TRUONG DAI HOC BACH KHOA HA NOI
PGS. TS. NGUYEN THI HIEN (CHU BIEN)

SSRIONOSODIUM GLU TAMA?E
JONOSODIUM DE GLUTAMAT

PURITY 99%, UP

CONG NGHE SAN XUAT

~ Mi CHINH
VA CAC SAN PHAM
LEN MEN

CO TRUYEN

NHA XUAT BAN KHOA HOC VA KY THUAT




TRUONG DAI HOC BACH KHOA HA NOI

PGS.TS. NGUYEN THI HIEN
(Chii bién)

CONG NGHE SAN XUAT Mi CHINH VA
CAC SAN PHAM LEN MEN CO TRUYEN

&

NHA XUAT BAN KHOA HOC VA KY THUAT
HA NOI



60-6C8
6-217-04
KHKT-04



LOI NOI PAU

Gido trinh cong nghé san xudt mi chivh va cde sdn phdm lén men c6 truvén ra don noi
1iép gido trinh céng nghé san xudt mi chinh va nicée chdm ditoe ditng gidng day cho sinkt vién
nganh cong ngh¢ 1én men ur ndm 1968 xudt ben tai Pai hoc Cong nghiép nhe ndam 1970, Tir dé
dén nay, mde div sinh vién nganh cong nghé céic sin phdm 1én men van hoc mon fipc nay nhung
van cluta €6 gido trink chinh thic. Vi vy dé' o tro cho sinh vién nganly céng nghé lén men va
cde doc gid quan tam dén cic san phdam cong nghé sinh hoc thue phdm da dang va phong phii
nay, trong qud trinh gidng day chiing t6i cé thu thap ;hdng i vé cde tai lidu lién quan dé hinh

thanl nén cuon gido trinh ndy. Gido trinh gém hai phan :
- Cdng nghé san xudt mi chinh.
- Coig nghé sdn xudt ede sdn phdm Ién men ¢é truyén.

Gido trinh nay la i ligy tham khdo cdn thiét hién nay clio sinh vién hoc cdc nganh
cong nghé 1én men va cdc nganh cong nghiép thuc phdin khic. Tuy nhién, gido trinh nay chdce
chdn khoéng trdnh khoi shidu han ché'va thiéu sér. Cluing 161 Iy vong rang trong vai ndm téi, doi
ngi cdn b tré cua bé mon sé 1iép thu gidng day mon hoc ndy va bo sung tu liéu nhiéu hon dé
gido trinh cong nghé sdn xudt mi chinl va cdc sdn phdm lén men 6 truyén ngay cang ddp ting
dugc nlue cdu day va hoc 16t hon. Cliing toi ciing rat mong nhan drtoc nhitng gop v chdn thanh

ctid ban doc dé lan xudt bdn sau gido rrinh duoc hoan thién hon.

Thay mat tap thé téc gia

PGS, TS. Nguyén Thi Hién

VIEN CONG NGHE SINH HOC VA CONG NGHE THUC PHAM
TRUGNG DAI HOC BACH KHOA HA NOI



LGOI CAM ON

Tap thé tdc gia xin chan thanh cam on :

Ban Gidm hiéu Trudng Pai hoc Bich khoa Ha Noi.

Phong Pao tao Trudng Pai hoe Bich khoa Ha Noi

Vién Cong nghe sinh hoc va Cong nghé thyc phim. -

Bo mon Cong nghé sinh hoc thuc pham - DHBK Ha Noi

Bo mon D4 udng - Vien Cong nghiép thyc pham.

Bo mon Hoé thuc pham- Pai hoc K§ thudt Thanh phé Hé Chi Minh

Dac biét chiing t6i xin duoc gl 10i cim on sau séc 16i PGS.TS. Quan Van Thinh ngudi
da dat nén moéng déu tién cho mon hoc nay va luon o6 nhimng ¥ kién bé sung va déng gép cho

moén hoc vi gido trinh: Cdng nghé sdn xudt mi chinh va cdc sdn phdm lén men 6 truyén ngay
cang hoan thién hon.

Ching 16i xin cdm on mdt s6 em sinh vién K43, dac biét 1a em Lam Viét Binh 16p Cong
‘pghé 1én men- K43 thugc Bo mon Cong nghé sinh Lioc thuc phdm- Vién Cong nghé sinh hoc va
Cong nghé thyc pham-Trudng Dai hoc Bach khoa Ha Noi da gitip d& 101 bo sung thém tai licu va
dénh mdy mot s6 phén lién quan cho kip xudt ban gido trinh va kip phuc vu cic em sinh vién co
nhifag tu liéu cho hoc tap mon hoc nay.

Chiing t6i cim on Nha xudat ban Khoa hoc va K¥ thuat da phoi hop v6i Phong Dao wo
~Bai hoc Truong Dai hoc Bich khoa Ha Noi gidp d& cho in 4n nhanh gido trinh nay dé phuc vu
kip thai cho sinh vién va cdc d6i tugng trong c4c nganh lien quan cin tham khao.

Ching t6i xin cim on tat ca ban bé, dong nghiép va chéng, con o1 da gidp dd va 1ao
diéu kien moi mat cho t6i hoan thinh ban gido trinh nay.
Xin cdm on tit ca va mong nhan duge y kign déng gép chan thanh ca ban doc dé gido
trinh nay ngay cang hoan thién hon.
Tap thé tac gia
PGS.TS. Nguyén Thi Hién- DHBK Ha Noi (Cha bien)
PGS.TS. Giang Thé Binh - Vién Cong nghiép thuc pham
PGS.TS. Nguyén bitc Lugng- PHKT TP.H6 Chi Minh



PHAN I

CONG NGHE SAN XUAT Mi CHINH

- PGS. TS. Nguyén Thi Hién, PGS. TS. Giang Thé Binh



CHUONG 1

TONG QUAN VE Mi CHINH

I. KHAI QUAT VE MI CHINH
L.1. Khdi niém

Trong ddi séng thudng nhit, axit amin néi chung va axit glutamic (L-AG) néi riéng cé
mot ¥ nghia to 1én. L-AG la mot axit amin cong nghiép quan trong. Cong thic hod hoc la:

COOH
I
CH-NH,
|

CH,

I

CH,

|
COOH

Mudi natri cta L-AG 12 natri glutamai ma ta quen goi fa mi chinh, doc chéch tir “vi
tinh” ca Trung Quéc.

Mi chinh 14 mu6i mono natri clia axit L-glutamic, thudng gap duéi dang bot hoic tinh
thé mau tring ngdm mot phan tx nude, la chat didu vi ¢6 gid tri trong cong nghiep thuc pham,
trong niu nudng thitc an hang ngly (déc biét 1a cdc nudc phuong Bong).
1.2.Vai tro cua mi chinh va L-AG
1.2.1. Vai tro cia L-AG

Trong nhimg ndm gan day, viéc nghién ciu dé san xudt axit glutamic duge ddy manh
nhit. Cang ngay ta cang str dung nhiéu axit glutamic trong viéc nang cao sttc khoé va diéu i
mot s6 bénh clia con ngudi.

Axit glutamic rdt cdn cho sy s6ng, tuy 13 mot loai amincaxit khong phai thuoc loai

khéng thay the nhung nhiéu thi nghi¢m lam sang cho thiy né 13 mot loai axit amin déng vai 1o



quan trong trong qud trinh trao ddi chdt clia ngudi va dong vit, trong viéc xay dung protit, xay

duyng cdc cau tir cua t€ bao.

Axit glutamic €6 thé dém nhiém chic ning t6ng hgp nén cdc aminoaxit khic nhu alanin,
losin, cystein, prolin, oXyprolin v. v..., né tham gia vao phan ting chuyén amin, gidp cho co thé
tiéu hod nhém amin va tach NH, ra khoi co thé. N6 chi€ém phdn 16n thanh phan protit va phin
xdm cia nio, déng vai trd quan trong trong cac bién déi sinh hod & hé than kinh trung uong, vi
vay trong y hoc con st dung axit glutamic trong trudmg hop suy nhuge hé thian kinh nidng, moi
mét, mét tri nhé, sy diu doc NH; vao co thé, mot s6 bénh vé tim, bénh teo bip thit v. v...

L-AG diing lam thudc chita cic bénh thdn Kinh va tam thdn, bénh chiam phat trién tri 6¢
d tré em, bénh bai liét, bénh hon mé gan. '

L-AG con ding lam nguyén liéu khéi ddu cho viéc dng hop mét s6 hod chat quan
trong: N- acetylglutamat 13 chat hoat dong bé mat, vi sirth vat ¢6 thé phan gidi duge, it an da,
dugc ding rong rii trong cong nghiép my phdm, xa phong va ddu goi ddu. Axit
oxopyrolidicacboxylic, mot din xudt khdc cla L- AG dugc ding 1dam chit gilt am trong my
. pham. Acetylglutamat dugc diing trong xir 1y 6 nhiém nuée bién do dau hoa va ddu thuc vat gay
némn.

L-AG phan bé rong rii trong tu nhién dudi dang hop chét va dang w do, ¢6 trong thanh
phan cdu .l;;o cla protein dong thuc vat. Trong mo. L-AG tao thanh tir NH; v axit «-
xetoglutaric. Trong sinh vat, dic biét 1a vi sinh vat, L-AG dugc tdng hop theo con dudtng 1én
. men tir nhiéu ngudn cacbon.

1.2.2. Vai tré cita mi chinh

*+ Khi trung hod axit glutamic chuyén thanh glutamat natri (mi chinh), k€t tinh ¢6 vi ngot
diu trong nuéc, gdn gidng voi vi cha thit. Glutamat natri ¢é ¥ nghia 1dn d6i véi doi séng con
ngudi, nd duge st dung & céc nude Trung Qudc, Nhat Ban, Vit Nam... Cic nuée Chau Au chi
y&u ding mi chinh dé thay mot phan thit cho vio céc hén hop thyc phdm, xip, rugu, bia va céc

san pham khdc.

Mi chinh 1a chat diéu vi trong ché bién thuc pham, 1am gia vi cho cdc moén an, chdo, mi
an lién, thit nhan tao, cdc loai thit ¢4 déng hop v. v... nhd d6 sén pham hap din hon va L- AG
duogc dua vao co thé, 1am tang kha nang lao dong tri 6¢ va chdn tay chia con ngudi.

_Céc nghién ¢t khoa hoc da chi ra rang, glutamat déng vai trd quan trong trong cd ché
chuyén hoa chat bé duéng trong co thé con ngudi. Trén thyc t€, co thé cha mbi ngudi chia

khoang 2 kilogram glutamat ducc tim thay trong céc ¢o bip, ndo, than, gan va cac ¢d quan khdc.



Luong glutamat ¢é trong cd thé nguoi & dang tu do va lién két 1d khoang 2000 g. Lugng
glutamat tw do ¢4 trong co thé ngudi 12 10 g, trong d6 :

+ Co bip : 60g
+ Nio 123
+ Gan :07g
+ Than :07g
+ Mau : 0,04 ¢

Céc nghién citu khoa hoc ciling da cho thdy ring glutamat ty nhién cé trong thuc phdm
va glutamat ¢6 nguon gdc tir mi chinh déu giéng nhau. Ching dugc hé théng rudt hap thu va tidu
hod nhu nhau. Mot khi dugce tiéu hod, co thé chiing ta khong phan biét duge dau [ gluatamte tir
thyc phdm hay tir mi chinh. Thyc t& nghién cttu cho thiy ring glutamat tif thuc phdm hay tir mi
chinh d€u quan trong d6i véi chiic ning ciia hé tiéu hod.

Bdng 1. Lugng mi chinh ¢é trong tur nhién

Mi chinh tu nhién 100 (mg/100g) Tio 102
Tao 2240 Bép cii 100
Fomat 1206 Nim 67
Cheé xanh 668 Dau tuong 66
C4 sdcdin 280 | Khoai lang 60
Muc 1 146 Tom 43
(a chua 140- Hén 41
S 132 Ca 16t 33
Ngo 130 Sita me 22
Khoai tay 102 Sitabd 2

1.2.3. Mi chinh la gia vi an todn

Tai M¥, mi chinh duwgc xem nhu mét thanh phan thue phdm phé bién nhu mudi, bot ndi
va tieu. Co quan Quan 1§ Thue phdm va Duge phdm My (FDA) da xép mi chinh vao danh séch



cdc chit duge xem 14 an toin (GRAS) Viéc x€p loai ndy c¢6 nghia Ia mi chinh an toan trong muc
dich sir dung thong thuémg cia né.

Mi chinh ciing duge chinh phi cdc nudce trén khip th& gisi cho phép str dung, tir Chiu
Au, Nhat Ban va cdc nude Chau A, céc nude Bic va Nam My, Chau Phi, Chau Uk.

Vao nam 1987, Hoi dong Chuyen gia Phu gia thuc phdm (JECEA) ctia T8 chiic Luong
nong Lién Hi¢p Quéc (FAQ) va Té chic Y t&€ ThE £161 (WHO) di xdc nhan 13 mi chinh an toan.
Hoi dong déd quyét dinh 1a khong cin thiét phai quy dinh cu thé lugng mi chinh sir dung hang
ngay.

Vao nam 1991, Hoi dong cdc nha khoa hoc vé thue phim Chau Au (SCF) da i xdc
nhan tinh an toan cia mi chinh. SCF ciing nhan thdy rang khong cin phii quy dinh cy thé lugng

mi chinh sir dung hang ngay.

Trong bdo cdo gui cho FDA nam 1995, dua trén viéc xem x€t mot cach toan dién cac wr
lieu vé mi chinh, Hoi déng Thuc Nghi¢m Sinh hoc Lién bang My (FASEB) di két Juan ring
khong c6 su khdc biét nio gitta glutamat tr do ¢6 trong wf nhién nhu trong ndm, phé mdt va ca
chua véi glutamat san xudt cong nghiép nhu trong mi chinh, protein thuy gidi hay nudc tuong.

' Bdo cdo nay ciing két luan ring mi chinh an todn déi v&i hau nhu 14t ca moi ngusoi,

Tai Vi¢t Nam, tir mdy chuc nam qua, mi chinh 13 gia vi duge sir dung rong rili trong hiu
hét moi gia dinh, va ciing tir 1au, mi chinh da duge liét ké trong danh muc phu gia thuc pham d-
uge phép sir dung do Bo Y 1€ ban hanh.

Tuy nhién, mi chinh la mot phy gia 1am tang vi thue pham mat cich an toan (tuong tur

- nhu gidm, tiéu, mudi an...) mi chinh khong thé thay the thit, ¢4, triing...Do do, tuy vao loai thuc

phdm ' ma ngudi ndi 1rg sé siy dung mi chinh mét cdch thich hgp theo khdu vi clia ting gia dinh.

* Clut thich :

FDA . Food and Drug Administration

GRAS : Generally Recognized As Safe

JECFA : Joint Expert Committee on Food Additives

FAO ¢ Food and Agriculture Organization

WHO . World Health Organization

SCF : Scientific Committee for Food

FASEB » Federation of American Societies for Experimental Biology
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I1. TINH CHAT CUA Mi CHINH
IL.1. Tinh chat ly hoc

Mi chinh 1a loai bot tring hoac tinh thé hinh kim éng dnh, kich thudc tuy theo diéu kién
khéng ché khi két tinh.Mi chinh thuin do 99%, tinh thé hinh khéi 1 + 2 mm mau trong sudt, dé

dang hoa tan trong nudc, va khong hoa tan trong cén thom, ngon, kich thich vi gidc.

Vi du: Dudng hoa tan 0,5% khong cé vi ngot, mudi hoa tan khoang 0,25% trong nudc

khf)hg ¢6 vi man nhung mi chinh hod tan 0,3% da cé vi thom, ngot.

Vi ctua MSG ¢6 thé nhan ra rd nhat trong khoang pH = 6 + 8. Mugi MSG thudng ding dé
tao vi cho thuc phim va néng d6 MSG thudng trong khoang 0,2 dén 0,5%. C6 3 loai MSG dé 1a
dang L.D va LD-MSG nhung trong d6 chi ¢6 dang L-MSG la tao nén huong vi manh nhat .

Thuan d¢ mi chinh 1a ty lé % glutamat natri trong san phdm, hién nay thudng sdn xudt
10ai 80 + 99%.

Hing s6 vat ly:

+ Trong lugng phan tir 187.

+ Nhiét do néng chay 195°C.

+pH=6.8+72.

+ D0 hoa tan: tan nhiéu trong nude, nhiét do tang do hoa tan ting.
25"C do hoa tan 1a 74,0 g/100ml nudc;
60"C do hoa tan 1a 112,0 g/100ml] nudc;
80°C d¢ hoa tan 1a 32 + 34"Be.

+ Dung dich 10% MSG trong sudt, khong mau,gia i pH khodng 6,7 = 7,2

I1.2. Tinh chat hoa hoc
- Cong thiic hod hoc: C;H,NO,Na

- Cong thiic cau tao:
H,0.NaOOC - CH - CH, — CH,- COOH

|
NH,

- Cong thic hoan chinh: CHNONa. H,0
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- IL2.1. Phdn img mat nuée

Khi nhiét dé 16n hon 80°C glutamat natri bi mat nuéc:

COONa - CH, - CH,
r t° >80°C / A\
NH,~CH «— 0=C CH - COONa + H,0
| NaOH \ /
(CH,), NH
CIOOH Anhydric firolicacbonic

11.2.2. Phdn itng phan hu ¥ & nhiét do cao
Nung glutamat natri trong chén sit & nhiét do cao > 350"C-
CH.NONa+0, — Na,CO; + H,0 + €0, + NO,?

& nhiét do cao trén dudi 100°C, axit glutamic tfong dung dich nguyen chét bi mat nuge
va chuyén thanh axit hydroglutamic theo so dé phan tng:

COONa CH, - CH, _
l ° f‘ \
NH,~CH —_— O=C. . CH - COOH + H,O
I \ /
(CH,), NH
|
COOH

Bdng 2. Anh hudng ciia nhiét do dén st mat mat axit glutamic trong dung dich & pH = 6

Thai gian Mat mat axit glutamic (%) khi nhiét d¢ thay dé;
dun néng (gid) we | 80°C 90°C 100°C
i 1,5 6,1 ' 8,7 10,2
2 2,0 9.0 11,5 14,5
3 2,6 12,1 15,1 18,4
4 3,6 156 19,6 22,6
5 4,3 19,0 23,0 27,5
6 5.1 25.1 28,1 33,1
7 6,1 30,2 334 39,7
8 7,2 35,5 39.1 46,0

I2



Su mét mdt axit glutamic trong dung dich nguyeén chat khi dun noéng 1a rat nhanh. Nhiéu
cong trinh nghién citu cho biét ring, sau 8 gir dun soi, axit glutamic bj mat dén 50%, & nhiet do
€40 hon 100°C cdc phan tir axit hydrogiutamic tring hop v6i nhau tao thanh céc hop chat cao
phén tir dic quanh va nau sim.

Anh hudng ciia nhiét do den thoi gian dun néng, dén sy mat mat axit glutamic trong.
dung dich nguyén chat & pH = 6 cho & bang 2. Qua két qua ta thdy dun néng 100°C sau mot gidy
luong axit glutamic bi mat dén 10,2%, sau 8 gi®r dd mat 46%. O nhiet do 70°C thi sau | gi0 axit
glutamic trong dung dich chi mét 1,5% va sau 8 g1d ciing chi mat dén 7,2%. Day 1a tinh chat
quan trong d€ trong qud trinh sin xudt mi chinh nguoi ta nghiém cam viéc sir dung nhiét do cao
va kéo dai thoi gian trong khi say va co dac,

11.2.3. Tdc dung cia pH

Qua nghién cttu sy mat mat cla axit glutamic trong dung dich nguyén chat & cde didu
kién pH khic nhau & bang 3 cho ta thay ro:

Bing 3. Anh huéng caa pH dén sir mat mit axit glutamic khi dun néng & 80°C

Thai gian dun Su mat mat axit glutamic (%) & céc d6 pH khdc nhau
nong (gio) pH=45 pH=6 pH=7.5

1 8,7 6,1 5.12

2 10,1 9,0 6.8

3 12,3 12,1 8.4

4 18,4 15,6 103

5 24,1 19,0 12,7

6 30,6 25,1 15,0

7 38,5 30,2 18,1

| 8 46,2 355 21,7

PH ¢ anh hudng rat [6n dén sy phan huy axit glutamic. & pH = 4,5 axit glutamic ton
hao nhiéu nhat: sau 1 gits 1a 8,75%: sau 8 g1 1ang 1én 46,2%. Trong khi d6 néu moi truong 1a
trung tinh hay cic diém lan can (pPH=6,5 + 7.5 thi sy mat mdt giam ducc rat nhién).
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11.2.4. Tdc dung cua cdc yéu td khidc

Su bién doi cia axit glutamic trong qud trinh ché bién con phu thuode vio mot s6 cic yéu

-+ ¢ a n N -
t6 khdc nhu: chiu anh hudng cia cdc axit amin khdc, c4c san pham phan huy cla dudng, cdc hop
chdt ¢6 2 nhom cacbonyl, cdc sdn pham phan huy cla chit béo, cic géc hydroxyl (OH), cic tia

birc xa chiéu sdng v. v...

- Cdc nhan t6 anh hudng ch y&u din dén sy bi€n déi axit glutamic 12 ndng do, nhiét do,

do pH, su chiéu sdang, cdc hgp chat hiru co, cdc peroxyt va cdc jon kim loai.

- Cdc phan 1ing co ban thuong xay ra la: su khir cacboxyl, su khir amin, su oxy hoa, su
mat nudc, phin tng ngung ty & nhém amin v cdc phan tmg tring hop hinh thanh nén cic hop
chat cao phan ur.

1.2.4.1. Tde dung ciia axit vo co

- HClL: CHNONa+HC —» CHNO,+ NaCl
- HNO,: COONa COONa

| |
HC - NH, + HNO, —» N, + HC - OH +H,0

l i
(CH,), (CH,),

| |
COCH COOH

- T4c dung véi andehyt formic (HCHO):

N =CH,

|
CHNO,Na + HCHO - H,0 + HOOC - (CH,), - CH - COONa

11.2.4.2. Tinh hoat quang

€6 tinh hoat d6ng quang hoc nhu cdc aminoxit khac va c6 2 dang dong phan D, L ¢6 C
bit d6i. Pong phan L ¢6 mii vi thom ngon, déng phan D ¢é mii vi khong thom ngon nén han
ch€ tao thanh trong sin xuat. Trén thé gidi hién nay ngoai viéc xdc dinh him lugng glutamat
natri con xdc dinh thém ham lugng L- glutamic bing may do géc quay cuc dé ddnh gid thém
chit lugng, trong dé: @, 20°C =+ 25,16
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HI. LICH SUMi CHINH

Lich sir cha mi chinh d3 ¢6 hon 100 nam. Vio nam 1860 nhi khoa hoc Ritthaussen &
Hamburg (Pyic) xdc dinh thanh phan cic protein dong vat, dac biét I3 thanh phan cdc axit amin,

trong d6 ¢6 mot axit amin véi ten goi i axit glutamic:

HOOC- CH, - CH,- CH- COOH
|
NH,

va mudi natri clla nd goi 1 glutamat natri, ti€p theo Ritthaussen 12 Woff, nha héa hoc thuan tiy,
xdc dinh su khdc nhau clia cde axit amin vé trong lugng phan tir v céu triic cling nhilmg hing s&
vé 1y héa tinh cla ching.

Lich sir mi chinh ¢6 thé cdm moc ddu tién 13 ngity chang thanh nién & Tokyo ¢6 tén 13
Tkeda theo hoc tai Vién Bai hoc Tokyo 16t nghiép cir nhan héa hoc nam 1889. Tet nghiép xong
Ikeda di day tai trudng trung hoc, réi sang Purc tu nghiép. May mén sao Ikeda duge lam viéc véi
Woff, tham gia nghién cifu héa hoc protein. Chinh thoi gian nay lkeda da hoc dugc cdch nhan
bIET va tdch timg axit amin riéng ré.

Tré lai Nhat Bén, Ikeda lam viéc tai Khoa Héa Vién Paj hoc Hoang gia & Tokyo. Trong
bifa an gia dinh, vg 6ng khi ché bién thic an thudng cho loai rong bién ma cic diu bép Nhat Ban
vin thudng dung. Qua 1 khi cho them rong bién thi vi cla thiic an dac sc hin len, ngot hon, ¢6
vi thit hap din.

Tai phong thi nghi¢m riéng cia minh, Kikunae Ikeda fim hidu rong bién ¢6 chat nao ma
lam cho thitc an thém dam da vi thit. Ong khong ngd cong trinh nhan bigt hoat chat trong rong
bién clia ong lai m& dudng cho mot nganh cong nghi¢p hing manh & thé ky 20.

Tir nghién citu co ban lkeda tinh dugc axit glutamic tir rong bién Laminaria Japonica roi
chuyén thanh natri glutamat. Tkeda da goi ban hun vén 1ap mot cong ty san xudt glutamat natri
ma ong dat tén cho thuong phdm nay la Ajinomoto theo nghia tiéng Nhat 1a “tinh chét cla vi

ngon”,

Ngay 21 thing 4 nam 1909, Ikeda di ding ky ban quyén sdng ché s& 9440 tai Anh qudc
v0Oi nhan dé: sin xudt chat tao vi. Thuc ra ngudi ta biét axit glutamic trude khi biét musi natri
glutamat 13 mot chat diéu vi. Tén axit glutamic xuat phdt tir thuat ngir gluten cla bot mi. Tich
gluten, thiy phan né bing axit va cusi cung thu dwge mot luong 1dn axit amin, trong doé axit

glutamic chi€m 80 luong cdc axit amin. Nam 1920, bi mat vé cong nghé san xuit mononatri
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glutamat (MSG) ciling dugc khdm phd. Ngudi canh tranh véi Ajinomoto lai chinh 1 ngudi ling
giéng Chau A khéng 16, d6 Ia céc doanh nghiép Trung Qudc. Bt ddu tir nam 1920 dén nam
1930, hiang Vi Tinh (Vi Tsin) ma dan mién Bic goi chéch di 1a “mi chinh™ sin xuit hing nam
200 tin, cdn Nhat lic d6 san xuat hang nam duge 4000 an. Khi Nhat mé cude chién tranh xam
luge Trung Qudc, cic nha san xuat mi chinh cha Trung Quéc bi dep bo.

Mai dén nam 1968 cong ty Ajinomoto ctia Nhat Ban mdi hoan thién qud trinh san xuat
mi chinh thuong pham béng phuong phdp téng hop dua vao chdt chii yéu 1a acrylonitril
~ (CH,=CH - CN). Khi d6, cong ty ndy mdi chi san xuét mi chinh bing phttong phap téng hop.

Tai thanh phé Thugng Hai trong sudt nhitng nam dau ciia thé ky 20 nganh coéng nghiép
san xuit mi chinh da phét trién khd nhanh va né da uré thanh mot san phdm thong dung véi hiu
hét ngudi dan Chau A. Mic di vay lic nay mi chinh la mot san phim kha dét, nam 1952: lkg
mi chinh gia khoang 3,5 dola.

Nam 1956 cdc qui trinh 1én men ding tinh bot Jam nguyén liéu ban ddu da phdt trién
manh lam giam gia thanh mi chinh ,sau dé nam 1964 ngudi ta sir dung ri dudng mia 1am nguyén
liéu dé san Xudt mi chinh lam cho gid mi chinh tiép tuc giam, diéu nay tao tién dé cho viéc san
xuat mi chinh trén qui mo thuong mai, cho dén nim 1968 gid mi chinh khoang 0,9 déla/l kg.

Ngay nay, viéc san xudt axit glutamic r6i chuyén thainh MSG (monosodium glutamat -
mi chinh) khong nhu budi ban ddu. Ngudi ta khong tich axit glutamic ¢6 sdn trong tu nhién nhu
tir gluten clia bot mi, hodc tir rong bién ma diing cong nghé vi sinh. Tir tinh bot (chi y&u 12 tinh
bot sdn - dé cung cap hydraicacbon) véi gidng vi sinh vat va nguén nito 120 thanh axit glutamic

* rdi chuyén mononatri glutamat.

Theo cdc nha kinh t& méi nam Viét Nam tiéu thu Ivong mi chinh khoang 50 trieu USD.
Theo t& China Post (10/3/993 - Dai Loan) hdu nhu cdc hing mi chinh Dii Loan chuyén ra nudc
ngoai san xuat, n€u san xuat & Dai Loan thi gid 1 tan phai chi tir 1200 + 1300 USD, con sin xuat
& nude ngoai thi chi phi thdp hon, khoang 800 + 500 USD.,
IV. TINH HINH SAN XUAT Mi CHINH TREN THE GIOI VA 6 VIET NAM

Ngay nay san phdm mi chinh di dugc sdn xuit hoan toan theo phuong phap lén men trén
khép th€ gi6i. Sin lugng mi chinh Nhat tang 1én nhanh chéng: 15000 t&n nam 1961, 67000 tan
nam 1966 va 72000 tan nam 1967. San lugng mi chinh cia the giéi ciing vay: tir 109000 tin nam

19635 1én 370 000 tan nam 1985 va 613 330 tdn nam 1989. San luong mi chinh cla cdc nude trén
the' gidi trong nam 1989 nhu sau: Pai Loan 146000, Nhat 106000, Trung Qudc 90000, Han
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Qude 63000, Indonexia 44000, Phdp 40000, Ba “Tu 33000, Italia 14300, Philipin 12100,
Malaixia 500, Peru 5500, Tay Ban Nha 3300, Mexico 2750, Viet Nam 1980, Micn bign 300.

Nam 1965 -1985 san luong mi chinh trén the gidi khoéng 110 000 tan.

Bdng 4. Lugng mi chinh san xust ra va ding cho xudt khidu ciia mot s nuge

Nudc San lugng (1an) Xudt khau S6 nha miy J
Nhat 52000 13000 11 ]
My 23400 3000 6
Bai Loan 13000 8000 5
Cac nudce khac 21300 1000 33
| Tongss 109700 125000 55

San lugng mi chinh cla Nhat Ban di 1ang lén rat nhunh: nam 1966 la 67000 (14n) ding
* cho xuat khau 13 18700 (14n), nam 1967 la 72000 (1an) trong dod xuit khau la 18900 (tdn).

Bang 5. Viéc sit dung mi chinh ¢ mét $6 qudc gia hang diu veé cong nghiép mi chinh

. N Tao huong Cong nghiép thue
Nude Xudt khau (%) ,
(%) pham (%)
Nhat 30,3 32,5 37.2
My 14,0 38,0 48,0
LDai Loan 68,4 26,9 4,7

K7 thuat san xudt mi chinh da vuort khoi bién gisi nhimg mede sdng tao ra nd di vio cic
‘nuée 6 nhu cdu nhir Phdp, Canada va nhiéu nuée khic & khu vie Chau A Théi Binh Duang,
trong d6 ¢6 Viet Nam. Ba cong ty mi chinh hang ddu thé gisi da dau w san xuat 1ai Viéet Nam
gan 100000 1an mdi nam theo 2 gial doan: S&n xudt tir L-AG nhap ngoai (giai doan 1) va san
xudt tr L-AG Jén men tai Vigt Nam (giai doan 2). Pén nay Cong ty Vedan di thuc thi glai doan
2, Cong ty Ajinomoto va Miwon dang O giai doan 1. Nhimg néi Jén men 700 m’ lap dat tai Cong
ty Vedan Viét Nam la nhifng noi lén men [6n nhat the g161. Nhig giong sian mdi duge nhap noi
cling 1a nhitng giong sin co nang sudt thude loat cao nhat the gidi (40 + 60 T/ha).
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Viét Nam 12 nuéc dong dan va c6 théi quen sir dung nhi€u mi chinh, lai rat déi dao vé
nguyen liéu sdn va ri dudng mia. Nhimg nguyén liéu ndy di diing dé san xuat hang trim ngan

tan mi chinh, thira diing trong nude va c6 thé xuit khiu vdi khéi lugng 16n.

Trude day Viet Nam di ¢6 chuong trinh nghién ciu'dé chii dong ndm viing k¥ thuat san
xudt mi chinh, nhung luc lwong nghién citu con nho, von li€ng thiéu, thiét bi tho so nén két qua
thu duoc c6 han. Tuy vay cdc nha khoa hoc cling di ¢6 mét s cong trinh ¢é ¢ nghia. Trong 2
nam 1968 va 1970, L& Van Nhuong va cong st da thu thap duge nhiéu ching vi sinh vat ¢6 kha
nang sinh lizin va L-AG tir nude va dat ving Ha Tay va Ha Néi. Day 1a nguén gen thién nhién
quy clia Viét Nam. Nam 1972, Luong Dic Pham dat duoc hiéu sudt 1én men 30 + 35 g/l L-AG
khi dung Brevibacteriwm flavum 1én men sacaroza hay ri dudmg & pham vi binh lic. Nam 1986,
Nguyén Thién Luan va cong sy dat duge hiéu sudt lén men 37 + 45 g/l L.-AG khi lén men moi
trudng glucoza 12% & trong binh lic. Mot vai tac gid khdc ciing da thong tin két qua nghién ciiu
clia minh trong [inh vy niy. Song cdc cong trinh nghién cttu néi trén moi dimg & mifc phdng thi
nghi¢m va hiév suét [én men con thidp. Thuc t&€ ddi hoi nhimg nghién ¢itu sau hon 1am co s& khoa
hoc cho viéce ti€p thu k¥ thuat méi, thu thap thong tin dit nén méng cho sdng tao cong nghé lén
men L-AG tir cic nguyén licu mdi.

Gan day v6i sy phdt trién ciia khoa hoc ngudi ta da diing mot nucleotit dac biét dé tao
thanh mi chinh, chinh diéu nay da cé anh hudng rét 16n §i san lugng mi chinh trén thé giéi.
Trong tu nhién chi ¢6 hai loai nucleotit tao nén huong vi 13 5 - inosin monophotphat (IMP) va 5 -
guanosin monophotphat (GMP),

Tir nam 1960 Cong ty Ajinomoto di bét ddu san xuét di - sodium 5 - inositst (IMP) va
di- sodium 5- guanylat (GMP) va sau d6 cdc hing san xudt mi chinh khéc ciing da lam duoc
di€u nay. Tham chi cong ty Merck & M¥ di tao ra sén phdm duoc goi 1a Mertaste gdm 50% IMP
va 50% GMP. Ngudi ta di thira nhan ring mot hén hop gdm 8% Mertaste va 92% MSG tao nén
hueng vi manh hon khoang 20 ln so véi viée chi ding MSG don 1€,

Nhimg nucleotit nay ciing c¢6 thé duge ding riéng biét va tic dung tao huong tét nhat
cua nd thudng dat duge khi diing & mue 0,002% + 0,02% cho nhitng nhu ciu co ban.

Nhu cdu vé mi chinh cla th€ gidi khong ngimg tang. Viéc san xudt mi chinh theo
phuong phdp thuy phan protein lac, dau v lda mi khéng con phil hop nifa. Ngusi ta thi nhau tim
phuong phdp mdi: tdng hop hoa hoc, tdng hop hoa hoc két hop véi sinh hoc va tdng hgp sinh hoc
nh® vi sinh vat. Phuong phdp cudi dugc thira nhan ¢ hiéu qua nhét vi it phién phifc v L-AG thu
duoe khéng dugc 1an D-AG, mot chét ¢d hai cho stic khoé con ngudi.
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CHUQONG 2

CAC PHUGNG PHAP SAN XUAT Mi CHINH

I. CAC PHUGNG PHAP SAN XUAT Mi CHINH

Mi chinh dit duge san xudt bing phuong phap ndo ciing thudng tuan theo mot sé tiéu
chuain sau:

- Tinh thé MSG chtta khong it hon 99% MSG tinh khit,

- Do dm (trir nudc ket tinh) khong ducc cao hon 0,5%.

.- Thanh phan NaCl khong dugc qué 0,5%.

- Céc tap chdt con lai khong chira asen, kim loai va hop chit canxi.

C6 nhiéu phuong phdp san xuat mi chinh khic nhau, tlr cic nguén nguyén liéu khdc
nhau. Hién nay, trén th€ gi6i c6 bon phuong phdp cd ban.

L.1. Phuong phap téng hop hoa hoc
- Phuong phdp nay tng dung céc phin (g téng hop hod hoc dé téng hop nén axit
glutamic va cdc aminoaxit khéc tif cdc khi thii ciia cong nghiép dau hoa hay cdc nganh khic.

+ Viduy: ¢ Nhat nam 1932 da téng hop duoe 300 tn axit glutamic, prolin v.v... tir cracking
déu hod, tir furfurol 16ng hop ra prolin, lizin.
- Uu diém: Phuong phap nay c6 thé sir dung nguén nguyén liéu khong phai thuc phdm
dé san xudt ra va tan dung duoc cdc phé liéu clia cong nghiép diu hoa.
- Nhuge diém: Chi thyc hién duge & nhitng nudc 6 cong nghiép diu hoa phit trién va
yéu cdu ky thuat cao. Mat khdc sin xuat bang con dudng niy tao ra mot hén hop khong quay
cyc D, L-axit glutamic, viéc téch L-axit glutamic ra lai khé khan nén 1am tang gid thanh san

phédm. Do nhugc diém nhur vay nén phuong phdp ndy it duge tng dung & cac nudéc.
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L.2. Phuung phap thuy phan protit

Phuong phdp nay sir dung cic tic nhan xic tic I3 cde hod chat hoic fecmen dé thuy
phan mét nguén nguyen licu protit nao dé (kho dav, kho lac...) ra mot hén hop cdc aminoaxit,

lir day tdch cdc axit glutamic ra va san xuat mi chinh.

Qud trinh nay c6 thé tdm tit nhy sau: gluten cua bot mi duoc thiy phan bing axit HCI dé
giai phong ra tit cd cic axit amin & 150°C. Sau d6 cdc chat can b s& duge loc, dich loc duge co
dac va gilt & nhi¢t do thap dé lam giam do hoa tan cla chat tan, tu do cidc hat tinh thé két tinh
cha hydroclorat glutamic natri HOOC- CH,- CH,- CH-COOH qui biio hoa s& din din duge tao
thanh. [

NH,Cl

Nhtng hat tinh thé nay s& duoc loc dé tich rlcng va sau d6 dugc hoa tan trong nudc.
Dung dich nay s& duce trung hoa bang Na,CO; cho tdi pH 3,2 (pH dang dien), & pH nay tinh
thé axit glutamic s& ket tinh ra khoi dung dich va dugce tich riéng bing phuong phép ly tam. Sau
dé pha lodng va két tinh lan 2 v6i dung dich Na,CO; & pH = 5,7 + 7,0. Than hoat tinh v Na,CO,
dugc them vao dé khir mau va két tia cdc tap chat. Tap chat s& dugce loc, dich loc duoe co dic
~bang phuong phép bay hoi chan khong thu duge dich c6 dic MSG, dich ¢6 dac duoce tach nudc
bang phuong phap ly tam, san pham thu dugc duge s&y kho tao nén tinh thé cudi cing 1a MSG
tinh khiét. Hiéu suat thu hdi MSG thay déi trong khodng 15% + 25% khi sir dung bot mi. Déi
v61 dau ninh thi hiéu sudt thu héi MSG thap hon rat nhidu chi khoing 4% + 7%.

Hién nay ¢ nudc ta va nhiéu nude trén the g1di chil yéu van sir dung phuong phap ndy.

- Uu diém : D& khéng ché quy trinh sin xuat va ap dung dugc vio cic co sd thil cong,
ban ¢ gidi, co giGi dé dang.
- Nhuge diém:  + Cin sit dung nguyen liéu giau protit higm va dat.
+ Cén nhiéu hoa chét va cdc thiét bi chéng an mon.
+ Hiéu suit thip, dua dén gid thanh cao.
L.3. Phuvng phap lén men
Phuong phép nay lgi dung mot 6 vi sinh vat ¢6 kha ning sinh (6ng hop ra cdc axit amin
tir cdc ngudn gluxit va dam vé co. Phuong phdp nay dang c6 nhiéu wrién vong phit trién & khap

cac nude, nd tao ra duoc nhiéu loai aminoaxit nhu- axit glutamic, lizin, valin, alanin,

phenylalanin, tryptophan, methionin v. v...



Phuong phdp 1én men ¢6 ngudn géc tir Nhat Ban, nam 1956 khi ma Shukuo vii Kinoshita
st dung chung Micrococcus gluamicus san xuat glutamat tir moi trugng c6 chiia glucoza va
amoniac. Sau d6 mot s6 loai vi sinh vat khic ciing duge sir dung nhu Brevi bacterium va
Microbacteritim.

Tat ca cdc loai vi sinh vat nay déu cé mot sé dic diém sau:

+ Hinh dang té bao tir hinh c4u dén hinh que ngan,

+ Vi khudn Gram (+); '

+ Ho hap hi¢u khi ;

+ Khoéng tao bio tir

+ Khong chuyén dong duge, khong ¢6 tién mao;

+ Biotin 13 y&u 8 cin thiét cho sinh trudng vA phat trién;

+ Tich t mot lugng 16 glutamic tir hydrat cacbon va NH,* trong méi trudng 6 suc
khong khi.

Khi sir dung Micrococcus glutamicus ¢6 nhiéu cong thic thiét 1ap moi trudng nuoi cay

khic nhau, dudi day chiing t6i dua ra 2 cong thite 1am vi du :

Tanaka (g/1) Ajinomoto (g/1)

Glucoza 100 100
Ure 5 8
KH,PO, 1 0,1
MgS0,.7H,0 0,25 0,04
Dich thiy phan diau nanh — 1
Cao ngo 2,5 0.5

| Nito amin 5 -
Biotin 25 0,5
Fe va Mn - 0,2
Thai gian 1én men 35h 40h
Hiéu suat thu héi 50 448

Nhiét do len men gilr & 28°C va duy tri pH = 8,0 bang cich thudmg xuyén bd sung ure,
Dicu kién hi€u khi 14 rit quan trong bdi vi néu khong duge suc khi thi san phdm tao thanh khong
phii 12 axit glutamic ma 1a lactat. Khi sir dung nguyen li¢u lén men 1 ri dudng thi can phai bo
sung cdc chat khdng biotin d¢ ki€m sodt sur sinh trudng cla vi sinh vat.
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Phuong phdp nay cd nhiéu wu diém nén dang dugc nghién citu va img dung & nudc ta va
cdc nudce trén the gidi.
- Uu diém chinh:
+ Khong sir dung nguyen liéu protit. *
+ Khong can sir dung nhiéu hoé chit va thi€t bi chiu an mon.
+ Hi¢u suat cao, gid thanh ha.
+ Tao ra axit glutamic dang L, ¢6 hoat tinh sinh hoc cao.

L4. Phuong phap két hop
Pay 1a phuong phdp két hop giita téng hop hod hoc va vi sinh vat hoc.

Phuong phdp vi sinh vat téng hop nén axit amin tir cic nguén dam vo co va gluxit mat
nhiéu thoi gian, do dé ngudi ta loi dung cic phan ng téng hgp tao ra nhig chét ¢d cdu tao gin
g10ng axit amin, tir day loi dung vi sinh vat ti€p tuc tao ra axit amin.

Téng hop — R- C- COOH
I
0O
R- C- COOH —> R- CH - COOH
I VSV+h/c N |
0 NH,

Phuong phap nay tuy nhanh nhumg yéu cdu ky thuat cao, chi dp dung nghién ciu chif it

dp dung vio cong nghiép san xudt,
1L NGUYEN LIEU SAN XUAT Mi CHINH
Tren the gi6i hién nay sir dung hai phuong phap chil yéu dé san xudt mi chinh: phuong

phdp thuy phan va phuong phép sinh téng hop (Ién men) nén nguyén lieu & day phuc vu chi yéu
cho 2 phuong phdp do..

IL.1. Nguyén liéu ding cho phuong phap thuy phan
Mot s6 nguyén li¢u rong nudc dugc img dung cho san xust ¢é thanh phén & bang 6.

Chon nguyen li¢u cho phuong phap thuy phan ngoai yéu cdu chét luong nguyén lidu nhy
cdc loai san xudt can chd ¥ dat cdc yéu cdu sau:

- Nguyén lig¢u c6 thanh phan protit cao.
- Ty 1€ axit glutamic trong nguyén liéu nhiéu.

- Ti€n hanh tdch axit glutamic ra khoi nguyén liéu dé dang.
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- Khong ¢6 hop chét doc vdi co thé,

Bdng 6. Thanh phan nguyén liéu giau protit

Tén nguyén liéu Ty 1é protit (%) Ty 1¢ axit glutamic (%)
Bot mi 12+15 30+36
Pau xanh 23,2 21
Pau Ha Lan 22.4 18,5
Pau tam 22.4 18,5
Ngo 10 31,3
Lac 2715 18
Kho lac 50 = 60 20,7 +24,1
Kho bong 40,32 17,5
Kho day 35,40 22
Thitca - 16,5 +19 12
Thit ga 20,3224 13+14
Thit trau, bo 18 221 13414
Nhong 23,1 13+ 14

Bdng 7. Thanh phan cac leai nguyén liéu thong thuimg

Nguyén liéu Keo protit Kho lac Gluten uét | Gluten kho
Thanh phén (%) dau xanh clabdtmi | clabdt mi
Thuy phén 12 +14 8 +10 65 =70 7=0
Protein 65 +70 55 +60 25 +30 75 +80
Gluxit _ 10 15+20 3+4 10 +12
Chat béo khong tinh 11 0 0
Tap chit 3:3 5+8 1 3

O nusce ta sir dung mot s6 nguyén liéu thyc vat ré tién, cho hiéu suat thu héi cao va thanh

phdm ¢4 vi thom ngon nhu keo protit, dau xanh, gluten bot mi, khé lac v, v... Thanh phdn cdc

loai nguyén liéu thudng dung trong san xvat mi chinh ghi & bang 7..
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Ngoai ra madt s6 hat ¢6 ty 1é axit glutamic so v&i ham luong protein clia né kha cao, ¢6

thé xir Iy ding trong san xudt nhy: hat bong 17,5%:; hat day 22,0%:; hat hudng duong 20,0%.
I1.2. Nguyén liéw diung cho phuung phap lén men
Céc nguyén liéu giau gluxit: tinh bat, ri duong, glucoza., SACATOZA V. V...
I1.2.1. Tinh bdt sdn
11.2.1.1. Thanh phan va edu tao ctia tinh bor sdn

Tinh bt sidn duge san xudt rrong qua trinh ché bién ch sin. C6 hai loai sin: sin ding va
san ngot khidc nhau vé ham lugng tinh bot va xyanua. Sén ddng ¢6 nhiéu tinh bot hon nhung
déng thoi cang ¢é nhiéu axit xyanhydric, khoang 200 + 300 mg/kg. Sin ngot ¢é it axit
xyunhydric (HCN) va duge diing lam luong thue, thyc pham. Sin tréng & cédc tinh phia Bic chd
y&u 1a san ngot va tinh bot thu duge khong cé HCN.

Thanh phén hod hoc cla tinh bot sin phu thudce chi yéu vao trinh do k¥ thuat ché bién

sian. Trong tinh bot sin thudng 6 cac thanh phin sau:

Tinh bot N 83 ~ 88%
Nude : 10,6 + 14,4%
Xenluloza : 0,1 +0,3%
BPam : 0,1 +0.4%
Chat khodng 0,1 = 0.6%
Chat heatan 01+1,3%

Tinh bot san ¢6 Kich thude xé dich trong khodng khd rong 5 + 40 um. Dudi kinh hién vi
ta thdy tinh bot sin ¢ nhi€u hinh dang khdc nhau tit hinh tron dén hinh bdu duc tuong wr tinh
bot khoai tay nhung khdc tinh bot ngd va tinh bot gao & chd khong ¢6 hinh da gidc.

Ciing nhu cdc loai tinh bot khdc tinh bot san gém cde mach amilopectin va amiloza, ty 1¢
amilopectin va amiloza 1a 4:1. Nhiét do hé hod cia tinh bot sin ndm trong khodng 60 + 80"C.
[1.2.1.2. Thit uhgn glieoza tix tink bét sdn

- Phuong phdp thuy phin bang axit: Trong san xvat cong nghiép ngudi ta thudng sit dung
dung dich duomg glucoza thuy phan tir tinh bot bing axit hodc enzim. C6 hai loai axit: HCI va
H,S0,. Dung HCI thai gian thuy phan ngén nhung khéng tich dugc goc axit ra khoi dung dich.
Dimg H,SO, thoi gian thuy phan dai, nhimg ¢6 thé tich géc SO ra khoi dich dudng bing
cdch diing CaCO; trung hoa dich thuy phén.
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- Phuong phap thuy phin bang enzim: Hai loai enzim duge ditng nhidu cho qud trinh nay
1a a-amilaza va y-amilaza. a-amilaza c6 nhiém vy phd huy cdc mai lien ket a-1,4-glucozit ciia
tinh bot tao ra cdc sdn pham ¢6 phan tr lugng 16n nhu dextrin bac cao, dextrin bic thap,
mantotrioza va cudi cung la mahoza. y-amilaza ¢4 tic dung thuy phin moi lien két o-1 4 vi o-
1,6-glucozit bat ddu tir ddu khong khir rén mach amiloza va amilopectin va san phdm cudi cling
la glucoza. Mbi enzim cé pH va nhiét dé thich hop. pH va nhiét do t6i wu clia mdi loai enzim
phu thuéc vao nguén géc cua né. Trong cong nghiep ngudi ta thudng két hop a-amilaza bén

nhiét v6i y-amilaza cGa nim mdc dé thuy phan tinh bot thanh glucoza.

Dich dudng san xuat theo phuong phdp enzim ¢6 hiéu suat chuyén hoa cao hon phuong
phap axit, khong chita géc axit va tap chét ¢4 hai, rat thich hop cho viéc san xuat glucoza tinh

thé va cho 1én men nhé vi sinh vat.
I11.2.2. Ri duong mia
[1.2.2.1. Thanh phdn ri duong mia

Ri duding mia 13 phan con lai clia dung dich dudng sau khi da téch phin dudng kinh két
tinh. S6 lugng va chat lugng cua ri duting phy thude vao gidng mia, diéu kién rong trot, hoan
- canh dia 1y va trinh d6 ky thuat ché bi€n clia nha may dudmg.

Thanh phin chinh clia ri dudng 1a: dudng 62%; cdc chat phi dudng 10%:; nude 20%.

+ Nude trong ri dudng gém phdn I6n & trang thdi ty do va mot & it & trang thdi lién ket
dudi dang hydrat.

+ Budng trong ri dudng bao gom: 25 + 40% sacaroza; 15 + 25% dudmg khir (glucoza va
- fructoza); 3 + 5% dudmg khong ién men dugc.

O day do nhiéu lin pha loding va c6 dic mét lugng nhét dinh sacaroza bi bién thanh hop
chat tuong 1y dextrin do tdc dung cia nhiét. Chat niy 6 tinh khir nhung khong lén men duge va
khong ¢6 kha nang két tinh.

Budng nghich dao clia ri duong bit nguén tir mia va tir su thuy phan sacaroza trong qud
trinh ché bi¢n dudng. Téc do phan giai ting lén theo chiéu tang cla nhiét do va do gidm hay
tang cua pH tuy theo thuy phan bing axit hay kiém.

Su phan giai sacaroza thanh glucoza vi fructoza vira la sy mat mat sacaroza vira I3 su
yéu kém vé chat luong bdi vi glucoza va fructoza s& bién thanh axit hifu co va hop chat mau dudi
diéu kién thich hgp. Trong méi trudng kiém, fructoza 6 thé bién thanh axit lactic, fufurol,
oxymetyl, trioxyglutaric, trioxybutyric, axetic, formic va CO,. Dudng nghich dao con tdc dung
V4l axit amin, peptit bac thip cla dung dich dudng dé o nén hop chat mau. Tée do tao
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melanoidin phu thudc va pH ri dudng rdt thap ¢ pH = 4,9 va ri dubng rit cao ¢ pH = 9. Trong ri
dudng con cb trisacarit hay polysacarit. Trisacarit gém 1 mol glucoza va 2 mol fructoza.
Polysacarit gém dextran va levan. Nhiing loai dudng nay khong ¢6 trong nude mia va duge cde
“vi sinh vat tao nén trong qud trinh ché bién dudng.

Cdc chat phi dudng gém ¢6 cdc chdt hitu co va vo co. Cic chét hitu co chiéa nito cia i
dudng mia chl yéu 12 cic axit amin cbng vdi mot luong rat nho protein va san phdm phan gidi
cua nd. Cic axit amin tir nuéc mia dé dang di vao ri dudng vi phan 16n ching rat dé hoa tan
trong nudc trlr UroxXin va xistn.

Niio t6ng s6 trong ri dudng mia cla M§ xé dich trong khoang 0,4 +1,5% trung binh la
0,7% trong luong cia ri dudng. Theo Matubara va ¢dng su, ri dudng mia cé tat ca cde axit amin
nhu trong ri dudng ch cai. Trong qud trinh ché bién, lugng ddng ké glutamin va axit glutamic bi
bién thanh pyrolidoncacbonic. N&u thuy phan bang axit hoic kiém manh thi axit
pyrolidoncacbonic s€ bién trd lai thanh L-AG.

Hop chdt phi duong khong chira nito bao gém pectin, araban, galactan hodc cdc san
pham thuy phéan clia ching 13 arabinoza vi galactoza, chal nhdy, chat mau va chat thom. Pectin
bi két tha trong qué trinh ché bién dudng nhung cdc chat vira néi khong két tha va gan nhu toan
ven di vao ri dudng (1,22 +1,56%}).

Matubara va Kinoshita dd phan tich dinh tinh cdc loai axit hitu co va cho biét cac axit
sau day c6 trong ri dudng mia clia cic nude Pong Nam A: axit aconitic, lactic, malic, sucxinic,
glyconic, xitric va lugng nho fumalic, oxalic va gluconic. Riéng axit aconitic ¢é nong d¢ khd
cao, xdp xi 1,0 + 1,5 %. Su ¢6 mat cla axit ndy cang nhiéu thi san lugng dudng cang thdp. Pac
biét cdc loai mia ¢é vi chua khong thé dua vio san xuat duge. Mia tréng & nhilng viing qui néng
~ nhu Louisiana va Florida phit trién rat nhanh nén néng dé axit aconitic trong mia 1a 0,1 + 0,2%
vi trong i dudmg 1a 3 + 7%. Do vay ngudi ta dd tién hanh thu héi loai axit nay lam phy phdm
ciia nha may dutmg truéc khi dem ri dudng di ché bién.

Cic chiat mau cua ri dudng bao gém cdc chdt caramen, melanoit, melanin va phiic
phenol-Fe*?, Cudng d6 mau tang 3 1dn khi nhiét do tang théem 10°C. D6 mau tang ¢é ngudn goc
siu xa tir su bign déi clia sacaroza. C6 thé chia cdc hgp chat mau thanh nhiéu nhém:

» Chdt caramen: Xuat hién nh& qud trinh nhiét phéan sacaroza kém theo loai trir nudc va
khong chia mot chiit nito nao. Khi pH khong déi, t6c do tao chat caramen ty 1¢ thuin vdi nhiét
do phan img. '

» Phiic chat polyphenol-Fe**: La Fe**-brenzcatechin ¢6 mau vang xanh khong thé loai
hét ¢ giai doan lam sach nudc mia va di vao ri dudng.
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# Melanodin: Pay 1a san phdm ngung tu cha dudng Khir va axit amin ma chi yéu 13 axit
aspartic. San pham ngung tu quen biét nhat 1a axit fuscazinic déng vai trd quan trong lim tang
do mau cia ri dudng.

» Melanin: Puge hinh thanh nho phéan (g oxy hod khir cdc axit amin thom nhd xic tic
cia enzim polyphenol oxydaza khi ¢6 mat cia O, va Cu™,

Céc axit amin thom thudng bi oxy hod 13 tiroxin va brenzcatechin. Cic melanin thuong
bi loai hét & giai doan lam sach nuéc dudmg neén chi tim thay lugng rat nhé trong ri dudng.

» Humin: Bugc tring hop tir 66 + 68 cdc don vi c4u tao ciia axit amin. Tir d6 phan tich
ra duge khoang 52 +33 g6c axit aspartic, 5 géc axit amino - B - butyric, 2 géc axit glutamic, 2
g6c 3 - amino propionic va 1 géc axit p - butyric, 2 géc axit - p - amino - izovaleric. Ngoai ra 11
dudng cdn chifa hop chit mau nau cé cong thifc ciu tao C,; ,Hy65,0,,N.

» Chat keo: C6 trong ri dudmg chil yéu 13 pectin, chat sdp va chdt nhdy. Cidc chit nay
anh hudng rat nhiéu dén sy phat trién ciia vi sinh vat (30 thanh mang bao boc quanh & bao ngan
¢an qud trinh hdp thu cdc chat dinh duting va thai cdc san phdm trao déi chat cha té bio ra ngoai
moi trudng. Ngoai ra cdc chit keo Ia nguyén nhan chinh tao ra mét luong bot Ién trong moi
truong cdy vi sinh vat, gidm hiéu sudt sir dung thiét bi.

Bdng 8. Thanh phan tro so véi chat kho cda ri dudmg mia va ri dudmg ci cdi (%)

Thanh phan R1 dudng ¢ cai R dudmg mia
K,O 3,9 3,5
Ca0 0,26 1.5
Sio, 0,10 0,5
P,0; 0,06 0.2

""" MgO 0.16 0.1
Na,0 1,30 .

AlO, 0.07 02
Fe,0, 0,02 -
Du luong CO, 3,50 -

D lugng SO, 0.55 1,6

Cr 1,60 0.4

Téng s& 11,52 8,0

Cac chat phi dudng vo co chi y&u 1a cic loai mudi tim thdy trong thanh phan tro ca ri
dudng. B¢ tro clia ri dudng mia thip hon d6 tro ciia ri dudmg ct cai. (Bang 8).
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Muéi kali 6 nhiéu trong ri duong ti€p dén la canxi v du luong SO,. Diéu nay dé hiéu vi
mudi kali duoc ding dé bén cho mia con mudi canxi va g6c sunfat duoc théem vao & giai doan xit
1y nude mia va tinh luyén duomg.
11.2.2.2. Thank phdn cde chdt sinh triiong

Ngoai cac nguyéﬁ t6 kim loai va 4 kim ké trén, ri duong mia con chia nhiéu nguyén t6
khéc v6i lugng cuc Ky nho chi ¢6 thé tinh bang mg/kg ri dudng nhu: Fe 115 (mg/kg); Zn 34; Mn
18; Cu 4,9; B3,0; Co 0,59: Mo 0.2.

Bdng 9. Thanh phin mot s6 chif sinh trudng cia ri dubng mia va cao ngé (ug/100 gam)

Loai chét sinh trudng Ri duding mia Cac ngo
Mexico Cuba My
Bl 140 -, 830 640

................... - . : : . ae A e
| . e S _ 50 Y P
........ o e - : 5,10 3:90
Axit panorenic 0 - _2,14 g0
...... At £l — : T80 __12,0

L - p o8 P 49’0_..

Ri duong mia rat giau cdc chat sinh trudng nhu axit pantotenic, nicotinic, folic, B,, B, va
dac bi¢t 1a biotin. Ri duding mia MY khong thua kém cao ngo 12 loai vin thudng ding 1am ngudn
- cung cdp chit sinh trudng cho mot s loai moi trugng nuoéi cdy vi sinh vat,

11.2.2.3.Vi sinh vat rong ri duong mia

Bdng 10. Phin loai ri dudng theo sé lugng vi sinh vat tap nhiém

Loairi | 88 lugng vi sinh vat trong Danh gid va xir ly
dudng I gam ri dudng
I 100 000 - |Ratwot khongcdnxiely
______________________ I | 1000001000000 | Trung binh, cdn thanh tring
I1I 1 000 600 + 5000000 | Nhiém ning, cin xir Iy nghiem ngat bing hod
chat va tic dung nhiét

C6 rat nhicu vi sinh vat trong ri dudng mia. Pa s¢ ching tir nguyén liu, mot s nhd tir

khong khi, nude va dat vao dich dudng. Loai nao chiu duge tdc dung nhiét hay tic dung ciia hoa
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chat thi 6n tai. C6 thé phan chiing thanh ba loat: vi khudn, ndm men vi nam mdec. Trong dé loai
ddu 1a nguy hi€m hon ca vi nd gém nhiéu gidng c6 kha nang sinh bao ur. Ngudi ta chia ri dudmg
lam ba loai tuy theo s& luong vi sinh vat tap nhiém (bang 10).

11.2.2. 3. Lirc dém ctia vi ducng mia

Luc dém 1a loai luc ¢ siic tr ngan can sy bién d6i phan ting cla ri dudmg khi b6 sung
- kiém hodc axit. Ri dudng mia ¢6 tinh dém dic trumg. Binh thuong pH cla ri duong mia nam
trong khoang 5,3 + 6,0. Trong qud trinh bao quan pH c6 thé bi giam do hoat dong cua vi sinh vat
1ap nhiém tao ra cdc axit hifu cg. Khi them HCl hay H,SO, vao ri dutng, axit s¢€ tdc dung véi cic
mudi kiém cua cdc axit hitu cof lam xuat hién cic mudi vo ca (KCl, NaCl hay K,50,, Na,S0O,) va
cde axit hiru co ty do. Qua d6 pH cia ri dudng bi thay d6i rat it khi ti€p tuc thém axit HCI hay
H,S0,. Lyc dém cla ri dudng bicu hién manh nhat & pH = 3.0 + 5,0; trung binh & pH =50 +
6,0; rat it & pH = 6,0 + 7,07.

11.2.2.5. Mot 56 pluiong phdp xit 1y ri duong mia

C6 nhi¢u phuong phip xir 1§ ri dutng nhim loai cdc hop chit ¢6 hai nhir CO,, chat keo,
" chat mau, axit hita co de bay hoi va vi sinh vat tap nhiém. Yoshii v cong su da nghién ciu co
dinh invertaza d€ thuy phan sacaroza . Piéu kién t5i un cho phan Ung la pH = 5,5 va nhiét do
50°C. Céc téc gia da ding chat mang Na-alginat ¢6 dinh enzim invertaza clia nim men vi thity
phan sacaroza theo phuong phdp lién tc trong thiét bj ¢6 cdnh khudy va khing dinh 95%
sacaroza cla ri dudng mia néng d¢ 55% da dugc chuyén hod thanh glticoza va fructoza & 50°C

trong 7 gid.
11.2.3. Nguyén li¢u khic
11.2.3.1" Axit HCI

Di¢u ché€ bing nhiéu phuong phdp khdc nhau, chi y&u la phuong phip dién phan va
phucng phip tho.

Yéu cau k¥ thuat:

bien phan Tho
HCl > 30% >27%
Fe <0,01% < 0,07%
SO,° < 0,077% < 1%
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11.2.3.2, NaOH: & hai dang rdn va long

Yéu cau ky thuat:
Rén Long
NaOH > 96% > 30%
Na(l < 1,5% < 7%
Fe,(CO), <02% <0,2%
11.2.33. Na,CO,

Yéu cau k¥ thuit:
Na,CO, > 95%
NaCl < 1%
Fe < 0,02%

11234, Na.S

Ding dé khir séit, tranh mii tanh, mau vang cla sdc. Thudng hoa Na,$ thanh dung dich
"15° Baumé (Be).
Yéu cau ky thuat:
Na,S > 63,5%
Fe < 0,25%
Chit khong tan < 1%
H‘2.3.5‘ Than hoat tinh
' Tao than tir g6, v dira, ba lac, bd mia, xuong... Than ding dé tdy mau 1am cho mi chinh
trang dat yéu cdu k¥ thuat. ' :
Yéu cdu ky thuat: do tdy mau, thir bang thuc nghiém:
Ldy 0,1 g than hoat tinh cho vao 15 ml dung dich xanh metylen 0,15%, dung dich xanh
_5& médt mau. Néu khong mat mau nghia 12 sitc tdy mau kém.
1.2.3.6. NaCl tinh ché’
Diing dé pha ché& vao mi chinh, kich thich tiéu hod v thém kh&i lugng.
Yeéu cau k¥ thuat:
- Mau trang tinh
- Na(l >99%
- Am<0,5%
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CHUONG 3

SAN XUAT Mi CHINH BANG PHUONG PHAP THUY PHAN

Nhu phin cac phuong phdp san xudt mi chinh da gidi thiéu, phuong phédp thuy phan chi
yéu diing c4c tic nhan xic téc 1a hod chat dé thuy phan cdc ngudn nguyén liéu protit khdc nhau
tao ra mot hdn hop cdc aminoaxit, tir d6 tich axit glutamic ra dé san xuat mi chinh. Nhu vay, wr
cing mgt nguyén li¢u va mét phuong phip san xuat sé ¢6 nhiéu phuong phdp khdc nhau dé€ téch
riéng axit glutamic ra. Tuy muc d¢ va phuong phdp tach ma hién nay trong phuong phdp hod hoc
c6 mot s6 phuong phap khdc dang duge ting dung khip noi nhu: phuong phdp trao ddi ion, muéi
hydric clia axit glutamic, diém déng dién v. v...

1. PHUONG PHAP TRAO POI ION
L.1. Nguyén tac

Phuong phip nay cht y&€u dya vao tinh chdt clia céc cationit c6 kha nang giit lai trén bé
mat cia né cic anion, trong d6 chil yéu 14 céc anion glutamat. Khi qué trinh trao déi da bdo hoa,
tién hanh qud trinh nha bing NaOH dé thu axit glutamic va tao thanh glutamat natri.

Quy trinh cong nghé cha phuong phdp dugce trinh bay trong so d6 1.

L.2. Uu, nhuge diém ciia phuong phap

U diém:

- Pay la loai quy trinh tuong d&i tién tién.
- C6 chu k¥ thd ché axit glutamic tuong d6i ngin.
- Thié& bj it i€p xtic vSi moi trudng axit manh.
- DE 16 chiic trong mot day chuyén san xuat kin, ddm bao duge vé sinh thuc pham va
an toan lao dong.
Nhuoc diém:
- San xut cationit khé khin, chua ¢6 di phuong tién va di€u kién k¥ thuat & tat ca cic

nuoc.
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- Yéu ciu k¥ thuat san xudl cao mdi dam bao hiéu suét thu héi axit glutamic cao.

Do viy déi véi nude ta hién nay chua ¢6 diéu kién dp dung vio sin xudt cong nghiép.
Phuong phdp nay da duge img dung rong rii 0 mot s& nude nhu Trung Qudc, Nhat Ban, dugc
ing dung trong cdc nha may san xuat bang phuong phip hod gidi, nhat }a trong phuong phap thd

ché axit glutamic tir phuong phdp sinh t8ng hap.
II. PHUONG PHAP MUOI HYDRIC AXIT GLUTAMIC

Phuong phdp nay hién nay dang tng dung & nudc ta dé san xudt mi chinh tir cic nguén

nguyén lidu protit cia thue vat va tdc nhin xie tic la axit HCL
So dé 1. Qua trinh san xuat bang phuong phip trao doi ion

Nguyén ligu HClI

I P
\
Thuy phan
3

Trung hoa
|

Loc
!
Trao doiion —  Dung dich aminoaxit khic
1
Nha « Dung dich NaQH

Dung dich aW Dung dich axit glutamic

néng do cao nong do thip
s
Két tinh
\:
Phinly — Nudc cdi
|

Trung hoa, khif sat

1
Loc —-» Ba
1
Tay mau
!
loc —» DBa
$



So dé 1 (tiép theo) Codac — Lam lanh, két tinh
i) _
Phinly — Nudccii — Tiymau
i
Say kho
\

Pha trén
1

Nghién
{

Sang, ray
l

Bao goi
¢ |
Thanh pham

Thudng hay ding cdc nguyén liéu cha yéu: protit dau. kho lac, gluten bot mi..Qud trinh
thuy phan cho mot hén hop khoang 20 aminoaxit nhir: glixin, alanin, serin, treonin, methionin,
valin, loxin, izoloxin, axit aspartic, glutamic, arginin, lysin, cystein, phenylalanin, tyrozin,

histidin, tryptophan, prolin v. v...

Tir hon hop céc axit amin tdch axit glutamic ra dé san xust mi chinh. Quy trinh sén xuét
dugc trinh bay trong so d6 2.

S dé 2. Quy trinh san xuit bang phuong phap mudi hydric axit glutamic

Nguyén liéu HCl
L
Phéi lieu
\)

Phan giai (thuy phén)
\

Loc - Babd
{
Co dac
\
Két tinh
3
Hitloclan1 —  Xi ddu (nudc chim)
0 :
Keét tinh tho
d
Tay rira

v
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Hiit lcic lin2 — Xi dau
Két tinh sach
A
Trung hoa l4n 1
d
Két tinh ldn 2
d

Phanly —  Nudc cham
| .

Axit glutamic
\
Trung hoa 1dn 2
{
Na,§ — Khir sét
¥
Fploc — BiFeS
\J
Tdy mau <  Than hoat tirh
i
Eploc
1
C6 dac tinh ché
$

Lam lanh két tinh

\
Lytim — Nude thai tring
‘
Say kho
\:
Pha tron
v
Nghién
\A
Ray
{
Péng géi
¢ .\
Mi chinh thanh pham
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I1.1. Giai thich cac diéu kién k¥ thuit trong quy trinh
H.1.1. Xu ly cidc nguyén licu
H.1.1.1. Ché'bién keo protit cua déiu

Trong dau cé di cdc thanh phin khdc nhau, ngoai protit cdn ¢6 gluxit, sinh t6, khodng
v.v... nén dé tan dung cic thanh phdn vio san xudt v tach protit ra d€ san xuat mi chinh duge

tién hanh theo phuong phap:

Sedd 3. Quy trinh ché bién

Pau — Ngam — Nghién —» Sangriy —» Sitadau — Lang — Bot
s
Dich protit
\J
Gia nhiét
3

Lim ngudi

,, . Loc hiit
' \
Cat vun
{
Say
N2
Keo thanh pham

_ Cic loai dau sau khi ngam hit nuée truong nd, cdc 1€ bao meém rita ra, qua khiau nghién
dé phd vO cdc € bio, gidi phong céc phan tir tinh bot, protit & dang hoa tan vi cic chit hoa tan
khdc. Qua hé théng ray, & day nghién o dang udt va cho lugng nude nhit dinh vio dé€ sau khi
nghién dugc dich dau nghién nhd. Lugng nude cho vao nghién thudng dam bao dich ta cé néng
do 0,8 +1"Be.

Sau khi nghién nho xong dich sira cho qua hé théng ray dé tich hét cdc chit khéng hoa
tan nhu: xenluloza, hemixenluloza, cdn dich sita bot qua hé théng mdng lang, tinh bot ling
‘;(u()'ng day, con lai dich protit.

Do dich protit ¢ néng dé qud thap, loi dung tinh chit protit bién tinh béi nhiét do, bj
von tich ra. Tién hanh gia shiét dich protit & nhiét do 80 + 100"C.

Trong qud trinh ngam va ling thudng cho them H,SO; vio nhim muc dich:
- Han ché vi sinh vat phin giai protit.

- Keo lang nhanh.
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Bdng 11. Thanh phin dich dao sau khi tich ra

Thanh phin | Nudc

% cic chat kho

Tén goi %

Protit

Lipit

Xenluloza

Tinh bét Tro

Dung dich protit 94,84

77,86

1,03

18,77

6,5

3,84

- Keo protit sau khi dong tu, cho qua loc hit chan khéng dé téch nude ra duge keo 4m

c6 do am W = 70 = 75%.

- Dé loc hit duge 16t thudmg yéu cdu qud trinh loc ¢6 Do chan khong: 400 + 500
mmHg; chiu day keo sau foc: 2+ 2,5 cm.

- Sau khi loc xong, cho keo qua h¢ thong dao, cit ra timg mi€n nho cho qua siy dé

bao quan keo ducc lau.

Sdy xong hdm am ctia keo thudng giam tir 65 +,75% xubng 12 + 13%. Sdy theo kiéu
duomg ham, nhiét do sdy khoang 90 + 95°C, trong thdi gian khodng 4 + 5 git. Keo nay ¢6 thé sir
dung ngay & dang am, con & dang kho thi dé bdo quan va van chuyén.

11.1.1.2.Ché bién keo protit ciia bt mi

Trong bot mi ¢6 ham lugng protit nhit dinh nhu thinh phan nguyén liéu di gidi thi¢u.
Protit bot mi khdc cdc loai khdc & chd khi hidt nudc truong nd va keo dinh thanh mot khéi ta
thudng goi 1a gluten. Gluten ding dé san xust mi chinh con tinh bt sir dung san xuat cc mat

hang khdc nhur glucoza, rugu, mi chinh theo phuong phdp vi sinh vat.

C6 nhiéu phuong phép dé ché bién keo protit bot mi (tich gluten).

Phuong phap vat 1y (Martin). Phuong phdp nay duge tng dung rong rai & cdc nudc va &

nudce ta.

S do 4. Quy trinh chinh

Bot — Cinbot

Nuéec —  Dong nudc

36

} — Miéy nhaobot — U bot

Nudc

+

Gluten udt

¢

Sy kho

i

Bao géi

\

ach keo

—:/T

Sita bt
\
SX tinh bot

San xuat mi chinh



Phuong phdp Batteg: Phuong phdp nay khdc phuong phdp trén 14 ding mot mdy bom cat
1am phan tdn gluten thanh nhimg hat nhd, sau do tich gluten khoi bot qua hé thdng sing.
Sodo 5
Nudc
Nude 4

— Tron bot nhio - Ubot - Bomcitl — Sing

Bot Nuse > | / \‘
Bomcit2  « Keogluten  Sita bot

: 3
Nudc rira

J

Sang
d

Gluyten dm

. 1
Say kho
\
Bao géi -
Phuong phdp Martin cai ti€n: dp dung trong diéu kién nudc ta

Sodos 6.

Bot mi NTéfc Mudi an

T .
Trén bdt nhao
s
U bot
{ :
Nude — Rira‘Lth tich keo — Dich sifa bot

Keoglutendm —  San xuat mi chinh ngay

S
Say kho
\

Déng gdi, bao quan

San pham mj chinh
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86t nhio ky véi nude. Lugng nude cho vao thich hgp dam bio tich gluten dé dang va

hi¢u sudt thu héi cao.

Né&u lugng nude dua vao qud cao, bot nhio, gluten dé ndt vun, ty 1¢ thu héi thap, con néu
nude it qud bot sé kho, gluten chua hit dii nude truong nd keo tu, khé nhao, tich kho. bé tich
gluten dugc 16t va dii nude tron vao cho gluten hit nude truong nd, keo tu thanh mot khoi dé

tich khoi cdc chdt khiac dé dang, thudng lugng nude cho vao dam bao bot dat do am 50 + 55%.

Mu6i an che vao nhim thém jon kim loai dé gluten bi€n tinh keo tu tt va han ché mot
phan vi sinh vat pha huy gluten. Lugng NaCl cho vio tuy thuoc loai tinh bot ot hay xau. Bot
x&u, gluten bi phan huy mot phan do vi sinh vat, dé keo tu dugc tt thém lugng NaCl nhiéu hon.
Lugng NaCl thém vao thuc t&€ khoang 10 + 20% 56 nudc trén vao bot.

Qué trinh nhao bot bing may hodc bang tay. Yéu cdu nhao thit k¥ nhung khong qua
manh lam gluten dé ndt vyn, hi¢u sudt thu héi thap. Sdu khi nhao k¥, ti€n hinh 0 bot trong thoi
gian tir 30 phit + 1 gid.

U bot nham muc dich dé db thoi gian cho bot va gluten hit nudc truong né dé tich
gluten ra dé dang. Khong nén 0 qué lau 1am mat thoi gian, hi¢u suat sir dung thi€t bi kém ma bot

dé bi chua, théi mét phdn do vi sinh vat pha huy. U bot xong ti¢n hanh tich gluten.

Rira bot tich keo. Diing hé théng bom cit hodc mdy sing, rdy. Do tic dung lyc co hoc
va dong nudc x6i qua ray, bot trot theo dong nude duge dich sifa bot, con khéi gluten duge keo
dinh, gii lai trén ludi. Tién hanh tich hét bot va rlta that sach cdc chat khdc thu duge khai gluten
twong doi thuin khiét, déo dinh, mau hoi vang 1a t6t.

Keo gluten 4m c6 thé dua vio sin xut mi chinh ngay, néu muon van chuyén va bao
quén lau phai sdy keo vi keo 4m c6 d¢ 4m 65 + 70% rat d€ bi vi sinh vat phd huy.

Tién hanh sdy keo trong nhimg hé mdy sdy khdc nhau dé gidm do am cla keo xuéng
khoang 10 + 15%. Sdy xong dugc gluten kho thanh phdm, déng bao van chuyén dung du trit
trong san xuat lau dai.

Phuong_phip hod hoc. 1 phuong phédp Igi dung tinh hod tan cia protein trong dung dich
kiém. Kiém hay sir dung 1a NaOH. Qua thyc (€ thiy rdng mudn protein khuéch tdn t6t, khong bi
lang xudng thi pH ca dung dich 1a 11,5.

38



So do 7 Day chuyén san xuit
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\
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\
Sdy kho
-l
Keo kho

Phuong phip nay san xudt duge tinh bot tinh khiét, hiéu suat thu héi gluten tuong d6i
cao, gluten thu duge dé bign tinh nhiéu chi thich hop cho san xudt mi chinh.

Phuong phap nay tn nhiéu hod cht, khong kinh té trong san xuat Ion, chi éng dung khi
can san xudt tinh bot c¢6 do thudn khiét cao va nghién ciu trong phong thi nghiém.

I1.1.2. Ché bién nguyén liéu
Kho lac, kho dau: cdc loai nay do cic nha mdy ép lac, dau lay ddu, con kho cha né c6

ham lugng protit tuong déi cao duge ing dung thich hop trong san xudt mi chinh, nudc chim

V.V.. .

* Phéi liéu: Qua trinh cho nguyén liéu, axit HCl va nudc vio theo so luong va ty lé thich
hop d€ tién hanh thuy phan triét dé tir protit thanh aminoaxit. D& tign hanh phéi lieu dugc 16t
phai tinh todn va nghién ctu cdc diéu kién cdn thiét yéu cdu khi ién hanh thiy phan.

11121 Thuy phdn

Mue dich: ti€n hanh thuy phan protit thanh aminoaxit nh& chat xiic tic 1a HCl hoic cdc
hoa chit khdc va nhiér do.

Qua nghién ctu cho thdy qud trinh thuy phan phis thude vio nhiéu diéu kién khic nhau,
chi y€u phu thuoe vao: phuong phdp thuy phan, luong axit, ndng do axit, thoi gian thuy phan,
nhiét do va dp suét qud trinh thuy phan.
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- Anh hudng loai tdc nhan (axit)

Muén tang nhanh qué trinh thuy phan phai st dung cdc chat xic tdc manh nhu cdc axit
¢6 hoat tinh cao. Trong cdc diéu kién tién hanh, t6c do clia qud trinh thuy phan phu thugc vao

hoat dong clia axit dem sit dung.

Biing cac thi nghiém cho thay hoat tinh ciia céc axit so vdi axit HCl nhu sau:

Axit HCl | H,50, HNO, HCOOH | CH,COOH
Hoattinh |1 0,51 0,23 0,07 0,06

Vi vay trong san xudt hay sir dung HCI lam chat xic téc, khong nhiing do cudng lue xuc
tac ctia HCI cao hon nhiéu so véi cdc axit khdc md khi luong HCl du duge trung hoa bang
Na,CO,, NaOH tao thanh NaCl khong déc véi co thé con ngudi. Dung HCl chi ¢6 hai vi HCl an
mon thiét bi nhiéu va dé& bay hoi gay doc hai cho ngudi ’ san xuat nén khi sir dung va thiét bi
diing phai dam bao chdng an mon va Kin.

- Anh huéng ciia nhiét do

Qua trinh thuy phan ting lén cling sy tang nhiét do va dp sudt hoi dua vao. Qua nghién
ctru cho thay trong gidi han nhiét do tir 160 + 200°C 16c d¢ cua qud trinh thuy phén tang lén gip
2 = 2.5 l4n khi nhiét do tang len 10°C, lam gidm thdi gian thuy phan. Nhung khi qud trinh thuy
phan thuc hién & nhiet do * > 180" + 190°C, cdc hop chét hiu co dé bi phan huy, gay ton that
 aminoaxit nhiéu v 1dn that hoi & dp sudt cao nhiéu. Nhiét do thdp qud lam kéo dai thoi gian
thuy phan, ting chu ky san xudt va gidm hi¢u suat st dung thiét bi. Vi vay dé dam bdo yéu cau
‘chia qué trinh thuy phan, cho hiéu sust thu héi aminoaxit cao nhat thuong tién hanh thuy phan &
nhiét do trong khoang 120" + 160°C.

- Anh hudng ctia thoi gian dén qud trinh thuy phan

Théi gian thuy phan duge xdc dinh bing qud trinh thiy phan rigt dé ra aminoaxit, nén
c6 gang giam su phan huy cudi cling ra NH;. Thoi gian qua trinh thuy phéan chia Jam 3 giai doan:

+ Dudi tic dung clia dung dich axit cdc phan tr protit chuyén thanh nhimg phan tir
aminoaxit. Biéu hién & cdc phan tmg hod hoc. Trong qud trinh thuy phan, t6c d¢ cia ching phu
thuoc vao néng do axit va nhiét do.

+ Céc aminoaxit duge tao thanh tich ra vao dung dich xung quanh. D6 13 qud trinh
khuéch tan aminoaxit. T6c do khuéch tin phu thudc vao néng do vat chat trong dung dich va
trong nguyén liéu, mic d¢ nghién nho nguyén li¢u va nhiét do cua qud trinh.
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Luong aminoaxit chuyén tir phan tir nguyén liéu vao dung dich bing:
Q =K@, -Cht,

K - hé¢ s6 phu thudc mic do nghién nhd clia nguyén liéu va nhiét do;

C,- ndng do aminoaxit trong chit 1dng tham uét nguyé;l lidu;

C,- ndng do aminoaxit trong chét 1dng xung quanh;

ty - thoi gian qud trinh khuéch tin.

He¢ s6 K phu thuge vao mite do nghién nhd cha nguyén lieu v nhi¢t d¢ qua bang 12.

Bdng 12
Dang nguyen fieu Kich thuéc phan tir Hes6 K

(mm) 160°C 170°C 180°C
Nho nhu mat cua 1+2 6,0 7.0 8,0
Nguyén liéu x6p
Nho 17x10x2 0,145 0,20 0,29
Trung binh 35x30x3 0,080 0,125 0,20
Lén " |sox30x6 0,050 | 0,088 0.15

+ Luong aminoaxit chuyén tir nguyén liéu vao dung dich tang lén ciing suf ting Ién ciing
su tang hidu s néng do (C, - Q) gilra chéit xung quanh trong nguyén liéu va chat léng xung
- quanh. Hiéu s& néng do tang lén cung sy tang téc d6 ngam wdt va gidm ndng do chét 16ng xung
quanh.

. Qua trén ta thay rang thoi gian khuéch tdn dugce rit ngin do ting t6c do khuéch tén. Toe
do khuéch tdn tang lén d6i véi nguyén liéu loai bot 5 + 10 l4n so véi loai nguyen liéu kich thuéce
30 + 50 mm. Nhiét do tang, tdc do khuéch tan ting. Khi nhiét d6 tang lén 10°C t6c d6 khuéch
tdn ting 20%.

+ Loc dung dich aminoaxit khoi cic chat khéc.

Dé xdc dinh thai gian thuy phan thich hop phai tién hanh nghién ctu vi thi nghiém céc
qud trinh thuy phan khic nhau trong nhiing diéu kién khac nhau va diéu kién thich hop nhat.

Trong ciing mot diéu kién, dé thir thdi gian két thic qud trinh thuy phan thudng ding
gidy axetat anilin thir hoi dung dich thuy phan bay ra. Nghién cifu cho thiy ring qué trinh thuy
ﬁhz‘m protit kém theo cdc qud trinh thuy phan tinh bét va cdc hop chét cacbon khac nhau tao ra
nhiéu khi furfurol. Khi nay cé phan ting véi axetat anilin cho mau do6. Khi qua trinh thuy phén
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nay két thiic ciing 1a liic thuy phan cdc protit tao thanh aminoaxit xong, ldi dung tinh chat nay dé
ding gidy loc nhiing dung dich axetat anilin thir, khi thdy gidy loc khong cé mau dé ma ¢ mau
tring nga vang la duge. Qud trinh thuy phan ket thic tir thoi diém dy. Phuong phdp nay thuong
dugc tng dung trong san xuat Ion cong nghiép cho két qua nhanh.va tuong d6i chinh xac.

Trong qué trinh nghién ctfu va thue nghiém, vige xic dinh thoi gian thuy phan con dua

- viio si x4c dinh ty 1¢ «- aminoaxit tao thanh.

Bang 13
Thiy phan protit Ty & - aminoaxit
hoan toan (%) N chung (%)
573 +63,5 47 + 52
"85,5 + 86,5 o M+72
91 +92 75+ 76
100 2

_ Thay rang: Néu trong protit thity phan gidi phong ra cac aminoaxit nhu arginin, histidin,
lizin, tryptophan, xistin thi lugng N chung cta chiing trong dung dich tuong ducng lugng N
aminoaxit va ty 1& o = 100, néu ham lugng cc chat nay qua 16n thi ty 1¢ cua ching < 100. Trén
thuc t&€ qua trinh thily phan khong hoan todn va 6 quan hé¢ thuc nghiém giita c-aminoaxit/N
chung nhu trinh bay trong bang 13.

Két thic thdi gian thity phan 1am thé no dé hiéu suat thiy phan cao nhat. Thdi gian ket
thiic con phu thugc chi yéu vao lugng axit, néng do axit va nhiét do trong qud trinh.

- Luong axit: Lugng axit HCI cho vao thily phan phu thudc ham lugng N protit trong
nguyén liéu. Qud trinh thily phan 12 qué trinh thyc hién phan img:

Protit —"P% 5 @ -amincaxit + nR-—CH-COOH

NH,

Qua phan tmg trén ta thdy muén tao thanh 1 phan tir aminoaxit, tmg v&i 14g N can cd 1
phan tit HCI xiic téc phdn ing, tvong tng 36,5 g. Vi viy ing lugng N trong nguyen liéu cin
thiy phan ra bao nhiéu thi ta tinh va dugc lugng HCI1 100% cén cho vao. Thue t&€ HCl néng do
khic nhau, tit HCl 100%, ta tinh ra luong HC! yéu cdu cho vao. Theo loai nong do timg nha may
¢6, HCI tinh phan img 12 lugng axit 1y thuyét. Numg thyc té€ cdn c6 thém mot luong axit dé
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ngoai qud trinh thiy phan protit né con tham gia thily phan cac hop chét khéac c6 trong nguyén
li¢u nifa nhu: gluxit, tinh bot,... va mét phdn hao hut do bay hai.
Lugng axit thyc & thudng bang lugng axit 1y thuyét nhan them hé s6 K = 1,5 + 1.8.
Vidu: Tinh luong HCI cho vao dé thiry phan 100 kg kho lac. Biét ham lugng protit trong
kho lac 1a 60%; nha mdy ¢6 loai HCl 31%.

- Ham lugng protit 60%, trong 100 kg kho lac cé: Protit = 10060

= 60 kg

Tinh lugng N dya vao hé s6 protit chung 5,7 + 6,25: N=60/ 6,25 = 9,6 kg

Luong HCI 100% tinh theo Iy thuyét: %ﬁ;—ﬁ’—s =25ke

Lugng HCI 100% thuc 1€ 25x 1,7=355kg

Lugng HCI 31% can cho vio thuy phan theo 1y thuyét: X = 35,5 1:?10 =1145kg

Luong HCl 31% thuc t€: 114,5x 1,5=171,75kg

Khi tinh ra dugc lugng HCI cdn thiét, mudn diéu chinh néng d¢ dat yéu cdu thity phan
bao nhiéu, tinh todn dya vao phuong trinh cin bing chét kho dé them lugng nude dat yéu cu.

Khi lugng axit dat yéu cdu cho qud trinh thiy phén thi néng dé axit bao nhiéu ciing rét
quan trong. Néu nong d9 axit cao qud, dé lam mot s¢ aminoaxit bi phan hily (nhu tryptophan)
gay t6n thit 16n. Déng thi axit d& bay hoi 12 hao t6n nhidu axit.

Ngugc lai, khi ndng do axit lodng qud s& kéo dai thai gian thiy phan, tSn nhidu thé tich

thi€t bi, gay hao t6n hoi va nhiét ma hiéu suat thity phan khong cao.
| Mu6n xdc dinh néng d¢ axit bao nhiéu thich hop, ti€n hanh nghién ciu thuc nghiém

ciing di¢u kién nhiét d¢, 4p suat thich hop, v6i cdc néng do axit khic nhau, xem thdi gian va
hi¢u suat thity phén clia qud trinh dé€ xc dinh.

Qud trinh thiy phan & p = 2,5 atm déi v6i gluten bot mi, thiét bj chiu 4p luc & bang 14.

Qua trén ta thdy HCl 20% trong 5 gi& cho hiéu suit cao nhit, nhung vé mat an toan thiét
bi va hao t6n axit nhiéu, nén dé i\ing dung trong céng nghiep vira ¢6 hi¢u suat cao va bao daim
san xudt lau dai, dung loai axit c6 néng do 15% dé thuy phan.

Qua nghién ciiu trong diéu kién thi cong, thiét bi don gidn va 4p luc l;hucmg d61 kho lac
cho thy 0 bang 15. Qud trinh & dp sudt | atm, th&i gian ¢o dinh 48 gid.
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Bdng 14

Néng do axit Thoi gian thiy phian Hiéu sudt thiy phan
5 4 Thoi gian daw: 5+ 7%
5 5 Dang mach gluten nhd
5 6 -
” ; g
10 3 52
10 4 s
10 5 57
I35 3 71
13 4 91
20 3 73
20 5 59
Bdng 15
- Néng do Pam toan Pam Pam NH, Pam amin Hiéu suat
axit (N) phan (g/1) formol (g/) (g (g/l) thu()'x%p)han
2 10,5 6,72 1,36 5,36 63
3 14,87 10,22 1,31 9,01 66,8
4 19,60 14,84 2,67 11,8 71,8
5 18,37 12,60 2.1 10,65 70,85
6 19,05 12,30 195 10,35 , 71,6

Qua day ta thdy ty 1¢ dam amin tao thanh va hi¢u sudt thuy phan cao nhat & néng do axit
4N + 5N ung 14,6% + 18%.

Viy yéu ciu trong quﬁ trinh thuy phan bao dam ndng do axit dat yéu cau: 15 + 18%

Theo vi du trén, tinh ra HCl 30% = 114,5 kg. Tinh luong nuée cdn thém vao dat nong do

yéu cdu khi thuy phén:

- chon néng do thich hop (15% chang han);

- luong nudce cdn cho vao thém 1a: x, nudc cb trong nguyén liéu: y;
- phuong trinh cin bing vat chit kho: (x + y + 114,5) x 18 = 114,5 x 31.

44




Tuy theo loai nguyén liéu khdc nhau, ¢6 ham luong nude y khdc nhau ma tinh ca lugng
nuge hay lugng axit cin cho thém vao trong qud trinh thuy phan. Thudng tng dung 2 loai keo
kho va keo tugi.

Nhu vay khi thuy phan v6i diéu kién bio dam di luong axit, phin img dung cdc phan
ing trén d€ xdc dinh, néng do axit, nhiét do va dp sudt dat yéu cdu thi thdi gian thuy phan.

Thyc t€ cho thay: _

- do6i véi thiét bi hoan toan kin, chiu ap luc 3 +5 gid;

- thi€t bi trung binh 14 +18 gid,

- thiét bi thii cong 24 +48 gid,

Cdc plutong phdp thuy phdan

- Diéu kién thu cong: ding chum, ang sanh gia nhiét tryc ti€p bing nhing he théng 10
than, & nhiét do 105 = 110°C,

: Ding chum, ang qua chat truyén nhiét trung gian: dung dich ddu, dung dich nuéc mudi
., hay cdch cat & nhiét do 110 = 120°C.

,'%f;f;‘;ZZZ?//K___;-.'.Z"/’)_'LZZ'/,/./[ZA

A

Ghilo dditthan Tém chinlia Gngkhsi  Ang thuy phan Gd chin Iita Thanh To

Hinh 3.1.

Dung hé thong 10, ¢6 | hang chifa hay 2 hang chum, hodc thiét bi, thiing chiu axit- so dé
1 loai la thuy phan.

45



Bdng 16

Cic chi 8 Thé tich thiét bi m’
18 30 37 50 70
Kich tintoc
..... Xung quanh phan trén 940 913 886 | 990 850
_____ Phn hinh iry 302 | 3000 | 278 | 2808 | 3688
Phén dwai 1050 730 886 1180 850
Chiéu day (mum)
Thanh thiét bi___ 2 | s |29 |
Phan 16t trong 125 125 123 125 125
Géc tao thanh {dd)
__________ hin wen % 90 oo | 60 | 90 |
| Phén dudi 60 60 60 60 60
Chiéu cao {(mm)
| Phin wen 450 a0 | osor | ooop
Phén ndp & trén 936 | 1660 | 1ss2 | A7 | 1261 .
Phan hinh try 4700 4150 6144 8492 5326
Phan nén B
_____ PhiaduSi a3 | 1480 | 1ss2 | 1532 | 3125 |
Phandudi 335 o 13 106 30 .
E}ﬁn chung 7684 8600 10,6 12,45 12,63
Ty 1é chiéu cao trén dudng 33 2,8 3,8 4,5 3.4
kinh
Trong ligng 16,25 17,3 18,3 24,7 41 J
L

- Trong diéu kién tha cong, dé giam thoi gian thuy phan va gidm bdt tieu ton lugng nhién
licu qud 16n thudng ngudi ta cho nguyeén liéu vao ngam, trong axit trudc mot tudn, cho nguyén
liéu ngam udt axit 1 phdn lién két protit bi y&u hoic bi phan giai dugc. Khi cho nudc va axit vao
thiét bi thudng cho nudc soi (thi€t bi nau nudc 46 vao chong hon) réi mdi cho axit v nguyén
liéu vio.

- Pidu kién cong nghiép:

Thuy phan thuc hién trong nhimg thiét bi hoan hao hon, thiét bi chiu dp luc gia nhigt truc

tiép hodc gidn i€p qua bao hoi va cd cdnh khudy. Phuong phdp nay bao dam:
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+ kiém tra thudng xuyén sau khi phin iing;
+ khudy ron hén hop lién tuc;
+ ty 1€ axit va protit trong suét thoi gian thuy phan khong bi thay déi nhiéu.

Céc loai thiét bi thudng hinh tru, ngoai bing gang hodc thép, trong it gach caosu chiu
axit, trdng men chju axit. Thé tich néi khoang 50 + 5000 /. bao hoi thudng cao tdi 4/5 chiéu cao
thi€t bj. Trén ndp c6 6ng din axit tdi clta cho nguyen liéu, axit, NaOH va kiém tra lop men bao
v¢. Mat xung quanh thi€t bi phii 1gp cdch nhiét.

Trong cong nghiép sir dung mot s6 thiét bi thuy phin 6 thé tich la 18; 30; 38; 40: 50; 70
m’, c4u tao co ban loai thiét bi nay (vi du loai v= 70m®):

Than bang thép (CT,, CT;, CT,, 20K) chiu dugc dp sudt p = 12 + 16 atm, bén trong cé
trang 10p men chiu axit (keo phenol) trong thiét bi thudng cé 16p bétong (gach men) day 90
+100 mm, ti€p dé ¢6 Ip sit hodc than graphit chiu nhiét chiu axit. Pé giit c4c 16p do6 thudng cé

16p matit chiu axit va gach chiu nhiét.

Phan trén thiét bj c6 clra cho nguyén liéu vao, cira cho nude va axit vio, cira tich hoi
néng, cifa quan st va kiém tra. Phdn dudi ¢ cira thdo dich thuy phan va cira tho nuée ngung dé
gidm t6n that nhigt, thiét bi boc Idp cach nhiet, 16p nay cé thé giam tén that nhiet va moi trudng
xung quanh 90 + 95%.

IL.1.3. Loc

I1.1.3.1. Muc dich: hdn hop sau khi thuy phin gém cdc axit amin, bd den cha yéu 1a
hydratcacbon, mudi vo co khong tan, din xuat tinh bdt, xenluloza, muéi khodng, HCI va céc
thanh phan khic. Loc d€ tich dung dich, axit amin ho tan khoi cdc chét khic (goi chung 1a ba
den).

Dung dich sau khi thuy phan ra thudng ¢é néng do 13 + 18°C, nhiét do 2100% va con
lugng axit cao, dung dich ¢6 mau nau thim hoic mau den. Vi vay dé tién hanh loc duoc 16t,
lugng axit it bay hoi anh hudng dén stic khoé cong nhan vd méi trudng axit it an mon thiét bi,
phdi lam nguoi dung dich dén nhiét do < 50°C.

Nhi¢t d6 thap qud, mét nhiéu thoi gian 1am ngu¢i, d6 nhét dung dich ting, t6n nhiéu thoi

gian-loc.

Dé loc duoc t6t ding cdc phuong phdp loc khac nhau sau day.
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11.1.3.2.Cac phuong phdp loc

Loc tu nhién: cde ¢d & thil cong, chii yéu ding nhimng thiét bi don gian, do chénh léch
dp suat loc do trong lugng dich gay ra, nén thati gian loc kéo dai, t6n nhidu dién tich, c6ng kénh
va ¢6 hai d6i v6i cong nhan va thiét b,

Hut lot: tao d% chan khong d€ 6 chénh lech 4p sudt Ap < 1kG /fem?. Téc do loc phu
thude vao tro lye loc cha vat ligu, chénh léch dp suat Ap, dien tich bé mat loc va chiéu cao 16p

nguyeén liéu loc. Téc d6 loc xdc dinh theo phuong trinh:

Apxf
rxh
troﬁg do: v: t6c do loc; f: dién tich bé mit loc;
Ap: chénh léch ap suat; I: tr& lyc riéng;

h: chiéu cao 16p nguyén lieu.
Tur day thdy, mudn tang tdc do loc lén cin:
- tang dién tich 16p nguyén liéu loc;
- giam chiéu cao 16p nguyén lidu;

- ting chénh léch dp sudt Ap, nhumg tang theo ty I& tuy theo loai nguyén liéu bi nén ép
hay khong. Néu Ap tang cao qud nguyén liéu bi nén ép thi ting trd lyc r dua dén v khong tang.
Thudng Ap = 500 + 600 < 1kG/ecm?.

Phuong phdp nay c6 nhuge di€m: t6c do loc nho, cong kénh, chi€m dien tich, dich loc
~khong trong 1&m
. Ly tam loc: dya vao It Iy tam, trdnh dn mdn cho thiét bi nén ciing bi han ché,
Ep loc: ding thich hop va phé bién nhat do:
- bé miit loc 1é6n;

- loc nhanh, thi€t bi gon va dé ding nhifg vat ligu chéng in mén & moi trudng axit (vai,
g0...);

- tao chénh lgéch Ap, nit ngén thai gian loc.
Phuong trinh 1y thuyét t6c do loc:

dv  nxnrd*xAp

Fdr 12apyL.
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trong do: n: s6 6ng maco din cd trong 1 m’ bé mit loc (phu thudc do x6p cla bii.);
d:  dudng kinh 6ng mao din; o hé s6 tré lue do 6ng mao dan;
Ap: chénh léch dp sudl; L: chiéu day 1dp ba;
w:  do nhét dung dich. ]

Qua phuong trinh trén ta thay 16¢ do loc khong nghi phu thudce vao bé mat thiét bi loc ma
chdt lugng ba cing anh hudng 16n. Ba x6p loc nhanh (d 16n, o nhd), ba dinh loc cham (do chat
luomg nguyén liéu ban ddu). Nhiét do, p suat va bé day 1dp ba cliing anh hudng 16n.

Yéu cdu dung dich sau khi loc: mau niu sang, trong sudt, néng d0 cang cao cang o,

thuong 14 + 18 "Be. Hién nay trong didu Kién cia ta, tiéu chudn theo kinh nghiém:
- 4p lue loc p < 2 kG/ em?;
- lugng dung dich dua vao 1 1an ép loc 1400 + 1800/,
- nhiét o dung dich loc: 50°C.
Loc ba 2 lan:
+ 1an 1: dung dung dich aminoaxit loang rua;
+ 14n 2: dua dung dich HCl 4 = 8 Be rita d¢ tdch hét aminoaxit con lai trong ba.
- thuy phan trong bd < 70%;
- thanh phin dam con lai € 3%.

11.1.4. Co dac

Dung dich loc thu dugc chi yéu cdc axit amin hoa tan ¢ dang mudi hydro clorua, axit

glutamic va axit amin hoa tan vi HC! con lai sau thuy phan.
H 41 Muc dich
Co dic dé loai di phan 16n nuéc va HCl dé dung dich dat t6i trang thai bdo hoa & nhiét

do co dic, tiép tuc ha nhiét do dén trang thdi qud bao hoa cho cdc hydroclo axit amin két tinh

tich ra.
11.1.4.2. Biéu kién k¥ thudt khi cé ddc

- Nong do khi co dic: ta biét nhiét do cang cao, d6 hoa tan cdc chét cang tang, cho nén
tuy theo timg thoi tiét va yéu cdu qud trinh ¢6 dac ma khong ché nong doé. Nong do qué nho s&
lam ting d¢ hoa tan cla axit glutamic, giam higu sudt thu héi. Néng do qua 16n, do nhét dung
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dich s& ting khéng nhimg chi dnh hudng dén vige tach axit glutamic ma con anh hudng dén thao
tic (do mudi NaCl két tinh theo, bé mit linh thé bi bao quanh mot 16p dung dich).
Nghién ciru kha nang hoa tan cic chat axit amin, am glutamic & cdc nhiét do khdc nhau

ta thiy & bang 17:
Bdng 17. D6 hoa tan (g/ 106ml)

Nhiét do (°C) *()gf-’/ fggﬂﬁ; Nhiét do (°C) *2;’, fggﬂ‘]?;’
0 315 60 57
........... o — e ’
_____________ | 33 - o
o — > L
40 " 47 00 | 81
o Y 00

Qua trinh ¢6 dic vira biao dam nang cao trinh dd dung dich vira bao ddm pham chét san
- pham {(cdc aminoaxit nhat 1 axit glutamic khéi bi mat tinh chat boi tic dung cda nhiét do va méi

truong axit) thudng ¢ dic ¢ diéu kien chan khong (g véi nhiét do 1a < 80 'C.

Vi vay trong c6 dac dé do néng do dung dich & cic nhi¢t 4o khdc nhau, ta lay néng do
dung dich & 80 C lam néng do tiéu chusn.

Phuong trinh tinh néng d¢ & nhiét do batky: n oc = Do, — 0,05 (1°, - 80%)

+ Nong do khi c6 dic cén phu thuge nhiét d6 moi trudng cac tinh thé két tinh. Vi vdy
can nghlen ciiu dé diéu chinh néng d¢ theo nhiet do dé.

Bdng I8. Bang diéu chinh nong do & cdc nhiét do khic nhan

Nhigtdo khong | <-15 | -14:5 | 4+5 | 6+15 16 + 26 + 35 =236
khi (°C) 25
°Be 2995 | 3045 | 30,95 | 31,45 | 3195 32,45 32,95
Ty trong 1,257 | 1,2675 | 1,272 | 1,2825 | 12825 1,2875 1,2945
[ 5

O cic nuée trong diéu ki¢n cong nghiép, khdng ché nhiét dé moi truong két tinh ma it
phu thudc vao diéu kién tu nhien, d6i véi nude ta chi y€u nhi¢t d6 2 mia hé va dong qua chénh
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léch nén chi yéu thay déi ndng d¢ theo 2 mba vi theo loai nguyén liéu khdc nhau, (nbng do cdc
chat hoa tan khdc nhau). kinh nghiém thuc 1€ cho thay néng do & 80% 13 nhu & bang 19.

Bdng 19
Loai nguyén liéu Mua he Mia dong
Keo dau 31,5+ 32°Be 31 + 31,5%be
Kho lac 32 +32,5°Be 31,5+ 32°be
Gluten mi 30,5+ 31°Be 30 + 30,5°Be

Tir cée qua trinh ¢ dac khdc nhau ta ¢6 thé tinh duge lugng tinh thé tich ra va hiéu sust
két tinh. Vi du: tinh todn ¢6 500 g C;H,NO, HC! hoa tan trong 1000 m! dung dich, ¢o dic con lai
300 ml, kh6i luong tinh thé téch ra va hiéu suat két tinh & nhiet do 20°C.

Giai: '

- Theo do hoa tan & 20°C 1a: 38 g/100 ml

- Luong hoa tan trong 300 ml dung dich 1a:

Dung dich ¢6 500 g hoa tan qué bao hoa, lugng tinh thé tich ra: 500 — 114 = 386 g
Hi¢u suat két tinh: 386x100 =772%
500

- Lugng va néng do HCI cho vao:

Do dac tinh clia hydroclorua axit glutamic dé hoa tam trong nuée nhung kho hoa tan
[trong moi trudng axit dac so véi cic loai aminoaxit khdc. lgi dung tinh chat nay dé khéng ché
Inﬁng do HCl cho vao dé co dac xong, céc tinh thé két tinh tich ra dé& nhat. DE biét nong do va
lugng HCI cho vao bao nhi¢u la thich hgp, nghién ciu kha nang hoa tan cla né véi céc loai ndng

d¢ axit khdc nhau thdy & bang 20.

Qua day 1a thay HCl > 20% do hoa tan rat it, HCl < 20% d6 hoa tan 1én. Trong k¢ thut
dé bao dam tiéu hao it axit, it an mon thiét b1 va ¢6 do hoa tan bé sir dung thém HCI vao dung
dich c6 dic dé dat ndng do axit < 20% thich hop nhat.

- Thoi gian c6 dac:

Thoi gian ¢ dac ndng do theo yéu cdu ky thuat, phy thude vao thiét bi vi phuong phap
¢o dic. Néu diéu kién thi cong: ¢6 dic truc tiép hodc gidn ti€p trong nhimg thiét bi don gian va
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la thi cong, gitt nhiét do cé < 80°C khé khin nén mat thai gian nhiéu. Néu diéu kién cong

nghiép sé& gidm thoi gian co.

Bdng 20
Néng do axit HCl (%) D6 hoa tan (¢/100ml)

5,36 612

10,73 7

13,41 PPl
16,09 339 ._
18,11 244

22,30 136

23,83 AT
25,75 0.9

Co ddc chan khong, bao dém nhiét do s6i < 80°C, trong nhifng thiét bi truyén hhiét gidn
ti€p, thi€t bi co dic twdn hoan ngodi hodc tudn hoin trong (trong thi€t bi ¢6 cdc I5p men chiu axit
va chiu nhiér). Do c6 dac trong diéu kién chan khéng nén rit ngén duoc thdi gian ¢6 dic nhiéu.
Tuy theo diéu kién timg co s§ trong qué trinh ¢6 dic 14y mau thir khi ndo dat néng d¢ theo yeu
cdu trén thi két thic.

I1.1.5. Lam lanh - két tinh
1151 Muc dich

- Co dac dén ndng do theo yéu cdu, cho di 1am lanh két tinh dé tich cdc tinh thé
hydroclorua axit glutamic va céc aminoaxit khic ra khoi dung dich (phin qud bio hoa).
H.1.5.2. Diéu kién k§ thugt
C6 nhiéu phuong phép két tinh khac nhau nhur: dua dung dich dén trang thdi qua bio hoa
cho céc tinh thé téch ra, hod cong: tang nong d¢ bing gidm dung mei, tao dung méi thich hgp
lam gidm d¢ hoa tan, sit dung diém ding dién, ha thap nhiét do v.v... & day sir dung chil yéu hai
phuong phdp:

- Dung méi rudng HCl 20% giam do hoa tan.

- Ha thap nhiét d¢ dung dich dé tinh thé két tinh.
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Vi vay khong ch€ sy giam nhiét d6 va d6 thudn khiét cua dung dich anh hudng 16n dén
tinh thé két tinh va thoi gian két tinh. Thdi gian qua ngén, nhiét do giam quéd nhanh, nhiéu tinh
thé duoc tao thanh nhung tinh thé lai nho, dé tan lam giam lugng tinh thé anh hudng hao hut

trong ca qud trinh phan ly va loc nén khéong c6 loi.

Nhiet do giam tir it ¢6 1gi cho sy tao thanh va I6n lén ca tinh thé nhung khong nén
cham qué anh hudng I6n dén chu ky két tinh va thoi gian sir dung thiét b.

Thudng khong ché nhiét do giam trong khoang théi gian khoang bang 1/3 thai gian két
tinh va tuy thugc phuong phdp gidm nhiét 4o khic nhau & bing 21.

Bang 21
Loai nguyén liéu Thoi gian két tinh Thai gian giam nhiét 4o
Keo dau 17+ 21 ngay © 7 ngay
Kho lac 17 = 21 ngay 7 ngay
Gluten bot mi ' 5+7 .ngay 2+ 3 ngay

Quan sat mot qud trinh két tinh 6t ta s thiy:

- Keo protit ctia dau két tinh dinh nhu sép, tinh thé rhé, nude cdi dinh udt.

- Kho lac: két tinh 16ng hen, tinh the to nhung it dinh, nude cdi it dinh.

- Gluten bdt mi: két tinh timg ving 16n, gdm nhimg hat tinh thé to, x6p, ban diu néi lén
trén mat, nudc cai khong dinh va long, dé téch ra.

Nhin bing mit thiy mau sing va x6p, dung cay choc vao nghe sao sao. Ding tay 1dy
mét it 1én thay dich 16ng chiy ra tir tir rdi Xudng timg giot 12 1&t, nguoc lai 1a x4u,

Pé két tinh dugc t6t, sit dung cdc loai thiét bi lam lanh két tinh khdc nhau, lam lanh trye
tiép hoac gidn ti€p (thiing két tinh, mdng két tinh, két tinh kiéu phun v. v..)
11.1.5.3. Co s& qud trinh két tinh

Ta thdy van t8c két tinh tang ciing véi sy tang kha nang qud bio hoa cla dung dich, dung
dich cang khong tinh khiét, do nhdt cang tang lam giam t6c do két tinh nhiéu (chid ¥ nguyén liéu
ban ddu). Ngoai anh huéng cta dung dich, pH moi trudng cing anh hudng 1én dén 16¢ dd két
tinh.
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D¢ tang do qud bio hoa cta dung dich, nguéii ta 4p dung phuong phdp ha nhiét, thi 6¢
d¢ 1am lanh ciing anh hudng I6n dén van t6¢ két tinh, thuong khi thoi gian ha tir nhiét do 80°C
dén 40°C thi t6c do 1am lanh khodng 1,7 *C/ gid, nhu vay thoi gian lam lanh 4t ca:

T=(80-40)/1,7 =233 gi>

Tuy thoi gian nhu vay nhumg qud trinh lam lanh trong thai gian diu cé thé lam lanh
nhanh hon vi khi nhiét do cdn cao ha xuéng, van toc k&t tinh nhanh hon, nén trong thoi gian 16
dén 18 gi& c6 the lam lanh bing phuong phap truyén nhiét gisn tiép.

Trong luong tinh thé Smg tao thanh theo thdi gian lam lanh, T (phiit) cé thé tinh theo
phuong trinh:

3xS¥=4,12. 10K xT

trong dé: K: t6c do két tinh ban ddu trong dung dich vat chat khong tinh khié€t. Tuy theo loai tinh
thé, ¢6 K khéc nhau, tinh duoc trong luong tinh thé S. Ngoai ra lugng tinh thé S ¢6 thé bigt duge
dua vao lugng tinh thé mi chinh hoa tan trong dung dich. Nhiéu tdc gid di nghien ciu duge
phuong trinh dong hoc tinh d¢ hoa tan tinh thé phy thudc vao nhiét do, duge bidu dién & day:

P =64,3702 +0,08437 T + 0,00155885 T 0,000006007 T*
trong d6: P: ham lugng chat hoa tan (%) va T: nhiét do.

Nhur vay khi duge dung dich dua di két tinh, chi yéu 1am thé nao d¢ c6 hiéu suat két tinh
cao nhat. Luong tinh thé két tinh nhiéu va ¢é kich thude dat yéu cau. Mudn dat dugc cdc yéu cdu
cha qud trinh két tinh, ching ta phai nghién ciiu mot s6 tinh chat var Iy clia dung dich két tinh dé
¢6 bién phap khdng ché thich hop. Nhiing tinh chat vat 1§ can chd ¥ clia dung dich két tinh la:

- Trong luogng riéng ciia dung dich & nhiét d¢ 185°C theo phuong trinh thuc nghiém
¥ =0,003038665 z +0,0000141 Z* + 0,0000003 z* g/em’

- 2: lugng mi chinh hoa tan trong dung dich %, tir day ta biét dugc sur thay déi do nhét
cia dung dich: o=v/g

trong d6: y: trong luong riéng va g: gia t6¢ trong trudmg.

Nhu vdy, nhi¢t do cang cao, do hoa tan cang cao (néng do cao) anh hudmg dén siic cing
bé mat theo phuong trinh: & = 73 + 0,089 ¢ (yH/cm)

O day khi tinh tir nhiét do hoa tan (0 +100"C) do hoa tan mi chinh (tinh thé) theo nhiét
do xac dinh theo phuong trinh:
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Y =64,1835- 0,13477 x - 0,0005987 x*
trong do: Y: do hod tan dudng twong ting nhiét do va x: nhiét do °C.
Do hoa tan ting 1én cling véi sy tang nhiét d6 dung dich muén téch cdc tinh thé ra, dung
dich phai dat dén trang thdi qud bao hoa. D¢ xdc dinh mic do qud bio hoa theo cong thitc sau:

Juong két tinh / nudc trong dung dich quad baohoa
luong két tinh / nudce trong dung dich bdo hoa

- Hé s6 qud bao hoa =

¢ ciing nhiét do
- Mifc do qué bdo hoa do dugc bang hé s8 qud bdo hoa: o = H/H,.
o > 1 dung dich qui bdo hoa.
a =1 dung dich bdo hoa.
o < 1 dung dich chua bao hoa.
trong do:
ot: hé s& qud bio hod;
H: ham lugng tinh thé trong 1 don vi nuée clia dung dich nghién ciiu,;

H1: do hoa tan tinh thé trong dung dich nudc bao hoa & cing nhiét do véi cdc diéu kién
cu thé, qua trinh két tinh ¢d thé chia ra hai giai doan chinh:

+ su tao mam tinh thé;
+ su 16n 1én cha tinh thé.
Su tao mim tinh thé:

Téc d6 tao mdm tinh thé dugc xic dinh bing luong mam tinh thé duge tao thanh trong 1
don vi thai gian & wrong | don vi thé tich dung dich.

Dung dich hydroclorua aminoaxit hodc glutamat natri khi co dic dén néng do nhat dinh,
tie dua dung dich dén trang thai qué bdo hoa thi c6 sy xudt hién c4c tinh thé. Nhimg tinh thé
nho xuat hién diu tién goi 12 mdm tinh thé hay nhan tinh thé.

Trong san xudt, dé tang tSc do tao ndm tinh thé, ding cic phuong phdp gay nhan tinh thé

sau:
- Phuong phédp gdy nam w nhién.

- Phuong phap kich thich.
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- Phuong phép tinh chiing.

* Plutong phdp gdy ndm ty nhién

Dung dich dua vao ¢6 chan khéng nhiét do < 80°C dén trang thdi qud bao hoa, ¢6 su tudt
hién tinh thé. Nhiing tinh thé nho xudt hién ddu tién: goi I ndm tinh thé, phuong phap nay da ¢
tir 1au va nay van dugc img dung tuy 06 ¢é nhuge diém: théi gian gay ndm dai, khé khéng ché s6
lugng ndm nén kich thich mim khé dat theo ¥ mudn con ngudi.

* Phuong phdp gdy tinh kich thich

C6 nhiéu phuong phdp gay tinh kich thich nhu chan déng, khudy trén, séng siéu am,
hodc 1 luong rat it tinh thé... '

Thuc t€ hay ding phuong phép kich thich nhr sau: cho dung dich ¢6 dén trang thai qui
biio hoa, xong cho dung dich ha dén nhiét d6 thap, khudy tron va cho hat tinh thé & ngoii vao
lam cho dung dich & trang thii khong én dinh, chiu su kich thich ma xuit hién tinh thé chéng
hon. Phuong phdp nay it ngdn trude thdt gian tao mim nhimg khong khéng ché lugng mam
nhiéu hay it, khong 6n dinh.

* Phuong phdp tinh cliing

Diing phan két tinh cdc dot cho vao cdc dung dich ¢6 ddc dé tao midm nhanh va két tinh
tinh th€ nhiéu, 1én hon.

Su 16n lén ctta tinh thé

Sau khi tinh thé hinh thanh ti€p tuc cho tinh thé 16n 1én 6¢ do 1én lén cda tinh thé duoc
bi€u dién boi tinh thé 1ém én trong 1 don vi bé mit két tinh 1 don vi thei gian t6c do 1on lén cla
tinh thé phu thuoc nhiéu diéu kién khac nhau: nhiét do, néng do, tinh chat vat ly ca dung dich.

V.V.,

Téc do 16n lén cua tinh thé phu thuoc nhiet do dugc bidu dién theo phuong trinh

Aremins:
K - KU C ERRT)
g day: _
K¢~ héang s6 cla toc do phan ing ; R- hang s6 khi,

E- nang lugng hoat tinh cia qud trinh tao mam ; T- nhiét do wyét dsi.
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Ngoai yéu t6 nhiét do, t¢ do, kich thude tinh thé duge tao thanh phu thudc cdc diéu kién
khdc biéu dién theo phuong trinh Gip-gip-tioncon

Pi = RTINL/L.) =26M/(R. . d. T)
1, -

trong dé:
P, Pi..: dp suét hoi clia dung dich qua bao hoa va bio hoi;
L, L,.: do hoa tan cdc phan tr mam tinh thé tuong img tinh thé cé ban kinh 1, v. v.;
o sifc cing bé mat ; R: hing so khi ;
d: ti trong dung dich ; T: nhiét d¢ tuyét doi;
M: trong lugng phan tir.

Tir diy ta o thé tinh duge ban kinh (kich thuéc) mam tinh thé tao thanh d6i véi cdc hé
khong déi sau:

20M 2aM

"~ dRtin(L/L.)  dRTin(P/P,)

Nhu viy, mudn tao mam tinh thé nhidu va lam cho cdc tinh thé d6 16n lén nhidu va
nhanh ta phai chi ¥ dén tit cd cdc diéu kién o, d, t, P/P.. ma thuc i€ cdc y&u (& niy thé hién qua:
nhiét do, nong do va cdc tinh chét vat ly cia dung dich... Xilan da timg nghién cttu qud trinh [6n
lén cla tinh thé, d6 1a qua trinh khuéch tdn phan tir.

O giai doan ¢6 dac, sau khi tinh thé hinh thanh, tinh thé bi bao quanh mot 16p yén tinh
~ ¢6 chi€u day d, d6 1a dung dich bdo hoa ¢6 néng do c. Vi lugng tinh thé hoa tan du dé duoc két
tinh trén bé mat tinh thé. Cich gidi han bé mat tinh thé mot khoang d 1a dung dich qud bao hoa
nong dd ¢. Hiéu s6 néng do (c — c,) 1 gradien néng do, 13 dong luc khuéch tin phan tiy qua
khoang cich d va két tinh trén bé mat tinh thé. Do d6 toc do 1én 1én cha tinh thé 13 t6¢ do khuéch
tan két tinh.

Theo dinh luat khuéch tin Flick, luong chit khuéch tin s ty & véi hi¢u s6 ndng do (¢ -
¢,), dién tich khuéch tdn f, thoi gian khuéch tin z va ty 1é nghich v&i khoang cidch d.
[N

S= K, (c—¢,)FZ
d

K,: hé s8 khuéch tin.
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Thé hién t6c do 16n lén clia tinh thé qua téc do két tinh, & day biéu dién luong chat ket
tinh trong th&i gian Z = 1 phut, dién tich két tinh F = 1 m?, Thay vao ta cé:

K=K, £=¢)
d
Theo Anhxtanh (Einstein), hé s6 khuéch tdn phu thuéc vio nhiét dé va do nhdt cha moi
trudng.
K,T
K==
n
Thay vao ta cé: K= &T-(C_—Cl)
nd

Nhu véy cdc phuong trinh cho thdy tdc d¢ 16n 1én cta tinh thé phu thudc vao nhiéu yéu
£, chi y&€u quan st qud trinh: t6c do khuéch tdn phan tir tir dung dich qué bo hoa dén gidi han
bé mat tinh thé, e do két hop phan tlr lén bé mat tinh thé két tinh. Pay 1a giai doan chuyén tinh
thé tir dang hoa tan sang dang ket tinh. Diéu kién khudy tron anh hudng lén dén téc do két tinh.
Khi tang nhanh (8¢ d¢ khudy tron thi tdc do két tinh tang va tiép tuc khudy nhanh hom thi 16c do
két tinh cuc dai va sau d6 khong tang nita. Do tic dung khudy trén, 16p bao quanh tinh thé rat
mong (d = ¢), hién tugng kKhuéch t4n xem nhu khong ddng ké.

Mapk di thye nghiém chimg minh ring t6¢ d6 két hop phan tir trén bé mit tinh thé ty 1é
véi (¢ — ¢,

K=K, (c-c)

Nhur vay qud trinh ket tinh chiu anh hudng cila nhiéu yé&u 16: qud bio hoa, do nhét, nhiét
d6,-do thuin khiét, kha ning khuay tron dung dich t. Trong diéu kién nudc ta do chua ¢ bién
phdp chi yéu khéng ché cdc diéu kién trén nén hién nay chii y&u két tinh theo dang bot, do
thuan khiét khong cao. Hudng nghién citu cée diéu Kién va yéu t6 vat Iy anh hudng ca dén 2 qué
trinh: tao mam va 16n lén ¢la tinh thé dat yéu cdu thanh pham: chi yéu loai tinh thé.

H.1.6. Hat loc
I.1.6.1. Muc dich

Loc dé tdch tinh thé hydroclorus axit glutamic v mot s6 aminoaxit két tinh khdc ra khoi

cdc chét hoa tan va tap chat khidc.
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11.1.6.2. Phuong phdp loc

C6 nhiéu phuong phdp khac nhau: loc ty nhién, hit loc, loc €p, loc ly tam v. v... thuc &
san xudt dé dam bao c6 nhiéu thiét bi don gian va dé dang, tuy thdi gian loc dai c6 thé dimng ¢é
thé dung céc loai hdt loc chan khong trong nhimg bé biang da hoa cuong quét son chiu axit, vai

loc lua chiu axit.
- bé day k&t tinh thuomg 10 +15 cm;
- d6 chan khong 600 + 650 mmHg;
- tinh thé miu vang.

Thoi gian lgc cho méi loai: keo dau: 40 + 60 gidy; Kho lac: 20 + 40 gid; gluten cha bot
mi: 16 + 20 gio.

D& nang cao hiéu suat loc c6 thé diing loc ép khung ban hoic ly tam loc...

IL.1.7. Tdy rita

Sau khi hiit loc xong, con mét phin nudc cdi bAm xung quanh tinh thé lam tr& ngai cho
qud trinh ché tao axit glutamic nén can ria sach. Loi dung tinh chit hoa tan cha hydroclorua axit
gluramic so vdi hydroclorua axit amin trong méi truemg axit HCl dac dé rira. Ding HCI 31% dé
rua, bao dam:

- hoa tan bdt cac hydrolorua aminoaxit khdc;
- khong lam tan va lam hao hut hydroclorua axit glutamic.

D€ tdy rira duge 16t thudng rira 1am nhiéu ldn nhung néu nhiu qué thi s& lam mat nhiéu
thoi gian va dé gay ton that. Thuc t€ luong axit HCl 31% cho vao theo ty Ié thich hop va chia
lam 3 ldn bao dam yéu cdu k¥ thuat qud trinh rira déi cdc nguyen liéu khdc nhau, lugng nudc cdi
va tap chat khac nhau nén lugng HCl 31% cho vao thudng la:

- keo dau: HCI 31% két tinh ty 1& 1/1;

- khé lac: HCl 31% két tinh ty 1¢ 1/1;

- gluten mi: HCl 31% két tinh ty 1& 0,5/1.
Chia rira 3 lan:

- lan 1: 60% luong axit cho vao;

- 1dn 2: 20% lugng axit cho vao;
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- lan 3: 20% lugng axit cho vao.

Rura xong, ly tam sach, qua cdc lan rita duge két tinh ¢6 mau tring nga nga, thuy phin
con lai khoang 15 + 20% dat yéu cdu, con cdc nude cdi tich ra chi yéu la céc hydroclorua

aminoaxit khdc, tan dung sau san xuat nude chim hay cdc san phdm gian dam khéc.
I11.1.8. Trung hoa 1
18,1 Mucdich

K&t tinh tich ra dugc qua trung hoa 1, tao pH thich hop dé€ tao thanh axit glutamic két

tinh sach tdch ra khoi cdc axit amin Khdc va cic tap chat.
11.1.8.2. Qud trinh xdy ra
- Dung NaOH hoac Na,CQO, trung hoa cdc chat.
HCl du & dang tu do trong dung dich: NaOH '+ HCl — NaCl + H,0
NH,Cl: NaOH + NH,C1 - NaCl +NH, + H,0
Hydroclorua axit glutamic va cdc axit amin khdc:
CHNO,. HCl + NaOH - CH,NO, +NaCl + H,0

{1.1.8.3. Phuong phdp trung hoa.

D€ tich va tao thanh axit glutamic ra, loi dung diém ding dién cta axit glutamic khic
c¢dc amin axit khdc nén diing NaOH trung hoa dung dich dat pH = 2,9 = 3,2 thi axit glutamic
dong tu tich ra va két tinh xuéng.

D¢ qud trinh trung hoa dugc 6t va axit glutamic téch ra duge tinh khiét, tién hanh trung
hoa lam hai ldn:

- Lan I: trung hoa dat pH = 1,2 cho cdc aminaxit tan hét va tach khoi cdc cin ba khong
tan khac.

- Ldn 2: trung hoa dén pH = 2,9 + 3,2 dé tdch axit glutamic ra khot cdc aminoaxit khdc.
11.1.8.4. Diéu kign ky thudt

- Nong d6 dung dich sau khi trung hoa < 23 °Be de dung dich rira khong thap qud anh
hudng dén qud trinh ché bién sau va téng nhimg dung cu chifa dung, déng th&i khéng nén 16n
qud tranh NaCl bao hoa d ndng do 23 + 24°Be két tha theo ba tich.
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- Nhi¢t do treng qué trinh trung hoa < 80°C, tranh mat nudc cia axit glutamic (chy ¥y
phin (g clia qud trinh c6 toa nhiét) dé nang nhiét do dung dich bao dam phan {ing nhanh ma
khong anh hudng dén chit luong san phim, thudng ning nhi¢t do dung dich ban diu lén
50 + 60°C.

- Néng ¢o NaOH cho vao thudng 30°Be.

- Thoi gian trung hoa phu thudéc phuong phdp trung hod, phai thir xem khi nao pi dung
dich dat yéu cau thi két thuc qud trinh.

Sau khi trung hoa xong, cho qua lam lanh, két tinh dé cdc tinh thé axit glutamic tich ra,
két tinh vang trang, xdp, cho qua ly tam tdch hét nude cdi. Néu két tinh chira sach, phai tién hanh
rlra 3 + 4 lan bang nudc phun vao. Két tha téch ra sau khi ly taim yéu cdu:

- thudn do axit glutamic > 80%;
~ dodm <25%.
Phén nudc cdi ly tam ra dé€ san xuat nudc cham.
I1.1.9. Trung hoa 2 va khii tap chat

1.1.9.1 Trung hoa 2

Dung NaOH hoidc Na,CO, dé trung hoa axit glutamic tao thinh glutamat natri (mi
chinh). '
CHNO, + NaOH - CHNONa + H,0

dé qué trinh trung hoa duge t6t ding nuée néng & nhiét do 75 + 80°C d€ hoa tan tinh thé axit
glutamic 13i trung hoa dén pH = 7 = 7,2 ting v6i ndng do dung dich 21 + 22°Be. Phan img t6t &
nhiét d6 < 80°C, bao dam phdm chat va néng do NaOH 30 + 36°Be va Na,CO, 1a 20 + 25°Be.

11.1.92. Klur st

Trung hoa dung dich dén pH va nhiét d6 tren, ti€n hanh khir sit dé tach hét cdc hop chat
sat trong san phim gay cho sin pham c6 miii tanh va d& bi oxy hod thanh Fe,0, ¢6 mau nau

vang.
Ditng Na,S dé khir sit, phan (g xay ra:
FeCl, + Na,5 — 2NaCl + FeS{
két tha FeS den duge téch ra khoi dung dich qua loc ly 1am. Qud trinh khir sit dugce tot dat yéu

cau:
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- giil ndng do dung dich 21 + 22°Be va nhiét do 65 + 70°C:
- Na,S duge hoa tan dén néng do 15 + 18 °Be thich hop.

D¢ kiém tra qud trinh khir st t6t hay chua, 14y méu dung dich dang khir sit, cho loc
qua gidy loc, nho thir Na,S [0% vao dung dich loc, néu dung dich khong con két tha den nita 12
dugc, con ket tia FeS ti€ptuc cho Na,S vao khir tiép. Luong Na,$ cho vao tuy theo luong sét c6
trong nguyén li¢u, hoac trong cdc thiét bj bi hong, sdt bi hoa tan vao nén cdn kiém tra k¥ dé khoi
anh hudng dén chat lugng san phdm vi ¢6 hai déi voi co thé con ngudi. Dung dich khir sit xong,
dé yén trong 2 + 4h cho ket tia ling xuéng dé dung dich loc hét FeS.
I.19.3. Tdymau
Dung dich sau khi khir st cdn 14n cdc hop chét hife co ¢6 mau vang va cde chét sic t6
khédc hoa tan trong qud trinh sdn xuat tao thanh va mot s& tap chat khéc cdn loai bo dé thu duge
san pham c6 mau trang trong sudt va vi viy ding than hoat tinh d€ hdp thu hét cdc mau va mai
d6. Néu ¢4 dicu kién tot nhét trung hod 1am 2 1dn. Lan 1: trung hod dén pH = 5,6 dung dich ¢6
tinh axit y€u thudn lgi cho tdc dung tdy miu clia than hoat tinh, dong thai tai pH nay, mot s6
aminoaxit khdc két tha dugc tach ra hét. Sau khi tdy mau lan 1, loc dung dich cho trung hoa tiép
dén pH = 7 + 7,2 m&i cho Na,S vao khir sit, dung dich con lai ti€p tuc cho than hoat tinh vao tay
- mau t€p dén khi dung dich ¢6 mau trang nhat méi thoi.

Mu6n biét than hoat tinh cho vao bao nhiéu la thich hop thi phai thir dung dich: cho dung
dich loc vao cdc dng nghiém néu khi dung dich hét cic chat mau thi thoi, cdn cdc chdt mau thi
tiép tuc cho than hoat tinh vao.

Yéu cdu k¥ thuat khi tdy mau:

- Nhiét do tdy mau giir khodng: 60°C thich hop bio dim pham chat sén phim va hiéu
suat tdy mau cao (do cdu tao than hoat tinh: hinh khéi, d& hap thu phan tr mau).

- Dung dich ra mau tring nhat.

- Nong d¢ dung dich: khodng 19°Be (nhiét d6 thudmg).
- pHdungdich: 6,9 + 7.

- D¢ nhdt thap.

Dung dich tdy mau xong cho qua ép loc, tich ba than, duoc dung dich glutamat natri (mi

chinh) miu (rang,
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H.1.10. Tinkh ché
I.1.10.1. Muc dich

Giai doan nay dung djch glutamic natri duoc ¢6 dic bao on, két tinh va phan ly tinh thé
glutamat natri (téfc mi chinh uét).

H.1.10.2. Cé ddc tinh ché

Dung dich glutamat natri sau khi tdy mau xong dude dua di co dic chan khong (nhiét do
$61 bao dam 80°C) dén trang thai bao hoa. Dé két tinh dugc 16t, ti€n hinh co dac trong cédc thiét
bi chan khéng, ¢6 dic tuan hoan ngoai hoic tudn hoin trong, dat ndng d¢ bio hoa d 80°C. ndng
do glutamat natri bio hod & 80°C thudmg 14 32,7°Be. nong dé thuc & dung dich 6 dic & nhiét
d¢ khac nhau ldy & nhiét do 80°C 1am tiéu chudn tinh theo:

d= 32,7~ 0,05(t - 80)

Thuc t€, thdy cir kém 1°C néng do dung dich kém 0,05°Be. nhi¢t do do dung dich 1ai
diém dang co. Thiét bi c6 phai yéu cdu sach tuyet doi, ché tao bang inox hoac sat trdng men dé
khong c6 bat k¥ mot tap chat nao ln vao san phdm. Do chan khong trong qud trinh c6 khoang
500 + 550 mmHg.

I1.1.11. Lam lanh két tinh

Dung dich glutamat natri c6 xong dat néng do theo yéu cau dé qud trinh [am lanh két
tinh dugc cho 16t cho gidm nhiét do tir tir thai gian dau: 1 gio giam khoang 4,5°C ddn dén tang
16c do giam 1°Ctrong 1 gid.

- Khi nhiét d¢ gidm xuéng 60 + 70°C cho mot it hat tinh thé natri glutamat khéi tinh Iam
tang nhanh 8¢ do ket tinh va ¢6 the thu duge ket tinh tuong d6i déu va 16t. Luong tinh thé khoi
tinh dung khodng 0,2% so véi dung dich ¢c6 dic.

- Khudly tron: cdn thiét khi 1am lanh két tinh do & nong do cao, tinh luu dong cia dich
thé gidm, két tinh dé& bi vén lai thanh cuc. Khudy trén qud manh lam nét vun tinh thé. Thudng
bio dam qud trinh ket tinh t6t, cho khudy 165¢c do: 20 vg/ph, néu mi chinh ¢6 do thuan khiét cao
thi€t bi 1am lanh két tinh bdo dim tao tinh thé 16n thi ta dugc mi chinh dangtinh thé nhu hién
nay. Mo s6 nha may trude day cho mi chinh dang bot tring c6 dé thudn khiét khoang 80 %.

Quan sit qud trinh két tinh: 1ay mot it két tinh cho vio cdc thuy tinh ki€m tra, néu hat
tinh thé qud nhiéu ma hat tinh thé to nhod khong déu, cho it nudc s6i, nang nhiét d6 ciia dung
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dich hoa tan bét tinh the nho, khi nhiét do dung dich ha xudng 50°C du bat dau ket 1inh dang sén
s€t.
H.1.12. Ly tdm - ria

Cdc tinh thé glutamat natri két tinh xong, dem ly tam vat kho, loai bdt nuée cdi va chat
khong ket tinh khoi tinh thé glutamat natri va tiép tuc phun nudc ria sach cdc chat bam xung

~ quanh bé mat tinh thé. Dich va nude rita Iy tam ra goi la nude thai trang (nudc cdi tring) dem tay

mau v tinh ché lai dé san xuat mi chinh. Mi chinh két tinh tich ra 201 l&d mi chinh &m.
Thutng ding loai mdy ly tam véi van t6¢ v = 960 + 1500 vg/ph.
Yéu cau chat luong mi chinh dm:
- Ngoal quan: mau trang nhat;
- D6 dm: khodng 10%; ’
- Do 16n/1 mm: dai bo phan [3 kat tinh thé.
IL1.13. Say kho

1.71.13.1. Muyc dich

Glutamat natri két tinh sau ly tam vdn c¢dn mot phan nude (ngoai nude két tinh), cdn tich
ra dé bio qudn duge lau khoi bj chdy nude va phan huy boi vi sinh vat. DE loai phan nudc ra
khoi mi chinh phai tién hanh siy kho.

H.1.13.2. Diéu kién sdy
- Nhiét do sdy < 80°C thudng 70 - 80°C 1 thich hop.

" Tién hanh sdy kho trong cdc thiét bi khdc nhau: 10 sdy, him sdy, sdy thing quay, 54y
kiéu phun ... (phdn hod cong) v6i cdc tic nhan sily bang hoi néng hoac bing khong khi néng.
Mi chinh am thudng dugce d€ lén cdc khay bang men, hojc inox dé trdnh su an mon cic thiét bi
vGi cdc san pham.

- Qua trinh ket thiic khi mi chinh chi con do dm khoang 0,5 + 1%.

Thuong thuong trong dicu kién cdc i sdy ¢6 role diéu chinh nhi¢t do v dong thdi gian
sily 45 + 50 phiit, con trong diéu kién thi cong 2 + 3 gid.

IH.1.14. Nghién va ray

Sau khi sdy néu mi chinh ket tinh & dang bot tring dé bi vén cuc 16n, dé cho hat mi chinh

dugc dong nhat ti€n hanh nghién vi ray. Thuong ding h¢ nghién bi dé nghién mi chinh, nghién
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xong cho qua h¢ thong ray ong hoic sang thép khong gi, c6 khoang 93 16/1 cm’. Nghién ray
xong yéu cau chat lugng:

- Ngoai quan: trang thdi bot hodc tinh thé mau tedng do diéu kién két tinh & cdc nha mdy
khac nhau ma c6é cac loai khdc nhau.

- Tinh thé trén lmm, hat déu nhau.

- Do tinh khiét: 80 + 98% twy yéu ciu xuat xuong titng co s& ma pha ché thém 1 luong
NaCl tinh ché,

-Do dm: < 1%,

- Cham den: moi gam khong nhiéu qua 2 diém.
I11.1.15. t)ém;7 801 - bdo qudn

Mi chinh thanh phim ¢6 tinh chat dé hit 4m, dé chay rifa ra, vi vay cdn bao géi cdn than,

tranh t€p xtc véi khong khi va hoi nuée. Bao 8061 voi khéi luong 1 kg, 0,5kg, 200g, 100 g. C6
hai loai bao bi thudng dung:

- loai 1kg: chai thuy tinh, hop sit trdng thiéc bén trong;

- loai 0,1+ 0,5 kg: gidy chéng 4m, son vecni, tii polyetylen, lo thuy tinh ...

Péng g6i xong, thanh pham duoc bdo quan & kho cao rdo, sach s&, giit & kho trong
khoang 1 thdng. '

Trong qud trinh sdn xudt mi chinh thay: gluten cia bot mi diing san xudt tot nhat, cé ty
1& thu hoi cao, dé khong ché diéu kien k¥ thuat, chu k¥ san xudt ngdn. Protein dau cé ty 1é thu
hoi trung binh, chu k¥ sin xuat dai hon, diéu chinh k§ thudt kh6 hon. Kho lac: ty 1¢ thu hdi thip.

Dua vio ty Ié thu h6i va chu ky san xudt trong diéu kién thi cong bdn co gidi cic déi
nguyen liéu cho ta thdy & bang 22.

Bdng 22
Loai nguyen liey | MY '(‘Ifgi;‘; Xudt ngyitﬂ;uh?% , | Tieuhao I tin mi chinh
Protein dau 40 + 42 8,5% 18 tan
Kho lac 40 + 42 6% - 19 tdn
i Gluten bot mi weét 16+ 18 9,1% 9 tan
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St dung phé li¢u

IDung dich nudc cdi tich ra chit y€u la céc axit amin khic vi mot phan axit glutamic hoa
tan. Céc hop chat hydrat cacbon trong moi trudng HCI. Diing Na,CO; hoac NaOH trung hoa hét
HCl wr do, dugc 1 dich dam thuy phan thom ngon, dung lam’ nudc chim phuc v nhu cdu cla
nhin dan rat t6t. Con cac san pham khdc tir nguyén liéu ban dau nhur:

# Bot mi: phén dich tinh bot d€ san xudt duomg glucoza, rugu, dsm, men va cic san

pham thuc pham khic.
# Tinh bot diu: chii y&u lam mién va mat 56 mit hang khéc,
Use nlurge diém chinh ciia phuong phdp mudi hydro axir glitamic:

Phuong phép nay duoc img dung rong rii & cdc nudc va & nudce ta trong dicu kién co gigi
va thi cong cling duge vi didu kién san xua twong doi de dang, khong ché va dp dung & nhiing

nude chua ¢ diéu kien k¥ thuat phdt trién 13m.
Nhuoge diém chinh ctia phuong phip

- Céc thiét bj luon luon ti€p xiic v6i moi trudng HCI dac nén dé bi 4n mon, yéu ciu ché

tao thi€t bi phic tap hon va dit hon.

- Cong nhan lam viec va tiép xic véi moi truomg HCl néu bi hés dé gay doc hai va tai nan
lao dong dé xay ra.

bé khic phuc nhuge diém chinh trong phuong phép hoa giai nghtén ciu mot s6 phuong
‘phap thay thé & P dang phat irién — phuong phdp diém ding dien.

HI. PHUGNG PHAP DIEM DANG DIEN
HIL.1. Nguyén Iy chung

Dua vio tinh chit & diém ding dién khdc nhau ciia cac aminoaxit ¢é diém déng ty khic

nhau d€ tach axit glutamic ra dé dang.
HI.2. Quy trinh san xuat (so d6 8)
111.2.1. PRéi lidu va thiy phan

Gidng nhu phuong phap trén,
111.2.2. Lam ngugi

Ha nhiét do djch thuy phan tir 120°C dén 60°C nhiét do thich hop cho qua trinh trung
hoa. Thudng sau khi thuy phan: loi dung dp lye du ddy dung dich vio cic thiét bj 1am ngudi gidn
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ti€p (cdc kifu khac nhau khi van chuyén cdc dugng 6ng dén thiét bi thuong nhiét do giam 120°C
xudng 80°C tir thimg lam nguoi theo do cao chay vio thiung trung hoa, 1i€p tuc duge 1am ngudi
dén 60°C.

O 60°C phin vmg trung ho xdy ra nhanh nhung khong manh qua dé bi trio ra ngoii do

bot CO, tao thanh qud nhiéu.
111.2.3,. Trung hoa {

Trung hoa dén pH = 5,6 tao ra diém ding dién cho cdc axil amin khdc k€t tua tach ra,
lam tang néng do axit amin trong dung dich, ddng thai giam bdt tinh an mon thiét bi ¢ moi
truong axit sau khi thuy phan qud cao. Qua nghién ctru thiy cdc axit amin khéc ¢6 ph dang dién
gan & pH = 5.6 nhu xystein (5,07}, isoloxin (5,93), loxin (5,96), metionin (5,74), serin (5,65).

iI1.2.4. Loc

Sau khi trung hod, dung dich dugc lang mt thisi gian 6 + 7 gid roi qua loc bo b cic tap
chat vii cac aminaxit dong tu ra va duge dich loc. Qud trinh loc cdc thiét bi nhu phan trén (it yéu
cdu chong dn mon hon) thuong dimg bom ly tam chiu axit, bom dung dich vao mdy €p khung
ban bing thép boc vai, caosu... Qud trinh loc thudng gilt nhi¢t do dung dich 53 = 60°C, dp suat:
1,5 + 3 kG/cm?. B loc thdo ra c¢6 thé tan dung iy phin aminocaxit dong ty hoa tan, trung hoa

lam nudc cham.
H1.2.5. Trung hoa 2

Muc dich tao méi trudng trung tinh cho cdc qud trinh co dac va ché bién sau khong bi
1i€p xdc véi moi trudng axit qud nhiéu. Ding hé thong bom ly tam bom dung dich vao thung
trung hoa 2, mg cdnh khudy cho NaOH 30 + 60% vao trung hoa dén pH = 7 +7.2. Trung hoa
xong diing hit chan khong vao néi co dic.
I11.2.6. Co ddc

Qui trinh ¢6 dic giéng qué trinh trén nhung thiét bi it bi an mon & moi trudng trung tinh.

Co & p = 500 + 550 mmHg, nhiét do = 80°C, hoidot =2 + 3 kG/em?. Thuong c6 dac dat duge
néng do co 60%%; d=1,27.

HI.2.7. Lam ngudi

Muc dich cha qua trinh 1am nguoi 1a giam d¢ hoa tan cla NaCl, tach b0 b6t phidn mudi
niy c6 trong dung dich. Thudng cho vao cde thiét b 1am ngudi gidn ticp dé giam nhiét do ctia
dung dich xudng 30°C la vira.
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Sodo 8 Nguyén licu  HCI
2
Thuf' phén
Lam ngudi
Na,CO, — 'I‘rungi’hoa 1 (pH=5.,0)
Lic — Kétthaden
Trunf hoa 2 (pti=7+7,2)
Tay mau
Loc
{
Co dic
\J
Két tinh
$
Phén ly
\J
Say kho
\
Pha ddu
\
Co dic
\:
Lam nguoi tich mui
HCl —  Gia nhiét axit hod
Két tinh
]1(_)(: —  nudc cdi den
Rira bing axit
Na,S —  Hoa tan, trung hod, khir st
Nghién
\
Ray
{
Bao géi

Mi chinh thanh pham
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111.2.8. Loc

Loc d€ tich bo phan mu6i di két tinh ra khoi dung dich. Loc xong mudi bi gir lai trén
mdy loc, cho nude néng vio dé hol tan lugng mudi dé, dung dich chuyén vao bé trung gian dua
di gia nhiét axit hod.

I1.2.9. Gia nhiét axit hod

Pua dung dich vao thiét bi gia nhi¢t vé kép ¢6 canh khudy dé dun néng dung dich lén
nhi¢t d¢ khodng 60°C thich hop cho phdn tmg giita HCl va NaOH. Thdfi gian dun néng khoang
30 phit. Pun néng dén nhiét do yéu cédu, cho HCl 31% vao axit hod dung dich dén pH = 2,9 +
3,2, pH dang dién, axit glutamic két tinh tach ra, dé yén dung dich trong 1 gi%, lam lanh dung
dich dén nhiét d6 30°C dé keét tinh hoan toan trong khodng 2 gitv. Tiép tuc cho nude musi lanh
ha nhi¢t do dung dich dén khoang 10°C, giir diéu kién nay trong 20 + 24 gid két tinh t6t nhat.

r

111.2.10. Ep loc

Sau khi két tinh xong, ding hé théng mdy nén khi & p = 2,5kG/cm?, diy hén hop vao
mady ép loc khung ban, ép loc hét nude cdi (hoac ly tam loc). Sau dd dung nudc mdy, axit loing
d€ rira téch hét nude cdi. Két tinh axit glutamic nhu phén trén. Tiép tuc cdc khau sau nhu phuong
phdp mudi hydroaxit glutamic cho ta thanh phdm mi chinh. Phuong phdp nay khiac phuc ducc
nhimg nhugc diém clia phuong phip mu6i hydric déi véi viée st dung thiét bi va cong nhan san
xudt. Tuy n6 ¢6 nhuge di€m ton nhiéu hod chat hon nhung né vin dugc phit trién va dp dung
dan ¢ cdc nuéc va ¢a d nude ta nita. Cic (ng dung trong sdn xuét ciing nhiéu va dé hon cic chat
chéng dn mon va doc hai. Tuy vay song song phuong phip hoa gidi thi phuong phdp san xuit mi
chinh d€ ¢6 hiéu suat thu héi cao, san lugng nhiéu, gid thanh ha, dang dirac nghién ciru phd bién
va dp dung & cdc nude. Ngay nay 1a phuong phap 1én men hay cdn goi 1a phuong phdp sinh tdng
hop axit glutamic dé san xudt mi chinh.

IV, PHUONG PHAP SINH TONG HOP AXIT AMIN HOAC PHUONG PHAP LEN
MEN THUC TE

IV.1. Tach ching tir tw nhién (d4t, nudc, khong khi, thue pham khdc) va xdc dinh kha nang
sinh t6ng hgp axit amin cfia chiing.

Téch bing phuong phdp pha lodng diu theo i 1¢ 17100 dé cdc khusn lac con lai trong
dung dich rat it, khi nuoi cdy thi ding khudn lac riéng 1é, ir ddy nghién cttu chiing. Qud trinh
nuot cdy sau khi pha lodng dat yéu cdu tién hanh trén méi trudng thach nghiéng hodc thach dia.
Thutng sir dung cdc moi trudng nhiéu dudng, dam vo ¢d, it dam hitu co va cic mudi khoing
khdc.
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D¢ phan 1ap va nuéi cdy co thé sir dung cdc moi trudmg sau:

Moi trudng 1. Tinh ra theo %

Glucoza: 2 MgSO4.6H20: 0,05
Ure: 0.8 FeSO,: 0,01
NH,Cl: 1 Cao thit: 0,2
KH,PO,: 0,05 Thach: 2
K,HPO,: 0,05 pH 772

Méi trudng 2 Tinh ra theo %

Glucoza: 2 ~ MgSO, 7H,0: 0,05
NH,CI: 0,3 CuCO,: 0,2
KH,PO,: 0,1 ) Thach: 2
Moi trudng 3: Tinh ra theo %
Glucoza: 2 Cao ndm men: 0,2
Pepion: 1 FeSQ,: 0,25
Cao thit: 0,5 Thach: 2
pH 7
Glucoza: 2 Dich thuy phan caséin: 0,02

Moi truding 4: Tinh ra theo %
IV.2. Dinh tinh va dinh lugng tao thianh

Ding céc phuong phdp khac nhau dé xdc dinh s6 lugng c4c axit amin tao thanh

IV.2.1.Phuong phdp vi sinh vdt

Tuyén chon xong cho 1én men trén moi trudng thich hap (16ng).

1V.2.2.Dung khoanh gidy nho

Dung dich sau khi cdy khudn lac vdo nuéi cdy mot thdi gian, dun néng va giét cédc té
bao. Cit khoanh gidy loc nhé d = 5 mm nhing vao dung dich dé thim udt axit amin tao thanh,
sau dé dat khoanh gidy ién hop petri ¢6 ¢dy vi sinh vat chi thi (¢hi phat trién khi ¢6 mit mot loai
axit amin nao day), cudng do phat trién phu thudc dic tinh va ham lugng axit amin do6 tir ddy ta
xac dinh duge d6 1a loai axit amin gi duge tao thanh.
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IV.2.3. Phurong phdp do do duc

Giir vi sinh vat phét trién duge lam dyc moi trudng chi thi qua dé vé do thi giita do duc
vi ham luegng axit amin xdc dinh dugc,
1V.2.4. Dung phuong phdp sdc ky long hodc dién di

Dién thé 1 chifu thudng 200 + 1000V dii dé tich axit amin d¢ chon giéng bude | ngudi
ta ding phuong phip lén men trong 6ng nghiém (18 x 1,8 cm) dé nghién citu 35°+45" trong mdy

lic dung 10 ml moi trugmg. Cho lén men & nhiét do 30°C trong 72 gid, thudng xuyén lac vdi toc
do: 95 -+ 100 vg/ ph.

V.2 4.1 Chon ching buoe |
C6 thé ding cic mot trudng:

Moi trussng 1. Tinh ra theo %

Glucoza: 0,5 MgSO,.6H,0: 0,05
Ure: 08+2 FeS0,: 0,01
NH,CI: 1,0 Nudc chiét cam: 7+8
KIL,PO,: 0.1 pH 7+72
Moi trudng 2 Tinh ra theo %
Glucoza: 5 KH,PO,: 0,0t = 0,05
Ure: 0,8 MgSO,: 0,02 + 0,05
Cao thit: 0,2 pH 7.2
Pepton: 0,05
" Moi trudng 3: Tinh ra theo %
Glucoza: 5 KH,PO,: 0,05+ 0,1
Ure: 0.8 MgSO,: 0,02 = 0,05
Cao thit: 0.2 pH 7.2
(NH,),S0,: 0,2
Pepton: 0,05
Moi trudng 4. Tinh ra theo %
Glucoza: 5 KH,PO,: 0,05 +0,1
Ure: 0.8 MgS0,: 0,02 +0,05
Cao thit: 0,2 pH 7.2



Nhu vay khi chon giong budc 1 thudng ding cdc moéi trudng c¢é ham luong dudng
glucoza 0,5% nguon nito 12 mudi amoni hoac nito hit co. ..

Sau khi lén men tién hanh dinh lugng theo cdc phuong phdp trén nhung chi yéu la
phuong phédp sic ky hay dién di va giif lai4at cdc ching ¢6 ham lugng axit glutamnic = 2,5mg/ml.
IV.2.4.2, Chon chiing budc 2

Thudng su dung ciac moi truong c¢6 ham luong dudng 10%, ngudn nito hitu co thudng
ding 1a: kho lac hay kho diu tuong, khéng ché luong N 18ng s6 1,9 = 2% c6 thé ding nudc chiét
cdm. Nguén N vo o, ure hay amoni.

Cac loai muéi khodng tuong t chon chiing budc 1. C6 thé chon chiing budc 2 diing moi
trudng nhu moi trudng lén men cong nghiép. CF gang gilt va chon cédc 1oai ‘¢ kha nang tao
lugng axit glutamic tir 3¢ mg/ml tr¢ 1én.

C6 thé chon giong bude 3 bude 4 dé ¢hon duge nhiing ndi cho hiéu suat 1én men cao

nhat.
IV.3. Két qua nghién ciru trén thé gioi

Qua nghién ctu cho thiy cdc chiing vi sinh vat tach ra tir n nhién c¢6 kha ning sinh t6ng
hop axit glutamic cao ¢6 thé chia hai nhém chinh theo Kinoshita va Tanaka (1972):

a. Loai vi khuan ¢6 kha ning tao bao ti.
b. Loai vi khudn khong c6 kha nang tao bio tir.

Nhém thir nhat chi ¢6 cdc vi khudn thudc loat Baciflus, trong d6 & nhom thit hai thuoc
cac lqz‘ai: Micrococcus, Brevibacterium, Corynebacterium, Arthrobacter va Microbacterium.

Trong céng nghiép quan trong nhat 1a cdc vi khuan quan trong thudc nhém thi hai c6
kha nang tao ra axit glutamic tir 30 + 50 g/l axit glutamic tir 100g glucoza. Cic loai vi khudn nay
¢6 dac diém sau:

- Vikhuan gram duong.

- Cidc vi khuan khong c6 kha ning tao bao ti.

- Céc vi khuan khong chuyén dong.

- Céc vi khudn c6 & bao hinh que hay hinh cdu.

- 6 kha nang oxy hod axit glutamic ra ketogluta¥at thip nhai.

- 6 hoat tinh gluco hydrogenaza cao. _

- Cdc vi khudn phdt trién trén moi trudng can biotin.
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Qua nghién ctru thiy rd tit ca cac vi khudn hay vi sinh vat ¢6 kha néng sinh éng hgp
axit glutamic déu cdn biotin trong moi trudng dé phdt trién. Kanzaki va cic cong sy (1969) da
nghién citu kha nang thay biotin bing axit oleic hodc bing axit béo bio hoa.

Bdng 23. Nhimg loai vi khudn c6 kha nang va ¢ trién vong’san xuat ra axit glutamic

Loai Ching

1) Corynebacterium Coryn. Glutamicum; Coryn. Lilium; Coryn. Celunac; Coryn.
Hercules

2} Microbacterium M.. Salicinovolum; M.. Flavus var glutamicum; M. Ammonisphilum

3) Arthrobacter A. globifortamic; A. aminofosciens

4) Brevibacterium Brev. clivaricatum; Brev.
aminogenos;Brev flavum;Brev lactofermentum; Brev.
saccharoralyticum; Brev. ammoniagenes; Brev. alanicum,
Brev.thiogenitalis

Trong nhiéu loai vi sinh vat d6 ¢6 kha nang sinh tdng hgp axit glutamic cao chi yéu la

loai Corynebacterium dugce 14p ra tir nhém Kinoshita ndm 1957.
Hiéu sudt téng hop axit glutamic cha mét s6 loai vi sinh vt duge ghi 15 trong bang 24.

Két qua ngay nay, thé gidi hién dai nghién ciiu fim duge cdc loai vi sinh vat ¢6 kha nang
t6ng hop axit amin cao, ngodi ra cdn ¢6 cdc loai vi sinh vat khic c6 kha nang sinh tdng hop axit
-glutamic nhw:  Ercherichia coli, Bacillus megeterium, Sarsina lutes, Streptonmiyces sp;
Aspergillus oryzae, Pennicillium chrsegenum va Rhodotorula ghutinil {dugc moé ta theo
Kinoshita va cong sy nam 1938), 6 ching vi khuan Streptomyces (S. semilatus, S.aureofasciens,
S.griscﬁs, S. olivaceul va S. rimetus), theo Brien (1958), 3 ching Cephalosporium theo
Kitem(1957).

Cic ching Bacillus circulans va Bacillus lentus, theo Tanaka (1960), ¢6 thé phat trién
cho hiéu suét axit glutamic cao trong moi trudng khong cdn biotin va tao ra 10-15 g/l axit
glutamic trong moi trudng. Nam 1971, Nand va céng su di tich duge mot s6 ching tir dat, nudc
thii, rau qua, thit, cd c6 kha ning tao ra mot lugng lén axit glutamic, alanin va prolin thudc loai

Bacillus, Rhodotorula va Streptomyces.

NG6i chung, cdc chimg vi sinh vat ¢ kha nang phat trién va tich luy lugng axit glutamic
trong moi trudng 1én men tir 20 + 40 g/l thi ¢6 thé dua vao san xuat cong nghiép duge.
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Bdng 24. Hi¢u suat ting hop axit amin glutamic cha mot so loai vi sinh vat

Hiéu suat Ham lugng
Vi sinh vat chuyénhod | A. glutamic Tai liéu cong bo
(%) (mg/ml)
Cephalosporium 1,5 T{}éjs?pat. 2,481,522
A. sreminomen 3.5
Penecillivun Julthinellum 9.6 Nhat Ban chuyén san
' 347/1961

A. stinomyces A 37 = 40 Cong hoc tap chi TV/

100b

38,288/60
Micrococus glutamicus 30 33 Nhiét Ban chuyén san 8,698

. 6, 499/60

Micrococus lysodrikry-Cub 32
Micrococus va vians 28 16,8 Hiép hoi chi 15,731/77
Bac.megatheriemvar-N1066 | 30 - Nhat Ban chuyén san 10/69
Bac. Corolens - 20,5 2,8977/60
Bac. gigan fens 301,4 - -nt- 12,643 / 60
Micro bact Salicinoim 40 - Nhat Ban Néng hoa 34/8630
Brevibact aminogencs 43 - Cong hoc tap chi 37,261/89
Brevibact- divaricatum 45 45 + 60 Bdo canh 24,1/69
Brevibact- divaricatum 231,3 26,2 Nopat -2, 978, 384
NRRILB
Prebret: lastopetamen 49,7 453 Brutihpat - CN 55/61
Erevibacerium - N-1942 35+ 38 Cong hoc tap chi 37

295/59
Brevibactertimen saccaroly 80,9 26,946/63
- ticum N 1288 Nhat Ban chuyép san
Brevibacterium rotmin 55-60 52.8 Nhét Ban chuyén san
N —425-40 25-88 10 + 80 - 6,889/63
Brevibacterium favum 40 Tai liéu trao déi

Xi nghiép Mi chinh Thuong
Hai, Tham Duong (ép 1966)
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Trong thét gian hién nay, ngudi ta con nghién ciu phat hién ra hang loat cac chiing gay
dot bién ¢6 kha nang tao ra mot luong axit glutamic cao €t cdc co chat khic nhau, chi yéu tir n-

parafin va axetic.

Naka va cong sir (1972) thu dugc chung dot bién Corynebacterium alkanolyticum 314,
né can thi€t glyxerin cho qud trinh phat trién tao ra 40mg/ml axit glutamic tir n-parafin va 0,01%
glyxerin trong moi trudng. Chiing nay nam 1972 duge Kikuchi va cong su nghién c(u trong didu
kién ban sdn xuat di dat duge 74g/1 axit glutamic trong moi truding ¢6 néng do biotin cao va axit

oleic.

Kanzani va cong su (1967) gay dot bién bang tia t&r ngoai duge chling Brevibacterium
thoigenitalls D-248 trén moi rudng axit oleic nong do 100ug/] biotin.

Ngudi ta ti€p tyc nghién ciu nhimg ching dot bién khdc nhau va chia ra 1am ba nhdm
chinh la:

- Nhém cdc ching bén viing déi vdi cdc chat khdng sinh.

- Nhom cde ching bén vimg d6i véi ndng do ciia sin pham cusi (& day 1a ndéng do axit
glutamic).

- Nhém céc ching bén viing dsi vdi fage.

Hirose va cong su (1967) da tao ra ching dot bién Brevibacterium lastofiimentum bén

vilmg véi moi trudng c6 néng do Streptomyces 100 pg/ml.

Nam 1971, Kobsyaski vd cong su tac ra duge chung Corynebacterium

hydrocarboclastus Rhodotorula-7 ¢6 kha nang tao ra axit glutamic cao & noéng do penicilin cao.

Ngodi ra mot s6 ching Micrococcus glutamicus ATCC—13032 (ky hi¢u hi¢n nay 1
Corynebacterium glutamicum) khi nudi cdy trén moi trudng ruou etylic. Chung niy ¢6 kha nang
phdt trién trén mai trudng ¢6 nong do axit glutamic cao. Ngoai ra chang Corynebacterium
gluramicion 490 theo phdt minh cta Lién X6 (cil) SU 328164 ¢6 the phdt trién trén moi trudng
6 ndng do biotin cao. Ngodi ra con ¢6 mot s& chung dong Microbacterium ammonisphilum v

thiogenitslis cling ¢6 tinh chat nhur trén.

Cugi cling la cdc nhém vi khuan bén vimg pha. Nghien ctiu cdc qud trinh lén men trong
cac moi truong nhay cam véi pha con it nhumg chi y€u nghién ctru nhimg chiing bén vimg doi
vGi mot loai hay mot s6 loai pha.

Hién nay, cdc nha mdy mi chinh lén men cila Vigt Nam st dung chi yéu cdc ching vi

khuin tr mét ngudn goc xa nhau nhung néi chung ching thuoc cling mor giéng
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Corynebacterium va ky hicu thong dung 1a 1, 2 hay A va B. Ngoai ra con sir dung thong dung
chung Micrococcus gluramicus.

Sau khi tim ra mot s6 ching vi sinh vt ¢6 kha nang sinh téng hop axit glutamic cao, ta
phai nghién ciu cic diéu kién cin thiét dé nuoj cdy ching dé dé cho hiéu suit thu héi axit
glutamic cao nhat.

IV.4. Nghién citu sinh Iy céc chiing hoat ding
Thanh phian moi rudng va diéy kién k¥ thuat khi nuéi cay c6 anh huong 16n dén qua

trinh tich luy axit glutamic. ¢ day, ta ti€n hanh nghién cifu cic ching Micrococens,

Corynebucteriwum, Brevibucterium trén moi truong cha yéu sau day:

Glucoza 10% MgSO, 0,02
K,HPO, 0,03 NaCl 0,01
KH,PO, 0,02 © o cacy, 0,01

Qua trinh nués cdy tién hanh trong binh the tich 250mi (25mi chat dai tong), trén mdy
lac 200 vg/ph, nhiét do 28°C trong 10 ngay dém. Moi rudng dinh dudng dugc phin tich qua 3,
6, 10 ngay nuoi cdy véi cic ngudn chit khac nhau. Thinh phan aminoaxit xdc dinh bang phuong
phip sic ky trén gidy trén dung mei hé: H. butanol : axit axetic : nuoc =4 : 1 - 5, 55 lugng axit

amin tinh theo d6 thi tiéu chudn cdc aminoaxit tinh khiél.
VA1 Nguon cacbon

Noéng do nguén C 13 10% so thé tich, Qua bang 25 ta thiy nguén C t6t nhat: glucoza dén
glyxerin, manit dat cuc dai sau 6 ngay nuoi cdy. Thuc € thudmg sir dung dich thuy phan tinh bot
(bang KOH, enzim...) cho dich dudng glucoza img dyng sin xuat.

Ngoai st dung 1 nguén C ra, ngudi ta con 6 the sir dung mét lic 2 nguén C gém nhimg

nguén cho hiéu suat lén men cao (bing 26).

Chon dugc 3 nguén chinh: glucoza, manit, glyxerin, ti€n hanh xem trong qué trinh lén

men. Ung véi ndng do bao nhiéu thich hgp nhat cho qud trinh tich [u§ axit glutamic (bang 27),

Qua qua trinh nghién ci trén ta thiy: Vi ca 3 chat, néng do C thich hgp nhat 13 10%.
V6i ham lugng 16n hon, khong nhifng hao t6n Iugng hop chat C ma con lam hiéu suat lén men
giam di nhiéu. Nguon C sir dung chi y€u hién nay: glucoza, dich thuy phan tinh bot voi ndng do
khoang 10%. Cic nguén dudng thich hgp cho sin xudt axit glutamic 1a glucoza, sacaroza,
fructoza, maltoza, riboza va xitoza, cic dich thuy phan clia cdc polysacarit khdc nhau hoic ri

duéng mia, ri dudng ci cai.
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Bdng 25. Sy tao thanh axit L -glutamic phu thuge ngudn C khac nhau (mg/ml)

Thoi gian nudi cdy (gio)

Nguén cacbon

72 144 240
Glucoza 32 38 2,7
Frutoza L5 1,7 1,3
Sacaroza 1.4 1,6 1.0
Lactoza 2.3 2,6 1,4
Galactoza 0,3 1.4 1,2
Arabinoza 0,3 0,4
Maltoza 1,4 12 1,0
Mannit 2.7 6.3 0,2
Glyxerin 6,0 7,0 11,0
Tinh bot hoa tan 0,0 0,8 0,7
Dunxit 0,0 0,0 0,0
Inozit 0.0 0,0 0,0
Sacbit 0,0 6,0 0,0
Rafinoza 0,0 0,0 0,0

Bdng 26. Tao thanh axit glutamic trén mét moi trudmg chia 2 nguén cacbon myg/mi

Thoi gian nudi cdy (gid)

Ngudn cacbon Néng do (%)
72 144 240
Glucoza va glyxerin S5vas 0,5 34 52
Mannit va glyxerin S5vas 3,1 4.8 7
Mannit va glucoza 5,5 2.2 30 2,7




Bdng 27

Néng do nguén C (%) Thai gian nuf_)i cay (giv)
72 144
Glucoza: 8 3 3
10 3,2 3.8
....... > 3 .
T L1 14
20 L5
Manit 5 " L5 51
8 2.0 s3
10 2.7 6.3
12 5o R
15 0,9 5.9 '
20 0,1 1,'2
Glyxerin Thot gian nuoi cay (gid)
(%) 72 144 240
! 2,4 38 3,1
3 5,1 5.6 74
3 5.0 6.8 9.3
8 3,2 6.8 9,7
10 6,0 70 T
12 6.0 6,9 7,0
15 41 51 -
18 4.1 5,3 5.1 )
20 10 15

IV.4.2. Nguon nitrogen

C6 nhi€u hop chat N vo co tmg dung vao sdn xudt nhung ciling c6 nhimg loai cho hiéu

sudt lén men cao nhat. Nghién ciu cic hop chét N v6i hiéu sut lén men cho thdy & bang 27.
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Qua nghién ciu ta thay: nguon N ¢6 anh huong 16n dén qua trinh 1én men. Trong san
xuat img dung ngudn N nhiéu nhat [a ure (cao hon ci) ngodt ra con ding axetat amon, oxalat
amon, NH,Cl, (NH,),PO,.

Bdng 28, Tao thanh L - axit glutamic phu thuie nguon N (mg/ml)

Nguén nito Then gian nuoi.ca'y (git)
72 144 240
NH,OH 1,0 1,2 1.8

..... ( ..NHJEHPQ 08 _ . .
...... ( NH“}‘p(L . . Lo

..... ( NH‘),CO‘ s )

Citrat amoni 43

..... A .i.;ztai drioni 4,2

...... T dc[rdtdmomg—;

..... 5 xald[amom . 60

S o6

NH;.NO] ...............

Ngoai img dung mot nguén N, ¢6 thé tng dung 2 nguon N dé nang cao hiéu sut sir dung

cdc ngudn khdc nhau cho hi¢u suit lén men cao qua nghién ciiu ta thdy:

Bdng 29. Sur tao thanh axit L-glutamic trén moi truomg chia 2 nguon N (mg/ml)

. Thoi gian nuoi cay (h)
Nguon N 1/1
72 144 240
Ure axetat amonium 4.8 53 4,1
Ure citrat amonium 3.8 3.3 4.7
Ure (NH,),PO, 1,5 4,1 3.8
Ure NH,CI 2,1 35 3,7

Nguon N ing dung chi yéu Ia ure. Vay yéu cdu nong do ure cho vao thich hop bio dam

hiéu suat lén men cao nhat ¢ bang 30.

Néng d6 ure thich hop cho qud trinh len men 13 1 = 3%,
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Bdng 30

Néng do ure Thai gian nuodi cay tao axit glutamic {(mg/ml)
(%) 72 gid 144 giv 240 gio
0,5 1,0 1,6 24
0.8 3,7 3.5 77
1,0 6,0 " 7,0 1 l 0
1,3 5.9 - -
1.5 6,9 8.2 12,8
1.8 6.0 9,6 13,0
2,0 6,2 9,8 13,6
25 6,8 , 14 14,0
28 ' 73 14,5
3,0 6,0 7,3" 14,1
3.2 6.8
1.5 4,7 7.8 6,5
3,8 - 7,0 3,1

IV.4.3. Cdc chdt sinh trucng

Dac biét chu ¥ biotin (sinh t6 H) ¢6 ¥ nghia rat 16n trong viéc tao thanh axit glutamic,
Lugng biotin nhiéu qui s& tao ra mot lugng 16n vi sinh vat chir khong 6 tic dung lam tich luy
nhiéu axit glutamic. Bang 30 nghién citu anh hudng cia néng do biotin dén qud trinh tao axit
glumic,

Nghién ciu trong diéu kién nuoi cdy Brevibacterium SPy7 trén moi trudng nguén ure
(2%} glyxerin (10%) cho biotin véi lugng khdc nhau, nuoi trén mdy lic (220 vg/ph), hi€u khi va
cdc lugng dung dich: (10; 15; 50ml). Lén men 10 ngay, xdc dinh qua cdc thoi diém trén ¢6 anh
hirdmg biotin dén qua trinh tong hop axit 1- glutamic & bang 30.

Qua trén ta thiy dugc biotin cho vao thich hop 12 2 + 5 pg/l sau 10 ngiy dem nudi cay
tao ra lugng axit glutamic cyc dai (20,5 mg/ml). Biéu dién trén dé thi sy phu thude dé.
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axil glutamic mg/ml
2
T
I

(1) Axit glutamic.
(2) Téng lugng vi sinh vat .

(3) Kiém tra vi sinh vat .

B4 thi bidu dién sy phuthuode axit glutamic

vao ndng 49 biotin trong méi truemg

=)
-
k£
| a0 !
| -3
| E
b-
i
i " n . 0
. {1}
i
| _(J}
T S R
S N

C6 thé thay biotin tinh khiét bing cao ngo, ri dudng mia (rhiéu biotin).
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Bdng 31
Biotin Aminoaxit tao thanh trong dung dich lén men (mg/ml)
Axit L- glutamic Téng huong vi
(ug/l) o o s e a .
3ngaydém | 6ngaydém | 10 ngay dém sinh vat (g/l)
(1) (2) 3 ) (5)
Kiém tra khong c6 biotin 6.2 938 13,6 1,504
1 6,5 11,6 13,8 1,568
2 10,8 15,3 20,3 2,680
3 12,0 17,5 20,4 6,004
4 11,5 17.6 20,5 6,440
5 10,1 17,4 20,3 6,520
__________ 6 6,6 132 172 6,080
7 64 13,0 14,6 6,456
8 6,4 10,0 10,1 6,560
9 6,2 8,3 94 6,864
10 4,0 7.0 7.9 6,830
15 4,0 5,6 6,6 7,000
20 32 3.4 4.2 7,240




Bang 31 (tiép theo)

(1) 2) 3) NG | 0.
- 3.0 34 35 7,240
30 28 30 | - 35 s
w 0.7 1.0 30 1 7.68 .......
45 33 g
i 22 7,888

1V.4.4. Cdc mudi khodng

Thutmg hay sir dung va thich hgp cdc musi K, photphat, MgS0O,, MnSQ,, FeSQ,, ... rat
can thi€t, tuy ham lugng it va tuy cdc loai méi trudng khdc nhau ma img dung cac mudi khodng
cho thich hop qua trinh lén men (tuy moi trudng) bing 30 chi rd.

IV.4.5. Nhiét dé nudi cdy:
C6 thé nuoi cdy & nhiét do trong khoang 20 + 40°C thich hop nhit 28 + 30°C.
IV.4.6. pH moi truong |
pH d6ng vai trb quan trong trong qué trinh 1én men thich hop higu ing pH trung tinh hoic kiém

y&u - pH = 7 + 8,2. D& bao didm pH trong sudt qud trinh lén men it thay déi duy tri pH thich hop,
thyc hi¢n bang cdch b6 sung ngudn ure vao 1am nhiéu lan.

Nghién ciu trang thdi tich luy axit glutamic & thing lén men 5000 1 ta vé duge do thi
‘biéu dién anh hudng cdc chat khoing vi néng do thich hop cho qud trinh tich luy axit glutamic.
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3 day nong d6 K,HPO, trong moi trudng ¢6 dnh hiomg ddng k€ dén qua trinh san xudt
axit glutamic. Lugng nay thich hgp trong méi trudmg 13 0,2%.

Nong d¢ ion K* thich hgp cho qué trinh tao axit glutamic 1a 0,01% K* va cho qud trinh
161 trong khoang 1a 0,02 + 0,1%.

Bdng 32. Nong do cac mudi vo cu thich hop cho qua trinh san xust axit glutamic
(theo bang phit minh ctia Nhat Ban s¢ 35-15848)

Cic mudi Nong do (%)
KH,PO, 0,05+02
K,HPO, 005+02
MgSO, 7H,0 0025+ 0,1
FeSO,.7H,0 . 00005+ 0,1
MnSO,.7H,0 0,0005 + 0,005
K,S0, 00103
FeCl,.6H,0 0,000 + 0,001
CaCoO, 0.5+40

Trong san xuat axit glutamic ngudi ta hay dua vio nhilng nguyén t6 vo cd nhur trén va
céc dang nhu S & dang SO,”, K*, Mn*?, PO,*, Mn*, Fe*? va tic dung chi yéu cla né nhur:

- Liu huynh 1a nguyén t6 cin thié€t d€ tong hop nén cdc axitamin chita S dé dng hop nén
photit cua nguyén sinh chit. Ngoai ra né cdn tdng hop nén KoA Ia loai cofecmen hoat hoa axit
axetic.

- Photpho: La nguyén 16 quan trong tham gia vio tdng hop ATP, 13 chat tham gia vio
qud trinh phén giai dudng theo c4c chu trinh Embden Mayerhof hay hexo monophotphat.

- Va cdc men cofecmen thiaminpiro photphat, cofecmen A va nhiéu men khac. N6 tham
gia vao thanh phan cia ADN, ARN, nucleoprotit. Néng do P thich hopla 0,1 +0,18%.

- Magie: La nguén tham gia vio h¢ hoat hod nhiéu men ctia so d6 Embden Mayerhof va
chu trinh Krebs. Ngudi ta khong thdy truong hop ndo Mg® 1a chdt kim ham. Ham lugng
MgSO,.7H;O thich hop cho qué trinh sinh téng hop dao dong trong khoang 0,045 + 0,075%.
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- St ¢6 anh hudng dén qué trinh 1én men la Fe’", né ¢4 téc dung hoat hod nhidu men cia
chu trinh Krebs. Thi€u Fe s& 1am giam hoat tinh clia men ciconitaza v izocitrat dehydrogenaza,
diéu d6 dan dén giam si tich tu axit glutamic, néng do 161 thich 1a 0,25% (2 v/l).

- Mangan: Thuomg Mn™ lam xuc tic cho phin img men photphatglicerokinaza, thi¢u
p g p

Mn** men decacboxylaza ciia axit oxalosuccinic s& bi kym hidm, néng do 161 thich 1a 0,25%.

- Ké&m: & dang ion hod tri 2 néi chung nhiéu tai liéu nghién ciu va thue nghiém cho thdy
Zn® tham gia vao thanh phdn ciia men glutamat dehydrogenaza. Thidu Zn®* c& thé han ché su
chuyén hod axit pyruvic thinh axit limonic vi ca si chuyén hod axit limonic qua a- ceto glutaric

dé tao thanh axit glutmic.
1V.4.7. Anh hung ciia penicilin va cdc chdt tuong tu

Penicillin déng vai ro quan trong trong qua trinh sin xudt axit glutamic. Sau mot 86 giey
nuoi cdy hay lén men, ngudi ta thém mot lugng nhd penicilin vio moi trudng nudi cdy gidu
biotin 1am thé nao hugng penicilin trong moi trudng nuoi cay khoang mot s6 don vi trén 1 lit.
Thém lugng penicilin muc dich chinh dé diéu chinh sy phat trién clia vi khudn tao sinh khoi va
dat d&n mot mic nhat dinh trong moi trudmg lén men dé tao ra axit glutamic.

Nhimg k&t qua thu duge theo mot s6 phdt minh v clia mot s& tdc gia khdc nhau thu
dugre & bang 33.

Ngoai penicillin ra, ngudi ta con nghién citu sir dung céc chat khdng sinh khdc nifa nhu:
cephlosporin C, oxamycin, novobiocin, tetracylin, bacitracin, cloramfenicol, sireptomycin va

dextromycin.

Badng 33. Su thay ddi ty I¢ axit glutamic dugc tao thanh va axit glutamic trong t€ bao khi khong sir
- dung penicillin va khi c6 sir dyng penicillin. (Theo biing phat minh clia My sé 30-80279)

Khoéng ding penicillin

. Luong axit | .| T¥1¢ axit glutamic
T“‘?l. gfm L:,ang : glutamic bén Lugng ax{u tao thanh so vdi axit
nuoi cdy chét kho pH (& ba glutamic tao -

(gid) (meg) trong (&€ bao ra (ug/me) glutamic I::én trong

(ng/mg) 1€ bao

(D (2) (3) (4) (5) (6)

8 0,44 8,1 17,2 40 53
10 1,32 8,1 214 58 2,06
12 1,77 8,1 234 69 1,66
i4 7,79 7,6 _ 259 91 0,44
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Bang 33 (ti€p theo)

(1) (2) (3) (4) (3) (6

16 10,3 67 29.6 129 039 |

18 9,82 5.7 272 237 0,89

20 592 | 53 8,5 194 3,86

22 10,9 52 125 | 333 2,46

Thém penicillin sau 12 gid 1én men _

8 0,75 8.35 20,0 35 1,67

10 222 8,25 300 35 0,52

2 3,68 | 815 34,0 73 0,58

14 296 78 | 62 641 36,00

16 254 8,00 '2.7 1580 220,00
T 281 74 38 3110 280,00

20 2,17 7,65 6,2 3680 280,00

2 222 7,5 6,1 4790 340,00

24 262 6,0 10,0 6970 270,00

1V 4.8. Lugng oxy hod tan

Néu lugng oxy hoa tan qud 16n Jam giam qud trinh phét trién tao thanh sinh kh6i ciia vi
khuan, gidm yéu cdu sir dung dudng va ket qué lam gidm qua trinh tao axit glutamic. Yéu cdu
lugng oxy va cac gid trj clia né dudi miic tiéw chudn ctia qua trinh ho hap va phu thuoc cic pha
phét trién. Thém oxy chil yéu & pha phat trién manh ciia vi khudn va tao diéu kién cho su tao

thanh axit glutamic & mic cao nhat ma khong ¢6 tic dung (ic che,

Luong oxy hoa tan trong moi trudng lai rat nho, bén canh d6 € bio lai sir dung lam cho
néng do oxy hoa tan giam lién tuc, né chi duge bl lai khi thong khi lién tuc, thi€u oxy thi qud
trinh trao ddi chdt bi phd va. Qud trinh nuoi cay hi€u khi duoc thuc hién dudi cdc hinh thikc :

- N€u 1a moi trudmg dic & cac 6ng nghiém hoac hop petri thi khong khi duge khuéch tin
qua mit bong hoac qua khe hd clia hop va ndp cilia né.

- Nuoi cdly trén cdc may lic hoac thiét bi c6 suc khi va khudy tron: vira bio dim cung
cdp oxy cho qud trinh nuéi cdy vi khudn va tao axit glutamic vira Iam cho san pham trao déi chat
nhanh chéng tich khoi bé mit 1€ bao. Ngoai ra khusy con c6 tic dung lam cho khong khi phun
vao mdi trudng 1ao thanh nhing bot nhé do d6 1am ting bé mat tiép xic giita khong khi va moi

86



trudng titc 12 lam tang téc do hoa tan clia oxy vao moi uuong. Theo F.C. Webb: néu tdc do khuay
300 vg/ph sé& tao bot khi nho ¢6 dudng kinh lmm va trong lem® moi trudng ¢6 350 bot Khi,
ching chiém dién tich 12cm’ . Ngoai ra, nhimg chdt hoa tan trong nudc con lam giam noéng do
oxy hoa tan. Néu trong nudc c¢é 3,4% chat tan thi lugng oxy hoa tan chi bing 80% so v6i do tan:
trong nudc 3 ciing nhiét do. D¢ hoa tan clia oxy con phy thudc vao nhigt do. Trong gi6i han
nhiét d6 tir 5 + 30°C c6 thé xdc dinh néng do oxy hoa tan vao moi trudmg theo hé thirc gin ding:
Co, : biéu thi phin oxy hoa tan trong mét phan moi trudng;
T : nhiét d6 moi trudmg (°C).
- D6 hoa tan cia oxy khong khi vao moéi trudmg con phy thuge vao dp sudt riéng phén
- cia khong khi & thé khi va tang khi 4p sudt ting. Trong qud trinh 1én men luon giir & 4p sudt 2
atm, vi theo Henry 4p suit khong khi tang gap doi c6 nghia 1a ndng do oxy hoa tan vio moi
trudmg ciing tang gép doi so vdi néng do oxy hoa tan § p = | atm.
475
Co, = 7o
: 335T
Ngoai cdc diéu kién trén thi trang thdi t& bao hay bé mat t& bao cd inh hudng dén qua
trinh hap thu oxy. Khi t€ bao bi vén cuc lai, bé mat tu do cla chiing bi giam di do d6 muc do
oxy hap thu cling bi giam di.

Dé xdc dinh t6¢ do oxy hoa tan trong méi trudng 1én men, phuong phdp don gian nhat 1a
. phuong phap sunfit. Phuong phdp nhu sau: Rira sach thiét bi cho vao d6 mot thé tich xdc dinh
Na,SO, ¢é ndng do biét trude. Khi c6 mat v&t mudi déng hay coban thi sunfit bi oxy hod tic thoi
dén sunfat. Néu thay khi vio moi trudng theo mot ty 1¢ xdc dinh, cif sau gid 1y mau ra, xdc dinh
lugng sunfit con lai bing chudn véi dung dich iot. Tir lugng sunfit bi mat ta suy ra lugng oxy hod
tan trong nuéc. Qua thyc nghiém ngudi ta xdc dinh duge t6c dg oxy hoa tan theo cong thiic :
M=K.S. (CH-C,)
&day : M - lugng oxy hoa tan (mol/gid) ; K - hé 56 chuyén khéi (molfcm®);
~ S - di¢n tich bé mat phan chia (cm?);
CH - néng do oxy & bé mit phan chia né chinh bing oxy & trang thai bao hod doi vdi he
khong khi - nuée & nhiét do da cho: phan s6 mol;
C,, - ndng do oxy & trong dung dich sunfit do t6c d¢ phin tmg giifa oxy va sunfit rat 16n
nén ta c6 thé coi nong d6 oxy trong dung dich sunfit bing khong.
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- Khi khudy manbh thi tri 56: K, = 400.
- Théng khi khong khuay thi K, = 70.

Bang phuong phdp nay ta cé thé x4c dinh duge t6c do oxy hod tan & moi ty 1é thong khi.
Lugng oxy duge cung cap vao méi trudng 1én men 1a dua khé)ng khi vao moi trudmg. Khong khi
théi vio duge bao dam vé tring tuyét d6i, cho qua chat liéu loc 1a bong thuy tinh. Yéu ciu thong
khi sut qua trinh 1én men khdc nhau. G mot s6 nha may lugng gié cdp cho Im’ dich lén men
phu thude vao thoi gian theo phuong trinh:

a
y = -
X

O mot s6 nha mdy viéc thong khi chia lam hai giai doan: tir O + 6 git ddu, luong khong
khi cadp cho tm” dich 1én men phu thuoc vao thdi gian theo phuong trinh y = a.x” phil hap véi
giai doan phit trién logarit clia sinh khéi, tir 5 + 6 giy tr& di 1a phuong trinh:

o

y:

Thong thudng & giai doan cao nhit ¢6 thé cung cdp 30m* khong khi/lm* méi trudng

trong 1 gi¥ 1én men.
IV.4.9. Anh huéng ciia diu phi bot

Do khudy tron, suc khi va len men thai CO, ra nén tao bot khd nhiéu, chiing lam giam
trao d6i chat trong qud trinh lén men va 1am giim hiéu suélt sir dung thiét bi. Do dé, phd bot cé
tdc dung tot cho qud trinh 1én men. Song ¢6 nhiéu ddu qud ciing gay nén nhimg dnh hudng cé
~ hai, ddu bdm vao bé mat t& bao do d6 ngan can qud trinh trao ddi chat. D& pha bot kip thai va
ding hic ta dya vao cdc kinh nghiém:

- Khi bot x6p, to dé v khi va cham vao cdi gat bot thi chua cén cho.

- Bot nho, min va dai thi cdn cho ddu vao phd bot, lugng ddu cho vao vira di dé bot tan,
théng thudng véi thiét bi Ién men 50m* thi cho vao chimg 3 lit.

- Céc loai ddu phd bot c6 thé dung la: dau lac tinh ché, ddu dau, ddu triu, axit oleic, ddu
oliu,...

D€ tranh cho moi trudmg lén men khoi bi nhiém tring do dau mang vao, ddu trudc khi

cho vao pha bot phai duoc thanh tring va lam ngum thudng thanh trung ddu nhiét do 120 +
140°C trong 120 phiit.
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Hink 3.3. Sor dé khdi qudt diy chuyén san xudt:

I: ong gidng; 12: trung hoa tdy mau;
2: nhan gidng nhé (balion - binh 1am gide); 13: 1y tam, toc;
- 3: nhén gidng {dn (thing 1 lit, 2 li1, ... ); 14: co dac chan khéng (tinh ché);
4: thilng lén men san Xuat; 15: két tinh mi chinh;
3: [y 1am tach can ba; ' 16: ly tam;
6: trao déi ion (tdch ion glutamat); 17: sdy kho (dang bot - nghién, tinh ché - bao géi);
7. nha (nha glutamat v tac thanh glutamatnatri); 18: pha ché moi trudng,
8: co chan khong (ndng do 55 - 60%);
9: axit hod ket tinh (pH két tinh axit glutamic

tinh khiét - pH =29 - 3,2);
10: Iy 1am ;
11: trung hoa kher sat;
Néi chung khi thuc hién cdc khau ddu dé 1én men san xuit ra mét lugng 16n axit
glutamic va tién hanh tich tinh thé axit glutamic ra. Két tinh mi chinh c¢6 thé dp dung céc
phuong phdp khic nhau k€ tiép (nhu phan mi chinh hod gidi) chi khdc chil yéu co ché tao ra axit

glutamic va qua trinh ché€ bién tir nguyén liéu ban diu ma cé.

Trong san xudt ¢6 thé sau 1én men dé tan dung hét nguén dam do sinh vat tao ra, cé thé

thuy phan nguén dam dé, cho ty 1& axit glutamic tuong déi cao.
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Céc qud trinh gidng nhau clia hai phuong phép cé thé cu thé sau:

V.QUY TRINH SAN XUAT AXIT GLUTAMIC TAI HAI NHA MAY THAM DUONG-
THUQNG HAI TRUNG QUOC

V.1. Giéng vi khudn va cach giir giong

Sir dung gidng Brevibacterium flavus N-617 ty phan lap 13y, giit trong moi trudng thach
nghi¢ng c6 thanh phan (%): pepton: 1; cao thit:1; NaCl: 0,5; thach: 2,0; pH= 7,2

6ng bio quan trong th lanh, 2 thdng cdy lai mot 14n, 6 thang phan lip va tuyén chon lai

nd1 ¢d higu luc cao.
V.2. Nhan giong cap 1

Thanh phian moéi trudmg (%):
Duong (Dich thuy phan tinh bot): 2 Ure: 0,5

K,HPO,: 0,3 Dich thuy phan dau tuong: 1
Cao ngo: 0,5 Dich thai dam: |
pH =72

bi€u kién nhin giong: Binh tam gidc V=1 lit dung 250mi moi trudng. Nuoi trén mdy
lac, t* = 30 + 35°C trong théi gian: 16 <18 h.

¥.3. Nhan giong cap 2
- Méi trudmg: giong nhan gidng cap 1.

- Diéu Kién nhan gidng: Dung ndi én men V = 50/, dyng 35 7 m6i truong dugc thanh
tring & 120"/ 20 phuit. Thanh triing thi€t bi & 130% 30 phiit. Luong gidng c4y 2%, nhiét do nuot
cdy 31 + 32°C. Thong khi 1/0.5 (1 phiit dua 0,57 khong khi vao trong 1 / moi truong). Khuiy
tron déu 340vg/ ph. Théi gian nhan gidng: 8 + 9 h.

V.4. Nhan giéng cap 3
- Mot trudng: giéng nhin gidng cap 1.

- Di¢u kién nuéi cdy: Thing lén men V = 1200 / dung 800 ! moi trudng. Lugng gidng
cdy 2%: Thanh tring moi truomg & 120% 20 phit, thanh tring thiét bi & 130% 30 phut. Thong khi
170, 25, khudy tron: 165vg/ ph. Nhiét 4o nuoi cdy 31 + 32°C trong thai gian 8 + 9 h.
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V.5. Lén men cong nghiép

Bdng 34. Moi truimg lén men cong nghiép

Mai trudig . Thdm Dueng Thuong Hai

Duong (Dich thiy phan tinh bot ngd) 10,0 10,5
Cao ngod ' 0,5 0.6
Dich thuy phan kho dau tuong 0,5 -

Nudc thai den 0.5 0,75
K;HPO, 0.1 0,1
MgSO,. 7TH,0 0,3 0,03
Ure (khir triing riéng) 1.0 0.8

- DBiéu kién nuéi cdy: Thiing lén men 5000 /, dL_rné 3500 / moi trudng. Luong cip gidng 1
+ 2%. Thong khi 1/0,12 + 1/0,2, khuay trén 110 + 180 vg/ph. Nhiét do 1én men 32 + 34°C trong
thoi gian 30 + 34 git. B3 sung ure 6 lin véi t6ng luong 3%.

V.6. Co dac
Dich sau lén men c6 dic néng do tir 4,5'Be dén 20°Be & P = 550 + 600 mmHg.

v.7. KET TINH AXIT GLUTAMIC VA CHE TAO MI CHINH (tiép tuc cdc cong doan
nhu phuong phip hod hoc hodc thuy phan tir sau khi thu duge dich dam thuy phan biing xit
nhu & chuong 3)

Qua trén ta thay sir dung vi sinh vat trong san xudt mi chinh va san xuft cong nghiép néi
chung rat cdn thiét, c6 lgi cho ddi s6ng nhan dan va ¢6 thé ddp dmg nhu cdu ngiy cang ting va
gid thanh ha. Diéu kién nudc ta thuan 1ot cho vi sinh vat phat trién, 46 12 ngudn vi sinh vit phong
pht cho ta chon, phan lap, thudn hod, nuoi cdy ching dé thu duge nhiing chiing ¢6 kha ning sinh
téng hop axit amin cao va ngdy cang phét trién manh mé khdp noi.Cdc nhd méy san xudt mi
chinh & nudc ta va trén thé gidi hién nay déu ding phuong phép sinh t6ng hop hay phuong phap
Jén men la chinh. Chi cdn lai mot sd co sd tan dung ngudn gluten clia bdt mi hay clia dau sau khi
sir dung ngudn tinh bot cla né vao cic muc dich khdc nhau thi ding phuong phap hod hoc hay
thuy phan bing xit d€ thu héi mi chinh va sin xuat nuéc cham tir dich thai cdc axit amin khic
con lai hay diung phuong phdp hod hoc dé sin xudt nude chidm hod gidi hay magi, xi ddu tir
nguyén liéu kho lac hay kho dau tuong sau khi €p dau lac hay ddu dau twong... tuong ty nhu qud
trinh thuy phan & trén. -
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CHUONG 4

NGHIEN CUU HOAN CHINH SAN XUAT MI CHINH THEO
 PHUONG PHAP LEN MEN

I. QUA TRINH LEN MEN L-AG
L.1. Cac vi sinh vat ¢6 kha nang sinh L-AG

L1.1. Cdec vi sinh vat co nguon goc tir nhién

Then chét clia qua trinh lén men L-AG cong nghiép 1a vdn dé gidng vi sinh vat. Sau hon
40 nam lién tuc phan dan, cdc nhd khoa hoc Nhit va phiéu nude khdc di tao ra cho nhan loai
hang loat ching vi sinh vat quan trong ¢6 kha nang sinh lugng 16n axit amin néi chung va cho
axit glutamic néi rieng 1ir nhiéu loai nguyén liéu dé ki€m, ré tién nhu dudng thuy phan tinh bot,
ri dudng, n-parafin, axit hini co va cén. Ung véi méi foai nguyén liéu c6 mot hodc nhiéu gidng
sinh L-AG thich hop v6i hiéu sudt 53 g/ tir con va axit axetic, 82+84 g/ tir n-parafin va
100+108 g/7 tir glucoza va sucaroza. Hién nay cdc giong dung trong sin xudt cé thé dat nang suat
161 120 g/ va kho Lling giong sinh L-AG rat phong phu, tang ca vé chat lugng va so lugng. Cac
nha khoa hoc di dp dung nhiéu phuong phép tir don gian dén phiic tap, tir tuyén lya ging thién
nhién dén dot bién, lai tao, tdi & hop AND, dung hgp (fusion) 1€ bao dé ¢o cdc ching mdi dip
img yéu ciu cta thye & san xuat. Nhin lai qud khit ta cang tran trong viéc Jam cia cic nha Khoa

hoc trong [inh vuc ma kho khan rit to 16n tya nhu "dai cdt lay vang”.

Kihoshita va cdc cong su da thir 175 chiing ndim mdc 468 chiing nim men, 372 chung xa
khuin va 650 ching vi khuin, thay rang chi ¢é 22% trong s& d6 c6 kha nang sinh axit amin. Céc
chiing niy phan bé ca trong 4 nhém sinh vat, it nhat 1a.ndm mée (10%), nhiéu nhat 1 xa khuan
(30%), trung binh 12 vi khudn (20%). Cic axit amin do vi khudn tiét vao moi trudmg la axit
glutamic, aspactic, alanin, glyxin va loxin. Hi¢u suat Ién men L-AG rat thap, chi dat khoang
1+2 g/l Tuy vay cd rat it vi khuin cho hiéu sudt lén men cao trong d6 cd Micorococcus
ghatamicus, sau d6 1a Corviebacterivun glutamicum, cho san luong 30g L-AG trong mot lit moi

trudng gém glucoza vi NH," dudi diéu kién thong gid va duge dua ngay vao san xudt cong
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nghiép. Asai va cong sy cling tim ra chung vi khudn ¢é kha nang sinh nhiéu L-AG tir glucoza va

amoni.

Ogawa, Shinmogi va Yamamoto da thong bao va dang ky nhiéu phat sinh vé cic kha
ning sish L-AG khdc: Brevibucterivm lucofermentian 2256, Corybebacterim lilium NRRL-
B2243, Corybebucterium cullunae NRRL-B2244, Brevibacteriun flavum ATTC 14068.

Qi va Lin-ge cho biét di phan Kp tir nude céng Bic Kinh va Quang Chau duge hai chitng
Corynevacterium sp. ASI299 v corvaebacterium AS1542 ¢6 kha nang tao 35 + 45 gam L-AG
trong mot lit moi trudng glucoza va NH,*. Hai chiing n3y déu cin biotin cho sinh trudng.
Yamada va Scto (1993) phin lap tir hoa qua 4 ching Corynebacterium thermoaminogenes (Al.
12308, AJ. 12310 vit AJ. 12340) ¢in biotin cho sinh trudng, phat trién tdt & 45°C, chét & 60 =
65°C trong véng 10 phit va o lugng 1dn L-AG 6 43°C véi toe do cao: 38 + 40 g/ trong 16 + 19

£18 1én men.

r

Chao, Foster vi 'Tsunoda cho biét Buciflus megateerium va Bacillus pumillus ¢ kha

ning sinh L-AG, nhung vdi lugng nho chua dua vao san xudt duoce,

Oki va cong sur da thir kha nang dong hod ethanol clia 1150 chang vi sinh vat, chon duge

119 ching c¢6 kha nang phat trién trong ethanol va 39 chiing sinh L-AG v&i lugng ddng ké. S6 vi
sinh vit nay thuge Brevibycterunn, Microbacterinm, Micrococcus, Bacillus, Alucaligens va
Arthrobacter. Trong dé duy nhat ¢6 chung brevibacterium sp. B136 la ¢6 gid tri. Chlng nay cdn
biotin va B, cho sinh trudng, ¢6 thé tao ra 53,1 g/ L-AG tir etanol, c¢6 khi nang oxy -hod
n-propanol, polyetylenglycol, axetaldehyt, etylacetat va metylxeton, nhung khong cé kha nang

ddng hod n-parafin.

Kishimoto va cOng sy sir dung ching B.divaricatum NRRL 2311 lén men L-AG tir
etanol theo phuong phip bé sung co chat, nhung hiéu suit 1én men khong vuot qui 26 g/ mac
diu céc tdc gia di ap dung bién phdp ta.ng dot ngdt ndng do con kich thich o L-AG 6 ching
nay. Mot vai ching Brevibacterium doi héi tamin hodc biotin va sinh ra sin pham phu la o-
etythomoserin. Nam 1993, Motoyama va cong su di tim ra giong Mérhy."homoserin glucogenes

lén men L-AG tir metanol.

Tsunoda va Shiio da chon B flavien lam gidng [én men L-AG tir axit axetic, nhung hicu
sudt con thap. Nam 1964, Kimura stc dung M. gluranicus No 560, nhung hiéu sudt 1én men chi
dat duge 2t g7 Chin nam sau dé, nhd cé giong Brevibacteritmn thiogenitalis D248 cai tao tis
B.hiogenitalis no 653 v dua Cu®* dong vai trd quan trong trong viéc thic ddy phin img

photphoryl hod hi¢u khi cua qua trinh ho hap lam tdng kha nang sinh L-AG cua gidng,
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Phan I6n cdc gidng vi sinh vat san sinh L-AG tir axit axetic cdn biotin dé sinh trucng,
nhung thém tiamin hoac cao ngo lam tang déng k€ hiéu suat lén men. Néng do biotin t6i wu cho
tao L-AG ur axetic chi bing 10% lugng cdn thiét khi dung glucoza, »n-parafin va cacbohydro
thom 12 san pham phu clia cong nghiép ch& bién diu mo. Sir dung dé ch€ ta0 L-AG theo phuong
phdp lén men I mot hudng duge nhiéu ngudi ting ho vi lam duge diéu d6 vira ¢6 ¥ nghia kinh t&
vira ¢6 ¥ nghia bao v¢ moi sinh. Yamada va cong sy dd thir kha nang ddng hod »-parafin clia 127
ching vi khudn, 16 chling ndm men vi 24 chiing ndm méc phan lap tir dat va nude quanh giéng
déu, nhi mdy ché bién ddu mo, cong vién dudng phd. 55 trong d6 c6 kha nang phdt trién va sinh
L-AG vai lugng nho. S6 vi sinh vt nay thuoc vé Corybebacterium, Micrococcus, Bacillus va

Arthrobacter va phin 16n chiing doi héi tiamin hodc biotin cho sinh trudng.

Iguchi va cong sy di thém PG vao qud trinh lén men #-parafin va nang cao dugc néng do
L-AG thém mot chadt. Imada va cong s dung ching Corynebacterinm cachboclastus SI10B, va
dat duge higu sudt 5 + 6 g// L-AG nh& ching S10 B, va them penixilin vio thoi diém thich hop
cua qud trinh lén men. Tanaka v cong su st dung ching Corynebacterium sp. KY 4439 lén
men #-parafin va dat 14 g// L-AG.

- Suzuki va cong su diing chinh Arthrobacter parafinneus KY 4303 két hop thém penicilin
- va Cu** ¢6 tdc dung thiic diy viéc tao trehaloza, mot loai dudng Khong cé tinh khir, va
trehalozalipit, d6ng vai trd quan trong trong giai doan dAu clia oxy hod parafin. Penicilin cai tao
¢6 tinh bdn thim cla mang t€ bao tao thuan loi cho L-AG ngi bao thim ra ngoai moi truong.

Yamamoto va cong sy dd thir kha nang hap thu clla 400 chiing vi sinh vat d6i vé6i
benzoat va salicylat. Trong d6 97 ching ¢6 kha nang phat trién va tao L-AG. Cic vi sinh vit nay
déu la Gram duong, khong tao bao i, cdn biotin va thude vé Brevibacterium v Micrococcus.
Trong d6 ching Brevibateium sp. No 6 néi bai hon ca. Chiing nay sinh ra 72 gam L-AG trong
mé)t.-ll't moi trudng chifa benzoat véi higu suit chuyén hod 85% (ly thuyst 120%).

Kawai va cong sy ding Bacillus megatherium sp.6126 va Pseudomonas alcaligenes
ATCC 12815 1én men trong moi trudmg axit DL- pyrolidoncacboxylic khi ¢6 mit glucoza thu
dugc hiéu sudt Ién men L-AG tét, dat hi¢u sust chuyén hod 90% khi dung 2% axit DL-
pyrolidoncacboxylic 0,05% cao ndm men va mu6i khodng . Mot s téc gia tim ra Bacillus
pumilus len men hon hop glucoza, axit fumaric hay axit y - aminobutyric hoac gidng Bacillus
brevis ATCC 8185 1én men axit DL - hydrantoin - 5 - propionic nmg néng do L-AG sinh ra
con rdt thap. Ogbadu va cong su phdt hién ra Bacilus tit protein rau qua Nigeria ¢6 kha nang tao
L-AG. '
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Céc chiing vi sinh vt sinh L-AG quan trong néu & trén (trlr Bucillus), tuy khic nhau vé
tén i, ngudn goc, mau sic vi hinh dang kKhudn lac, kich thudc t& bao va tinh chédt sinh 1y
nhung giong nhau & nhiéu diém. Ching déu 1a cdc vi khudn hinh tron dén que ngan, Gram
duong, khong tao bao tir, khong van dong, sinh catalaza, it khd nang oxy hod L-AG va axit.
a-Xetoglutaric, sinh nhiéu ureaza, L-AG- dehydrogenaza, do1 hoi biotin cho sinh trudng, hiéu
khi, tich lu§ luong 16n L-AG véi hiéu suat chuyén hod cao. Cic vi sinh vat nay thugc vé
Brevibacterium, Corynebacteriim, Micrococcus va Micrebacterium, Yamada va cong sy xéc
nhan ring cdc vi sinh vat ndy déu c6 quan hé gin gfii voi nhau. Trong d6 Micrococcus va

Brevibacteriwm thudng duge chon 1am giéng gbc cho cong viéc dot bi€n tao gidng mdi.
1.1.2. Cdc vi sinh vdt dot bién

Céc phuong phdp gay dot bién bang tia cyc tim, tia phéng xa va hod chat hay téi t6 hop
ADN cdc t& bao da tao ra cdc chiing mdi ¢6 nhiéu dic tinh quy ma cic ching gdc khong ¢ duge
nhu tao L-AG trong médi trudng giau biotin ma khOng)cfin them cdc chat "khing" biotin, tao
L-AG & nhiét d¢ cao va 4p suit cao, chiu dung dugc néng do NaCl cao, hi¢u suat len men L-AG
cao va hiéu suit chuyén hoa co chit thanh L-AG cao, bén vimg vdi cdc khdng sinh hay tac nhan
{tc ch& hé enzim cé hai va kich thich hé enzim c6 lgi cho qua trinh tong hop L-AG.

Kinoshita da tap hop mot s6 két qua cha may tac gia vé van dé tréen. Nam 1967 Kanzaki
va cong sy da thu duge thé dot bién tir Brevibacterium thiogenitalis doi hoi axit oleic cho sinh
trudmg ¢6 thé tao L-AG & trong méi trudng gidu biotin khi han ché viéc cung cdp axit oleic.
Quan hé gilta oleic va tich luy L-AG tuong tu quan hé giita biotin va L-AG O ching goc. Mot s6
tic gia di tao dugc thé dot bién doi hoi adenin tit Corynebacterrivm glutamicum, purin hoac
histidin tit Microbacterium ammoniaphilum sinh nhiéu 1L-AG trong moi trudng giau biotin khi
khéng ché adenin, purin hogc histidin & gid tri t6i wu.

Kikuchi va cong su, Nakao va cong sy tao duge thé dot bién Corynebacterium No 314
doi hoi glyxerin cho sinh truéng va tao nhiéu L-AG. Hiéu suat lén men L-AG tang tir 60 o/l
(chiing goc) len 72 g/ (thé dot bién) trong cling diéu kién .

Qi va cong sy thong bdo tao duge thé dot bién sinh nhiéu L-AG tir AS 1542. Tosaka va
cong su tao ra thé dot bién tir Brevibacterium va Corynebacterivm doi hoi axit axetic cho sinh
trudng, tao lugng 1én L-AG khi méi trudng ding hén hgp sacharit va rugu no hoac axit lam

ngudn cacbon.

Monosem va Takgi tao dugc thé dot bién sinh L-AG trong moi trudng gidu biotin tir
B.lactofermentium 2256. Thé dot bién niy tao L-AG ¢ 40°C vai hiéu suat chuyén hod 55%.
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Katsumata va cong sy tao duge Corynebacteriunt glutamicun KY.9703 bén vimg voi lizozym,

tich luy lugng 16n L-AG trong moi trudng giau biotin.

Fuji va cong su tdi t6 hop ADN ciia cdc vi khuan dang chuy nh enzim dac biét thu dugc
chiing Corynebacrium melassecolu 801 sinh luong 16n L-AG trong moi trudng gidu biotin.
Murakami v cong sy tao duge hai thé dot bién B.lactofermentum AJ 12300 va C. ghitemicium
AJ 2301 c6 thé sinh trudng & néng do NaCl cao ma ching me khong sinh truong duo, ¢6 thé

tao L-AG tir moi trudng gidu hoac ngheo biotin cla hydrat cacbon va axit axetic.

‘Azuma va Kuratsu dot bién céc ching thudce Brevibacterium va Corynebacteritm 1ao
dugc hai thé dot bién B flavum H.7685 va C.ghutamicum H.7684 man cam véi penicilin sinh ra
34 + 50 g/1 L-AG trong moi trudng 10% ri dudng, tinh theo ndng do glucoza, trong khi 2 chiing

me khong tao dugc ti nao.

Kobayashi va cong su tao duoc thé dot biga Corynebacterium hydrocachoclastits
UVPG-RIO nr C. hydrocacboclastus R-7 bén vimg voi penicilin tich luy 84 g/ L-AG tu
x-hexadecan, trong khi nguyén chiing chi tich u§ ¢6 26 g//.

Murakami va cong su tao thé dot bign 1l Brevibacterium va C orynebacterium ben ving
_ véi cdc khing sinh tic ché phan img tao mang t€ bio, sinh trudng ducc trong moi trudng dp sudt
thim thdu cao va tao L-AG binh thudmg. Tomita tao duoc cic thé dot bién tir C.anumoniagenes
c6 dic tinh quy 13 ham lugng L-AG néi bao khong bj anh hudng bai dp suat tham thau cla moi

trudng san xudt.

Ozaki va Nakanishi tao dugc thé dot bién C . gluramicum H-4520 sinh truéng va tao L-
AG binh thudng & ap suit cao va nhiét do 41°C. Hiraga tao dugc thé dot bién bén ving vdi
tubersidin.

Iattori va Kotani tao duge thé dot bién C. glwtamicum COM-53 va B. lactofermmetum
BOM-419 bén vimg v6i tac dung cha cdc Khing sinh tic ché€ hé thong chuyén dich dién wr
(antimyxin A), phong ngira photphoryl hod ADP (gramixidin, valinomyxin) v tao hi¢u sudt
chuyén hod co chat thanh L-AG cao hen ching me tir 6 + 8 %.

Tsuchida va cong su tao duge thé dot bién bén vimg véi prumnixin }Jam tang hiéu suat
chuyén hod dudng thanh L-AG va dat 48+58% déi véi C. gluramicum va 54 + 62% doi voi
B.lactofermentum va thé dot bién bén vimg véi hop chat peptit clia L-AG va axit aspactic lam
tang hiéu sudt 1én men L-AG khi c6 mit céc hop chét nay trong moi rudng.

Furnkawa va cong su tao duge thé dot bién bén vimg v6i prumixin phong ngia qud trinh
photphoryl hod ADP lam ting hiéu sudt 1én men L-AG. Nhiéu cong trinh tai 6 hop mang thong
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.
tin di truyén t6ng hop nhiéu enzim xitric-synthetaza, photphofructo-kinaza va photpho-
enolpyruvic - cacboxylaza. Yoshimura va cong su tao duge gidng c6 kha ning téng hop nhiéu
superoxyt - dismutaza. Viéc tang hoat luc cde enzim vira ndi rit ¢6 Igi cho qud trinh téng hop
L.-AG trong (& bao,

Nhan day xin nhic t6i mot s§ cong trinh khdc cia Yoshimura v cong su; Tosaka va
cong su va Araki va cong su. Cac tdc gia tao duge cic chung Corynebacterium AIl1440 bén
viing vdi tdc nhan vc ché ho hip hoac dc ché photphoryl hod ADP; B. lactofermentum AF11516
vd ATI1518 sinh it izoxytrat-Iyaza va C. glwamicum G-41 sinh it enzim «-xetogutaric-
dehydrogenaza va izoxytrat-lyaza. Viéc giam hoat lyc cic enzim néu trén cé loi nhiéu cho hiéu

sudt lén men va hiéu suat chuyén hod.

Ngoai ra Tsuchida va cic cong su da chi ¥ nhiéu dén Escherichia coli va tién hanh
nhiéu thi nghiém t4i t6 hgp ADN cla ching hoic cba E. coli vi cdc vi sinh vat sinh L-AG khac
tao nén cdc ching méi bén vimg véi p --ﬂuorophenylaianin. amino-etyl-xixtin, 2- tiazolalanin vi

1, 2, 4 - triazolalanin, sinh lugng 16n L-AG trong méi truong.

Tujimoto va cong sur tao duge thé dot bién tir E. coli mang ky hieu AJ12628 va AJ12624
khong <6 hodc ¢6 it enzim a-xetoglutaric - dehydrogenaza, it ¢6 kha nang phan giai L-AG va
sinh dugce 18,5 + 20 g// L-AG uong 16 +17 gits trong khi chling géc chi sinh duge vai gam ma
thoi.

L.2. Cac yéu t6 anh huong dén sy hinh thanh L-AG
1.2.1. Nguén cacbon

Nguén cacbon cung cdp chang nhimg cdc don vi bo khung cacbon clia L-AG ma con
cung cap nang lugng cdn thiét cho qud trinh sinh 16ng hop cla ching. C6 bon dang nguén
cacbon da duge ding dé len men L-AG. D6 1a cacbon hydrat, cacbua hydro, ¢én va axit hitu co.
Trong dé cacbon hydrat duge diing rong rai nhat. Trong phbﬁg thi nghiém ¢6 thé ding glucoza,
fructoza, sacaroza, mantoza, riboza, va xyloza. D6i vdi muc dich cong nghiép ngudi ta thudng
dung dudng glucoza thuy phan tir tinh bét, xenluloza bing axit hay enzim, ri _duémg mia va ri
dudmng ct cai duong. Khi diing giéng thién nhién lén men ri dudng cin thém mot s6 chat "khing"
biotin nhu penicilin, axit béo no C,,-Cy, v6i lidu lugng va thdi gian thich hop. Néu ding giong
dot bién khong bi giéi han bai biotin thi diéu hoa liéu lugng cdc chat sinh truong thit hai dat gia
trt toi uu cho timg gidng tuong ing.

Nong do co chat anh hudng rit 16n dén hi¢u suat sinh éng hgp L-AG cia gisng. Kinato
v cong sur da khao sat k§ vin dé nay. Cic tdc gia chi ra ring trong pham vi tir 10 =+ 21%, nong
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d6 glucoza cang cao, hi¢u sudt lén men L-AG cang thap, ham lugng L-AG ndi bao cang cao,
hoat Iuc cic enzim cin cho oxy hod glucoza va a-xetoglutaric decacboxylaza cang cao. Do1 vdi
cdc cg chat khdc nhu n-parafin, con va axit hitu ¢o 1a nhiing chét iic ch€ vi sinh vat & néng do
cao, ngudi ta cho vao moi trudng ban diu mét luong nho, sau bo sung didn. Nh& vay ngudi ta dat
dugc hiéu suat 1én men cao khi ding etanol, benzoat, va n-parafin.

1.2.2, Nguén nito

Cung cap nito cho qud trinh [én men L-AG 13 it quan trong bdi vi nito can cho viée tdng
hgp protein ¢ bao va chiém tdi 9,5% trong lugng phan tir axit glutamic. Ngudi ta thudng dung
cdc loai mudi chra NH," nhu NH,Cl, (NH,),SO,, NH,H,PO,, (NH,),HPO,, NII[,OH hay khi NH,
hodc ure 1am nguén cung cap nito. DI nhién lugng Kdn ion NH,” ¢6 trong méi trudmg 1a cédn thiét,
nhung lai khong ¢6 loi cho su phit trién cta vi khudn ciing nhu viéc tich luy L-AG. Vi thé ngudi
ta dé néng d6 amoni thdp & giai doan ddu va thém ¢an vé sau. Trong cong nghiép ngudi ta
thudng ding NH, dudi dang nudc, khi hoic ure. Khi dung urc cin quan tam t6i néng do ban dau

vi kha ning chiu dung ure ctia méi giéng mdi khic.
1.2.3. Nguon mudi vo co khdc

Céc ion vo co cdn cho sinh trudmg va tich luy L-AG. Su cé mat cla cdc ion sau day Ia
cén thiét: K*, Mg*, Fe*?, Mn*?, PO, , vd SO,”. Liéu lugng thudng duge dung nhu sau:

KGHPO,: 0,05 + 0,2% FeSO,: 0,0005+0,01%
KH,PO,: 0,05+ 0,2% MnSQ, : 0,0005 + 0,005%
MgS0,: 0,025 + 0,1%

Trong d6 Fe™, K* va dac biet Mn* 13 quan trong dé thu duge lugng 1én L-AG. fon K*
cdn cho tich Ju¥ L-AG nhiéu hon 12 cho sinh trudng. Vi duy 0,02 + 0,1% K,80, cin cho tich luy
L-AG,trong khi déchua dén 0,01% K,50, cdn cho sinh truong.Trong khoang néng d60,02
+0,1% K,S0,, L-AG sinh ra ty 1¢ thuan v6i L-AG nhd B. flavam vi K* thic day su téi hdp thu
L-AG vao t€ bao. Hién trang nay bi gidm b6t néu néng do ion NH," trong moi trudng giam
xuéng. Khi nghién ciu tic dung clia Fe*?, Mn*, FeCl,, axit amin vd mot vai hop chat dén sinh
trudng clia M. glutamicus. Nakayama va cong sy chi ra ring trong moi trudng cd,bdn, tdc dung
ciia Fe*? 1a dic biét khong kim loai ndo c6 thé thay thé vai trd clia né. Mot lugng rat nho Mn*
canh tranh v6i Fe* trong viéc hd trg vi khudn phit trién. Lugng 16n Fe*? vuot qua tdc dung canh
tranh clia Mn*? hé tr¢ tich cuc cho sinh truong ctia cdce vi khuin. Nh& phédn tng tao phic cang
cua v6i vdc chat ¢6 trong moi trudng ma Fe' phit huy duge tic dung. Thém hon hop cdce axit
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amin va clorua sat viao moi trudng cé loi cho vi khudn phat trién. Nhung khi néng do Fe* qu4
cao va mot trudng c¢6 L-AG, glucoza va axit hitu co clia chu trinh tricacboxylic thi L-AG sé bi B.
Slavum 2297 dong hod va tiéu hao ddn. Hién wong tiéu hao L-AG con duge thic ddy nh& ndng
do cao cua biotin va MgSO, Song néu ¢é mat (NH,),SO, vdi néng d6 cao hién legng tiéu hao L-
AG s8 bi iic ché.

Sy c6 mit cla Cu™ rét ¢6 y nghia 16i su 16ng hop L-AG nhd vi sinh vat khi ding n-
parafin va axit axetic lam ngudn cacbon. Cu* ¢6 nhiéu téc dung khdc nhau iy theo loai co chat.
Doi véi axetat, Cu™ ¢6 tic dung déng ké dén hoat luc ho hap va he thdng chuyén dich dien tir &
vi sinh vit sinh L-AG. Sy ¢6 mit cda Cu™ lam tang hoat luc photphoryl hod hi€u khi va do vay
lam tang su dong hod axetat va tang hi¢u sudt 1én men L-AG. D6i véi qua trinh lén men L-AG tir
n-parafin nhd Arthorobacter parafinnens KY4303 thi Cu* déng vai tro khdc. Suzuki va cong su
chi ra ring Cu*® lam tang sinh trudng t& bio, tang tich luy teehaloza, trehalolipit va tang tich luy
L-AG. Trehalolipit Ia mot hop chat hoat dong bé mét phan bé wrén bé mat 1€ bao va ¢6 di lyc cao
doi vdi cac ngudn cacbon lipophile, do d6 lam ting sinh khéi va ting L-AG cla céac vi sinh vat

phét trién trén méi trudng »-parafin.
1.2.4. Nguon cdce chdt diéu hoa sinh trudng

Chat di¢u hoa sinh trudng quan trong bac nhat trong moi trudng lén men L-AG nh& cdc
giong thién nhién 12 biotin. DE ¢6 hiéu sudt lén men L-AG cao, néng do biotin phai nhé hon
nong do t6i tru cdn thiét cho sinh rudng. Néng do biotin 16i wu cho lén men L-AG phan biét 16
1ét cho timg loai gidng, nhung néi chung vao khoang tir 2 dén S ug/ moi ruomg. C4 biét 6
giong cin dén 10 ng/. Biotin ¢6 mot vai trd rit dac biét trong lén men L-AG. Biotin quyét dinh
SU tang trudng t€ bao, quyét dinh cdu tric mang t& bao, cho phép L-AG thim ra ngoai moi

truong hay khong va c6 vai tro quan trong trong cd ché oxy hod co chit tao nén L-AG.

Biotin dugc cung cédp dudi dang hod chat tinh khiét hay nguyén liéu giau biotin nhu cao
ngo, ri dudng cil cii dudng va ri dudmg mia. Ngoai biotin, mot s& ching dodi hdi tiamin (B,
ximin hay hén hop 5 axit amin gém xistin, sistein, histidin, loxin va mdt sO axit amin thom nio
do cho sinh trudng cla ching.
1.2.5. Nguén cdc chdt khdc

AXIt xitric, axit oxalic, tri- ho#c tetra-poliphotphat 13 4 hoa chat & ndng dé 0,05 + 0,1%
ic ch& 100% thé thuc khuan clia Microbacterium ammoniaphilim. Vi viay ngudi ta thudng cho
vao moi trudng len men L-AG mot trong 4 hod cht ké ren dé phong ngira thyc khusin thé. Thuc

¢ san xudt cho th&y cdc hod chit ndy ¢6 thé tie-ché phan 16n thuc khudn thé ctia nhidu loai gidng
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sinh L-AG c6 ngudn géc thién nhién. Oki va cOng su cho biét colramphericol, tetracilin, mot s6
hod chét c6 tac dung tc ch& hoan toan vige hdp thu thue khudn thé. Trong d6 sy ¢6 mat cla ion
Mg* hoac Ca?* 1 can thiét. Tuy vay ngudi ta chua dua vao img dung thyc t& loal hod chat ke

eén.

Adia va cong su khuyén cdc nha san xudt L-AG trong moi trudng giau biotin nen cho
vio moi trudng phu gia, gém mot mach polioxyethylen va it bi clia axil béo bio hoa d€ tang

hiéu suat lén men L-AG.

Géin day Masanaka va cong sy ché tao dugec mot hop chat polyglyxerin dic biét tlr
glyxerin va polyoxyalkylen va dua hop chdt nay vao moéi truong lén men lam cho
Corynebacterim ghianucum tich luy duge mot lugng in L-AG trong mot thdi gian ngin,
khoang 18 gis.

Yoshihara vi comg su phdt hién ra tic dung cha N- mctylglyxin (MG). N.N-
dimetylglyxin (DNG); N,N,N-trimetylglyxin (TMG) va [2-hydroxyetyl]-trimetyl ammoni
(HETMA khi lén men L-AG tir ri dudong mia, tir sacaroza hoidc tir glucoza nhd cde ching
Brevibacterium glavam ATTC 13067 B. divaricatum ATCC 14020, B. Iacrogermémum.:;
Ajl 1360 va B. lactofermeniitm ATCC 13869; khi cho 1% TMG vao méi trudng ri dudng mia cé
thiamin, dich thuy phan protein dau nanh va polyoxytylen sorbitan monpalmital (thém vao thisi
diém thich hop thi B. lactofermenitum ATCC 13869 sau 40 gidy [én men ¢o thé cho 108 g/ L-
AG.

" 1.2.6. Anh huong cia pH

pH 16i wu cho sinh trudng va 120 L-AG clia céc vi khudn sinh L-AG la trung tinh hodc
hoi kiém. Khi ding moi trudng sacarit ngudi 1a phai diéu chinh pH su6t qud trinh 1én men vi moi
trudng luon cé xu hudng tr& nén axit do sy hinh thanh L-AG va cdc axit hiru cg khdc gay nén.
Lién tuc bé xung NH,' dé ihuc hién hai chic nang co ban 1a diéu chinh pH va cung cap NH; cho
viée tong hop phan tr L-AG. C6 thé thay nhém amon bang ure vi phdn 16n ta ¢6 thé dwa NH,
duéi dang khi hoac nuéc vao len men dé diéu chinh pH trong khodng 7 + 8 gid, 161 uu cho sinh
trudng va tao L-AG. '

1.2.7. Anh huong ciia nhiét d6

Da s6 vi khudn sinh L-AG sinh truong va tao L-AG 16t & 30 + 35°C, s6 it 6 35 + 37°C,
cd biét & 41 + 43°C. Khi ti€n hanh qud trinh nuoi dudng chinh & 37°C va nuoéi dudng phu & 30°C
thi hiéu suét chuyén hod 12 15% va kéo theo su chuyén hod cha axit lactic. Nguoi ta biét c6 thé
thay déi nhi¢t do nuodi dudng khi thay ddi moi trudng dinh dudng. Thém xistin vao moi trudng
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c6 thé nuéi B. divaricatum & 37°C & ca giai doan chinh va giai doan phu ma van tao duge higu

suat lén men cgo, trong khi néu khong thém chi ¢é thé nuoi cay duge ¢ 30°C .
1.2.8. Anh hudng ciia hé thong gié va khudy

Thong gié va khudy trong lén men L-AG ¢6 ¥ nghia vo cling quan trong. N6 nham hai
muc dich: Thit nhat duy tri ndng do oxy hod tan & muc wén gid tri t&i han; Thi hai khéng ché
néng do CO, anh huong rat 1én téi sinh trudong va tich luy L-AG cla cdc vi khudn.

Trong nhiing nam 1965 - 1973, Hirose va cong su; Okada va Tsunoda; Ishizaki va cong

st da cong bo nhiéu cong trinh nghién ctru vé linh vuc nay.

Theo Okada va Tsunoda, hé s& hip thu oxy (Kd) t61 wu cho lén men L-AG nhd ching
B.lactofermentum No 2256 & binh lac 1a 7x10° [mol/ml/ph.atm] va nhin chung néu tang hoic

gidm ngoai gid tri t6i wu thi hién suat lén men gidm, dic bigt 13 len men trong binh lc.

Hirose vi cong su ching minh ring khi cung cap di oxy (img véi t6c do chuyén dich
oxy 1, = 10,5 x 107 [mol/ml.ph] qua trinh 1én men dién ra diu dang, tron tru, hoat lyc ho hap
ciia cdc 1€ bao cao, tiéu thu dudng nhanh, thei gian tao L-AG dai (4 + 24 gi0), t6c db tao L-AG
va hiéu suat lén men tét, con khi cung cdp thi€u oxy (r,, = 2,3 X 107 [mol/ml.ph}), nhu cdu oxy

" khong duge dam bao thi sau 10 gid 1én men, téc do sinh trudng va 16c do uéu thu dudmg cham,
thai gian tao L-AG ngén (4 + 16 gio), hiéu'suz’{t len men L-AG kém nhung lai tzo ra mot luong
16n axit lactic va axit sucxinic. Khi cung ¢ap du thifa oxy (r,, = 68,1 x 107 [mol/ml/ph]) thi su
sinh trudng va tiéu hao dudng bi ic ché manh mé, hoat lyc ho hdp cia cic t€ bao thap, chi ¢
mot luong cyc k¥ nhé L-AG duge tao thanh va thay vao dé la axit o - xetoglutaric. Nhu vay

~ cung cdp it hoac du thira oxy déu khong tot: cung cdp it oxy 1am hai cho sinh trudng, cung cip
thita oxy lam hai cho su tao L-AG. Céc téc gia con qua quyét ring, cung cdp it oxy & pha sinh
trudng cdn c6 thé citu van duge bing cdch cung cip di hoac thita oxy & pha sin xuat. Nguoc lai,
cung cdp thira oxy & pha sinh truong thi khéng cé cich gi ciu van duoc.

Hirose va cong st xdc nhin miic oxy hoa tan trong dich 1én men & hai di€u kién khong
vi c6 khong ché &p suat oxy hoa tan 1a cyc k¥ thap, x&p xi bing khong va hiéu sudt lén men
L-AG 12 ging nhau. Néu khéng ché 4p suét oxy hoa tan (P) thi phdi 1am sao cho dp suat do 16n
hon O vi nho hon 0,35 atm bdi vi trong pham vi ndy higu suat lén men L-AG dat gid tri cyc dai
va néu dé P, 16n hon 0,35 atm thi t6c do hao dudng va tao L-AG déu giam.

Hirose v cong su con chimg minh thém néng dé CO, trong dich c6 anh hudng nhat dinh
dén kha nang sinh L-AG cta gidng. Sy anh huong nay phu thuéc vao dp sudt oxy hoa tan (Py).
Thong thudng trong hé théng lén men chim, P, ti 1¢ véi dp sudt riéng cia CO, trong pha khi thdi
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va chi hoi phu thudc vao pH dich men. Néu lén men trong binh lac ma khong khong ché P thi
hiéu suat 1én men L-AG phu thude vao he s6 hap thu oxy (Kd) va gidm ridt manh khi ndng d¢
CO, trong dich tang lén, néu P, duge ¢d dinh 0,21 atm thi téc d6 hao dudng va tao L-AG chi
giam do6i chut va khong bi thay d6i theo Kd khi nong d¢ CO, tang lén.

1.2.9. Anh huéng cia viéc cung cdp dién td

Hongo v [wahara da lam céc thi nghiém cung cap dién tlr cho qud trinh lén men L-AG
tir glucoza nhtt B. fluvim No2247 bang cich thém thudc nhugm mang tinh khir hoac oxy hoa
va0 moi.Lrudng ngay tir ddu hoac din dong dién yéu mot chiéu qua dich trong qua trinh lén men
va thdy ring do trung tinh ndng d¢ 0,01 mM cé tdc dung rit t6t; dong dién 200 + 300 pAfem’ &
dién thé¢ 1,5V khi dugc dan qua dich c6 tic dung lam tang hiéu sudt 1én men L-AG tir 44,3 g/
len 51g/, tic 1a tang khodng 15%. Nam 1982, hai tic gia khing dinh ban chdt cua hi¢u tmg trén
13 & chd khi c6 dong dién chay qua céc 1€ bao hdp thu nhiéu ion kali hon va do vay, mang 1€ bao
6 tinh bén tham 16t hon déi véi L-AG. Trong trudng hop lén men trong moi trudmg giau biotin,
ché do cung cap dién tir lam thay déi thanh phin axit béo 1€ bo va cdu tric bé mat &€ bao din 5
1€ bao giau biotin tuong ty 1€ bao ngheo biotin va dé cho L-AG ndi bao tham ra ngoai moi

trudng.
1.2.10. Anh hudng ciia thuc khudn thé

* Thuye khuin thé 1a ké thit khong doi trdi chung clia cac vi khudn dugc iing dung trong san
xust cong nghiép. OKi vA cong sy da c6 nhicu cong trinh nghién clu vé cdc thue khuan thé cha
- B.lactofermentum No2256, mot ching dang duge ding trong cdc nha may san xuat L-AG tai
Nhat. K& 1ir 1964, nam déu tién phan lap ra thye khuin thé P61 tir dich 1én men bat thudng t&i

1967, 6 lugng thuc khuan thé ctia ching nay di lén t6i 21, phén loai lam 4 nhém, trong dé céc
thuc khudn thé nhom 1 1a thé dot bién cha P61. Hau hét céc thyc khuin thé phan 1ap duge déu rat
nhay cam véi cdc tic nhan vat Iy vi hod hoc, dé bi bat hoat trong 5 +10 phdt & 75"C, kha bén &
pH 6 + 9, s6ng hang thing & trang thdi am 10% va chét nhanh chéng & do am 90%. Do duc sinh
khéi vi khudn va hiéu suat 1én men L-AG phu thuoc théi diém xam nhap vao thdi di¢m 0 + 8 gid
sau khi bit ddu lén men. Nguoc lai do duc dich men khong thay ddi n€u sau 12 gidy vi khuin méi
bi céc thue khudn thé tan cong. Vi khudn vin phét rién binh thudng. Thoi ky lam quen ciia cdc
thuc khudn thé rat ngén, chi khoang 30 + S0 phuit. Sau do céc thuc khudn thé sinh san theo ham
s6 logarit. Dé an toan sdn xudt, ngudi ta cho cdc chat giong thuc khuan thé vio moi trudng ngay
tir ddu va khong bao gity hy vong chon dugc mét ching vi khuan mai mdi bén vﬁng vai thuc
khudn thé bdi vi cdc thye khudn thé ¢ dac tinh dot bién chudi, tic 12 uon tr bién doi d€ thich
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nghi véi vi khudn chi mdi ra doi. Ngoai ra phai ti€n hanh bién phap "luan canh",2 + 3 tlizing doi
giong san xudt mot lin.

1.3. Cac yéu to diéu hoa qua trinh 1én men

1.3.1. Biotin

1.3.1.1. Su hdp thu biotin ciia 1¢ bdo

Takinami vi cong su di nghién cu chi i€t vé sy hdp thy biotin & cdc € bao cla
B.lactoferrmentum N2256 va xdc nhan ring néng do biotin & bao phy thudc vao néng do biotin
trong moi truong. Ngudi ta phan bigt ba loai moi trudng tuy theo nong do biotin: ngheo biotin
(3 ng/D, giau biotin (20 pg/) va du thira biotin (300 pg/). Khi duge nuoi dudng trong moi
truomg ngh&o va giau biotin, cdc € bao vi khudn hip thy toan bg biotin & giai doan tiém phét va
& thot ky ddu cia giai doan phat trién logarit. Lic nay néng do t€ bao dat tdi miic cao nhat va
gidm dén vé lugng theo su gia tang cua sinh khoi. Mic cudi ciing cua biotin té bao & moi trudng
nghéo biotin 12 0,5 pg/g &€ bao kho va 6 moi trudng gidu biotin 1a 1,5 pg/g 1€ bao kho. Khi duge
nudi dudng trong moi trudng thira biotin, cdc &€ bao vi khudn khéng hip thu hét s§ biotin c6
trong moi trudng ma dé lai 50 pg/l. Lic ndy cdc t€ bao di bao hod biotin va dimg sinh truéng
khi moi trudmg khong con co chit. Trong trudng hop nay, cd chat khong che sinh trudng chi
khong phai 12 biotin khong ché sinh truéng nhu & trong méi trudng nghéo biotin. Mic biotin bio
hoa clia t& bao 1a 20 pg/g té bao kho.

Dua vao phan tir lugng clia biotin (244,3) va trong luong ctia 1 € bao kho (1,07x10°
" gam & moi trudng ngheo va 7,77x10™ & méi trudng gidu biotin) ngudi ta tink dugc mutc tdi thiu
clia biotin trong 1€ bao 12 1,3 x 10° phan tir (0,5 pg/g) va mifc bao hoa 1a 3,8 x 10* phén tir (20
ug/g). Nong do biotin moi trudng 3 pg/l 1 161 uu tao L-AG va 20 pg// cdn thiét cho sinh trudng
t6i da va 300 pg// cin thiét dé bio hoa vi khudn. Trong dé mifc sau ciing it ai quan tam téi.

NE&u cay truyén cic 1€ bao bio hoa biotin vén khéng c6 kha nang sinh L-AG vao moi
trudng khong cé biotin thi cdc & bao vin sinh trudng va tich lu§ L-AG bdi vi qua sinh trudng
biotin t& bao gidm din vé lugng cho 16i khi dat mic thap nhét 12 0,5 pg/g t€ bao kho, mic san
sinh L-AG cia t€ bio. Néng do i€ bao t6i uu ché viée tao L-AG 13 0,2 pg/ hoic it hon.

Nhu vay gidm néng do biotin ni bao clia céc (€ bao giau biotin xudng mic t8i thiéu qua
sinh trudng la bién phdp hitu hiéu chuyén sang trang thi sinh L-AG. Sau nay ta s& thdy day
chua phai 13 bién phdp duy nhat.
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1.3.1.2. Tdc dung ciia biotin

Biotin kich thich vi khudn sinh trudng va tich luy L-Ag. Khi di biotin vi khuan sinh
trudng vira phai, dién bi€n lén men ém diu va L-AG tao duoge nhiéu, Khi thira biotin vi khudn
sinh truong rat manh mé, tiéu hao dudng nhanh, sinh rat it L-AG, thay vao dé 1a nhiéu axit
lactic, «- xetoglutaric, sucxinic, aspactic va alanin. Khi thi€u biotin vi khudn sinh trudng va tao
L-AG kém. Du sinh truong trong moi trudng giau hay nghéo biotin vi khuin sinh L-AG khong
dong hod L-AG hay a-XG. Day 1a tnh chit quan trong quyét dinh san lugng L-AG tich luy

duogc trong moi trudmg.

Nong do biotin t&i vu cho san sinh L-AG thay déi theo nguén co chat va néng do co chat
trong moi trudng. Khi diing glucoza v6i ndng do 10% lam co chét thi néng do biotin t5i vu 12 3
pg/l. Néu ha thap nong do glucoza thi néng do6 biotin t5i uu ciing gidm xuéng va dat gia tri cuc
k¥ nho. Néu thay thé glucoza bing axit axetic thi néng do biotin t6i wu chi bing 1/10 néng do
biotin t6i uu khi ding glucoza. '

1.3.1.3. Biotin va con dudng trao doi glucoza

Nhur d& trinh bay ¢ trén, lén men L-AG bi anh hudng bdi nhiéu y&u 16 nhr néng do
. biotin, nong d¢ oxy hoa tan, néng do mudi amoni v pH. Néng do biotin va oxy hoa tan Ia hai
y&u 16 chu y&u didu khién su trao déi glucoza, xdc dinh loai va luong san phim cha qu trinh lén
men. Khi thira biotin vi khudn khong tich luy L-AG ma tich Iu§ lugng I6n axit lactic & ngoai moi
trudng. Tir day ngudi ta suy ra riing biotin ¢6 tdm quan trong nao d6 trong viéc khong ché ti le
phin traim oxy hod glucoza cta HMP va EMP. Kinoshita va cdc cong su da du dodn ring phdn
1on glucoza dugc t€ bao vi khudn dac biet 1a ¢ bio gitu biotin, oxy hod qua HMP. Thyc &
chiing minh Khong phai 12 nhu vay. D dugc nuoi trong moéi trudng gidu hay ngheo biotin, cdc t&€
bao vi khudn sinh L-AG vin oxy hod phan 1én glucoza qua EMP, chi ¢6 mot luong nhd qua
HMP. Oishi va Aida xdc nhin rang & C. ghuamicum 38% glucoza dugc oxy hod qua chu trinh
HMP nhd t€ bao gidu biotin va 26% glucoza qua EMP nhd t& bao ngheo biotin. S& licu nay qud
cao so vdi 6 li¢u Ishino cong bd mdi day.

Biotin ¢6 anh huong nhat dinh dén sy hinh thanh mot $6 enzim trong céc t€ bao vi khudn
sinh L-AG. Shiio va cdc cong sy (1959) cho ring & B. flaviun biotin khong dnh hudng dén ndng
do cic enzim L-glutamat-dexhydogenaza (GAD, izoxytrat-dehydrogenaza (IXD), tranzaminaza
(TA) va izoxyurataza (IXT) khi nuoi trong moi trudng glucoza nhung cé anh hudng téi enzim
IXT khi nuoi & trong moi trudmg axetat. Trong truong hop nay t€ bao gidu biotin ¢é it enzim IXT
va 1€ bao nghéo biotin thi ¢ nhiu enzim IXT va tich luy nhiéu L-AG.
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Kimura nué1 M. glutanicus trén hai loai moi trudng giau va nghéo biotin, xdc dinh thanh
phan enzim cua dich chiét (&€ bao va cho biét khi nuéi trong moi trudng nghéo biotin cic 1€ bao
khong cé enzim IXT, nguoe lai cdc t€ bao nudi trong moi trudng gidu biotin thi ¢é rat nhiéu
IXT. Su c6 mat cia IXT da lam xitrat bién doi hoin toan qua glucolyaza va gay ton thuong dén
sinh téng hop L-AG.

Otsuka, va cong su di nudi M. gluiamicus va B. flavien trong ciing mot loai moi
trudng ¢ hai trang thai gian va nghéo biotin, xdc dinh thanh phin enzim cta cdc dich chiét i€ bao
va phdt hién ra nhiéu diéu 1y tha. Trong khi cdc enzim khdc nhu GAD, XGD (a-xetoglutra-
dehydrogenaza), SCTK (sucxinic-tiokinaza)} va IXL (izoxytrat-lyaza} khong bi anh hudng boi
nong do biotin thi 3 enzim khde bi anh hudng rat 16n. T€ bao ngheo biotion cé rat it IXL

(izoxytrat-lyaza) va IXD (izoxytrat-dehydogenaza) nhung lai ¢é rit nhiéu TA (trazaminaza).

Nguoe lai t&€ bao giau biotin lai ¢6 rat nhicu IXL va IXD nhung rat it TA. C6 1€ sy ¢6
mat coa IXL va IXD lam cho glucoza bi oxy hod hoan toan véi toc do cao thanh CO, va H,0 dua
tdi tinh trang khong tich luy L-AG ngoai bas & cdc 1€ bao giao biotin. Piéu nay moét lin nia
duge xdc dinh qua su khic nhau vé t8¢ do thu nhan O, cia 2 loai t€ bao. T€ bao giau biotin hip

thy O, véi luong gap doi t&€ bao ngheo biotin trong moi trudng glucoza dudi cung diéu kién.
1.3.1.4. Biotin va clut trinh glyoxylat

Ngudi ta thiy khi thira biotin, td¢ do phan gidi glucoza tang lén rd rét, tao ra rit nhiéu
pyruvat va mot lugng ding ké pyruvat di bi bién doi thanh lactat v dugc thai vao moi trudng.
Hon thé biotin c¢dn diéu chinh tdc d6 oxy hoa hoan toan c¢o chat cacbon va xac dinh hiéu suat

tang thu hoi trong sinh éng hop L-AG.

Trong diéu Kién yém khi, (& bao giau va nghéo biotin déu tdng hop L-Ag tir xitrat va
NH," v6i t6c do nhu nhau. Néu diing sucxinat, fumarat hay axetat lam co chat thi tdc 49 oxy hod
cua t&€ bao giau biotin cao hon 1€ bio ngheo biotin nhiéu 14n. Néu thém NAD" thi t6c d6 oxy hod
cla t&€ bao nghéo biotin sé duge cai thién mot buée bai vi thanh phin NAD va NADH ciia t€ bao
ngheo biotin rdt thip, chi bang khodng 25 + 50% cla t€ bao giau biotin. Do vay chéc chin 1a sy
y€u kém cia (€ bao nghéo biotin la sur thi€u hut NAD va NADH trong t€ bao gay nén. |

Nguoi ta dé nghi dung chu trinh dicacboxylic lam chu trinh oxy hod hoan toan axetat
Corynebacterium glutamicum dé giai thich sy oxy hoa axetat cha cdc t€ bao giau vd ngheo
biotin, midc dau toc do oxy hod clia t&€ bao nghéo biotin cuc ky thap. Nhung thuc t&€ khong xic
nhan su ding din cla dé nghi trén. Sy oxy hod axetat khong bi monofloraxetat itc ch€ nhung bi

malonat Gc ché bdi vi n6 tich tu sucxinat. Hién tugng nay ¢6 thé gidi thich duoc bing chu trinh

103



glyoxylat von rat pho bién trong cdc vi sinh vat. Vi vay s& rat hgp li néu coi chu trinh glyoxylat
bao gém céc giai doan khir cacbon hi€u khi cdc hop chat oxaloaxetat, malat va pyruvat 12 hé
thong oxy hod hoan toan co chit ¢ cdc vi sinh vit sinh L-AG. Chu trinh ndy 12 mot hé thong
luon duge bé sung cdc axit dicacboxylic C, cdn thiét cho viéc sinh t6ng hop L-AG va hoat dong

tot nh& ¢6 mat cua axetat,

Trong moéi trudng glucoza nghéo biotin, Corynebacteritum glitamicum hau nhy khong
¢6 IXL, mot enzim then chét clia chu trinh glyoxylat. C6 hai nguyén nhan gay nén hién iuong
nay: Mot 1 sur thi€u hut axetat do giam oxy hod pyruvat & t€ bao nghéo biotin lam giam téng
hop cam ing enzim IXL, hai 12 su tang tich ty sucxinat thudng thiy trong & bao ngheo biotin
lam tc ch& IXL. Do vay chu trinh glyoxylat phdi chuyén huéng va dong trao ddi chat phai
chuyén tir izoxytrat sang o-XG va L-AG 1am lgi cho tich tu L-AG.

Ta biét rang chu trinh lyoxylat ¢6 hai vai trd quan trong phu thudc vao mifc do phan giai
malat va oxaloaxetat. Thur nhat, hoat dong cla né nhu lé,m()l hé théng oxy hod hoan toan doi véi
axetat va thit hai cling ¢6 va ting cudng h¢ thong sinh téng hgp L-AG. Thong thudng khi ¢é mat
cta IXD va IXL v6i 8¢ lugng 1dn thi co chét bi oxy hod hoan toan va khong ¢é L-AG sinh ra.
Cdc t& bao ngheéo biotin ¢6 rat it IXL va IXD va chiing tao L-AG 5t.

Ngudi ta thay khi lén men L-AG tir ngudn cacbon duy nhat 1a axetat thi ca hai chu trinh
trao d6i chér glyoxylat va TCA déu hoat dong ciing hai enzim then chat ciia hai chu trinh nay la
IXL va OXD. Ca hai enzim déu thé hién tic dung khi c¢é mit izoxytrat 1a chit khéi ddu chung
cho ca hai chu trinh. IXL xiic tdc tao glyoxylat, cdn IXD xtc tic tao NADPH tir izoxytrat.

IXD dac trung boi NADP bi hén hgp axaloaxetat va glyoxylat (e ché rat manh mé ngay
© khi & néng do thdp va khong bi cdc san phdm trung gian khéc clia chu trinh TCA e ché. Nguoc
lai IXL thi bj cdc sin phdm trung gian clia chu trinh TCA ¢ ¢ch€ manh mé&, manh nhat 1a oxalat,
sau d6 1a glucoxylat r6i dén malat, oxaloaxetat, va o-XG, dac biét khi cdc chét nay ¢6 mat ciing
mot hic. Cdc san phiam trung gian cia chu trinh TCA ¢ ch€ IXL manh hon 1a 1XD.

Khi néng do cdc sin pham trung gian cha chu trinh TCA & miic thap thi chu trinh
glyoxylat nhanh hon 14 vao chu trinh TCA. Tuy viy & nong d6 thap izoxytrat budc vao chu trinh
TCA dé dang hon chu'trinh glyoxylat boi vi di Iwe cha enzim IXD d6i véi izoxytrat cac hon hin
di Iyc cia IXL doi vdi izoxytrat. Khi IXL héz_it dong duge nhd néng do cdc chat trung gian-cﬁa
TCA gidam xuéng thi cdc glyoxylat tang lén va cling v6i lugng it 01 oxaloaxetat ton trif trong t&€
bao tec ch€ IXD. Két qua 1a hoat dong cia chu trinh TCA bj xudng thip lam cho mét lugng dang
ké izoxytrat bi trao doi qua chu trinh glyoxylat. Mat khac khi chu t,%r_y_l'l glyoxylat hoat dong
manh 1én, tao ra nhiéu axit hitu co cba chu trinh TCA thi nhimg chdt nay lai kim hdm tro lai
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IXL va do vay ndng do glyoxylat xudng thap s& giai thoat IXD khodi bi tc ché bdi hon hop
glyoxylat-oxaloaxetat. Nhu vay & ndng d¢ cao cla cdc axit hitu co, con dudng t6ng hop theo chu
trinh glyoxylat bj dinh tré va chi ¢ hé théng tdi tao nang lugng cha chu trinh TCA hoat dong

lam tang o-XG va cuét cing 1a L-AG.

Ngudi ta phit hién thiy sy diéu hoa hai loai enzim photpho enolpyruvat -cacboxylat va
pyruvat-kinaza. Enzim thit nhat duge hoat hod & axetyl-CoA va fructo-1-6-diphotphat va bj ¢
ché bdi aspactat. Enzim thir hai dugc AMP hoat hod va bi ATP iic ché. Su kiém ché nay 1a rat
quan trong dé giif thing bing cho viéc tao axetyl-CoA va oxaloaxetat 1a nhitng chat khong thé
thigu glucoza nhanh va tao ra nhiéu L-AG tir glucoza. Khi ¢é mic cia NH," t€ bao ngheo biotin
tiéu thu pham vi axit, téc dé tieu hao glucoza thap, khong sinh L-AG ma sinh nhiéu pyruvat,
axetat, sucxinat vi a-XG; khi c6 NH,* ti so giita lugng O, hap thu va glucoza tiu hao gén bing
1. Trong khi thig€u NH," thi ty s6 d6 16n hon 2. Di€u d6 cho thdy & Corynebacterium glutamicum
sw amin hoé khir hiu nhw khéng bi anh hudng bdi su ¢6 mit clia oxy va dién ra véi té¢ do gan
téc d6 ho hap hicu kh. |

K&t qua nghién ctru vé anh hudng ciia NH," dén sy oxy hoa glucoza bing céch do lugng
CO, phéng xa giai phdng ra tir glucoza cé C, ddnh ddu da chi 13, & t€ bao giau biotin, NH,"
khong c6 anh hudng 16n 61 sy oxy hod holn toan co chdt. Nhu vy su trao ddi chét cla cac hgp
chét cacbon sau pyruvat dugc diéu khién mot cach chuidn xic bdi néng dé biotin 14n ndéng do
NH,* ciing nhu ty s6 clia hai con dudng oxy héa hoan toan téng hop L-AG. Dudi diéu kién giau
biotin con dudmg thit nhat chiém wu thé va khong sinh L-AG, trong khi dudi diéu kién nghéo
biotin thi con dudng thir hai chiém wu thé bdi vi cdc bude oxy hod sucxinat, izocitrat, khir CO,
clta malat va oxaloaxetat bj cham ré nhudng budc cho vige bi€n déi xitrat thanh L-AG dién ra
thudn lgi.

1.3.1.5. Cdc chdt thay thé biotin

Cac chat thay thé biotin ¢6 mdt vai trd rat quan trong trong 1én men L-AG. Tuy vay cé
nhiéu hop chit khic ¢6 thé thay thé mét phin hay thay the hoan toan biotin trong moi trudng 1én
men. Chang han c6 thé thay thé€ mot phan biotin bé'mg axit aspactic, nhung khong thé thay thé
bang vitamin nhdm B hodc ion kim loai. Khi ding ching dot bi€n thi thiamin va nboflavin cé
tac dung khéng ch€ san luong L-AG. Néu lugng thiamin hodc riboflavin bi gi6i han thi ca sinh
truf;ng lan tao L-AG déu giam. Nhiéu chat tuong ty biotin hay tién chat cha biotin ¢6 thé thay
thé hoan toan biotin nhung hoat lyc thap va doi khi lam giam ca hiéu sudt sinh L-AG (bang 35).
Di sir dung chat ndo di nifa thi cée t€ bio thu duge ciing chia dung biotin nhu khi sinh trudng

trén moi truong ¢ ndng dé biotin 161 vu. Trong s6 céc tién cht, axit oleic la ding chil ¥ vi né ¢6
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thé thay the hoan toan biotin ca trong kich thich sinh truéng lan tich lu§ L-AG cia cic ching

Micrococcus glutanicus va B. flavim.

Bdng 35. Tac dung clia céc chit thay thé biotin trong lén men L-AG

Céc chit thay thé biotin L“ﬁ%"“g Ty l"?[{}/f]@‘ lye Iigl/\z? -
Cdc chat teong tir biotin
..... S - T Y,
' Biotin-D-sulfoxyt 8 80,8 las1
Bioxystin 10 91,5 43,1
""" Di-destiobiotin 10 52,5 46.1
Cdc tién chat cua biotin
Axit biotin diamino cacboxylic 1 600 0,34 39,4
Axit 7,8-diaminopelargonic 200 3,10 48,1
AXit 7-xeto-8 aminopelargonic 600 0,92 51,3
AXxit 7-amino-8 xetopelargonic ; 4 000 0,14 44,5
Axit 7,8-dixetopelargonic 25 000 0,018 43,1
Axit 7-amino 8-hydroxy-pelargonic 400 000 0,001 37,2
Axit oleic 500 0600 0,0014 36,2

Céc chat hoat dong icbf: mat chia axit oleic nhu sorbitanmonooleat hodc sorbitantrioleat &
pham vi néng do 400 + 600mg7 c6 thé thay thé biotin khi lén men nhe ching
M.ammoniaohilium, trong d6 chat sau c6 tic dung 16t nhat. Nhitng chat khdc nhu Tween 80
(polythylen sorbitan monooleat) cé thé thay th& biotin khi ding B. divaricatum va B.
lactofermentum. Cic axit béo khong no C, nhu axit elaidic, vaccenic, linoleic va 12-
hydroxyoleic ciing c6 thé thay th& biotin cho sinh trudng ctra vi khudn & néng do thap nhung tc
ch€ sinh trudng & nong do cao. Mot s6 hoocmon thuc vat nhu axit indol-acetic va 2.4-
diclorophenoxy-acetic ¢6 kha ning thay thé biotin khi 1én men L-AG nh&s Blactorementum.

1.3.2. Cdc chidt khdng biotin
1.3.2.1. Penicilin G (PG)

Bi€t dugc nong do biotin trong moi trudng ¢é anh hudng manh mé dén qua trinh lén
men L-AG, ngudi ta da tim bién phdp stt dung mot cich tot nhat cdc nguyén liéu tho chita dudng

108



_va lugng I6n biotin. Vin dé da duge giai quyét khi Sommerson, N.L va Phillip; Matsuo va cong
su, Shiio va cong sir; Nara va cong su; Takashi va cong su; va Shibukawa va cong sy phdt hién ra
rang khi thém PG vao qud trinh lén men lam cho cdc vi khuan M. glutamicus, B. glavum
No2247, B. amoniagenes ATCC 6871 va Microbacterium ammouniaphifum ATCC 15354 tich lu§
mot luong Ion 1.-AG va ngay khi moi trutng du thira biotin, Vé sau nhiéu tdc gia cdn xac dinh
diéu vira néi ciing ding véi trudmg hop ding giong khéc 1én men trén moi trudng dudng hay phi
dudmng, ké ci cdc giéng khong ddi hoi biotin cho sinh trudng va tich luy L-AG trén moi truomg
hydrocacbon. Chang han nhu d6i v8i Corynebacterium hydrocacboclastus M-104, dé thu duge
htéu sudt 1én men cao, thi trong pha sinh trudng thudng 1a vai gid sau khi 1én men bat dau, ngudi
ta phai bo sung PG véi lugng va thoi diém thich hop. Néng d6 PG 16i uu 1a 4 + 5 don vi/ml moi
truomg. Do thém PG vi khuén bi han ch€ & mifc c6 thé so sdnh duge véi moi trudng nghéo biotin.
Qud trinh 1&n men dién ra binh thumg va lugng 16n L-AG dugce tich uy. Sau khi thém PG, t€
bao ti€p tuc sinh san mt thdi gian nita mdi nglmg. Cie 1€ bao phéng to va dai ra, cd 18 1a viéc
tong hop khong hoan toan doi vi mang t€ bao. Phan tich L-AG noi va ngoai bao & cac giai doan
khidc nhau ca qud trinh 1én men trong mdi trudong thém va khong thém PG, nguoi ta thay khi
khong thém PG, L-AG néi bio cao hon hian L-AG ngoai bao, khi théem PG, L-AG noi bao thip
hon L-AG ngoai bao rat nhiéu. Nhu viy thém PG lam cho L-AG dé tham tir rong 1€ bao ra

ngoai moi trudong qua mang té bao.
1.3.2.2. Céic chdt cé tdc dung twong te PG

Ngudi ta di thir tic dung cha cdc chdt khang sinh khic nhu cephalosporin C,
novobioxyn, tetracylin, clortetracylin, xytetracylin, baxitraxin, cloramphenicol, streptomyxin va
dextromycin va thay rang chiing déu cé tac dung nhung hoat lyc thip khong thé nio so sdnh véi
PG dugc. Vi PG ¢6 hoat luc manh nhat nén suy ra rang tic dung ctia khang sinh trong san xuat
L-AC 6 thé lién quan t6i viéc loai trir sy hgan can cia mang t€ bao ddi véi viec tham L-AG noi

bao ra ngoai méi trudng.

Cdc chat hoat dong bé mat mang ion duong, ion am hay khong ion hod déu c6 tic dung
tuong tu PG. Oshima va cong su, Shiio va cong su, Takinamim va cfng su dd thém mot lugng
nhit dinh Tween 60 (polyoxyetylen-sorbitan-monostearat) hay CTAB (Cetyltrimeihyl
ammonivmbromit} vao thoi diém thich hgp trong pha sinh trudng cta cic giong M. glutamicus.
B.glavim No 2256 di 1lam cho chidng tich lu$ mot lugng 16n L-AG ngay trong moi trudng giau
biotin. Hai hoat dong bé mat S, va S, chinh xdc vao thdi diém cia pha chi 6, két hgp bé sung ri
dudng clt cai da dat duoc hiéu sudt lén men L-AG lOOIg/?. S1 1a polyetylen glycol dugc acyl hoa

bang axit stearic va palmitic. S, 11 laurylamin. Cdc két qua irén chimg 16 céc chat hoat dong bé
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mat ¢6 dnh hudng nao dé dén cdu tric mang 1€ bao cia cic gidng tao thuan lgi cho L-AG dé

tham qua.

Gilira cdc Tween 40; 60 va Tween 20; 80 khac nhau & chd hai chat dau 14 este cla axit
béo no con hai chat sau la este ela axit béo khong no (lauric, ofeic). Hai chit diu c6 tic dung
tuong 1 PG, con hai chit sau khong ¢6 tac dung. Tu d6 ngudi ta suy ra rang diém téc dung cla

- céc chat hoat dong bé mat nam & phan axit béo no. Thuc nghiém cho thdy ding 1a nhu vay bdi vi
thém cdc axit béo no ty do vao hé thdng 1én men gidu biotin thi mot lugng lén L-AG di duce
sinh ra. Trong d6 ddng ké 13 nhitng axit béo no ¢6 C,,-C,; nhu myristic C,,, palmitic C,, dic biét
1a margaric C,,va stearic C. Ngoii ra este ctia cac axit ndy véi dukmg sacaroza thé hién hoat
tinh tuong w PG.

Este cua polyetylen v6i cic axit béo no da duge dung trong khi 1én men L-AG & moi
truong ri dudng mia. Ngudi ta cho rang phin ¢6 hiéu lyc 1a phin axit béo no palmitic, stearic va
" tl s§ gifra hai axit nay tir (100: Q) + (30 : 70).

Nhiéu loai ruou cé tic dung tueng wr PG, dac biét 1a isobutanol. Resorcinol, Na-

» propionat va pentachlorophenol va ciing ¢6 hoat luc tuong tr PG. Nhi€u chdt mang tinh chit bé

mit, nhung ciing c6 mot s chat khéné ¢6 hoat tinh hoat dong bé mat. Do vay khong thé chi giai
thich hiéu qua nang cao tich lu§ L-AG trén co s& cai tao tinh chat thim th4u cia (& bio.

1.3.3. Diéu chinh khd ndng bdn thdm ctia té bao
1.3.3.1. Sir gidi phéng axit amin tie do néi bao

C6 thé néi rang mdi 1& bao vi khudn sinh L-AG 14 mot nha mdy san xuat L-AG siéu nhd.
T& bao hap thu cdc chét dinh dudng vA 16ng hgp L-AG & trong t& bio. Tuy theo diéu kién sinh
trudng trong moi trudng giau biotin hay moi trudong nghéo biotin hodc moi trudng gidu biotin ¢6
thém penicilin hodc cdc chat hoat dong bé miat ma L-AG noi bao dugc giai phéng ra ngodi it
hoac nhi€u. Cic € bao sinh trudng trong moi trudng nghéo biotin cho phép L-AG ra khoi & bao
khi rtra biang dém photphat. Ngugc lai cdc (€ bao sinh trudng trong méi trudmg gidu biotin thi
" khong gidi phéng trong didu kién tuong tv. Tuy nhién néu ria cdc loai € bao nay vdi CTAB thi
L-AG duge dua ra ngoai. Tir d6 c6 thé suy ra ring su khic nhau vé kha nang sinh L-AG giifa ¢6
1€ bao giau va ngheo biotin 1a do su khéc nhau & do tham thau € bao d6i véi L-AG gay nén; hon
thé nita do thdm thdu iy 1a do ban chat cdu tao clia mang & bio quyét dinh. Néi mot cach khéc
mang t€ bao cua (€ bao giau biotin da dugc cau tao cdn chic, ngan can khong cho L-AG noi bao
tham ra ngoai. Do vay néu bdc bd rhéng 1& bao, gat bo vat can tr6 thi L-AG noi bao cla ca hai

loai 1€ bao giau va ngheo biotin s& dé dang thodt ra ngoai. Dic¢u nay duge Shibukawa va cong su
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chimg minh tir nam 1967. Cic téc.giﬁ dd 16t bé mang t€ bao bing lizozym long wrdng tring va
ding phan con lai dé 16ng hgp L-AG tir glucoza va NH,* dusi diéu kién thong gidé va riit ra két
luan la sau khi béc vo mang cic t& bao gidu hay nghéo biotin déu ¢6 kha nang sinh L-AG nhu
nhau dudi di€u kién ap suat thim thau thap. Nhu vay hién nhién la su khdc nhau va kha nang
sinh L-AG clia t€ bao giiu va nghéo biotin 13 khdc nhau va tinh tu nhién clia mang t& bao.

Gan day, Neubecke va cong su d4 tién hanh xdc dinh kha ning tich luy L-AG clia dich
mang nguyén sinh chat & 1& bao Brevibacterium ATCC-13869 nuoj dudng trong hai diéu kién
giau va nghéo biotin va nhan thiy kha nang ay la gidng nhau va khong déi sust trong thoi gian
ur sau tiép gidng dén giai doan can bing clia sy phdt trién. Diéu nay mét lan nita chitng minh sue
“khic nhau va khé nang tich luy L-AG ngoai bao clia cdc vi khuan sinh L-AG chinh la sy khdc
nhau va tinh chat tham thau cia mang & bao déi véi L-AG gay ra.

1.3.3.2.Bién tink 16 bao din dén khd ndng sinh L-AG

Cdc t€ bao sinh trudng trong méi truomg giau biotin khong ¢6 kha nang sinh L-AG ngay
sau khi dugc thém PG, Tween 60 hay chat hoat dong bé mat hiru hiéu nio khdc ma phdi trai qua
mot hay nhi¢u chu ky sinh trudng dé ¢6 cac bién di nao d6 that co ban, 1€ bio giau biotin méi
tr¢ thanh t€ bio ¢6 kha nang sinh L-AG. Thém PG hay cac chat hoat dong bé mit véi lugng toi
wu v2o thdi diém thich hop & pha sinh trudng déu cé tic dung chung la 1am cho vi khudn sinh
trudng trong moi trudng gidu biotin ¢6 kha nang sinh L-AG, tic 13 1am cho mang t&€ bao cha
chiing o6 tinh tham thau 16t d6i v6i L-AG. Tuy vay ban chat tic dung clia mdi loai méi Khic.

Penicilin ¢6 tdc dung dc ché€ qué trinh sinh téng hop mang, lam cho mang khong duoc
hinh thanh mét céch tron ven, gay tén thuong ca hoe cho mang va do vay lam gidm ud luc thim
thau déi véi L-AG. Thém cac chat hoat dong bé mit hojc cdc axit béo no bac cao lam cho trd
lyc tham thiu t&€ bao bi mat di, nhung khong gay ra nhiing thay ddi manh mé déi v6i cau tric
mang nhu khi thém PG. T4c dung ciia cdc chat hoat dong bé mat khong phu thude vao dp suat
tham thau. Nguoc lai PG chi thé hién tic dung & dp sudt thim thiu con & ap sudt tham than cao
PG mat téc dung hoan toin. Mat khdc, cdc chat hoat dong bé mat gay ra su bién déi thanh phan
hod hoc ctia mang lam cho sur thdm thu & bao tang lén. Ngugc lai PG khéng lam thay ddi thanh
phan axit béo & ming 1€ bao.

1.3.3.3. Sit thay dot lipit & mang té béo

Trong lén men L-AG ciu triic clia ming & bao rat quan trong vi né quyét dinh tinh bdn
thdm cla mang (€ bao déi vdi L-AG. Mang (€ bao chiém 1] 1¢ kha I6n trong trong lugng t&€ bao
khé. Gin 40% trong luong té bao 13 mang, trong d6 7 +10% la lipit va 65% lipit 1 cdc axit béo
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no hodc khong no. Phan tich thinh phan axit béo, loa va lugng photpholipit cia mang t&€ bao
B.ammoniaphilum ATCC 15354 sinh trudng trém moi trudng ri dudng mia dudi cic di€u kién
khac nhau, ty s6 axit béo no/khong no, loai va lugng photpholipit thay déi theo trang théi &€ biao
sinh hay khong sinh L-AG.

Khi khong dirge thém chét hoat dong bé méit POEFE vi khuédn khong ¢6 kha nang sinh
~ L-AG ngoai bao. Lic nay thanh phdn lipit khi cao, chiém 9,24% trong lugng mang i€ bao. Ty s0
axit béo no (C,,, C,.) / axit béo khong no (Cyy) 1a 0,86 (<1); axit photphatidic (c6 nhiéu trong

axit béo khong no) tang lén va cardiolipic (c6 nhiéu trong axit béo no) giam xudng.

Nguoc lai khi thém chat hoat dong bé mat POEFE véi lugng 0.15% vao thoi diém thich
hop trong pha sinh trudng thi vi khudn tich luy 73,7g/ L-AG. Mang t€ bao ¢6 thanh phan lipit
thip, khoang 7% trong lugng mang, thanh phan axit béo no tang lén, axit béo khong no giam
xuong va cacdiolipin tang lén. Mot diém nira 1a lipit trung tinh chi€ém gin 47% lipit toan phan,
cao hon hin truong hep khong c6 POEFE (35%). ,

Khi lén men L-AG trong moi trudng ngheo biotin ta ciing nhin dugc thanh phin mang
1€ bao va kha nang sinh L-AG tuong w nhu khi 1én men ri dudng mia cé thém chilt hoat dong bé
mit POEFE. Cin néi thém rang biotin déng vai trd quan trong trong vige 16ng hgp axit béo t&
bao, chi yéu 1a axit oleic v palmitic. Trong dé oleic 1a thanh phan khong thé thiéu duge cla

mang t& bio va tham gia quyét dinh tinh thdm thiu déi véi L-AG.

Khi thay POEFE bang PG t€ bao vi khuan ¢6 kha nang tao dugc mot luong Ion L-AG
 nhung mang t€ bao c6 thanh phan ciu a0 vin tuong tw nhu mang 1€ bao vi khudn nuoi trong moi
trudng giau biotin. Vi du ty s axit béo no/khong no van <1 va thanh phdn photpholipit 1a
3,2mg/g t& bao kho (khi cé PG) va 24,5mg/g t€ bao kho (khi khong ¢ PG). Diéu nay cho thay
ky thém vé& co ché tic dung lén cdu triic mang t€ bao cua PG khong giéng cua POEFE va ta dé
dang nhan thdy diéu d6 khi ding NaNO, dé thay d6i 4p suat thim thdu cla moi trudng. Trong
pham vi néng do NaNO, tir 0 + 1,25M, NaNO, khéng hé anh hudng t6i kha nang tich luy L-AG
khi c¢é mat POEFE. Nguoe lai dua mot lugng nhd NaNQ, (0,25M) vao moi trudng di Jam kha
nang sinh L-AG ciia gidng gidm xudng khoang 15% khi ¢6 mat PG. Nhu vay 15 rang PG chi ¢6
tdc dung & dp sudt thim thau thap vh mat tdc dung & p sudl thdm théu cao.

1.4. Co s0 khoa hoc cia sy hinh thanh L-AG
L4.1. T duing glucoza
Nhiéu nhi khoa hoc di quan tam nghién ciru con dudmg phén giai glucoza trong lén men

L-AG nh& vi sinh vat. Nhumg két qua thu duge khong gidng nhau vé ty 1é¢ % cua cdc con duong
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da tham gia vao vi¢c oxy hod glucoza. ¢ B. fluvum chi ¢ 10% duge oxy hod qua con dutng
hexoza-monophotphat (HMP), s&'cdn lai qua con dudong Embden-Mayerhof-Partnas (EMP) cho
tGi photpho-enolpyruvat va pyruvat.

Oishi va Aida (1965) nghién ciu tdc dung chia biotin 4én chu trinh EMP va HMP & vi
khuan B. ammoniagenes No 317-1 bing k¥ thuat do hoat luc phéng xa cia CO, tir glucoza cd.
nguyén 1r cacbon dinh dau & vi tri s6 1 va s6 6 cho biét, & moi trudng ngheo biotin, 26%

glucoza duge phan giai qua HMP va 749% qua EMP.

Cung nam 1965, Otsuka va cong su dd nghién ciu con dudng tao L-AG tir glucoza &
B flavum va M. glutamicus. Cic tic gia dung glucoza ddnh diu biang 14C & vitri s8 1 va s6 6 va
thém arsenit dé Ge ch€ sy phan giai ti€p theo cla pyruvat. Mot mol pyruvat duge tao nén tir 1
mol glucoza kem theo 1 mol O, thu vio va 1 mol CO, thai ra. K&t qua cho thdy chi ¢6 khoing

15% glucoza duge phan giai qua HMP va 85% qua EMP.

© Walker vi cong su cho Ién men 1ac L-AG tir glucoza didnh dau bang 13C tai vi tri C, khi
len men bang vi khuan M. ammoniaphilum, do hoat luc phong xa clia cic chat tao thanh v tinh
ra ty ¢ tham gia coia cdc con dudng vio viéc oxy hod glucoza cde tic gid két Juan: chi c¢6
khodng 13% glucoza duge oxy hod qua HMP. Trong thuc 1€ ¢6 thé hon 13% vi mot s6 pentoza
duge tao ra ding cho 16ng hop nucleotit chiv khong sin sinh ra pyruvat va phan #6n glucoza dugc
phan giai qua EMP.

Gan day, Ishine va cong su da lap lai thi nghiem kiéu Walker, nhung ding ching
Corynebacterium ghaamicun KY9908 cho sinh L-AG va Corynebacteriunt glutamicion No544
* cho sinh lizin va thiy rang ty 1¢ % gita HMP va EMP ¢ vi khuin sinh L-AG 13 20/80 va & vi
khudn sinh lizin la 62+69/38+31.

" Nhu vay mdi tdc gia dua ra mot s& licu vé ty 1¢ gifra hai con dudng EMP va HMP.
Nhimg ho déu théng nhat cao & mot diém 1a phdn 16n glucoza tiéu hao qua con dudng EMP chit
khong qua con dubng HMP nhu Kinoshita va cong su du doan. Trong diéu kién thong khi,
glucoza bi oxy hod thanh pyruvat roi qua chu trinh axit tricacboxylic {TAC) tao nén a-XG khi
thi¢u NH," vi L-AG khi di NH,". Sir tham gia cha ci& EMP 1an HMP thé hién qua nhiéu bing
ching. Trude hét 1a sy hoat dong cua 2 enzim glucoza-6-photphat-dehydrogenaza va 6-photpho-
gluconat-dehydrogenaza. Ca hai enzim nay déu sinh ra NADPH rét cin thiét cho qua trinh amin
khit «-XG dé to thinh L-AG. Mt khdc trong diéu kién yém khi céc vi khudn sinhL-AG phan

gidl 1 mol glucoza thanh 2 mol lactat va 1 mol riboza tinh 1,7 mol malat.



Phan 16n cdc enzim cé mat trong con dudng EMP, dic biét 12 photphohexo-kinaza va
aldoza déu thdy & B. glavum, cdc enzim khdc nhu glutamai-dehydrogenaza (GAD), izoxytrat-
dehydrogenaza (IXD), l-aspactat, a-xetoglutarat-transaminaza (XGTA) va malat-enzim (ME) ¢6
kha nhiéu & dich chi¢t t¢ bio B. flavum vid M. glutamicim. Hai enzim GAD vi IXD ciing duge
tim thay & Brevibacteriim sp. Hoat luc cba chidng khong lhay. ddi trong sudt qua trinh 1én men
va rat bén vdi nhiét do & 30 + 40°C, tham chi ¢d 50°C trong 15" ddu lén men. GAD xiic tic phan
tng thuan nghich L-AG <> a-XG. Téc do xic tic cia GAD theo chiéu nghich dao cao gap 6 14n
theo chiéu thuan. pH t6i wu cha cdc phan iing 14n lugt la 8 va 9. Diéu nay hé rg cho viée tich lu§
L-AG hon la phan giai L-AG.

Cac &€ bao cla M. glutamicus ¢ thé oxy hod dé dang sucxinat, fumarat, malat,
oxuloaxetat, pyruvat va axetat, nhung khong oxy hod a-XG. Dich chiét t& bao cta B. flaviun cé
aconitaza, ozoxytral-dehydrogenaza, sucxinat- dehydrogenaza, fumarat, oxaloaxetat-
cacboxylaza, xitrat-dehydrogenaza, pyruvat-oxydaza va malat-dehydrogenaza nhung khong chita
a-XG- dehydrogenaza (XGD). Diéu nay ching t6 su hoat dong cua chu trinh TCA trong lén
men L-AG. Mot diéu déng luu y 12 vi khuan sinh L-AG déu khéng c6 chita men phan giai a-XG
va khong ¢4 kha nang oxy hod L-AG mac du ching ¢6 NADP-glutamat- dehydrogenaza. Cé 18
nh& vay ma kha nang siéu tong hop L-AG & cdc vi khudn nay duge khing dinh.

Trong lén men L-AG, viéc glutamic axit gin CO, khéng can doi vao pyruvat cé ¥ nghia
vo cling quan trong cho chu trinh glyoxylat d¢ cung cap axit dicacboxylic C, rit cdn cho viec
tong hop L-AG vi anh hudng manh mé dén san lugng cudi cing cta L-AG . Diéu nay ¢6 thé
thyc hién duge biang hai phan ting theo kiéu Ochoa hodc Wood-Werkman. Phan (ng Ochoa xay
ra dudi tic dung cia malat-enzim va NADPH. CO, gin vao nhém — CH, ctia pyruvat (CH,- CO-

- COOH) d¢ tao thanh axit oxaloaxetic (HOOC- CH,- CO- COOH)

"~ CH,- CO- COOH - HOOC- CH,- CHOH- COOH
| AXit pyruvic | 1 Axit malic
NADPH NADP
HOOC- CH,- CHOH- COCH » HOOC- CH,- CHOH- COOG
Axit malic l 1 Axit oxaloaxetic
NADP NADPH

Phin (ng Wood-Werkman xay ra du6i tdc dung cla biotin- enzim. Trudc tien CO, tdc
dung v6i biotm-enzim hinh thanh nén pic CO, biotin-enzim. Sau dé phitc nay tac dung vdi axit

pyruvic tao thanh axit oxaloaxetic. Trong phan ting nay ¢6 su hd trg dic luc cha ATP. Nghién
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clu vé B. flavim, Shiio va cong sur chi 15 CO, khong chi gén vao pyruvar ma con gin ca vao

oxaloaxetic 1an L-malat. Trong d6 ¢ vai trd xiic tac cfia Mn*? va NADP.

Ngudi ta biét ring, Corynebacterium glutamiciun oxy hod yéu &t cic axit tricacboxylic
1a vi ¢6 khuyét diém & kha ning thdm thau ciia mang 1€ bao d&i vdi cdc axit ndy va thiéu hin he
théng enzim tdi oxy hoi NADPH. N6 trao déi glucoza qua xitrat va téng hop L-AG qua amin
hod khir. Sy oxy hod xitrat & dich chiét 1€ bao chi xdy ra khi thém xanh metylen, mot chat oxy
hod. Nhu vay xitrat tao nén & trong t€ bao khong bi oxy hoa va khong duge giai phong ra khoi t&
bao. N6 tich tu lai vi cudi cling lam cho sy wy phan t€ bao tang 1én. Khi ¢6 mat ctia NH,*, xitrat
bi oxy hod va amin hod khir thanh L-AG la chat c¢6 thé thim qua ming ra ngoii moi truong.
Hién 1ugng tich luy L-AG ¢6 thé coi 1a co che 1y bio vé va giai doc xitrat di bi san sinh qud
mifc.

Budc tiép sau cha qud trinh tao axit oxaloaxetic Ia qua trinh tao «-XG .Viéc nay dién ra
qua nhiéu giai doan: Giai doan ddu hinh thanh nén axit axetic hoat hoa hay axetyl-CoA tir axit
pyruvic dudi sy xic tac cua thiamin-pyrophotphat (TPP), axit liponic va coenzim A (CoA. Giai
doan thit hai la gin axit axetic hoat hod vao axit oxaloaxetic dé tao thanh axit xitric. Giai doan
thit ba chuyén axit xitric thinh izoxytric nh xiic téc cha enzim aconitaza. Giaj doan thit tu hinh

~thanh a-XG qua viéc khir CO, va H, cia axit xitric dudi tdc dung clia enzim izoxytrat-

decacboxylaza (IXDH).Budc cudi ciing clia chudi phan gidi glucoza dé tao thanh L-AG 12 amin
hod khir o-XG nhd xic tic cia enzim glutamat- dehydrogenaza. Phan dng nay duoce biéu dién
qua cic phuong trinh:

L-GA - dehydrogenaza (L- GAD)

o-XG + NH/' | » L-AG
J,
NADPH, NADP
Xitrat <> izoxytrat NADP « > L-AG
IXD L-GAD

a-XG+CO, < » NADPH a-XG + NH,*

Mu6n cho hé théng tao L-AG tir ¢-XG hoat dong dugc ngoal L- GAD phai ¢6 enzim
tranzaminaza (TA) va lugng (6i wu ion NH,* . Enzim TA di duge tim thdy & B. flavum,
M.gluramicus va c6 1& & cdc vi khuan sinh L-AG khdc nita. Jon NH,* duge cung ¢dp tir cic
ngudn nito nhur muéi khodng chita NH,", NH, , khi hoac nuée va ure. Dwdi téc dung ciia enzim

ureaza, ure bi phan huy thanh NH,* va CO, theo phuong trinh:
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{NH,),CO + 3 H,0 — 2 NH,OH + CO,
Ure Hydroxyt amoni

Ngudi ta nhéan thay & cdc vi khuan sinh L-AG hai enzim alanin-dehydrogenaza va loxin-
dehydrogenaza ¢6 val g khong o rét wong <@ ché thu nhan NH,. Cic nghién clu cua
Nakanishi vi cong sur cho biét, khi cung cdp du thira NIL," tht L-AG bi¢n doi thianh glutamin nho
phan Uy clia enzim glutamin-synthetaza ¢ pil 161 v la 5.5 + 6.5 vit trong ciing diéu kién ay N-
axetyl-L-glwamin cing duge hinh thanh. 702 ¢6 vai trd 1at 1on. Cang voi kém, ion Ni*, Cr' va
Cl ciing ¢o tac dung thic day viée tao glutamin, Ngodi ra khong ¢6 ion nio ¢é tic dung ay. e}
diéu kicn nong do Zn* t6i vu, du thira NH,' va thuan lgi vé biotin, qua trinh ién men L-AG s&
chuyén thinh qud trinh lén men glutamin va hi¢u svat sinh glutamin ¢6 thé dat 6i 40 g/ nhes C-
glutamicum KY9609.

1.4.2. Tir axetat

Ngudi ta thily nhidu ching vi khuan cé thé 1én men L-AG tir axetal nhiéu dac diém
khac nhau. Kimura thong bdo ¢6 thé ding M.glutamicus No>60 lén men L-AG tir axctat va
Xitrat, déng thoi nhin manh vé sy 16ng hop cdm (mg mot 56 enzim  quan rong. Cac tic gia di
sau xem xét hien tuong & bio nguyén chi oxy hod co chat chimg nao trude d6 chiing duge nuoi
dudng trén chinh co chat dy. Vi du chi khi cdy trén moi trudmng chia xitrat M. glutamicus No560
mdi ¢6 kha ning oxy hod xitrat. Di véi axetat thi hoi khac mot chdt. Chi khi duge nudi cdy trén
glucoza hoac axetat, M. glivamicus mdi c6 kha nang oxy hod axetat va lén men tao L-AG tu
axetal. Vi khuin niy oxy hod axetat nhanh hon oxy hod glucoza. Té& baoe cua ching chia lugng
IXTvi IXT xuat hien cham va khi Gép xtc véi axetat thi méi tang duge vé 50 lugng. Tac gid giai

thich, s& di M. ghuamicus No560 tao L-AG tir axetat [a vi cdc 1€ bao vi khuan nay cé chit it hoat
luc enzim IXT. Enzim niy gay nén sy ngimg (ré viéc bién ddi xitrat trong chu trinh glyoxylat,
thay viio d6 13 chu trinh TCA hoat dong tich cuc han vit sinh ra L-AG tir «-XG va NH,".

Otsuka va cong su di phdt hién mot ching Micrococcus khic 1a M. glwamicus No334
khang ¢6 kha nang sinh L-AG tir axetat nhung, chiing B. flavum No2247 thi sinh dugc mét luong
16 L-AG 1ir axctal trong moi trudng ¢é biotin 1am chat sinh truong, mac du nhu cdu cla ching
ddi véi biotin rat thap. chi bang 1/10 nhu cdu khi lén men uir glucoza. Sy oxy hod axetat clia
B flavim No2247 bi ammoniumfloaxetat tc ché 0 nong do 0.5M.

Ozaki vit Shiio cho bi&t trong 1én men L-AG tir axetat ca hai chu trinh ghyoxylat via TCA
déu howt dong, nhumg TCA chiém uu thé va tao thuan loi cho tich luy L-AG ¢ B. flavumn
No2247. Kanzaki va cong su phdt hién ra mot trudng hop dic biér: ching dot bién B.

thivgenitalis 1248 cin axit oleic cho sinh truong va oleic citng v6i Cu*? cho tich Juy L-AG tir
2 g ¥
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axetat. Cic tic gid cho bict, khi thicu Cu™ hoat luc cdc enzim cla chu trinh TCA nhur photphat-
acetyl-tranzferaza, aconitat-hydraza, fumarat-hydraza, xitvat-synthetaza, izoitrat-dehydrogenaza,

sucxinat- dehydrogenaza vi malat-dehydrogenaza tang ken rat nhiéu; chi 56 ho hap Q. va he

thong oxy hod NADH cong tang tir 20 + 37% . Diéu nay goi c.ho ta suy nghi vé sy diéu hoil cia
Cu'’ khong tryc tigp qua TCA hay hé théng sinh téng hop L-AG . Hon thé sy ¢6 mat cha Cu®
lam tang hoat luc ho hip va hé théng chuyén dich dién tir & vi sinh vat niy va kha ning sinh
L.-AG ciia ching tang theo kha nang photphoryl hod hi€u khi. Trong di¢u kién binh thuong qud

trinh tao L-AG tir glucoza vi axetat ¢6 thé biéu dién bing hai phuong trinh dugi day:

Cll,04 + NH + 150, — CH,ON+CO, +3 H,0
3CGH,0,+NH, + 150, » CHON+CO, +31L,0
1.4.3. Tir benzoat

Yamamoto va cong su di nghién ciu co ché 1én men tuo L-AG tir benzoat &
Brevibacteriuni sp. No6. Cic tdc gia cho biét vi khudn sinh trudng trong moi truémg nay ¢ hoat
e oxy hod cao doi véi benzoat, catechol vid oxy hod y&u m-va p-hydroxy-benzoat,
_protocatecholat va genstai. Trong d6 cac san pham oxy hod cta benzoat lin lugt 14 catechol,
cis-muconat v B-xetoadipat tiép dén la axetat va sucxinat. Nhi viy qua trinh tao L-AG tir
benzoat c6 thé chia lam hai giai doan: Giai doan mot oxy hod benzoat thinh axetat va sucxinat,
giai doan hai bién doi hai axit hitu co ndy thinh o-XG va cudi cling thanh L-AG. Giai doan sau
¢6 1€ dién ra tuong tr nhy truong hop 1én men axetat.

144, Tie n-alkan
1440 Tiv n-dodecan

Imada va cong sur di tim hiéu con dudng sinh t6ng hop L-AG tlf #n-dodecan & vi khudn
Corynebacteritm hydrocacboclastus S10B va cho biét chung nay rdt gidu enzim oxygenaza.
Nh& vay oxy phin tr wr khong khi duge ket hop vao phan tir n-dodecan mot cich nhanh chéng
tao nén CHi- (CH2},- CH,-""O-"0H va qua mot chudi phin tmg 1i€p theo hinh thanh CH,-CO-
5-CoA va CH,-C"O-5-CoA. Hat hop chat ndy cung di vao mot chu trinh khép kin tao nén L-AG.
Do hoat lue phong xa O ¢ phan tif L-AG ngudi ta thay O duge gin vao ci hai nhém cachboxyl
cta L-AG véi ty lé ngang nhau.

T4 4.2 Ton-retradecun

Nhicu vi sinh vat €6 kha nang sinh truong v tich lu§ L-AG tir hgp chat nay trong moi

trudng ngheo thiamin va c6 mit cha Fe*. Fe™ rit cdn cho enzim oxygenaza trong qua trinh oxy
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hod n-tetradecan thanh cén tao thuan lgi cho cac phan tmg tiép theo va thiamin ciu tao nén TPP;
mot cofactor quan trong khong thé thi€u duge trong phan tng khir CO, hi¢u khi ciia pyruvar va
o-XG. Nong do B, trong moi truémg quyét dinh trang thdi sinh hay khong sinh L-AG , wic la
guyét dinh hudng trao doi chat va hinh thanh cdc loai san pham. Vi khuan S10B1 khong ¢6 kha
nang tong hop B,. Dua B, vio moi truong bu dap su thi€u hut dé. Dudi diéu kién ngheo B, (<3
_pg/h hai enzim pyruvic va «-XG khong hoat dong duge vi thi€u TPP, do d¢ dan i tich tu nhiéu
pyruvic va a-XG thuan lgi cho viéc hinh thanh alanin va L-AG. Trong diéu kién giau B, khong
xay ra hién tuong dinh tré hoat dong cilia pyruvat vi a-XG — dehydrogenaza(AGD) vi rét déi dao
" TPP. Do vay pyruvat va o-XG uép tuc bi oxy hod cho 16i CO, va H,O ma khéng di qua con
duding tao 1-AG va analin. Vi khudn S10BI ¢6 ca L-AG-dehydrogenaza (AGD) va L-amino-
tranzaminaza khi sinh trudng trén moi truong n-alkan. AGD ¢6 pH t6i vu & 8,4; loxin-o-XG-
tranzaminaza va L-aspuactat-a-XG-tranzaminaza ciing hoat dong tot & pH 7,5. Trong dé, loxin-o-
XG-tranzaminaza ¢6 hoat fuc khd hon. C5 1€ vi ca L-AG-dehydrogenaza va «-XG- tranzaminaza
déu hoat dong manh nén din tdi tich tu nhiéu L-AG & trong moi trudng. Trong diéu kién t6i wu
vi khuan Corynebacterium hydrocacboclastes S10B1 tao khd nhiéu a-XG, L-AG va DL-alanin

tir #- Tetradecan.

"L.5. Co ché tao axit glutamic cia ching Micrococcus glutamicus

So do sinh tong hop axit glutamic va cdc aminoaxit Khdc tir méi trudng nuoi ciy vi

khudn tao chu yéu axit glutamic:

L5.1. Tix nguén cacbon la sacarit theo chu ky Embden- Mayerhaf

Sacarit
Glucoza
ATP
AD
Glucoza- 6 photphat

Fructoza- 6 photphat

Fructo- 1, 6- diphotphat

CH.- O - POH, a7, Jv

| HC=0
C=0 1
l CH- OH
CH,OH i

CH, - PO,

|
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HPO; ——
NADH

CO - ONPOzH2

CH OH
!
CH,- O- PO,H,
ADP i
ATP
COOH
i
CH- GH
|
CHz' 0' PO_\HZ
\

COOH
|

(E;I‘ - ONPO;H,

CH,
ADP
Lm)
COOH
| CH,- CH=0
C=0 ﬁ'

[ CO,
CH,
A. pyruvic
Tt a. pyruvic tgo ra acetyl - CoA
Acetyl- CoA

axit xirie axit oxaloaxetic

a. cis- aconitic a. lacticT

d. lSO‘iytl’lC a. fumanc

/ \\ a. tactrlc

axit. a- cetoilu[dnc

axit. L-glutamic
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Tat ca cdc loai sacarit déu cho ta sin pham phin tmg 1 axit o- cetoglutaric. Tir dé trong

mai trudng cd ngudn N thi xdy ra phan tmg boi cdc men d€ a0 ra axit glutamic nhur sau:

ICH2 - COOH NADPH, FH - COOF[ NADP ?Hz - COOH

CH, + NH, «— cH, +—— cH,

CO- COOH _ + H,0 C=NH- COOH CHNH,-COOH
a. a- celogluiuric 4. aminoglutamic a. glutamic

Ngodi ra mot s6 axit amin khdc cling dugc tuo thanh tir cic sin phim trung gian cla qu4

trinh phin huy dutng va fi san pham phu cua dung dich lén men.
1.5.2. Cdc sdn phdm ctia qud trinh lén men L-AG

1.5.2.1. Sdun phéan chinh

Phuong trinh tong quat ciia qud trinh tao L-AG {ir glucoza hay axetat va NH, dugc bicu
dien nhu sau ;

Glucoza + NIH, + 1,5 O, - L-AG +CO,+ 3H,0

3 Axetat +NH, + 1,5 0, - L-AG + CO,+ 3H,0

Theo phuong trinh niy thi san pham chinh la L-AG va CO,. Trong dé chi ¢6 L-AG [a
duge quan 1am vi y nghia kinh t€ 16n luo cha nd. g ddy theo ly thuyét, hieu suat chuyén hod
(HSCH) glucoza hay axetat thanh L-AG déu [a 81,66%. Thuc t&€ nghién citu va san xudt chua
bao gidy dat duge gid tri ndy phan vi co chat con dur lai trong moi truding, phin vi phai ding cho
tang sinh khai va tao cdc san phdm khong mong mu6n ngoiii L-AG. Theo Kinoshita va cdng su,
HSCH ¢6 thé chap nhan duge khi dua phuong phép lén men L-AG tir glucoza vao san xuit cong
| nghiep la 30%. Ngiy nay, tuy theo diéu kién san xudt va phuong tién qué trinh lén men nguoi ta
di dzgf dugc HSCH dudng thanh L-AG 1a 45 + 50 % trong san xuat va 55 + 579% giéng wr nhién
hay 61 + 62% tir gidng dét bign trong nghién cifu & phong thi nghiem. Nhuy vay so vo1 HSCH ly
thuyét, HSCH thuc & & phong thi nghiém mdi dat dugc 76% tir glucoza va 70% tir benzoat.
Ngudi ta dang tim moi bi¢n phip dé riit ngén khoang cich gita HSCH iy thuyét va HSCH thuc
té.

1.5.2.2 Sdn phdm phi

1.3.2.2.1. Axit luctic

Trong dicu kién 61 wu, L-AG sinh ra la cha yeu. Néu chéch khoi diéu kién ndy thi
Corynebacterium glutanicion sé tao axit lactic thay vi tao L-AG. C6 hai 1y do co ban din 16i
tinh trang nay, hodc 1t qud dur thira biotin hoac 1a qud it oxy hoa 1an. Doi khi sif thay doi nhiét do
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dot ngét tir 30 dén 37 "C cling dan t8i viéc bién qua trinh lén men L-AG thanh qua trinh l1én men

axit lactic nhu da xay ra vét B. divaricatim.
1.5.2.2.2 Axit sucxinic

Tuong e nhu axit lactic, axit sucxinic dugc sinh ra véi s8 lugng 16n khi cung cap thira
biotin hodc cung cédp it oxy hoa tan, dac biét nhi€u khi vira thira biotin vira thifu oxy hod tan.
Nguén géc cua sy tich ty axit sucxinic 1a do axit fumaric bi khir boi coenzim NADH la chit cho
hydro. Vi vay cin phii cung cdp dii oxy hoa tan vi gii han ndng do biotin dé phan img vira noi

it ¢6 ¢o hoi dién ra.
1.5.2.2.3 Axit a- xetoglitaric

Moi qua trinh sinh t6ng hgp déu c6 phan img tao L-AG tr «-XG nh& xiic tdc cla hai hé
théng enzim transaminaza vi L-AG — dehydrogenaza. Phan ng nay thuc hién duge hoan toan
khi moi trudng ¢ du NH,* va pH tir trung tinh dén kiém yéu. Néu moi trudmg thi€u NH,* va pH
¢ pham vi axit y&u thi phan dng trén khong thuc hién duge. Két qua la o-XG bi tich tu ngay mot
nhiéu trong moi trudng thay vi L-AG. Nguoi ta thay o-XG duoc hinh thinh chi yéu tir axit xitric
va trong 1€ bio dudi diéu Kién han ¢hé€ ndng do biotin va NH,* réi mdi thai ra ngoai moi trudng.
Trong trudng hop lén men L-AG tir n-alkan nhd ching Corynebacterium hydrocacboclustus
S10Bl a-XG sinh ra nhiéu nho han ché ndng do B, clia moi trudmg. Viéc nay gay nén thi€u h;:l[
TPP can cho hoat dong cua enzim, xitrat-decacboxylaza, han ch€ izoxytrat di vao chu trinh

glyoxylat, thic ddy izoxyirat di vao chu trinh TCA va san sinh ra o-XG.
1.5.2.24. Glutamin va sdan phdm khdc

~ Ngudi ta nhan thdy trong tat ¢a cdc qud trinh 1én men san xudt L-AG déu ¢é gtuldmln
(GM) L-acetylglutamin (L-AGM), alanin va aspatic & trong dich men vdi s6 lugng khac nhdu
tuy thudc vio loai giong va diéu kién nudi dudng ching hoic thay déi cdu tao moi trudng déu ¢é

thé chuyén qud trinh san xudt L-AG thanh qua trinh san xuét glutamin nhd cing mot gidng.

Trong diéu kién binh thudng glutamin duge Ong hop nén nhd enzim glutamisn-
systhetaza. Enzim nay hoat dong t6t ¢ pH axit va khong bi kym ham boi (NH,),50, & ndng do
cao. Mot loal enzim khiic cling xtic tdc qud trinh tao glutamin, d6 1a glutaminaza. Nhung enzim
nay hoat dong 16t & pH kiém vi ¢ nong do thip cua (NH,),S0,, nhung bi kym him bdi
(N11,),80, ¢ nong do cao. Nakanishi vi cong su cho biét ching Corynebacterium ghatamicum.

KY9609 sinh luong 16n GM va L-AGM bén canh L-AG duéi diéu kién moi trudng co
néng do biotin, NH,Cl v ion Zn** thich hop. O day ci GM lan L-AGM déu tang lén va L-AG
giam xudng khi moi truong cé pH axit y€u sau giai doan sinh trudng. Néu ding (NH,),50, vdi
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néng do 4% 1am ngudn cung cap NH; ngoai ure thi lugng glutamin sinh ra bing lugng L-AG.
Néu thay (NH,),80, bang NH,Cl véi ciing ndng dé thi lugng GM sinh ra 4p dao luong L-AG va
qud trinh lén men L-AG hoan toan chuyén thanh quéd trinh ién men GM. Hiéu suit 1én men GM
cang tang cao khi méi trudng duge thém ion Zn* hoac Zn* cung véi Ni*? va Cr*® véi néng do
thich hgp va c6 thé dat 161 40g tir 133g glucoza (HSCH la 30%).

Yoshihaza, va cong sur phit hién ra rang néu thém vao moi trudng mét trong bon chat
MG, DMG, TMG va HETMA va dic biét thém ca chdt thai stephen, mot san pham phu & céc
cong doan san xudt dudng tir cli cai dudmg, thi hi¢u suit Ién men cdc axit amin va 5-inosinic ting
ién rat nhiéu va ¢6 th€ san xuat ca L-AG lan GM nhd ciing mot ching C. acetoacidophilum
ATCC 13870 [224]. Gan day, Tsuchida va cOng sv dd tao dugce giong B. flavum Al 12418 hoic
C.acetoucidophilum AJ 12419 bén vimg v6i cdc dipeptit (tyrosin-glutamic hoac alaniz-glutamic)
¢6 kha nang tong hop mot lugng 16n GM khi ¢6 mat clia mot trong bén dibeptit ndi trén. Suzuki
va cong sy da tim thay su ¢6 mét cla trehaloza v glucoza trong dich men cia ching
Athrobacter pardfineus sinh trudng trong moi trudng s-parafin C,;-C,, khi duge thém PG vao
giai doan diu cua qud trinh sinh tradng. & day tong luong dudng ting lién e theo thoi gian lén
men nhung dudng khir glucoza tang rat it. Nhu vay 56 con lai 1a duding khong c6 tinh khi, dudng
trehaloza.

Suzuki va cong sut cho bi€t viéc b6 sung Cu™? vio moi trudng véi luong 1,26 mg// va bd
sung PG vao giai doan dau sinh trudng cla Athrobacter parafineus KY 4303 trén moi truong
parafin C,;-C;, 1am tang tich luy L-AG theo thoi gian. Gan day, Yoshii, H. vi cong su dd thong
bio ring c6 thé diéu tiét sy tich luy rehaloza dé€ 1am ting san luong L-AG trong lén men.

Okazaki vi cong sy dd khing dinh ¢6 t6i 35 + 45% axit oleic dua vio moi truong da
- dugc B.thiogenitalis No 653, mot thé dot bién von ddi hoi axir oleic cho sinh truong va tich luy
L-AG, loi dung d€ tao thanh hgp chit dudng - lipit .

Nakao va c¢ong sy cho bi€t néu thém PG hoac cephaloridin vio céc t€ bao
C.alkanolyticunt No 314 sinh trudng trén n-parafin thi s€ gdy nén si tich tu déng thai ba san
pham photpholipit, ddn xuat N-acetyl-hexoamin, (mot hop chat trung gian tao nén thanh t€ bio)
va L-AG trong do gilta L-AG va photpholipit ngoai bao ¢6 méi tuong quan chat ché: L-AG i lé
thuan v6i photpholipit ngoai bao. Kikuchi va cong su nghién ciru tiép van dé ndy va xdc nhan
cac axit béo C,,-C,; cling dugc tich ty ngoai bao cling véi photpholipit; thanh phan cau tao cla
photpholipit ngoai bao va noi bao déu giéng nhau. Viéc tich luy N-acetyl hexozamin ngoai bao
¢6 lién quan v61 ban chat cua chit khdng sinh dura vio 1€ bao. Tt ci cdc khdng sinh tic ¢hé t6ng
hop mang (€ bio déu thiic day viéc bai tict cdc chit cdu tao nén t€ bio vio trong moi trudng.
Trong s6 7 khing sinh dem thir D-cycloserin ¢6 tic dung manh nhat. N-acetyl hexozamin la-



nhimg san pham trung gian cdu tao nén thanh 1€ bao. N gudi ta bi€t hop chit nay bao gém ba
thanh phan la axit N-acetylmuramic, N-acetylhexozaminuronic va N-acetylglucozamin .

1.5.2.3. St chéch lutong tao sdn phdm chinh

Trong diéu kién binh thudng san pham chinh ciia moi qu4 trinth sinh tong hop L-AG la
L-AG va CO, nhu di néi & trén, Nhimg khi thay do; dleu kién lén men thi san pham chinh khong
phai la L-AG ma 12 cdc sin pham khéc.

Takamura vi cong su cho bi¢t thay déi luong cao ndm men va cao ngd gilt cho ndng do
photphat vo co trong méi truding & pham vi trén dudi 0,0129% s& lam cho vi khuan Acetobacter
agerogenes khong san sinh L-AG ma san sinh valin véi so lugng 1on. Asaki va cong su khing
dinh c6 th¢ han ché néng do photphat vé ¢o bang cich thém 6- -mercaptopurin dé cho qud trinh
len men L-AG & vi khuén trén chuyén thanh qua trinh Ién men valin. Kinoshita S. v céng su da
gay dot bién cic giong sinh L-AG tao ra gidng méi c6 thé-sinh lizin & moi trudng giau biotin.

Nara va cong su da nghién citu tdic dung cla PG lén viéc chuyén san phdm chinh & cic
chung sinh homoserin, lizin hay valin vi thay rdng néu thém 4 dv/ml PG vio gio tht 7 + 9 sau
khi bat ddu 1én men nh& chilng sinh homoserin M. glutamicus 534 - Col47 thi qua trinh 1én men
homoserin s&€ chuyén thanh qud trinh lén men L-AG. Hién tuong tuong ty cling xay ra déi véi
giong sinh lizin va valin. Cic gidng nay tich lug L-AG thay vi lizin hay valin khi duge thém PG
vdi luong va thai diém nhu da néi ¢ trén .

Gin day, Shiratsuchi va cong sy dé xudt mot quy trinh lén men mdéi bién qud trinh lén
men lizin thanh qua trinh lén men ca lizin lin L-AG. Nguyén tic cla phuong phap nay rat don
~ gidn: cdc tac gid sir dung giong sinh lizin 1én men trong moi truong giau biotin két hop bo sung
chat hoat dong bé mat hodc PG (tuong ty khi lén men bing gicng sinh L-AG) va diéu bat ngd da
xay ra; ca lizin vi L-AG déu duoc tich tu vOi s6 lugng 16n t6i mic ¢6 thé dp dung t6t trén quy
mo cong nghi¢p. Phuong phip méi dil mang lai hiéu qud trén 2 phuong dién. Mot I3 téng lugng
lizin va L-AG sinh ra déu nhiéu gap 1,3 + 1,45 ldn phuong phdp cii, hai 1a pH méi trudmg it bi
thay déi nhdr s két hop giita lizin (mang tinh kiém) va L-AG (mang tinh axit).

I.6. Cac phuong phap van hanh quy trinh lén men L-AG
1.6.1. Phuong phdp lén men
1.6.1.1. Phuong phdp lén men gidn doan

Dua vao ché do cung ing co chat nguoi ta chia lén men gidn doan thanh hat loai: Lén
men gidn doan khong bd sung co chit va lén men gidn doan ¢6 bo sung co chat. O phuong phip

thit nhat, ngudi ta cho toin bd ¢o chit va hod chit cin dung mot 1an ngay tir ban ddu vio cic
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thiét bi lén men. Chi c¢6 NH,, diau pha bot hay cdc chat “khdng™ biotin nhu PG va cdc chét hoat
dong bé mat 11 dugc bé sung theo nhu cdu trong qua trinh 1én men. Lugng moi rudng ban dau
thudng chiém 60 + 65% thé tich thung. Khoang tréng con lai cha thing danh cho bot hoat dong.
Né&u lén men trong binh lac thi thay déi lugng moi trudng dé 66 lugng oxy hoa tan 1én nhat thich
hop cho sinh tong hop L-AG cila mdi loai dudi diéu kién lac nhat dinh, Phuong phdp nay thich
hgp d6i véi co chit it ¢é tdc dung vc ché vi sinh vat & nong 4o 10 + 12% nhu cdc loai dudng
chéng han. O phuong phap thit hai, ngudi ta khong cho toian bo co chit vio thiét bi lén men ngay
tir ddu mi chia lam hai khéi: Khéi nho (= 15 + 20%) ciing cdc hod chat duoc dua vio moi trudng
ban dau, khdi 1dn con lai (= 80 + 85%) ducc bé sung din trong qua trinh lén men. Phuong phdp
ndy dac biét thich hop d6i véi cic logi c¢d chat ¢6 khé niing tc ch€ sy phét trién cla céc loai vi
sinh vat ¢ nong dé cao nhu c6n, axit hitu co va n-parafin. Tuy vay lén men trong moi trudng
duong ngudi ta cling dp dung phuong phdp 1én men gidn doan ¢ bo sung co chat. Lugng moi
trudng ban diau chiém 40 + 45% thé tich hitu dung clia hiét bi. Thé tich con lai danh cho khéi

luong cd chat va nguén NH; bé sung sau niy.

Khi l1én men trong binh lic hoic thiét bi nho co chil va cac hod chat can ding duoc

thach tring chung hay riéng cho timg loal sau hén hop lai trude khi u€p giong 1én men. Khi 1én

. men trong cac thiét bi I6n & quy mo san xuat cic hod chat can diung duge thanh tring gidn doan

& timg thiét bi riéng bi¢t sau doé phdi tron lai theo ty 1¢ can dung. Co chat duge thanh trung lién

tuc theo ché€ do nhiét do thap thoi gian dai hay nhiét do cao thdi gian ngan va duge dua vao méi

truong theo tinh chat clia timg phuong phap lén men. Ty 1& giong ti€p vio moi trudng thudng la
1 + 5% ¢ phuong phip khéng bé sung cd chat va 15 + 16% & phuong phip ¢ bo sung co chit.

Céc thing 1én men duge trang bi canh khudy dé khudy tron moi trutng. Khong  khi
trude khi dua vao moi trudng duge xir 1y vo tring mot céch nghiém ngat va khong ché & mitc co
hé s6 oxy hoa tan phit hop véi yéu cdu cla timg giong dng véi ché do khudy nhat dinh dé ¢6 hiéu
sudt sinh L-AG cao nhat,

1.6.1.2. Plutong phdp tén men lién tuc

Ngudhi ta phan biét nhiéu loai hinh lén men lién tuc tuy theo tinh chat cia hé théng thiét
bi vi trang thii t& bao tr do hay ¢6 dinh trong chit mang. Wu Wy vi Wu, W.T. cho biét ¢6 thé
lén men fién tuc L-AG bang ching B. divaricanun trong thiét bi hinh 6ng dao tron nhd stc nang
cia khong khi . Gebrike va cong su so sanh hiéw qua lén men L-AG cua phuong phap 1én men
lién tuc hai hoic mot giai doan véi 1én men gidn doan thong thudng va chi ra rang hi¢u sudt lén

men L-AG dat cao nhdt & phuong phdp 2 giai doan, trung binh ¢ mot giai doan va thip nhit &
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1én men gidn doan. Tuy vay lén men lién tuc kiu ndy duogc 4p dung vio thue 1€ ¢6 18 vi khé dam

bao vé triing trong qud trinh lén men.

P ¢6 nhi¢u thong bio vé lén men L-AG theo phuong phdp ¢6 dinh 1€ bao. Ngay tir ndm
1973 Slowinski Vit cong sy da tién hanh 1én men L-AG-gidn doan trong binh lic bang
C.gutamicun MB-1382 ¢d dinh trong gel polyacrylamit va dat duoe khoang 15g L-AG trong

m@t lit mo1 trudng sau 144 gioy 1én men.

Constantinides va cong su di ¢d dinh t€ bao B. flavem trong collagen, ti€n hanh lén men
L-AG theo phuong phip gidn doan va nhan thiy rang phuong phdp niy c¢6 nhiéu nhuge diém,
hi¢u suat len men chi dat khong qud 9 g/, Cic tic gid da cdi tién phuong phip dinh hinh chat
mang ty tac hat theo phuong phap théng thuong sang tac ming collagen tham dinh & pH 7.0
cudn tron cac mang niy dua axit vao thimg lén men kiéu ong va tién hanh Ién men lién tuc trong

5+ 10 ngay. K&t qua dua lui khd kha quan.

Henkel va cong sy di ¢6 dinh & bao C. glutamiciun ATCC 13058 trong thuy tinh xSp
va ti€n hanh lén men lién e L-AG & thiét bj kiéu FBR dat duoc tdc do sinh L-AG 12 0.3 2/Lh (&
thung khuay 1én men gidn doan 1a 0,33g/7.h).

Amin va cong su da khao sat dong thdi 1én men L-AG nhd C. glutamicum ¢& dinh trong
chat mang dé ¢ binh phan iing va nhan thdy cdc axit lactic, sucxinic, alanin va aspactic dugc tao
nén sGm trong len men va trong pha sinh L-AG. Trong khi axit gluconic, a-XG vi prolin duge
sinh ra sau va trong pha tong hgp L-AG; t6c do chuyén dich oxy trong 1én men ¢6 tdc dung t6i
hiéu sudt len men L-AG. Dudi diéu kién 151 wu hicu suit 1én men L-AG dat i 58,5 g/l va hiéu
~ sudt chuyén hod dat 74,6% so véi ly thuyét; téc do tao L-AG 12 6 g/7h.

Amin ¢6 dinh t€ bao C. gluramicion trong bot polyurethan vi tién hanh lén men lién tuc
trong thing khudy kiéu dimg. Tédc gia xdc nhan t6c do khudy, toc do chuyén dich OXy va téc do
pha loiing ¢6 anh hudng dén hi¢u suat 1én men L-AG; khi 1én men dii ngay biotin va PG duogc
tich tu la1 & bén trong t€ bio: nong do cla cdc chat nay cdn phii khong ché & mic 6i vu cho
hoat dong lau dai cua day chuyén.

1.6.2. Lén men trong moi truong nghéo biotin khong bo sung co chadt dudi diéu kién binh
thuong

Nguyén tic phuong phip: Lén men trong méi trudng nghéo biotin khong bé sung cg chat

dudi diéu kién binh thuong cé nghia 1a qud trinh 1én men duge tién hanh & didu kién t6i vu nhat
vé nhiét do. pH, lugng gid, thanh phin mo1 truong, luong gidng va néng do. NH, trong dich.
Khong bo sung ¢o chat nghia 1a dudng dugc dua vao bun ddu vai toan bo lugng can thidt do do,
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lrgng dich dua vao ban dau ciing phai dat tri s6 t6i da cho phép, thudng 1a chiém 60 = 70% thé

tich thi€t bi lén men.

Khéng ch¢ cdc diéu kién k§ thaat: Khi sit dung Corynebacteriun phai chi ¥ 16 dac
diém sinh 1y va nhu cdu dinh dudng ciia né ma dé ra cic diéu kién k¥ thuat cin khong ché
nghiém ngat dé dién bién lén men xay ra theo ¥ mudn. Nhimg diéu kién k¥ thuat dé 1a: thanh
phdn va ty 1&¢ moi trudng, diéu kien khir tring moi trudng; pH dau tién, trang thai sinh 1y va chat
lugng gidng cap I, nhiét do Ién men, cudng do thong gid, tinh chat vo trung trong 1én men, ky
thuat pha bot... Néu cdc diéu kién trén duge khong ché 5t thi dién bién lén men (OD, RG, L-
AQG) bao gid ciing xay ra theo quy ludt va dat hiéu qua kinh t& cao. |

Moi ruémg: N6t chung sir dung Corynebacteriim ta ¢6 thé diing cao ngé hay ri dudng
mia két hop véi thiamin vi dam thuy phian lam ngudn cung cap biotin, thiamin va dam axit
amin. Nhung du ding nguyén liéu nio di ching nita ciing phai dim bao yéu ciu vé biotin,
thiamin l1a 2,5y//it biotin, 150 /it thiamin v mot s6 axit amin chd yéu nhur xystein hay Xystin,
loxin, histidin va phenylalanin hoje tyrosin hoic tryptophan. Trong dé cdn chd ¥ ring xystin va
xystein cd thé thay thé cho nhau, nhung xystin ¢6 hi¢u tng manh hon 13 xystein. Sir dung mot
trong nhifg axit amin thom ke trén va loxin, tirosin, xystin hay Xystein ¢6 thé thay thé dwoc ca

hén hop 21 axit amin thudng cé keo mi hay casein.

Néng do dudng ban diu thudng tir 10 + 14%. D6 1a dudng glucoza thuy phan tir tinh bot
ngo, khoai, san, mi, dich dudng phai ¢6 néng do glucoza cao, it nhit ciing phéi dat trén 90%
t9ng lugng hydrat cacbon. Néu trong dich dudng it glucoza, nhiéu maltoza hay dextrin thi 1én
men s€ cham vi hiéu sudt chuyén_ hoa dudng thanh L-AG thép. Dich dudng khong duge 1an than
hoat tinh, chia it sit va musi an. Ham lugng cho phép 1a Fe® < 50 y/ml va NaCl < 0,4%.

~ Ure ban dau phdi khéng ché &ty 1 1,7 + 1,8%. Cho ure nhiéu hon ty ¢ nay s& tic hai
16n. Tong Iuong ure dua vao khoang 3 + 3,6%. Néng do ure ban ddu thip qua ciing c6 hai.

Ion kali duge cho véi lugng cén thiét, thuong 1a 0,017%. Ion photphat cho duéi dang
mu6i photphat Na,HPO, (0,17 + 0,20%), K,HPO, (0,12 + 0,15%) hay (NH,)HPO, (0,08 +
0,1%). Né¢u nong do K,HPO, cao hon 0,25% s& lam dudmg hao nhanh va L-AG tao it.

Moéi trudng ¢6 thé thanh tring theo phuong phdp gidn doan hoac lién tuc. Thanh trung
theo phuong phip nao ciing phii dam bao hi¢u qua diét trimg 16i da va khong lam anh hudng i
chat lugng moi truong. Néu thanh trimg theo phuong phdp gidn doan tai ndi ¢ 5000 + 6000 lit
thi dé & nhiét do 115"C trong 15 phit v khéng ché thoi gian tang nhiét 161 113°C va gidm nhiét



16i 60°C khong qué 30 phiit [a t6t. Néu thanh tring theo phuong phdp lién EI;IC thi thai gian giai
nhiét & 110'C + 115°C dai nhat 1a 15 phuit.

pH méi trudng ban diu phai 14 6,7 + 6,9. Trudng hop pH ban déu duséi 6,2 hay trén 7,5
déu 1am cho qud trinh [én men dién ra bat thudng.

Gidng vi sinh vat: Giong dugc nuoi dudng trong binh tam gidc 1000 ml, bao quan trong

th lanh 5°C trong 24 gid chdy két qua kiém tra vo tring. Sau dé 1i€p vao gidng cap II, nuodi dudng
9 + 10 gid roi ti€p ngay vdo lén men. TY 1¢ gidng tiép vao lén men 11 0,5 « 2,0%, tuy theo ndng
do 1€ bao trong dich gidng 1a 10 g7 thi chi cdn 0,5 + 1% 13 di. Cho nén khi ding moi trudng
nhin giong giau dudng va nhiéu biotin (4% glucoza, 5 v/ biotin) ta chi ¢4n ndi nhan giong cdp 1
c6 dung tich hifu dung 140 lit ciing dii gidng 1i€p vao 35 000 lit méi trudng 1én men.

Tiéu chuin quan trong nhat d6i véi gidng cap II 1a thudn khiét, db sinh khoi khong bi
téc dung nhiét va dang & thoi k¥ sinh sin logarit. Sau khi dat tiéu chudn vé sinh khéi, xem xét
cdc tieu chuin khdc, 1iép ngay sang lén men, khong bao dp ¢ do luc wren 2 kG/em?® trong thoi
gian lau o nhi¢t do thudng. Vi tam nhu vay s& lam thay déi dién bién qué trinh lén men binh
thuong. Neu phii chd moi trudng hay vi 1y do nio dé phai bao dp giit gidng thi phai bio ap & 4p
sudt p < 2kG/cm’ va nhiét do 5 = 10°C, nhung khong qué 5 < 8 gid.

Thong gi6 va khudy: Khudy lam moi truong déng déu, thay ddi néng do san phdm trao
d6i chat trén miing 1€ bao vi khudn va 1am ting dé hod tan ctia oxy vio moi trudng. Thong gid dé
cung cdp oxy cho vi sinh vit va dudi CO, ra khéi dich men. Giita khudy va thong gié c6 moi lién
hé mar thi€t anh hudng t6i 16c do hod tan oxy. DG v6i néi lén men nho 5000 + 6500 lit ngudi ta
dé t6c do khudy 175 + 200 V&/ph, d6i v6i 50 + 65 m’ 16¢ do khuay 1a 110 vg/ph, ty I¢ thong gio
lal: 0,15+ 0,11 ;.:/V_Dh(lhé' tich moi trudng/thé tich khong khi trong mét phit). Néu giir nguyen
cuong do thong gi6 ma thay t6c do khudy hay git nguyén tSc do khuay ma thay déi cuong do
théng gi6 thi anh huong 16i fuong oxy hoa tan, tdc hai 16n cho sin xuat. Thudng thi tng véi moi
thi€t bi nhat dinh da 6 i6c d6 khuady nhat dinh. Nhung do qua trinh van hanh, giay curoa bj din
ra lam cho toc dé khudy gidm, do vay ty 1& oxy hoa tan it mic diu luong gié dua vao la khong
ddi. Mot nguyén nhan khdc, 1am khudy cham la s& lugng dai curoa khong dd hay cho cdnh
khudy tudc bin quay nguoc. Ca hai hién tuong vira néi trén déu lam gidm oxy hoa tan. Trong
thyc 1€, ta di¢u chinh cudng do thong gi6 bang cdch Iy tay van van khéng khi vio va ra, diéu
chinh sao cho ¢6 lugng gié nhét dinh di qua dich lén men. Viéc nay khong phai bao gi¢ ciing
thye hién duge theo y mudn, ap sudt khong khi nén khong phai ¢6 dinh ma thay ddi luon luon
tuy theo lugng ding trong moi thai gian & cd nha mdy. Cho nén lugng gi6 théi qua dich men
khong gid try ¢6 dinh ma dao dong theo hinh sin v6i chu k¥ phu thuoc vao su thay ddi dp luc khi
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nén va sy diéu chinh van gié. Trong san xuat thudng gap hién tugng oxy hod tan hon Ia thira oxy

hoa tan.

Nhur & phin trén da phan tich vé nhu cdu oxy cla vi khudn trong suét giai doan sinh
truong va giai doun sin xudt ciing nhu dic diém t€ bio s6ng dudi diéu kién thong gié khic nhau.
N&i chung & giai doan sinh sdn vi khudn ¢6 thé cung cip di hay thi€u oxy, & giai doan san xuat
phai cung cdp du hay thira oxy thi hiéu qua lén men khong thay déi nhéu. Song néu lam nguoc
lai thi hau qua xay ra khong ludmg duge, béi vi vi khuin nuoi dudi diéu Kién sinh san thira oxy
thi hau nhu khong c6 khi nang a0 AG. Bai the cdn dac biét chi trong diéu chinh luong gié sao
cho phil hop véi timg giai doan va d€ dé dang khéng ché cong nghé ngudi ta thong gié véi ty 1&
trung binh dé khong danh hudng t6i dic tinh 1€ bio, nhim tao ra lugng AG cao nhit,

Nhiét do: Trong qud trinh nuoi dudng nhét do moi trudmg lén men tang lén do ba nguyén
nhan: nhi¢t co hoc, nhiét ho hip va nhiét lén men. Trong dé nhiét nhiét co hoc do khudy tron

. sinh ra It khong ding ké, quan trong nhat 14 nhiét ho hap va nhiét Jén men.

Ta bi€t qud trinh ho hdp va 1én men & trong t&€ bao gidi phong nhiéu nang lugng nhu s&
chi rd & hai phuong trinh duét day:

CH:0, + 6 O, » 6 H,0 + CO, + 674 kcal/mol
CeH2O04 +3/2 0, + NH;, — 3/2 H,0 + CO, + AG + 213 keal/mol

Nhur vay dé oxy hod hoin t0an 1 kg glucoza tao thanh H,O va CO, thi gidi phéng 3744
kecal va tao ra L-AG thi giai phong 1183 kcal. Cho nén néu trong 1 gits trung binh néng do
dudng giam 0,5% (175 kg 0 ndi 35 000 lit dich hay 17,5 kg & ndi 3 500 Iit dich) thi luong nhiét
toa ra & néi 16n 1a 655 200 keal va ndi nho 13 65 520 kcal (néu oxy hod hoan toan thanh H,0O va
CO,) va 204 025 kcal hay 20 402 keal (néu oxy hod thianh glutamic). Néu 50% so dudng tiéu
hao dé tao AG con 50% nita tieu hao do ho hdp thi trong méi gid lugng nhiét tod ra 1a 429 612
kcal & noi Jén vi 42 961 & ndi nhd. Lugng nhiét dé di 1am cho nhiét do moi trudmg tang lén
khodng 12°C néu ta khong ché khong cho nhiét tai di theo bat k¥ hinh thic nao. Trong thuc t&
nhi¢t n6i lén men khong ting dén ndi ghé gém nhu vay mic du khong ¢ nude lam lanh.
Nguyén nhan cilla van dé nay la & ché, db khong ¢6 nudc 1am lanh thi nhiét sinh ra vin dugc tai
di do méi trudmg trao doi nhiét véi khong khi théi qua va qua bitc xa nhiét cha vo thiét bi. Cling
cdn nhdn manh rang ty [é duong tiéu hao cho ho hap vi tao AG khong phii luon c6 tri s6 khong
doi. Ban dau gidng sinh sin nhiéu, dudng tiéu hao chil yéu cho qud trinh ho hap nén nhiét 1oa ra
nhiéu, nhiét do cua moi trudmg tang 1én dir doi. Khi vi sinh vat tao L-AG thi nhiét sinh ra it hon

nén nhit ¢ moi trudng tang en nhung khong nhanh nhur giai doan ddu. Téi thoi ki san xudt vi
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khudn sinh AG Ia chil y&u thi nhiét do moi trudng ting lén lai it hon so vdi cac thoi gian vé
truGe. Trong thyc t€ mat nude 1am lanh thi cir 10 phiit thi shiét do méi trudng lai tang lén 1'C.
Cin diéu khi€n sao cho nhiét do & giai doan sinh san 1a 32 + 0.5°C 1a thich hop nhét. § giai doan
san sinh L-AG, nhi¢t d6 cdn 1 34 + 35'C nhung ciing c6 thé Ién dén 37 + 38°C van khéng anh
huéng 16n (6 san luong AG cusi cing. )

Phd bot: Trong qua trinh lén men, moi trudng sinh ra rat nhiéu bot. 6 nhdt clta moi
trudng cang cao, bot cang quinh, cang khé phd. Ngudi ta ding ddu lac, dau huéng duong hay
dau khodng dé phd bot. Cic loai ddu nay nhu con dao hai ludi, vira ¢6 hai lai vita ¢6 lgi. Dung it
diu véi ky thuat phd bot 5t s& ¢6 loi. K§ thuat pha bot kém, phai diing nhicu s& lam qu4 trinh
lén men bi dnh huéng. Chi khi nao bot bin tung toé lén mat kinh méi cho mot chit dau cho xep
bot xudng. Chii ¥ cling lugng ddu tiéu hao, ta chia 1am nhiéu lin dé pha thi hiéu qua hon 1 chia
lam it Ian. Tong luong ddu dem ding khong duge vuot quéd 1% so v6i dich men. Ngudi ta cin bo
tri nhig thi¢t bi 1 dong dé phid bot. Ddu gay tic hai nhifu nhat & giai doan sinh trudng. Boi the
can hét stc tiét kiem dau & thai ky nay. Da cho nhiéu ddu vio giai doan diu lén men thi khé

long con hy vong dat két qua 16t

pH trong qud trinh 1én men: Vi sinh vat sinh san nh& cic qud trinh trao déi chat. San

‘pham chil y€u cla cdc vi khudn sinh L-AG tiét ra moi trudng la cdc axit hifu co v axit amin,
trong dé ¢6 sucxinic, a-xetoglutaric, glutamic, alanin, cde san phim nay sinh ra cang nhiéu thi
PH moi truding cang giam. Song pH chi gidm xudng 16i 5 + 5,5 1a dimg lai bdi vi pH nay tic ché
moi hoat dong cha vi khuan sinh L-AG.

Hoat luc men ureaza & vi khuan sinh L-AG khd manh. N6 phén huy ure thinh NH; va

CO,. NH, trung hoa céc axit hifu ¢g va cdc axit amin lam cho pH moi trudng hién & dang kiém

“y€u chimg nao NH, van con dur. Nhung vi sinh vat phai lgi dung NH;, d¢ (6ng hop L-AG va protit
t€ bao cho nén néng do NH, sé tang tdi muc nao dé roi sé giam. Néu khong bo sung them NH,
dugi dang ure thi pH moi trudng ti€p tuc gidm cho téi khi vi khudn ngimg tiét axit amin va axit
hiru co ra ngoai. Cin khéng ché pH moi truong & trong khodng nhat dinh, tir 7 + 7,5 Ia t6t. Didu
niy ¢6 1y do chinh ding cla no, lién quan t6i moi hoat dong s6ng cia t& bao vi khudn sinh L-AG
va hot tinh cua cdc enzim, dic biét 1a men L-AG-dehydrogenaza (hinh 4.1).

Ta bi¢t ring, mot bi¢n d6i nhip nhing trong & bao s6ng gin lién véi hoat dong ca he
men ho hdp va hé men tong hop L-AG. & phin co ché da trinh bay 15, vi khudn bién déi glucoza
theo nhi¢u cdch dé thanh w-xetogltttaric vi tir day nhd qua trinh amin hod khir véi NH, ma tao
thanh axit glutamic. Phan tmg hod hoc nay ducc biéu dién dudi phuong trinh sau:
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AG-dehydrogenaza
a-xetoglutaric + NH, + NADPH 4———  Glutamic + NADP
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Hink 4.1. Anh huong cia pH lén hoat lue glutanat-dehydrogenaza.

Phan tmg thugn nghich trén, dudi xic tdc cla enzim glutamic-dehydrogenaza, phu .thuc}c
rat nhiéu vao pH va nhiét do ctia moi trudng. Theo Gretovich, pH 61 uu cho phan img tao L-AG
la 7.5. Khi nghién citu vé bin chat tic dung cia glutamat-dehydrogenaza, E.L.. Winnaker v
H.A. Backer di thiy ring pH t6i uu cho phin (mg thuin (bién o-KG thinh L-AG) 13 7.5 vi cho
phan tng nghich (bién L-AG thinh o-KG) 4 9,5. H. Singu va ¢ong su ciing da thu duge két qua
© tuong tu. Khi nghién cifu men glutamat-dehydrogenaza & vi khudn Brevibacterimm sp., Cac tic
814 nay thay rang hoat luc enzim nay khong thay déi theo thai gian lén men, lén gdp hing ngin
lin hoat Iuc clia cic enzim khic v diéu quan trong nifa 12 téc do phan img thuan cao gap 6 lin
16¢ do phin ting nghich. pH t& bao chuyén din tir axit (pH = 6,3 + 6,6) sang trung tinh (pH = 6,9
+7,0) khi 1€ bao chuyén tir sinh sdn sang tao L-AG. (hinh 4.1: 4.2)

Do sur khiie nhau v& pH 161 uu ké trén ta cin phai tao pH thich hop cho phan vng tao L-
AG, 1ang 16¢ do phan (ng nay lam Igi cho sén xudt cho nén bé sung ure (ngudén NH,) sao cho
pH dich men luén & khoing 7,5 va néi chung toin bo luong ure cin ding nén dua vao moi
trudmg trude gids thit 24 cha qud trinh 1én men.

Cdc duong cong co bdp: Khi moi didu kién k¥ thuat da dugc khong ché€ nghiém ngat
ding theo yéu ciu dé ra vi qud trinh lén men khong bi nhiém tring thi sy phdt trién sinh khoi,
16c dé hao dudng, 10¢ do tao L-AG bao gi cling bién thién theo quy luat n dinh. Theo doi hiang

tram mé lén men san xudl o céc hé lén men khic nhau ta déu thdy cdc dudng cong ¢6 dang nhu
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hinh 4.1. Qua hinh nay ta thdy vi sinh vat phat trién khd nhanh trong moi trueng glucoza: Ngay
wr gid thit nam da bat dau vao giai doan phét trién logarit dé réi dén gir 1620 budc vao giai
doan cin bang va tir dé OD khong thay déi nita, Corynebacterium tao L-AG khd sdm vdi toc do
khd nhanh va khong doi sust tir gidy thir 12 dén gitr tht 28, sau.dé ¢6 cham dan cho t6i khi trong
moi trudng khong con dudng nita. Song song véi viée phdt trién sinh khéi va tao L-AG, dudng
(RG) cung hao cham & 9 git ddu, sau d6 hao nhanh dé dén gid 30 & di dudng hao cham ddn va
dimg han khi con khoing 1%. Giao diém duong cong RG va L-AG tuong Umg véi gidy thit 21+22
cla qud trinh lén men. Néu néng do duomg ban diu 13 11,5% thi dién bién duong cong RG va
L-AG ciing trong nf nhu 6 moi truéng 6 ndng do dudmg cao, nhung néng do L-AG cudi cling

ctia dich men thip hon néng do L-AG cudi cling ciia moi truong duong ndng do cao.
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Hink 4.2. Anh huing cia pH lén hoat Iuc men L-AG-dehydrogenaza  Brevibacterium sp
(theo H. Slingu va cong su, 1971).

PH mot trudng sau khi ti€p giong tang dan theo thoi gian nuoi dudng dat 16i gia i cue
dai pH = 7.5 + 8,0 0 giv 12 va giam déan xuong 7,2 + 7,3 & gidy 23 + 25. G day ti€p thém ure pH
tang lén roi lai giam cho i khi dudng con khoing 1% va L-AG khong tao nira thi lai tang lén
hay giir nguyen v6i gid tri nizo d6. Nhu vay 12 gifra do bién thién pH cudi ciing, nong do dudmg
cudi cbing va ham Iugng L-AG sinh ra cudi cling ¢6 mdi lién he chat ché, can cit viio mdi lién he

dé6 dé két thic Ién men cho diing lic.
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Khi nong do L-AG trong dich khong tang nira thi qua trinh lén men da két thic. Néu
Khong c6 s6 ligu vé L-AG thi ¢6 thé can ¢ vao dudmg con lai va su bién d6i pH dich men ma két
thuc Ién men. Khi dudng con dudi 1%, pH dang giam bdng ting lén hay dimg lai khong giam

nira thi viéc tao L-AG ciing khong xdy ra nifa va c6 thé két thiic 1én men.

Nguyén nhin cia hién tuong pH dang giam bong dimg lai hay tang 1én chi yéu la do
viéc tao L-AG dimg lai. O day néu con usre, men ureaza phan huy ure thanh NH,, vi NH; khong
dugc sir dung dé 1ae L-AG hay protein 1€ bao thi 16n tai ¢ rong dich lam pH dich men tang lén.
Néu ure da dung hét thi khong con ngudn tao NH; nita, s6 NH, cdn du sé khong bi sir dung tiép
nén moi trudng cé pH khong doi.
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Hinh 4.3. Dién bi¢n cic dudng cong co bin trong men & méi trudng nghéo biotin khong bo sung co
chit bing chung Conynebacterium, .

L.6.3. Lén men dudi diéu kién nghéo amoniac

Nguvén ¥ phuong phdp: C6 nhiéu quan niém khdc nhau vé vai trd cha NH; trong sinh

t6ng hop L-AG tir glucoza. Diéu rd rang nhat 12 NH; cung cdp nito cho vi sinh vat téng hop
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protit t€ bao, axit glutamic, duy tri pH moi trudng & gid tri nhat dinh. Mot s6 tdc gid cho ring
c4n phai ¢6 NH, v6i néng do cao thi viée tich Juf L-AG mdi duge (ot vi NH; ¢ tdc dung quan
trong trong sit thim thau t€ bao, tao diéu kién thuan lgi cho L-AG thodt ra ngoar mang € bao vi
khudn. C6 téc gia cho ring NH, khong ¢6 quan h¢ dén sit thim thau t& bao. Ngoai chifc ning
chinh 12 cung cdp nito vi nhém NH, cho qué trinh sinh téng hop, NH, chi déng vai trd trung hoa

~ axit hitu co va axit amin, duy tri pH ¢ pham vi cé 1gi cho sy hoat dong clia vi sinh vat. Duong
nhién cin phii ¢é mot néng do NH, gi6i han nio dé dé cho phin (ng amin hod khir xay ra duge
hoan toan, tifc 14 néng do NH, tie thi phai 16n gdp nhiéu lan néng do a-xetoglutaric.

Néu khong ¢ dit NH, thi chudi phan ting tif pyruvic — a-XG —> glutamic khong thé
ludn xay ra theo chiéu thuan, dan téi viée 1t dong pyruvic va hau qua la viéc tao ra axit lactic tir

pyruvic, Két qua thuc nghiém cling di xic minh dicu vira néi & trén.

Néu cﬁo Corynebacteriion 1én men trong moi trupng c¢6 12% glucoza, ¢6 néng do ure
ban ddu 1a 1,8% v bo sung lugng ure khic nhau tr 0,2 + 1,2% khi pH gidm xuong 7,2 va ding
CaCO, hoac Na,CO, dé diéu chinh pH va giir pH & pham vi 7,5 thi lugng L-AG, axit lactic,

. aspartic sinh ra phu thudc vao tong luong ure dem diing (bang 36; 37).

Bdng 36. Anh huong ciia téng luong ure trong méi truomg dén chat lugng dich men clia
Corynebacterium khi c6 mat CaCO, vdi lwgng 2%

Téng s6 Thanh phan hod hoc coa dich men git 44

ure (%) pH a-KG lactic aspartic AG (g/h NH,* (g/h
3,0 8,0 - - - 48.6 8,0
2.4 6.8 - - - 54,6 542
2,2 6.6 + - + 534 3.20
2,0 6.5 ++ ++ ++ 472 2.89
1,8 6,4 +++ +++ +++ 472 1,97

Bdng 37. Anh huémg téng cong ciia ure dua vio moi trudmg dén ndng d¢ L-AG sinh ra dung chiing

Corynebacterium khi cé6 mat Na,CO; v6i luong 0.8 + 1,4%

Téng s6 ure Téng s6 Nong do L-AG trong dich (g/0)
(%) Na,CO, (%) Pat | Dot 2 Pot 3
3,0 - 50,0 50,5 499
2,2 08-10 554 532 54,0
2,0 12-14 51,6 49,1 492
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Cdc s6 li¢u trén cho thdy c6 thé diing Na,CO, va CaCO, thay thé chic nang clia NH, dé
trung hoa axit hitu ¢o va axit amun. Luong ding cla hai loai hod chit nay phu thuée vao néng do
cha axit hitu cd va axit amin, chd y&u 1a axit glutamic sinh ra. Trong truong hop céc thi nghiem
trén la 0.2% CaCO; va 0,8 +1% Na,CO,. C6 mot néng do t6i han cla NH, trong moi trudng
khéng ché bdi tong lugng ure dua vae dé cho phan tng tao L-AG xay ra duge hoan toan. Trong
cde thi nghiém trén, tong lugng ure dua vao phai la 2,2% va néng do NH,* trong moi trudng phai
1én hon 3,2 g/l N€u tong lugng ure it hon 2,2% thi L-AG sinh ra it, thay thé vao dé la a-KG,
lactic va aspartic ma chu y&u la lactic. Viéc ding CaCO; va Na,CO, vio muc dich trung hoa lam
cho sinh men ¢6 ham teong ion NH," thip dudi 5 g/ cho phép ta sir dung truc ti€p dich men dé
san xudt m¥y chinh dusi dang nude, néu them NaCl ta duge “nude chim mi chinh™.

Tién hanh lén men: Tinh todn lugng ure c6 thé thay the dugc bang CaCO; va Na,CO,. Vi
pH moi trudng nudi cdy gidm chii y&u do AG sinh ra do vay ta tinh lugng NI,* cdn diung dé

trung hoa AG thanh amoni glunat s& dugc gdn diing vé $6 lugng ure ¢4 thé thay th€ duge. Phan
img trung hoa L-AG vi phan giai ure nhur sau:

2AG+2NHOH - 2AG-NH, +2H,0 (1)
ureaza )
(NIL),CO - 2 NH,OH + CO, ()

Cong (1) vdi (2) ta duge phuong trinh:
2AG +{NH,1,CO —  2AG-NH,'+2H,0+CO, (3

Gia thi¢t ring trong moi rudng 6 5% L-AG, dya vio phuong trinh (3) ta tinh s& duoc
luong ure X 161 da cin cho trung hod hét L-AG dé:

X= 60x3 = 1,02 %]
294
Mat khdc trong dich qua phii ¢6 néng do du NH,* nhat dinh dé khéng anh huong dén tao
L-AG, lugng d6 duge xdc dinh it nhat 12 0,197%. Luong ure Y cung cap 0,197% NH,* dugc tinh
theo phuong trinh:

Y = 0,197 x 60 1182 = 0.33%
36 36

Nhuwr vay néu chid ¥ t6i lugng NH,” du cdn c6 trong dich thi lugng ure ¢ thé rhay thé
dugc bang Na,CO, la: 1,02% - 0,33% = 0,69%.
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Hinh 4.4. Dién bi¢n pH trong qua trinh 1én men trong méi trudmg nghéo biotin khong bo sung cu
chit biang corynebacterium khi giau va nghéo Na,CO,.

N6i mot cach khdc, khong phai dung CaCO;, Na,CO, d¢ trung hoa toan bd L-AG sinh ra
ma chi duoc phép trung hoa t6i khoang 65% s6 L-AG sinh ra ma thoi. Thoi diém b3 sung
- Na,CO, lan diu cé thé xé dich ¥y theo 1én men dién ra nhanh hay cham song ndi chung phai
chd 16i khi pH gidm va néng d6 dudng chi con it hon 3% méi dugc phép bo sung lin dau.
Trudng hop diéu kién trén chua dat thi phai cho thém lugng ure nao dé bdi vi ¢6 thé do sai s§
- phan tich hoac do lugng nén 6ag ure dua xit vao con chua di 2,2% so véi dich.

1.6.4. Lén men trong moi truong gidu biotin
1.6.4.1. K5 thudt diéu khién sinl kot trong moi trudng giau biotin

Ta biét rang cdc gidng sinh L-AG sinh truong trén moi trudng gidu biotin ¢6 kha nang
tich liy L-AG ngoai bao. 3 day vi khudn lién tuc hdp thu biotin, lién tuc phan cit va tang lén vé
khai luong va chi dimg lai chimg nao trong moi trudng khong con ngudn cacbon nita. Muén cho
cac giong sinh L-AG ¢6 kha nang tao L-AG trén moéi trudng giau biotin phai sit dung cdc chat
khdng bitotin nhy di néu & phin trén. Cac chél d6 khac nhau vé thanh phdn va cdu tao héa hoc,

khic nhau vé cd ch€ tdc dung nhumg giong nhau & mot di€ém co ban 1a lam han ch€ tic hai cla
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biotin du tao nén mang t& bao vi khudn cé dic tinh nhy vi khudn sinh trudng trén moi trudng

nghéo biotin, cho phép L-AG noi bao dé dang thodt ra ngoar moi trudng.

Cau tric cdc loai mang t€ bao nhu vay dugc quyét dinh bdi k¥ thuat sir dung cdc chat
khdng biotin. K¥ thudt dé phai dua vao dic tinh cia timg léai giong va timg loai chat khing
biotin. DSi véi méi loai giong nhat dinh, liéu lugng , thdi diém bd sung, s& 1dn bd sung ¢6 ¥
nghia quyét dinh. & di€u kign thich hop, gidng sinh ra ¢6 gia tri on dinh vé khéi lugng va tinh

chat ddp timg nhu cdu tao nhiéu axit glutamic & ngoai (€ bao.

Mudn cho Brevibacterinm factofermentum sinh trudmg trén moi trudong 20 + 500y Ait
biotin ¢6 kha nang tao nhiéu axit glutamic nhét thi phdi cho Tween 60 vio lic ma OD dich lén
men = 0,21 (pha lofing 26 Ian, do & A 562 # m) va 181 s6 luong it nhat 1a 0,1% ¢ lén. Trong
trudng hop nay dich men git két thiic ¢6 OD = 0,4 va ham luong axit glutamic la 50 g// (theo

Takinami vi cong su).

Lé di nhién ciing c6 thé ding penicilin vi liéu lugng va thdi diém thich hgp dé dat dugc
két qua trén. Trong thyc t& san xudt, ngudi ta thudng b sung penicilin 1am nhi€u lin, rong dé
lin ddu la quan trong nhat. Lugng penicilin bd sung 1dn dau, nhiéu it khdc nhau thy theo timg
.~ loai giéng, nhung thong thudng cho dén lugng 4 + 5 dv/ml moéi trudmg la di. Thoi diém b3 sung
penicilin 1dn ddu s6m hay mugn ciing tiy thudc vao timg loai gidng. Nhung néi chung thudng ¢
giai doan diu clia thoi ky phdt trién logarit, n€u ti 1€ gidng ti€p it hay & giai doan gifra cha thoi
ky phit trién logarit néu 1 ¢ gidng ti€p nhiéu. D¢ tién lgi theo dbi trong san xuat ngudi ta
thudmg citn ¢t vao sy phil trién sinh khai 1& bao (OD hay MV) dé quyet dinh thoi diém thém ldn
ddu. Can nhd ring sau khi thém penicilin ldn ddu, sinh khéi van ti€p tuc tang lén gap rudi hay
© gdp doi sinh khai lic mdi tiép penicilin vao. Néu giong tiép vao 1én men phdt trién cham, thoi ky
tiém’ phdt kéo dai thi phai thém penicilin vao ddu thai ky sinh sin logarit. Nguge lai néu gidng
sinh san sém thoi ki 1am quen ngén thi cho penicilin vao gid thit 3 + 4. Hai dé thj hinh 4.5 cho
thdy hai anh hudng bé sung penicilin & hai giong khdc nhau. D61 véi M-glutamin, cho penicilin
lan ddu vao gids thit 4 khi MV=1,8. D6i véi Brevibacterium devaricatium cho lan dau vao git thi
3 khi MV=0,7. Sau khi thém, MV codn tang 1én duge gdp 1.4 14n (6 M-glutamic) hay 2 1an ¢ B.

devaricatum.

Do ¢6 su tang sinh kh6i sau ldn thém penicilin 1an thi nhét, ngudi ta phai ti€n hanh t€p
penicilin 1dn thit hai vi céc ldn khdc nifa néu cdn. Luong penicilin 1iép 1in 2 bang nia luong tiép
lan dau, wic 1a 2 dv/ml moi trudng. Penicilin thém lan 2 vao ldc ma MV dat gia tr1 cuc dai sau 2 -
+3 gits van khong giam. Thudmg chi can thém hai 1dn 13 di, nhung c6 loai gidng can phdi them

déu din trong qu4 trinh 1én men véi khodng thoi gian cach nhau 5 + 10 gid. €6 hai quan niém vé
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bo sung penicilin ldn hai va cdc ldn vé sau. B3 sung theo cdch phong ngira tifc 1 ¢t sau khoang
thdi gian nhét dinh nao d6 lai thém mot it penicilin dé phong vi khudn ti€p tuc phat trién. Theo
cdch nay, khi thiy MV tang thi cho penicilin vio. Cich nay tiét kiém duge penicilin nhung phai
hét siic than trong, cho ding lic méi dat két qua 1ot '
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Hinh 4.5. Thii diém bé sung penecilin 1in dau cho M-glutamic (A) va Brev-devaricatum (B).

Nhu vay k¥ thuat 1én men trong méi trudng giau biotin tuu trung lai 1a k¥ thuat str dung
cdc chit khang biotin dé€ diéu khién qud trinh sinh trudng clia t& bio sao cho dii vé s6 lugng vi
16t vé cdu triic mang 1€ bao, lam cho L-AG tich lily dugc dé thai ra ngodi méi trudng. Con céc
mat k¥ thuat khdc nhur diéu kién pH, thong gid, pha bot va khong ché nhiét do ciing twong tu nhu
& 1én men trong moi trudng nghéo biotin c6 hay khong bé sung ¢o chit.

1.6.4.2. K¥ thudr 1én men bé sung co chdt

Khdc v6i ky thuat lén men khong bé sung co chat, k¥ thuat lén men b sung co chat
mang lai hiéu qua lén vé mat kinh t& tiét kiém héa chat, hoi dién, nude,thiét bi va ndng do L-
AG trong dich cao, thuan lgi cho thu héi. Khi dp dung phuong phdp 1én men b6 sung co chét cin

quan triét may van dé co ban sau:
* Tuo ra lugng giong 16n trong thoi gian ngén.

* Giit nong do dudng thap trong sudt thdi gian 1én men .
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¢ Thay doi cudng do thong gié cho phit hop véi yéu cdu & timg giai doan .

¢ On dinh pH moi trudng trong pham vi 161 uu cho tao L-AG nhung khong d¢ 6n tai
lugng 16n ure & bit ci7 thoi diém nio.

D6 1a nhimg vian dé ky thudt cé tinh nguyén tac phai dam bao di 1én men c6 bé sung co

chat trong méi trudng nghéo hay giau biotin.
1.6.4.3. Lén men bo sung co chdl trong méi triong gidu biotin

Phuong phip tao gidng nong do cao trong thdi gian ngan: khi 1én men trong moi trudng
ngheo biotin khong bo sung cd chat, ngudi ta tiép gidng vio 1én men véi t l& 0,5 + 2%. Luong
giong do sinh trudmg tir tir va dat tri s6 cyc dai vao gid thir 20 + 24. Khoang thoi gian ndy qud
dai so vdi 10ng s thdi gian lén men 1a 38 + 40 gid. Trong lén men bd sung co chat ta mudn
trong vong 5 + 6 git ddu giong phai dat tri s6 cue daj dé tr dé wd di gidng vin lam nhiém vu
sinh L-AG, nfc la néu chu ky 1én men 1a 38 gi&r thi thoi gian chuyén tao L-AG cua gidng s& la 32
gi0. D6 1a khoang thon gian rat quy cho phép giong sinh L-AG tao wén 70 g/ AG trong dich.
Mudn ¢ lugng gidng I16n trong thoi gian ngan, phai ti€n hainh may bién phdp sau:

~Dimg gidng dung ¢6 stic song 161: Nhu ta di biét khi chuyén tir moi trudng nay sang
moi trudng khdc bit ky vi sinh vat ndo cling ¢6 thoi gian tam quen. Thot ky nay dai hay ngan tiy
thudc vao nhiéu y&u 18, trong dé ¢6 trang thdi sinh Iy clia giong. Néu 13y giong dang sinh san
logarit & moi truong nay ti€p sang moi trudng khic ¢é ciing nhiét do va day di nhu cdu dinh
dudng thi gidng s& 1i€p tyc sinh truéng. Thai ky 1am quen $& rit ngén. Loi dung dic diém nay,
trong k¥ thudt 1én men, ngudi ta bo tri k€ hoach sat sao, dé két thic nuoi dudng & giai doan nay,

chuyén ngay gidng sang nudi dudng & cong doan khéac cé ciing nhiét do .

> Tiép gitng vai U 1é cao: & day phai tién hanh nhan giong nhiéu cdp, ching han 3 cap,
méi ¢ di giong tiep vao lén men. Ngudi ta thudng dp dung ti 1¢ 10 + 15% tinh theo thé tich dich
giong / thé tich moi trudmg. Vi du, dé ¢6 gidng tiép vio lén men & ndi 60 m’ v6i ti 1& 15% ngudi
ta b tri thiét by nhue sau:

~Cong doan sin xXuat Cip1 Cap I Cap I Lén men
Dung tich thiét bi (lit} 6 600 6000 60 000
'I.‘lal‘é Il.le MOl irudng sau 13 375 375 25 000
tiép giong (lit)
Tt I giong (%) - 0,4 10,0 150
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Ap dyng ch€ do nhan gidng nhiéu cap khong loi lim vi t6n thiét bi, moi trudng va nhat la
tang cd hoi nhiém tring.

#Tao gidbng bio hoa biotin: Mot trong nhimng dic tinh cia vi khuin sinh L-AG 12 khi
nuodi trong moi trudng biotin né s& hap thu biotin ti mite bio hoa. Néng do biotin té€ bao giam
mdi khi phin cit va (& bao con lai hap thy biotin néu nhu trong moi trudng cdn biotin. Nhimg t&
bao nhu vy luon & tr the sin sang phan cét ngay ca trong trudmg hop moéi trudng khong ¢
biotin.

Dua vao ddc tinh ndy ta c6 thé dung giong ti [¢ thap vdi cdc 1€ bao bao hoa biotin. Lam
theo cich niy ¢6 thé bo duge mot giai doan nhan gi0ng ngoai san Xuat, lic d6 so dé bo tri thiét
bi s€ la: Muon ¢6 néng do giong cao ma thiét bi nuoi dudng bé ta c6 thé nang cao thanh phin
dinh dudng va céc chit sinh trudng, dac biet 1a biotin.

I3

Cong doan san xuat Cap1 Cap 1l Lén men
Dung tich thiét bj (lit) "6 200 50 000
Thé tich moi truomg sau tiép giong 1,2 1 200 25000
(lit)
Ti 1& gidng (%) - 0,10 4,8

Kér qui nghién ciu cling nhu thuc tién san xudt cho thay tiép gidng ti 1& cao mA sinh
khoi thip ciing nhu 1iép gidng ti 1¢ thap ma sinh khéi cao vin cho ta thai glan dat t5i néng do
sinh khoi cye dui gidng nhau, thudng [a sau 5 gi¢s (hinh 4.6).

Nhur vy la dp dung dong thoi cdc bién phdp dd mo 14 trén ta tao ra dugc lugng gidng 16n
trong thoi gian ngin. Lugng gidng d6 di sin sing & trang thdi tao L-AG, néu ta ding cdc chat
khdng biotin d¢ khong ché sinh khi va diéu chinh viéc tdng hop photpholipit mang t&€ bao (xem

phan trén).

~Gilt nong do dudng thép trong qué trinh lén men: Sinh trudng trong moi trudng néng
do thap vi khudn dé phit trién va lgi dung triét dé dudng dé tao sinh khoi va L-AG. Bdi the trong
lén men bo sung co chil ngudi ta cho dudng ban diu tuong doi thap, tir 5 + 7,5%. Khi sinh san
vi khuan lgi dung dudng, nén néng do dutng du giam nhanh chéng t6i 1,5%. Lic nay sinh khéi
da dat t6i gid tri cyc dai vi chuyén sang tao L-AG. Ding dudng b6 sung dé néng do tang lén.
Tuy theo loai gidng vit tdc dung e ché clia co chdt ma nang cao nong do ca chit (& mic c6 ot
c¢ho tao L-AG va khong dnh hudng t6i hoat dong cua vi khudn. Dsi véi duong glucoza hay



sacaroza, ¢6 thé dé nong do 1én 16i 2 +3,5%. Khi dudng gidm t6i 1,5% ta lai bo sung thém. Néi
khac di 12 luon khéng ché ndng do dudng & khoang 1,5 + 3% 1a ¢6 lgi. Nhip do bé sung 1a 1,5 +
2 gid mot lan 1a vira. Néu nhur ¢6 bo phan diéu chinh w dong dé néng do dudng trong dich la
2% thi t6t hon. Toan bo lugng dudng cin diing thudng duge chia lam 10 +12 1dn dé bo sung
trong khoang thoi gian tir 6 + 26 gid clia qud trinh 1én men .
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Hinh 4.6. So sanh su phat trién sinh khoi khi tiép giong vai luong khic nhau.

»Thong gio: Trong lén men bd sung ¢d chal thafi gian sinh san rat ngdn, thoi gian sinh
L-AG rat dai va lugng méi trudng ludn tang theo thdi gian. Ngudi ta phai tinh todn cung cdp oxy
cho gidng theo nhu cau & timg giai doan, 3 giai doan sinh san, giéng cdn nhimg oxy ta thong gié
véi toc do 16n va tang dan theo sit phét trién logarit cha giong. Ngudi 1a thudng thong gi6 thip &
giai doan trudc khi thém penicilin. Khi sinh san dat tri s6 cuc dai ngudi ta giam lugng gié din
din theo chiéu cao cot dich men ting lén do b sung co chat \ﬁgt khi lugng dich men khong tang

nita thi dé & gid tri khong doi. Gia tri d6 thudng bang 33% luong gia 16i da.

»Néng do ure va pH méi trudng: kha nang chiu dung ure ctia méi loai gidng khéc nhau.
Brevibacterium devaricauun phét trién va tao L-AG t6t & nong do 9,5% cua ure. Micrococus ¢6
thé sinh trudng va phit trién (6t 0 néng do cao hon 0,4% tao diéu kién thuin lgi cho gidng sinh
AG. Viec giit ure tiic thdi & ndng do thap cdn mot 1y do khic nira 12 ndng do dudng tirc thoi cling
thap, thudng khong qua 3% va phai giit cho 11 1¢ giita dudng va ure 0 tri s6 khong doi nhat dinh,
khoang 7/1.
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Hinh 4.7. Cic dudng cong cu ban bié¢u dién qua trinh Ién men trong moi truomg
_ giau biotin ¢6 bo sung co chat.

Ure bi phan huy tao thanh NH,* trung hda L-AG, cung ¢dp NH, cho qud trinh amin héa
khir, pH dich 1én men thich hop dé cho AG-dehydrogenaza hoat dong ¢6 loi cho tao AG 1a 7,5.
Trong thuc tién ngudi ta khong ché pH moi trudng khoang 7 +7,5. Ngudi ta chia tdng s6 ure ra
lam nhiing lan dé bo sung, thudbng mbi gid mot 1an véi lugng khong qud 0,4% so vdi dich. Néi
chung neén tap trung bo sung trong giai doan tir 6 + 26h, tdc 14 song song véi qua trinh bé sung
dudng. Toan by dién bién cua qud trinh lén men trong moi trudng giau biotin b6 sung co chat

thé hien & hinh trén.

Céan nhan manh ring, phuong phap k¥ thuit trén thich hop cho moi néng do biotin va véi
cdc ngudn nguyén liéu khac nhau, di 1a ri dudng hay dudng thoy giai. C6 diéu phai luu ¥ 1a néu
dung duomg thiy giai thi thém biotin va cdc loai moéi trudng véi ndng 4o it nhat 1a 10 g/

1.6.5. Ky thudt lén men bo sung co chdt trong mébi truong nghéo biotin

Khi lén men trong moi trudng nghéo biotin ma mudn bé sung co chat ta cing phéi tuan
theo cdc nguyén tac o ban da néu trén. Song & day nguyén tic tao giong néng do cao ¢é hai
khac mat chiit. Poi v6i truong hop 1én men trong moi trudng giau biotin, ¢ thé diing toan bo ri

dudng 1am ngudn cung cap cacbon va biotin cho vi khuan sinh trudng ma khong cén lvu y 6
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Vigc gidng ¢é hay khong bio hoa biotin hay lugng biotin con du trong moi truomg, bdi vi bude
sang giai doan lén men da c6 cdc chit “Khdng biotin” hd trg. Nhung khi lén men treng moi
truong ngheo biotin 1a mudn trdnh sir dung cdc chat khing bitoin dé trdnh phién phic va tict
kiem héa chat. Béi th¢ khong thé iy tien sir dung biotin trong méi trudng nhan giong. Cin phai
tinh todn phdi hop sao cho giong 6 tri cyc dai trong thoi gian ngin nhung lai ¢6 dic tinh c4u
tric mang t€ biao nhr khi nuoi dudng trong moi trudng cé néng do biotin i wu cho tich liy AG
ngoai bac. Viéc nay dat duge nhd viée didu chinh ham lugng biotin moi trudmg lén men vi ham
lugng biotin moi rudng nhan g10ng theo hudng 1am giiu biotin moi trudng gidng va lam ngheo
biotin ¢ moi trudng lén men, dong thoi két hop tao diéu kién tiép giong véi ti le trong doi cao.

Chang han khoang 5% so vdi méi trudng lén men.
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Hinh 4.8. So sinh toe d9 sinh truéng cia giong bao hoa va chua bao hoa biotin.
Khi 1iép giong chua bio hda biotin sang moi trudng méi du véi ti ¢ cao ciing khong thé
rit ngan quang thoi gian dé giong dat i1 s¢ cue dai nhy khi tiép giong bao hda biotin. Hinh rén

cho thdy tiép gidng chua bio hda biotin thi tée do sinh trudng cham va lau dat gid tr cuc dai,
mac dau i1 1& 1iép khi cuo, khodng 15%. Thoi gian dat OD cue dai 12 9 +10h, trong khi dé uép
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gi0ng ciing v6i ti 1¢ d6 nhimg gidng bao hoda biotin thi tdc do sinh trudng nhanh va dat i gid trj
cuc dal ndi trong 5 + 6h la cing.

Khi lén men b sung co chit, luu ¢ ding ngudn co chat véi néng do cao, trinh hi¢n
twong pha lodng dich khong cin thiét. Vi du: ure pha véi ndng do 50% dudmg thily gidi can cé
ham luong dudmg Khir 1a 27 = 30%, mit i ciling can 6 dudng tong s6 tir 27 + 30%. Ché tac
duong glucoza thuy gidi tir tinh bot v6i néng do CaO can ding H,SO, 1am chat cung cap H' va
CaCO;, hay CaO lam chat khur SO,*.

L7. Phuong phdp nang cao hié¢u suat lén men L-AG

Cdi tao gidng vi sinh vat: nhidu téc gid di dat duge két qua trong viec cai tao giong dé

nang cao hi¢u suit len men L-AG. Céng viéc nay nhdm vio cdc hudng ¢6 loi cho sinh tong hop
L-AG nhuw: sinh it hoac khong sinh & -XG-dehydrogenaza, giam hoat luc izoxytrataza, bén viing
Va1 tdc dung cia Gramixizin lJam gidm b6t qud trinh photphory! héa hiéu khi von tiéu hao rdt
nhi¢u nang lugng cia vi sinh vat, ¢6 khi nang chdng c¢hju v6i nhiéu loai khang sinh tic ché qud
trinh trao doi nang luong, chuyén dién tir trong hé ho hap t€ bao, phong nglra viéc tao ATP tir
cdc san pham trung gian | e ché phin (mg t6ng hop mang t€ bao 1am cho mang & bio cau tao
thi€u hoan chinh dé dé thin doi véi L-AG ¢6 kha ning.
1.8. Mot s6 hién tugng bat thudng trong lén men axit glutamic va bién phap xir Iy

Trong thyc (€ Ién men axit glutamic (AG), do diéu kién sin xuvat cé khé khan, do k¥
thuat thao tdc co so suit, doi khi xdy ra hién wiong bat thudng lam cho dién bién lén men khong
. thuan lgi. Trong nhitng trudng hop nay néu 6 bign phap dé phong xir iy kip thdi thi van ¢6 kha
nang hoic 1a phyc hoi dien bién lén men trd lui binh thudng hodc 1a vin dat duge hieu suat lén

‘men, bao dim ¢ thé thu hoi duge mi chinh.

Céc hién twong bat thudng trong 1én men axit glutamic & nude ta va mot s6 kinh nghiém

X(r 1y nhwu sau:
1.8.1. Thoi ky tiém phdt kéo ddi

Trong dién bi¢n lén men binh thuong, thdi ky tiém phat (pha log) cia gicng 1a 8 dén 12
10. Néu sau 12 gio lén men mi sinh khoi vdn tang cham, dudng hao khong rd rét... thi thai ky

tiém phdt ctia giong i kéo dai. Diéu nay thudng c6 hai nguyén nhan chinh:
1.8.1.1. Gicug qud gia
Do thor gian nuoi giong cdp hai qud dai, giong dd chuyén sang giai doan can bing (pha

dii dinh) ma khong con ¢ gia: doan binh thudng (pha logarit) cling lam giong phat trién cham
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trong moi trudng 1én men. Nhung ddng chu ¥ nhat 1a c6 thé do giong di bi bao 4p lau trong nhiét
do thudng dudi dp sudt cao. Hién tugng ndy thudng xay ra do bd tri san xudt chua chat ché, nudi
gitng dd du thdi gian ma moi trudng lén men chua chufn bi xong, nén bat budc phéi bao dp

giong & dp suat 2kG/cm’ va nhiét do thudng.

Cac nghién ciu cho thdy, néi chung néu thdi gian bao dp ngdn, trong vong 3 + 4 gid, thi
anh hudng dén thoi ky tiém phdt khong nhiéu. Song néu thdi gian bao 4p cang dai thi thdi gian
dé giong lam quen v6i moi trudng lén men cang dii. Néu thai gian bao dp kéo dii dén 8 + 10 gid
thi 161 gio 1én men thiy 38 mdi dat duge chi s6 sinh khéi (OD) 18i da, trong khi dé binh thudng
thi gidng dat chi s& sinh khéi t6i da ¢ giai doan gio thit 20 + 24. Néu bao dp dai t6i 20 gio thi
mai 1Gi gidy thir 40, chi s6 sinh khoi van chua dat duge tri $6 cuc dai. Cic nghién ciu ¢é két qua 6
bang 38.

Bdng 38. Anh huong cia thai gian bao ap t6i phat trién sinh khéi (OD) cila ching Corynebacterium
{50 lieu trung binh cia 5 dut 1én men khic nhau)

Thai gian 1én men
(git 0 6 12 18 24 30 6 38 40
Dbiéu kién
Khong bdo ip 004 | 02 | 076 10 1,15 | 1,20 | 1,20 | 1,20 | 1,20
Bao dp 8 + 12 gi& 0,05 1007035067 | 083 1,09 1,12 | 1,20 | 1,20
Bao dp 20 + 22 givs 003 10041 0,157 001 | 070 {075 0,79 | 0,83 | 0,86

Gidng bi bao dp lau khong chi cham thich nghi véi méi trudng méi ma con "ué oai”
trong hoat dong s6ng. Bing chiing la sau khi sinh san (i mitc i da thi t6c do oxy hod dudng
ciing rat thip, dudng hao cham, khong tiéu hao triét dé, kha nang sinh AG kém, lam cho NH’,
(tir ure) it dong, pH moi trudng tang t5i 8,5 + 9.

Muén khic phuc tinh trang trén, diéu quan trong 14 phai 8 chic san xuat chat ché, hgp
1y hod cdc khau dé khong bao gity bi bao 4p gidng qud lau.
1.8.1.2. Thanh tritng méi triong khéng tot

Thanh tring moi trudng 1én men nhim diét hét cac loai vi sinh vt nhiém tap, tao diéu
kién thuan lgi cho giong sinh trudng va tich lu¥ nhiéu AG. Viéc thanh tring moéi trudng cin
duge lam than trong, ding ahiét do va thoi gian quy dinh. Thanh tring & nhiét dé cao qud, thoi
gian kéo dai qua muc quy dinh s& lam cho dudng bi ¢aramen hod, melanoit hod, mot s& axit

amin bi phan huy, mét 6 chat sinh trudng bi mat mét... dan dén giam chat lugng moi rudng
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kéo dai thoi ky tiém phdt ctia giong, giam hieu suat chuyén hod dudng ra AG & giai doan sau.
N6i chung, moi trung thank tring & nhiét do cang cao, thoi gian cang dai thi mau cang dam,

OD ban dau cang cao. thisi k¥ tiém phit cang kéo dai.

Muon khac phuc tinh trang nay, trude khi thanh trung moi truong 1én men, ngudi thao
tic can phai kiem tra k§ khi ning lam viéc cta van hoi (vao rudt vi vao vo ndi 1én men). Néu
cdc van nay khong 101 s€ lam cho dp luc va nhi¢t do thanh triing tang lén rat nhanh qud mue quy
dinh, lam "chdy” moi trung. Mat khdc sau khi thanh tréng diing nhiét do va thoi gian quy dinh,
can phdi lam nguoi moi trusng cang nhanh cing 1. Lam nguoi moi ruong qud cham ciing sé

din t6i giam chat fvong moi trudng.
1.8.2. Qud trinh lén men cham chap do moi trugng chita nhiéu sdt

Cic i licu deu cho rang, vdi néng do nhat dinh trong mo1 rudng lén men, ion sit cé
tdc dung kich thich vi khuin tao AG phat trién. Song khi e6 mat ion sit qud nong do quy dinh thi
anh huong cia Fe'* dén viee tich 1uy AG rat ding ké, mac du Fe'* khong kim ham su phdt trién

cua vi khuin.

Theo doi nhicu dot lén men méi trudng c6 néng do Fe* = 0,0120 + 0,0125% nhan thay
sinh khéi vi khudn vin tang binh thuong, thim chi & cdc gid 1én men cusi clng con tang cao hon
cdc dot lén men trong moi trudng it st Song & cdc dot lén men & moi trudng nhiéu sit, lugng
dutmg do moi truong déng hoid rat it dudng hao rat cham chap va khong triét dé, mai sau 40 gid
lén men, dudng van con trén 1%. O cic dot 1én men nay, pH dich men ting cao, kéo daj thai

gian & 1ri s6 pH > 7,6 vA gidam pH rat cham chap, déng thdi khi bé sung ure vao moi trudng, pH
' lai dot ngot tang lén. Hién tugng nay ching 16 NH," sinh ra tir ure voi t6c d6 lén hon toe dé loi
‘dung ure ctz giong. Quan sit miw dich men qua qud trinh lén men thudng cé mau do gach hoac
xanh (trong khi lén men binh thuong, dich men ¢6 mau vang va nhat ddn). Quan st hinh thii
giong qua cdc git 1én men thay gidng van phat trién (tang OD) nhung hinh ding nhd ovan, ¢6 xu
huéng chuyén thanh tron vii xép thinh chudi dai khi ndng dé sat ién 16i 0,1 + 0,2% (binh thudng

t€ bao vi khudn ¢6 hinh biu duc, x&p hinh chir V)

Nguyén nhan chinh ciia viéc tang néng do sit trong moi trudmg ién men la do dudng
thuy phan dua vio. Putng duoce sin xuat bang cdch ding axit v6 co (HCI, H,S0,) dé thuy giai
tinh bot trong cdc thiét bi trang men hay dén 16t cao su va duoc loc bing mdy ép loc khiing ban.
Khi néng do sit rong dich dudng ting thi chi c¢6 thé i cdc thist bi Ién men d3 bi axit &n mon do

16p men hay 16p cao su da bong, tréc, mdy €p loc da han gi.
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Mudn khic phuc Ginb trang nhiéu sat rong dich dudng can phai Ki¢m tra sit trong dich
dudng trude khi phi moi trudng bing dung dich natri sunfua. Néu thay ¢6 nhicu ket tha xanh
hoac den cua sunfua sit thi kién quy¢ét loai bd dich dutng nay. Néu mudn su dung dich dudng
ndy thi phii cho dich duomg chay qua cot truo d6i ion chita cig cationit nhw K732, KY 2... Cac
nghién ¢ cho thay rang khir sat bang nhya K.732 (F7) rat tot, dich dudng dong cho lén men dé

higu sudl lén men cao.

Bdng 39. Dicn bi¢n lén men moi truong dudng thuy giai c6 0.123g Fe /i

!wi_‘i;m len |[
| wntgion 1016 9 |12 |16 120 |24 28 32 |36
Chi ticu |
pil 68 172 |77 177 V77 |73 s |76 |74 |74
oD 0.10 1039 | 0,57 10,73 096 [ 1.12 | 1,19 | 1,30 | 1,40 | 1,40
Puomg (5 ) 100 (09 |90 185 75 |69 |38 29 |14 |14
AGeh : L 24,1
. Dich thai di kiur Fe' bang K.732(11%) L
PH s |77 |77 75 13 |95 t12 |1 74 (74
LoD 005 022|056 | 0,66 | 0,80 | 099 | 1,08 | L4 | 125122
Duimg (%) | 100 (92 {82 |7 |55 |4 16 |12 |086
AG (g D | | 46,3

PR

1.8.3. Sutdung ure klvong ding miic

Ure [h nguon rdt 1ot dé cung cap nity cho vi khudn 16ng hop protein 1€ bio, tich lu§ AG,
giit ptl moi trug ¢ trung tinh hay kiém y&u. Khi thi€u ure, cac co ché sinh tong hop AG bi ddo
Jon din 13 viee tao ra axit hitu co khic thay cho axit glutamic. Khi du vre ciing 1am giam hi¢u
suat o AG. Bing so cho thily v6i chung Coryuebacterium, nong do ure ban dan khoang 1,7 +
i.8%¢ la toi thich.

Bditg 4. Anh hudng cia nong do ure ban dau trong moi wruong lén men tGi kha nang
tich lu¥ AG cua Corynebacterinm

Nong de ure ban dau (%) 14 1.6 1.8 20 2,2
l Kha ning tao AG 48 22 54,1 47.5 33,6
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1.8.3.1. Duwre bun didu

Noi chung luyng ure ban ddi cao hon 1,8% thi dich men ¢6 pH >8, duong hao chiam.

Khac phuc: gidm lye thong gi6 ban ddu dé han ché phan huy ure ban diu, giir pH <8,
thuong giam hugng gio bing 1/2 lugng gié binh thudng.

18.3.2 Thicu ure ban diin

Bi¢u hi¢n cia thidu ure ban diu 1 pH dich lén men khong tang hodc tang cham réi giim

rat nhanh, OD ting cham, thai k¥ tiém phil kéo dai.

Bién phip: Theo doi sdt sao dién bien 1¢n men cde gior ddw, b sung som ure lan 1. Tot
nhdt [a ngay it trude khi cho ure ban diu vio moi truong, cdn phan tich chinh xéc nong do dich

ure da pha va kiem tri k¥ cic van clia néi ure dé wanh ro chay ure.
1.8.4. Moi truong thieu biotin ’

Ta da bict cidc ching vi khuan sinh téng hop AG rat ¢in biotin d¢ sinh trudng va tich luy
AG. Cic nha miy mi chinh ctia ta thuomg dimg ri duong mia lam nguén cung cap biotin vdi ty lé
3,25 + 0,5% (tuy do lodng cia ri dudmg) so véi khoi lugng moi trudng lén men. gidng vin phit
trién nhung rat cham, chi dut i s6 cue dal OD < 0,55 trong khoang 20 gids. S& di gidng con pht
trién duge 1a trong t& bio di ¢6 sdn biotin, khi sang moi truong 1én men, gidéng tiép tuc phat trién
theo sur kich thich ctia biotin néi bio vi chia vitamin B, dd dua vio mai truong lén men. Bi¢u hién
khic nhau cia sir thicu biotin Ja pH djch men cit ti€p tue ting mii theo cdc 210 1én men, dudng

hao rdt cham.

Mudn khac phyc Gnh trang nay, St nhat la phai kiém tra chat ché khi pha viao moi
truding, ¢6 50 ghi 10 va dinh dau timg loai hod chat da pha dé trdnh "quén” ri dudmg. Néu som
phdt hign quén ri dudng, ¢6 thé khic phue bang cich pha lodng ri dudng v6i nude, thanh tring

va L€p vilo moi trudng lén men cing s6m cing tot.
1.8.5, pH ban diu thap

Corynebacterim sinh trudng va tich luy AG 16t & khodng pH = 7,2 dén 7.5, sinh trudng
duoc trong khoang pll = 6 dén 8. Vi vay theo quy dink thi nén pha moi trudng ¢6 pH = 6,5 dén
6,7 (dé sau khi thanh tring, pH ¢6 gidm xuong chit @t va sau khi 1€p ure, plt s€ tang dan t6i tri
_.:;6 161 tu: 7.3 dén 7.5). Song trong thue t& san xudt hién nay ta phai ding cac loai gidy thir pH c6
sal 8¢ khd 16n voi mdy do pH. dan 161 tinh trang 13 sau khi do va cung gidy pH, ta yén tri Ja da

dat yeu cau mi thue & lal qud thap (<6). Mt khac ta thuong ding lugng dich dudng kha 1dn dé
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pha dich men, dich duting sau khi loc ¢6 pH = 4,5 dén 5 nhung lai quén diéu chinh pH moi

trudng sau khi pha, lam pH rit thap (<6).

Bién phip: phai diing loui gidy thir pH da dugc hi¢u chinh trj s6 mdy do pH. sau d6 phii
kiém tra chat ch& vi¢e diéu chinh ptl moi truong trude khi bom viio ndi lén men. Bat dac di 1am,
néu sau khi thanh uing, moi truomg lén men vin ¢6 pli<6 thi phai lap tic pha lodng natri

hydroxyt, thanh triing va bom vao néi lén men dé diéu chinh ptl.

1.8.6. Thiéu oxy hoa tan

Vi khuan sinh AG 1a loai rat cdn oxy hod tan trong moéi rudng dé sinh truong va tich luy
AG. Tuy timg giai doan lén men nhu cdu ndy 6 khic nhau chiit it. Mot rong nhimng yéu 16 lam
gidm oxy hoi tan vio moi trudng 1a 16¢ do cinh khuiy. Theo nhiéu tdi lieu, ham luong oxy hoa
tan vao moi trutng phi thude vio ¢ doc khuay theo him s6 Iuy thit. Vi vay téc do khuay

gidm chuit it s& lam cho hrgng oxy hod tan giim rat nhankh.

NEu moi trudng thicn oxy hod Lan: td¢ do phat trién sinh khoi cia gidng vin tang binh
thuong, 16c do hao duong vin tang binh thubmg & cdc gid ddu, gin vé cudi ¢ giam chiit it. Vé
hinh thai vi khuan, (¢ bao vin ¢ hinh dang binh thuong & cic gid diu, mii sau gid thit 20 oy
nén gay vi roi rac. Thiu oxy hod tan bien doi pH dich men ciing vin dién ra binh thudng nén
thoi diém bo sung ure lin [ va lin 2 viin tuong t nhu khi khudy tron binh thuong, nhung ¢6 nét
dac bi¢t 1a. sau khi bo sung ure 1n 2 ¢ cde dot binh thudng 1hi pH tang lén >7.5 vi giam xudng
tir tir nhung khong bav ¢id xuéng thap dudi 6,4, Ngugc lai, thidu oxy hoa tan thi sau khi bd sung
lan 2, pH chi tang it ma lai giam manh xudng dudi 6 & gis két thic. Theo ddi su tao thanh axit
lactic bang sac ky giiy. thily khi thidu oxy hoa tan, axit lactic xuat hién sém vio gio th 12 va
lién e tang theo thor gian len men. Do vy Khong khi tir dich men ra liic ddu ¢6 mili diu diu cla
axit cuchonic thodt ra. nhung cing vé sau mii chua nng (cua axit lactic) cang rd rét. Lén men
trong di¢u Ki¢n thifu oxy hoa tan, hidu sudt tao AG rit kém. |

Nhimg hicn tueng bit binh thudmg do thi€u oxy hoa tan chi the hien rd rét & cde gio gin
vé cudl quit trinh Ién men, cho nén ¢é pliit hién ra thi ciing dd qud muon. Do vay muon khac
phuc tinh trang thi¢u oxy hod tan thi chi dong nhit vi ¢6 hiéu qua nhat 13 phai thudong xuyén
theo ddr 16e 0O ciinh kKhudy vi ¢ bién phdt khoi phuc t6¢ d¢ khuay trd lai binh thudng.

1.8.7. Nhiéu ddau pha bot

Trong qui trinh Ién men axit glutamic, phd bot 1a viéc Lim can thiét. Ding Iugng ddu
qué 16n vit thoi diém cho ddu khong ding lic (nhu phin trén d gi6i thiéu) anh hudng truc 1iép

dén sy phidt tricn cua vi khuin va sinh 6ng hop AG.

148



Kinh nghi¢m thyc t¢ con cho thiy ring, diw lac dé€ phd bot 1 toai dau di qua tinh luyén,
6 chi $6 axit cing thap cing tot. Ciing ¢6 khi ding loai ddu dé wwong miu nhat ¢6 chi s axit
thip va khong duc d¢ thay 1he diu lac. Song nhin chung higu qua phd bot clia ddu dau tong ho

thap. .
1.8.8. Giéng cheét hoac kém phit trién

Trong thyc (& san xudt, doi khi do so ¥ dé giong cdp Il bj tic dung cla nhiét lam cho
g1ong bi chét hoic yéu, nhung sau khi da 1iép viio mai trudng 1én men méi phit hién ra. Biéu
hi¢n cua tinh trang nay la wrong 10 + 14 gid lén men dau tién, pH dich men khong tang, chi s

sinh khot (OD) khong hé tang hode it tang, dudng khong hao.

Bicn phdp: 101 nhit I néu ¢6 sin néi giong cap I thi tép ngay vao ndi 1én men (it nhien
[a néu khong ¢& thi ngimg khuay, bao d4p moi trudng, chd nuoi gidng mdi) rdi cho chay nhu
thudng. Hicn nay cic nhd mdy cua ta theo phuong phiip khong bo sung co chit, thudng nuoi
trong 2 ndi giong cap 11 dé chon 1 néi ti€p vao lén men (ty 1¢ gidng la 19%). Song trén thuc (&,
nhi¢u khi hai n6i gidng déu phat trién 181, dat céc chi tiéu chat lugng thi nén 1iép ci hai ndi vao
len men. Vity Ié giong vin cho phép dung 12 2%. Mat khdc day ciing 1a mot bién phap dé phong
theo phuong cham "thira hon thiéu”.

1.8.9. Tap tring trong lén men axit glutamic va bién phap phong chong

Cdc vi khuan sinh axit glutamic (AG) chi tich luy lugng lén AG trong diéu kién lén men
khong bi nhiém trimg. S6 li¢u thong ke cho thay, ty Jé phdn tram cdc mic nhiém tring & cdc nha
may mi chinh twong d&i cao, lim giam hiéu qud kinh t€ va giam tong lugng thu héi axit
glutamic. Cong svit thiét ke hién nay O cdc nha may san xudt mi chinh 1a 6000 tin/nam. Gia si
3% 6 mé 1én men bi hong vi nhiém triing thi 10ng san lugng mi chinh di giam 300 tan/nam. Vi

vay, can ¢6 cic bién phip phong, chong chiing trong cong nghiép.
1.8.9.1. Bac diém mor s’ tap kluan

1.8.9.1. 137 klan sindi bao ur

Baccillus subirdis, Buccillus mycoidis, clostridivm butirium va clotridium putrium 1
nhitng loai vi khuin sinh bao wr rdt nguy hiém cho qud trinh lén men AG. Chang nguy hiém
khong chi vi kha nang chiu nhigt cao, khé bi diét, ma con vi phan (mg dac biét cla bao tir trong

mai trudmg, Khién ta kho biél duge qud trinh 1én men bi nhiém triing hay khong.

Cic nghicn ciu cho thay di [a moi trudng cap I1 hay méi trudmg lén men, dii thanh
tring dii hay ngin & 115°C hay 120°C ma sau khi thanh tring, 18y mau cdy lén dia thach thi déu
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¢6 ket qua am tinh, nehia [ thanh trimg nhu vay da dat hiéu qua tot. Nguoce lai, néu sau khi
thanh tring dem lie | ot gian tren may lic ¢ 32°C 161 msi cdy trén dia thach thi két qua c6
khic nhau: thén gian thanh tring cing ngan, tap lrung cang sém phit trién. Thoi gian thanh iring
cang dai tap trimg cang chiun phat wién, va ¢é mot khoany thdi gian tdi han thich hop cho timg
logl mol trudng, o dé sau khi lac 48 gio viin khong cé tap triing nac phar wrién. D6 1 25 phut-déi

Vil mol truding cap 11 vi 35 pldt doi véi moi trudng lén men.

Mot 56 vi Khuan sinh bao wr khi phit rién trong moi truong dich thé lai ¢6 hinh thdi
turemg o b thdi vi khoan AG. Bdi vay, rdt khé khan phan biét chiing v&i gidng san xuat vi saj
St khi thanh triing saot truding rit kho nhan biét, néu chi soi hinh thdi vi khuin dudi kinh hién vi
va nhin mau sac Khuao e tren dudng cdy cia dia thach. Trong truong hop nay néu ciy miu trén
dia thach de trong ti am 24 + 48 gio r6i 14y miu soi dudi kinh hién vi phong dai 1350 lan, ta
phan bigt duoc giong sin Xual véi cidc vi khuan sinh bdD tr qua hinh thdi cla ching. Vi khuin
sinh AG thi x&p hinh V v nho, con vi khudn sinh bio tr thi ¢6 nhiéu hinh dang khic nhau: bdu

duc, qua ta hoidc hinh thoi.. .

1.8.9.0.2. Thite khudn the'{Bucterophage hay phuge)

Thire khuan the Ja sicu vi triing ky sinh trong 1& bao vi khudn da dwoc Twost va D'felle
phit hien tirnam 1915, Thye khuin thé cd 1a0 bdi protein vi axit desoxyribonucleic. Khi gap vi
khuan thich hop. thye khudn thé 1 lot bo vo protein, tict men liozin phd huy mang & bio vi
khudn, tiét ru Adenozin-triphotphatiaza, 1am co (& bio day ADN viio (¢ bao vi khudn, didu khién

hé men trong vi khuin, 6ng hop ADN vil protein cho minh.

C6 hai Jout thue khudn thé: on hoi va 4c tinh. Thue khuin thé dc tinh sau khi xam nhap
vio vi khuan thi phat trién t6i mite ahait dinh thi phi v& mang t& bao vi khuin; nguge lai, thue
khudn on ho thi cong »inh véi vi khudn. G day khong c6 sy thay doi vé hinh dung va hoat dong
sinh 1y cua té bao vi khuan, chi ¢6 diéu khic 1 né chia trong minh thé tién thue khudn thé. Loai
vi khuan nhur the goi La lot vi khudn sinh tan. Tat ci cie thuc thé dit on hoa hay dc tinh déu ¢6
tinh chat dot bien chudi, e 1a tinh bién dj thich dng véi vi khudn tiep nhan dé bién di do
nguyén nhan nio do. Nhicu tic git di quan tam nghi¢n cimu thue khuan thé ciua cdc vi khudn

cong nghi¢p. trong dé 6 thue khuiin thé cling cdc vi khuan sinh AG.

Seto v OKi va nhiéu téc gid khdc cho bigt nhiéu loai thue khuan thé cung tic dung lén 1
leai vi khuan (Microbacterinm ammontaphifiim, hoac Brevibacierinm lac tofermentum No.2256
1a Toai sinh [én AG dang dugce ding rong rai d cic nha mdy mi chinh 1én men cla nhidu nuoc).
Trong d6 rieng Brevi. Lactofermentum da bi hon hai muoi loai thic khudn thé khic nhau xam

nhap.
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Str dung Corvnebacterivm trong cong nghiép sin xudt AG thay ¢d nhicu loai thuc khuin

thé tdc dung l1én ching vi khuan nay, & day c6 hai loii: ac tinh vit on hoi.

Loai 4c tinh 1a loai xam nhap vao Coryuebucreriim dit & gial doan nhan giong cdp 11
hay cap III hodc & giai doan lén men déu gay nén hién twgng plvn giii 1€ bio, lam dinh tré hoat
dong song cla vi khuin. Khi bi nhiém thuc khuin 1hé 4c tinh, do duc clia méi trudng giam din,
duomg khong hao, khong hao AG, pll tang vot do it dong NI, (sinh ra tir ure dudi tdc dung cua
men ureaza). Dudi kinh hién vi ta thay vi khuin mat hinh ding dac trung. Lén men bj nhiém

thuc khuan thé ac tinh rat nguy hiém, khong ¢6 gi ¢6 thé ciu van noi.

Thue khuédn thé 6n hoi xim nhap vao Corviebacteritn c6 gay tac hal nhung mufc do tic

hai nhiéu hay it phu thuoc vao thoi diém nhiém.

Néu ldy loai thuc khudn thé xam nhip lén vi khuan Corviebacteriion gay nhiém len
giong sinh AG trong binh lic vao cdc thoi diém khdc nhau. Theo déi do duc dich gidng (OD),
hinh thdi vi khudn, ham lugng dudng du (RG), khi nang sinh trudng 1iép theo trén moi trudng
thach hay moi trudng long, khic ciing nhu s& lugng playco hinh thanh, thiy cé mat 56 dic diém

T 11 K

- Gay nhiém ngay sau khi ti€p giéng thi vi khuan khong phat trién duge, ¢ day OD
khéng ting, (& bao vi khudn nhd vun, x€p chubi.

- Gay nhiém sau khi ti¢p giong 5 gidy, vi khudn vén tiép tuc phat trién binh thuong, giir
nguyén hinh thdi dic trumg, dudng hao, pH giam twong ty nhu mau déi ching (khong bi lay
-nhiém). Vi khuan chia thyc khuan thé wrong minh (vi khudn sinh tan) khong thé sinh san khi

chuyén ti€p sang méi trudng méi.

.- Cay cdc dich giong bi gay nhiém tir gi¢r thir 5 sau khi tiép giong lén cdc dia thach, dé 24
gidy trong th am, thay méi loai thyc khuén thé cho dic diém dic trung: vi khudn khong moc hay
moc yéu khi gy nhiém nhung uén dudng ¢dy ¢6 nhiéu playco. S6 luong played tang ty 1é thuin
véi thoi gian 1iép xic gilta vi khudn va thue khudn thé, Nghia la gay nhiém cang sém thi trén
dudmg cdy ¢é nhiéu playco. ‘

Néu lay cdc thuc khudn thé ké irén gdy nhiém vao qud trinh 1én men. Ta thiy 1o s6 liéu
trinh bay & bang 39, ciing nhu khi gay nhiém vio gidng cip II, & day gay nhiém ngay sau khi
ti€p gidng 6 gity thi chang nhimg vi khuan phat rién ma con o AG nita. Khi nang tich Juy AG
cla vi khuin sinh tan ndy phu thudce vio thoi diém gay nhiém. Gay nhiém sém thi tao it AG, gay
nhiém muon thi tao nhiéu AG, gdy nhiém sau gi¢r thit 9 thi khong anh hudng tdi viéc tich luy
AG cha vi khuan.
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Nhu vay, khdc han véi thue khuan thé 4c tinh, thuc khudn thé on hoa chi gay hai lon khi
chiing xam nhap vi khuan & giai doan nhan giong vi giai doan lén men thai ky tidm phat, khong
anh hudng t6i dién bign lén men néu xam nhap o thoi diém tir ddu thdi k¥ phdt trién logarit vé
sau,

Bdng 41. Anh huing cua thii diém gay nhiém thuc khuin thé téi kha nang sinh AG
cila vi khuan Corynebacterium

Gay nhiirj}; vi1o cic ‘ Néng do AG (g/) Hinh that \c’[iii(lllluﬁn trong | Su pcliliit[l}zir;ltrén
Khong gay nhiém | 42,0 Xé&p V, khi déu Phat trién t6t
0giy 0.0 Nho, vun Khong phat trién
6 gioy 376 Xép V, tuong doi déu

9 gi 41,6 Xép V, tuong doi déu Pht rién khd, c6
14 gids 42,7 Xép V, tuong dgi déy | Hhi¢u khudn lac.
24 42,2 Xép V, wong doi déu

Ciing nhu cédc loai thuc khudn thé khic, thuc khuan (hé ctia vi khuin sinh AG, di la
Corynebacterium, hay Microbacteriim hay Brevibacterim, déu rat nhay cam v4i nhiét do, hod
chat, do dm, dnh sing va pH moi trudng. Cic thue khudn thé cla vi khudn sinh AG déu mau
chéng bi ngimg hoat dong & nhiét do 80 + 100°C. Sitc chiju nhiét ciia thuc khuan thé giam khi do
iam tang. Diéu nay gidi thich & ¢ ving nang 4m, néng do thuc khuan thé rit thap. Dudi tic dung
" cla tia tr ngoai, héng ngoal, tic dung cia hod chdt nhu chat khing sinh, chat hoat dong bé
‘mit.... thuc khuan thé mau bi diét.

1.8.9.2. M0t 56" bién phdp phong, chéng nhiém tring

Vi khudn sinh bao tr va thue khudn thé di vio moi trudng san xudt qua nhiéu con dudmg:
khéng khi, thiét bi 10 ri, va méi truding chua duge digt trung triét d&. Mudn chéng hay han ché
161 muc thip nhat thi¢t hai do ap tring gdy nén, c6 nhiéu bién phdp. Trong dé ding cha ¥ la
bien phdp thiét bi, cong nghé va sir dung cic hod chit, Mbi bién phdp ké wrén ¢d ¥ nghia tdc
dung riéng nhimg déu hd trg cho nhau tao nén tdc dung tong hop ngin chan tdc hai cua tap
trung,

1.8.9.2.1. Bién phap thiét bi

Quan tam ddy di vin dé phong chong nhiém tring, ngay tit khi la chon dia diém xay
dung, thi€t ke ché tao, 1dp rdp thiét bj ¢6 ¥ nghia rit quan trong, Ty 1¢ nhiém tring 1ang theo



nong do tap triing nol xi nghiép duge xay dung, nén dat dia di€ém & noi cao rdo, thodng madt, xa
chuéng trai gia stic, xa nha mdy vi sinh vat 1a diéu cén thiét. Mat khéc, cic tap trung sinh bao tir
di vao day chuyén chi y&u la & géc sau thiét bi, & nhiing noi nay tap tring rat kho bi diét, dii ¢6
kéo dai thdi gian tic dung nhiét hay dua nhiét do len cao. Cho nén khi ché tao can chon loat thép
it bi &n mon, khong dat cdc van kim loai & diém “chét” cia thist bi, dac biét Ja nhitng dudng ong

lien quan t6i viéc van chuyén giong, ure, chat dinh dudng, diu phd bot...

Dic biét, cdn quan tam téi cde thiét bi loc khi, bdi vi khong khi dugc sir dung trong toan
bo he thi€t bi len men. Khong khi nhidm s& gay nhiém t4t ca h¢ théng va do vay nhiém khoéng
khi 1a vo cung nguy hai, khé khic phuc nhat. Muén c6 khong khi vo tring cdn thoa man 2 diéu
kién: mot 1a vat liéu loc phai kho rdo, luon bac dam hiéu sudt loc cao. Hai la khong khf qua 16p
loc phai sach, khong ¢6 ddu, khong 6 nide.

Vi vay ngay tir khi thiét k€ can tinh todn cho ding di¢n tich lam lanh khong khi nén sao
cho nhiét do khong khi di vio thiét b loc khong qua 25°C va do dé do dm wong d6i clia khong
khi nén khong qud 30%. Ham lugng diy trong khi nén phu thuéc vao viéc lua chon loai ddu cho
thich hop véi cong suat mdy va cu tao céc thiét b tach ddu. Noi chung cong suat mdy Ién, toc
d6 nhanh thi ddu cang phai dic v ¢é nhiét do béc hoi cao. Néu diu lodng, nhiét do béc hoi thdp

“thi ddu di theo khong khi va len vao 16p loc 1am mat hoat lyc loai tap tring ciia vat lieu loc,
Ngoai ra cdn dinh ky xa ddu, nudc & cac van ddy thiét bi phan ly, lam lanh, chita va thiét bi loc.

Can xdc dinh vat lieu loc dé bo tri déy chuyén cho thich hop. Néu dung bong thuy tinh
thi dp dung phuong phdp loc 2 lin, néu dung bong md va than hoat tinh thi b6 tri day chuyén
gom loc chung va loc phu. Can nim chic dic tinh, kha nang loc cha cic vat licu dem ding, trén

€0 50 d6 chl dong kiém tra, thay thé sao cho hé thong loc khi luon ¢ hicu lye cao,

1.8.9.2.2.Phuong phdp cong nghé

Qud irinh lén men AG cén v6 tring tuyét d6i cho nén lén men glan doan 1a ¢4 lgi nhat.
O day vi 1y do nao dé ma mot mé bi nhiém thi khong lay lan sang mé khéc, tdc hai s& it hon va
ciing dé dang loai trir vi khudn sinh bao tir. Cin dinh k¥ lai ch€ do thanh tring cho thich hop véi
timg loai nguyén lieu, dac biét 1a nguyen liéu dung lam ngudn cung cap hydrat cacbon. Néi
chung nguyén liéu nhiéu tap tring, cdn thanh trung nghiém ngat, nguyén ligu it tap triing, thanh
tring & di€u kién vira phii. Dich dudmg thuy gidi da qua tdc dung nhiét duéi 4p suat rong moi
trudng axit, nén it tap tring, thanh tring & diéu kién vira phdi, nhiét do thap. Thoi gian ngin va
pH trung tinh. Ngugc lai ding ri dudng mia, phai hét sic cin than. Theo mot s& tdc gia thi g ri
dudng c6 tir | van dén S triéu t& bao vi sinh vat. Vi vay trude khi ding cén xir 1y trong moi
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ruong axit 0 nhict do 161 thidu 90 +100°C, sau do khi ring ¢ niiét dé cao vi thi gian tuong

doi dai hon so v thanh trimg thuy giai.

Vé mat giéng vi sinh vit, nén ¢6 hai, ba giong khic nhau d¢ luan canh. Diéu niy ¢ gy
khé khan cho san xuat, doi hoi ngudi sir dung phai thudii thue, hidu 8 timg dac diém v tinh
cach cuamol logi gidng ¢6 loi vii dé phong duoc tinh dot bien chudi clia thie khudn the niy sinh

khi chuyén diing mot giong trong suot thai gian did.

F8Y 23 Sdung hod chat

Nhi¢u tac gia nghién ctiu hat giong bén vimg d6i v6i 1ap ching, nhumg kliong dat ké
guit. phai chuyén sang nghién ctiu dimg hos chat dé chéng nhiém ring. Hang trim cic hod chat
da duge thur, trong do <6 chit hoat dong bé mat, khidng sinh, axit hitu co, vé ¢ v.v.. Nhung chi
O it it chit ¢6 the ang dung duge trong cong nghiep va ciing chi tng dung dé phong natta thue
khuin the chir khong ¢6 tde dung phong ngi vi khnan, Vi yéu ciu dat ra trong vige lua chyn
hod ¢hat rilt cao: khong (e ché vi khuan, khong dnh hudng t6i qud uinh tich luy AG, khong gay

kho Khan cho giag doan thu héi vi giid thinh khong cao.

Theo Seto vit mot s6 tic gid dua xitrat, oleat, natri hay tetrapoliphotphat vai 1y le thich
hap, ¢6 tde dung phong ngira thue khuin thé, Ty I¢ thich hop L 0,05M d6i véi xitrat hay oleal vi
O.1% d&1 vai Natri hay tetrapoliphatphat. Theo mét s6 tic gia dimg Cloranphenicol vai ty 1¢ 0.5
+ 1 g/mol. ¢6 1hé ife ¢hé hoan Lodn sinlt trudng cla thye khudn the, e dung len Brevibacteriim
lactofermentim N, 2256 ma khong anh hudng gi dén vi khudn ndy. Cic tic gid cho biét, néu
mat truong chia Tetraxylin voi ndng do 2,5 g/md thi viée 1o thie khuin thé noi bao bi e ché
hoan toan. Ngoai ra cde chat chelar nhu axit phytic, cic chil how dong bé mit nhu
PEG-monoester vit POE-alhylete, ¢6 tic dung e ché chon loc lén thue khuin the ¢ nong o
(,1+0,2% ¢6 tdc dung manh nhat vi (mg dung duge trong lén men vdi cic ching Brevibacterium
lactofermentint 2256, Cic chal hoat dong bé mat khéng ion hod ciing ¢6 tic dung e ché manh
1én thue Khuan 1hé nhu polyoxyvetylen steadyleste, plyoxyetylen glycol monoleat, polox'\_-'elylén
solitan monostearat. Cic chilt nay ¢6 tde dung tap trung vio su hap thu dau tién cua gua trinh
nhiém thye khuan thé va khong téc dung lén cdc thue khudn thé da bi hip thu vio trong (& bio vi
khuan. Riéng Tween 60 khong nhitng c6 the tic ché sy hip thy thire khudn thé ma con tie che cd
viée ting Ién cua chiing khi dd by hap thy. Sur e ché niy xay ra trén vi khuan nhiéu hon i tren

thire khudn thé.

Tom lui trong 1én men AG thudmg gip cde loai tap chimg nhu vi khuan sinh bao tr vi
thue khuidn the. ching gay tic hai to [6n cho san xudt. Mudn phong chéng ching cdn chon dia

di¢m xay dung xi nghiép thich hop. thiét k& ché 1ao lip rdp thi€l bi ding yéu cau k¥ thudt. quan
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tam day du dén hé thang loc khi, luan cunh giong, 1én men gidn doan va dua hod chat sit tring
vOi ndng do thich hgp viio moi truong. Cic hod chat duge tuyén chon hicén nay 1a: tetraxyclin,
cloramphenicol, axit xitric, axit oxalic, axit phytic, natri hay tetrapoliphotphat, 1w60
(polvoxyetylen glycol monostearat), PEG-Mo (polyoxyetylen glycol monooleat) vi POE-SE
(polyoxyetylen stearyl eter).

Méi loai hod chat ¢6 tic dung dic higu peng: Cic axit xitric, oxalic, va natri hay
tetrapolyphatphat e ché thye khidin thé cua hai chung vi khuan

Microbacterisun ammontaplilne va brevibucterinm lactofermenium ampunoniaphilum
N,2256, con cdc chat khiing sinh (tetraxyclin, cloramphenicol) vi cdc chat hoat dong bé mat
(PEG-MO}, (POE-SE, tween60) chi tic dung véi thuc khuin thé cha Brevibacteritm
lactafermentim Nj22506.

1.8.10. Cdc yéu t6' anh huong téi tac dung ciia hod chat
1.8.10.1. Nong do

Bdng 42. Anh hudng clia cic chiit anh hudng t6i sinh trudng cua thue khuin thé
va Microbacterium ammoniaphilum

Teén hod chat Néng do Sinh “i(l{f:j:}%ldm vi San luqngll:guc khuin

10" mol Tot 0

AXit xitric 5107 Tét 0
5.10"° Tot 100

10" mol Tot 0

Axit oxalic 5.107 Tot 0
5.107 T 100

100 mg/dl Tot 0
Natri-troplyphotphat 10 Tot 100
l Toe 100

100 mg/dl Tot 0
lNc?r[;i)(:lyphotphau 10 : Tet 100
1 Tot 100
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Theo cic (ai liéu cho biét thi diéu kién nhiét do, pH, thanh phan dinh dudng t6i vu cho vi
khudn sinh truong ciing dong thdi 13 diéu kién 161 wu cho su phat trién cla thue khudn thé cla
chiing. Bai the, trong khi sir dung hod chat phong ngira thyc khuan thé ta khong thé thay doi céc
diéu kién d6 ma chi thay doi néng do dem ding vé thoi diém hod chit sao cho chat dé phdt huy
hiéu luc cao nhat. Bang s6 40 dén s6 42 ghi lai anh huong clia néng do cac chat dén su sinh
trudng clia vi khudn v thuye khuan thé. S6 lieu cho thay méi hod chit ¢é mot gidi han néng do, o
d6 vi khuan khong the bi tic ché nhung thuc khuin thé bt e ché hoin toan.

Diéu kién thi nghiém: gay nhiém bang thuc khuan thé P, wén ching ti€p nhan c¢6 néng

do ban diu 10" (&€ bao/mi cho hod chat vao ldc gay nhiém ddu tién.
{.8.10.2. Thot diém bé sung hod chdt

B4 sung hod chat ding liic ¢é ¥ nghia v6 cling quan trong, quyét dinh tinh hiéu Iuc coa
hod chat dem ding. Vi du cho thém tetracylin vao hén hérp vi khudn thuc kKhudn thé ngay tr ddu
hay cham lam 1a 90 phat sau khi xay ra sir hilp thu thi tetracylin s& (¢ ¢h€ rat manh sy phat trién
cta thyc khuan thé Brevibacterimmn lactofermen No 2256 do d6 tc ch€ tong hop protein va ADN
& vi khuan nhiém. Thém sau gi¢ d thi chdt nay khong con tic dung,

Bdng 43. So sanh tic dung (¢ ché ciia cic chit chelat 1én sic nhiém thue khudn thé P.465 vao vi
khuan Brevibacterium lactofermen No 2256, chiing VOZ (lic trong 72 h, 30°C)

Tén hod chat dﬁiﬂf) Khél:‘hgugzlém é‘h'f“’ 6 thue khudn thé
Na-phyphat 01 | 077 42,8 0,80 43,5 0,0002
02 | 084 453 0,81 47,5 0,0001
03 | 075 45,5 0.87 462 0,0006
Natrioxitrat ol | 089 46,3 0,76 375 4.8
05 | 0.80 46.1 0.81 47,5 1.5
Natri-oxalat 0! | 083 458 0,80 48.6 020
03 0,85 46,1 0.81 50,1 0.01
Natri-hexa- 0.1 | 088 50,1 0.50 31,6 5.4
metaphotphat 05 | 041 10,9 026 36 1.8
Natri- 01 | 084 472 0.35 17.8 56.0
tryrophotphat 05 | 064 249 0.60 30.7 4t
Poi chimg - 0.85 45.6 0.25 Vet 150
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Bdng 44. Anh hudng coa chit hoat dong bé mat khang ion hoa 1én su nhiém thye khuén thé P.465
vao ching Microbacterium antmoniaphitum (ién men 40 = 48 h tron £ mdi trudmg nghéo Biotin.
Nong d¢ thuc khuiin thé ban diaw 12 5.10° PEIL/ ml. Khi diing tween 60 thi lén men trong moi

trudmg giau Biotin)

Khong ¢6 thuc khudn e
‘ thé Cho thém thuc khuan thé
. . Itlonfg Sinh Hiéu suat Sinh Hiéu suat San lugng
Tén hod chat | do (%) . i . i .
lruong Ién men truong Ién men thuc khuian
VK (ODy AG (%) VK (OD) | AG (%) thé (PFV/ml)

baéi chimg - 0,69 420 0,10 - 10"
POE-xetylcte 0.03 0,70 44 0,56 29 10%
.10 0,74 43 0,73 44 10°
0,20 0,56 31 0,54 34 10°
0,50 0,57 36 0,42 14 10°
1,00 0,39 0.36 2 10°
POE- 0,10 0,79 43 0,73 44 10°
stearylete 0,20 0,74 36 0,76 41 107
0,50 0,74 38 0,74 37 10*
1,00 0,76 41 0,76 42 10°
2,0 0,80 37 0.79 40 10*
POE-oleylete 0,10 0,79 44 0,76 42 107
0,20 0,69 32 0,70 35 10
0,30 0,82 27 0.85 29 10°
1,00 0,69 21 0,64 24 10°
2.0 0,47 20 0,41 19 10
PEG- 0,10 0,68 45 0,44 12 10°
monooleat 0,20 0,66 41 0,61 39 10
0.50 0,71 43 0,70 45 10°
1,00 0.64 39 0,78 40 10°
2,0 0,72 28 0,79 43 10°
PEG- 0,10 0,68 46 0,31 o"
monotrarat 0,20 0,64 40 0.51 23 10°
0,50 0,50 26 0,54 39 10°
1,00 0.43 19 0.41 22 10}
Tween-60 0,10 0,91 10,1 0,31 6.3 10"
0.5 0,81 20,3 0,40 13,7 3x10°
20 .64 47.3 0,63 44,7 4x10°

4,0 0.88 45.7 0.60 414 3x10° |
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Mot trudng hop 13 sau khi nhiém chimg S phut, néu thém Na-TPP vio thi <& (¢ ¢hé hoin
1oan sy sinh sdn cla thue khuan 1hé, nhd dé khéng ché duge sur tong hop AND & vi khuin
nhi¢m. Nhumg thém vae sau d6 khodng 1C phiit thue khudn thé van phit wién binh thudng nhu
khi khéng c6 Ma-TPP.

D31 vdi cdc chit hoat dong bé mat (HDBM) ciing ¢ quy ludt tuong . Cic hod chilt
thudc loai nay chi ¢é tdc dung khi thye khuan thé chua bi hip thu vio vi khua.: ma thei. Cho nén
né€u thém cdc chat HDBM sau khi nhiém thi thue khudn thé van hoat dong binh thuong. O day
¢6 mot trudng hop dac biét 1a Tween chang nhimg <6 tdc dung e ché su hip thu ddu tien cha
cGa thuc khudn thé ma con cd tic dung dén hiéu suit sinh sin cia thue khuan thé di hip thy &
mic do nhat dinh thém sau khi nhiém 0 + 30 phit, san luong thuc khuan thé thdp hon mau

khong thém, nhung thém cham hon thi lai cao hon miu khong them.

Nguyen nhin cua hién tugng nay, mot phan do tic dung dic tinh clia timg hod chat,
nhung co bin 1a do sy hip thu nhanh cia thye khoan thé vao vi khuan, duge dic trumg bing 1oc
do hap thu K. K phu thudc vio thue khuan thé, diéu kién hap thu (nhiét d6 pH. moi uwdng dinh
dudmg ...), dac biét i sued mit mét s fon Kim loai nhnr Ca, Mg, K cang 16n thi 16c do hap thy
cang nhanh. Mot s6 tdc gid cho bict 1a: P465, P468II hip thu vao Brevibacterium lactofermen
sau 15 phut 1a 65% con P4 va Ap8SIII trong ciing khoiang thoi gian d6 ai hap thy duoc nhiéu
hon khoang 70%. N6i chung <6 dicu kién tiép xdc thi sau khoing 10 phit, ¢é 50% thuc khuin

thé xam nhap vao dugc vi khuin bang 44,

Nhur vay khi ti€p xdc véi vi khudn, thue khuan thé dugc hap thy rat nhanh vi phén Ién
cdc hod chat lai khong ¢6 téc dung 1én thye khuan thé dang duge hip thy. cho nén phai b6 sung
kip thdi méi ¢6 tic dung. Lam thé nao dé xdc dinh chinh xdc thoi diém xam nhip nay dé them
hod chat kip thai. Ta biét bi¢u hién cla sif nhiém thyc khuan thé trong lén men nhw: Iy 1¢ sinh
trudng cia vi khuan (OD) giam, pH ting hay giam, mitc tao thinh L-AG, hién lugng nay dién
bién rat lau, sau khi thyc khudn theé da chui vao vi khudn, boi vi chu k¥ sinh trudng cia thyc
khudn thé khd dai khoang 64 + 188 phuit (tiém phat 40 dén 140 phit, LOG 24 + 48 phtit); nghia
12 n€u cho dén khi thdy biéu hién shiém mdi thém hod chit thi dd qua muon. Do viy, dé dam

bao an toan san xudl ngudi ta thuong cho hod chit vio moéi truong lic 1iép giong.
1.9. PIEU KIEN KHU TRUNG MOI TRUONG
Thue khuan the rat nguy hiéin cho qud trinh lén men, nhung nd it nhay cam véi nhiél

dd. Da »6 thue khudn the cia vi Khudn sinh 1L-AG déu dé bi mat hoat dong trong 10 phiit & 80°C.

Song d¢ dam bio chac chin ngudi ta chon hai che do xi Iy nhigt (dun s6i 15 phiit v hap 110°C/



I5 phiit) d€ thay 15 tdc dung nhiét 16i vige diét thuc khuan thé va 161 hidu sudt 1én men cla moi

ruding.

Bing 45. Két qua thi nghiém xir Iy nhiét dich Ién men nhiém tring

Nauimabedich | 0G| xrgame | lumeriasng | TOR 0T
giv tha ’ duge (g
0 37.6
Dich men dot |, Pun sé1 5 phit 0.15 43.2
pH=17.5 9 0,20 440
Hap 110" Ctrong 15 0 36,0
phut 0.15 430
0,20 40,0
0 0
Dich men dot 2, Bun s6i 5 phuit 0,15 37,5
pH=38 14 _ 0,30 41,3
| Hap 110" C trong 15 0 0
phut 0.15 32,5
0.30 35,0
0o 0
Dich men dat 3, Pun s61 5 phut 0,15 33,5
pH=8 20 ' 0.30 439
Hap 110" Crong 15 0 0
phut 0,15 32,7
0,30 40,9

S hwong nhiém tap thye khuin thé con phu thuoc vio ty 1¢ ri dudng mia cho vio méi
trudng, nén cdc thi nghiém cho bict thém ty {¢ dudng mia thich hop vit hi¢u sudt 1én men lién
quan chat ché téi khau xit Iy nhiét méi trudng.

Bing 45 cho thay rd dun soi dich xir 1y 5 phit hay hip 110"C/15 phut d¢ loai trit tic hai
cua tap tring & nhiem, v trong thi nghi¢m khong thiy 1o rét vé mat hiéu suat 1én men giira hai
mor rudmg xu 1i nhiél khdc nhau. Con trong thue té san xudl diéu kién tiét tring chac chin sé

anh huong lén téi chat luong moi trudng, trude hét 1 tdi ham lugng L-AG sinh ra cha giong.
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56 li¢u cho thdy dich men sau xi Iy nhiét déu phai them ri dutmg thi L-AG sinh ra méi
cao. S luong ri dufing cén théem cho timg mé phu thuoc vio thoi gian di lén men cua dich dem
xu 1y. Néu phdt hién nhiém tring va ngimg sém gio thit 9 ching han thi phai cho thém it ri
dudng (0,15%). Nhung néu phit hién cham hay nuoi dudng lau 161 14 + 20 gio thi nhat thiét phai
thém lugng gi dudng bing lugng cho vio khi pha moi truomg ddu tien (0,30 + 0.48%), ¢6 nhu

vay hiéu sudt 1én men méi dat gid tri cao nhat.

bi€u niy cho ta thdy rang, tuy gidng cdp hai da bi nhiém thue khuin thé khong ¢é kha
nang sinh san trén moi trudng mdi, nhung véan hap thu cde chit sinh trudng, quan trong nhit 1
biotin. Do vay ham lugng biotin trong moi trudng giam rat nhanh va thue 1€ cho thiy néu gicng
manh khoé thi chi sau 6 gid nuoi iy, moi trudng Jén men nghéo biotin s& khong con chiit biotin
ndo nifa, Song vi bénh nén t6¢ dd hip thu biotin clia gidng bi cham di, do d6 dii ¢6 kéo dai thai
gian nuoi dudng hon 6 gio, moi tndng vén con chia lugng ding ké biotin. K&t qua la ta phai
thém mot it gi dudng mia dé dam bao di biotin cho sinh trudng va tich luy L-AG cla gidng sau
nay. Mot loai chit sinh trudng khic rat quan trong la VTM B,. Vi thin B, khong anh hudéng dén
si tich luy L-AG, nén & day thuong cho 150 g/ moi truong. Con biotin du thi phai duce loai
bing penicilin G.

1.10. HIEN TUONG NHIEM THUC KHUAN THE ON HOA
1.10.1. Giéng nhiém thuc khusin thé on hoa

»Hién tuong lén men khong phit trién: Trong 1én men axit glutamic thuomg gip hién
tuong giéng cap II khong phae trién khi tién hanh vio moi trudng lén men, Viéc do6 ¢o thé 1a do:
thir nhat giong cap Il bi nhiét tdc dung & giia giai doan phdt trién logarit hay diu thdi ky can
bing. Hai la giong cdp I bi nhiém thue khudn thé on hoa va giong bi nhiém tdc dung qua dién
bién pH dich 1én men.

Khi ti€p gidng bi tic dung nhiét vio moi truomg lén men thi loai gidng nay khong phat
trién duogc, men ureaza cling ngimg hoat dong. Cho nén pH moi truong khong ting véi trj s6
khong ding ké. Nhitng mé 1én men nhu vay chi cin ti€p thém gidng méi vdi s6 luong nhu da
tiép 1an diu thi 1én men lai dién ra binh thudng va dat két qui 16t,

Ngugce lui néu ding gidng cap I bi nhiém thuc khudn thé on hoa 1€p va lén men thi nd
khong phit wién duge nita. Song men ureaza vén hoat dong duge, NH, sinh ra khong bi tiéu thu
lam pH mai trudmg 1éing 1én (6i xap xi 8. Nhimg me lén men nhu thé ¢dn ¢6 phuong phap xir ly

ding méi ciu vin duge. Muon c6 phuong phip ding phat hicu dic diém cta vi khudn sinh tan
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vit thye khuan thé on hda va sy bién déi clia thanh phan dinh dudng cha moi rudng, dic biet Ja

ham lugng cdc chit sinh trudng nhu biotin, vitamin 11 va vitamin B,

#Thyc khudn thé on hda: ngudi ta chia virut ky sinh trén vi khudn thanh hai loai: thuc
khudn thé cdp tinh va thuc khudn thé 6n hoa. Khi xam nhap vio t€ bio vi khudn thuc khuan thé
cdp tinh bat bo mdy sinh sin phii Jam viéc cho minh, téng hop nén ADN, ARN va protit cho
riéng thue khudn thé, Sau khi dat téi tri s6 cuc dai, thue khudn thé cdp tinh tiétl ra men [Aim tan
miang ¢ bao vi khuan va chui ra khoi 1€ bio vi khudn, Ngudi ta néi thue khugn thé cdp tinh di
lam no tung t& bio vi khuin va giét chét vi khuin, 1am cho dich dang duc trd nén trong, do dé

OD dich t€ bao giam din.

Nguge lai v6i thue khuan thé cdp tinh, thye khudn thé 6n hoa khong lam nd tung t& bio
ma chi duc nhifng 16 nho va chui ra ngoii theo nhimg 16 d6 1am cho hinh dang t€ bio khong thay
doi, do vay OD dich vi khuan ciing khong thay déi. Mot s6 nai, thuc khudn thé on hoa truyén tir
t¢ bao nay sang t€ bao khic ma khong cin chui ra ngo-a’i t& bao vi khuan. O mie do nhat dinh
loai nay di hop tdc vi vi khudn theo nguyén tic doi bén ciing 6 loi, vi khuin ciing sinh trudng
va thue khuan thé ciing pht trién theo. C6 trudng hop khi sinh san theo phan cat, vi 1y do nio d6
vi khudn dénh roi doan mat ma do thice khuin thé gan vao thi sé cé mot t€ bio vi khuin méi sinh
14 khong chita thue khuan thé 6n hoa va 13 & bao binh thuong. Con t& bio kia Ia t€ bao bénh goi
1a vi khuan sinh tan (vi khuin nhiém thue khudn thé on hoa). Sy danh roi d6 hiém hoi, trung
binh cif 107 t& bio thi mdi ¢é mot t& bio ddnh roi mat ma di truyén. Va trudng hop nay vi khuin

sinh 1an va vi khudn binh thudng ciing song song 10N tai va phdt trién trén cling mot moi trudng.

Diéu dang néi 1 thuc khudn thé 6n hoa khi da xam nhap vao t& bae vi khuin né bia
1u6i quanh vi khuin ngan khong cho thyc khudn thé edp tinh tan cong vio. Ciing ¢4 the néi thuc
khuin thé 6n hda di lam cho vi khudn mién dich déi v6i thue khudn thé cap tinh,

Nhung tinh 6n hoa clia thye khuin thé 6n hoa khong t6n tai mai ma ¢ sy thay ddi dot
ngot khi chiu tac dung cla cdc nhan 6 vat 1y hay héa hec nao d6 hodc gap diéu kién song mdi
khic nghi¢t hon diéu kién ma né dang s6ng chung véi vi khudn hay vi khuin sinh tan. Khi ay né
bi¢n thanh thyc khudn thé cdp tinh pha hoai mang t€ bao vi khuin, Néi mot cich khic thue
khuin thé on hoa khong bén ma dé bién thanh thuc khudn thé cip tinh méi khi ¢6 tic dung cia
ngoai canh khong thuan loi.

That ra khong phii lic n2o thuc khudn thé 6n hda ciing doin ket véi vi khudn, Khi thyc
khudan thé on hda va vi khudn gap nhau trén moi trudmg méi thi thue khuan thé on hoa td ra Ia
manh m¢, kym him su sinh trudng cha 1€ bao, sy kym him dé niz;nh hay y&u hoan toan tiy

thuée vao “do quen bier™, “*do thich nghi” cta vi khuin uén moi rugng dé. Van dé ndy s& trinh
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biy k¥ hon & phin khdc. Di ¢6 nhiéu nghién ctu vé thue khuan thé cua vi khuan sinh L-AG!
Nhung chua thdy néi ro (i thue khudn thé on hoa hay cdp tinh. C6 1€ thyc khudn thé én hda cing

rit nhay cam d6i véi nhiét, thude khing sinh va mot s6 héa chat khdc.

Tobicaza Oki va cong sut di bo ra nhiéu cong sic nghien ctiu v& thuc khuan thé cua céc
vi khuan sinh L-AG va chi 1o 4 loai thue khudn thé ciia Brevibacterium ladofermentun No 2256
11 P465, P468 11, P4 va Ap8S III déu kém chiu nhi¢t hau nhu chét hét sau 10 phiit o nhiét do
80'C trdr 1én, hoat luc ctia céc thuc khudn thé nay bén vimg o pll =6 + 10, va gidm nhanh khi bi
tia tir ngoai chiéu vae (hdu nhu chét hél sau 3 phit tic dung cua dén tir ngoal 15W, 2537A,
30cm). Do nhay cam cta thyc khuin the' doi véi nhiét ¢6 ngudn géc 9 4o bén vimg cha protein
vii DNA, ciic tic gia trén cho biét & nhiét do 85'C, DNA clia thue khuan thé bi pha huy dan.

Khi nghien ctu vé thuc khudn thé dinh vi khudn L-AG Microbucterium ammont-
aphilum. S. Seto, T. Osawa va Soto Yamaoto thay ring xitrat, oxalat, natrium-tri hay
tetraphotphat 1 nhimg chit kym ché manh khi cho vao moi trudng véi lugng 161 vu va thai diém
nhit dinh. Oki va déng nghiép cling cho biét cac hoa chét vira néi cling ¢6 téc dung wong W 1én
thuc khudn thé Br. Ladofermentin No2256. Ho chi ra fﬁng cdc chat hoat dong bé mat nhu
polyoxyethylase fairy axit ester hoac polyoxy etylen alkyl ete Gc ché manh sir phat 1rién noi bao
cuia thue khudn thé. Ciing theo Oki va dong nghiép, cloramphenicol va tetraxylin tic dung manh

1en thue khudn thé cla Br. Ladofermentun No2256.

Khi dimg cdc héu chit khing thuc khudn thé can chi ¥ 16i licu lugng va thi diém bo
sung. Liéu lugng ding thay do1 tiy theo loai héa chat. Thoi diém bo sung thich hop thudng la
eiai doygn diu tién cla qua tinh vi khudn ti€p xtc véi thue khuan thé. Theo Seto vi cong sy nong
do cin ding d6i vai voi xitrat va oxalat 1a 0,05M va natri polyphotphat 1a 0.1%. Thei diém cho

natri photphat ¢6 lgi 13 0 + 5 phdt ddu sau khi ti¢p giong hay ¢6 thie khuan thé xam nhép.

SG li¢u nghién ctu thu duge doi voi thyc khudn thé 6n hoa ctua Coryunebacteritun xac
phan do nhay cam doi v6i nhigt cla thue khudn thé. Biéu hién cu the 1a doi vai P328, P338 va
T240. Néu dich lén men c6 nhiém 3 loai thyc khudn thé nay (tir giéng cap 11) duge dun soi, bo
sung them mot s& héa chat va tiép lai giong binh thudng thi gidng sinh AG s& phdt rién va tao
L-AG nhu moi gidng tiép trén moi trudong khong nhiém trimg khdc. Mat khéc s ligu nghién cdu
ciing cho thay thue khuan thé on hoa khong anh huong 161 lugng L-AG sinh ra néu né xam nhip

vao lic ma vi khudn di & gilta giai doan phdt wrién logarit.

Dic diém vi khudn sinh tan (nhiém thuc khudn thé on hoa): Trong nhin gidng cip It

thuong gap trudng hop nhiém thue khuin thé on hoa. Khi dé gieng sinh L-AG dugc goi la vi
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khudn sinh tan. Thoi diém thue khudn thé xam nhap vio gidng cdp II ¢6 ¥ nghia quyét dinh 165i

vi¢c phit trién cla vi khudn sinh tan.

K¢t qud nghién ciu va thue tién cho thdy, néu thye khuin thé on hoda xam nhap vio vi
kKhuin tir gi¢y ddu (i gin 10 nuoi dudng tha S thi vi khudn bi kym che hoan toan. Nhung sau gi¢s
nuol dudng thir 5 ¢ di du loai thue khuan thé 6n hoa nio Xam nhdp vao, vi khuin sinh L-AG

vin phdt trién déu dan, vin ¢6 hinh thai binh thudng va hap thy dudng tuong ty nhu edc vi khudn

khoe manh khic.

Cic 56 liéu trong bang 46 cho thdy néu can cif vio t6c dé huo dudmg, su phat trién sinh
khéi va hinh thdi vi khuin thi khé phin biét duge gidng binh thutng va giong da bi nhiém thuc
khuin thé on hoa hay vi kkuan sinh tan. D6 cling 1 kho khan thue 1€ cla sin xuat dan 16i tinh
trang chon nham glong dan vio lén men . '

Bdnyg 46. Anh hudmg cua thoi diém xam nhap cua thire khuin thé on hva P240, P382, P388 tGi sue
sinh truong cua Corynebacterium

Loai thuc Thoi diém xam OD 1720 sau thoi gian nuoi dudng (gics)
kKhuin the nhip 3 2 24
Khong cé Khéng ¢é 0,54 0,60 0,52

0.54 0.62 0,51

_ 0,55 0,60 0.57

T240 0 0,19 - 0,25
0,55 - 0,62

8 | 0,55 - 0,61

12 056 - 0,60

P332 0 - 0,09 0.1 0,09
0,53 0,62 - 0,52

8 0,54 0,60 0,51

12 --- 0,62 0.54

P388 0 0,07 - 0,09
0,57 - 0.57

8 0,37 - 0,56

12 0,54 - 0,57
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Bdng 47. Su bién déi nong do dudmg dich giong khi thuc khuin the xam nhip vav givy thi 5

Thési gian nuoi Buong du & cic dot khidc nhau (%)
dudng (gid) M an T
1,92 2,14 - 1,74

0,84 1,96 1,36

9 0,22 1,78 0,70

10 0,08 0,98 0,60

Né&u dem vi khuin sinh tan gay nhiém vio cic git khac nhau tir 5,8 +12 gids cdly 1en hop
16ng thach hay ti€p vao moi trudng nhan giéng cap I hay vio moi trudng lén men mdi thi cd the
hién twgng dac biét xay ra: vi khuin sinh tan hoan toan khong phdt trién dugce trong moi trudng
long, nguge lai trong moi truong dic thi tuy theo loai thye khuén thé 6n hoa ma hoan todn khéng
moc hay c6 moe nhung khip dudng ciy cé nhimg 16 tréng, s6 lugng 16 tréng cang nhi¢u néu thai

gian giy nhiém cang som.

Khi ¢y vi khudn sinh tan vio mi trudng méi ta mdi biét dugce gidng ¢6 bi nhiém thuc
khuan thé hay khoag ? Viéc lam nay cham, ddi hoi ¢6 thdi gian 1i€n hanh, cho nén két qua thu
duge khong phai dé phong ngira mi chi ¢6 tac dung dic rat kinh nghiém dénh gid qud trinh sin
xuit vit tién hanh xir Iy dich men bi nhiém nham han ch€ hau qua nhiém thuc Khuan thé ma
thoi.

Thue & san xuit chua cho phép 1a xdc dinh diy di mo1 yéu 16 tzo thanh moi trudng ma
- chd yéu tap trung vio chdt ¢6 tdc dung nhat - biotin. Nhiing chal khic nhu muodi khodng, vitamin

B, ¢6 thé cho dw mot chidt van khong anh hudng téi hiéu sudt }én men.

Mic dir khong thé phat tién duge trén moi trudng long mai, vi khuan sinh tan van hap
thu biotin. Tuy t6c d hap thu biotin cfia vi khuén sinh tan ¢ cham hon mot chiit so véi vi khuédn
binh thudmg, nhung néu thdi gian nuoi dudng tai moi trudng méi kéo dai thi (01 mot luc nao do
vi khudn sinh tan s& hap thu hét lugng biotin ¢6 trong moi trudng. Noi cich khic thoi gian nuoi

dudng cang dai, vi khudn sinh 1an cang hap thu nhiéu biotin.

D£ biét néng do biotin ¢6 trong moi trudng ta ¢6 thé dp dung phuong phdp héa hoc hay
phuong phdp sinh hoc. Ap dung bit ¢t phuong phdp ndo ciing t6n thoi gian. Dudi day 1a mot
cach lam don gidn mang lai hiéu qua cao.

Luong dich 1én men bi nhiém, dun so1, cho thém héa chit vo tring nhu B,500y /1, i
dudng mia véi ti 1¢ 0-0,15-0,3-0,35-0,4%. Ti€p thém giong cdp I, Yac 12 gid, xdc dinh OD r6i
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can clt vao OD cua it ca cdc mau so sinh véi OD mau déi1 ching (moéi trudng khong ¢6 vi

khuan sinh tan) va chon ti 1¢ dudng thip nhat cho gid trj OD gén bing OD méu déi chimg. D6 1i

1i 1¢ ri dudng cao nhat can phai cho thém néu mudn moi trudmg méi ¢6 néng do biotin Xap xi gid

tri mong mudén. Néu ¢6 thé thi cho lic 16i 24 gi& va xdc dinh tri 36 AG sinh ra réi can c vao d6

chon t1 1¢ biotin can dua thém vao. Trong bang 50 dudi day thay gidng nuoi dudng tdi gios thir 9,

biotin vin con dur nhung dén gis thit 12 thi hau nhr khong con niva. Trong truong hop thir nhat

phai them 0,15%, trong trudmg hop thit hat phai thém toan bo luong biotin diing ddu tién.

Bdng 48. Anh huéng cha thii gian xam nhap cia thuc khudn thé on hoa tGi bien doi hinh thai té

bao o Corynebacterium

Loai thue | Thii diém xam Hinh thdi i€ bio & cdc thoi diém khic nhau(gio)
khuan thé nhip (gid) 3 12 24
1240 0 Gay dai, hai ddu bang  p Nhé vun Khong thay
giong
5 Béo khoe, x&p V, dai Béo khoe, xép To nho khong
8 ngin khong déu chit V, mot s6 déu
12 qua dai
P382 0 Té& bao x&p thanh chudi ndi ti€p nhau
Béo khoe xép V, chua Béo khée, xép V, | Béo khoe xép
8 déu va hoi ngan to nhd khong déu | V, twong dai
12 déu, mot 56
cd Ié
P388 0 To nhé khong déu, mot | Bé nho, vunliti | Nho vun li ti
0 khd dai
5 Xép V, € bao dai ngin | Béo khoe xép Béo khoe xép
8 khong déu chit V, khong chit V, song
(2 déu lam song khong
déu lam

Bang 49. Su phit trién cia vi khuin sinh tan khi nhiém céic thire khudn thé 6n hoa khic nhau

Loai thuc khuan thé Dac diém phdt trién trén dudng cdy clia vi khuan sinh tan

1240

C6 nhiéu 16 hong trén dudng ca.y thoi gian cay nhiéu cang s0m,
duding cdy cang cé nhiéu 16 hdng

P382 Trén khip dudng cdy ¢6 nhiéu 16 héng, thdi gian giy nhiém cang
sém cang cé nhiéu 16 hong. Téng s6 16 hdng nhiéu hon & T240
P388 Khoéng ¢é t& bao moc
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Bdng 50, Anh huing luumg ri duing dua vio moi truomg da tiép vi khudn sinh tan nuoi dudng téi
giv thit 9,12 (chu dong cho B, 150 y Ait)

. i AG sinh ra (g4)
Ti 1& n dudmg thém vao (%) — : . ‘
dot 1 (gidng nuoi 16i 9°C) dot I1 {(gidng nubi 16i 12"C)
0 36 0
0,15 43 37,5
0,30 38 41,25
Mai trudmg mdéi 42.8 41,4

1.10.2. Phuong phdp phong ngira va xu Iy dich men nhiém thuc khudn thé én hoa
L1020 Xar IV Lai moi triong va tiép giong méi

Xt 1y bang hda cht: ri dudng, By, héa chit thanh tring & 120°C thuc khuan 1thé cdp tinh
trong 30 phiit r6i dua vao moi trudng xit ly. Cin chi y dén kha nang gidm pH clia mai truong
xuong dudi mitc quy dinh. Néu vice do c6 thé xay ra thi phai trung hoa trude khi thanh tring sao
cho moi truomg ¢6 pll xap xi 6,5 + 7,0. Héa chit dua vio phai dim bio kha nang lam mat tic

dung ciia thyc khudn thé di nhiém va khong gay tic hai dén giong va L-AG sinh ra.

X 1y bang nhiét: Gia nhiét moi trudng 6 80°C thyc khuan thé cap tinh d6i véi thi€t bi
¢d I6n hay 100°C khuan thé cap tinh di vdi thigt bi ¢& nho vi lam lanh dén nhiét do binh
thudng. Khi thanh trung chd y thanh tring ci phén 1hi€t bi va dudng dng lién quan khong ti&p

Xtic vOi moi trudng nham trir tan gée co hoi nhiém trimg.

Can phai xem xét, dy dodn kha niing tang pH clia méi trudng. Néu sau thanh tring pH
cht tang lén khong qué 8 thi khong cin phai diu chinh. Néu pH vuet qud 8 thi phai didu chinh
_ lai bing HCl, H,SO, hay xitric trudc khi xir 1y nhiét.

Theo ddi cde dot lén men bj nhiém xir 1y lai ta thdy san luong L-AG thu duge & mé cho
thém HCI thap hon la khong cho. Bdi vay néu that 13 can thiét mdi sit dung dé han ché mudi
clorua dua vao moi trudng. Moi trudng sau khi x{r 1Y, 1am lanh t6i 32°C thye kKhuéan thé cdp tinh
vi 1i€p giong cap Il méi voi ti 1¢ 2%. Dién bign lén men ¢6 thé xay ra binh thudng nhu cic dot

lén men khiic.

166



IL. DAY CHUYEN CONG NGHE SAN XUAT Mi CHINH THEO PHUGNG PHAP LEN

MEN
IL.1. Su d0 day chuyén

Sodd 9: Bot  — Hoa nudc — Thuy phan hoan ;.(ung
f

Trung hoa
2
Ep loc
2
Pha ¢ché dich lén men
\
Thiing cao vi
\
Binh trao déi ion
3
Két tinh
N3
Ly tam
\
Trung hoa I va khir sit
}
Eplocl - Bil
\
Thimg chita
1
Pha ché dich 1én men
\
Thing chita
\
Ly tam siéu toc
+
Thiing chifa
‘e

\01



So d6 9 (1iép theo) {
Trung hoa 2, khirsit - Eploc —  Ba

! g

‘Trung hoa 3, tdy mau

\
Eploc — Bithan
3
Thiing chita
\J
Néi ¢o dac chan khong
\S
Ly tam
) v
Thing chifa kétiinh ~ Thiing chiia
\ 1
Say Say
i
l Nghién
{
Sang Sang
{ 3
Mi chinh 99% Mi chinh 80%
3 {
Bao géi Buo goi
3 \
Bao quan Biao quan

IL.2. Thuyét minh day chuyén
Can ctf vao day chuyén san xuat ta cd thé chia ra bon cong doan chinh nhu sau:
1) Cong doan thuy phan tink bot. |
2) Cong doan 1én men.
3) Cong doan trao dét ion tich axit glutamic ra kho dich 1én men.

4) Cong doun trung hod, tinh ché tao glutamat natri tinh khiet.
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11.2.1. Cong doan thuy phin
Muc dich clia cong doan nay 1a tzo diéu kién d€ thuc hién phan (ng thuy phan tinh bot
thinh dudng &n men duoe, chu yéu 1a dudng glucoza.
Phan (ng xay ra nhu sau:
nH,O
(CH. Oy, — ™ nCH,;0,

Dé thye hién phan (ng trén, ngui ta ¢6 thé tién hinh theo nhiéu phuong phédp khic nhau
va méi phuong phdp déu ¢6 nhithg vu va nhuge diém riéng, dang chd ¥ nhat 14 ba phuong phédp
sau day:
1.2.1.1. Plutong phdp thuy phdan bdng enzim

Ngudi ta c6 thé ding o- amilaza, B- amilaza clia cdc hat ndy mdm hay clia nam méc dé

thuy phan tinh bot thanh dutmg. Phuong phdp ndy c6 vu diém la khong cin diing dén hod chit
hay thiét bi chiu axit, chiu 4p lic..., khong doc hai cho ngusi va thiét bi nhung ¢é nhuge diém Ia:

- Dudng hod khong triét dé tinh bot, ma & dang trung gian nhu dextrin... 1am cho vi
khuan lén men mi chinh khong ¢6 kha ning sir dung.

- Thai gian duong hod wong doi dai.
- Ham luong dudng sau khi dudng hoa thdp, do d6 phdi sir dung thiét bi 1o, cong kénh.
11.2.1.2. Plutong phdp thuy phdn bdng H.50,

Phuong phdp niy ¢6 vu nhuoc diém co ban 13 sau khi thuy phan viéc trung hoa axit
du sau ndy khong phai ding Na,CO, hay NaOH ma ding CaO ré tién hon, mit khic san pham
cta phan Uing trung hoa lai két tla 1am cho dich dudng trong theo phan tmg:

Ca0 + H,S0, = CaSO, ¥ + H,0

ma khong tao ra NaCl nhy dung HCl. Tuy vy, nhu phan trén da néuw, hi¢u suat thuy phéan bing
H,S0, thip hon dung HCI, trong thuc & hay dung HCL.

11.2.1.3. Phuong phdp thuy phdn bing HCI

Phuong phdp nay tuy cé nhuge diém la: phai dung thiét bi chiu axit & nhiét do cao,
dp sudt cao, khi trung hod axit duw phai dung Na,CO, ¢6 tao ra lugng mudi nhat dinh theo phan

iing:

2 HCl + Na,CO, = 2 NaCl + CO, + H,0
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Hién nay trong san xuat hay ding HCI dé thuy phan tinh bot vi né cho hiéu suat cao va
thoi gian thuy phan ngan hon do cudng lyc xic tic manh, tuy khi trung hoa 120 ra mot lugng
NaCl trong dung dich anh huéng dén qud trinh nuoi cdy vi khudn.

Qud trinh thuy phan dugc tién hanh theo phan ting va so d6 sau:
HCl
(G, On+nH, 0 —— . ¢ C.H,,0,

Bot — Hoia nuée va HCl — Thuy phan — Trung hoa — Tiay mau — Dung dich
dutng glucoza.

Thudng ty Ié bot/nude/axit HCI trung hoa theo ty 1&: 100/ 350/ 165 duoe khudy déu.

Thuy phan: Cho dung dich vao néi dp luc 2 vo, dung dich tinh bt & trong, hoi nude vio
O vO ngoai va nang nhi¢t do nhanh lén 138°C trong khoang 20 phit dusi 4p luc 2,6 kG/em?.
Trong di€u kién nay: Tinh bt —> dextrin —» mach nha— glucoza nhanh hon.

HCI

(CeHOs), +nH;O  ———» n/2 C,H,,0y,
HCl

n/2 (C,H;,0) + ntH,0 ——»  nCH,,0

_ Neéu dé thoi gian dai sinh ra cdc phan img phu ¢6 hai cho san pham va lam hao t6n higng
duong khd l6n.

Yéu cdu qud trinh

- Dung dich ra ¢6 néng do: 100°Be

- pH: 1.5

- ToOng s6 thoi gian: 1 gits

- Ty 1é dudng hod: 2 90%

- Ham lugng dudng: 16+ 18 %

I11.2.2. Trung hoa

Thuy phan xong dung dich vao thiét bj trung hoa cho 30% vao dé dat pH = 4.8. Cho than
hoat tinh vao tay mau (khodng 100kg tinh bot cho 0,45 kg than). Than tdy mau va gidp cho qua

trinh loc dé, dung dich ¢6 mau trong sing.
11.2.3. Ep loc

Tdch cdc phén ba va cdc chat khong hoa tan, duoc dich duong glucoza 16 +18%.
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11.2.4. Cong doan lén men

bay 1a khau ¢6 tinh chat quy¢t dinh nhdt doi voi toan bo day chuyén sian xuat. Trong
cong doan nay cd 3 giai doan nho 1a: nuoi giong cdp 1, giong cap II va 1én men 16n. Ngoai ra con
¢6 nhimg céng doan phu phuc vu cho qud trinh lén men nhu: day chuyén loc khi, x(r 1y ure, x(rly
dau khir bor,

Cdc khau s& lan lugt duge nghién ctru nhu sau:

11.24.1. Giong - chiing

Cic giong ching di duge tuyén chon nhu phan gidi thieu cdc giong vi khudn & trén.
1.2 4.2 Moi trieomg

Qua phan tich thanh phin hod hoc ciia xdc vi khuan va nhiéu thi nghiém nuoi cdy & cdc
cO 53 nghién cdu vit san xuit da thily: ngoai mot s6 méi truong chung ké trén, cic moi rudng
sau la thich hop hon ca nhur:

- Moi trudng thach nghiéng: pepton 1%:; cao thjt bd 1%; NaCl tinh ché& 0,5%; thach 2%

- MOoi trudng giong cdp I: dutmg glucoza tinh khiét 2,5%; ri duomg 0,25%; nudc chim
0.32%; MgSO0,. TH,0 0,04%: Fe, Mn (da pha 2000g/1) 0,002%; ure 0,5%: B, (da pha 150g/7)
0,00015%.

- MOI trudng nhén gidng cap I (VD mg vdi thé tich thiét bi len men 60 lit): dudmg
. glucoza 2000g; MgSO, 24¢g; H,PO, 60g; KOH; pH = 9; nudc chim 300 mk: ri duodng 600g; ure

480g; ddu lgc 60 ml; B,20 mg.
~ Qud trinh nuoi gidng duoc ti€n hanh theo cdc bude sau:

Giong géc — ciy truyén ra &ng thach nghiéng d6i 1 - ¢y truyén ra ong thach
nghiéng doi 2  — 16n men binh lic (gidng cap 1) —» nudi & thing ton (gidng cip 2) — lén
men chinh (ndi lén men cap 3).

Cdc nguon chat chinh dé nuoi bde ddm yéu cdu trén-

- Hop chit cacbon: dudng glucoza
- Pam v co: ure.

- Bam hiju co

- Cdc mudi khoang cin thiét

Cic chat phdt trién...
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H.2.4.3. Bdo qudn giong
- Moi trudng thach nghiéng.
Kich thudc 6ng nghiém ¢6 mat phing nghiéng ¢ 15.

Ong nghiém trudc khi diing, thanh tring can than 120°CY 0,5h.

- Pha tron moi truong: Ding nudc hoa tan cdc chdt, cho thach vao sau dé che NaOH,
'di¢u chinh pH = 7 + 7,2. Cuéi ciing cho méi trudng vio dng nghiém thanh tring 20 + 30 phit,
dp luc 1kG/cm® Sau d6 ha nhiét do xuong 50 + 60°C, dé 6ng nghiém nghiéng thach déng lai,
sdy 45 gi 01" = 32°C, dem bio quan lanh. Khi cin, cdy tiép chiing vao mit thach.

Ti¢p ching xong, bac quan trong ti lanh 3 + 4 thdng. Sau 3 + 4 thing thudn hod, nhat bo

nhitng con yéu,

{1244 Thuan hod
Bao dam giong ding trong san xuat duge khoé. €6 hai cdch thuan hod:

- Dung phuong phdp phan ly vé[ pha loang: Ly nudc vo triing rira, pha loang, dung kinh

\ L . . o e
*hién vi soi, chon con khoé nhit.

- Chon loc: Ldy nhém don khudn cho vae moi trudng ong thach nghiéng dé trong 24h, ¢
32"C. Cho sang binh 1000 ml dua vao binh tam gidc 250 ml ¢d chifa 200 + 250 ml moi trudng.
Pé moi trudng lén mat sang lic & nhiét do 32°C trong 12 gid. Sau d6 ldy Iml cho vao binh tam
giac 250 ml chia 13ml moi trudng 1én men, giit 32°C trong 48 gid. Cudi cling xdce dinh ham

luong axit glutamic tao thinh.
Sau qud trinh [én men ding gidng nay lén men 3 cap.
H.2.4.5..Lén men (nudi men cdp 3}

Trong cdc thiét bi 1én men san xudt ¢é di cdc chit cho qud trinh [én men va hi€u khi moi
truong. Qua trinh 1én men cho khong khi vao va khuay tron, 1én men tao bot, do do phai ding
_ddu dé Kb bot.

Ure, dilu dau, khong khi trude khi vaoe thing 1én men, tat ca que cdy, 6ng nghi¢m, binh
tam gidc... déu phai that sach s&, vo trimg khong ¢6 bat ky gon vét gi va dugce thanh triing trong
noi dp hic. Moi trudmg di thanh tring phai d€ ngudi trong phong vo tring. Sau khi di chuin bi
day di mot trudng, dung cu... ding que cdy cdy gidng tir 6ng géc sang 6ng thach nghiéng dé vao

11 dm 24 gid cho khudn lac phdt trién, ta duge gidng doi 1, cay truyén sang ong thach nghiéng



mot lan nifa, ta duge gidng doi II va da lugng cho vao binh tam gidc di ¢6 sin moi trudng dua di
Ien men (rén mdy lic 12 gioy duge gidng cdp 1.

H.24.6. Lén men cip 11

Chuén bi méi truong va thiét bi nhu qud trinh 1én men chinh, thanh trimg moi truong
120"C trong 30 phiit, qud trinh nuoi giong khong ché & nhiét do 32°C dp sudt 1kG/em? khong
ti€p ure va ddu nhu qud trinh 1én men chinh, lugng khong khi cho vao khoang: 850 + 1100
lit/gior kiém tra pt 1 gity |idn hodc lugng khong khi tang din tinh tir giong nhé sang lén men
chinh theoty I¢ 1,0 - 0,25 - 0,5 1/ phiit: (lit khong khi/ lit moi truemg/1 phiit). Pén gio thif 8 thi
soi chon gidng: N6i ndo ding duge thi 9 gidy gidng c6 thé cdy ti€p sang noi 1én men chinh (Do
OD dich Ién men, soi néng dé vi khuan va xdic dinh ham lugng dudng sét...) néu chua dat yéu
cau thi ¢6 thé kéo dai thei gian lén men thém 1 + 2h niga.

Néu gidng da duge, nhung moi uuong 1én mert chua chudn bi kip gicng phai doi thi dé
nguyén gidng trong noi, tit canh khudy, giit nguyén dp luc, dimg nude dong lanh qua vo ngoil
dé ha nhiét do xudng =10"C. Nhiét do cang thdp, thoi gian dgi duge cang lau nhunmg khéng nén
doi qua 3 gid, qud thoi gian d6 gidng di bj gia, 1i€p sang ndi Ién men s& phdt trién cham, hiéu
sudt tao ra glutamic s& kém. Nhu vay thai gian nuoi cdy gidng cip 2 mat 9 givr va dén gid thit 8
md1 bi€t kel qud gidng c6 thé tiep duge hay khong? Néu gidng yéu khong tiép duge thi phai huy
bo, nudi ndi khie. DE khic phuc tinh trang nay, thudng dp dung 1 trong 2 bién phip:

- Nuoi giéng du phong: Thudng cén 2 néi giong thi ngudi ta cho nuéi 3 ndi mot lic, dén
khi ket thiic chon 1y 2, hiy bo 1. Cich nay néi chung dam bio cho lén men, kip thoi nhung lang
phi.

- Bién phdp 2: Can c(r 8¢ do tiéu hao dudng, dién bi€n clla pH, nhiét do, mau sic cla
dich ngay gio thir 4 thit 5 phai phan dodn duge két qua phat trién cla néi giong dé, néu thiy can
thi quyét dinh cho cdy gidng du phong tir gidr d6.

Bi¢n phdp nay trinh duge lang phi nhung dodi hoi nguoi cin bo ky thuat phii gidu kinh
nghiém thuc € va do dé6 ma quyét dinh chinh xdc. néu quyét dinh kém chinh xdc thi ling phi,
thim chif thiét hai con 16n hon nhiéu so véi ruéng hgp trén.,

H.24.7, Xt Iy ure va ddu pha bot,

- Xuly ure: ure tham gia viio thanh phdn mai trudng gom ure ddu va ure tiép trong qud
trinh. Ure diu 13 ure cho vio méi trudng, sau khi moi trudng duoc thanh tring va lam ngudi dat
nhiét do 32°C va trude khi tiep gidng, ham luong ure ddu tigp vio phai tinh sao cho sau khi tiép

Ia 1,8% so véi luong moi trudmg.



Ure ti€p 12 ure bd sung vao trong qud trinh lén men, s6 lugng khéng cd dinh, khi pH dich
lén men dang tir trén 7 xudng dan thi phai 1i€p dan ure cho dat lén 7,5 + 8 sau d6 do lugng axit
glutamic tao ra trong moi trudng cang nhiéu, pH cang giam xuéng 7 hoac dudi 7 lai 1i€p ure nira

cho dén khi dudng trong dich [én men con khoang 1% thi khong can tiép nita.

Vay lugng ure phai dugc pha va thanh trung riéng, thuomg pha 1 lan di cho 1 ngay dém
san xudt, va néng do pha thudng 13 50% cho dé tinh todn.

Thudmg thanh tring dung dich ure trong néi 2 vo, dung hoi néng nang lén dén nhiét do
115°C gir & nhiét do nay 15 phiit thi két thic thanh trung. Béng van hoi lai, mo van khi nén vao
dé giit 4p va md van nude lanh vo dé 1am nguoi. Khi nhiét do gidm xudng 32 + 33"C thi ¢6 the

ti€p cho noi ién men.

- Xt 1y diu: Trong qui trinh 1én men, do hoat dong cdc chat men ciha vi khuén, thai ra
nhiéu CO, tao ra nhiéu bot, vi viy cin phai ding mot lugng dau thich hgp dé phd bot. Cic loai
diu nhu ké trén, nhung & 1a hay diing loai déu lac tho.

Diing néi 2 vo thanh tring ddu nhu thanh tring ure nhung giir @ nhiét do 120 + 140'C
trong 120 phdt. Sau dé cho giir dp Iuc bang khong khi va ha nhiét do xudng 32 + 33"C méi tiép

“sang noi 1én men.

1248 Xar Iy kliong khi

Cé4c loai vi khuan 1én men axit glutamic 1a loai hiéu khi nén qud trinh én men déu phai
cung cdp khong khi. Mit khic ta cdn cdn moét lugng khong khi vo tring dé giit dp lyc 1oan b he

théng nhu ndi ure, ndi ddu, dudng ong v. v...

Khong khi tir khi trdi duge hit qua mot thung tich but so b, qua mdy nén, qua hé thong
tach bui, Jam ngudi, qua binh loc bong thuy tinh dén cic binh loc riéng so bo roi moi vao noi sur
dung nhu ndi gidng, noi 1én men.
11.2.4.9. Lén men lon (Ién men cdp 1)

Muc dich: mue dich clia khau nay 12 théng qua hoat dong s6ng cta vi khuén trong nhimg
diéu kién thich hop dé chuyén hod dudng glucoza va dam vo co thanh axit glutamic.

Qua trinh chinh xay ra: -

a. Giai doan dau: 8 + 12 gios goi la giai doan sinh khéi. Giai doan nay cdc chat dudng
dam v0 c¢o va hitu co, cdc chat mudi khodng, vitamin va cdc chdt sinh trudng ¢é trong moi
trudng thim thau vio t&€ bao vi khudn lam cho vi khudn 16n 1én, dat kich thude cuc dai va bit ddu
sinh san, phan chia. Qud trinh 1ap lai cho d&n khi lugng vi khuan dat dén gid i cye dai.
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Nhitng biéu hién clia giai doan nay la:

- Nhiét d¢ tang vira phai, cang vé cudi giai doan t6¢ do ting nhiét do cang nhanh, néu
nhiét do ngoai udi 35 + 36°C, khéng mé nuée lam lanh thi lic ddi 1 gior dén 1gios 30 phit moi
truong tang 1°C, vé cudi 30 + 40 phit tang 1°C, vé miia dong nhiét do tang cham hon.

-pHtang dantr 6,5+6,71én 7,5 = 8.

- Bot 130 thanh tang dan (do lugng thai CO,).

- Lugng dudng tieu hao tang ddn, thudng 2 + 3 gity ddu hao rét ft, cang vé sau 16¢ do hao
cang nhanh, chung cho c giai doan 12 2 + 3 gié.

- Luong € bio vi khuan tang dén tir khodng 0,13 + 0,14 dén 1 (88 do OD trén mdy so
mauy).

- Ham lugng axit glutamic chua c6 hojc rat it.

b. Giai dogn giita: 1ir gitr thit 10, 12 dén gidy thit 24, 26. Giai doan nay giif cho 58 t&€ bao
khong tang théem nita hoic tang rat it. Qua trinh chi yéu trong giai doan nay la: Pudng va dam
v0 co thdm thiu qua ming 1€ bao vi khudn va cdc qui trinh chuyén hod boi cdc men va cdc phan
Ung nhu trén dé tao ra axit glutamic trong t€ bao. Lugng axit glutamic tao thanh lai hod tan vio
cdc moi trudng lam cho pH moi trudng giam dan, CO, bay ra nhiéu, bot tang o at.

Trong giai doan nay nhiét do tang nhanh néu khong lam lanh trong 1 gi& ¢6 thé tang 1 +
2°C. Lugng dutmg hao nhanh tir 8,9% xuong con 2,3%. pH gidm xudng con dusi 7 nén phai tiép
ure dé pH tang lén 8 réi lai giam xudng nhanh chéng, axit glutamic tang nhanh tir 0 d&n 30 + 40

/1.

_ ¢. Giai doan cuoi: nhimg gid¥ con lai tat ca cdc bidu hien déu gidm dan cho dén khi ham
iuong dudng chi con < 1% thi lén men ket thiic.

Thudng thudng dé bao didm qud trinh lén men dat hiéu qua cao phai chi ¥ khéng ché cic
diéu kién k¥ thuat nhur:

+ Nhiét do: luon luén gilr & 32°C.
+ Ap suat: 1kG/em?.
+ Luong khéng khi: 30 + 40 m'// gio cho Im’ méi trudng.

+ Cénh khuay 2 tang 180 + 200 vg/ ph.
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+ Khi pH giim dén 7 phai bd sung ure ngay cho pH lén dén 8, thuong b6 sung 1 ndi lén
men gidn doan 2 + 3 lan.

+ Khi bot nhiéu phai tiép giong dé pha bot tao diéu kién cho CO, thodt ra ngoai de dang.

Cdc ché do kiem tra cdn thiét trong giai doan nay:

- Nhiét do luong khong khi, dp suat phai kiém tra thutng xuyén, co chiéu hudng thay
doi phai diéu chinh ngay.

- pH méi gid kiém tra mot lan.

- OD (do duc trén mdy so mau): thudng do vao gid thi 0; 6; 12; 16; 18.

- Do dudng: phan tich xdc dinh ham lugng dudng vao cic gio thi O 6; 12; 16; 18; 20,
24 dén khi ket thuc.

- Ure b6 sung vao cde gid thir 0; 6; 12.

- Axit glutamic do vao cdc gids thir 6; 12; 16; 20; 24; 28; 30 va ket thiic qud trinh.

Qua s6 licu theo ddi vi phan tich, biéu dién thong thudng 13 ham lugng dudng gidm din,
ham luong axit 1ang dan. Nhung c4 biét 6 trudmg hgp 1én men dén ntta chimg thi duong van hao
déu nhung axit glutamic thi khong tang, tham chi ¢6 khi con gidm. Trong truong hop do can
phai xdc dinh nguyén nhan cho chinh xdc vd quyét dinh bién phip xir 1y ngay, néu dé chim
duong s& hao hét va s6 axit glutamic tao dugc trong nhimg gi¢s trude cling hao her.

Nguyén nhan thong thudng gy ra cdc hién tugng do la dich thai da bi nhiém trung do
khong khi, ure hosic ddu mang vao, loai tap khudn nay song bing axit glutamic va cling ton tai
v6i vi khudn 1én men tao axit glutamic, hai loai nay khong tiéu diét ldn nhau. Khi quyét dinh
bien phdp xir 1y phai can c( theo tinh hinh cu thé, n€u ham luong axit glutamic da wong déi cao,
dudng con rat it thi két thic sém qué trinh lén men. N€u luong axit glutamic chua ddng ké ma
dudng con cao thi gia nhiét thanh triing lai va ti€p gidng méi, lén men lai tir ddu.

* Ché'dp kiém tra thiét bi, vé sinlt va thanh trinig noi lén men

Do dic diém cfia qud trinh san xudt, khi di bat ddu len men réi thi khong thé ngimg lai
dugc nifa, né€u vi mot 1y do nio dé ma phai ngimg lai nua chimg thi ndi lén men dé coi nhu bi
hong, ton that hang trieu dong. Vi vay, cdc budc trong viée chudn bi phai dugc ti€n hanh hét sic
can than, 1 mi véi mot k¥ thuat nghiém ngat.

- Kiém tra thiét bi: trude khi phdi liéu mot néi lén men phai Kiém tra toan b he théng

van vio, van ra, van kim cla néi lén men, nhig néi bj hong phdi duge thay the sira chira ngay,
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kiém tra binh loc Khi xem bong than cé con 16t khong, kiém tra mo to cdnh khudy xong mdi
quyet dinh xem noi c¢é phdi liéu duge hay khong? Ve sinh ndi lén men, thanh tring néi khong,
dong van khi lat, m& van hot vao binh loc khi riéng. Théi gian thanh tring khong 1a 45 phuit,
nhiét do [20°C. Sau khi thanh triing xong déng van hoi lai, m& van khi nén vao binh loc riéngva

cdc doan dng lien quan dé gitr ap.
- Can pha moi trudng va thanh triing moi trudng:
+ Pubng & thing chita duding.

+ H,PO, can di Iwong rbi cho vao, hai thit nay can di lugng pha riéng sau dé mdi cho

vao thiing.

+ Cho mét it nudc vao thilng pha méi trudng, cho canh khudy hoat déng réi thi tir cho ri
duong, nude cham, KH,PO, khudy tan hét 1di che MgSQ, vio. Bom dich dudng vio cho dli mot
noi lén men, diéu chinh lai pH = 6,5 + 6,8, cudi cung chd B, va ddu vio rdi bom vio thing lén

men.

Cho canh khudy hoat dong va cho hoi suc vao moi trudng nang din nhiét do len 115°C
va gilf & nhiét do ndy 15 phit thi k€t thac thanh tring. Péng van hoi lai va thdi khi lanh vao dé
tam nguoi, cho nudce lanh vao vo dé 1am lanh. Khi nhiét do mdi trudng gidm xudng con 32°C thi
1i€p ure déu (ure da duge thanh triing va 1am ngudi riéng). Ldy mu phan tich xdc dinh cac thanh
phdn néu sai s& khong qud 16n so vdi cdc tiéu chudn k¥ thuat cho phép thi ti€p gidng cap hai

sang va bit ddu [én men.

Thoi gian 1én men thuong kéo dai 28 + 32 gid. Sau 2 + 3 l4n ti€p ure va khi ham lugng
dutng chi con lai <1% thi qud trinh lén men két thiic. Diing khi nén ddy dich 1én men sang
thiing chifa chudn bi trao déi jon.

11.2.5. Cong doan trao doi ion

Muc dich clia cong doan nay la tich 14y axit glutamic ra khoi dich len men. Ngusi ta loi
dung tinh chat hat nhua polyetylen sunfuric (ta quen goti 1a refin) sau khi da duoc cation hoa (tic
tdi sinh) c6 kha ning giif lai trén bé mat cia né anion, & day chu y&u 12 axit glutamic. Sau dé lai
ding NaOH dé tach anion ra khoi hat nhua.

Qua trinh hap thu:
R-SOH* + NH,ROO - R’SO,NH;RCOOH
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(Qua trinh tich:
R’SONH;RCOOH + NaOH ‘—-> R’S0;Na +NH,RCOOH + H,O
Ngoai ra con ¢é mét s6 qua trinh hip thu khdc.
Qué trinh trao ddi nhua ion bao gém cdc qud trinh ﬂhL'l' sau:

11251 Phaché'dich men

Dich men ra ¢d hiam lugng axit glutamic khoang 40 g/ tic 1a mit 0 phan tir tuong déi
day dac néu o dé nhu vay thi dong chiy qua khéi hat nhua; xdc sudt 1i€p xdc gia cic phan ur
axit glutamic v6i hat nhya sé& it hon, s6 di theo dong chdy s& 1gn, gay ra 1on thil 16n. Vi thé trude
khi trao déi ngudi ta pha lodng dich men bing dich théi l4n rude hay bang nude lanh theo ty 1é
sao cho sau khi pha dich men c6 ham lugng axit glutamic khoang 18 + 20 g//. Mit khde dich
men khi két thic qua trinh 1én men thudng ¢6 pH = 6 + 7, 6 pH d6 trung tinh hoac gan trung
tinh. G diéu kién nay mot s& tic gid cho biét la axit glutzamic phin 16n & dudi dang khong phan

cuc
HOQC - CH, - CH,- CH - COCH
NH,
Dang niy hat nhya khéng hdp thy duge. & pH =5 + 5,5 thi axit glutamic chii yéu & dang
phan cyc: HOOC- CH,- CH,- CH- COO"
|
NH,"
_ Dang niy hat nhua hap thu t6t. Vi vay nguoi ta phai dung HCl diéu chinh pH dich men
xuong 5 + 5,5.

11.2.5.2. Xir Iy hat nhuga resin

Hat nhua refin sau mot mé trac doi khong con khé nang hap thu nifa, mudn tiép tyc trac
doi phai qua khau xit 1y t4i sinh. Ding nude sach rira nguge khodng 1 gid, thinh thoéng ding dp
chan khong va van déng md gidn doan dé suc déo cho khéi nhua duge toi, déu, rira cho 16i khi
pH = 8 + 9 thi théi (trude Khi rita cho pH =12 + 13), x& bd hét 16p nudc ban & trén, sau do 1i€p
tuc cho nude vao rira xuoi cho dén khi pH = 7 thi théi va tién hanh tdi sinh.

- T4i sinh: Ding axit thu hoi cho chay nguge 15 + 20 phiit sau d6 mdi cho axit mdi pha,
' gilf cho t6¢ do vao va ra ngang nhan dé cho mat nude ¢6 chiéu cao ¢6 dinh t6i khi dich ra ¢6 pH
=2 + 2,5 thi nglmg cho HCL
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kiém tra binh loc khi xem bong than c6 con 6t khong, ki€m tra mé to canh khuay xong mdi
quyét dinh xem ndéi ¢6 phéi li¢u duge hay khong? Vé sinh ndi lén men, thanh trang ndi khong,
ddéng van khi lai, m& van hoi vao binh loc khi rieng. Thoi gian thanh tring khong 1a 45 phait,
nhiet do 120°C. Sau kht thanh tring xong déng van hoi lai, m& van khi nén vao binh loc riéngva
cdc doan ong lién quan dé giif ap.

- Can pha moi trubng va thanh tring maéj trudng:

+ Dudng & thing chda dudng.

+ H;PO, can du luogng réi cho vao, hai thit nay can di luong pha riéng sau doé mdéi cho
vio thiing.

+ Cho mot it nuéc vao thing pha moi trudng, cho canh khudy hoat dong roi thd tu cho i
dudng, nudc chdm, KH,PO, khudy tan hét réi cho MgSQ, vio. Bom dich dudng vao cho dii mot
noi 1én men, diéu chinh lai pH = 6,5 + 6,8, cusi ciing cHo B, va ddu vao réi bom vio thiing 1én
men.

Cho cdnh khuay hoat dong va cho hoi suc vao moi trudng nang ddn nhiét do len 115°C
va gilf & nhiét d6 nay 15 phit thi két thic thanh tritng. Déng van hoi lai va théi khi Jlanh vao dé
lam nguoi, cho nude lanh vao vo dé 1am lanh. Khi nhiét do méi truomg gidm xudng cdn 32°C thi
ti€p ure déu (ure da dugc thanh tring va 1am nguoi riéng). Liy miu phan tich xdc dinh cic thanh
phin néu sal s6 khong qud 16n so vai cdc tiéu chuin k¥ thuat cho phép thi ti€p gidng cdp hai
sang va bit ddu lén men,

Thoi gian len men thudng kéo dai 28 + 32 gid. Sau 2 + 3 14n 1i€p ure va khi ham lugng

~dudng chi con lai <1% thi qud trinh lén men keét thic. Ding khi nén ddy dich lén men sang

thiing chwa chudn bj trao déi ion.
I1.2.5. Cong doan trao doi ion

Muc dich cua cong doan nay 1a tich 1dy axit glutamic ra khéi dich lén men. N gudi ia lgi
dung tinh chat hat nhua polyetylen sunfuric (ta quen goi I refin) sau khi di duge cation hod (uic
tdi sinh) cé khad nang giir lai trén bé mit cla né anion, & day chti yé&u 1a axit glutamic. Sau d6 lai
diing NaOH dé tdch anion ra khoi hat nhua.

Qua trinh hap thu:

R-SO;H" + NH;ROO - R’SO,NH,RCOOH
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- Rira @i sinh: m& van ddy thu héi 1ay axit cho tai sinh lin sau réi méi diing nudc lanh
rira xuoi cho t6i khi pH = 3 thi ngimg cho nudc va c6 thé tién hanh trao déi. Thei gian kéo dai 40
+ 60 phuit.

11.2.5.3. Trao déi ion

Sau khi hat nhya da duge tdi sinh, rira tdi sinh va dung chan khong déng md ngat quiing
lam cho hat nhya dugc tai, x6p dé cho én dinh réi cho dich men vao trao ddi nguoc, luu téc vira

phai khang ché trong khoang 80 phiit trao déi hét mot mé 13 vira,

+ Rira trao ddi: Sau khi trao d6i hét dé cho refin lang xudng ty nhién, xa bd 16p dich ban
& t1én bé mat, dao tron hat nhua réi cho nudc sach vao rlra nguge cho téi khi sach thi théi (nude
thai thai ra hét).

+ Giif nhiét: Sau khi rlra sach thi ngimg cho nudc Janh va bit ddu cho nuéc néng vao dé
gia nhiét hat nhia. Nude néng 60°C da duoc gia nhiét chuén bi sin. Nudc thai ra lic néng goi I
dich 16 ¢6 chita mot lugng rit it axit glutamic nén duge thu héi lai 1am nude pha dich men & mé
sau. Gia nhiét cho dén khi nudc thai dat 48% thi thoi va cho NaOH 5% vao dé tach.

N6i chung phuong phap trao déi ion hay 13 phuong phép trac ddi ion dung dé tich axit
glutamic. Tir dich mi chinh 1én men trong cong nghiép duge ap dung tir nam 1957 theo cong bd
ctia Kinoshita. Nam 1961, Monaber séno di théng bdo vé phuong phip trao déi ion thu hdi axit
glutamic tir phuong phdp nay. Ti€p theo dé nhi€u tic gid Nhat Ban, Trung Qudc, Lién X6 (cfi) va

cdc nude khic lien ti€p thong bdo vé phuong phdp trao déi ion thu héi AG (axit glutamic).

Dé hap thu AG, cidc téc gia thubmg cdc loai nhua trao ddi jon ¢6 tinh chat dong hoc khac
nhau: gém cdc nhua trao ddi ion duong (cationit): Amberlate IR-120, Amberlate IRC-50, Pover
50 (dang H', Na*), KY-2 (dang H* va NH,"), K. 732 (dang H*)..., céc nhua trao déi ion am
(anionit): Amberlate IR-4B, AmberlateIRA-400...

Nhin chung céc cationit néi trén déu 1a cao phan ti tao tlr styren va divinylbenzen theo
phuong phdp tring hop (Amberlate IR-120, Amberlate IRC-50, Pover 50*, KY-2, K732) hoac tir
axit m-crylic va divinylbenzen (Amberlate IRC- 50), chiing déu ¢6 dung tich hap thy cao, bén
trong moi truéng axit manh va ki€ém manh, chiu duge nhiét do cao ~100°C, khong thay déi ciu

trifc sau nhiéu ldn lam viéc, ¢6 tinh bén co hoc cao.

G nudc ta tir nim 1972, song song vdi viéc nghién ciru lén men axit glutamic con nghién
ctru phuong phap trao ddi ion thu héi AG. Nam 1975, Nha mdy Mi chinh Viét Tri da ding nhua
K.732 trong thu héi AG.
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Tai cdc nha mdy mi chinh & mién Nam(Thién Huong, Vifon) da dung anionit Duolite
A.7 rong thu héi mi chinh. Phuong phdp trac déi ion dé thu héi AG tir dich mi chinh 1én men d
dugce kha nhi€u nuéc quan tim, boi 18 phuong phép trac déi ion ¢6 nhidu wu diém co ban hon
hiin phuong phdp hoa giai va ding dién:

- Pat hi¢u sudt thu héi AG cao, thuding 160 hon 75% so véi lugng AG ¢6 trong dich men
va lam sach tinh thé AG & dang B. AG.

- Khong phai ¢6 dic dich men, do dé gidm tiéu hao dién, hoi, nude, nhan cong.
- Dung trong cong nghiép, phuong phdp niy c6 quy trinh don gian, chu k¥ ngén.

D€ nhim muyc dich xdc dinh mét quy trinh trao déi ion thich hop véi diéu kién san xut
cong nghiep, méi loai nhua déu cin phai nghién ciu phuong phip thu hdi cao nhat. Thi du trong
diéu kién & nuée ta nghién cir dp dung:

Nguvén liéu

- Dung nhya K372 (Trung Qudc) ché tao tir styren va divinylbenzen (DVB) theo phuong
phdp triing hop, chita 7 + 8 lién két ngang. DVB ¢6 cic tinh chat sau;

- Dang bé ngoai: trdn, trong sudt, vang nau.
- Khoi luong riéng: 1,24 + 1,29 gfem’.
- Kich thude hat: 0 3+ 1,0 mm (95%).
- Khong tan trong NaOH, HCI, rugu, axeton, benzen.
- Chiu nhiét: 100°C dang H*
120°C dang Na*
- D0 4m 46 + 52%.
- Dung tich trao déi > 4,5 mg/g nhua kho.
Dich mi chinh lén men

Vi du can phan tich céc thanh phin va c6 cdc thanh phin truag binh sau:

Axit glutamic 35+40 g4
Alanin : 3+5g1
Pudng khi 6+10 g4
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NH,* 7+10 g/

Axit lactic 10 g/f

Cl, PO,, SO~ Lugng nhé

Fe®* va Fe™ 40 +100 mg/7
Ca®™ Na* Mg* Mn* Lugng nho

Cdc chat mau Chil y&u melanoid
Khéi lugng riéng 1,03 +1,05 g/cm®

- AG ctia dich mi chinh lén men 1a AG c6 cdc tinh chat hod 1y nhur sau:
+ Diém ding dién: pI = 3,22,
+ Phan tir lugng: 147,1.
+ Hang s6 phan ly: pK, =2,19; pK, = 4,25; pK, = 9,67.

Cot trao ddi ion

- Cot nhya ¢ ¢ = 90, h = 680 - chita 2 kg hat nhya K.732 4m.

- Cot thuy tinh ¢6 ¢ = 16, h = 600 - chira 50 g K.732 am.

Két gua nghién ciu

* Anh hudng ciia NH,"
- Xem nhua K. 732 dang (H') hip phu NH," so v&i hap thu AG nhw thé nio ?
- NH,'c6 thé lam gidm hiéu sudt thu hdi AG wrén khong?

- Diing ¢4t thuy tinh trén, pha cdc dung dich amoni clorua tinh khiét 10, 15, 20g trong 50
ml nudc cdt, cho chdy qua cét dang. Nha bang dung dich NaCl 10 % phan tich NH,* trong dich
thi, tinh kha nang hdp thy NH," theo g/g K.732 am. Qua thi nghiém thi thdy kha ning hap thy
tinh khi€t boi K.732(H") 1a: 0,060 + 0,062. Theo tai lieu Trung Qudc thi kha nang hp thu AG
tinh khiét cta K.732(H") 1a: 0,186 g/g K.732.

Theo nguyeén 1y trao déi ion thi sy trao déi ion tuan theo dinh luat duong luong. Vay:
NH," = 0,060/18 = 3 mg/g K.732 am.
AG'20,186/147,1 = 1,2 mg/g K.732 dm.

Nhu vay K372 (H') hip thu NH," manh hon hap thu AG.
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NH,* va hiéu sust thu hdj AG.

Bdng 51. NH,;* va hiéu suat thu héi AG

Thinghiems6 | AGdichmen (g/) | NH," (g/) Hiéu suat thu hoi (%)
1 28 8,64 56,3
28 13,58 56,5
2 31,6 6,84 64,0
31,6 ' 8,76 66,3

Ding cot nhua chija 2 kg. Lay 3 / dich men c6 ham lugng AG xdc dinh, trao déi & pH =
4,5, T=60. Nha bang NaCl 4% thu dich nha, c6 dac dén 10"Be & <80, ha pH=3,2 dé két tinh AG,
dé 4 ngay, hut loc AG va xdc dinh do thudn AG. Cung loai dich men trén nhung them NH,CI
tinh khi€t vao va lam giong nhur trén, ciing tinh nhu hiéu suat thu héi AG. K&t qua thi nghiém
thu duoc ¢ bang 51.

56 liu cho thay: NH, khong ¢4 dnh hudng gi t6i hidu suat thu hoi AG bang K.732(H").

Theo 1y thuy€t cha Nicowski va Gohon, di duge xdc nhan qua nhi€u cong trinh thuc
nghiém: sur trao d6i ion bat k¥ trén nhya khong phu thugc sy ¢6 mat ion niy hoac khic. NH," va
hi¢u suat thu hoi AG. Va theo Titsuo Hino: d6i véi cation manh, hing s6 trao déi K clia axit
amin khong bi anh hudng béi sur c6 mit ciia NH,OH va axit xitric.

Nhu vay la bang 1y thuyét va thuc nghiém chiing ta 6 thé hoan toan yén tam vé su ¢c6
- mat 7 + 10 g/ trong dich men. khong anh hudng gi 16n t6i trao déi ion AG ma chi "chiém ché”
trén nhuya.

Anh hudng ciia pH

Nhu trén dd trinh bay, tuy thude vio pH, AG 6 thé tén tai trong dung dich & dang céc
ion ¢6 hod tri khic nhau. Vay véi K.732 (H") nén si dung dung dich men & pH nao dé vira d&
ton HCl 31% ding dé ha pH dich men khi két thic (thuong ¢6 pH = 6,5 + 7), vira bao dam c6
hieu suat thu h6i AG cao. Thi nghiém sau day lam sing td diéu dé:

Lay 3 lit dich men, diéu chinh pH = 2 hoic 4,5; 6. Cho chay qua cot 2 kg K.732 16i Iam

tuong tr trén. Két qua thi nghiém din ra & bang 52.

Qua day cho thdy pH = 4,5 cho hiéu suit thu héi AG cao nhat, réi dén pH =2 vapH =6,
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Theo Manabu Seno va Zigenzon, Ramina, hdp phu AG trén cationit dat cuc dai tai pH
gdn di€m dang di¢n va giim khi PH tang. Manabu Seno cho thay rang khi AG bi hap phu trén
cattonit dang H* thi trong qud trinh hap phu H* tich ra khdi nhya lam tang su dién ly AG, 10
AG, thiic diy sy hap phu AG t6t hon trén nhua.

Nhu vay trao déi dich men & PH = 4.5 1a 61 wu, vira cho hiéu suat thu héi AG cao, vira
t6n it axit HCL. pH = 2 ciing t6t nhung t1&n nhiéu HC1 hon.

Bdng 52. Anh huéng ciia pH t6i hiéu suit thu héi AG

’7 pH dich men AG dich men Hiéu suat thu héi (%) —‘
2 68,9
4,5 37 76,4
6 , 28,5
2 63,3
4,5 33 64,0
6 12,7

Anh hudng cia t6c do

Tdc do trao ddi ion ¢6 anh hudng 16n t6i kha nang hap phu ion cla nhua. Téc do trao ddi
phu thuoe chlr yéu vao ty 1¢ hap phu chia 16p nhya, loai nhya, kich thude hat nhua, phuong phip
chdy xuoi hay nguoc déng.

- Phuong phdp xu6i dong: phtrong phép nay dich men dugc cho chay tir trén dinh cot
Xudng (cot chia 2 kg K.732) & pH = 4,5. Nha bing NaOH 4% va xdc dinh khi nang thu AG &
cic toc do khac nhau. Két qua thi nghiém cho & bdng 53.

Qua d6 ta thdy 16¢ do 150 ml/phdt 13 61 wu cho hdp thu AG cita nhua K.732 (H*), theo
phuong phip chay xuoi dong.

- Phuong phap chay nguge dong: trong phuong phap nay dich men duoc chdy nguge tir
day thdp lén, pH = 4,5; nha bing NaOH 4% va xdc dinh kha ning thu AG & cic t6c do6 khdc
nhau. Két qua thi nghiém cho ta thdy & bang 54.

S6 licu cho thay: t6c do 300 ml/phiit 13 16i wu cho hap phu AG cha K/732 (H*) theo
phuong phdp chdy nguoc dong.
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So v@i phuong phdp chay xudi dong, phuong phdp chay ngude dong ¢ toc do t6i un
nhanh gap 2 1an ma thu AG vin cao.

Bdng 53. Anh huéng tc 46 1én kha nang thu AG (ngugc dong)

Thi Téc do Dich men Dich nha
NERCM | mlphit) [V D) | AG (/)| AG(®) | Vb | AG@ED | AG @

1 100 3000 33 99 3300 20,5 67,75
150G 3150 25,0 78,77
200 3400 16,5 56,1

2 100 3400 20,1 69,1
150 3200 26,2 83,24
200 . 3350 16,3 54,6

Bdng 54 . Anh huimg ciia t6c 46 dén kha ning thu AG (nguoe dong)

Thi ngpiem Téc do Dich men Dich nhé

0 MU Ty (miy [ AG () [ AG(®) | V(m | AG(eh) | AG(®

1 100 3000 30 90 3120 17,5 54,6
200 3000 17,5 52,5
300 5000 15,5 77.5
400 | 3800 172 65.4

2 100 3400 12,0 61,4
200 3700 12,9 47,7
300 ' 4300 18,5 79,5
400 ' 4700 16,8 79,0

Theo O. Samuelson: trong trao doi ion, phuong phdp xudi ddng ¢6 nhuge diém 1a cic
loai dich ¢6 khéi lugng riéng 16n hon nude khi chay xu6i dong thudng gay ra dong d6i luu nang
hat nhya Ién vA lam tang thé tich rinh trong giita cdc hat nhua, lam giam kha nang hap phu cua
nhua. RO rang 1a trong phuong phdp ngugc dong, dich ding 1én déu dan, do d6 cac 18p nhira hip
phu déu va t6t.
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Vi dich men ciing thay 16 1a do khéi lugng riéng 1én hon nude nén cho chay xudi
thuong khong cho két qua thu AG cao.

o

Anh hudng cfia ham luong AG dich men t6i hiéu suit thu hdi AG

Theo O. Samuelson: trong trao doi ion, nhimg jon c¢é ciing hod tri vi ¢6 ban kinh nhd,
néng d¢ dung dich chda ion cdn trao déi khéng anh hudng gi 16i hing s trao di ion. V&
nguyeén tic, trong trao déi ion ding cdc dung dich c¢6 ndng do twong d6i thap. Diéu nay khong
chi la hudng ding cho hod phan tich ma ca cho k¥ thudt san xudt.

Ta thdy rang AG' 1a mot ion khé 16n, trao déi v6i ion H' (bdn kinh 1,54A) clia nhua
K.732, chic chan ham lugng AG trong dich men c6 dnh hudng 16n t6i kha ning trac déi va hiéu

sudt thu hdi, nén thir pha lodng dich men dem trao doi.

Thi nghiém ding cot 2 kg K.732, dich men dugc pha loing bang nude, diéu chinh
pH = 4,5, rac d6i ngugc dong, nha bing NaOH 4%.

Bdng 55. Anh hudmg cila hantlugng AG 16i hiéu suat thu héi (phuong phap nguoe dong)

Thi nghiém sd 1 2 3 4 5

Thé tich dich men (!) 3 3 3 3 3

Ham lugng AG (g/7) 32 39 32 34 335

Téng luong AG (g) 96 96 96 102 100,5

Nudc pha (/) 275 i 235 2 2 2

Ham lugng AG 17 | 115 192 | 204 20,1
sau khi pha loang (g/)

'| Hiéu sudt thu héi I (%) 63,6 60,2 65,5 61,3 | 63,0

Hiéu suét thu héi II (trao ddi nuéc céi) clia céc thi nghiém uén 13 12,8 + 15,2%.

Qua thi nghiém cho thdy: ham lugng AG dich men trong khoédng 17 + 20 g/ cho hiéu
suat thu héi AG 1 72 + 75%. Néu Bhao st ham luong AG <15 g/7 nhan thay hiéu sust thu héi I
déu thdp dudi 40%, con néu dich men c6:ndng do AG >30 g// (khong pha loang) dem trao d6i
thi hiéu suat thu hdi giam.

Nhur vy, trong trao d6i ion dich men, hdm lugng AG khoang 20 g/7 1a t6i wu, cho hiéu
“sudt thu hoi cao. RS rang 12 viéc pha lodng da 1am gidm do nhét cla dich men, tao diéu kién cho
AG khuéch tan t0t qua thanh hat nhya, gilp cho K.732 hidp phu AG t6t hon va nha AG khoi
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nhya ciing t6¢ hon. Song néu pha lodng qud thi cic tap chét ion duong cang bi nhira hip phu
manh hon va cung bj nha, 1am gidm hiéu sudt két tinh va hiéu suat thu héi AG.

Anh hudng cha xdc vi khudn

Toan bo cdc nghién cifu thudng dé dich men da gia nhiét 95°C, ha pH = 4.5, dé ling 1
ngay, loai xdc vi khudn. Nén nghién ciu dich men khong loai xdc vi khudn nhim rut ngin chu
k¥ trao déi ion.

Trao d6i ion véi dich men khong loai x4c vi khudn dat tdng hiéu suat thu héi 70 + 72%.

Nhur vay 1a trao doi ion v6i dich men khong loai xdc vi khudn da giam hiéu suat thu héi
AG khodng 2 = 3% so vdi dich men da loai xdc vi khudn. Quan sat thyc t& thudng thdy ring: xac

vi khudn bam vao hat nhya lam nhya dang lén timg doan, do d6 lam giam chiit it dung tich hip
phu AG cia nhya.

S _. . _Dungdich HCI Dung dich NaOH
i '3{.) {.’..l I—_ e e
b Dung dieh chia
il ™. r.f'_"'__ | T 48 pha loding tigp
i f ! i i
] 1 ' T ! ‘ | 1

[

BE chia kb khedng

Dung dich pha lodng: s nude thal

Nudc log
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& 2 : 111
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1254 Sodé Ihi'éi‘ bi trao dé} ion
Trong hinh 4.9:
[. Thiét bi phén ting trao déi cation.
II. ‘Thiét bi phan ¢mg trao d6i anion.

II. Thing chia dung dich axit glutamic.
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1 —21: 86 hiéu cva cdc van di€u chinh ty dong.

Céc cong doan chinh ty dong diéu chinh sau:

[am—

Bao gom cdc bom dé cho dung dich pha lodng vio va ra qua van: 1; 6; 12.

Khod 12 déng, khod 8 ma. ]

Bao gém cdc bom dé cho dung dich pha loang chay ra. Kho4 1 déng, khod 2 md.
Khod 8 dong, khod 12 md.

Khod 2; 6; 12 déng; 5 va 3 ma.

Khod 5 va 3 dong; khod 4; 16; 17 va 20 md.

Khod 20 déng, khod 7 mé.

Khod 4; 16; 17 déng; khod 2 md.

Khod 7 dong; khod 20 mo.

b AT B

Khi két thic giai doan 10, khod 2 va 20 déng, thiét bi chifa cationit chita ddy nudc loc va

theo dé ti€p tuc cdc giai doan sau.
10. Bao gém cdc bom cho nuéc mém va mé khod 14 vong.
11. Bao gém céc bom cho nude mém, céc khod 14 va 9 déng, 10; 15; 18 mo.
12.- Céc khod 15; 19 déng, md khod 13.
13. Khoda 10 va 18 dong, khod 11 mé.

_ 14. Khod 13 déng va m& khod 19 cho vao bé chifa 15, dung dich axit glutamic cho vao
thing chita 16, md khoa 15.

15. Khod 15 déng, khod 21 mo.

16. Khod 11 va 21 déng, 9 va 14 mé. Két thiic giai doan nay khoi 9 va 14 déng. Thiét bi
trao d6i nhura anion chifa déy nuéce loc. Tat ca céc khod déng lai.
Cic khoa 16; 17; 18 va 19 ciing nhu cdc bom cho dung dich vae va ra va nude mém cé

thé déng hay md tuy theo muc dich trong so d6 san xuat.

11.2.6. Tdch axit glutamic

Khi dich ra dat 45°C thi ngimg cho nudc néng va bt dau cho NaOH 5% ciing di duge
gia nhiét dén 60°C vao dé téch axit glutamic, lic ndy dich thai ra vin duge thu héi dé pha mé sau
nhung dong thoi phai lién tuc ki€m tra pH vh d6 Baumé, vi axit glutamic theo dich ra tang lén
nhanh chdéng, khi d¢ Baumé dat 0” thi lap tic thu hoi axit glutamic; chi 4 + 5 phiit sau do Baumé
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dat cyc dai (khoang 4°5 + 5" Be), luc nay thoi cho NaOH. Sau khi dat cuc dai, do Be giam dén va
ciing chi 4 + 3 phiit sau xudng dén 0" Be, khi két thdc phan con lai duge thu héi 1am nude cham.

I1.2.7. Axit hod axit glutamic

Toan b6 dung dich axit glutamic thu dugc trong khoéng 2 lan dat & trén duoc dua vé
thiing ket tinh, cho cdnh khudy hoat dong lién tuc dé ngan ngira axit glutamic két tinh qué sém,
tinh thé nhd, hiéu suat thdp. Cho HCI 31% vio tao diém dang dién dén pH = 2,9 + 3,2 thi thoi va

mo nude lanh.

IT1.2.8. Lam lanh két tinh

Dich axit glutamic sau khi da dua vé diém déang dién thi cho nude vio vo thing két tinh
dé giam ddn nhiét do, trong khi dé cénh khusy ti€p tuc hoat déng lam cho axit glutamic két tinh
to, toi va x0p. Tam gid sau thi ngimg khudy, cdn nhiét do thi cho ha tir tir dén nhiét do khong khi
(néu ¢6 diéu kién thi ding nudc lanh dua xuéng 12°C va giit & dé la 5t nhat). Sau it nhat 48 gidy
thi qud trinh lam lanh két tinh két thic.

o] day, dung dich axit glutamic chia lam 2 pha 3 rét:
Pha rin: gém axit glutamic da k&t tinh lang xudng dudi.

Pha 16ng: gém nuéc va mot it axit glutamic khong két tinh hda tan vio, ta goi dé 1a nudce

Phén nudc cdi dua di trao doi lai, phan két tinh dua di ly tam ta dugc axit glutamic 4m.

H.2.9. Cong doan trung hoa két tinh

Muc dich chinh clia cong doan nay 13 chuyén tir axit glutamic thanh glutamat natri theo
phan tng: CH,NO, + Na,CO, = C;H,NO,Na + CO, + H,0

Péng thi con ¢é cdc phan tng khir sét va tdy mau. Yeéu cdu:

e Nong do cia dung dich trung hoa khéng ché ¢ 21 + 23° Be.
» pH=65=-67.

o  Sat phai dugc khir hét.

* Kiém tra Na,S qué lugng khong con vét két tiia den.

+ Dich thai trong suét.
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D€ phan img trung hda ciing nhu phéan img khir sit duge (6t nhat, triét dé&, phan ing trung
hoa thyc hién & nhiét do 50 + 60°C 1a tt nht, nhiet do thdp hon thi phan tng s& xay ra cham,
con G nhi¢t do cao hon, phan ing s& manh hon nhung cling véi nhiét do do phan tng trung hoa
t0a ra, nhiét do toan khéi ¢6 thé lén tren 80°C gay ra t6n thit, phan: tng khir sdt ciing tién hanh
t6t nhat 6 60 + 70°"C v pH =5 + 5,5,

11.2.9.1. Trung héa 1

Cho it nuée viao thitng trung hoa (phat tinh todn Ivgng nudc cho vio dé sao cho sau khi
trung hoa, dich c6 néng do 22 + 23°Be), gia nhiét dén 70°C, cho cénh Khudy hoat dong réi tir tir
vira cho axit glutamic vira cho Na,CO, cho dén pPH=5+35,5. Cho gin 50% tdng lirong than vao

dé tdy mau (thudng cho ba than cia trung hda 2). Sau dé, cho NA,S vio dé khir sit {Na,S$ da
dugc pha lodng dén 13 +15°Be).

Khi cho Na,$ vao 6 thé ¢6 nhimg phan (g sau day xay ra:
FeCl, + Na,S = FeS { +2NaCl

Fe(OH), + Na,$ = FeS { +2NaOH

2 HOOC — (CH,), - CH - COOH + Na,$ = 2 HOOC - (CH,), - CH - COONa + H,S 1

| |

NH, NH,

Do céc phan ting nhur vay nén khi cho Na,S vao dung dich trung hda thi pH tang lén va
¢6 hoi H,S bay ra. Khi H,S 1a khi doc nén khi cho Na,S vao dé | gio cho phén ing ¢é di thoi
gian thyc hién (khong cin ngudi tryc ti€p G day). Sau d6, ding Na,CO, ti€p tuc trung hoa dén
pH =6,5+ 6,8 thi ép loc lan 1.

11.2.92. Trung hoa 2
Muc dich chil y&u li tdy mau dich ép loc duge sau trung hoa 1.

Sau khi ép loc 1an 1, dich duge bom lén thing trung hoa 2, ¢ day dich duoc gia nhiét cho
ndng lén 50 + 60°C réi cho than hoat tinh vao khudy déu. Dong thdi ciing kiém tra qui luong
Na,S néu con Fe™ thi tiép tuc cho Na,$ khit cho hét, loc mau thdy tring, trong sudt thi tién hanh
€p loc 1an 2 1a duge dung dich glutamat natri dua di c6 dac.

Dich ép loc tan 1: yéu cdu trong sut, dat pH = 6,5 « 6.8.

Dich ép loc 1dn 2: yéu cau tring, trong, dat pH = 6,5 + 6,8. Kiém tra qu4 lugng Na,S
khong con két tha sat.
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Sau khi ép loc 1dn 1 ciing nhu 1dn 2 déu phai cho nuéc néng vao €p rira bd cho dén khi
dich ép ra ¢6 do Baumé = 0, b than ép ldn 2 diing lai & trung hoa 1dn 1, cdn bd than ép lan 1 gép
lai hoa véi nude néng ép lay nwde 2 1an méi dugc bo.

Vai ép loc ciing phai gidt nuée néng 2 l4n mdi dugc bod ra giat nude lanh binh thutng.
Nudic rira ba than v nudc giat vai ép loc diing dé pha dich trung hda mé sau.

11.2.10. C6 ddc két tink

Trong day chuyén san xuit néu yéu cdu sin phdm hoan toan la mi chinh tinh thé nén c6
dac két tinh 13 mét trong may khau k¥ thudt phic tap nhit. Qua trinh c6 dic, néu cic chi tiéu k¥
thuat khong duoc chip hanh that nghiém ngit thi c6 thé xay ra mot trong nhitng hién tugng sau:

- K&t tinh thanh tang trong ndi: mi chinh khong két tinh thanh tinh thé nhu ¥ ta mong
muén ma két tinh ting to va cudi cling todn bo két tinh thanh mét khéi 16n ndm chat trong noi.
Khi d6 khéng cdn cach nao khdc 13 cho nudc néng vao bba tan ra réi ¢6 dac lai thanh mi chinh
bot. Mot s6 sé bi chdy va két qua cudi cling 1a duge mi chinh bot mau vang chdy.

- Mam tinh thé ti€p vao bi hoa tan hét.

- Két tinh day dac: ngoai mam tinh thé ta tiép vao con xudt hién diy dic cdc tinh thé

‘nho. Két qua ta duge mot loai mi chinh nita bot nira tinh thé 14n 1on, khong dat yéu ciu.
Vé nguyén tic, dién bién clia qué trinh ¢6 dac ket tinh nhu sau:

D4u tién khi néng do dich cdn lodng, cdc phén tlr glutamat natri trong dich ndm riéng lé
vi xen ké giifa cdc phén ti nude theo kicu:
NaOOC - CH - (CH,), - COO" - H'

NH," - OH

Qua trinh ¢6 dac phan tir nuée wr loai din do tdc dung ciia nhiét chan khong va chuyén
dong hdn loan (s6i) khi lugng nudc cang giam di, mat d¢ phan tlr glutamat natri cang day dac, ti
1é va cham vio nhau cing 16n, két qua 13 1ao nén cic lién két da phén tir theo ki€u:

COONa

NaOOC - CH - (CH,), - COU" - NH," - CH

NH,* - COO" (CH,),
(CH;), COO
COONa
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Céc tap hgp phan 1 cd niwr vay 16n mii 1én thanh cdc hat nho 1i ti mit thudng cling ¢
thé thiy duge, réi nhimg hat do c6 hat 16n lén do lién ket thém duge nhiéu phan 1ir don doc, mot
s6 hat thi lai lien két vi nhau thanh hat 16n hon. Vi céc phan tir Jdc ddu va sau dé la da phan tir
kha nang lién két nhu nhau, 16n bé chi 1a ngdu nhién khong c6 mot hé chi dao nao. Thé nhung
vio diing lic ma cac phan 1 nudc da nr loai déin di dén mic ma cdc phan tir glutamat natri ¢&
thé lien két duge lai v6i nhau, néu nhu trong hén hop lai ¢6 sdn céc dai phan it réi thi cdc phan
tit don doc s& c6 mét trong 2 kha ndng: mot 1a lién ket xung quanh dai phan tir; hai 12 lién két véi
nhau tao ra cic dai phan tir. Hai kha ning déu xay ra, khi gap nudc thi ca 2 trudng hop, sO phan
tit tach ra thanh don doc kha nang ciing nhu nhau. Song véi dai phan tif c6 téi hang van thi sy ra
di clia mot vai phan tir khong lam cho né thay hinh déi dang hay tan rd duge. Nhung véi da phan
tir, s& phan tir chi méi c6 hang chuc thi d& dang bi tan r thank céc phan 1ir don doc.

Xudt phat nguyén thic d6 ma ta 6 quy trinh k¥ thudt co dac két tinh mi chinh trong tinh

thé nhu sau:

- Co dac: Cho dich trung hda c6 néng do 20 + 21"Be vao néi co dac, cho khoang 80%
" téng lugng dich, c6 & nhiét do 70°C chan khong 600 mmHg, dp sut hoi < 1 XG/em?® .

- Ti€p mam tinh thé: khi dich da dat dén ndéng do 31,5 = 32"Be (phai do chinh xdc} thi
cho canh khudy néi co dac hoat dong va dung 4p luc chan khong hut mam tinh thé vao. Mam la
mi chinh tinh thé sang 14y & mé trudc loai hat nho déu, luong mdm ti€p vho khoang 7% so v6i
t6ng lugng mi chinh dua vao co.

- Nubi mam: sau khi ti€p mam, s6 dich 20% con lai pha loang ~12°Be, gia nhiét lén 60"'C
161 b6 sung lién tuc vao noi co dac sao cho lugng b sung can bang voi luong béc hai cha noi.
Liic nay mam tinh thé 1én din nhung phai chi ¥ quan saf, néu thay xuat hién cic tinh thé nho thi
phai tép nude ngung tu da gia nhiet 60°C vao phd di 1éi lai tiép tuc co cho dén khi thdy méim
tinh thé di 1én thanh hat mi chinh tinh thé nhu ¥ thi ngimg co va khén truong cho xudng ly tam.

- Ly tam: Khi ly tam phai ding mot it nuée #m, sach, tia nhe vao khoi mi chinh dé hoa
tan nhimg hat két tinh nho bam ngoai tinh thé, 1am cho tinh thé dugc sang, béng. Qua ly tam ta
duge mi chinh tinh thé va nude cai. Mi chinh tinh thé dugc dua di sdy con nudc ci pha vao co
vél mé sau.

[1.2.11. Sdy mi chinh

Mi chinh hit 4m rat nhanh nén sau khi ly tam, ta phii xir 1y ngay. T#i mi chinh ra kKhay

nhoem dua vao th sdy, bé diy 16p mi chinh trong khay 142 + 3 cm. Mé hoi nang nhi¢t do th sy
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lén <80"C, c 30 phut dao tron 1 1dn, dén khi do 4m mi chinh con lai € 0,5% thi két thic say.
Thudng sdy mat kKhoang gén 2 gio.

I1.2.12. Sang mi chinh

Ngudi ta dung céc loai mat sang 12 15, 24 16, 36 18/1 tac vuong Anh d€ phan loai:

- Loai trén sang12 16 1a loai v6n cuc hodc qué to, c6 thé hoa ra nude dua vao co mé sau.

- Loai trén va dudi sang 24 16, trén va dudi sang 36 16 déu 1a chinh pham.

- Loai dudi sang 36 16 dung lam mam tinh thé cho mé sau.
I1.2.13. Bao goi

Mi chinh sau khi sang phan loai dem can va déng bao g6l uii polyetylen 2 lan. Trong
lugng méi tdi thy yéu cdu co thé tir 100 g = 1 kg. O giita 2 1dn tii c6 nhan hicu ghi 1 trong
lugng tinh, ham luong, nguoi cén, nguoi déng gdi va nga‘iy’sén xudt, mat sau ghi huéng dan cdch
sir dung.

Timg wii 1on 10 kg hay 20 kg dugc boc k¥ bing gidy chéng 4m va déng kin trong hom
g6 dua di nhap kho. '

IIL SO PO QUA TRINH SAN XUAT MiI CHINH (PHU LUC)
K7 thuit sin xudt mi chinh ¢6 thé thé hién cic cong doan chinh tém tat sau day :

Qué trinh nhan gidng chudn bi cho 1én men md rong duge tién hanh theo cdc cong doan
chinh sau day:
| _ Ky hiéu:
| Glutamét natri.
M __ Dung dich nudc cdl.
Dung dich NaOH.
__T__ Huyén phu axit glutamic.
__ __ Khong khi.

_ x__ Nude loc.

\

__y__Nuéc mém.
_u__ pH mét dé do pH.
1. Thimng chda Na,COs.
2. Thiing chifa axit glutamic.
3. Thiét bi phan tng thu glutamat natri.
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4, Thing chudn bi dung dich than hoat tinh.

5. Bom dung dich.

6. Thiét bi loc dia.

7. Thing chita dung dich NaOH.

8. Thiét bi két trinh glutamat natri.

9. Bo phan phan phéi rude khi vao mdy ly tam.

10; 11. Miy ly tam.

12. Thing chiia dung dich nudc cai sau khi ly tam.

13. Bang tai van chuyén.

14. Gau tai.

15. Calorife - b0 d6t néng khong khi.

16. Thing say vdi cyclon va quat gio.

17. Bo phan do dé cho glutamat natri.

18. Thiét bj co dac két unh.

19. Thiét bi ngung tu.

20. Thing dong dung dich HCL.

g 21. Thiét bi két tinh axit glutamic.

22. Ray phan loai.

23. Phéu chtra glutamat natri kho.

24. Cin va bao gbi glutamat natri.

25. Loc chan khong dé tach axit glutamic.

26. Thimg chia dung dich nudc cai axit glutamic

27. Thing chita dung dich huyén phi axit glutamic

28. Vit tai.

29: 30; 32; 33. Thing chia dung dich nude ci.

34. Thiing chita d6i chat ngung ty. _

Cic cong doan chinh thu axit glutamat natri tir axit glutamic theo 50 d6 va céc thiét bi,
bo phan cu thé dugc chu thich trén. Tém tht theo so d8 cu thé duge chd thich trén. T6m tét theo
sg d6 khoi. Dé thu duge 4,5 tén glutamat natri (theo so dd nay) véi chat hrgng cao 99,5% trong

" mot ngay dém cdn 4,0 = 4,2 tan axit glutamic tinh khiét hoac néu khong trong qud trinh san xuat
ra dung dich nudc cii axit glutamic tit néng 4o axit glutamic tao thanh trong dung dich hay do
qua trinh 1én men dé tinh ra luong dung dich axit glutamic cdn cho vio d6. Né&u axit glutamic
tinh khiét thi hoa tan dung dich bao hoa c6 néng do 700 g/it. Qus trinh trung hoa xay ra 16t &
nhiet 4o 60°C va luon dat pH = 6.8. Tir dung dich trung hoa nay cho 1am lanh cé thé thu duge
gan 200g glutamat natri trong 1 lit dung dich cho vao. Qua trinh trung hoa chil yéu dung NaOH
hay mot s6 nudc dung Na,COs.

Qua trinh hoa tan axit glutamic thu va tdy mau glutamat natri kéo dai gin 1 gio 30 phit.
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Pinh lugng cdc chilt cho vao theo sg do nay sau:
- Dung dich nuée cai 1100 ljt
- Axit glutamic 260 kg
- Na,CO, 35kg
- NaOH (dung dich 42%) 110 kg
- Than hoat tinh Tkg
- Oxy quynol 0,25kg
K&t thic qua trinh thé tich dung dich ra gan 1350 / véi trong luong rieng 1,28 g/cm® khi
& nhiét dé 60°C.
a. Cac thiét bj va chitc nang chinh
1. Thung dung dich c6 dic.
2. Thiét bj trao déi nhiét.
3. Thing do dung dich cé dic.
4. Thiét b dé thiy phan bing kiém.
5. Thing do dung dich NaOH.
6. Thing chia dung dich nudc cdi quay trd lai.
7. Thiét b1 lam lanh (Jam ngudi) dung dich thiiy phan.
8. Bé chifa dung dich NaOH.
9. Thiing chita dung dich NaQH. _
10. Thing do dung dich kiém thai ¢6 dic.
" 11. Thiét bi d¢ thiy phan bang axit.
12. Bé chita axit HCL.
13. Thing chita axit HCI chay xu6ng.
14. Thing do axit HCL _
15. B phan lam lanh ngung tu hoi trd lai.
16. Thing dinh lugng nudc.
17. Thing chira nurde cdi va nude ria.
18. Thung chita dung djcﬁ thily phin bang axit di trung hoa.
19. Thiét bi lam ngudi dung dich thiiy phan.
20; 21. Thiét bi chita dich thuy phan bing kiém.
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22;
24,
25.
26.
27.
28.
29.
30.
3l
32.
33,
34.
35.
36.
37.
38.
39,
40.
41.
42
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

23. Thing chda dich thiy phan bing axit.
Thiét bj trung hda 1.

Thung chita dung dich trung hoa di loc.

Thi€t bi loc tich cdc chat mau, humin ., . -
Thing chifa dung dich dwa di trung hoa.
Thung chita dung dich nudc axit va rira humin,

Thung di trung hoa cdc chét humin.

Thiing d€ chuyén dung dich rira vio thiét bi chifa.
Thing chita nudc rira sau khi loc 17 va 31 qua 26.

Thiét bi loc kiém tra.

Thiét bi trung hoda 2.

Thiét bj trung hda trudc lic co dic so bo.
Thi€t bi co dic so bo (thiét bi gia nhiet).

Thiét bi ¢ dic so bo.

Thiét bi ngung tu.

Bom chan khong.

Thing chita nudc néng.

Thing chita dung dich trung hda c6 dic so bo.
Miy 1y tam.

Thiét bi khuiy dé hoda tan mudi.

Thing chita cdc nude dé rira mudi két tinh.
Thiing chifa nuéce rira.

Thiét bj van chuyén.

Thiét bj trung hda sau khi tdich musi.

Thiét bi trung hoa sau khi ¢ dac ket thic.
Thiét bi 6 dac dung dich cudi.

Thung chia dung dich trung hda di duge c6 dic.
Thing két tinh axit glutamic.

Thung chia axit glutamic duge két tinh
Thiing chuyén axit glutamic vio loc

65. May loc

Thiét bi dé€ chuén bi nuée 1am lanh.

Thiét bi trung hda dung dich betain.



56. Thiét bj trung hoa axit glutamic.
57. Thi€t bi ly tdm tach axit glutamic.
58. Thiing chuyén nudc rita vao thiing chira 56.
59. Thimng chifa axit glutamic. .
60. Thung dé chuyén dung dich nuéc ci vio thing 6; 17; 20,
61. Thung chita dung dich NaOH.
62. Thing chifa dung dich glutamat natri.
63. Thiét bi phan tmg dung dich axit glutamic.
64. Thimg chua axit glutamic.
66. Thiing chita nudc rira sau khi loc
67. Thing chtta can sau khi loc.
68. Thing chudn bj dung dich than hoat tinh.
69. Thing chifa dung dich glutamat natri.
70. Thiét bi co dic.
71. Thiét bi két tinh glutamat natri.
72. Thié€t bi tich két tinh glutamat natri
73. Ly tam tdch glutamat natri.
74. Thing chita glutamat natri 4m.
75. Thung chita dung dich glutamat natri.
76. Thing chuyén dung dich nuéc cai glutamat natri.
77. Thiét bi két tinh tich L-glutamat natri.
78. Ly tam tach L-glutamat natri.
79. Thing chia L-glutamat natri.
- 80. Thing chuyén dung dich nudc cdi L-glutamat natri.
81. Phéu chifa chuyén glutamat natri.
82. Thiét bi sdy glutamat natri.
83. Thing cé vit tai chuyén van glutamat natri.
84. Can glutamat nairi.
83. Kho bao quan glutamat natri.
b. Cac ky hiéu chinh
Dung dich, san phdm trung gian, axit glutamic, glutamat natri.
——-__ Dung dich nuée cdi, dung dich NaOH.
¢_.__ Dung dich HCL
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__b___ Dung dich betain.
8  Hoi (steam).

AW Nudc (water).

. CW___ Nudc lam ngugi (cooling water).
_ AC___ Than hoat tinh (active coal).
_A___Khong khi (air).

___H Chat humin
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PHAN II

CONG NGHE SAN XUAT MOT G
SAN PHAM LEN MEN CO TRUYEN

PGS. TS. Nguyén Thi Hién, PGS. TS. Nguyén Ditc Lugng

201



LOI GIOI THIEU .

Trong phén nay ching t6i mudn giéi thiéu dai cuong dé hoc vién biét va hiéu cdc cong
doan ¢o ban trong san xudt mot s§ san phim lén men cé truyén phé bién nhat & nuée ta va mot
s0 nudc Pong Nam A, Chau Phi. Trén co s& d6 chiing ta ¢6 thé 4p dung thich hop vao san xuit
phuc vu nhu cdu hang ngay clia nhan dan ta va ¢6 thé xust khiu khi nghién ¢t hoan chinh né
trén day chuyén sin xuat quy mo cong nghiép.

Cédc san phidm chi y€u ching t6i tap trung gl(n thiéu trong tai liéu di tr hai nguén
nguyén liéu chinh la:

- Nguyén liéu gidu protein tir dong vat la cdc loai tom, c4,... sin phdm cla nganh thuy
san va thit - ngudn géc tir dong vat .

- Nguyén li¢u gidu protein sin c6 tir nguén géc thuc vat dé tao ra cdc san phdm c6 gid tri
- dinh dudng cao va hop khau vi dan ta d6 1a dau tuong.

Ngoai ra chiing 161 muén gidi thieu them mot s6 san pham di tir nguén nguyén liéu giau
tinh bot ndi ti€ng dé san xuat rugu Sakeé clia Nhat Bin va mot s6 sén phdm rugu dan gian cla
dan ta di tir gao nép, ngo, khoai, sin v banh men thudc bic hodc banh men 14 ctia ngudi dan
10c, cing mot s6 rau qui mudi chua khac. Tuy nhién day chi 12 tap hop t6m tdt mot s6 tai licu
dich vi mot s§ s6 liéu thuc 18 trong san xuvit, do vay c6 thé chua ddp \img ddy di dugc nhiing yeu
cau chung. Kinh mong cdc doc gia va sinh vién gép ¥ kién b sung hay dé xuat nghién ciu thém
cho hoan chinh dé img dung vao sian xuat cic san phdm ¢d truyén ndy ¢6 hiéu qua toan dién nhat
ca ve chat lugng, s6 lugng, dic trimg nhat cho dan 10c ta.

Ha N¢i thang 3 nam 2004
Tic gl
PGS.TS. Nguyén Thi Hién - PHBK Ha Noi
PGS.TS. Nguyén Pic Luong - PHKT TP.Hé Chi Minh
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MG PAU

Mét s6 dic di€m cha thyc phdm len men c6 truyén

1. Céc san phdm thyc phdm 1én men truyén thong 13 mot trong cdc loai san pham lén
men phd bién clia cdc dan toc trén the gidi. D6 la mot loai thyc phdm duge san xuat thir cong,
mang sic thai kinh nghiém va ban sic riéng cua timg dan toc. Cong nghé san xuat cac san phidm
lén men truyén théng duge thuc hién cia ca mot dan toc dugce truyén tir doji nay sang doi khdc.
Theo thai gian, cic san pham lén men truyén théng cang duge md réng cd vé chiing loai, ci vé
phuong phép ché bién. Do tinh chat dac biét cia né ma cdc san phdm len men truyén théng c6
mot vi trf riéng cho timg ving, né mang séic thai clia mot nén van héa rieng. Hau nhu méi dan
toc trén th€ gidi déu cé rieng nhimg san pham thuc phdm 1én men truyén théng cia minh. Cic
san phdm nay ¢6 thé 1a mot bo phan khong thé tach roi trong doi séng dan toc ndy nhung lai khé
c6 thé duge chdp nhan trong ddi séng clia mot dan toc khic. Mai dan toc 6 théi quen thudng
thirc, st dung mdi vi riéng. Do d6, cdc san phdm 1én men truyén thong da tao thanh mot théi
quen khé ¢6 thé bd qua chia dan toc d6. Thi du, nguti Viét Nam quen diing nudc mam trong cac
bifa dn nhu mét diéu hét stc tu nhién. Thigu nude mim trong bifa an, nguoi Viét Nam cim thay
thi€u cdi gi d6 rat quan trong, bifa an trd nén nhat nhéo. Ngudi Vigt xa qué, séng & nudc ngoai,
nhé qué huong déng nghia véi nhé huong vi clia mén nude mim trong mdi bita dn. Trong khi
d6, ngudi Chau Au lai khong thé chiu dung néi mii nudc mam. Ciing tuong ty, dan Viét Nam
kho chip nhan duoc cdc san phim lén men cia céc dan toc khic.

2. Hién nay, cdc san phdm lén men truyén thong di khong con duoc san xuat hoan toan
theo phuong phdp thii cong nita. Cing v6i si phét wién xa héi, cac cong nghe san xuat cac sin
phdm lén men truyén théng ciing duge cii tién din dé ddp tng khong chi vé chat lugng ma con
dap (ng cd vé s6 luong cho ngudi tiéu dimg. Mot s6 san phim lén men truyén théng da duge
nghién citu k§ khong chi vé mat khoa hoc co ban ma ci vé mat ky thuat san xudt. Chinh vi thé
cdc san phidm lén men truyén théng di di tir sin xuat thi cong chuyén dén sang sin xudt hang
loat theo phuang phép céng nghiép. Liic ddu ngudi ta con bin khoan vé chét lugng cau san pham
nay. Nhung do nhimg wu di€m cla phuemg phép sin xust cong nghiép nhu dam bao vé sinh hon,
kiém sodt duoc va giit duge tinh chat 6n dinh clia san phim, s6 luong sin phim thod min nhu
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cdu thi trudng nén cac san phdm ndy da duce bdn rong rdi khong chi & trong nudc ma ca ngoai
nudc.

3. Mot diic diém nita clla cdc cong ngh¢ va san phdm thyc phdm lén men truyén thong la
tinh phd c4p khd nhanh trong may thap ky gén day. Do sit giae luu vian hod dan téc khéc nhau d3
xich lai gin nhau hon trong viéc tim hiéu van héa riéng cua nhau. Trong dé ¢6 ca cdc mit hang
thuc pham 1én men. Tir chd thiy, tim hiéu dén mot théi quen cdn thiét, cdc dan toc da tim dén
nhau, trao doi nhau vé san phdm, va trao d8i cong ngheé sin xuat ra cc sin phdm nay. Trong boi
canh nhu vy cdc san phim thyc phim ién men clia cic nudc Dong Nam A ciing dang duge bén
va duge san xudt tai Viét Nam. Tuong ty nhur vay, cic sin phim lén men truyén théng cla ta
* cling dang hda nhap trong cude sdng clia cdc nudc khdc trén the gidi. Nhur vay viéc nghién citu
cic cong nghé 1én men truyén thong clla ta va ca clia cic nudc khdc trén thé gidi la didu rit cdn
thiét. Trong méi tuong quan 4y, diéu quan trong 1a mdi dan toc phai bist chon lua va cai tién sao
cho phii hop v6i dan toc minh. Ban sic dan toc chinh la & cdi riéng nim trong c4i chung 4y.

4. Dac diém cudi cling cia cdc san phdm thyc phdm lén men truyén théng va cong nghé
sdn xudt s& mai méi truong t6n cling dan toc, va s& duge cdi tién ddn, hoan thién dén theo thai
gian. Do d6 cdc the he clia mot dan toc, trong d6 ¢6 chiing ta hidu biét va phat huy truyén thong
clia cdc san phdm nay khong chi 1a diéu cén thiét ma con 1a trach nhiém trong viéc gin giif va
phdt huy cdc truyén théng lau ddi clia qué huong, cia dan toc.



CHUONG 5

CONG NGHE SAN XUAT CAC SAN PHAM
LEN MEN TU THUY SAN

L. CONG NGHE SAN XUAT NUGC MAM
L.1. Tinh hinh nghién ciru va sin xu4dt nuée mim

Nude mam 1a sin pham duoc lén men tir cdc logi 4, 1 sin phim truyén théng cta dan
toc Viet Nam. Nude mdm duge san xudt rat 1au, cho déa nay chua ¢6 tai liéu ndo xdc dinh duge
thdi diém chinh xdc va ai I ngudi Viét Nam dau tién dua ra quy trinh sén xudt san phim nay.
Chi biét rdng, nuéc mim da gén lién véi doi song hang ngay va 1a mot ban sic van héa rat riéng
clia dan toc Viét Nam. Cong trinh nghién citu du tién vé nude mém la do bac sT Rode vio nam -
1914. Sau d6 1a cdc nha nghién citu ngudi Phdp khdc nhu Matxna, Krem, Bots vi Ghibec.

Céc tdc gid nay nghién cifu nuéc mim & Pht Quéc va Binh Thuan va da duva ra cdc két
qud nghién cifu vé thanh phin héa hoc cfia nudc mim va nghién ettu khd ti mi vé cong nghe sin
xudt nudc mam. Céc két luan nhu sau;

1. Nuéc mim 12 hén hop céc axit amin. Cic axit amin nay duoc tao thanh do sy thiy
phan ciia proteaza. Cic proteaza nay la do vi sinh vat tdng hop nén.

2. Mu6n ¢6 tic dung tc ché vi sinh vat gay théi, ty lé mudi thich hop 12 20 + 25%.

3. Téc dung lam ngdu va tao huong ngoai proteaza cita vi sinh vat con do cidc enzim
tieu héa co trong ndi tang c4.

4. Nhiét d6 ¢6 tdc dung rét Ién dén hoat dong cita cdc enzim trong qué trinh san xut
IAm nuéc mAm. Nhiét o thich hop 1a 36 = 44°C.

5. Trong qua trinh thity phan, do axit tang. Ban dau clia qud trinh 1am nude mam, maj
trudmg ki€m yéu c6 tic dung rat tot.

Nguti Viét Nam ddu tién tham gia nghién ciu nudc mdm 14 Dinh Minh Kha vi Nguyén
Xuan Tho. Céc nghién citu nay xoay quanh co ché hoat dong clia proteaza va thanh phén clia
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nude mim. Sau dé 13 hang loat cic téc gid trong va ngoai nude tham gia tich cyc vAo cic nghién
cifu vé cong nghé san xudt nudc mém & timg dia phuong. Cic nghién cttu nay tap trung rit nhiéu

vio khu hé vi sinh vat ¢4 va tdc dung cla chiing trong gua trinh 20 ra nudc mam.
Noi dung chit yéu cia cdc nghién ciu:
— Nghién cifu so sinh cdc phuong phdp san xudt nudc mam cla cdc dia phuong.
— Nghién cdu ché do nhiét do trong qud trinh thiy phan nudc mam.

— Nghién ci cdc ¢hé phdm enzim nhim muc dich it ngin qué trinh lén men nudc

mém.
— Nghién cifu ché do cho mugi vao trong sudt thoi k¥ lén men nude mém.

— Nghién ciu tinh chit nguyén liéu va cac quy trinh cong nghé phit hop véi timg loal
nguyeén liéu ban diu.
Tuy chua hoan toan giai quyét triét dé nhiimg van dé rong cong nghé san xudt nudc
m.&m nhung cac nghién ciu di lam sdng 14 nhiéu van dé va gép phan khong nhd trong viéc hoan
thlen vA nang cao quy trinh cong nghé va chat lugng nudce mam cia Viét Nam.

I.2. Nguyén liéu san xuit nuéc mam

Nguyén liéu dimg d€ san xuit nudc mam 12 céc loai cd. Tuy nhién, chat lugng nudc
mém lai phu thuoc rat nhiéu vao timg loai ¢. Chinh vi th€ viéc chon ¢4 dé san xuét nuéc mam la
diéu ma cic nha san xudt rat quan tam, cling chinh vi th€ ma tuy cing mot cong nghé nhung
chét luong nudc mam méi noi mdi khéc.

Théanh phin hod hoc céc loal nguyén liéu cd duoc lict ke trong bang 1 va 2.

Bdng 1. Thanh phan héa hoc ¢4 nudc ngot

t | Loaicd Thanh phin hda hoc (% khoi lugng)
Nuée Protit Lipit

| | Diec 85 13 1,1

2 | Chép 79 18,1 1,5

3 | Tram den 77 17,9 38

4 | Me hoa 82 145 0.6

5 | Me uang 86 10,0 10

6 | Long canh 76 15,6 23
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Bdng 2. Thanh phan hoéa hoc cd bién

tt | Lodica Thanh phan héa hoc (% khoi luong)
Nudc Protit ~ Lipit
I | Nucso 76,8 21,75 0,85
2 | Mi thuong 775 19,26 18 |
3 | Trich 75,9 21,76 3,15
4 | Phen hai soc 76.2 2035 2,20
5 | Luon ngan 79,3 19,03 1,21
6 |Com 75,14 11,25 2,10
7 | Moi 76,66 9,37 14,4
e o oo i
9 | Chusn 76,17 9,75 7.5

L3. Cong nghé san xuat nuéc mim

Nudc mém 12 dung dich axit amin, NaCl, cic chit thom duge tao thanh trong qua trinh
lén men. Ban chat clia qu4 trinh san xuit nude mim g6m hai qud trinh chuyén héa co ban:

a. Chuyén héa protit thanh axit amin

Pay 1a qud trinh chinh trong quéa trinh sén xvdt nuéc mam. Qué trinh nay xay ra do
proteaza cia vi sinh vat va proteaza c6 trong tuy tang ca. Qud trinh thily phan xay ra nhd anh
huéng clia nhigt d6 1a chinh, thudng rit cham. Co ché cha qud trinh nay nhu sau:

Proteaza clia vi sinh’vat
Protit »  Polipeptit — axit amin
Proteaza ciia tuy tang ¢4

Néu qua trinh xay ra manh s& tao ra san phdm cusi clng 13 axit amin va mot s& loai khi
c6 mii rdt khé chiu nhu NH;, H,S, mercaptan... Céc sin phim khi nay c6 thé s tan trong nude
mam, cling ¢6 thé bay hoi 140 ra mui 4t kho chiu. Chinh vi vay trong san xudt nuéc mam, ngudi
ta kim hdm qua trinh nay xay ra.

b. Qud trinh thir hai la qud trinkh tao hirong thom

Nudc mam 1a mot dung dich, trong dé khong chi ¢6 cdc axit amin, NaCl ma phai cé cic
oal huong thom dic trung clia n6. Su chuyén héa cic hop chat hitu cd tao thanh huong thom 13
not qud trinh rét phifc tap, doi hoi thdvi gian. Do dé6 trong cong nghé san xudt nudc mim ciing
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giéng nhu trong san xuat rugu vang ngudi ta cin thoi gian nhét dinh dé san pham tich liy huong
dac trung. N€u thi€u qua trinh nay va thanh phin nay thi nuéc mam s& khong phéi 11 nudc mim
ma la dung dich axit amin thuan tiy. '

Do d6 viéc san xudt nude mam cang tr&y nén phic tap, ddi hoi khong chi kin thitc ma
c¢én ¢6 kinh nghiém thuc t&€ clla ngudi san xudt.

Hién nay c6 nhi€u phuong phdp khdc nhau, phu thudc vho kinh nghiém ciia timg dia
phuong va kha nang ciing nhu nguyén liéu cla timg ving. Ta ¢4 thé tém t4t lai thanh hai nhém
cong nghé co ban nhr sau:

1.3.1. Cong nghé sdn xudt nudc mam dai ngay

Ngay trong nhém cong nghé nay, ngudi Viét Nam & cac dia phuong khic nhau ciing
thyc hién theo nhimg cich khde nhau.

Khi xédc dinh h¢ vi sinh vit trong nguyén liéu ciing nhu hé vi sinh vat trong khéi c4 dang
18n men ngudi ta thdy c¢é mat rat nhiéu vi khudn thude Bacillus subtilis, Bacillus mensentericcus,

E. coli, Pseudomonas sp, Clostridium sp...

Sa do 1. So dé 10ng quat cong nghé san xuit nude mdm dai ngay

Ca + Mugi
Phuong php gai nén khu bon — « Phuong phap bé sung nuéc
Phuong phdp vung Phi Qudc —» « Phuong phip khuay tron

Lén men

’

Chiét it 1dn 1

Bi chugp chin | | »  Nudc mim nguyén chat

Chiét rit 14n 2 Phadiu —» Nude mam

thanh pham
v\ t

Ba Nudc mim chiét mit1dn 2 ———

v

Lam phan bén hoac thiic an gia siic
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1.3.2. Cong nghé sdn xudt vang Cdt Hdi (Hdi phong) phuong phép b6 sung nuée trong qu4
trinh 1én men)

Phuong phip nay dugce nhan dan Cit Hij Hai phang thye hién tir the h¢ ndy sang thé he
khéc. ]

So'dé 2. Cong nghé san xudt nuée mam dai ngay cla ving Cat Hai, Hai Phong

Ca
\
Lua chon va xit Iy
\
Tron mudi
1
Khudy trondinhky —  Lénmen -» RS sung nude khi cdn thigt
(phoi ning tr nhien)
\
Chiétrit— Bi »  Chin nusi hoic Jam phan bén

¥

Phu gia cin thit > Nuéc mdm thanh phim
Mot s6'diém cdn hau 3 frong cong nghé sdn xudt:

- Cho mu6i vao c4 va trong qua trinh lén men: Muéi duge cho vao nhiéu ldn dé han ché
a,nh hudng xau ciia mu6i dén qua trinh thay phan.

Lan dau: Cit 100 kg cd tuoi véi 10 + 129 luong muéi c4n thigt (vao mia hé) va 6 - 8%
lugng muséi cdn thiét (mia dong). Néu c4 bj uon ngudi ta cho them 2 + 5 kg musi dé cho c4
khong bi thai. Mu6i cho vao c4 dugce trén déu va phi mot 16p muéi trén bé mat c4 (khoang 1 + 2
kg). Sau 24 gity cho nudc vio. D6 véi ¢4 di u6p mudi sau khi danh bit ngoai bién thi khéng cho
thém mu6i nita ma chi cdn cho c4 vao céc vat dung lén men va thém nude theo ty 1¢ nhét dinh.
Sau mot tudn 1én men, khéi cd s@ chim xudng. Néu thay hién tuong ci ndi len trén, dé la dau
hiéu thi€u muéi, cin bé sung mudi.

Thoi gian cho mu6i 1an haj t€p theo lan ddu: Néu vao mila he 13 3 = 5 ngay, néu 1a mia
dong la 5 + 7 ngay. Lic ddu cho 5 + 10 kg, sau khi wron déu, khi musi hoa tan xong thém 2 kg
mudi nita pha kin 1én trén. Sau 24 810 dinh tron Jai.
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Thei gian cho mudi lan ba: vao mua he sau 2 + 3 ngay, mua dong 4 + 7 ngdy. S& luong
mudi 1a 8 + 10 kg cho 100 kg cd cdn 1am mam. Lan cho cudi ciing duge tinh sao cho lugng mudi
trong sin phim 1a 24 + 25°Baumé. Khudy déu va phoi ning lién tuc.

- Viéc cho thém nudc vio khdi chuop ¢é ¥ nghia nhat dinh trong sif chuyén hoa cic chat:
Nh& ¢6 thém nude (s6 lugng nudc vira phai) tang nhanh hoat dong cta cdc enzim thiy phén;
nude thém vao hoa lodng mudi nén it anh hudng dén hoat tinh cla enzim; nudc s& phan phdi déu
nhiét do nhan tir Mat Trdi va tir qud trinh hoat dong cua vi sinh vat trong khéi chuop.

- Khi muoi duge cho vio nhiéu kn con ¢6 tac dung han ché si ¢ ch& do mudi gay ra doi

vOi hoat tinh proteaza.

- Viéc khudy dao ciing ¢6 nhiéu tdc dung: thit ¢ dugc danh toi; tang nhanh bé mat tiép
x(c cha thit cd vdi hé enzim; khuady dao phan phdi nhiét trong khoi chugp t6t hon; va mudi tan
nhanh hon trong khéi chugp.

- Nhiéu gia dinh con diing ba mdm va khdi chuop chin dé 1én men trong nhitng lan lén
men sau. Cich lam ndy ¢é téc dung t6t, lam giam lugng mudi cho nhitng 14n lén men ti€p sau;

tang nhanh qud trinh phan huy ca do ¢6 thém lugng vi sinh vat va lugng enzim cdn thiét.

1.3.3. Phuong phdp gdi, nén ciia mién Trung

Nhan dan mién Trung tién hanh san xuit nuéc mim theo cdch hoan toan khic, d6 la
phuong phap gai, nén khéi ca chugp. Phuong phap duge thuc hién theo so d6 sau:

So dé 3. Cong nghé san xuat nude mam theo phuong phip gai, nén

Ciatwoi —  Loaitap chdt va Phan loai — Cho vio thing udp mudi
\
Lén men (gai nén, phoi kho)
\

Nuéc bdi «— Thdo nude bdi — Bi chan nudi hoidc lam phan bén
1
Phaché — Nuéc mam thanh pham

Mot 56 luu y trong céng nghé nay:
- Cach tinh lugng muéi cho vaoe khoi ca 1én men:

Luong muéi cdn thiét trén ¢6 thé cho vio nhiéu ldn: Lan | cho 15% so vdi i6ng lugng
muéi; 14n 2, sau 3 + 5 ngay sau ldn 1 12 2 + 7%; 1an 3 cho s6 mudi con lai, khdy dao déu va phu
mot Idp mudi 1én trén bé mat. Khi udp mudi tién hanh gai, nén, sau 3 + 4 ngay tién hanh nit
nudc béi. Sau d6 cif 4 + 5 ngay riit nude béi mot lan. Sau thang ddu, cit 7 <10 ngay rit nudc bdi
1 lan,
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Bdng 3. Ham lugng muéi can thiét

r tt Loai c4 Lugng mudi cin thiét (%) |
1 Cac nuc 25 + 32 ]
2 Cd trich 25+ 30

- G e T
4 Ci lep 25+ 30
5 Cé tap 25432 N

1.3.4.Phuong phdp sdn xudt nuée mim & Phii Quoc

Phuwong phép san xuit nudc mam cia nhan dan Phu Quéc gdn gidng cha nhan dan mién
Trung, tuy nhién ¢6 mot s6 diém khdc. ’

Mot s&' diem cdn lew ¥ rrong cong nghé:

- Trong giai doan troén ¢4 va mudi ngudi ta cho thém trdj cay (dida, mit): cho vao thiing
80 moét 16p c4, mot 16p tréi cay, mot I8p thinh gao, mét 16p musi. Trung binh méi 16p hén hop
day 8 + 12 cm, trén ciing phit mdt 16p mudi day 3 cm. Luong nguyén liéu duge cho vao nhu sau:
100 kg ¢4, 25 kg muei, 1 kg thinh gao, 10 rdi dita hodc | + 2 trdi mit.

- Nude béi duoc riit ra lien tuc tir mot 6ng din nhd tir ddy thing gd, hodc cir 7 ngay 14y
ra bang mot ong dan lén. Luong nuée béi nay duge doé nguoc lai khéi cd chuop, thoi gian it
- nuSe béi kéo daj trong 2 thing va sau d6 ién men 4 + 7 thang.

So ds 4. Cong nghé san xuvit nuéc mdm Phi qudc
Ci
{

Rira va Phan loai

Cho vio thing g8 tron musi
{

Lén men
J
Chiét rit nuée bdi nhidu 1in
Chiét rit 14n cusi  — Ba dung 1am phan bén
hodc thie an gia sic
Pha d4u —  Thanh phém
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1.3.5. Cong nghé san xuit nuéc mam ngan ngay

Nhém rit ngan qua trinh lén men, nhiéu c¢o s& di ¢6 ging tim moi bién phdp, ting cudng
lugng enzim tir vi sinh vat, thuc vat, diéu chinh ch€ do nhiét do, pH, lugng nude. Cac két qua do
lam thay déi ddng ké thdt gian, cong sifc va cht lugng sdn phdm,. -

Mot s6' diém cdn luu v khi sd@n xudt bdng cd nuée ngot

- Dé tang nhanh qud trinh thily phan c4, ngudi ta cho thém 3 + 5% enzim proteaza cia
ndm méc, dong thdi giit 6n dinh thoi gian ddu & nhiét do 50 + 55°C, sau do ha xudng 45°C.

- Lugng mudi cho vao khéi ¢4 nhiéu lan: Lic ddu cho mot lugng mudi rat han ché dé
khong anh huéng dén hoat dong clia enzim, sau dé tang dan lugng musi dé khéng ché luong vi
khuén gay théi. Khi cho di luong mudi cdn thigt thi ha nhiét dd xusng 40 + 45°C. Ch€ dé cho
mudi duge tinh nhu sau:

D6 v6i cd tuoi: Tir 12 +18 gid cho 7% mudi; tir 30 <+ 48 gis cho 3% mudi; tir 72 gidy trd
di cho s6 musi con lai.

| Péi véi cd khong tuoi 1dm: Tir 6 +12 gidy cho 7% muéi; tir 24 +48 gi& cho 3% mudi; tir
52+ 72 gid cho 16 - 17% muéi.

Doi véi cd won: Tir 6 +12 gid cho 5 + 10% mudi; tir 24 + 30 gio cho 15 +17% mudi; sau
72 gi& cho 27% mudi.

Thoi gian mudi ¢4 1 7 ngay, chugp cd 1a 7 + 15 ngay & nhiét do 50 = 55°C.
So dd 5. Cong nghé san xuit nudc miam ngidn ngay ti ca nude ngot

Cawoi — Lamsach — Phan loal va tron mudi

3

Lén men

(Thiy phan trong diéu kién nhiét 6n dinh va lugng mudi it)

3

Udp muéi
\

Lén men (chugp cd)
\

Loc — Bi — dung chén nudi hoac phan bén

\

Nudc mam nguyén chat — Pha ch€ — Thanh pham
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So dé 6. Cong ngh¢ san xuat nuéc mim ngidn ngay tis c4 bién

Cawoi — Lamsach -> Phan loai

Mot sé' diém cdn ha y:

Ba
¢

Thifc an gia siic hodc phan bén

\

Thiy phan ¢ ché& phim enzim proteaza

4
Chuop chin
s

< Loc - Phadiu

$
Thanh pham

- Trong cong nghé xir 1y c4 can luu y: Néu c4 udp di con tuoi thi lam tan d4, rita sach va

uép mudi lan thir nhat; Néu ¢4 udp da bi uon thi dem rifa nuée mudi, cho vio bé thiy phan va

uép mudi 1dn thit nhat; Néu ¢4 twoi khong udp d4 thi rira sach, d¢ rdo nudc va udp musi Lan thi

nhat.

- Gla,l doan thity phan: Ti¢n hanh nang nhiét len tir tir, Chii ¥ nhiet khong duge qua 60°C,
sau dé khudy dao va giit nhiét do 45°C.

- Giai doan chugp cd: cd sau 60 ngay chuop c6 thé riit hoiac loc 1y nudce cét.

Bdng 4. Thanh phan héa hoc ciia nuée mdm dugc san xudt theo phuong phap ngin ngay

va phuong phap 6 truyén

. Phuong Luong nude Théanh phin héa hoc (g/)
phap c6t (ml) Nito toan phin Nito formol Nito amin
Tu nhién 520 23,8 14,0 9,06
635 24,22 14,75 9,71
375 23,24 14,0 9,72
Thém 3% 660 224 15,78 9,04
ndm moe 605 2478 16,47 10,04
580 24,64 14,53 10,17
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- Viéc st dung cdc ché phdm enzim proteaza d¢ tang nhanh thei gian lam nudc mim cé
tru diém 12 it ngdn duoe ther gian lén men. Tuy nhién mii vi ctia nude mim dugc san xudt or
phuong phdp 6 truyén dai ngay tot hon phuong phap ngin ngay. Thanh phin héa hoc cha nuéc
midm dugc san xudt tir 2 phuong phép trén gdn nhy nhau.

I.4. Thanh phan héa hoc ciia nuwéc mam
1.4.1. Thanh phdn axit amin

Trong nudc mém da tim duge 17 axit amin. Két qua phan tich 3 miu nuéc mim duoc
xem trong bang 5.

Bdng 5. Thanh phan cdc axit amin céia nuée mam

tt AXit amin Miu s6 1 Mau ss 2 Mauso 3

i Lizin 0,191 0,451 0,269

2 Treomin 0,049 0,049 0050 |

3 Valin 0,253 0,290 0.157

4 Metionin 0222 0,096 0046

5 Izoloxin 0,125 0,189 0,121

6 Phenillulamin 0270 0222 0,273
7 Loxin 0,125 0,163 0,138
3 Triptophan Rat it 0,085 0,051

9 Xistin 0.351 0,397 0260

10 Arginin 0,722 0,672 0130

11 Aspactic 0,482 0,496 0,168

12 Xerin 0,099 0,100 0,051

13 Glyxin 0,078 0,099 0,052

14 Alanin 0272 0,342 0,165

15 Tiroxin Rit it 0,098 0,094

16 ' Prolin Rat it Rat it Rit it
""""" 17 | Axit glutamic 0,602 0,927 0,502

14.2. Cdc vitamin

Trong 1 lit nu6c mim theo phan tich clia J.A. Drian ¢6 cdc vitamin sau: B, 7Tmg; B,
8.7mg; B,3,3 mg; PP 4,4 mg.
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1.4.3. Hgp chdt vé co

Ngoai NaCl trong nuéc mam cdn c6 P, K, Ca, Mg, S. Trung binh 1 lit nuéc mam cé: P
0.266 + 0,566 g; Ca 0,439 + 0,541 g; Mg 2,208 = 2,310 g S 0,546 +1,163 g. Ngoai ra trong
nudc mam con ¢6 Br, I, & dang musi vo co hoac dang ty do. Méi lit nude mim o6 1,508 + 7,62
mg; Br 68,80 + 97,50 mg.

1.4.4. Thanh phdn nito

Phan tich cic méu nuc mam tir c4c loai cd va cic phuong phdp khic nhau ta ¢6 két qua
vé thanh phén nito nhy sau:

Bdng 6. Thanh phén nito trong nuée mém

C4c loai dam _ Nudc mém c4 bién | Nudc mim ci Nuéc mam cd
daingay (phuogg | bién xi nghiep nudc ngot 7
phip ¢8 truyén) dai ngay ngay
Nito toan phén (g/0) 30 26,6 29,26
Nito hitu co 23,76 19,0 23,21
Nitg formol 22,50 18.3 18,48
Nitet amoniac 6,24 7.6 6,05
Nitg amin , 16,26 10,7 12,43
. Nitg hifu cg
Tyle —— (% 71, .
Y Nitd toan phan ) ” L4 .3
Ty 1 Nidamoniac 2038 28,57 206
—_— (4
* Nitd toan phdn ' ' ’
Ty le 1 formol 75 68.7 63.6
Y Nitd toan phan T ’

- Nito toan phén va dam hitu co cao nuéc mim ngon.

- Nito formol so v8i dam toan phdn chiém 75% nudc mam da chin va tu thily phan tuong
déi hoan toan.

- Nito amoniac so véi dam toan phén c6 ty 1é 20,8% hodc <30% so véi formol, chitng 16
nude mam t6t khong thé théi duoc.

- Nito amin so vdi dam toan phén ¢6 ty 1& 54,2% chiing t6 nudc mim chia nhidu dam bé
¢6 ich cho co thé.
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II. CONG NGHE SAN XUAT MOT SO SAN PHAM LEN MEN TU THUY SAN TREN
THE GIOI

11.1. Balao Balao
Tén chung: tom, gao 1én men
Tén dia phuong ctia Philipin: Balao Balao, Burong hipon, Tagbilao
Nguyén liéu: tdm 17%; com 83%; muoi 20% so véi tom v 3% so véi tom va com.
Sodd 7. Cong nghé san xuit Balac Balao
Tém — Lam sach — Tachnuéc > Cho mudi — tich nude
(20% so véi trong lugng tom)

Gao — Nau com hay hép trong 30 phuit — Phéi tron
Mugi (3% so véi com v tom) . !

Lén men & nhiét 4o phong
(25 - 30°C) trong 5 -10 ngay
\
Balao Balao

\
Bong chai
- Dac tinh vat ly: Dang bdn rén, mau vang tim dén mau dd tim, vi chua, man va mii
thom nhv phomat.

- Pic tinh héa hoc: pH = 3,6 + 3.8; axit lactic: 1,77 + 2,0%; axit axetic 0,11%

- Vi sinh vat: Leuconostoc mensenteroides, Lactobacillus plantarum; L. brevis,
Stréptococcus faccalis, Pediococcus cerevisiae.

- Thoi gian béo quan va sir dung: vai thang phy thuoc vao nhiét do bao quan.
- San xudt thi cong.
IL.2. Burong bangus
Tén chung: C4 sita lén men.
Ten dia phuong cua Philippin: Burong bangus.

Nguyén li¢u: Céc sita, com, mudi, dim.
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S dé 8. Cong nghé san xust Burong bangus

Ci sita
Musi } — Phoiwon — Dé qua dem
} = Phéitréon — Cho vao néi dat va
Gao —> Néu com hoac — Mugi phi mét 16p com mugi
hép trong 30 phuit 3
Lén men & nhiét dd phong 6 + 8 ngay

\

Burong bangus
Dic tinh vat iy: Dang ban Iéng, mau trang, vi chua.
Dac tinh hod hoc: pH =347 ’
Vi sinh vat: Leuconostoc mensenteroides, Lactobacillus plantarum, L. confusus,
San xuat thii cong.
I11.3. Burong isda
Ten chung: ¢4 lén men

Ten dia phuong cia Philippin: Burong isda.

Nguyén lieu: C4 33,45%; gao dd (com) 65,22%; muéi 1,33%: £ao dé dé tao mau. _

So dé 9. Cong nghé san xust Burong isda

C4 — Lam sach~

Com Phéi tron — Len men 428 + 33°C trong 7 ngdy — Burong isda

Mudi va gao do
Pic tinh vat 1y: Dang dic, mau tim, vi chua man va mij phoma,

Bic tinh héa hoc: pH=35:38

Vi sinh vat: Leuconostoc mensenteroides, Lactobacillus plantarum, Streptococcus

Jaccalis, Pediococcys cerevisiae, Micrococcus sp.

Thdt gian bao quan va sir dung: 1 tudn néy dé & nhi¢t do phong, 4 + 8 wain néu dé & nhiét

do tit lanh.
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I1.4. Itoi malangpu

Tén chung: Mussei ién men.
Tén dja phuong ctia Thdi Lan: Itoi malangpu dong.
Nguyeén lieu: Mussei (Mystilus smaragdimus) 90%, muéi 10%.

So dd 10. Cong nghé san xuit Itoi malangpu dong

Mussei
— Ph6itron — Lénmendnhiétdo 21 =+ 45°C — Itoi malangpu dong
Mudi trong 14 ngay
Bac tinh hoéa hoc: pH = 4,51 + 5,81; NaCl: 40%; 1, 1,48%; axit lactic 0,27 + 1,3%
Gia tri dinh dudng: protein 11,15 + 13,22%; vitamin A va D c6 trong 100g.
Vi sinh vat: Pediococcus halophilus, Staphiylococcus sp, S. aurrus, S. epidermidis
Thoi gian bao quan va sit dung: 6 thing.
San xuat tha cong 200 000 tan / nam
IL.5. Ika Shiokara
Tén chung: Muc 6ng lén men.
Tén dia phuong (Nhat): Ika Shiokara.
Nguyén liéu: Thit muyc fi_ng 80 — 90%, mudi 8 — 15%, gan muc 2 - 10%._:
So dd 11. Cong nghé san xuit Ika Shiokara
Muc 6ng — M6 — Rira — Thit muc
Gan muyc —> Trén déu —> G chin 5 +10 ngay — Ika Shiokara
mudi
Dic tinh vat }y: dang rin, 6 vi man.
Dic tinh héa hoc: pH = 6 + 7, do 4m 64,8%, tro 12,9%.

Gid tri dinh dudng: niang lugng 100 cal; protein 16,1%; chit béo 1,5%; hydratcacbon
4,7%; Ca 80 mg;. P 250 mg; Fe 2,5 mg; Na 4500 mg; B, 0,10 mg; B, 0,20 mg; niaxin 5,0 mg
trong 100g.
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Vi sinh vat: Micrococcus sp; Staphylococcus sp; debaryomyces sp.
Thoi gian bdo quin va sirdung: 1 + 2 thang & 25°C, 2 + 3 thang & 5°C,
San xudt quy mo cong nghiép nho, cong suat 15000 + 18000 tdn.nam
I1.6. Kung chom
Tén chung: tom lén men
Tén dia phuong (Thdi Lan): Kung chom.
Nguyén liéu: tdm (Macrobrachium lanchesteri) 90%; muci 7%; toi 1%: 240 2%.

So'do 12. Cong nghé san xust Kung chom

Tém — Bam nhé — dé€ qua dem
—> Ph6i trén ;> Lén men & 20 + 40°C trong 7 ngay
Gao — Nau chin — Gid nho véi tdi {
U & 30 +45°C trong 7 = 10 ngay
y

Kung chom
bic tinh vat 1y: Dang rdn, mau vang nau dén vang do, vi chua, man.

Dic tinh héa hoc: pH= 4,46 + 5,50, axit lactic 0.87 + 2,99%; muéi 4,62 + 10,96%:
glutamat natri 1,1 + 3,5%.

Gid tri dinh dudng: protein 11,0 = 17,7%.
Vi sinh vat: Pediococcus halopilus, Staphylococcus sp., S, epidermidis.
- San xuat thi céng: 700 000 tan /nam.
IL7. Kusaya
Tén chung: C4 kho lén men
Tén dia phuong (Nhat): Kusaya .
Nguyén liéu: c4 thu (Decapterus muroadsi) 70%, musi 30%.
" Seds 13. Cong nghé san xuit Kusaya
Cathu —» Xirly - Rita —» Ngam trong nudc mudi

Lén men phan dich
1

Phinrin — Rin — Siy — Kusaya
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Dac tinh vat Iy: Dang paste hay dang cimg, vi mudi va mui lén men.
Pic tinh héa hoc: nuée 60,4%: o 12,7%.

Gid trj dinh dudng: ning lugng 165 cal; protein 13,3%:; chat béo 11,4%; dudng 2,3%: tro
12,7%; Ca 330mg; riboflavin 0,22mg; niaxin 1,24mg; axit ascorbic 0,93% trong 100g.

Visinh vat: Pediococceus sp., Saccharomyces sp.

IL.8. Pla chao

Tén chung: C4 1én men vi ngot
Ten dia phuong cha Théi Lan: Plachao, Pla khaomak.
Nguyen liéu: c4 nuée ngot tuoi 37,5%: mudi 12,5%; khaomak 50%.

Cong ngh¢ san xudt: chat cd thanh timg miéng nhd ¢6 dién tich ! inch, trén véi muoi,
cho vao lo hodc chai, dé & 20 + 30°C trong 38 gid, sau d6 cho khaomak va tién hanh lén men &
nhiét d¢ 20 + 30°C trong 20 ngay.

bic tinh vat 1y: dang rén, mau nau dén mau héng, vi muéi va miii d& chiu.
Dic tinh héa hoc: pH= 4,1 + 53; axit actic 1,08 + 3.8%; mudi 4,35 + 9,48%.
Gid tri dinh dudng: c6 ddy du protein, chét béo, vitamin A, B trong 100 g.
Visinh vat: Pediococcus cerevisiae, Staphylococcus sp., Bacillus sp.
Thoi gian bao quin va sir dung: 1 + 2 nam.
San xudt thi cong.

IL.9. Pla chom
Teén chung: C4 lén men.
Tén dia phuong (Thdi Lan): Pla chom.

Nguyen lieu: cd nu6e ngot hay c4 bién 56%; musi 5,6%; com 16,4%; (3i 5,6%; bot gao
rang 16,4%.

_ Cong nghé san xuat: tron thit cé véi mudi, com, i, bot gao rang, cho tat ca vio khap
sanh va giif & nhi¢t d6 20 + 30°Ctrong 3 ngay.

Dic tinh vat 1y: dang rén, mau nau, vi chua.

Bic tinh héa hoc: pH = 5,0 =+ 6,08: axit lactic 1,97 + 4,45%; muci 3,75 + 4,80%.
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Gid trj dinh dudng: protein 11 « 29%; chit béo 10 + 14%: vitamin A,Dcé trong 100g.
Visinh vat: Pediococcus cerevisiae, Lactobacilius brevis., Bacillus sp.
Théi gian bio quan va sir dung: 2 twin. .
San xudt thi cong.
IL.10. Pla paeng Daeng
Ten chung: C4 lén men mau de.
Ten dia phuong (Thai Lan): Pla paeng daeng.
Nguyen liéu: cic loai c4 bidn khédc nhau 75%: mugi 25%; com va Angkak s Iugng nho.

Cong nghé san xuat: chat cd ra ting miéng nho 1 + 2 inch, tron mudi dé qua dém, sau dé
rira sach tron véi com va Angkak. Cho vao cdc dung cu chira dé & nthi¢t do phong trong 5 ngay.

Dic tinh vat iy: dang bdn ran, mau do hay mau héng, vi chua va man.
Pac tinh héa hoc: PH =39 + 5.2: axit lactic 1,42 + 2,10%; musi 4,49 + 9.20%.

Gid tri dinh dudng: protem 4,25 + 8,48%:; chat béo 4.37 + 12,8%; vitamin A va D 16 v
trong 100g.

Visinh vat: Pediococcus sp.. Staphylococcus aureus., P. halophilus, S. epidermidis.
Thoi gian bdo quan va sir dung: 6 = 12 thang.
Sdn xudt thd cong.
1111, Pla Ra
.' Tén chung: Ci 1én men.
Tén dia phuong (Thaéj Lan): Plar, Pla dag; Pla ha, Ra.

Nguyen ligu: cdc loai ¢4 nuéc ngot khac nhay hoac ca bién 38,5%; musi 11,5%; bét gao
rang 50%.

Cong nghé san xuat; c4 duge phéi tron véi musi ty 1é 10:3, cho vao khap sanh day that
kin, giit trong 6 thing, hang ngay phoi nang. Cho thém bot gao rang véi ty 1¢ san pham 1:1.

Dic tinh vat 1y: dang rin, mau héng thdm hay mau nau, vi min.

Bic tinh hod hoc: PH=4.7 =+ 6,2; axit lactic 0,37 + 3,15%; musi 7,77 = 17,89%.
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Gia tri dinh dudng: protein 10 +16%; chit béo 2,3 +6,10%; vitamin B,, 2,17mg; Ca
1505,16mg; P 661,75 mg trong 100 g.

Vi sinh vat: Pediococcus sp., Staphylococcus sp., Bacitlus subtilis, P. halophilus, S,

epidermidis, Micrococcus sp., B. licheniformis.

Thoi gian bao quan va sit dung: 1 + 3 thing.
I1.12. Plasom

Tén chung: €4 1én men

Tén dia phuong (Thdi Lan): Plasom, Pla khao sug.

Nguyén liéu: cac loal ca nudc ngot va cd bién khiac nhau 71,6%; mudi 14,2%; com
7.1%:; t0i 7,1%.

Cong nghé sin xudt: cit ddu cd, rira sach bung cd va tron véi mudi, com, toi. Goi chat

trong la chudi hodc ti bong. Dé & nhiét do 20 + 30°C wong 7 ngay.
Pac tinh vat.l)’f: dang rén, mau c4 tuoi, vi chua.
Pac tinh hod hoc: pH= 4,0 + 4,6; axit lactic 2,12 + 4,01%; mudi 2,25 + 5,90%.
Gia tri dinh dudng; protein 13 + 28%; chét béo 7 + 11% trong 100g.

Vi sinh vat: Pediococcus cerevisiae, Staphylococcus sp., Bacillus sp., Lactobacillus

brevis.

Thoi gian bao quan va sir dung: 3 tuln.

- San xuat thi cong.

I1.13. Saemjeot

Tén chung: tom lén men

Tén dia phuong (Triéu Tién): Jeots, Jeotkals.

Nguyeén liéu: 16m (Acetes chinensis) 100%; mudi 20%.

So dé 14, Cong nghé san xuat Jeots
Toém tuoi
Mudi }—) Tron déu —» Lén men & 20°C » Lén men chin — Jeots

Dic tinh vat 1y: dang ran, mii 1én men.
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Dic tinh héa hoc: nude 64,9%; tro 24,0%.

Gid tri dinh dudng: nang lugng 47 cal, protein 10,5%; chdt béo 0,6%; Ca 681mg; P
297mg;

Fe 3,2 mg; thiamin 0,05mg; riboflavin 0,04mg trong ldOg.
Vi sinh vat: Halobacterium sp., Pediococcus 5p.
Thoi gian bac quan va sir dung: 1 nam.
San xudt 2000 tan/nim.
IL.14. Som Fug
Tén chung: cd 1én men clla Théi Lan.
Tén dia phuong: Som Fug, Som dog, Pla fug, Pla mug, Fug som.

Nguyén liéu: cdc loai ¢ nuéc ngot khic nhau 69%: mu6i 10,20%: com 13,8%; 161
6,90%.

Cong nghé san xudt: Chat thit ¢4 cho vao tii vai, vt bd nude. Tron thit ¢d vél mudi,
cam, to1. Cho sang khay va day bang chiéc khay khdc. Lén men & nhiét d§ phong trong 7 ngay.

bic tinh vat ly: dang rdn, mau tring néu chi diing 1 loai c4, vi man va chua véi mii dac

trung.
(Gid try dinh dudng: protein 14 + 19%; chat béo 2,4 + 2,.9% trong 100g.
Vi sinh vat: Pediococcus cerevisiae, Staphylococcus sp., Bacillus sp., Lactobacillus
brevis
| Thdi gian bao quan va sir dung: 2 tuin.
San xuat thii cong.
IL.15. Tai Pla

Tén chung: rudt ca lén men.
Tén dia phuong (Thdi Lan): Tai Pla.
Nguyén lieu; ru@t cla nhiéu loai ¢4 nudc ngot hodc cé bién khdc nhau 75%: musi 25%.

Cong nghé san xudt: tron rudt cad véi mudi, cho vio cdc dung cu chira bing sanh va giit
trong 6 + 8 thdng, phoi ning.
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Pac tinh vat 1y: dang bdn ran, mau dé dén mau nau sim, vi mudi.
Dic tinh héa hoc: pH = 5,0 + 6,1; axit lactic 1,01 + 2,34%.
Gid tri dinh dudng: protein 1,55 + 3,9%; chat béo 3,1 = 8,44%.
Vi sinh vat: Pediococcus sp., P. halophylus, Staphylococcus aureus, S. epidermidis.
Thai gian bao quan va sirdung: 1 + 5 nam.
San xuat rong rai trong gia dinh bing phuong phép thi cong.
IL16. Nugc mam vi cic san phdm tuong tu
IL.16.1. Bagoong
Teén chung: tdm, ¢d 1én men dang paste.
Ten dia phuong (Philippin): Bagoong Qlamang, ﬁagoong isda, Bagoong
Nguyeén li¢u: ca hodc t1om 75 + 85,5%; mudi 12,5 + 25%.

So dé 15. Cong nghé san xuat Bagoong

(4 hodc tom — Rira sach + mudi — Tron déu

¥
Lén men trong phong 7 ngay dén hon ! naim — Bagoong

Dic tinh vat 1y: dang rdn, mau gu hoac mau nau dé, vi mudi, mui fomat.
bic tinh hod hoc: pH= 5,5 + 6,5; d6 4m 67,1%:; tro 20,7%:; mudi 20 = 25%.

Gia tri dinh dudng: nang lugng 70 cal; protein 10,3%; chét béo 1,9%; Ca 535mg; K 341
mg; P 313 mg; Fe 10,9 mg; Na 71,53 mg; thiamin 0,01 mg; riboflavin 0,12 mg; niaxin 3,0 mg
trong 100 g.

Vi sinh vat: Bacillus sp., Pediococcus sp.
Thai gian bao quan va sit dung dén 1 nam.
Sén xuat thi cong.

11.16.2 Belacan
Tén chung: tom lén men dang paste.

Tén dia phuong (Malaixia): Balacan.
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Nguyen ligu: c4c loai t0m khic nhauy (Acetes), mu6i.

So dé 16. Cong nghé san xuit Balacan

Tom - Rita sach hét nuéc bidy
. .
Trdn véi muei
1
Phoi nang
{
Lén men & nhiet do thudmg 1 + 7 tudn
4
Dénh nhuyén
v .
Phoi nang d€ do 4m con 50%
\)
banh nhuyép
1
Lén men Idn 2 & nhi¢t do thudng | + 7 tuan
{
Déng g6i — Balacan
Dac tinh vat ly: dang ran, mau nau t6i nau do, mii cd 5 rét.

Dac tinh hoi hoc va gia i} dinh dudng: pH = 72 -

_ 7,8; dudng 0,5%; chat béo 14 +
2,6%: Ca 2,0 + 3,4%: Fe 0,02%; riboflavin 0,001%:

niaxin 0,004%,
Visinh vat: ddy di cde vi sinh vat gidu proteaza.
San x4t thi cong quanh nam.

11.16.3.Budu

Tén chung: nude mim.
Tén dia phuong (Th4j Lan): Budu,
Nguyen li¢u: cdc loai c4 khic nhau 67,5%; mudi 22,5%; dudng thé 10%.

Cong nghé san xus: ron cd véi mudi, cho vao hii hodc khap sanh day bang vi tre, lén
men ttr 3 +12 thdng. Sau d6 cho thém dudng thé. Pun soi, loc va dong chai.

Pic tinh vat 1y: dang dung djich ¢ d6 nhot €20, mau ndu, vi min.
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Dac tinh héa hoc: pH = 5,3 + 6,6; axit lactic 0,22 +1,29%; muéi 14,87 + 27,55%; bot
ngot 0,33 = 1,37%.

Gia tri dinh dudng: protein 9,17 + 11,01%; chat béo 0,4 + 4,2%; Ca 42,4 mg; P 41,4 mg;
Fe 4,3 mg; vitamin B, 0,17 mg trong 100 g.

Vi sinh vat: Pediococcus sp., P. Halophylus, Staphylococcus aureus, S. epidermidis,
- Bacillus subtilis, B. laterosporus Proteus sp., Micrococcus sp., Sarcina sp., Corynebacterinm
sp.

Thoi gian bao quan va sir dung: trong 1 + 3 nam.

San xudt thi cong.
I1.16.4. Nam Pla

Tén chung: nude mam.

Tén dia phuong (Thdi Lan): Nam Pla, Nampla dee, Nampla sod.

Nguyén liéu: cic loai ca nude ngot, nude bién khic nhau 75%, mudi 25%.

Cong nghé san xuit: trdon déu cd vd mudi 16i cho vao thing lén men, phia trén ric mét
16p mu6i. Lén men trong 18 thing, hang ngay phoi nang, chiét rit ldy dich. Dich nay cé miu

vang, vi mudi, mili dac trung.
Dac tinh vat 1¥: dich trong, mau vang hoac vang ddm, mui thom va vi mén.
BPac tinh hod hoc: pH = 7.0.

Gia tri dinh dudng: P 0,27 — 0,57 mg; Ca 0,44 + 0,54 mg; Mg 2.21 + 2,31 mg; Fe 10 +

22mg: B, va cdc axit amin khdc ¢é wrong 100 g.

Vi sinh vat: Micrococcus sp., Pediococcus sp., Staphylococcus sp., Streptococcus sp.,

Sarcina sp., Bacillus sp., Lactobaciflus sp., Halobacrerium sp.
Thoi gian bao quan va st dyng 1 nam.
san Xudt quy md cong nghi¢p.
I1.16.5. Patis
Tén chung: nuéc mam.
Tén dia phuong (Thai Lan): Patis .

Nguyén liéu: ca 70 + 80%; muoéi 20 + 30%; mau thuc pham.
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So dé 17. Cong nghé san xuat Patis

Cd — Rirasach — Tron véi mudi — Lén men 27 - 35"C trong 1 — 6 théng
\
Chiét rit lay dich — Loc — Péng chai

Dac tinh vat 1y: dang 16ng, mau vang trau, vi man, mui phomat.

Bic tinh héa hoc: do 4m 66%; pH = 5,5 + 5,9; axit lactic 1,024 = 1,035%; tro 21,9%:
NaCl 20 = 25%.

Gid ti dinh dudng: nang lugng 49 cal; protein 6 + 12%; chit béo 03 + 3%;
hydratcacbon 0,9%; Ca 42 mg; P 32 mg; Fe 9,3 mg; riboflavin 0,08 mg; niaxin 4,1 mg trong 100
g '

Vi sinh vat: Pediococeus halophilus, Micrococeus sp., Halobacterium sp., Halococcus
sp., Bacillus sp.

» Thdi gian bao quan va st dung 1 + 2 nam.

San xuft cong nghiép 500 tan/nam.
11.16.6. Shotsuru
Tén chung: nudc mim.
Tén dia phuong (Nhat): Shottsuru.
Nguyeén ligu: cd 70%; tom 14%; mudi 15 + 20%.

So do 18. Cong nghé san xuit Shotsuru

Ci +Mudi — Lén men 1 tudn
{
Bi « Triétrit — Dung dich
\
Pun soi
\
Loc + mudi
1
U chin tao huong 3 nam

4
Pun s6i 10 phit — Loc — Déng chai
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Dic tinh vat 1y: dang 16ng, mau naw dam, vi man.
Pic tinh héa hoc: pH = 5,5 + 3,6; do am 60 + 65%.
Gia tri dinh duding: nite 0,6 + 0,8%; mudi 27 + 30%.
Vi sinh vat: Halobacterium sp., Aerococcus Viridans .( Pediococcus homari).
Thoi gian bao quan va st dung: 6 thang & 10°C; & 20°C trong 20 ngay vi 5 ngay & 30°C
90% san phdm san xudt theo quy trinh cong nghiép. |
H.16.7. Mdm ném Viét Nam
Tén chung: Fermented fish.
Tén dia phuong (Viét Nam): Mam ném .
Nguyén liéu: C4 com (dé cd con), ¢4 nuc, ¢4 trieh xay nhuyén.

- Cong nghé san xudt: C4 com con tuoi, 1dy 1/3 nlning vao nude mudi bao hoa khudy
nhe 1éi vt ra dé rdo nudc. Sau dé phoi ning cho bay bét nuéc trong 4 + 5 gity. Tron chung véi
2/3 50 cd con lai + 20% mudi + 2% dudng + 3% bot gao nép rang, trdn déu réi cho vao hit day
kin. Lén men & nhiét do 28 + 30°C, it nudce. Cho lén men tiép 20 + 25 ngiy thanh mim ném.

San xuat: Gia dinh
St dung nhu mot loai nudc chdm: mém ném + nudc khém, 6t, toi, bot ngot, chanh,

dudmg dung dé chdm ¢4 16c hap, thit bd nhing dam.
11.16.8. Mdm cd thu Viét Nam
Tén chung: Fermented drie fish.
Nguyén liéu (Viét Nam): cd thu, mudi an.
Yéu cdu thanh pham:
Pac tinh vat 1¥ va cdm quan: Chua xdc dinh.
bac tinh hod hoc: Chura xic dinh.
Gid tr1 dinh dudng: Chua xac dinh,
Vi sinh vat ; Chua xdc dinh.
San xudt : Gia dinh.

Sir dung: Mén an phu.
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So do 19. Cong nghé san xuit

Ca thu that twoi — M6 b6 rudt — Rira sach xép vio thiing 1 16p mudi 1 16p c4
. .
Nén nhe cho nudc mudi vao ngap ¢4
\J
Lén men 30 ngay
N\
L4y thit ¢4
\
Gia nho
\
Tron véi nude thom 20%, muét bot 10%, dudng 5%, loc qua rd

\:
Lén men tiép 20 ngay — Mim c4 thu

. Trén day gi6i thi¢u mot s8 san pham 1én men cd truyén chit yéu vi qua dé hoc sinh va

_'moi d6i tugng khdc nhau ¢6 thé tham khao va dp dung cho sén xudt phi hop nhit theo kha ning
va kinh nghiém riit ra tif thuc 1€ san xu4t thém.

229



CHUONG 6

CONG NGHE SAN XUAT CAC SAN PHAM TU THIT VA SUA

I. CONG NGHE SAN XUAT CAC SAN PHAM LEN MEN TU THIT
L.1. Cong nghé san xuit nem chua

Nem chua 12 mot san pham 1én men thit tuoi duge san xudt va tiéu thu nhidu & déng
bing sorig Clru Long va mot s6 noi & Viet Nam . Pay 13 mot san phdm duge san xudt hoan toin
thtr cong. Tuy theo kinh nghiém cia timg gia dinh ma chat luong va kha nang bio quan nem
chua rat khdc nhau. Ban chit cia qud trinh 1én men 13 qué trinh chuj/én hoéa dutmg (cho thém
vao khi ch€ bién) thanh axit lactic nhd hoat dong ctia vi khudn Lactobacillus, Pediococcus va

Microcococcus. Trong dé dong vai tro quan trong nhat 1a Lactobaciilus.

So dé 20. Cong nghé san xuit nem chua

Thit heo tuoi (95%) Da heo (5%)
\ \J
Rira Lam sach
) o !
Lam nhuyén Ludc chin
Puong, bot ngot — Udpgiavi « Hat tiéu, {
: : mudi, tdi Tach m&
Lam nhuyén déu {
Xét thanh miéng nho
\ {
Tron déu « Phaoi kho
\
Tao hinh « Thém gia vi, 161, &t, tiéu
d
Bao gdi
\
Lé&n men
\
$an pham
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Mot trong nhiig yéu 6 quyét dinh chét lugng san pham la nguyén ligu tait. Thit heo
dung san xuit phai la thit m&i mé, khong diing loai thit da 6i, ¢6 mau sim. Thit heo duge lam
nhuyén bing may hodc bing tay, sau d6 duge tron déu véi cée gia vi cin thiét,

Song song v6i thoi gian trén, da heo duge 1am sach, lude chin, thai nho, lam rdo nudc,
Tat ca duoc tron déu va o vién géi trong 14 vong, ¢ thé 13 1 16p hoac 2 1dp. Réi géi vao 14
chudi, budc rat chat vi cho lén men & nhigt do phong 3 — 5 ngay. Trong thoi gian nay vi khuidn
lactic hoat dong manh s& chuyén héa dudng thanh axit lactic. Axit lactic tao thanh s& giam pH
cua thit, lam thay ddi cau tric thit, {c ché va ngan can sy phit trién ciia phiing vi sinh vat gay
théi va tao vi chua can thiét cho san phim.

San pham nem chua duoc danh gid 1a dat chat lugng khi ta an nem chua thdy cé do dai
cua thit (thit khong bi nhio), ¢6 vi chua clia axit lactic, cé vi cay cla tiéu, ét, c6 vl ngot cua
dudng, bot ngot. Bé mat nem kho rdo, khong nhdy nhét, mau nem phai dé thim nhu mau thit,
khong c6 ndim mdc phat trién.

Toan b quy trinh hoan toan mang tinh thil cong nén chat luong clia nem chua trén thi
trudng khong 6n dinh. Mat khic thai gian bio quin va skt dyng ngan, vi th€ hién nay chua cé
mét tiéu chudn nhat dinh dé quan 1y chat lugng san phém.

L.2. Mot sé cong nghé san xuat san pham thit 1én men & cic nuée Chau A
1.2.1. Longanisa
Tén chung: Xiic xich thit heo lén men khong triét d€.

Tén dia phuong (Philippin): Long anisa.

Nguyén lieu: Thit heo nac 70%; thit bam 30%; mudi 2% so vdi 16ng lugng thit; 2% tau
vi yéu; 2% dam: rugu 2%; tiew 0,6%; tdi 0,6%; KNO, 0,05%: photphat 0,15%.

So do 21. Cong nghé san xuit Longanisa

Hon hop thit va cdc loai gia vi - Tron déu
d
D€ &2 + 4°C rong 2 + 3 ngay
\
Lén men & nhiét do phong 30 + 35°C /12 + 24h
\

Longanisa
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Dic tinh vat ly: dang ran, mau nau, vi chua, man.
Dac tinh héa hoc: pH ban dau = 6,0; pH san phdm = 5,2
Vi sinh vat: hén hgp vi khuan lactic tf nhién ¢é trong nguyén liéu thit.
San xudt thi cong.
1.2.2. Nham
Teén chung: thit heo lén men .
Tén dia phuong (Thdi Lan): Nham, Musom.
Nguyén liéu: thit heo 80%; da heo (25 x 0,5 mm/miéng) 12%; mudi 8%; 161 1%; gao

1%.
So d6 22. Cong nghé san xuit Nham
Thit heo — chat timg miéng -» ép lai
Gao — Niu —» Gia
Téi — Gid - Phdi tron
Musi {
Da heo — Nidu Lénmen & 25 + 45°C/ 7 ngay
3
Nham
Bac tinh vat 1y: Dang dac, mau do, vi mdn.
. Pac tinh héa hoc: pH = 4,45 = 4,55.
Gid tn1 dinh duding: protein 23,1%; hydratcacbon 2,3%; chat béo 5,1%; B,, B,, Fe, P c¢6
trong 100 g.

Thoi gian bao quan va sir dung 1 + 2 thing.
San xudt thu cong 900 000 tin/nam.

1.2.3. Salami "
Tén chung: Xdc xich 1én men .

Tén dia phuong (Australia): Salami.
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Nguyén lieu: thit bo, thit heo 95%: muéi 3 + 4%: tiéu 0.3%; gia vi, NaNOQ,
12.5mg/100g.

Cong nghé san xuat: thit sau khi duge xir I sach, tron véi musi, tiéu, cdc gia vi, NaNQ,,
giong vi sinh vat, dio déu va nghién min. Lén men & nhiét do 20 + 23°C trong 3 + 5 ngdy. Sau
khi lén men xiie xich duoc hun khéi va gii tiép & 15 < 20°C trong 2 + 3 thang,

Bic tinh var 1y: dang rin, mau dé cia thit, cé mbi vi va gia vi dic trung.
Dac tinh héa hoc: nude 30 +40 g; musi 3+ 4 g o4+ 5¢ trong 100 g; pH= 15,0+ 5,2

Gid tri dinh dudng: ning lugng 2,9 cal, chat béo 30 + 40 8. nitd protein 2 + 3,5 g, nito
phi protein nhé hon 1 g trong 100 g.

Visinh vat: Lactobacillus plantarum, Pediococcus cerevisiae, Micrococcus sp.
Thoi gian sir dung va bio quan: phy thugc nhiét do’ bao quan.

San xuat cong nghiép véi co gidi hod.

- 1.2.4. Tapa

Tén chung: thit bd lén men khon g triét dé,

Tén dia phuong (Philippin): Tapa.

Nguyén liéu: thit bd nac (xdt 14t day 0,125 inch) 96%; mu6i 2,3%: duong 0,8%; KNO,
0,05%; tiéu 0,2%.

Cong ngheé san xuat Tapa: Thit bd tron déu véi cic gia vi, réicho lén men & 2 + 4°C
trong 2 + 3 ngay hay & nhiét do phong 12 -+ 24 gis . Sau d6 sdy kho thanh Tapa.

.' Pic tinh vat 1y: dang ran, mau nau, vi chua va man.
Thoi gian bao quéan va st dung hon 1 thdang néu déng géi vao bao bi plastic.
Sén xuét thh cong.
1.2.5. Tocino
Tén chung: thit heo 1én men.
Tén dia phuong (Philippin): Tocino.

Nguyén liéu: Thit heo 76,6 + 94,5%; mudi 2 + 6%; dudng 3,5 + 16%; KNO, 0,05%, mau
thyc phim (do hodc vang) 1,25%; MgSO, 0,1%.

233



Cong nghé san xuat: Thit heo tron déu vdi cdc gia vi rdi cho 1én men 1 + 2 ngay & nhiét
do phong hay 7 + 14 ngay 6 15 +18"C.

Pic tinh vat 1¥: Dang ran, mau do, vi chua (lén men & nhiét do phong), vi ngot (lén men
515+ 18°C).

Dac tinh hda hoc: Lén men & nhiét do phong pH = 4,86 + 5,8; do axit 0,85 = 0,97% (tinh
theo axit lactic). Lén men ¢ 15 = 18°C pH = 4,86 + 5,8; d6 axit 0,72 + 0,97%.

Vi sinh vat: Lactobacillus brevis, Pediococcus cerevisiae, Leuconostoc mensenteroides.
1.2.6. Nem chua Viét Nam

Tén chung: Fermented pork.

Tén dia phuong (Viét Nam): nem chua.

Nguyén liew: Thit nac mong heo 0,5kg, da heo 0,1kg, bot gao rang ving 1 mudng ca
phé, mudi rang tan nhd 1/2 mudng ca phe, toi 4 ép, KNO, 0,25g.

Pac tinh vat 1y v cim quan: San pham rin, mau nauw do, vi chua ngot, thom dic trung.

Dac tinh hod hoe: Khong x4c dinh.

Vi sinh vat: Chua xdc dinh.

Thoi han sir dung: Vai ngay.

San xudt: Gia dinh.

Sut dung: Mén an phu

Sa dé 23. Cong nghé san xuat

Gia vi, thinh, gao, nitrat kali
Thit nac tudi: Thai nho,
gia nhuyén théi chi nho — Trondéu <« Da heo: luge chin
J
Lam thanh vién
\1
G bang 14 ¢i, 14 vong nem bén trong
va 14 chuoi bén ngoai
\

Pé 1én men & nhiét do phong rong 2 ngay

Nem chua
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II. CONG NGHE SAN XUAT CAC SAN PHAM LEN MEN TU SUA
IL1. Phomat va cic san phdm tuong tu
II.1.1. Phomat Camembert

Tén chung: Phomat.
Tén dia phuo‘ng_ (Australia); Camembert,
Nguyen liéu: sira tuoi, giong vi sinh vat, chét rao dong, NaCl, CaCl,, nim méc (ndm soi)

Cong ngh¢ san xuat: Sita duge thanh tring & 72°C trong 15 giay, 1am ngudi dén 30°C.
Cho gidng vi khufn lactic 0,1%, cht tao dong 0,01%; CaCl, cho vao sau 30 phiit, sau 1 + 2 gio
tach tha, cii sau 6 + 7 gi¢y lai lam sach, cong viéc duge tiép tuc dén ngay hém sau. Phomat duac
lam réo va cho thém 6 + 9 g NaCl so véi tng khoi phomat. Lam rdo ti€p va phun bao tir nam
s¢i. Lam chin phomat & 12 + 18°C trong 7 + 12 ngay vdi do am 75 + 90%. Bao géi va dé 10 +
15 ngay nita trude khi Jam lanh.

Dac tinh vat 1y: dang bin rin, khong c6 16, mau tréng, vi chua, mii nim SOi.
Dic tinh hod hoc: nude 51%; NaCl 3,7 g; Ca 380 mg trong 100 g; pH = 6,9

Gid tr1 dinh dudng: ning lugng 280 cal; chét béo 23 g; protein 19 g; hydratcacbon vét:
vitamin A 240 ug; B, 450 pg trong 100 g

Vi sinh vat: Streprococcus lactic, S. cremotis, Penicillium carmemberti.,
Thoi gian bao quan vi sir dung 2 - 3 tudn.
San xudt cong nghiép 180 tan / nam.
11.1.2. Phomat Chedar
Tén chung: phomat loai réin khong c6 16 héng.
Tén dia phuong (Australia): Chedar, Colby, Nionteray.
Nguyén liéu: sita twoi, ging vi khudn, chat tao déng sita, CaCl,, NaCl.

Cong ngheé san xuat: sita duge thanh triing & 72°C trong 15 gidy, sau d6 lam nguoi dén
32°C. Cho giong vi khudn 1 + 2%, chat tao dong 0,03% khudy déu 30 phit. Dun va khuay trong
2 gi& & nhiét do 38°C. G pH = 6,2 dich s& duoc rit het khoi khoi dong dic. Sau do lai nghién va
cho 2% mudi. Tao hinh trong cic khuon méu trong 90 phiit, ép & 30 = 33°C trong 40 phit dén 12
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gid hay & 18"C trong 18 gio. Sau do bao géi va déng dau. Lam chin va bdo quan & 2 = 13°C
trong 4 =+ 12 thing; pH=35,1 + 5.3.

Bic tinh vat ly: dang bin ran, khong ¢6 16 khi, mau vang, ¢6 vi chua, mii vi hach phi.
Bic tinh hod hoc: nude 35 g; NaCl 1.7 g; Ca 830 mg trong 100 g, pH =5 + §,3.

Gid tri dinh dudng: ning lugng 400 cal; chat béo 33 g; protein 26 g; hydratcacbon vét,
vitamin A 380 pg; B, 50 pg: B, 500 pg trong 100 g.

Vi sinh vat: Streptococcus luctic, Streptococcus cremoris.
Thor gian sir dung va bao quan 1 + 2 nam.
San xuat cong nghiép 120 000 tan / nam.
I1.1.3. Phomat Cottage
Tén chung: phomat tuoi.
Tén dja phuong (Australia); Cottage.

Nguyén li¢u: stra tuot hay sita nguyén chat béo, vi khudn lactic, chit tao déng, chat n
dinh, NaCl, axit thyc pham, cazein.

- Cong nghé san xuat: sita dugc thanh tring & 72°C trong 15 giay, 1am nguoi dén 21°C.
Cho 0,5 + 5% gidng vi khuan lactic, chat tao dong, chit n dinh, khi pH = 4,5 + 4,6 ¢6 két tia
bong. Khudy dio rdi dé yén 15 + 30 phuit. Tang nhi¢t do lén 49 + 54°C, thoi gian gia nhiét trén 2
g0, khoi ket dong dugc rira bang clorin (5 ppm). O 49°C khéi két tha nay tiép tuc duge khudy
tron khoang 15 + 30 phit. Tach nudc khéi khéi dong tu va d€ vao lanh 7 + 10°C. Sau d6 cho
bing thé tich nu6c rit ra. R lai nit nude ra va rita sach. Lap lai 3 14n, lin ria cusi cing & 1°C
va kéo dai 30 + 60 phut. Sau d6 rit hét nude va sy khé, lam chin, bio quéan.

Dac tinh vac 1y: dang ban ran, khong c6 16 khi, mau tring nga, véi vi chua.
Pic tinh héa hoc: nude 49 g; NaCl 1,1 g; Ca 90 mg trong 100 g.
Vi sinh vat: Streptococcus lactic, Streptococcus cremoris, Leuconostoc mensenteroides.
Thai gian sir dung va bao quin 4 tudn & 1'C.
Sin xudt cong nghiép 5000 tdn /nam.
I1.1.4. Phomat Cottage (Philippin)

Tén chung: Phomat cottage.
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Ten dia phuong (Philippin): Phomat cottage.

Nguyen Ligu: sita (sia bot 12%, nudc 88%) 100%; giong vi khuén lactic 5%: bo 1,5%:
mudi 1,3%; CaCl, 0,02%.

Sordd 24. Cong nghé san xuat cottag.e

Sita bot tich béo}—+ Tron — Thanh tring 62,8°C/30 phit — lam ngusi « CaCl,
Nudc 1« Gidng vi khudn lactic
Khuay « Chat tao dong
\J
Lén men 21,1°C/15h

l
Pun néng 54,4°C/1h « thém musi va bo
{

Lam lanh — Cottage

Bac tinh vat ly: dang bin rdn, mau trdng, miii dac trung.

~ Dac tinh hod hoc: néu theo phuong phip dai ngay axit lactic [a 0,1%; con phuong phdp
ngan ngay 14 0,12%.

Vi sinh vat: Streprococcus lactic.

IL1.5. Gouda
Tén chung: phomat ciing ¢6 16 thong khi.
Tén dia phuong (Australia): Gouda, Edam.

Nguyen li€u: sita nguyén kem, gidng vi khudn lactic, chat tao dong, NaCl, CaCl, va
NaNO,

- Cong nghe¢ san xuat: sita dugc thanh tring & 72°C trong 15 ngay, sau dé lam ngudi
den 31°C, cho 0,5 +1% vi khudn lactic; 0,02% chit tao dong, khudy dao trong 30 phuit, rira bang
nudc 36"C trong 1 gid. Ruit dich va ép trong 3 + 5 £i0. Mudi khoi phomat bing dung dich muéi
20%, pH = 4,8 ¢ 15°C tir 4 = 6 tudn dén 6 +12 thing v6i do £m khong khi 80%.

Bac uinh vat 1y: dang ban rin, mau vang tring v6i vi man v mii sifa.
Dac tinh hod hoc: nudc 43 g; NaCl 2,6 g; Ca 760 mg trong 100 g; pH= 5,4 + 5,6.

Gid tri dinh dudng: nang fuong 320 cal; chat béo 42 g protein 26 g; hydratcacbon vét:
vitamin A 250 pg: B, 60 ug; B, 350 pg trong 100 g.
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Vi sinh vat: Streptococcus lactic, 8. lactic, Leuconostoc cremoris.
Thoi gian sir dung va bao quan 1 nam.
San xudt cong nghiép cong sudt 3700 tan / nam.
IL.1.6. Kesong Puti
Teén cﬁung: Phomat tring, phomat mém tring, phomat mém.
Tén dia phuong (Philippin): Kesong Pitu, Keso, Kesiyo.

Nguyén Liéu: sira bo carabao 89 + 96%; muoi 2,0 + 3,5%; dich Abmasa 04 + 0,6%:
giong vi khudn lactic 5 <10%.

S do 25. Cong nghé san xuit Kesong Puti

* Cong nghé truyén thong

Sita bo Carabao — Két tia vai chat két tha 27 + 33"C/ 25 + 30 phiit

1

Tich dich <« Cét miéng

\! «— Muai
Tron <« Nam moc

\

Kesong Puti
3

Bao gdi
1
Lam chin 27 + 33°C/ 2 + 3 ngdy hay 6 + 8°C/ 1 = 3 tudn

* Cong nghé cdi tién:

Sita bd Carabao 89 = 92%
— Trén » Loc
{
Nang nhiét 1én 72 + 75°C/ 5 phiit « gidng lactic 5 +10% va
3 chat két tha 0,4 +0,6%

Mudi 2,5 =+ 3,5%

Keét tha qua dem & 37 + 40°C
Tach nudc « Cit — cho vao khay
\J

Tach nudc qua dém — Kesong Puti — Bao géi

Lam chin &27 + 33"C/2 + 3ngay hay 6 =+ 8'C/ 1 + 3 tudn
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Bic tinh vét 1y: dang rin, maw tring hode tring nga, ¢6 vi man vi chua nhe.

Pac tinh hoa hoc:

San pham truyén théng: do &m 57 + 66%; mudi 1,5 + 2,2%; pH =54 + 6,3.

Sin phim cia cong nghe cai tién: Do dm 59 + 67%; mu;ﬁi 1,8 +2,5%; pH=54 +6,3.
Gid tri dinh dudng;

San pham truyén théng: protein 9 + 17%; chat béo 17 + 24%.

San phZm clla cong nghé cai tién: protein 8 + 13%; chét béo 16 + 23%.

Vi sinh vat: phdn 16n 13 vi khun lactic, mot s& vi khudn Bacillus, Micrococcus, ndm

men va cic vi sinh vat trong sita nguyén liéu.
Thoi gian bao quan va sirdung 1 + 4 ngay 627 + 3;%"C; 1 +3win &6+ 8°C.
San xuat thi cong 9 000 + 35 000kg/ndm
11.1.7. Kesong puti 2
Tén chung: Phomat tach bo .
Ten dia phuong (Philippin): Kesong puti.

Nguyén lieu: sita tach bo (néng dé 16%) 85%; diu bap 10%; mudi photphat 5%; axit
sorbic 0,25%; mui phomat chedar 0,01%.

So do 26. Cong nghé san xuit Kesong puti 2
Sira tich bo —» Lam trd lai trang thdi nguyén thé « Giong vi sinh vat

Leén men & 30°C/ 1h _ < Cho chat dong tu
{
Két tha
3
Phan cat két Il"ulvé ddnh ddu « thém chat phu gia
Thanh tring
\

Kesong puti - Pdéng chai

Pac tinh vit 1y: dang bdn rdn, mau tring tuyét.

Pac tinh héa hoc: do Am 48,2%; tro 5,4%; mudi 2,1%.
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Gid tri dinh dudng: protein 17,6%; chat béo 23%; hydratcacbon 5,8% trong 100 g.
Vi sinh vat: Streptococcus cremoris, Lactobacillus lotus.
Thoi gian bdo quan va sir dung 1 + 4 ngly (27 + 33°C); 1 + 3 tudn (6 + 8°C).
San xudl hoan toan thi cong. .
I1.1.8. Mozzarellu
Tén chung: phomat tuoi loai mén.
Tén dia phuong (Australia): Mozzarella, Pizza.

Nguyeén li¢u: sifa tich kem mot phén, bot giéng vi khuédn lactic, CaCl,, chat tao dong va
NaCl.

Cong nghé san xuvat: Sita thanh triing & 72°C trong 15 gidy, lam nguoi dén 32°C déng
thoi cho 0,05 + 0,5% gidng vi khudn lactic va chat tao dong. Sau 30 phuit s& tao két tha bong,
khudy dao va nang nhiét len 40°C trong 3 + 8 gid. Tach nudc, khi d6 pH dat 5,1 nghién nét thanh
dang 16ng & nhigt d6 70 + 80°C, cho vao dung cu chia bang thép khéng gi va lam nguoi 1 gio
trong nudc lanh. Cho nudc musi néng do 16 + 20% dé yén trong 24 + 72 giv 0 4 + 8°C dé
phomat ¢é do muéi 1a 1,5%.

Dic tinh vat 1¥: dang bdn 16ng, khong ¢6 16 khong khi, mau tring duc, vi chua va man
nhe.

Bic tinh héa hoc: nudc 48 g; NaCl 2 g; Ca 650 mg trong 100 g; pH=15,1 + 54.

Gid tri dinh dudng: ning lugng 250 cal; chit béo 22 g, protein 19 g; ldctoza 1,5 g;
galactoza 0,5 g; vitamin A 180 pg; B, 15 pg; B, 240 pg trong 100 g.

Visinh vat: Streptococcus thermophilus, Lactobacillus bulgaricus.

Thai gian béo quan va sir dung 4 + 10 tudn & 4°C.

Cong nghé san xudt c6 thé co gidi héa va cong suat dat 5300 tdn/nam.
I1.1.9. Romano

Tén chung: phomat cting.

Ten dia phuong (Australia): Romano; Pecorino: Parmesan.

Nguyen li¢u: siia tich mot phdn bo, bot giong vi khudn lactic, bot dong tu, lipaza, CaCl,,
NaCl.
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Cong nghe sén xual: sita duge thanh trung & 72°C trong 15 gidy, lam nguoi dén 32°C
dong thoi cho 1% bot giong vi khuan tactic; 0,02% chit tao dong. Sau 30 phut két tha bong hinh
thanh, khudy ron dé€ pha dong tu trong 15 phit. Nang nhiét do len 43"C va giit trong 15 phuit,
sau d6 tang lén dén 54°C trong hon 30 phuit, tdch nudc, ép tao hinh trong 12 gis & 21 + 24°C, dé
khoing 14 +15 ngay d¢ lam chin phomat. Sau d6 bao quan & 10°C trong 1 nam véi diéu kién do
dm khong khi 75%.

Dac tinh vat 1y: dang rin, khong c6 16 khong khi, mau tring duc, vi axit va mai butyric.

Bic tinh héa hoc: nuée 28 g; NaCl 1,8 g; Cal220 mg trong 100 g, pH=54

Gid i dinh dudng: nang lueng 400 cal; chit béo 28 g; protein 35 g; hydratcacbon vét:
vitamin A 320 pg; B, 20 pg: B, 300 pg trong 100 g.

Vi sinh vat: Streptococcus thermophilus, Lactobacillus bulgaricus, L. lactic, L. casei, L.

plantarum, L. aciciphilus. '

Théi gian bao quan va sir dung 2 + 4 nam.

San xuat theo phuong phdp ban co gidi véi cong suit 3000 tan / nam.
IL110. Phomat Thuy Sy

Tén chung: Phomat ciing ¢6 16 khong khi.

Tén dia phuong (Australia): Swiss Emmenthaler, St. Clare.

_ Nguyen ligu: sifa twoi nguyén kem, bot giong vi khuan Propionibacterium, chat dong tu,

CaCl,, NaCl.
| Cong nghé san xudt: sifa duge thanh tring & 72°C wong 15 gidy, lam nguéi dén 32°C,
cho 0,5 +1% gidng vi khudn Propionibacterium va 0,02% chit tao dong, khuay déu 30 phiit khi
d6 s€ tao ket ta bong. Nang nhiét len 42 + 46°C va khudy déu ddnh tan bong két tha. Sau ds,
bong ket tiia duge tich khoi nudc va ép trong 1 gid, sdy trong 12 gitn. Kh6i phomat dugc ngam
trong dung dich mu6t 20% 6 10 +14"C. Sau d6 cho ra 1am chin & 20 + 24°C trong 3 + 6 tudn, réi
chuyén phomat dén noi c6 nhiét do 7"C hay thap hon trong 6 12 thing.

Bac tinh vat 1y: dang ban ran, 6 16 khong khi, mau vang, vi chua ngot, miii propionic.

Bic tinh hoa hoc: nuée 3 g; NaCl 1,7 g; Ca 800 mg trong 100 gpd=54+56.

Gid tri dinh dudng: nang lugng 400 cal; protein 26 g; chat béo 33 g, vitamin A 300 pg;
B, 40 ng: B, 500 pg trong 100 g.
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Vi sinh vat: Streptococcus thermophilus, Lactobacillus bulgaricus, Propionibacterium

chermani.

Thoi gian bdo quan va sir dung 1 nam.

San xuit theo phuong phap co gidi hdéa cao viéi cong spat 6000 tdn/ndm.
IL.2. Sira chua va nhitng sin pham tuong tu
1.2.1. Curd

Tén chung: sita chua (Yoghurt).

Ten dia phuong (Srilanka): Curd.

Nguyén liéu: sifa bd hodc sita trau 100%, gidng vi sinh vat.

Cong nghé san xudt: Sita duge dun soi khodng 24 gid: cho bay bét nude, 1am ngu¢i dén
nhiét do phong (khoang 30°C), cho ging vi khuan va gitr 30°C trong 24 gid.

Pac tinh vat ly: dang bidn 16ng, mau trang duc vdi vi chua nhe.
Vi sinh vat: Lactobacillus, Streptococcits.
Théi gian bao quan va sir dung: tuy thudc nhi¢t do bao quan.
San xuat thi cong.
11.2.2. Dadhi
Tén chung: sifa chua (Yoghurt).
Tén dia phuong Bangladesh: Dadhi.
Nguyén liéu: Sita bo 95 +100%; dudng 0 + 5%; gidng vi sinh vat.

. Cong nghé san xudt: Pun so6i sifa sau dé lam nguoi dén 45°C, cho gidng vi sinh vat va
gifta 3 37 + 42°C trong 6 +12 gio, pH=3,5 = 5,0.

Dac tinh vat 1y: dang léng, mau trang nga, vi ngot, chua.
Dac' tinh héa hoc: pH=3,5+ 30

Vi sinh vat: Lactobacillus, Streptococcus sp.

Thoi gian bao quan va sir dung: 24h.

San xudt thu cong.
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11.2.3. Yoghurt
Tén chung: sita chua.
Ten dia phuong (Australia): Yoghurt.
Nguyen liéu: sira nguyén kem, giong vi sinh vat, chat 8n ‘djnh, huong trdi cay.

- Cong ngh¢ san xuft: sifa duge thanh tring & 90°C trong 30 phiit, ddng héa va lam
- nguoi dén 43°C, cho 3 + 5% gidng vi sinh vat v hwong tréi cay. Lén men trong 3 + 6 gi5 cho
dén khi pH dat 4,7. Lam lanh dén 4°C, khi d6 pH dat 4,1 + 4.3.

Dac tinh vat ly: dang 16ng, mau tring duc, vi chua, ¢6 mij tréi cay,
Bic tinh héa hoc: nude 80 — 86 g; Ca 180 mgtrong 100 g, pH=4,1 + 4,3

Gid tri dinh dudng: ning luong 62 cal; chit béo 1,5 g protein 5 g; lactoza 4,6 g;
galactoza 1,6 g; sacaroza 7 g; vitamin A 12 ug; B, 65 pug; Bs 270 pg trong 100 g.

Visinh vat: Lactobacillus bulgaricus, Streptococcus thermophillus, L. axitophillys.

Théi gian bao quan va sr dung 3 + 6 tuan.

Sdn xudt cong nghiép véi cong suat 8 500 tan/nam.
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CHUONG 7

CONG NGHE SAN XUAT CAC SAN PHAM LEN MEN
TU PAU NANH VA HAT NGU €OC

. THANH PHAN HOA HOC CUA HAT DAU NANH

Pau nanh cé tén khoa hoc la Glycine max Merril. Pau nanh ¢6 nhiéu mau sic khéc

nhau. Trong dé dau nanh mau vang 12 loai t6t nhat nén ducc réng va sir dung nhiéu.

Hat dau nanh gém ba b$ phan:

Vo hat chiém 8% trong luong hat.

Phoi chiém 2%.
Tt di¢p chigém 90%.
Bdng 7. Thanh phin héa hoc cia hat dau nanh
Thinh phan Ty l& Protein Dau Tro | Hydratcacbon

(%) (%) (%) (%)

Hat dau nanh nguyén 100 40,0 210 4.9 34,0

Tu diép 90,3 43,0 230 5.0 29,0

Vo hat 8 8.8 1.0 43 86,0

Phoi 24 41,1 11,0 4.4 430 |

Trong thanh phan héa hoc clia dau nanh, thanh phén protein chiém mot ty lugng rat 1on.

Thanh phdn axit amin trong protein cua dau nanh ngodi methionin va triptophan con ¢6 cdc axit

amin khic v6i s6 luong khd cao tuong duong lugng axit amin ¢6 trong thit.

Trong protein dau nanh glubolin chi€m 85 + 95%, ngoai ra cdon ¢ mot lugng nhu

albumin, mot luong khong dang ké prolamin va glutelin.
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Bdng 8. Thanh phan axit amin trong dau nanh

Axit amin Ham luong (%)
Izoloxin L1
Loxin 77 S
Lyzin 59
Methionin - " 16
X"ystin _ 13
Phenilalanin 56
Treonin 43
Triptophan 13
Valin 54
Histidin " 26

,, Bdng 9. Thanh phan hydratcacbon trong dau nanh

Hydratcacbon Ham luong
(%)
Xenluloza 4.0
Hemixenluloza 15,4
Stachyoza 3,8
Rafinoza 11
Sacaroza 50
Cac loai duong khac 5,1

Hydraicacbon chi€m khodng 34% hat dau nanh. Phin hydratcacbon c6 thé chia 1am hai
loai: loai tan va khong tan trong nuée. Loai tan trong nude chi chiém khoang 10% téng lugng
hydratcacbon. Thanh phén khodng chi¢m khoang 5% trong luong chét kho ciia hat dau nanh.
Trong do6 déng chi y nhat la Ca, P, Mn, Zn va Fe. Ham luong cdc chét khodng nay nhu trinh bay
0 bang 10.

Ngoai ra, dau nanh con chuta rat nhi€u vitamin khdc nhau trir vitamin C va D. Thanh

phan vitamin nhu & bang 11.
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Bdng 10. Thanh phan chat khoang trong hat dau nanh

Ham luong (%)

Chat khodng

Ca 0,16 + 0,47

p 0,41 +0,82
Mn 0,22 + 0,24
Zn 37 mg/kg
Fe 90 + 150 mg/kg

Bdng 11. Thanh phin vitamin trong hat dau nanh

Cac vitamin Ham lugng (mg/kg)
Thiamin 11,0417.5
Riboflavin 34+36
Niaxin 21,4+230
Pirydoxin 7.1 +12,0
Biotin 0.8
AXit tantothenic 130+21,5
Axit folic 1.9
Inoxiton 2300
Vitamin A 0,18 +2,43
Vitamin E 1.4
Vitamin K 1,9

Pau nanh 1 loai hat giauw chit dinh dudng nhu protein, lipit, gluxit, mudi khoang va
vitamin. Chinh vi thé, diu nanh 3 mot nguén thuc phim quan trong va dugc trong rong rdi &
Trung Quéc, My, Braxin. & Viét Nam, dau nanh dugc tréng nhiéu & c4c tinh phia Bic va Nam.
Trong céng nghiép thyc phdm dau nanh duge coi 1a mot nguyén liéu quan trong, dé san xuit ddu
thuc vat va san xudt céc loai san pham lén men.
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II. CONG NGHE LEN MEN HAT PAU NANH
II.1. San xuat dau phu

Dau phy la mét san phim duge san xuat tir dau nanh.-Dau phu khong chi duge san xust
tai Viét Nam ma con duge san xudt & nhiéu nudc khic nhu Trung Quéc, Nhat, cdc nude bDéng
Nam A va ci cdc nudc Chau Au nhu Ha Lan, Phdp. .,

Bau phu ¢6 nhiéu dang khdc nhau, chinh vi th¢ ma ciing cé tén goi khdc nhau, nhung

néi chlung chia lam ba loai: mém, cimg, phu lua.

Trong dé dau phu mém dugc san xudt nhiéu & nude ta. Trung Quéc sin xuat ca ba loai,
Nhat san xudt nhiéu loai dau phu lua

1L1.1. Quy trinh cong nghé san xudt diu phu
So d6 27. Quy trinh cong nghé phm'mg phéip xay wot

Dau nanh — Loai bd tap chat

3
Nudc — Ngim « Na,CO,
1
Dii vo
3
Xay udt « Nudc
\S
Chét phd bot — Dich sita dau thé « Na,CO,
1
Loc thd — Ba — Ritaba — Thic an gia stc
I < J
Loctinh —» Bd — Thifc in gia siic
!
Sita dau
1
Dunsoi —» Kéttla — Eptho
3 1

Thifc 4n gia sic «— Nuéc  Hoa dauw — Ep — Banh dau phu
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So do 28. Cong nghé phuong phap xay kho

Paunanh — Lam sach banh nuéc — Lam kho

l
Xay kho hodc nghién kho
"
Bar dan
"
Ngam « Dung dich NaOH
l
Bi <« Lytam — Siadau
\ )
Nude — Rua bi Puin soi
! N
Bi <« Lytam — Sitadau Két tia
\ \
Thic an gia sic <« Nuéc dau « Ep the — Hoadau — Ep

1
Banh dau phu

Gidi trinh quy trinh céng nghé
a. Giat doan ngam hat

Trong phuong phap xay udt, hat dau phai qua giai doan ngdm. Ngam hat nham muc dich
lam hat dau hit nude va truong lén. Khi d6 cdc phin tir nudc c6 tinh ludng cyc s€ tac dong l1én

céc phan tit protein, lipit, gluxit va xenluloza. Qud trinh nay xay ra qua hai gial doan:

+ Giai doan ddu xay ra qua trinh solvat héa, & giai doan nay cic lién két trong hat dau
chua bi phd vé.

+ Giai doan 2 xay ra khi cdc phén tr nudce ti€p tuc tdc dong va phd v& lién ket cac phan
" tir trong hat dau va chuyén chiing sang trang thdi dich thé keo linh dong nim trong cdc t& bao
hat dédu. '

C6 ba yéu t6 anh huémg rat nhiéu dén qui trinh ngam 13 thoi gian ngam, lugng nude
ngam va nhiét dé ngam.

+ Thdii gian ngam: nhiét do ngodi trdi tir 15 + 25"C ngém trong 5 + 6 gid, néu nhiét do
25 + 30"C thi ngam trong 3 + 4 gi¢. Két thiic giai doan ngam 12 thdi diém do am hat dau dat 55
+ 65% 1 t6t nhat. |
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+ Nhiét do ngam: néu ngém o nhiét do cao, t6c d¢ truong cta hat nhanh nhung do
truong cha hat nhé. Néu do truong nho thi cdc thanh phdn trong hat dau chi & trang thai keo
dong, khong phai dich thé keo do dé khé hoa tan. Nhiét dé nude ding dé ngam dau t6t nhat 1a
20 = 25°C.

+ Luong nudc ngadm thudng duge st dung —— = —

Pau 1
Nudc 2.5

Luong nudc ngdm nay s€ gidp dé truong cla hat dau dat twong d6i cao, do chua thap
(khoang 2,23 g axit axetic / 100 g diu) va sy hao ton chit khé nhé (0,6 g/ 100 g dau).

b. Xuay

Xay 1a mot qué trinh co hoc dé phd v « bao, nham gidi phéng protein, lipit va gluxit. ..
Nho ¢6 nude hoa tan cdc chat nay va chuyén ching sang dang huyén phil. Y&u 16 quan trong
nhat trong giai doan nay 1a luong nude cdn thiét cho vao trong khi xay. N&u it nude thi viéc hod
tan cac chat s& kém va tao ma sat manh gay nén hién twong tang nhiét 1am protein bién tinh, do
do kha nang tan cla protein s& kém di. Néu qud nhiéu nude sé lam tang luong hod tan cdc chat
nhung lai gy kho khan trong cdc giai doan ché bién sau. ‘
Pau 1

Luong nudc dung dé xay bot tSt nhat nén theo ty le: — = —
Nusec 6

Trong khi xay phai cho nudc chay vao lién tuc. Trong qud trinh xay, saponin s& tao bot
vl vay phai cho chat phd bot, chat pha bot thutmg dung véi ty 1€ 0,05% so véi lugng dau tir mang

dan vao.

¢. Loc

Sau khi xay ta ¢é mot dung dich huyén phil gébm c¢6 dung dich keo va nhimg chat rin
khong tan trong nudc. .

Trong qud trinh tich dung dich keo khéi cic chit rin xay ra hién tugng cdc chat rin sé
gilt trén mat né nhitmg ti€u phdn keo vi vay phii ding nudc rira lai phin ba. Lugng nudc rita ba
khong nén qud nhiéu. Trong giai doan loc nén qua hai budc: loc tinh va loc tho. Sia khi loc tinh
xong cin phdi dat céc tiéu chuiin sau: Néng do sita 0,4 + 0,5"Be; pH = 6 + 6,5; Lugng nudc sita
thu duge tir Lkg dau la 9 lit,

Thanh phin héa hoc cha dich sita: dam tong s6 27 + 30 g/F; lipit 13 + 16 g/f; gluxit 3,2 +
4,5 g/, chat kho 4,5+ 5 g/l.

249



Sira sau khi loc xong thudng c6 15 000 + 20 000 vi khuan lactic/lcm®. Néu dé lau, sita
s& c6 phan (tng hoa hoc xay ra nhu sau:
C.H,,0¢ = CH,COCHO + 2H,0
2 CH,COCHO + H,0 = 2 CH,;CHOHCQOH
Lugng axit lactic tao thanh s& lam thay d6i pH dich sita. Sy thay d6i pH s& lam thay doi
can ban tinh chat protein. Khi pH dich sita t6i gin diém ding dién cia protein dau nanh thi khoi
siia s& dong von lai gay kho khan cho qué trinh ép sau nay. Do dé sita ké tir khi xay dén khi loc

xong khong nén kéo dai qud 30 phiit vé mia hé va 50 phit vé mua dong.

Ba loc 1a phan ran saw khi loc ¢6 thanh phan hod hoc nhy sau: protein 3 + 4%; lipit 1
+2%; gluxit 5 + 6%; do 4m 80 + 90%. Ba dau 1a thiic an gia stic rat 161, dé gay thoi, vi thé bi
phai dugce sir dung ngay.

d. Gia nhiét, két tua

Dich sita sau khi loc xong phai dem gia nhiét ngay. Gia nhiét nham phd enzim khidng
trypxin va doc & aflatoxin, diét vi sinh vat, khir mii tanh clia dau nanh, pha v 16p solvat (16p
nude bao quanh) tao diéu kién cho cdc phdn tir sita gan nhau hon va dé keo tu hon.

Thai gian gia nhiét cang nhanh cang t6t. Thai gian dun s6i 100 lit sita trong pham vi 5 +
10 phuit 1a 6t nhdt, trong qud trinh dun so6i khudy dao lién tuc tranh chdy khét dung dich sira.

Sau khi dun sira phai két tha siia ngay. Sy két tlia protein c¢é nhiéu nguyén nhan nhu do
su tac dung ca nhiét, sy thay déi pH vé viing ding dién, tic dung cla mugéi.

Trong qud trinh két tha, ta dun sita dén 95 + 100°C dé gay bién tinh nhiét va ding tic
dung gay ké& tiha protein. Tic nhin gay két tha ¢ nhiéu loai nhu nudc chua tu nhién, CaCl,,
CaSQ,, axit axetic, axit lactic, clohydric,... Trong cdc loai két tua trén, nudc chua ty nhién duce
dung thich hgp nhét, nhung doi hoi ngudi ¢ong nhan phai ¢é kinh nghiém nhiéu.

Diéu kién dé két tha sira nhu sau:

- Nhiét d6 djch sita khi két tha >95°C.
- pH cua dich sita khi két tha >6.

- pH ctia nuée chua 4 - 4,5,

pH ciia nude chua ¢é ¥ nghia rat lon trong viéc két tha, n&u pH cao thi lugng nudc chua
phai sir dung nhiéu, néu pH thap thi hiéu sudt thu hdi dam thdp. Khi dich sfra dat 95°C ta cho
nude chua vao tir tir. Qua trinh nay nén theo 3 giai doan: giai doan dau nén ding 1/2 lugng nude
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chua can ding, sau 3 phiit cho 1/2 lugng nuéc chua con lai va sau 3 phut tiép theo cho hét lugng
nude chua. Thudng lugng nude chua dem két tha chiém 20 + 22% lugng sira.

e. Ep dinh hinh béanh ddu va ngdm nuoc

Sau khi két tha va chit bd nude trong, ta ¢6 6c dau hay hoa dau. Dua hoa dau vao khuén
€p. Nhigt do cla hoa dau dem ép t6t nhat 1a 70 + 80°C, néu dé nhiét do dudi 60°C thi hoa dau
khong két dinh dugc, binh dau bd va khong dinh hinh duge. Thai gian ép thusng 1a 10 phuit.

P6i v6i phuong phip xay kho ta 6 mot s6 cong doan riéng nhur sau:
i. Vo dduva hong kho

Phuong phdp xay kho khong qua giai doan ngam ma chi vo cho sach, loai bd céc tap
chat nhu rom, rdc, san, cdt... Qua trinh vo nay ciing nham lam cho hat dau ngdm mot it nude tré
lai, sau d6 hong kho ngoai khong khi khoang 30 phuit. Sgu khi hong khé vé dau s& nhan nheo lai,
dem hat di nghién.

" ii. Nghién

Ta ¢é thé nghién bot dau bang nhiéu loai may nghién khic nhau. Bot nghién xong phai
¢6 d6 min qua ray 6 64 16 jom’. Bot dau nghién xong phai sit dung ngay khong dé qué ! gid vi
trong qué trinh nghién, nhiét do ting lén va $&€ ]am tang qud trinh 1én men, tir 46 din dén Bm
bi¢n tinh protein gay 16n that hiéu sut sau nay.

iti. Hoa bét vao dung dich NaOH

Dem bot dd nghién hoa vio NaOH pH = 11 = 12 véi 1y 1¢ 1 dau va 7 nude & nhiét do 65
+ 68°C. Khi cho bot vao pH s& gidm xudng 7 + 7,5 do tic dung cha cic ph&n t{r protein va céc
axit béo trong hat dau véi NaOH.

Muc dich qué trinh nay 12 dé hoa tan protein va cdc chat c6 trong hat dau vao nudc. Tir
d6 tién hanh loc, tich dung dich protem ra khoi phan khong hoa tan. Sau d6 két tha va ép thanh
banh.

iv. San xudt nuoc chua

Sita chua duge san xudt ¢6 thanh phdn nhu sau:

- Sita ddu nanh 10% (sira ¢6 nong do 0,4 + 0,5°Be), pH = 6,2.
- Nude chit dau 15% (pH =5 + 5,5).

- pH chung cia hdn hop dung dich 12 6,5.
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Dé moi trudmg 1én men & 35 + 40'C, c4c vi khuan sé phdt trién rat manh chi sau 39 + 42
gio. Két qua pH s€ giam tir 6,5 xudng 4,0 = 4,5 va dat ham lugng axit cuc dai 14 10 + 11 g/ (tinh
theo axit axetic).

Trong trudng hop khong cé nude chét dau, c6 thé dung axit lactic dé két tha protein nhu
trong san xudt dau phu. Phan nudc trong 18y ra chinh 1a nudc chua.

Trong san Xual ta ¢6 thé nhan lugng nude chua nhu sau: 1dy 1/2 luong nudc chua trén,

cho 1/2 lugng nude chit dau vao va lén men & 35 + 40°C rong 1,5 + 2 gid ta ¢6 luong nudc chua

can cho san xu4t.

I1.2. San xuat chao

Bdng I2. Thanh phan hod hoc cia chao

252

Cdc loai san phdm cla chao
Thanh phin Chao nuéc Chao bdnh (%)
Phan cdi (%) Phén nudc (%)

Ham i&m 73+ 75 - 65+ 70

Pam toan phan 2+29 12,5+13 23:26

Dam formol 0,70 + 0,85 7.5+ 78 0,8+09
de amoniac 0,3+ 04 2,5+3,0 0,3+04

MUOl an 45+5 6,0 +6,2 60:65
""" Chit béo 885 - 9.0+ 100

bo chua 110,0 + 120 mg NadH 0,IN/100 g

Céc axit amin khong thay th€

Lizin 2,84+29 - 5355
m:i:;eonin 33+35 28+29 -

Valin 1,70+ 1,75 - 15+16
IIIII ."‘ll:;};t()phan 0,15+ 0,20 0,4+ 045
""" Eﬁenilalanin 1,55 + 1,60 - 25+27

Izoloxin - - . -
_____ T il : . _ 05209
IIIIII M elhiomn 04-=05 - 0405




Chao 1a san pham lén men duoc san xudt tir dau nanh. Vi qua qua trinh 1én men nén chao
€6 gid tri dinh dudng va hé s& tieu hod cao han dau phu nhiéu.
Chao c6 nhiéu dang sin phdm khéc nhau nhu chao nude, chao dic, chao binh va chao

bot, tharth phan hoa hoc cla chao duge thong ke trong bang 1.2.

Do qud trinh 1én men, cdc enzim clia vi sink vat tham gia thity phan protein thanh céc
axit amin, lipit thanh cdc este thom nén chao ¢6 gid wri dinh dudng cao va mii thom rit dac
trung. Céc loai vi sinh vat tim thay trong chao: Actinonucor elegans, M. hiemalis, M. silvaticus,
M. subtilis. Trong d6 loai Acrinomucor elegans 14 16t nhat. Ngoai ra ngudt ta con thay nhiéu loai
vi khuan t6ng hop proteaza trong cic méu chao. Vige sir dung cdc giong nim méc va vi khudn
thuan chiing d¢ san xuat chao bao gid ciing cho ket qud cao nhat.

11.2.1. Cong nghé sdn xudt chao

Tuy c6 nhiéu loai chao khic nhau nhung cong nghé san xuat céc loai chao bao gidy ciing
qua 3 bude: san xudt diu phu 1am chao, nuéi méc, [én men chao.

Ser dé 29. Quy trinh san xuit nuéc chao

Dich sita dau — Dun s6i — Két tha <« CaSQ,

Hoa fau “«— Chi“;t — Nudc — cho gia siic
Ep — Diu fhl_l chao
Cay m6c « Mdc bao tir
Nudt mée
¥

Muéi an — Ubp mu6i — Lénmen — Chao nuée

I1.2.2. Quy trinh sdn xudt chao binh
So do 30. S db quy trinh san xuit chao banh
Nudi méc — Ngam <« Dijch TUQU va mudi an
Lén men néng
Lén men lanh

1
Bao g6i — Chao banh
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I1.2.3. Gidi thich quy trinh cong nghé
a. Binh hinh banh ddu lam chao

Trong san xudt chao ngudi ta sut dung CaSO, lam tac nhan dong tu sita. CaSO, c6 kha
nang gitip ta thu hdi protein cao nhat. Thuéng ding CaSO, vdi lugng 2g/7.

Tiéu chuin banh dau diing sin xuat chao t6t nhat cé thanh phian: Ham lugng nudc 68 +
2%, pH=06+6,5.

Khong chia vi sinh vat tap va vi sinh vat ky khi. D€ ddm bao duge chi tiéu trén, sita phai
duge dun s6i trong 5 phuit.

Hoa 1kg CaSO, (loai 98% Ca™*) trong 15 lit nudc, loc bd rdc can va dun s6i.

Khi cho dung dich CaSO, vao phai khuiy déu trdnh hién tuong phin (mg cuc bd. Dé
lang khoang 2 + 3 phiit, sau d6 chit bd phin nude. Két tha dem di ép va thu duge banh dau diing
san xuat chao. Bdnh dau duge coi ¢6 chat lugng 16t sau khi ép phdi ran chéc, khi cit bing dao,
«vét ct min, khong c6 16 réng.

N b. Nuéi méc

Nuoi mde 1a giai doan quan trong nhdt trong cong nghé san xudt chao. Sy phdt trién cla
méc ¢6 ¥ nghia rat 16n trong su chuyén hod protein va 1am ciing bdnh chao.

Banh dau trudc khi cay mdc vao cin phai duge trdn qua nudc soi dé tieu diét cdc vi sinh
vét nhiém tap. Mdc chao sau khi di duge san xudt ¢ dang bao tir, cay tryc tiép vao banh dau
khong cdn thém chat dinh dudng ndo khdc. Ta ¢ the cdy gidng mée vao banh chao bang miy
hoac thi cong. Lugng giong méce cho vao theo ty 1é 100 kg binh dau can 0,5 kg gidng méc bao
tir; 500 kg banh dau cin 1 kg va 100 kg bdnh dau cén ding 1,2 kg méc. Néu cho mde bang
phuong phép thii cong thi lugng mdée gidng phai nhan véi hé s6 0,2 + 0,3.

Sau khi c&y m6c xong phai ddm bdo nuéi & nhiét do 28 + 30°C, ham dm khong khi la
90% & nhitng gid ddu. Sau 14 +16 gidy nudi, trén bé mit dau xuat hién nhimg khudn ty mau tring
ta phai tang ham 4m lén 95%. O nhiing gid cudi nuoi méc cén phai 1am gidm ham dm xuong dé
han ché& su phét trién chia ndim méc. Khi méc chuyén tir mau tring sang mau hung nau thi két

thiic giai doan nudi mée. Lic nay khuan ty chia méc c6 thé dai 161 2 em.

Dé viéc nudi mée 6t cdn luu ¥ phong nudt mée phai ¢é thiét bi dicu chinh nhiét do, giit
dugc dé Am va nén phong phai thodt nudc 16t. Mot phong chi nén nuodi moce cho 1000 kg dau.
Thong thutmg d&i véi cac phong thong gid wr nhién 100-kg banh dau diing dé nudi méc cdn cb
dung tich 6 + 7 m* khi trén dién tich 2 m’.

-

254



c. Udp muoi hodc ngam trong dung dich rugu va mudi

Luogng muéi thich hogp dé ngam 13 130 + 150 g/kg banh dau di kén men. Thoi gian wdp
mudi 1a 24 gis. Khi uép musi nén x€p mét luot banh dau di 1én men, mot 16p mudi, ci nhu vay
cho t8i 16p ddu cudi ciing thi phit mot 16p mugi kin bé mat dau. Mudi ding dé uép phai sach.

Ngoat udp mudi, ¢dn ¢6 phuong phip nhing muéi. Chudn bi dung dich musi néng do
300 + 320 g/ va nhiing bdnh diu di 1én men lién tuc trong 6 + 7 gid thi nhac 1én dé kho 24 giy
va cho vao thiét bi lén men.

d. Lén men

Sau nuéi méc, 1én men 1a céng doan rat quan trong, né quyét dinh chat lugng sén pham,
trong giai doan nay cic enzim cha mdc s& tham gia hang loat céc phan ttng sinh héa tao cho
chao.

e. Ky thudr sdn xudt gidng vi sink vat trong sén xudt chao

San xuft méc gidng ding trong sin xudt chao cin qua 3 giai doan: san xuat gidng Sng
thach; san xudt gidng trung gian; san xuat gidng bao tir diing trong san xuit.
| . * San xudt gidng Sng thach:

Dang moi trutng cé thianh phan: thach 18 + 20 g; dudng 20 g; nude giﬁ dau 1000 ml.

Rira sach 300 g gid dau, cho vao 1000 m! nude, dun s6i nita giv, chat 1dy nuée va bd
sung nudc cho di 1000 ml. Cho thém thach, dun s6i, loc. Diéu chinh deén pH = 4,5 + 5 bang axit
Xitric hodc axetic. Can dudng cho vao, dun séi va phan phéi vao cdc dng nghiém dé lam thach
nghiéng.

- .Dung que cdy cdy ndm méc vao cdc dng nghiém, va nuoi & nhiét do 28 + 30"C wong 4
+ 5 ngay.

* 8dn xuat gidng trung gian:

C6 hai cdch san xuat gidng trung gian: nuoi trong binh tam gidc hoac nu6i trong hop
nhom. Mai trudmg c6 thanh phan: ba dau phu 1 kg; bot mi 0,5 kg.

Ding nuée diéu chinh d¢ 4m t6i 70 + 72%, pH moi truong = 5,5 + 6,0 duge diéu chinh
bing céc axit thuc phdm trén. Méi trudng ducc phan vao cdc binh tam gigc 50 + 60 g, niit bong
va ding gidy ddu bit kin miéng binh. Hap 45 phiit vét 4p luc hoi néng 1,2kG/em?

Lam ngudi va cay giong tir &ng thach nghiéng sang. Nuoi & nhi¢t d¢ 28 + 30°C khoang
18 + 24 gio thdy xudt hién cac khudn ty tring, nuoi tiép 3 - 4 ngay ta c6 gidng trung gian,
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Né€u nhan gi6ng trung gian trong cac hop nhom thi phii ding cdc hop ¢é dudng kinh
30cm, cao 12 cm va 6 nap day kin. Thanh phan moi trudng gidng nhu di trinh bay trén. D6 4m
dugc diéu chinh 62 + 67% néu hap trong didu kién thi cong.

- * San xudt giéng bio tr cho san xuit:

Cho gi6ng trung gian vao bot my da rang chin véi ty 1é 1:1. Dung tay tron déu, ray qua
dé 1dy bot ¢6 bio tir va khudn ty.

So dé 31. Quy trinh san xuit giong vi sinh vat

Gia dau Ba dau + Bot my + Nude
{
Nudce Tron déu
¢ o
Pun s6i Phan vao hop nhom hoic binh tam gidc
J , {
Loc Hap
\ \
Thach + dudng — Nudc dau . p (Cay gidng
\ \
Pun séi Nuoi
\ {
Hﬁ'i) Tron « Bot my da rang chin
6ng moi trudng Riy — Ba
d
6ng gidng —» Cay gif’ng Bao tr giong cho sin xuit

Nuéi moc giong
* Mot s6 hién tugng x&u c6 thé xay ra trong san xuat;

D¢ tao diéu kién cho cdc enzim hoat dong ta phai tao diéu kién 16i uu cho ching hoat

- dong, trong d6 o6 do 4m, nhiét do va pH moi trudng. Chinh vi thé, sau khi uGp mudi xong phai
1ii sach mudi & banh dau. Cho banh dau vio cdc dung cu lén men c6 ruou 12%V theo ty 1¢ 1 kg
bianh ddu cho 0,5 + 0,6 lit ruou, sao cho dung dich rugu ngdp banh dau la vira. Day ndp that kin

va cho vao phong lén men.

Poi véi cong nghé sén xuat chao bdnh, sau khi ngam muodi vit bink dau ra, bao géi
bang gidy bac hoac gidy trdng parafin, gin kin, cho vio tui polyetylen, ddn kin lai va dua vio
phong 1én men.
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Nhiét do lén men khoing 35 + 36"C & banh dau va 37 + 38'C & phong. Néu nhiét do 1én
men 16n hon 40°C thi thoi gian 1én men s€ rdt ngan, san phim dé bj hong. Néu nhiet do 1én men

nho hon 35°C thi thoi gian lén men sé& kéo dai, ton kém thict bi va dién tich phong lén men.

D6i v6i chao bénh, thai gian 1én men khoidng 6 + 7 ngay hoac 9 +10 ngay khi lén men &
cdc dung cu dung tich Ién. Suu 1én men néng con ¢6 giai doan lén men phu, Pay la giai doan 6n
dinh san pham. Cong doan nay ciing quan trong nhu cong doan 1én men néng, nhiét do lén men
thich hop nhat 14 5 +10"C.

Chao khi lén men $& tao nhitng huong vi dac trung. Huong vi nay gébm 4 nhém chinh tao
nen. Cic axit amin v6i amoniac, san phim clia sy thuy phan protein, cic axit béo, metylaxetol.

San pham chao c6 thé sir dung trong 4 + 3 thing déi véi chao nude, chao banh. Riéng
chao binh néu bio quan & nhiét do 10'C ¢6 thé sir dung trong 8 +10 thing.

e Hién tuong chao bi ding

Hién tugng chao bi dang thudng thay & chao binh. Nguyén nhan 1a do mdéc xdu, nuoi
trong diéu kién khéng dat yéu cdu. Khi lugng proteaza tong hop duge khong nhidu, kha nang
~ thay phan protein kém, trong d6 cdn tdn tai mét s6 peptit gay vi ding. Vi dang cang r3 khi ham
lugng axit glutamic trong san phdm thdp hon 3 g/kg. Mot nguyén nhan khdc 1a do nhiém vi
khuin gay vi dang. Truong hop nay dé phat hién khi thay binh dau hic len men cé mang nhdt,
c6 mui rdt khé chiu. Vi ding tao thanh ciing c6 thé do dung qué nhiéu CaSO, khi két tha hoic
cling c6 thé do cdc chat ddng c6 sdn trong nguyén liéu mot s& loai dau nanh.

* 6 mui kho chiju

San pham dat chét lugng 1a céc banh chao ¢6 mau vang va mui thom hap dan. Tuy nhién
banh chao ¢6 thé mau den, xdm va c6 mii khé chju nhe mui mam 16m. Nguyén nhan ¢6 thé do
bi nhiem mdc den, ¢6 thé do moc phit trién qud manh. Khi d6 khi ning thily phan rat cao, két
qué la san phim cudi cling cha qud trinh thity phan tao ra nhitng sin pham gay mui, hodc ciing
c6 thé do binh dau sau khi ép con do 4m qud cao dé bi nhiém céc vi sinh vat khéc.

I1.2 4. Chao (Viét Nam)

Tén chung: Soya cheese.
Tén dia phuong (Viét Nam): Chao .

Nguyén lieu: Dau nanh, cén thyc phim, gidng.
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So dé 32. Quy trinh cong nghé sin xuat chao

Cong nghé 1:

pPau nanh — Ngam nudc — Xay voi nucc
3
Loc —» Xdéc dauho
\
Sita diu nanh
\

K&t tha bang nudc chua hoic CaSO,
Ling ép

Piu phu
\’
Giong Mucor — Lénmen
‘L ’
Vio nude mudi
y
Ngam rugu 12%
4« Rugu mudi
Pé chin — Chao

Cong nghé 2

- Nguyén liew: Dau hii 100 g, mudi an, & kho 20 g, méc chao hoac men thudc bic hodc

com rugu 2 +10 g, rugu 157 200ml.

~ Cong nghé san xudt: Dau hi luée soi trong nudc mudi, vét dé rao, cdt thanh miéng
- vuong nhod, d& ngudi. Men thude bic ca nhuyén rai déu len khip moi phfa mi¢ng dau hi, cho
diu hil vao lo da rira sach, phia dudi lo ¢6 khin thua dé rit 4&m, cic miéng dau x&p cach nhau,
day kin vira phai, d€ noi thodng mit. nuoi moc | + 2 ngay, 18y dau cho udp mudi, xép dau vao
hii sach dé Ién men | ngly O nhi¢t do thudng, cho ruou, 6t cay vio day lo chao, ddy kin phoi
ning hoac dé trong phong trong 20 ngay — Chao.

Yéu cdu thanh phim:

Dic tinh vat 1y va cam quan: Chao thom mém.

Dac tinh hod hoc: Nude 67 +70%, dam toan phin 2 +2,3%, dam amoniac 0.2 +0.25%,
muéi an 5,8 + 6%.

Gid i dinh dudng: Lipit 8 + 9%, dam formaldehyd 0.8 + 0.9% .

Vi sinh vat : Mucor sp, Rhizopus sp.
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San xuat: Gia dinh, cong nghiép nhé.

Sir dung: Mén an phu.
I1.3. San xuat nuéc cham

Nudce cham 1a tén chung chi cic loai gia vi dang long chita chi yén 13 axit amin, mudi 4n
va huong vi dac trung.

Nudc cham duge san xudt tir cdc nguyén ligu giau protein bing hai phuong phép: vi sinh
vat va hoa hoc. Trong pham vi chuong nay chi trinh bay phuong phdp vi sinh vat tir kho dau

nanh.
I1.3.1. Vi sinh vat trong san xuit nudc cham
Trong san xudt cong nghiép, di€u quan trong 13 phai tao duge vi sinh vat thudn ching.

Giong vi sinh vat dua vio san xudt phai dim bdo cic diéu kién sau: c6 anh hudng t6t dén sy tao

huong, ¢6 hoat luc proteaza cao, khong chita doc té Aflatoxin.

Giong nim mdc ding trong san xudt nude cham 6 thé 1a A. oryzae, A. soyae, A. teriol,

© A.melliens, A. niger, A. ochracos...

Mot trudmg gilt giéng va nhan gidng c6 thanh phin nhu sau: dudmg 40g; nude chiét dau
25g;thach 25 g; pH=5,5+6,0.

Hoac ¢6 thé sir dung moi trudng thach malt thong thudng. Tir 6ng nghiém nhan ging
trung gian & cdc binh tam gidc vi moi trudmg gao hodc bip ménh da hip chin. Nuoi & 28 + 30"C
trong 3 + 4 ngay.

11.3.2. Cong nghé sdn xudt
.IThuyé't minh quy trinh
a. Xoe Iy nguyén lién
Cong doan xir1y nguyén liéu duge thuc hién qua ba bude chinh sau:

1. Xay nho: xay nhé nham muc dich tang kha nang xic tdc cta enzim thiiy phan. Kich
thich hat sau khi xay dat 1mm la t6t nhat.

2. Phoi ligu va tron nude: Tron 90% kho dau da xay nhd véi 10% bot bip hodc bot mi.
Cho thém 60 + 75% nudc so véi lugng bot trén.

3. Hap chin: Muyc dich Ja tiéu di¢t vi sinh vat, déng thdi 1am thay déi dac tinh Iy hod
cha bot gitip ndm phit trién t6t hon. Thutmg hdp & 0,7 + 0,9 kG/em? trong 1,5 gid.
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So dé 33, Quy trinh sian xuat nude cham

Kho dau — Nghién nhd' — Tron aude
l
U
!
Iap
)
Lam ngudi

{
Ciy giong « Nhan giong
{

Nu6i ndm mdéc

2
Bdnh tol
3
Tron nude « .« Nudc mudi

S

Nudc 1 « Trichly — Ba

s

i Ngam véi nudc mudi
I
«— Nugc2 « Trichly —» Ba
Phoi ch€
)

Thanh tring  — Nude cham thanh pham

b. Nuot ndam moc

Trong khi nudi mde can huu ¥ cic yéu (6 k¥ thudi sau: nhi¢t do, do am, thodng khi. Nuoi

ndm mée nhim thu nhan duge s6 luong va chat lugng enzim proteaza cao. Chinh vi vay cic yéu

1§ trén’ déng vai trd ral quan trong. Thudng nuéi ndim méc & 28 + 32°C va do dm khong khi 85 +

90%. Qud trinh phat trién cla ndm moc ¢6 1hé chia lam ba giai doan:

1. Giai doan 1: san khi cdy gidng 6 + 8 gi¢s, nhiét do tang dan.

2. Giai doan 2: soi nim s& phdt trién manh, nhiét tao ra nhiéu va hé soi thudng két

thanh tang

3. Giai doan 3: sau 24 gi® bao ur clia nim mdc chuyén sang vang hoa cam,

Trong qua trinh nu6i ndm mac cén trang bi quat ly tam ¢6 luu lugng gié 6000 m'/tan

nguyeén li¢u giv vai ap luc 100 mmt,0.



¢. Lén men hode thiy plan

Trong qui trinh thuy phan xay ra hai qua trinh chinh. Qud trinh thay phan protein va

qua trinh thiy phan tinh bét, Qua trinh nay chiu anh huong cla ba yéu 10:

- Lugng nudc cho vao trong qud trinh thuy phan. Tinh lugng nude che qud trinh thiy

phan theo cong thiic sau;
W={(AxB-C
trong dé; W: lugng nudc cho vao;
A: khéi lugng nude moc khong nudc;
B: % khéi lugng nudce tron vao;
C: ham lugng nudc cua khéi ndm sgi.
C va A ¢6 thé tinh theo cong thiic:
C = (khéi lugng ndm mdéc) x (ham lugng nude cua khdi nam moc)

Kinh nghiém cua cdc xi nghiép sian xuit nudc chdm cho thdy lwong nude cho vao ot
nhat thudng 1a 30 + 40% so voi nguyén liéu, wong duong véi 60 + 70% so véi khéi luong nam.
Khi cho nude vao nén cho 5 + 109% NaCl va duy tri nhiét do thily phian 54 + 58°C trong 64 + 72
Zio.

Sau khi thuy phan xong, cdn ctr viao ham lugng nude trong dich thiy phéan d€ tinh luong

" mudi va nudc mudt cdn bd sung sao cho dat duge néng do quy dinh va s6 lugng nude chim cin
thiét. C6 thé tinh theo cong thiic sau:

W=AxK-(B-C)
trong dé: W: téng khdi luong nudc phai cho vio;
A: 18ng khoi lugng nguyén liéu khong nude can dung;
K: lugng nudc cham cdn lay; |
B: 6 lugng mudi an phai cho thém;
C: 16ng khéi luong nude clia dich thiy phan.
C v B ¢6 thé tim theo cong thic sau:

C = (Téng lugng nude cho vao) = (1dng luong nudc phii cho vao) x  (hiéu suat tiéu hao
khi thuy phén khi thay phan khi thity phéan)
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B = (T8ng luong nude cé trong dich thiy phan) x (% mudi cho vao dé diéu chinh
nudc mudi dén do Be cin thiét)
d.Trich ly

Dich trich ly 1an thit nhét thudng duoe nude chim dam, cé mau xau va chiém khodang 60
+ 80% luong nguyén liéu dem thiy phan. Dich trich ly 1an hai thu duge tir viée ngam ba trong
12 + 16h v6i nuéde mudi 15 + 18"Be. Cir nhu viy c6 thé tién hanh céc Ian trich 1y tiép theo néu
chua hét. Tuy yéu cdu chit lugng nudc cham ta c6 thé pha tron céce lan trich ly véi nhau.

e. Thanh trang sdn phdm

Thanh trling c6 thé tién hanh theo hai cich: dun truc ti€p hodc ding ndi hoi. Nhiét do
thanh tring nén 1a 60 + 70°C dé tranh 1am thay déi chat lugng nudc cham. Thoi gian thanh tring
khoang 1,5 + 2 gig.

f. Tink todn hiéu sudt thiy phdan

Tinh lugng nudc chim ldyra: X = N x 100
n%

trong do : X: lugng nude cham 14y ra tinh theo dung hrong;
N: kh6i luong NaCl tuyét déi da sir dung ;
N: ham lugng NaCl thuin khiét trong nudc cham.

Néu mudn tinh riéng khéi luong nudc cham 14y ra ¢6 thé do khéi luong rieng cla nude
chdm rdi nhéan lén la duge.
X« M%
= x
M

100

- Tinh hiéu suat thuy phan protein: Y

trong dé: Y: hiéu sudt thity phan protein;
M: khéi lugng tuyét doi clia protein trong nguyén ligu;
M%: ham lugng protein trong nudc cham (dung ludng).
- Hiéu suat sir dung protein
Hiéu sudt sir dung protein la ty sudt thanh phan protein cla nguyén liéu di vao trong
thanh phdm hay ty s6 giita ham luong dam toidn phén trong thanh pham nudc cham di qua loc va
ham lugng dam toan phan cta nguyén liéu ding trong san xuat nudc cham.

B (hoac C)

Hiéu suat sir dung protein = A



trong dé: A- ham lugng dam toan phan ¢6 trong 100kg nguyen lieu hén hop dimg dé nusi nam
S0,

B: Ham luong dam toan phan ciia nude cham che tr 100kg nguyén lieu dé nuoi

nam soi.

B hoac C ¢6 thé tim theo cong thirc:
B hodc C = Hs nuéce chdm ldy ra x Ham lugng dam (%) trong nuéc cham trich Iy
' 100 x khdi lugng rieng

Tir d6 tinh duge hiéu suit sir dung protein
- Tinh hi¢u sudt tao thanh axit amin-—
Hi€u suat tao thanh axit amin = —?Tx 100
trong dé : A: ham lugng axit amirr trong nuoc chim;
T: ham luong dam t0an phan trong nudc cham (%).
Thudng dat hién suat 40 +55%.
11.3.3. Tane Koji
Tén chungﬁ Starter.
Teén dia phuong (Nhat Ban): Tane Kajt .
Visinh vat : Aspergillus oryzae,

Sir dung: Lam gidng trong san xudt cde loai nuéc cham: Koikuchi shoyu, saichikomi
shoyu, shiro shoyu, tamari shoyu, usukuchi shoyu.

III. CONG NGHE SAN XUAT TUONG
Tyong 1a mét san phim 1én men tir cdc ngudn nguyén liéu giau ghuxit va giau dam. Pay
1a dang nuéc cham c6 truyén ciia Vier Nam.

Tuong ia mot loai thue phdm gén lidn véi van hoa dan toc ta tr xa xua cho dén nay va
mai mai vé sau. C5 nhimg dia phuong lam tuong néi tiéng nhu Bin Yen Nhan (Hung Yén), Cu
Da (Ha Dong) va Nam Pan (Nghe An).
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IIL1. Nguyén liéu san xuit tuong

1.1, Nguyén liéu giau gluxit

a. Gao nep

Gao nép duoc dung trong san xuit tuong phat khong bi mot, khong méc. Thanh phin

hda hoc clia gao nép nhur sau:

Bang 13. Thanh phin héa hye cia g40 nép

Nuée
Gluxit
Protein

Lipit

Protein clia gao nép chi yéu la glutelin (orizein) va glubulin. Ngodi ra cén ¢6 it lan —

* Cozin v prolamin. Gluxit cfia gao nép chi y&u 1a tinh bo, dubng, xenluloza, hemixenluloza.

“  Trong tinh bot chu yéu 1a amilopectin, cic chat khodng c6 photpho, kali, magié. Ngoii ra con

chita mét s6 vitamin nhu B,, B,, B¢, PP, E.

b. Guo té

Cling nhu gao nép, gao 18 duroe dimg trong sdn xudt tuong khong duge méc, khong mot.

Thanh phan trung binh clia gao 1 nhur sau:

Bdng 14. Thanh phan héa hoc ciia £ao té

Nudc
Gluxit
Protein
Lipit
Xo

Muéi khodng

13.84%
77,55%
71.35%
0,52%
0.18%

0,54%



c. Bét mi

Bdng 15. Thanh phan héa hoe ciia bot mi

Nude 11,61% .
Gluxit 73.80%
Protein 12,48%
Lipit 1,78%
Vitamin B, 0,48 mg/%)
PP 76

Ca 36

Protein cua b6t mi c6 4 loai: albumin, globulin, prolamin, glutelin. Trong d6 chil yéu la

glutelin va prolamin chi€m khoang 75% téng luong protit.
d. Bap

', Bdng 16. Thanh phin héa hoc cia bdp

Bép hat Bip manh

Nudc (%) 12 114
Gluxit (%) 72 78,9
Protein (%) 9 8.5
Lipit (%) 4.8 0.8
Xo (%) 1,5 0.4
Muéi khodng (%) 1.2 0.4

Protein cua bip géom 4 nhém: albumin, prolamin, globulin va glutelin. Phoi bédp chita
nhiéu lipit nhat.
H1.1.2. Mudi

Mudi ding trong san xudt twong thuong 1a NaCl, phai ¢6 d6 tinh khiét 92 + 97%, khi
pha vao nude khong c6 vi chat.
I11.1.3. Nude

Nude ding sén xuat twong ¢6 do ciing trung binh 8 + 17" (1 twong duong 10 mg CaO/

lit hay 7,19 mg MgO/ lit nude). Céc chit khodng va céc chat hitu co khéc khong duge qud 500 +
600 mg/l. Luong vi sinh vat khong duoge qud 20 + 100/cm’ nude,
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IIL.2. Vi sinh vat dung trong san xuat tuong

Trong phuong phdp cd truyén, nhan dan ta thudng dimg vi sinh vat ¢6 sdn trong tu
nhién. Thudng 14 cac loai ndm méc: Mucor mucedo, M. rouxii, Rhizopus nignicans, A. oryzae,
A. flavus, A. niger, P. notatum, P. prolatum, P. expansum, Monilia sitofila, Trichoderma

lignorum.

Chinh vi thé trong nguyén li¢u ndm mée thdy c6 nhiéu mau sic khic nhau. Cic nghien
cifu vé tuong cho thay ndm m6c ¢d ¥ nghla 16n nhét trong san xuat tuong la ndm A. oryzae.
Trong sin Xuat tuong cong nghiép tmg dung chil yéu nim méc A. oryzae thudn chang, khi phat

trién trong kh6i ndm mdc thay chi 6 mau vang. Diéu kién sinh trudng cia loai nim maoc nhy

sau:
Bdng I7. Diéu kién sinh truong cua A. oryzae
Do 4m 45 + 55%
pH méi truong 54+65
Do am khong khi 85 + 95%
Nhiét do 27 + 30°C
Thai gian 30 = 36h
Nim méc A. oryzae 6 cic loai enzim sau: amilaza, proteaza, cdc enzim oxy héa khir
nhu glucooxidaza.

I11.3. K¥ thuat san xudt tuong thu cong

Ban chat sinh héa ctia qud trinh san xu4t tuong 13 hai qud trinh thity phan: qua trinh thiy
phan protein vi thity phan tinh bot. Ngoai ra con ¢6 qud trinh tao thanh rugu, cdc este. Cdc chat
nay tao nén huong vi déc trung cla twong.

So d6 34. Quy trinh san xuat moc i mat
Gao —» Ngam — Hipchin — Lam ngudi va nuéi méc
U
{
U'ép mudi
\
Lén men phu

Bao géi — Méc mat
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Sor dé 35. Qua trinh san xuit tvong long

Pau ilﬁnh Bip, bip manh hoic gao
Vo Ngam
\ \
Rang chin gia Hzipfhin
Nghién Nudi méc < Nhan gidng Moc
\ \
Ngam nudc dau U mée
v l « Nuge
Chat
\
Dich bot dau, nude dau  — U ttiong

Péngdm — Tuong long

So do 36. Quy trinh san xuit tuong dac

Mugi dn Gao bip Dau nanh
l N !
Hoba tan Vo Sang phan loai
1 ! {
Loc Ngam nude voi Vo, dit sach
\ \ \J
Co dac Hép chin lan | Hong kho
. \: )
Muéi tinh Thém fuéc Rang
Hap chin 1an 2 Rang tich vo (—J—~> Rang chin gia
\’ i 1
Lam nguoi Tach vo Tach vo
b {
Nudi nédm soi Pau tich doi - Nghién
d \: A
U Tron nudc Bot dau
N {
e L&n men phu l Tron nude
1 y
Nhao frgn __ | Ngam nudc dau
Bao géi
l
Tuong dic
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Thuyét minh quy trinh cong nghé:
a. Xt IV nguyén licu:

Nguyén lieu trude khi cdy gidng ndm mdc phai qua hang loat cong doan xir Iy nhu: lam

sach, vo, dii sach, ngam phoi liéu va hap chin.
b. Nuéi nam mée

Muc dich qud trinh nay I3 tao diéu kién t6i vu cho sy hinh thanh enzim amilaza,
proteaza. Nguyeén liéu sau khi hap chin va lam toi, 1am nguodi dén 35 + 40'C, cdy gidng trung
gian vdi ty 1€ 0,5 + 1% so voi lugng nguyen liéu ban dau. Trai lugng nguyén liéu nay ra céc thiél
bi nuéi, chiéu day 1,5 + 2 cm va cho vao phong nuoi. Nhiét do phong nuoi duy tri 28 +32"C va
do6 am khong khi 85 + 93%.

¢. U ndm maoc (hav i moc)
Tuy loai tuong ma ¢6 cic phuong phap 0 khdc nhau:

* U méc mar: cong doan nay goi 13 1én men am. Sy chuyén hod protein trong giai doan
nay hau nhu khong ddng k&, chll y€u I qud trinh chuyén héa tinh bot thanh dudng. Céc yéu t6
anh hudng nhiéu dén giai doan nay la chat lugng nim méc, nhiét do 1, thoi gian 1, lugng nuGe

dem trén va pH caa nguyén li¢u 0.

Céch t1én hanh: Mdc duoc bép toi, trdén véi nude theo ty 1é:

- P3i voi gao 14 30%.

- Déi voi bap manh & 20%.

~ Nuéc duge ding dé ron ¢6 lugng NaCl la 2%. Sau 6 +8 gidy nhiét do khai 1 s€ dat 50 +

60“C.I Thoi gian U iy loai nguyéa liéu.

- D61 véi gao nép: 2 ngay.

- P6i v6i bip: 4 ngay.

* U mdc lam tuong dac: & day khong ding nuéc thudng nhu trong U méc mat. Nudc
duoc ding 13 nude ngam dau ¢é 5% mui. Ty 1& nude dau ding dé b nhur sau:

- Dai véi gao: 15%.

- Bap: 10%.
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Sau 2 ngady ( & nhiét do 50 + 55°C. Két thiic giai doan 0, cho mudi vio véi lrong 45%,
tron thém bot dau ngdm sau khi da gan 1ay nudce, Tron déu vi dé 1én men phu khodng 5 + 7 ngay
0 30 + 35"C cho ra ddnh nhuyén 1a ¢é tuong dic.

d. Rang ddu va ngdm niée deau

Pau dugc loai tap chit, cho vao nudc dai k¥ réi ngam 10 + 25 phat, vét ra dé rio. Pem
rang @ nhiét do 170 + 200"C trong 45 + 60 phiit. Sau khi rang-do am ciia hat dau 13 1,0 +1,5%.
Dau rang xong, dé nguoi, xay tach vo, nghién min d¢é thuan lgi cho su chuyén héa sau nay.

e. Ngd tiwong dé ngdu va bdo qudn

Cong thic phéi liéu nhu sau:

- Nam méc 0 hodc nguyén li¢u dudng héa: 10 phén

- Bot dau: 2.5 phdn

- Bot diau ngam: 0,5 phin

- Mudi tinh: 1 phin

Can tron that déu va dinh nhuyén, cho vao thing, chum, vai hoac thi€t bi 0 dé lam ngau.
Thoi gian 1am ngdu 1a 10 ngay thi san phdm c6 mbi thom 16 rét. Nhiét do nga tuong thich hop
nhdt 1 30 + 35"C.

Tuong ¢6 thé bao quan va sir dung trong vi nam néu ché bich 6t Mudn gitt lau, céac

dung cy phai dugc rira sach va bao quan trong diéu kién vé sinh.
L4, Ky thuat san xuvat tuong cong nghiép
Phuong phédp sdn xuat twong cong nghiép giéng nhu phuong phip san xuit tuong thi
cong, ciing trii qua bon giai doan, tuy nhién c6 mot s6 dac diém rieng sau:
- SUr dung cdc lodi ndm méc thudn chiing, trong d6 chi yéu 1 ching A. oryzae.
- Bam bao duge cde diéu kign nuoi ndm hoan toan dn dinh nén chét luong tuong 6n dinh.

- Diéu chinh dugc cdc diéu kién len men, thiry phan nén chit lugng tuong cao vi 6n dinh
hon.

I14.1. Cdc giai doan sdn xudt
. Gral doan san xudt ndm moc giong

Muc dich cua giai doan nay 1a tao duge luong gidng du cho san xudt véi lugng bao tir
dat duoc Ja cao nhit. Dong thdt gidng ndim moc phai thudn khiét vé ching loai. Giai doan lam
md&c giéng can phai tién hanh theo ba budc:
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- Nuéi cay giong trong 6ng thach nghiéng hay la giit giéng trong 6ng nghiém.
- Nudi cdy trong binh tam gidc (nhan gidng nho).

- Nuo6i cay trong sang, nia.

* Nuoi cdy trong 6ng thach nghiéng

Gidng duge cdy truyén sang céc dng thach vira dé bdo quin ging vira ding cho sin
Xudt. 6ng giong phdi tuyét d6i dam bao thudn khiét khong bi tap nhiém. Moi trudng nuodi cay
ndm moéc phai ddy du céc chat dinh dudng.

* Nub6i cdy ndm mdc gidng trong binh tam gidc

bay la budc nhan gidng trong san xudt, tir day s& nhan gicng tiép sang khay, mianh hoac

trén cdc dung cu phii hgp khéc.

Thudng sir dung binh tam gidc dung tich 0,3 < 0,5 lit hoac 1 lit ¢6 cd rong. Giai doan
nay ¢ thé diing gao € loai 161, khong mot. Tién hianh ndu com nhu binh thudmg, hat com phai
chin déu, khong bi nhio va déng thoi khong kho qud, do 4m khodng 45 + 45%. D& ra, dé nguoi,
bop roi timg hat r6i cho vao binh tam gidc thanh mét 16p day 1 cm, day nit bong va budc giay
- chong am. Thanh triing | at trong 30 + 45 phii.

Ciing c6 thé ding méi trudng ngd manh ron nude déu trong khay hoic xoong, dé
khoang 1 + 2 gity cho nudc ngdm déu. B6p that (oi réi cho vao binh tam gidc c6 do day 1 em va
dem khir tring & 1 at trong 60 phuit.

Sau khi chudn bj xong méi trudng trong binh tam gidc, tién hanh gieo cdy vi sinh vat,
~ Trudc tién, chuan bj cdc 6ng nghiém <6 chita 5 ml nude vo tring. Sau dé cho bao tir vao nudc,
ddng thoi cdy truyén sang binh tam gidc. Trung binh ctr 1 éng gidng ¢ thé cay sang 2 + 3 binh
tam gide 1 lit.  Lic déu cho giéng phan b déu vao moi trudng va nuoi chiing & nhiét do thich
hop khoang 5 + 6 ngay. Yéu cdu giai doan ndy phai dim béo diéu kién dé cic bao tir phét trién
manh, néu thdy binh bj nhiém phai loai bd ngay.

* Nhén gidng méc trén manh, sing (nhan gidng 16n}

Day la giai doan cu6i cung trong qud trinh nhan méc giong, Moi trudng ding dé nhan
giong la ngd manh, ciing ¢6 thé ding mét s6 méi truong khdc thay thé.

Ngo manh tron nude dé 3 + 4 gio cho ngam nudc t6i hap chin. Thai gian hap 6 thé t6i 3
= 4 gio. Néu ding gao thi thdi gian hap s&é nhanh hon. Nguyeén lidu sau khi hap phai chin déu,
khong qud bét hodc qua kho, do dm con lai khoing 435 = 509%.



Sau khi hép nguyén lieu xong phai lam ngudi nhanh dén 26 + 38°C dé tron mec gidng
vao voi ty 1¢ 0,5 + 1% hoic cao hon. Dé cho déu c6 thé ding mot lugng moi trudng di thanh
tring won trude voi méc gicng, sau dé tron déu véi khéi moi trudng. Hoic ¢6 thé diing nudc vo

trung cho vao binh tam gidc ddnh déu réi tron vio moi trudng. .

Sau khi trén déu rai ra khay, manh thanh 16p ¢6 chiéu day 0,3 m dé moi truong khong bj
kh¢. Khay, manh duoc dat vao noi ¢6 nheet do 30 + 32°C, do 4m 85 = 100%. Thai gian U khodng
6 + 8 gid. Sau 3 = 4 gi&s ddo tron 1ai [ 1dn d€ diéu hoa nhiét do va khong khi. Sau 6 + 8 gio tai
mong ra 16p day 1,5 « 2 cm. Sau 34 +36 g1¥ nuoi, nhiét do tror{g kh&i nuoi bat ddu giam cdn
phiiz diéu chinh nhiét do t6i 34 + 35°C dé duy tri sy hinh thianh bao tir ctia ndm méc.

'Thoi gian nudi trén khay, manh thudmg kéo dai 16i 60 gidy, néu thdy mée hinh thanh bio
tr cham ¢6 thé kéo dai thi gian t6i 70 + 72 gidr. Sau d6 c6 thé sir dung méc ngay trong san Xuat
hodc cé the say kho t6i do 4m 8% dé bao quan v ding dan hoic cung cap cho cic noi sin xuat.
Chi y khong duge sdy qud nhiét do 40°C. Sau khi sdy x;)ng cho méc giong vao tii ni Iong dé
chéng am, va chu y khong gay nhiém bao tir clia c4c loai khic.

Tiii m&e gidng can duge bao quan ndi khé rdo, tranh 4nh nang. Ciing ¢6 thé bio quan &
nhi¢t d6 4 + 5°C. Ta ¢6 thé bdo quan méc giong trong 1 + 2 thang.

So d6 37. Quy trinh sin xuit moc giong

Chuan b méi truomg thach nghiéng

Méc gisng — Ciy truyén Chuan bj Ng6 manh
{ moi trudng trong hép thanh tring
Nuoi cay 30 + 32°C/ 5 + 6 ngay binh tam gidc
\: 2 4
Nubc vo tring — hoa giong 6ng thach Nuéi cdy 30 — 32°CY Lam twoi
5 -6 ngay :
\: i 3

Tron déu bao tir —» Méc gidng trong binh tam gidc — Tron gidng 0,5+1%

Moc gidng cho san xudt «  Nusi méc 60h
-l
Say kho
1
Bao goi
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S¢ dé 38. Quy trinh san Xvit moc trung gian
Chuén bi nguyén liéu
Hap chin
S

Mdc gibng — Tron déu
\

Nusicdy —  Nga tuong ngay hoidc mudi méc

Lén men uét hoac am

a. Giai doan lam méc sdn xuat
* Chuéin bi nguyén liéu

Nguyeén liéu diing san xudt mdc tuong c6 the 1a,gao nép hoidn toan hoac diing ngoé thay
thé mot phan hoac hoan toan. Ngo khi ding can duge xay nho 0,3 + 0,5 mm va ctt 100 it tuong
can 30 + 35 kg nguyén liéu tinh bot.

* Hap chin

Dau tién, ngam nguyén liéu 8 + 12 gid, dé rdo nudc va dem hap thanh tring. Thudng
hép ¢ nhiét do 100°C hoic cao hon.

* Tron gidng

Sau khi hap, ddnh toi va lam ngudi, ha nhiét do tdi 38 + 40°C va tron méc gidng vao, c6

thé dung nudc s6i dé nguoi tron cho déu va nhanh hon.

* Nuéi moc

Nhiét do nuoéi méc 1a 30 +32°C, sau 16 +24 gi nuoi cdy thi ha nhiet do xudng 28
+30"C. Thoi gian nudi mc nhanh gdp 2 1an so véi phuong phdp tha cong,

* Nga tuong

Sau khi nudt cdy moc duge rol, dem thiy phan luon hay nga tuong véi nude dau. Lam

nhy vay sé tan dung dugc thdi di€m hoat dong manh nhét clia amilaza va proteaza.
* Nudi moc

Lay moéc ra bop toi timg hat roi cho vao thinh hoac chum, vai ron vé1 nudc mudi.

Luong mudi diing 13 3/4 téng lugng mudi trong 1 mé tuong.
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c. Giai doan lam nuée. dgu
Kiéu ngam nudc dau théng thudmg: thudng qua 2 khau rang dau va ngam dau.

- Rang dau: Sang dau nanh qua may sang dé loai tap chat (rom, ric, san) va phan Joai.
Sau dé qua mdy rira hinh trng ¢6 cdc 16 xung quanh truc khodng 10 phit. D¢ rdo nudce khoang 1
810, dem sdy 180 + 200°C trong 45 + 60 phiit roi xay.

- Ngam déu: Bot dau rang tron déu véi nude (1 kg bot + 0,5 1 nude), dun soi 45 = 60
phit, dé vao thing hoic chum, vai dé ngam. C6 the cho 10% nude dau da ngam & mé trude vao
va ngam trong 6 + 7 ngly. C6 thé it ngén thdi gian ngam bing cdch cho thém mée vio (15 +
20%) nudec dau dun thity phan g1t 55 + 58°C, ngam trong 14 + 15 gid.

Ta ¢6 the thuy phan ngay dau tuong bo qua giai doan ngam nude dau. Ta ¢6 (hé thuy
phan kiéu 0 moc viung Cy Da. Sau khi rang déu xong tron véi méc di nuoi duge 3 + 4 ngay, sau
d6 & mée nhu binh thudng. Hodc ¢6 thé ding bot dau rang tron vao hén hop nude, mée va chudn
bt dudng héal Giir 55 + 58°C trong 6 = 8 8i0, sau d6 dem ngad wong.

d. Giai dogn ngd twong

Sau khi chudn bi xong nuéc dau thi trén déu véi moc vi xay nho hodc nghién bing miy
roi cho vio thing hoac chum, vai d& chin trong 5 +10 ngay O nhiét do 30 = 35°C, néu nhiét do
thap thi phai kéo dai thaj gian. Toan bd quy trinh san xuit duoc trinh bay & so dé 39.

Sa do 39. Quy trinh san xudt tuong coéng nghicp

6ng giong A. oryzae
\

Cay truyén 6ng nghiém Gao nép Dau nanh
\)
Nhén giong trong binh Ngam nudc8 +12h Xu ly
tam gidc 5 + 6 ngay l :
J Hép chin Rira
Nhan gidng l6n (manh, i {
khay) 30 + 32°C/ 60 = 72n Bé nguoi Pé rio 1h
‘ \ \ {

Moc gidng san xuat —  Tron giong 0.5+ 1%)  Say 180 = 200"C/ 45+60 phuit

\J \S
Nudi méc Nghién thanh bot

\ \J

Thity phan ~ « Thiy phan nuéc dau
(1€n men nude hoac 4m)

Ngd twong — Bé chin 5 +10 ngay — Thanh pham
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H1.4.2. Gid tri dinh dudng cua tuong

chita gluxit. Do d6 trong qud trinh chuyén hod trong tuong, ham lugng céc chat dinh duéng ddng

chii ¥ nhat vdn la protein, cu thé 1a cac axit amin va gluxit (dudng glucoza. ..)/

miii vi d& chiu. Ngoai cdc thanh phédn co ban, tuong con cung cap cho co thé chat béo, sinh t5 va

mudi khodng. Thanh phin héa hoc trong tuong nhu bang 18.
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Bdng I8. Thanh phin héa hoc cia twong

Nhu da trinh bay trong san xuat trong, nguyén liéu chinh 1a diu nanh va céc loai hat

Ngodi ra, do qua trinh chuyén hod &y ma tao nén mét $6 axit hitu co cung cap cho twong

Ham lugng (g/7)
Thanh phian
Tuong gao Tuong ngod
Nudc 58 + 68 560 + 650
,,,,,,,,,,,,,,,, e oy e
Dam amin 14222 10+ 16
Dém amoniac | ‘_-_0,35 +0,45 0.36+048
* Chat béo 7.0+ 9.1 1204155
"""" Pudng 140+ 172 65 + 120
Tinh bot 15+ 24 45 + 80
Xeniuloza 05+ 1,5 08+20
__________________________ D0 axit (reai SiTes vsi7d
Tro 110 + 160 115 +160
NaCl 105 + 155 109 + 157
o o 1o
"""""" Fe,0, 00005+ 0,001 | 00005+ 0001
P,0; 0,001 + 0,002 0,002 + 0,005
B, 310 + 500 me% | 350 + 545 mg%

Thudmg ! lit cho 1100 + 1200 cal.



Bdng 19. Thanh phan mét s¢ loai tiong san xuat & mién Bac

Loai tuong Puang khir N formol AXit (axetic) NacCl
(glucoza) g/ gh 7)) (g1
Tuong nép 140 25 ° 6 156 |
........ Tumg - s Py — I
Tuong ngo + mi 100 2,3 5+6 156
Tugngba‘n e _ oo oy ST e
Tuong binte 100 25:35 | 5.6 156
| Tuong bin ngo 80 + 90 2,5+3,5 6+9 16 |

IIL5. Mt 56 san pham tuong c6 truyén
H1.5.1. Méc twong (Viét Nam )
Tén chung: Fermented soybean starier.
Ten dia phuong (Viet Nam): Méc tucmg.

Nguyén licu: Gao 100%, giéng nam A. oryzae (hoat lyc protease, amylaza cao, phét trién
tét trén nguyén lieu, khong sinh doc t6 Aflatoxin ).

So dé 40. Cong nghé sin xust mée giéng
Gao — Ngam nuéc 3 + 4 giyy
Hap chin 2 1dn hoac hap trong ndi ¢6 dp luc 1kG/em? /1 + 2 gioy
1
D¢ nguoi
{
Cidy giong
\J
Nuoi trong phong 28 - 32°C/ 5 +7 ngay — Méc giong
Vi sinh vat : Aspergitius oryzae,
Su dung: Trong san xuat wong, san xudt nude cham tir dau nanh.

{11.5.2. Tuong bdc (Viét Nam)
Tén chung: Soybean soy.
Tén dia phuong: Tuong Bée.
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Nguyén ligu:

Tuong Ban: Gao nép 33 kg, dau nénh 12 kg, muéi an 16 kg, nude du 100 it
Tuong Cy Pa: Gao nép 30 kg, dau nanh 9 kg, mudi an 13 kg, nude di 100 lit.

Yeéu cdu thanh phdm:

Dic tinh vat 1y vi cam quan: Tuong ¢6 mau vang dam, mii thom, vi chua ngot.

Pac tinh hod hoc: Pam 16ng s6 0,76%; dam amin 0,155%; dam amoni 0,04%; xo0 0,1%;
khoang 14,2%; NaCl 13,7%,; CaO 0,08%.

Gi4 trj dinh dudng: Protein 4,5%: lipit 0,8%; dudmg 14.8%; tinh bot 1,5%:; vitamin B,
450 don vi / 100 g san pham (Theo Lé Van Nhuong 1966).

Vi sinh vat Mucor mucedo, M. plumbeus, M. racemosits, M. rouxii, Rluzopus nigricans,
Syneephalusrum cinereuwm, S. racemosum, Aspergillus oryzae, A. flavus, A. niger, A. ca::dfd:w,
A. glaucus, A. sydowi, A. versicolor, Penicillium commune, P. cycloplum, P. expansum, P.
notatalum, P. puberulum, P. roquefoti, Alternaria tenuis, Cladosporitm herbarum, Fusartum

oxysporuni, Monilia sitophila, Torula convoluta, Tricoderma konigi, Tr. Lignorum. (Theo L&
Vin Nhuong 1991).

Thai han st dung: 6 thing.
San xuat: Gia dinh.
Su dung: Gia vi.

So dé 41. Cong nghé san xuat tuung bac

Gao nép — Ngam nude 8 =12h — D6 chin

l
D¢ nguoi (40°C) Pau nanh
: \ \
Méc gidng — Tron moc giong (ty 1& 2 + 3%) Ngam nude 10 phiit
{Tuyén chon hodc ty nhién) 1 '
Rai trérl nong (16p day 2 + 3 ¢cm) Rangfe‘mg
U méc 30 l 32°C4 + 5 ngay Xay fhr;a
Mudi 4n, nudc — Mugi moc Tron nude dun soi 45 + 60 phiit

Mudi dn, nudc  —>
Ngauomg < Ngam nuc dau (30 + 32°C/ 7 + 9 ngay)

Xay nho
_ 4
Dé chin 35 110 ngdy <« Rugu, musi

Tuong
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111.5.3. Tuong nam (Viét Nam)

So¢ dé 42. Cong nghé san xudt tuong nam

Gao nép Bau nanh
A \

Vo sach Loai bo tap chit, hat hong
\: XA

P& chin Rira sach
2 \

Dé nguoi Ngam nudc 1h
\ b

Rai ra nong, phtt I sen lén trén Vét dau dé rdo
\ \
Nudi méc 5 ngay Rang, nghién thanh bot

\ {

Muéi méc Ngam nudc dau

(1 phin mudi va 6 phan mée) (1 kg bot dau / 61 mudi dun soi dé nguoi)

{ !
Cho vao vai, sanh bit vai miéng D& noi mét 5 + 6 ngay
phoi ndng 10 ngay
v
Nudc mudi — \

Ngatwong —  DE ngoai san phoi ning tir 20 ngay trd lén
\:

Tuong nam

Tén chung: Soybean soy.
Tén dia phuong (Viét Nam): Tuong .
Nguyén lieu: Gao nép 20 kg, dau nanh 10 kg, muéi an 19 kg, nuée di 124 lit.

Yeéu cdu thanh phim: Tuong mau vang, mii thom, vi ngot chua man, thanh phin dinh
duGng nhur tuong Bin.
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I11.5.4. Tuong dac (Viét Nam)
Tén chung: Soybean soy.
Tén dia phuong (Viét Nam): Tuong dac .
Nguyén li¢u: Dau nanh 3 kg, bot gao nép 1 kg, mudi an 0,12 kg, nudc 6 Lit.

So do 43. Cong nghé san xudt tueng dac

* Cong nghé 1:
Pau nanh — Rira sach Gidng
\ 1

Niau chinmém — Tron bot gao nép, cdy gidng « Bot gao nép hoac bot mi

Nuéc mudi 20% -
(1,2 lit nuéc mudifl kg dau
+ 0,2 kg bot gao nép)

Nuoi moc & nhiét do
phong 4 - 5 ngay
d

Tron déu, cho vao chum, vai

*Cong nghé 2:

Nép hoic gao (them bot bap, bot my)
1

dé chin 20 ngly ngoai néng
{

Tuwong dac

Bau tuong hat

!

Vo dii sach Vo déi sach
\ 1
Ngam nudc bé rzio nuée

Hip chin Rang
\ 1
Lam ngudi Tach vo
3 1
Céy giong Nghién min
v \)
Nuo6i méc Tron nudc
\J ~L
U mdéc « Hap chin, dé nguoi
$ .
Lén men phu <« Mudi tinh
3
Tron déu
3

Bao géi — Twong dic -
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Yeéu cdu thanh pham: Tuong dac sét, vi ngot, min, hai chua.
Visinh vat: Aspergillus oryzae, Pediococcus sp.. Bucillus subtilis,
San xudt: Gia dinh.
Sir dung: Gia vi.
IV.MOT SO CONG NGHE LEN MEN CAC SAN PHAM TRUYEN THONG CHAU A
IV.1. MISO va céc sdn pham tuong tu
IV.1.1.Hishihe Miso
Tén chung: Miso ngot.
Tén dia phuong (Nhat): Hishiho Miso.

Thanh phin nguyen licu: Dau nanh 40 phan, bot mi 60 phén, mudi 17 phdn, dudng, tau
vi yéu clia Nhat, dich dextroza, gimg, cic gia vi thyc vat va giéng vi sinh vat.

So dé 44. Cong nghé san xuit Hishiho Miso

Bau nanh
o
Lam sach Bat mi
2 1
Tach vo Lam am
l \:

Hap Giong VSV Hap trong 1h
\ )

Tron va nuoi vi sinh vat & 30 - 35°C/ 3 + 4 ngay
l
Mudi an, dudng, gia vi — Lén men 25 + 30°C/ 3 + 6 thang

i

Phéi trén
{

Lam chin
{

San phiam Hishoho Miso

Pac tinh 1y hoc: mau hong vang, ¢é vi ngot hoi man véi vi thit dic (rumg.

Pac tinh héa hoc: pH = 5,0 +5,6; d6 4m 46,4%, tro 8%.
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Gid trj dinh dudng: nang lugng 193 cal; protein 6,5%; chat béo 2,7%; duong 33.7%: xo
37%; Ca 170 mg, Fe 1.9 mg; Na 3000 mg; K 280 mg:; B, 0,11 mg; B, 2,6 mg: niaxin 2,6 mg

trong 100 g sdn pham.

Visinh vat: A. aryzae, P. halophitus, 8. rouxii, S.'répmfoccus sp.

IV 1.2 Konme Ama Miso

Tén chung: Miso gao ngot.

Tén dia ptho'ng {Nhat): Kome Ama Miso.

Nguyén li¢u: gao 22 phan, dau nanh 10 phan, mudi 2,6 phan.

Pic tinh 1y hoc: dang-ban rdn, mau vang sing dén vang d0, vi ngot, hoi man va cd vi

thit.

Dac tinh héa hoc: pH = 5,2; do am 42,6%; tro 6,8%.

Gidng vi sinh vat: A. oryzae, Streptococcus sp., Pediococcus sp., S. rouxii.

* Thai gian sit dung va bio quan: 1 thing & 20°C.

San xuat theo quy mod cong nghiép.

So do 45. Cong nghé san xuat Kome Ama Miso

Piu nanh
d
Ngam
\’
Téch vo
J
Nau chin
Muséi, nude

IV.1.3.Kome Kara Miso

Gac — Lam sach

3
Hap chin
1

Phéi tron véi moe gidng

Nuoi rong 2 + 3 ngay
4

- Phéi tron
- 1

Thiy phan & 30 + 35°C
{

San phf;m Kome Ama Miso

Tén chung: Miso gao man.

Tén dia phuong (Nhat): Kome kara miso.
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Nguyén lieu: Gao 6 +10 phdn; dau nanh 10 phin; mudi 4,3 phdn; gidng vi sinh vat
Aspergilius oryzae.

S do 46. Cong nghé san xuat Kome kara miso

Gao —  Ngam trong nudc va lam sach

Hap chin
\
Piu nanh ‘Phoitron <« giong Aspergillus oryzae
\ \
Lam sach Nuoi 2 + 3 ngay
\ \
Hip chin — Ph6i tron « Mudi, nude
s

Lén men 2 thing tao thanh mau vang
Lén men 3 + 5 thing tao mau vang hong
\

San phim Kome kara miso
Pic tinh vat 1§: dang ban rén, vang sing man va c6 mii thit rit rd.

Pic tinh héa hoc: pH = 5,0 + 5,1; d0 4m 45,6%; tro 14,4%.

Gi4 tri dinh dudng: nang lugng 180 cal, protein 12,8%; chit béo 5,8%; hydratcachon
19.3%; chat xo 2,3%; Ca 115 mg; P 185 mg; Fe 4,2 mg; Na 5000 mg; vitamin B, 0,03 mg; B,

0,1 mg; niaxin 1,5 mg trong 100g.

Vi sinh vat: A. oryzae, S. rouxii, P. halophilus, Streptococcus faecalis, T. versatilis, T.
echellsii, Bacillus sp.

Thoi gian bio quan va sir dung: chifa trong tii plastic trong 4 thang & 20"C vdi etylic 2%.

San xudt theo quy mo cong nghiép, téng san lugng la 447 000 tan/nam va quy md gia
dinh 149000 tan/nam.
IV.1.4.Mame miso

Teén chung: Miso dau nanh.

Ten dia phuong (Nhat): Mame miso.

Nguyén liéu: dau nanh 100 phén; mudi 22 phin; bot va giéng vi sinh vat.

281



So dé 47. Cong nghé san xuit Mame miso
Dau nanh — Ngam va tich vo
Hap & 110°C trong 60 + 120 phut
' 2

Nudi méc
J
Phéi tron  «- Mudi

\
Lén men 4 + 6 thiang

San phiam

Dac tinh vat 1y: dang ban ran, mau vang do, man va cé mﬁi'thil rd.

Dic tinh héa hoc: pH = 4,35 + 5,3; do 4m 44 ,9%; 1ro 12,9%.

Gi tri dinh duéng: nang lugng 207 cal; protein 17,2%; chat béo 10,5%; chat xo 3,2%;
Ca 150 mg; P 25 mg; Fe 6,8 mg; Na 4,3 mg; B, 0,04 mg; B, 0,12 mg; niaxin 1,2 mg trong 100 g

Vi sinh vat: A. oryzae, A. Sojae, Streptococcus faecalis, T. versatilis, Bacillus sp.

Thoi gian sir dung va bao quan: 6 thing trong tdi plastic & 20°C, dugc st dung nhu mot
loai gia vi

San xudt quy mo cong nghiep v6i sin lugng 54 000 ta'nhjném
IV.1.5.Miso

Tén chung: dau nanh dang paste.
Ten dia phuong (Philippin): Miso.
Nguyén liéu: gao va dau nanh 80%; lia mach 20%; muoi.

Pac tinh vat 1y: dang ban rén hay dang paste, c6 mau vang sdng hay nau den, vi min va
¢6 mui rdt dac trumg. '

Dic tinh héa hoc: do 4m 66,1%; chlt xo 2,9%; tro 2,2%.

Gid tri dinh duGng: ning luong 136 cal; protein 13,0%; chdt béo 3,5%; hydratcacbon
15,2%; Ca 107 mg; P 112 mg; Fe 2,8 mg; Na 761 mg; K 334 mg; vitamin A 10 TU; thimin 0,09
mg; riboflavin 0,06 mg; niaxin 0.4 mg; axit ascorbic vét trong 100 g.

Vi sinh vat: A, oryzae
Bao quan va sir dung trong vai thing nhu mot loai gia vi.

S4n xuét thQ cong va bén cong nghiép.
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So dd 48. Cong nghé san xust Miso

Bau nanh
2
Xirly
1
Gao Tach vo
3 \
Lam sach - Ngam
{ 2
Hép ¢ 4p sudt cao/lh LET rao nudc
Lam nguéi dén 35'C Hép & dp suét cao/lh
A.oryzae - 3 J

Nu6i §27-28°C/S0h  Lam ngudi (do 4m con lai 57.2%)
Tl ! ,
Phéi tron ’
1
Nuoi & 28°C/ 7 nghy
{

Nuoi & 35°C/ 2 thang
\:

D¢ & phong trang 2 tudn — Miso
IV.1.6. Mugi miso
Tén chung: Miso Iia mach.
Tén dia phuong (Nhat): Mugi Miso.
Nguyén li¢u: lia mach 50 phén; dau nanh 50 phdn; mu6i 23 phén; gifing'i"ane Koji.
So do 49. Cong nghé san xuat Mugi Miso

Lia mach (lam sach vé) — Ngam

3
Hap
Dau nanh 2
4 Tron véi Tane Koji
Ngam 2
\: Nuoi trong 2 + 3 ngay
Hap 3
Muéi } —  Phéi rdn
Nudc l
Lén men 3 + 5 thdng
\J
Mugi miso
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Pac tinh vat 1y: dang ban rin, vi man va ¢6 mui thit rd.
Pic tinh héa hoc: pH = 4,78; do 4m 44%

Gi4 tri dinh dudng: Nang lugng 192 cal; protein 9,7%; chit béo 4,3%; chat xo 1,7%; tro
12,0%; Ca $ mg; P 120 mg; Fe 3,0 mg; Na 4,2 mg; vitamin B, 0,04 mg; B, 31 mg; miaxin 1,5 mg
trong 100 g.

Vi sinh vat A. oryzae, S. rouxii, P. halophillus sp., Streptococcus faecalis, T. versatilis,

T. echellsii, Bacillus sp.
Thoi gian sir dung va bao quan: khodng 4 thdng & 20°C trong tii plastic ¢6 20% etylic.

Hang nam san xudt 94 000 tdn. Trong d6 64 000 tdn-sin xuat quy mo cong nghiép va
20000 t4n san xuat thi cong.

IV.1.7.Tao Chiew
Tén chung: dau nanh dang paste.
Tén dia phuong (Thdi Lan): Tao chiew.
~ Nguyén liéu: dau nanh, mudi, gao, giong vi sinh vat Aspergillus oryzae.

Cong nghé san xudt: nghién va ngam dau nanh trong nuéc, nau chin hogc hép chin, cho

Aspergillus oryzae nuoi 6 27 + 28°C trogn théi gian 50h. Sau dé, 1én men trong 2 tudn.
Piac tinh vat 1y: dang ban rin, mau vang hoic mau do nau, vi min va muj dé chiu.

_ Pic tinh héa hoc: tong axit 1,4%; do am 49,5%; dau thd 3,5%; mudi 4,5%; nifoanin
0,3%; tro 1,6%.

Gi4 tri dinh dudng: protein 13,2%:; dudng 17,8%; tinh bot va dextrin 4,8%; chdt béo
2,2%; chat xo 17,7%.

Vi sinh vau: Trichosporon sp., Candida, Endonycopsis sp., Pichia sp., Khochotorila sp.,

A. oryzae, §. rouxit, T. versatilis .
Thoi gian bio quan va sir dung: trong nhiéu nam.
San xudt thi cong.

IV.2. Natto va nhitng san pham tuong tu

IV.2.1. Hama natto

Tén chung: Natto diu nanh.
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Tén dia phuong (Nhit): Hama natto.

~ Nguyeén li¢u: dau nanh 85%; bot mi 8 + 9%:; gimg 1 + 2%; hat tiéu Nhat 0,5%; muéi 4 +

So do 50. Cong nghé san xuat Hama natto
Dau nanh — Ngam — Hip

— Phoi tron véi Koji — Phai ning
(Gao mi — Nghién

Musi — Lam chin
d

Phai nang

Gimg, giavi — Phéi trén
1

Natto
Bic tinh vat 1y: thé rdn, mau den vi c6 vi rat man.

Dic tinh hod hoc: pH = 4,7, do axit 0,2 - 0,3%: do dm 34%.

Gia tri dinh dudng: nang lugng 268 cal; protein 25 - 29%; chit béo 12 - 14%;
hydratcacbon 13%; Ca 140 mg; riboflavin 0,25 mg; niaxin 0,1 mg trong 100 g,

Visinh vat: A. oryzae, A. sojue, P. halophillus, S. rouxii.
Thoi gian bao quan va sirdung: 6 - 12 thang & 20°C.
San xudt cong nghiép 90%.
1V .2.2.Itoniki natto
" Ten chung: dau nanh lén men vdi Bacillus natto. .
Tén dia phuong (Nhat): Troniki natto.
Nguyen li¢u: dau nanh, giong vi sinh vat Bacillus natto.
Pic tinh vat 1y: dang rdn, mau nau nhat, ¢é mui thit.
bac tinh hod hoc: pH = 6,5; nude 59,5%; dau 1,0%; tro 1,9%.

Gia tri dinh dudng: nang lugng 190 cal; protein 16,5%; hydratcacbon 9,8%: chal xo
2,3%; Ca 90 mg; thianin 0,07 mg; riboflavin 0,56 mg; niaxin 1,1 mg trong 100 g.

Visinh vat: B. subiilis (B. naito)
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Thei gian bio quan va st dung: phu thudc nhiét 46, thi du & 10°C la 7 ngay, 6 20°C 1a 2
ngay va 30°C 1a 2 ngay.
San xuat c()r;g nghiép vai s6 lugng 170 000 tan/ngay.
So dé 51. Cong nghé san xuat Itoniki natto
Paunanh -» Rira — Ngam

Hap 40 + 60 phuit & 115 + 121°C

Bacillus natto - Phéi tron
$
Cho vao bao bi nhd
d
Lén men 12 + 14h & 40 = 50°C
J
Lam chin
4
Natto

IV.2.3. Thua Nac
Tén chung: Natto ddu nanh dang paste.
Tén dia phuong (Thdi Lan): Thua Nao.
Nguyén liéu: dau nanh 100%.
Sov dé 52. Cong nghé san xuat Thua Nao
~ Bau nanh — Lam sach — Nau trong 3 - 4h — Lam rdo

Nubéi trén nong, nia cé day 14 chudi
& nhiét d6 phong 3 + 4 ngay
1
Giif them 2 ngay
\
Naiu chin < Nghién thanh dang paste —> Phan cét
1

Thua Nao dang paste Phan cat
\J
Phai ning
\
Thua Nao chips
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Dac tinh vat Iy: dang bdn rin, miu nau, ¢é misi amoniac.
Bac tinh héa hoc: pH = 8,4 + 8.6, do 4m 61,6 + 62,8%:; NH; 1,05%; tro 2,5%.
Gid tri dinh dudng:
+ Thua Nao: protein 16,0%: chat béo 7.0 - 14,8%: h)./dratcacbon 11,5%.
+ Thua Nao chips: protein 76,8%: hydratcacbon 19,4%; chat béo 14,8%; chit xo 12,9%.
Vi sinh vat: 8. subtilis
Thoi gian bao quén va stt dung: Thua nao 2 ngay; Thua nao chips trong nhiéu nam.
IV.3. Cac san phim dau nanh Ién men dang paste va cic san pham tuong tu khac
1V .3.1.Doenjang
Ten chung: san phim dau nanh lén men dang paste (meju).
Ten dia phuong (Triéu Tién): Doenjang.
Nguyén ligu: dau nanh 17%:; musi 17%:; nudc 66% (mejpu).

So dé 53. Cong nghé san xust Doenjang

Béu nanh o
Meju - Lénmen &5 - 30°C trong 1 + 3 thing
Mugi \
Nuée Pau nanh dang paste « Loc — Dich loc
\:
Béo quin & cic khap Tau vi yéu

Tinh chét vat y: dang rdn, mau nau, ¢6 vi man.

Tinh chat hoa hoc: do 4m 10%; chat béo 6,4%: hydratcacbhon 4,5%.

Visinh vat: A. oryzae, B. subtilis, B. pumillus, Sarcina maxima, S. rouxii.

Thai gian bdo quan va sir dung: mét vai nam.

San xudt 268 757 tdn/nam trong d6 20% san xuat bing phuong phép cong nghiép.
IV.3.2.Kochujang

Teén chung: sén pham dau nanh [én men (meju) dang paste.

Tén dia phuong (Triéu Tién): Kochujang.

Nguyen liéu: gao hay dai mach 37%, meju 8%; 6t bot 12%, mudi 10%, nudc 33%.
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So db 54. Cong nghé san xuat Kochujang

Gao hay dai mach — Hip & 120°C/th

Meju — Nghién — Tron — Lén men ¢ 25 + 30°C/1 =3 thing
Bot 6t, mudi, nudc !
Kochujang

Bic tinh vat ly: dang dic, ngot va rat cay.
Dic tinh héa hoc: pH = 5,0 + 5,8: nude 47.7%.

Gid tri dinh dudng: nang luong 171 cal; protein 8,9 g; hydratcacbon 25,9 g; Ca 126 mg;
thiamin 0,35 mg; riboflavin 6,35 mg; niaxin 1,5 mg; axit ascorbic 10 mg; caroten 3{0 mg trong
100 g.

Visinh vat: A. oryzae, S. rouxii, Torulopsis veryatilis.

Thé gian bao quan va sir dung: 6 +12 thang phy thudc nhiét do bao quan.

San xuat céné, nghiép 25%, san xudt thi cong 75%. Téng san luong 133 499 1an/nam.
IV.3.3.Tqao si

Tén chung: dau ninh Ién men .

Tén dia phuong (Singapor): Tao si.

Nguyen liéu va cong nghe san xuat: dau nanh duoc ngam, lam sach vo va ndu chin. Sau
dé 1am nguoi va 1am kho, cho them bot mi. Cay A. oryzae, nuoi 2 +3 ngay & nhiét d6 phong. Sau

dé6 cho vao cdc khap bing sanh, 1én men trong 2 thang,
Bac tinh vat 1y: dang dic trong dung dich, mau nay, vi man véi mai dic trung.
Dac tinh héa hoe: protein, axit amin, muéi.
Visinh vat A. oryzae,
Sdn xudt hoan toan thii cong.
IV.3.4. Tauco cair
Tén chung: dau nanh lén men .
Ten dia phuong (Indonesia): Tauco cair.

Nguyén li¢u: dau nanh 50%; musi 20%; dudng 20 - 30%; bot gao 1%.



Dac tinh vat 1y: mau nau dén nau den, man, ngot.
Bac tinh hod hoc: pH = 5,4; do axit 1,03%; nudc 33%; 1ro 12%; chit x0 2,9%.

Gid tri dinh dudng: nang luong 157 cal; protein 11,3%; chat béo 5,4%:; hydratcachon
15,7% trong 100 g.

Visinh vat: Rhizopus oryzae, R. oligosporus, A. oryzue.
Thoi gian sir dung va bio quan: vai thing
San xudt bdn thi cong.

So dé 55. Cong nghé san xuit Tauco cair

Paunanh — Rua -> Niuchin | + 2h —» Tdira va lim ngudl

Bot gao — Tron
1

Lén men tv nhién hay v&i Ragi & nhiét do phéng 2 + 5 ngay
Say hodc phoi ning
| .

TrOn véi muéi v cho vao binh chia
l
U 14 +30 ngay
v

Thém dudng thot nét
3

"Nau hoac luoe
3

Tauce cair —» Déng chai hoic i plastic
1V 3.5, Tauco padat

So do 56. Cong nghé san xuit Tauco padat

Paunanh — Lamsach — Niu chin 1,5 - 2h — Téch vo

{

Rira sach
{

Lam rdo
\

Bot mi — Phéitron
!

Lén men W nhién hay bang giong vi sinh vat & nhiét do phong 5 ngay
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Phoi nng
J
Loai nhimg nam sgi bi nhiém
4

Lén men 60 ngay trong diéu Kién dnh sing

Thém dudng co va dun soi
e
Pé qua I dém
1
Phoi nang 2 ngay
2

Bao g6i trong 1a chudi hay tii plastic
Tauco padat
Tén chung: dau nanh lén men .
Tén dia phuong (Indonesia): Tauco padat.
Nguyéen lieu: dau nanh 50%; khoai mi bot 1 - 5%; mudi 15 - 20%; dudmg thét not
25 - 30%.
Pac tinh 1y hoc: dang bdn rdn, mau nau den, vi man.
Vi sinh vat: Rhizopus sp.
Kha nang bao quan: | nam.
San xuat bdn cong nghiép.
IV.3.6. Tausi
Tén chung: dau nanh 1én men man.
Tén dia phuong (Philippin): Taost, Taoshih, Tao Tjo, Tausi.
Nguyén liéu: dau nanh 66,7%; bot dau nanh 3%; dung dich muoi 17%; mot it gimg.
Dic tinh vat ly: dang dac, mau den, vi mén.
Pac tinh héa hoc: do am 51,5%; chit xo 2,7%; tro 18,9%.

Gia trj dinh dudng: ning luong 142 cal; protein 13,8%; chat béo 6,9%; hydratcacbon
8.9%: Ca 176 mg; P 180 mg; Fe 8,8 mg; Na 5,683 mg; K 84 mg; viatamin A 35IU; thiamin 0,02
mg; riboflavin 0,23 mg; niaxin 1.4 mg trong 100 g.

Y1 sinh vat: A. oryzae.



Thai gian sir dung va bao quan: vai thing.
San xudt bén céng nghiép.
So d6 57. Cong nghé san xuit Tausi
Daunanh - Ria — Ngam qua dém — N&uchin 4 = 5h
Phoi tr@{ v3i bot mi
Nuo6i véi A. oryzae® 28 + 31°C/ 20h
Ngam trong nuéj:' mudi v gimg
U 6 <12 thing
o
Téch phén ran ra khoi dich 1éng
Phoi iz‘ing
Tausi
IV.4. NuGe cham va cae san pham tuong tu tir dau nanh
IV A4l Ce lew

So 4o 58. Cong nghé san xuat Ce Tew

Diunanh - Rira - Ngam qua dém — Niu hodc hap chin — Dé réo

Dau nanh chin &
Bot gao — Trén theo ty 1€ 2:1:1
Bot bip J
Nuéi vi vi sinh vat & 25 + 31“C/ 3+ 7 ngay
Phoi ning
\

Mudi 20 + 22% — Cho vio khap sanh

U dudi ning 60 ngay

J 4

Dé ngoai ndng them 15 +20 ngdy Dich
1 {

Loc

¢
Ce Iew déng chai
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Tén chung: nudc cham tlir ddu nanh.
Tén dia phuong (Thdi Lan): Ce Iew.

Nguyen lieu: dau nanh, bot bip, bét gao, mudi, nude, enzim proteaza kiém tinh va trung

tinh. Dac tinh vat 1¥: dang dung dich mau nau, mai vi dé chiu, vi man.
Pac tinh héa hoc: pH = 4,65 + 4,8, do axit 1,23 +1,36%; mudi 22,5 + 26,5%: nito 1,5%.‘
Gi4 tri dinh dudng: protein 5,5%; chit béo 0,4%; axit gbutanic 11,0 - 12,5%; duomg khu
5.99% trong 100 g.

Vi sinh vat: P. halophilius, Staphylococcus sp., Bacillus sp., A. oryzae, A‘ﬂa#us. chiing

Cohamuaris.
Thdi gian bio quan va sir dyng: nhiéu nam .
San xuat ban cong nghiép.
IV 4.2 Kecap asin
So dé 59. Cong nghé san xuat Kecap Asin

Piau ndnh — Lam sach varira — Niu khoéllg 4h
Lam rdo trén khay
1
Tron véi bot mi
\
Nuéi nim méc & nhiét d¢ phong 3 + 4 ngay
)

Phui ning 3 + 4 ngay
{
Ngam trong nude mudi va phoi nang 30 ngay

Chothémgiavi « Lec — Bd

3 J«
Pun s6i Cho thém lugng nudc mudi tuong
\ v
Loc Loc - B
\ \
Kecap asin loai 1 Cho gia vi
\)
Pun soi
\

Loc — Kecap asin leai 2
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Tén chung: nudc chidm tir dau nanh.
Tén dia phuong (Indonesia): Kecap asin.
Nguyén li¢u: ddu nanh 23,5%; bot mi 55%; dung dich mudi 20 - 66%; gia vi.
bac tinh vat 1y: dung dich mau nau, vi man véi mui thom dé chiju.
Kha ning bdo quan: 1 nam.
San xudt thi cong va cong nghiép.
IV 4.3. Kecap manis
Tén chung: nude chdm ngot.
Tén dia phuong (Indonesia): Kecap Manis.

Nguyén li¢u: dau nanh 12,5 + 25%; nudc mudi ndng do 25 + 30%; dudng thé 37 + 50%
(dung dich 55 + 60% dudng); bot gao hay bot mi, gia vi t6i, gimg.

So do 60. Cong nghé san xuit Kecap manis

* Cong nghé 1.
Pau nanh — Lam sach varira — Nau khodng 2h
Lam rdo

\
Nuéi méc 4 + 5 ngay
2

Phoi néngf + 5 ngly
Ngam trong nude mudi va phoi néng 10 +20 ngay
Cho nuéc dudng va gia vi « Loc —» Ba
Pun soi

1

Loc —» Kecap manis
* Cong nghé 2
Paunanh — Liam sach varira — Niu khoang 2h
Lam rdo
\

Trén v6i bot gao hodc bot mi
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Cong nghe 2 (ti€p theo) {
Nuoi véi giong vi sinh vat 4 + 5 ngay

Phoi néng 3 + S ngay
\
Ngam trong nuéc mudi 14 + 30 ngay

Pun soi
d

Bi « Loc — Cho nude dudng va gia vi — Kecap manis

Pac tinh vat ly: dung dich mau nau, vi ngot va man nhe, mili thom dé chiu.
Pac tinh héa hoc: pH = 5,0; nits 0,5%; nito amin 0,14%; tro 1,5 + 2,0%; nudc 47,9%.

Gid tri dinh dudng: nang luong 162 cal; protein 3,5%; chat béo 2,9%; hydratcacbon
30,7%; Ca 475 mg; P 104 mg; Fe 3,0 mg trong 100 g.

Vi sinh vat: R. oligosporus, R. oryzae, A. oryzae.

Bdo quan va st dung trong 1 nam.

San xuat theo quy md cong nghiép va gia dinh.

 IV.4.4. Kicap Kacang Soya

So do 61. Cong nghe san xuit Kicap

Dau nanh — Ria —» Ngim qua dém —» Pun s6i 100'C

4
Phoi tron véi bt mi
:
Lén men & 27+ 30°C/3 + 4 ngay
2

Cho vao khap sanh véi nudc mudi
Lén men 623 + 33°C/ 2 + 24 thang
Huit chiét di;j bang ong hit
Maiu caramel va dudmg — Cho vao dung cu chira
Thanh triung 80"C / 30 phiit
Lam 6n dith;rong 2 twan

\E
Déng chai — Kicap



Tén chung: nude cham tir ddu nanh.

Tén dja phuong (Malaysia): Kicap Kacang soya, Tauvu.

Nguyen liéu: dau nanh, bot mi, mudi, dudng, mau caramel, chit bao quan (axit benzoic),
va mat ri.

Bic tinh vat 1¥: dang dung dich méau nau dén mau den, ¢ miti thom dac trung.

Dac tinh hod hoc: pH = 4,0 + 4,6, do axit (1inh theo axit lactic) 0,24 + 4,70%: axit
benzoic 1000 ppm; Na 11,9 + 24,8%.

Gia tri dinh duéng: protein 0,27 + 0,28%; chat béo 0,02 + 0,095%.

Vi sinh vat: lén men rdn véi A. oryzae, Lén men dich ¢6 mudi véi P. halophillus, P.
soyae, Bacillus sp., B. Licheniformis, Pichia sp., Cadida sp.

Thoi gian sir dung va bao quan phu thuge thao téc va phuong phdp thanh triing.

San xuat quy mo nho dén 70%.

- 1IV.4.5. Koikuchi Shoyu

So dé 62. Cong nghé san xuat Koikuchi shoyu

Gao mi
O
Dau nanh Tach vo
\ 4
Ngam  Gidng A. oryzae Rang
1
Hidp — Phéi tron va lén men Nghién
\) \S
Nghién nhio
¢
Lén men & 30 + 35°C /42 +~ 72h
{
U chin
1
Dau Shoyu «  Locép — BaShoyu
Dich
\
Thanh tring
Lam trong
\

Koikuchi shoyu
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Tén chung: nudc cham tir dau.

Ten dia phuong (Nhat): Koikuchi shoyu.

Nguyén li¢u: banh dau tach ddu 3300 kg; gao mi 3375 kg: nudc mudi ndéng do 22,5%
1200 lit; gidéng vi sinh vat. ’

Pic tinh vat 1y: dang léng, mau do vang, vi man v&i mui thit 10 rang.

Pric tinh hod hoc: pH = 4,6 +5.,6; do dm 69,5%; tro 15,9%.

Gid tri dinh dudng: nang lwong 58 cal; protein 7,5%; dudng 7,1%; Ca 2] mg; P 140 mg;
Fe 1,7 mg; Na 5,9 mg; vitamin B, 0,05 mg; B, 0,19 mg; niaxin 1,1 mg trong 100 g.

Thoi gian st&r dung va bao quan: 1 + 3 nam.
San xuit cong nghe véi s6 lugng 920 000 tan /nam.
IV.4.6. Saichikomi Shoyu

So dé 63. Cong nghé sian xuat Saichikomi Shoyu

Pau nanh by
\
Tich vo Gao mi
J, 3
Ngim nude Giong VSV Ngam
\ \ {
Hip — Phéitronvalénmen <« Nghién
410+ 30°C/ 6 + 12 thing
!
U chin
\
Dédu Shoyu « Locép — Ba
Dich
\J
Thanh tring
\
Lam troeng
\J

Saichikomi shoyu

Tén chung: Shoyu lén men .

Tén dia phuong (Nhat): Saichikomi Shoyu.
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Nguyén li¢u: dau da tach béo 3300 kg; gao mi 337 kg; Shoyu nguyén liéu 13100 lit;

giong vi sinh vat.
bic tinh vat ly: dang long, mau vang, man, ¢cé mii thit ré.
Dic tinh héa hoc: pH = 4,5 = 4,8; tro 14,0%; do 4m 62,5%.

Gid tri dinh dudng: nang lugng 94 cal; protein 0,4%; dudng 14,1%; Ca 35 mg: P 200 mg;
Fe 4,1 mg; Na 4,9 mg; B, 0,05 mg; B, 0,21 mg; niaxin 1,8 mg trong 100 g.

Vi sinh vat A. oryzae, S. rouxii, T. versatifis, T. echilsii, P. halophillus, S.

halomembransis, Str. Faecalos, Bacillus sp.

Thoi gian sir dung va bao quan 1 + 3 nam.

San xuat theo quy mé cong nghiép vai s& lugng 3300 kg/nam.
IV 47 Soya sauce

Tén chung: Nuéc cham lén men tir dau.

Tén dia phuong (Singapor): Soya sauce.

Nguyén liéu: dau nanh, bot mi, ﬁudc mudi.

Cong ngh¢ san xuat: dau nanh tich vd, ngam trong nudc 20°C/ 10 + 12h. Sau d6 tién
hanh hdp khoang Lh. Lam ngugi, r6i tron véi bot mi va nudi cdy A. oryzue. Lén men trong
phong khoang 4 ngay. Sau d6 cho sang cac khap bang sanh vdi nudc musi (néng d6 19%) trong
khoang 6 thdng. Sau d6 chiét rit 14y dijch.

bac tinh vat 1y: dang dung dich mau vang, vi mén vdi mui rat dac tnmg.
Dic tinh hod hoc: pH = 4,5 + 5,5; muéi 18 + 25%; chit ran téng cong 10%.
Visinh vat: A. oryzae, Saccharomyces sp., Lactobacillus sp.
San xuat theo qui mé cong nghiép.

IV.4.8 Toyo
Tén chung: dich dau nanh lén men.
Ten dia phtrong (Philippin): Toyo.

Nguyeén hiéu: dau nanh 66 + 90%; bot dau nanh 10 +34%; dung dich mudi 15 + 20%;
dudmg tho, gidng vi sinh vat.
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So dé 64. Cong nghé sian xuit Toyo
Baunanh — Ngam qua dém —» Nau khoang 3h
Lam nguoi
{

Nudi véi nam men
1
Phdi trén voi bot
\E
Nuéi véi ndm sgi va vi khuan 25 + 30°C/ 4 + 5 ngay
{

Chuyén sang khap sanh vdi nude mudi
Lén men khoang 3 thang & 25 + 30°C
{

Loc
!
Thanh trimg & 65°C/ 30 phit — Toyo

Dac tinh vat 1y: dang 1ong, mau caramel sdng trong dén mau nau, vi man ngot hay man.

Pic tinh héa hoe: pH-= 4,4 + 5,0, d6 4m 52 + 56%; axit chung (axit lactic) 0,5 + 1,53%:
chat rdn chung 43,6 + 45%; NaCl 18 + 22,43%.

Gid tri dinh dudng: protein 4,6 + 9,3%.
Vi sinh vat: A. oryzae, Hasinula anomala, H. sugelliculosa, L. clebruki.
Kha nang bao quan trén 1 nam.
San xuat dang cong nghiép va thi cong.
IV.5. Tempeh va nhimg san pham tuong ty
IV.5.1. Dage
Tén chung: banh dirta 1én men.
Tén dia phuong (Indonesia): Dage.
Nguyén liéw: banh dita da tach dau 99%; giéng vi sinh vt 1%.
‘Dic tinh vat ly: dang rdn, mau trang, mii dac trung.

Gi6ng vi sinh vat: Rhizoputs sp.
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Kha nang bdo quan 2 + 4 ngay.
San xu#t thi cong véi cong suat nho,
So dé 65. Cong nghé sin xuat Dage

Banh ép dau dita — Ngam quadéem — Rira — Lam rdo
' 2

Hip 1 -2h
\

Lam nguéi
2

Nuéi v6i giéng vi sinh vat thudn chiing
Goi bang 14 chudi
1

Nuéi trong 36 —48h — Dage
IV 5.2, Oncom Hitam

Teén chung: binh dau phong lén men mau den.

Tén dia phuong (Indonesia): Oncom hitam.

Nguyen li¢u: banh dira dau phong 40 = 90%; bot khoai mi 10%: bénh dau dita 40 -
60%; Tahu 5%; gi6ng vi sinh vat 0,1%,

Bic tinh vét 1y: dang dac, mau den, mili dé chiu.
Giong vi sinh_ vat. Mucor sp., Rhizopus sp.
Thdi gian bao quan khong qud 3 ngay.
San xudt thi cong véi céng sudt nho.
So dd 66. Cong nghé san xudt Oncom hitam

* Cong nghé 1:

Bénh diu dju phong — Ngam qua dém — Rita va Iam kho — Phéi tron
Banh déu dira, bot khoai mi — Ngam qua dém — Rira va lam kho \:

Hap trong lh
XS

Lam nguoi
3
Lén men v&i vi sinh vat
\

Oncomhitam
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* Cong nghé 2
Bot khoai mi — Ngam 1 + 3h — Rura vialam rdo
Bdnh dau dau phong — Ngidm 3 + 4h — Ria va lam rdo — Phoi tron
Tahu — ép5+12h 1
. Hap trong 1h
2

Lam nguéi
s
Lén men véi VSV 36 <48h
d

Oncom hitam

IV.5.3. Tenpeh

Tén chung: banh dau I&én men.

Tén dia phuong (Malaixia): Tempeh.

r

Nguyeén liéu: dau nanh 99%; gidng vi sinh vit 1%.

Sordo 67. Cong nghé san xuat Tempeh

Dau nanh —> Lam sach —» Ngam qua dém — Tach vo
1
Ngam qua dém

Téch vo
l
Nau trong 1h
s
Lam nguéi
l
Lam rdo
.

Lén men véi gidng VSV
Bao goi
\
Lén men nhiét d6 phong 28 + 30°C/ 1 +2 ngay
Tempeh
Dic tinh vat 1y: dang dac, mau tring, nguyén hat, mii dic trung.

Dic tinh héa hoc: pH=6,5 + 6,8.

300



Gia tri dinh dudng: Protein 18,3%; chat béo 4%; hydratcacbon 12,5%; Ca 130 mg; P 150
mg; Fe 10 mg; vitamin A 50IU; thiamin 0,28 mg; riboflavin 0,65 mg; niaxin 2,52 mg trong
100g.

Thdi gian bio quan: 1 + 2 ngay & 30°C; 4 + 5 ngay & 5°C.
San xudt thi cong.
IV.54. Tempeh (Singapor)

Tén chung: banh diu nanh lén men.

Tén dia phuong (Singapor): Tempeh.

Nguyén li¢u: dau nanh 99%; gidng vi sinh vat 1%. .

Cong nghé san xuét: du nanh nguyén hat lam sach, ngam qua dém, tich vo va dem nau
chin, lam nguoi, 1am rdo va cho lén men véi Rhizopus oligosporus & 31°C trong 24 + 48h.

Dac tinh vat Iy: dang bdnh ciing, mau tring, mii dac trung.

Dac tinh héa hoc: pH= 7.3

Gid tri dinh dudng: ¢6 ddy du protein, axit amin, chit béo, vitamin.

Vi sinh vat: Rhizopus oligosporus.

Bao quan trong 2 ngay.

San xuat thi cong.
1V.5.5. Tempeh Benguk

So dé 68. Cong nghé san xuit Tempeh Benguk

Dau nanh —» Ria — Ndu chin - lam ngudi —> Tichvd
3
Ngam qua dém
S

Cit ra timg manh nho

3
Hap 45 phut
\

Lam ngudi
i
Lén men v&i Ragi
1
Gai bang 14 chusi
!
Nudi 24 + 48h

\
Tempeh benguk
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Tén chung: dau nanh lén men.

Tén dia phuong (Indonesia): Tempeh Benguk.

Nguyén liéu: dau Velvet (Mucuna Pririens) 99,9%; giéng vi sinh vat 0,1%.

Pic tinh vat ly: dang banh dic, mau tring, ¢6 vi chua ngot.

Diac tinh héa hoc: do dm 56,6 — 59,2%; tro 0,7%:; xo 1,8 - 2,0%; pH ='6,5 +12.

Gi4 tri dinh dudng: nang lugng 168; protein 13,1 — 13,4%; chat béo 2,2%; hydratcacbon
23,5 — 36,9% trong 100g.

- Vi sinh vat: R. oryzae, R. oligosporus, R. arrbizus.
Thdi gian sir dung 1 ngay.
San xuit hoan toan thi cong. s
1V.5.6. Tempeh Kedelai
Tén chung: dau nanh lén men.
Tén dia phuong (Indonesia): Tempeh Kedelai.

Nguyén liéu: dau nanh 60 +100%; phu gia (bot khoai mi, bot binh dira...) 0 +4%; giong
Ragi 0,1%.

S do 69. Cong nghé san xuat Tempeh Kedelai
Paunanh — Niu 40 - 120 phit — Ngam qua dém — Téch vo
\
Rira va lam rio
{
Phdi tron véi cac phu gia
Hap 30 phuit
3
Lam nguoi
2
Lén men véi gidng Ragi

Géi bing 1 chudi hoac nilong

Lén men 48h — Tempeh Kedelai
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Pic tinh vat 1y: dang banh dic, mau trang, mii dé chiu.

Pac tinh hoa hoc: ning luong 150 cal; protein 14 + 15%; chat béo 7,7 + 8%;
hydratcacbon 9,1 + 17%; Ca 517 mg; P 202 mg; caroten 35 mg; B, 0,17 mg trong 100 g.

Gidng vi sinh vat: Rhizopus sp., R. oligosporus, R. oryzae.
Thai gian bao quan va su dung: 1 + 2 ngay.
Sdn xuat hoan toan thi cong.
IV.6. Dam tuong
Pam tuong 12 mot san pham mdi duge san xudt & nuéce ta trong thdi gian khoing 20 nam

nay. San phdm nay cé thanh phin dinh duéng gan gidng v6i san pham Min si clia ngudi Trung
Quéc, Miso ctia ngudi Nhat va Tempo cia ngudi Indonesia.

Pam tuong la san phiam dang nhio, c¢é do 4m khoang 52 + 54%, rat dé dang bao
g6i trong tii polietylen va dé dang van chuyén. '

Thanh phén héa hoc clia dam tuong nhu sau: Nude 54,5%; protein 16,62%; gluxit 3%;
NaCl 12,13%.

Hau nhur toan bd cic thanh phdn hod hoc c6 trong dau nanh duge chuyén sang dam
tuong. Tuy nhién, do qua trinh thiy phan cla enzim proteaza va amilaza nén gia tri dinh dufing
clia dam tuong cao hon han gid tri dinh dudng cba dau nanh trude khi dita vao san xuat.

Néu so sanh véi cdc thuc phim khdc, dam tuong xdp xi dam trong ¢4 va it hon dam
trong thit. Riéng lutgng dam hoa tan thiy cao hon ca dam clia cd va dam cla thit.

Ngoai gid tri dinh duting c6 trong dam tuong ra, dam tuong ép ¢6 uu diém 12 ¢6 thé
ding nhu nguyén liéu dé san xuat cdc mén dn khdc nhu nude chim, nude sot, cic loai canh, céc

loai cha va lam nhan banh.
IV.6.1. Phuong phdp san xudt

San Xudt tuong gidng nhu san xudt nudc chim lén men, do d6 ¢6 thé sir dung toan bo

trang thiét bi clia nha mdy san xuit nuée chim 1én men dé san xuat dam twong.

So dé 70. Quy trinh san xuat dam tuong
Pau nanh — Lam sach — Xay tdich vé — Ngam

Hap
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So dé 70 (1i€p theo) \
M6c A. oryzae —» Ciy gicng VSV <« Bot mi rang chin
N\

Nuol méc
L

Mudi — Thay phan « Nudc

Lén men phu
2
Bao géi
1

Bao quan va tieu thy

IV.6.2. Luu y cdc cong doan chinh sau

IV.6.2.1. Xt Iy nguyén liéu

Pau nanh duge 1am sach va rang chin. Qua trinh rang chin cé cac 14c dung nhu sau:
Duéi téc dung c0a nhiét protein sé bi bién tinh tao diéu kién dé dang cho enzim proteaza hoat
dong va dé dang cho qud trinh thiry phan sau nay. Pau sau khi rang s& 1ao mii va tao mau sac
thich hap cho san phdm.
_ Sau khi rang, xay, tich vo, dau dugc ngam nudc truge khi hap. Lugng nudc ngim
khoang 80 — 90% tly thdi tiét. Thoi gian ngam 1a 4 -5 gio, thoi gian bap 3 — 4,5 gid.
1V.6.2.2. Nusi ndm méc A. oryzae

Qué trinh nu6i nim mdc ciing giong nhu trong san xudl nudc cham, diéu khdc 1a trong
. san xuit dam tuong sit dung lugng bdt mi cao hon (15%) nén moc G day phat rién tot hon.

Bot mi sau khi rang chin dem tron déu véi mdc giéng ty lé 1 + 2%. Dau nanh sau khi
hap chin duoc lam nguoi, tron déu véi bot mi va mdc giong. Nu6i & 30"C, do am khong khi 90 +
95%, do 4m nguyén liéu (Kh6i méc 1) 65 + 70%. Sau 16 + 20 gi&s nuoi sé xudt hién cdc soi to
trdng va két thanh banh. Cin phai dao tron va lam toi hat dau. Sau 22 + 24 gi®y ndm s& tao bao tir
v sau 36 + 40 gid s& chuyén sang mau ving. Dén lic nay ket thic giai doan nudi mac.
IV.6.2.3. Thiiy phan

C6 hai y&u 18 quyét dinh qud trinh thity phan. D6 [a lugng nudc cho thém vao va lugng
mudi.

Lugng nude can la 70%.

Luong mudi cin la 60%.

Nhiét do thiy phan duy tri 45 + 50'C.

Thoi gian thay phan 2,5 + 3 gid.
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IV.6.2.4. Lén men phu

Lén men phuy la thdi gian tao huong cédn thiét cho san phim. Giai doan nay xudt hién
ndm men §. rowuxii va céc loai vi khudn tao huong khdc. Két qua su phat trién clia nam men va vi
khuén cho ra cdc loai rugu, cac axit hifu co, céc axit béo tao thanh trong qud trinh thOy phan sé

tac dung v&i etanol tao nén cic este cla chit béo.

Nhi¢t do thich hgp cho qua trinh lén men 13 28 + 30°C. Cin phai cho thém mot Iuong
nisGe va mudi nhat dinh dé tao diéu kién cho qud trinh tao hinh va van chuyén.

Luong nudc cho thém bing 30% so véi nguyen liéu. Vi lugng nudc nay, sau 1 tudn lén
men phu san pham s& mat mii moc, sau 2 tuan s& ¢6 huong thom dac biet va [a san phdm tiéu
dung duge ngay.

Luong mudi cho vio giai dean ndy 1a 25% so véi nguyen lieu. Nudc va mudi cho vio
danh nhuyén tan déu véi san pham. '

Sau 5 ngay lén men phy, déo tron ldn the nhat, sau 10 ngay dio ron idn hai, sau d6 ric
mot I6p mong trén bé mit. Sau 15 ngay lén men phu dem bao 201 va str dung.

Bao g6i dam tuong trong tii polietylen ¢ thé bao quan va tiéu thu trong 1,5 + 2 thdng.
Tir 1kg dau nanh c6 thé sin xuat duge 1,8 kg dam twong.

IV.7. Nudc cham (Viét Nam )
So dé 71. Cong nghé san xuat

Diu tuong

Ngam nudc [ + 2h
3
Nau chin
)
bé nguoi
)

Bot mi + méc giéng —»  Céy gidng, tron
Umée3+5 ngay
Nude mu6i 25 - 30% — Ngam 0 2 + 9 thang
Ruit jhie‘_:’t _

d.

Nude cham
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Tén chung: Soy sauce.
Teén dia phuong (Viet Nam): Nude chidm, xi dau.

Nguyén lieu: Pau twong 10 kg, bot mi 1 + 2 kg, mudi an 8 + 9 kg (thu 30 lit nuéc cham

loai 10 + 13 g Nito / lit ).

Yeu cdu thanh pham:
Pac tinh vat 1§ va cdm quan: Nude chim ¢6 mau nau sam.

Dic tinh hod hoc: Chat kho chiém 32,5 + 38,7% dam toan phan 1,5 + 2.5, dam amoniac

0,1 - 0.2%, NaCl 20 + 25%, do axit { theo axit acetic ) 0,6 + 0.9%, pH = 505 + 6,2, ty trong
1,15+ 1,25
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Gi4 tri dinh dudng: cacbonhydrat 1,45 + 5,3%, lipit 1,7 + 2,5%, dam amin 0,85 + 1,3%

Vi sinh vat : Aspergillus oryzae.

"Thosi han sir dung: Phu thuge vao dicu kién bao quan.

San xuat: Cong nghiép nho.

Sir dung: Gia vi.



CHUONG 8

CONG NGHE SAN XUAT CAC SAN PHAM
LEN MEN TU RAU QUA

L CONG NGHE SAN XUAT RAU, QUA MUOI CHUA VIET NAM
L1 Co so Iy thuyét ciia qua trinh mudi chua rau qua

Mudr chua rau qua 13 mot qud trinh 1én men lactic ma nguyeén liéu la rau, qua, dudng,
mudi va gia vi.

Trong qud trinh lén men xay ra hang loat qud trinh: qud trink trich ly hay tham thiu cdc
chit tir mo bao thue vat, qua trinh tang sinh kh6i clia vi sinh vat (chu yéu la vi khuén lactic), qud
- tiinh tao axit lactic, qud trinh tic ché sy phat trién cua vi khudn gay théi boi axit lactic va musi,
qud trinh a0 huong cia sin pham. Qud trinh lén men nay hoan toan la qud uinh lén men tu
nhién gay ra bdi nhiéu nhém vi sinh vt khiac nhau. Bdi vay qud lr‘mh.nay Xdy ra ba giai doan co

ban:

- Gial doan thit nhét: dudng va céc chat hoa tan ¢é trong dich bao ctia mé bao thic vat
duge tham thau ra ngodi, nhd vay tao di€u kién thuan lgi cho vi khudn lactic va mot s& vi sinh
vt khdc phdt trién. Diéu dé nhan thay 1a trén bé mat khéi dich 1én men ¢6 nhiéu bot khi. Khi tao
thanh clo hoat dong cua cdc vi sinh vat tao khi. Trong giai doan ndy vi khudn Leuconostoc
mensenteroides phat trién rat manh. Loai vi khudn nay sinh axit lactic va sinh khi. Luong axit
lactic & giai doan nay rat nho (<1%).

- Giai doan thit hai: trong giai doan nay s& lugng vi khuén lactic dat cao nhdt, déng thoi
axit lactic tich ty rat nhiéu, pH dich lén men gidm nhdnh. Do tic dung cua axit lactic ma céde vi
khudn gay théi giam manh. Trong giai doan nay, huong vi dédc trung cla sin phim lén men bit
diu hinh thanh, chat lugng sin phdm cusi cung phy thude nhi€u & giai doan nay. Cudi giai doan
hai lugng axit lactic dat cuc dai va tic dong ngugc lai véi vi khudn lactic, qud trinh 1én men
chuyén sang giai doan thi ba.

- Giai doan ba: & giai doan nay vi khuan lactic chét din trong khi ndm soi vad ndm men

tang dan s6 lugng. Do sy phét trién manh cha ndm soi axit lactic bat ddu giam dan 1Gi sur hu

307



hong nhanh chéng cta san pham. Khoi rau, qua 1én men bat diu bi cdc vi khudn P gay théi, Dé
kéo dai giai doan ba nén dua sin pham két thic o giai doan 2 vao diéu kién lanh (2 - 4°C) hay
dung hod chat chéng ndm soi, ndm men va vi khuin gy thei, thudng sir dung axit sorbic va

benzoat natri.
I.2. Mot s6 cong nghé mugi chua rau, qua
1.2.1. Muoi chua badp cdi

Bap cai fa mét loai rau dugc tréng .2 sir dung nhiéu & Viet Nam. Trong bip cai c6:
protein: 1,1 + 2,3%; tro: 0,6 + 0,7%; dubing: 2,6 + 5,3%; vitamin C: 15 + 17%; xenluloza: 0.6 +
1,1%.

Khong phai tit ca cdc loat bap cdi déu c6 thé 1am nguyén liéu t6t cho viec mudi chua.
D¢ muéi chua phii chon loai bip cai ¢6 ham luong dudng cao, mé 1a khong qud gion, ¢6 chifa 4
+ 5% dudng la 16t nhat. Khéng nén ding 14 qué gion va 'quzi non hodc 14 bi sau bénh. Quy trinh
lén men dugce thue hién nhu sau:

So do 72. Cong nghé san xuit dua chua
Bip cai — Lam héo va lam sach — Cat nho (8 =12 mm)
Cho vao thiing gé hoic cdc dung cu mudi chua

Tron mudi (2 + 2,5%)
J

Lén men (nén chat Khéi bip cai)
4

San pham

Trong qué trinh lén men Iuu ¥ mdy diém sau: dung dich musi cho vio sao cho ngap
khéi rau. Thoi gian lén men la 10 ngay & 20°C. Néu nhiét do lén men cao hon 20°C thi thoi gian
len men s& ngén hon, hoic néu lén men & nhiét do thap hon 20°C thi thoi gian kéo dai hon. Qua
trinh ién men lactic s& ngimg lai khi Iugng axit lactic dat 1,5 + 2,4% v sin phidm c6 huong vi 16t
nhat bing cdch diéu chinh nhiét d¢ lén men. San phdm thu nhan duge dem tiéu thy hodc bio

quan lanh dung dan.
1.2.2. Muéi chua cdi be

Cai be 1a mot loai rau duge iréng nhiéu & mién Bic Viet Nam. Cling chinh vi vay cai be
dugc xem nhu 1a mot nguyén liéu co ban dé 1én men. Céi be dugc ding lam nguyen lieu dé lea
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men la loai rau ¢é ham lugng dudng trung binh la 3 +3,5%. Cong nghé 1én men khong khéc
nhiéu khi so v6i cong nghé lén men bap cai. M6t 56 diém can luu ¥ trong khi 1én men cai be nhu
sau;

Ham lugng mudi 1a 6 + 9% so véi khéi lugng rau.

Cho thém 1,0 +1,5% dudng néu luong dudng trong nguyén liéu thap.

Nhiét do thich hgp cho qud trinh 1én men céi be tat nhat la 20 + 25°C. O nhiét do nay san

phdm c6 chat lugng 16t nhat. Néu lén men & nhiét do cao san phdm c6 mau xin vi ¢é mii la.
Thai gian két thic lén men la 15 + 16 ngay.

Peé tang huong vi cho sin pham c6 thé cho hanh tuoi (khodng 4 + 5%), trén déu véi cai

be trude khi lén men.
Sau khi két thiic giai doan hat, san phdm nén bao quan & diéu ki¢n lanh.
1.2.3. Muéi ca

Ca bit 1a loai qua duoc tréng nhiéu & mién Bic Viét Nam va ca phdo 1a loai qua duoc
tréng khap noi trong nuée. Cic loai ca thich hop cho mudi chua 14 cac loai ca ¢6 ham lugng
duong 3,5 + 4,0%. Ca non qud va gia qud déu khong thich hgp cho 1én men vi ham luong dusng
qua thap. Cong ngh¢ Ién men tuong tw nhu cong nghé trén. Mot s& diém khéc cdn luu y: Tuong
mudi thich hgp 10 +12%. Néu cho lwgng mudi thap hon (khoang 5 + 7%) cho chét luong san
pham tSt hon, thdi gian 1én men nhanh hon, song thdi gian bao quan s& ngin hon. Nguoc lai néu
ta cho lugng mudi qud cao (hon 1,5%) trdi ca s& bién dang. Khi d6 ca sé& bi nhan nheo va san

- phim cugi cling ¢6 vj man chét. D trdi ca ¢6 mau tring dep khi két thic 1én men ¢6 thé cho 3 +
5% clia giéng vao liic bar ddu lén men. Khi lén men cén cho trdi ca ngap sau trong nude mudi.
Muén vay nén c6 vat nén véi lue nén khoang 10 + 15 kg cho 100 kg ci. Ta ¢6 thé tién hanh lén
men trong diéu kién nhigt do 25 + 26"C. Thdi gian len men kéo dai 25 + 30 ngay. Khi d6 luong
axit lactic ¢6 thé dat 16i 3,0 + 3,2 g//.

L.2.4. Muéi ca chua

Ca chua 12 logi qua ¢6 thé sir dung 14t ca cdc do chin khdc nhau dé mudi chua. Nhung
phai mudi chua riéng timg d6 chin. Khong nén mudi chua tat c cic do chin cla ca chua trong
cling mot thiét bi véi cing mot diéu kién,

Cong nghé mudi chua ca chua ciing gidng nhu cdc loai trdi ciy khéac. Ta ¢é thé diing gia

vi khdc nhau d€ tang gid tri cam quan cla san phdm. Sau khi lam sach ci, ca dugc dua vao céc
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thiét bi lén men va rét nudc mudi vao sao cho ca ngdp trong nudc. Luong mudi dugce sir dung 1a
6 + 9%. Thoi gian lén men 12 25 + 50 ngay tay do chin cta ca va thy lugng mudi cin sir dung.
Luong axit lactic sau khi lén men sé dat 0,7 + 2,0%. San phiam dugc bao quan lanh dé ding dan.
1.2.5. Mudi dua leo (dua chuot)

Dura leo 1a loai trdi cay duge sur dung nhu mot loai nguyén li¢u rat phd bién trén thé gisi
va & Viét Nam. Dua leo diing dé muéi chua la loai dua non, hat nho, it ruot, thit qua chic, vo
méng, tuoi. Thai gian bit dau thu hai dén lic bt dau 1am muéi chua khong qud 21 gid. Dua leo
ding dé muéi chua cé ham luong dudng khong thap hon 2%. Dua duge phan loai theo kich
thude. Ta ¢6 thé cho cdc loai gia vi nhir thi 1&, cin tay, t3i, 6t, 14 qué. Tat ca cdc loai gia vi nay
¢6 thé chiém 3 + 8% so vdi lugng dua leo. Xép dua leo va gia vi vio cdc dung cu 1én men va 1ot
nudc mudi vio sao cho ngap dua leo. Dung dich muéi ¢6 ndng do 6 +10% duge ding dé lén men
dua leo khi d6 san phdm cudi cua san phdm c6 do mu6i 1a 3 + 5%. Sin pham dugc bao quan lanh

d€ dung dan.

iI. CONG NGHE SAN XUAT CAC SAN PHAM LEN MEN TU RAU, QUA G CAC
NUGC CHAU A

IL.1. Atchara
Tén chung: du di xat ldt 1én men .
Tén dia phuong (Philippin): Atchara.
Nguyeén liéu: du du xanh 13 nguyén liéu chinh, gia vi (to1, ét, hanh, girng, mudi).

So do 73. Cong nghé san xuat Atchara

" Pudi — Lam sach, thai lat

Hianh — Ngam — Tach vo -> Leén men 28"C trong 8 ngay
Tdi — Thdi mong X2
Gimg —» Thdi mdng Atchara

Pic tinh vér 1y: dang rdn, mau sdng hay mau du du, vi chua dé chiu.
Dac tinh hoéa hoc: pH = 3,5; do axit (theo axit lactic) 1,32%; chit x0 2,2%.

Gia tri dinh dudng: nang luong 203 cal; protein 0,8 mg; chat béo 8,7%; hydratcacbon
30,3%; Ca 86 mg; P 12 mg; Fe 4,5 mg,; [-caroten 40 mg; thiamin 0,01 mg; riboflavin 0,04 mg;

niaxin 0,1 mg; axit ascorbic 1 mg trong 100 g.

310



Vi sinh vat: Leuconostoc mensenteroides, L. brevis, L. planiarum, Str. Faecalis, P.
cereviside.

San xuat thu cong trong gia dinh.
I1.2. Bacchoo kim chi
Tén chung: dua chua.
Ten dia phuong (Triéu Tién): Baechoo kim chi.
Nguyen li¢u: bip cdi 90%, hanh xanh 2.0%: 6t 2,0%, gimg 0,5%; mudi 2,5 +3%.
So do 74. Cong nghé sian xuit Baechoo kim chi
Bip cdi — Rita > Mudi } — Phoirén — Lén men 10°C/ 7 ngay — Kim chi
Céc gia vi — Rita — Thai nho '
Dac tinh vatly: dang dac, mau vang hay xanh, v chua ngot, cay va ndng.
bic tinh héa hoc: pH = 4.2 - 5,8; axit lactic 0,6 - 0,18%; nudc 88%.

Gia i dinh dudng: nang luong 19,0 cal; protein 2,0%; chat béo 0,6%:; hydratcacbon
1.3%; Ca 28 mg; thiamin 0,03 mg; riboflavin 0,06 mg; niaxin 2,01 mg; axit ascorbic 12,0 mg
trong 100 g.

Vi sinh vat: Leuconostoc mensenteroides, Lactobacilli, P. cerevisiae.

Thoi gian bo quan va st dung: 6 thing & 5°C va 7 ngay & 10°C; 3 ngay & 20'C; 1 ngay &
30°C.

San xuat 800 000 tan/nam. Trong d6 sin xudt cong nghiép 80 000 tan/nam, san xuit thil
cong 80 000 tan/nam.

I1.3. Dongchimi
Ten chung: cu cai 1én men .
Ten dia phuong (Triéu Tién): Dongchimi, Kim chi.
Nguyén li¢u: el cai, nude mudi 3%: cic loai gia vi nhir phdn Baechoo Kim chi.
So dé 75. Cong nghé sin xuat Dongehimi
Clicai —» Ria

Giavi — Rina — Lénmen 5+ 30°C —» Dongchimi
Nude mudi
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Dic tinh vat ly: dang ran, mau xanh, vang, vi ngot chua, cay va néng.
Pc tinh héa hoc: pH = 4,5; nude 93,6%.

Gi4 w1 dinh dufng: nang luong 9 cal; protein 0,7%; chat béo 0,2%; hydratcacbon 1,1%;
Ca |,0 mg; thiamin 0,01 mg; riboflavin 0,03 mg; niaxin 1,0 mg; axit ascorbic 7 mg trong 100 g.

Vi sinh vat: Leuconostoc mensenteroides, Lactobacilli, P. cerevisiae.

Thai gian bio quan va sit dung: 6 thang & 5°C; 7 ngay & 10°C; 3 ngay & 20°C va | ngay &
30"C.

San xuat tha cong.
I1.4. Gundruk

Tén chung: dua mudi.

Tén dia phuong (Nepal): Gundruk.

Nguyén liéu: rau xanh (rau cai xanh, bap cii, cai bong).

Cong nghé san xudt: 1d cay cai rira sach, cho lén men 5 +7 ngdy ¢ 10 +15°C, pH liic ban
ddu 12 6,0 va két thiic 14 3,9. Tach dich khoi khoi 1én men, thanh tring va déng chai, phan 14 1én
men phoi kho va bdo quin.

Pac tinh vat 1y: dang rin va dang long, ¢6 vi chua va ngot.

Pic tinh hod hoc: pH = 3,6 + 4,0; do axit 0,1 + 0,5%; ham 4m 3,5 + 6,0%.

Gia tri dinh dudng: nang lugng 19 +30 cal; protein 3,5%; chat béo 0,1%; hydratcacbon 1
+ 2%; caroten 1000 + 3000 mg; riboflavin 0,2 mg; thiamin 0,07 mg; niaxin 0,5 mg; axit ascorbic
55 mg trong 100 g.

Vi sinh vat: Leuconostoc sp., Streptococcus sp., L. plantarum, L. brevis.
Thoi gian bao quan va sir dung 6 - 12 thing.
Khodng 2% san xudt theo quy mo cong nghiép.

IL.5. Kakdugi

Tén chung: ci cai lén men .

Tén dia phuong (Triéu Tién): Kakdugi, kim chi.

Nguyen lieu: cli cai 90%; toi 2,0%; hanh xanh 2,0%; 6t 2,0%; gimg 0,5%; muéi 2,5 +
3.0%.
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Pic tinh vﬁ;.t ly: dang ran, mau xanh sim, ¢6 vi chua ngot, man va cé mui dic trung.
Bac tinh héa hoc: nude 78%; duomg 1,8%: chat xa 1,4%:; tro 73%.

Gid tri dinh dudng: nangluong 20 cal; chat béo 0,9%; Ca 58 mg; P 55 mg; Fe 0,4 mg;
thiamin 0,04 mg; riboflavin 0,04 mg; niaxin 0,04 mg trong 100 g.

Vi sinh val giong nhu kim chi.
Thoi gian bao quan va st dung phuy thudc nhiét dé bao quan.

So dé 76. Cong nghé san xuit Kakdugi

\
Lénmen &5+ 30°Cur ] + 30 ngay hoae -

Cu cai — Lam sach — Car lit - Mugi —  Tron déu
Ciéc loai gia vi — Lam sach — Cit

10 + 15°C trong 7 ngay
{
Kakdugi

IL.6. Pak gaad dong

Teén chung: 14 rau cai lén men.

Téen dia phuong (Thai Lan): Pak gaag dong.

Nguyén liéu: 14 rau cii (Brassia funcea) 90%, mudi 8%: nuéc chéo gac 2%,
Sodé 77. Cong nghé san xuit Pak gaad dong

+ L& rau cdi — Phoi ning — Tron mudi
3
Cho nuée chdo gao vao
\
Cho vao thiét bi, dung cu kin
1

Lén men ¢ 30 + 40°C/ 5 +10 ngay — Pak gaag dong

Pic unh vat 1y: dang dic, mau vang, vi chua.
Pac tinh héa hoc: axit lactic 0,71 = 0,75%.
Visinh vit: L. plantarum, L. brevis, P. cerevisiae.

Thoi gian bao quan va sit dung: 3 théng.
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San xudt thi cong 4 600 000 tan/nam.

IL.7. Sayur Asin

Tén chung: rau cai xanh 1én men.
Teén dia phuong (Indonesia): Sayur Asin.

Nguyen liéu: bdp cai xanh (Brasia juncea var rugosa) 95 + 97%; muéi 2,5 + 5,0%; midc
dira hay nude vo gao 1 lit (du lam ngap rau).
So do 78. Cong nghe sin xudt Sayur asin
Rau cai — Lam sach — Lam héo — cho muéi
\
Nudc dira hoac nudc vo gao — Cho vao dung cu lén men

)

Pay vi dé rau luon ngap trong dung dich

Lén men 10 ngdy & nhiét 4o phong —  Sayur Asin

Piac tinh héa hoc: pH = 6,5 (ban ddu); 3,4 (hic két thic) lén men, do axit (theo axit
lactic) 1,41%; NaCl 2%.

Vi sinh vat: Leuconostoc mensenteroides; L. cucumeris, L. Plamtarum, L. peiiteaceticus,

L. brevis. Téng s6 vi sinh vat 1 triéu t&€ bao/ ml.
Thai gian bdo quan va sir dung: vai tudn.
-II.8. Takana Zuke
Sodo 79. Cong nghé san xuit Takana Zuke

Rau cai — Phai va 1am héo — Mudi tich bdt nude

!

I.am rdo
J

Musi — Uchin
J
Rira
A

Béng gdi

3

Thanh tring — Lam ngudéi — Takana Zuke

Tén chung: dua chua.
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Ten dia phuong (Nhat): Takana Zuke.

Nguyén liéu: 14 rau cai (Brassica funcea var integlifolia) 80 + 85%:; 6t dd 0,5%: musi 15
<+ 20%.

Bic tinh vat ly: dang dic, vi chua ngot, man.
- Dactinh héa hoc: pH=3,5 + 3.8; mudi 8 + 11%: do 4m 85%.

Gia tr1 dinh dudng: nang luong 31 cal; chat béo 0.2%: protein 2,5%; hvdratcacbon 5,2%:
thtamin 0,06 g; riboflavin 0,12 mg; niaxin 0,4 mg; axit ascorbic 75 mg; caroten 1300 mg trong
100 g.

Visinh vat: P. halophilius, L. ;r)iamarwn, L. brevis.

Thai gian bao quan va sir dung: 6 thing ¢ 5 + 30°C.

90% san xuat cong nghiép. ‘
I11.9. Takuan Zuke

Teén chung: cu ci én men.

Tén dia phuong (Nhat): Takuan Zuke.

Nguyen li¢u: ch cai coa Nhat (Rhaphanus Sativus L. var lengipinnatus) 90%; mudéi
5.4%; duong 3,6%; gia vi 0,6%; shochu 0,4%.

So dé 80. Cong nghé san xuit Takuan zuke
C0 cai — Rira sach — Siy hoac phoi }—> Phéi tron
Phu gia va gia vi, nu6c, nudc mudi, nude vo gao d _
Lén men 5 +15"C trong 30 ngay
\
Takuan Zuke

Dic tinh vat ly: dang ran, mau vang, ¢6 vi dic trung clia san pham.
Bac tinh héa hoc: pH = 4,2 + 4,5; do axit 0,5 + 0,8%: do 4m 81,5%.

Gid tri dinh dudng: niang luong 40 cal: protein 1,4%; chit béo 0,1%:; hydratcacbon 9,1%;
Ca 55 mg; thiamin 0,05 mg; riboflavin 0,03 mg; niaxin 0,4 mg; axit ascorbic 15 mg trong 100 g.

Vi sinh vau L. plantarum, L. sp, Leuconostoc mensenteroides, Streptococcus sp., L.

brevis va nim men.
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" Thoi gian sit dung va bdo quan: 2 + 3 thang & 10°C.
I1.10. Burong mango
Teén chung: Xoai xanh 0 chua.
Tén dia phuong (Philippin): Burong manggo.
Nguyén li¢u: Xoai xanh chua chin 100%; mu6i 10% so v6i xoai xanh, dung dich CaCl,
1%. ’

S0 do 81, Cong nghé san xuat Burong manggo

Xoa got vo, xit lat
Mudi }—) Trén < Dung dich CaCl, 1% ty le 1:1
\
Lén men & nhiét d6 phong 12 ngay
X
Cho vao Siro 50°Bx
\

Burong manggo
Dac tinh vat 1y: dang ran, mau xanh vang séné. vi chua ngot.
Dic tinh héa hoc: pH = 2,8; d6 axit 1,52%.
I1.11. Burong Prutas

So dé 82. Cong nghé san xuit Burong Prutas

. Trdi cay —> Thdi mong — cho mudi dé trong 10 + 12h
\
Lam rdo
{
Pé & nhiét do 28 +30°C
{

Thanh triing Pasteur

Lam rdo va ngudi
\J
Say
2

Burong Prutas
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Ten chung: trdi cay mudi chua.

Ten dia phuong (Philippin): Burong Prutas,

Nguyén liéu: trdi cay 100%; mudi 2,25 + 2,5% so véi trdi cay, dudng 1%.
bic tinh vat 1y: dang rén, vi chua va ngot.

Visinh vat: L. brevis, L. plantarum, Lenconostoc mensenteroides.

Thoi gian bao quan va sir dung 2 + 3 thang.

San xuat thu cong 90% va sdn xuat cong nghé 10%.

IIL. CA MUOI

Tén chung: Fermented fruit.

Ten dia phuong: Ca mudi (Viét Nam).

Nguyén li¢u: Ca bat, ca phdo, (Solaum melongané) 97%, riéng (Alpinia stamensis) 3%,
mudi an 15%.

Céch lam: ca bdt hogc ca phdo vira gia (c6 vét ving & ddy qua), cat bo nim va tai ci, rira
sach, cho vao chum sanh cit mot 16p mudi mot 16p ¢i, them nude mudsi. Ep bang nén da (10 <15
kg/100 kg cd ). Lén men & nhigt do thuong 26 + 28°C rong 15 +30 ngay.

Visinh vat: Lactobacillus sp.

Thoi gian s dung: 3 thdng (trong diéu kién yém khi ).

Quy mo san xuat: gia dinh 80%, céhg nghiép 20%,

Sir dung: mén in phu.

IV. DUA CHUOT MUOI
Tén chung: Fermented cuccumber.
Ten dia phuong: Dua chuot mudi (Viét Nam).

Nguyeén li¢u: dua chuot banh té, mau xanh thim hoic trang xanh, kich thuéc déng déu,
khong bi giap ndt 10 kg, t0i kho 40g, 6t cay xanh 12g, ci riéng 20g , thi 1a kho 30 g, cdn tay kho
208, |

Cich lam: dua chuot rlta sach, xé€p vao chum hoic hil, cho gia vi vao xen ké véi dua
chuot, dua chuét x&p dimg va that khit nhau. Ho tan 1,2 kg mudi vio 10 1it nude sach, 10 g axit
lactic, 50g CaCl, d6 nuée muéi lén ngap hét dua chuot, cai vi nén chat, day kin, dé lén men &
nhiét do phong 25 + 30°C.
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Yeéu cdu thanh pham: dua chugt mudi ¢ mau vang xanh, an chua gion, khong ré nudc,
¢ mii thom dac trung cla gia vi, nudc mudi dua chudt miu trong. ham legng mudi an 3%
mudn bao quan lau hon bé sung 3 + 5% mudi.

Vi sinh vat: Lactobaccillus cuccumeris, L. pentoaceticys.

Quy mo ~an xudt: gia dinh, cong nghiép nhd.

Sir dung: mon an thém.

V. DUA MUOI

Tén chung: Salted field cabbage.
Tén dia phuong: dua muéi (Viét Nam).

Nguyén liéu: dua cai (Brassica campestris) 95%, hanh 55%, mudi 7% so vi tong s6
rau.

Yéu cdu san pham:
+ Pic tinh vat Iy vi cdm quan: san pham dang ran, miu vang nau, vi chua, man.
+ Pic tinh hod hoc: nudc 93%, pH ban dau 6, thian 1y 4,5, tro 3.,6.
+ Gid tri dinh dudng: protein 1,8%, calo 17/100 g san pham.
Vi sinh vat: Leuconostoc mesenteroides, Lactobacillus plantarum, L. pentoaceticus, L.
brevis, Bacillus brassicae var. fermenti.
Théi han bao quan va sir dung: 3 thang (25°C) trong diéu kién yém khi.
San xudt: Tong s& 200 000 t/niam, san xudt cong nghiép 20%, san xuat gia dinh 80%.
Sirdung: Mén an phu
So dé 83. Cong nghé san xuat
Dua caéi — bo 14 héo — Rira sach — Tron déu

Hanh — Béc vdo — Rira sach {
Cho vao vai

i«

Trén mudi va cho ngép nude

Nén chat
g
Lén men 20+25"C/15 +20 ngay
\

Dwa mudi
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VI. THACH DUA

Tén chung: Naia.
Teén dia phuong: Nata de boco, Nata de pina (Philippines).
Nguyeén ligu: Nudc dia 100%, dudmg 10%, DAP (dihydrogen ammonium phophat) hoic
sunfat 0,5%, axit axetic dam dic 0,1 + 0,8%, giéng 10%,
So dé 84. Cong nghé sian xust

Nudce dira
l
Loc
i
Nudc dudng — Tron déu «— DAP
1
Bun s6i 10 +15ph
!
Axit axetic — Dé ngudi « Cdy giong
\:
Lén men 28+31°C/ 9+15 ngay
{
Nata de coco
Yéu cdu thanh phdm:
+ Ddc tink vdt ly va cdm quan: sin phdm ran chic, mau tring hodc kem phu thuoc vao
gia vi.
+ Bdc tinh hod hoc: pH =39 + 5,5, nudc 63,7%.
+ Gid 1rf dink diedng: calo 146, lipit 0,2%. Cacbonhydrat 36,1%, Ca 12 mg, P2 mg, Fe
0.5 mg, trong 100 g.

Visinh vat: Acetobacter xylinum.
Thoi han sirdung: 1 nam & nhiét dé phong.
Quy mo sdn xudt: gia dinh.

St dung: mon an phu.
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CHUONG 9

CONG NGHE SAN XUAT NUGC UONG LEN MEN

I. CONG NGHE SAN XUAT MOT $O LOAI RUGU DAC SAN CUA VIET NAM
I.1. Cong nghé san xuat rugu nép than

Rugu nép than 12 mot loai dé udng ¢d con, duge san xudt hoan 10an thi cong tir mét loai
gao dac biet. Loai rugu nay khong quéd chung cat, sur dyng ca phdn dich va phan bd lén men da
lam nhuyén.

a. Nguyén liéu sdn xudt rugu nép than

- Gao nép than

Gao nép than 1a mot loai gao dac biét duge rong nhiéu & viing Nam B0, vi thé loai rugu
ndy Ia dic san cha viing Nam Bo. Gao nép than gom bon loai:

+ Né&p cam Piic Hoa

+ Nép den Khinh Vinh

+ Nép than Long Dt

+ Lia lirc nép cam.

Céc loai lda nay c6 nang suit khong cao, thudng chi dat 2,8 - 3,3 tan/ha.

Hién nay din vimg déng bing Nam Bo phan loai nép than theo mau sac hat gao. Theo
cach nay nép than duoc chia thanh hai loai:

+ Nép than den tuyén.

+ Nép than hong do.

Ciic shc 16 cia nép than rit dé tan trong nuéc, vi thé san pham rugu mang mau dac trung
clia loai gao nguyén liéu.

Tuy khdc nhau vé mau sic bén ngoai, nhung cic loai nép than ¢o thanh phan héa hoc
khong khac nhau nhiéu. Ta cé thé tham khao cdc so ligu bang 20.
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Bdng 20. Thanh phén héa hoc ciia gao nép than

Thanh phén Ham lugng (%)
Nude 14
Protein 8,2 -
______ Lipit 1S
T — 749 _____________________
Axit hitu co 0,6
Tro 0,8

- Banh men thudc bic

Bdnh men thude bic 12 mét loai men rugu duge san xuat thi cong. Nguyén lieu chinh dé
sdn xuat banh men thusc bic la; bot g40, men gidng, ca¢ vi thusc bac. Binh men thusc bic chia
nhiéu gidng vi sinh vat thusc vi khudn, nfm men vi ndm méc (nim sot).

+ N4m men

Trong méi gam bdnh men ¢6 tir vii chuc triéu dén vai tram trigu t€ bao nam men. Chiing
gom hai chi khdc nhau; Endomycopsis (chll yéu 13 Endo. Fibuligenes) va Saccharoniyces {(chu

YU 1a S. cerevisiae).

Endo Fibuligenes: 1a 1oai ndm men rat gidu enzim amilaza, glucoamilaza, do dé chiing
vira c6 kha nang duong héa vira c6 kha niang rugu héa.

Saccharomyces cerevisiae: ¢6 kha ning 1én men nhiéu loai dudng khic nhau nhu
- glucoza, sacaroza, maltoza, fructoza, rafinoza, galactoza. Chiing ¢6 kha nang lén men & nhiét do
cao (36 + 40°C), chiing c6 kha nang chiu duge do axit. Ddc biét chiing 6 kha nang chiu duge
thudc sat triing Na,SiF, vii nong d6 0,02 + 0,025%. bac diém nay rat thuin loi cho lén men khi
cdn sir dung thudc st trimg. Dic diém quan trong hon hét d6 12 c6 kha nang lén men nhiéu loai
nguyén liéu khdc nhau nhu gao, ngo, khoai, sin, véi lugng dudng trong dung dich tir 12 +14%
6 khi 16 +18%. Néng d6 ruou trong dung dich 1én men 10 +12%. Nhiét d% 1én men thich hgp
la 28 + 32°C.

Ngoai hat chi ndm men co ban trén, trong banh men thusc bic con thdy nhiéu loai nim
men dai khdc, ching vira ¢6 kha nang thiy phan tinh bot, vira ¢6 kha nang chuyén dudng thanh
rugu, tuy su chuyén héa nay thap. Diéu dic biét 13 cdc loai ndm men dai nay chiu nhiét rat cao,
c6 khi t6i 60 + 65°C va chin dugc chat sat tring nong do 0,05 = 1%.
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+ Nam moc
Trong binh men thudc bic thdy nhiéu loai ndm moc phit trién thuodc Aspergilius,
Penicillinm, Mucor, Rliizopus phét trién nhiéu hon ca.
" Loai Mucor, dac biét 1a Mucor rowxi ¢6 nhiéu dac tinh rdt quy nhu kha ning chiu nhiét
do cao 32 — 35°C, chiing vira ¢6 kha nang duong hda vita c6 khd nang ruou hoa.
+ Vi khuan
Trong banh men thuéc bic c6 nhiéu loai vi khuan phat trién. Trong d6 thay cha yéu la
cdc loai vi khuan lactic va vi khuan axetic. Cdc loai vi khudn thudng lam chua moi trudng. Thot
gian ddu qud trinh lén men, qud trinh nay xay ra c6 lgi vi tao pH moi trudng thich hgp cho nam
men v ndm sgi phdt trién. Tuy nhién néu dé pH xudng qud thip sé anh hudng xéu cho qud trinh
tén men. Mit khdc néu trong dich lén men ¢6 mat oxy thi vi khuin axetic s& oxy hda riugu thanh
_axit axetic, qua trinh nay lam tén hao lugng con tao thanh. -
- Con tinh khiét
Trong qué trinh 1én men gao nép than, luong con tao thanh chi khoang 7 + 10%. Noéng
~do rugu nay thip rat d& dang bi oxy hoa tiép (oxy héa sinh hoc va oxy hda hda hoc) dé tao CO,
va nudc. Do d6, sau khi lén men xong phéi cho thém mot lugng cén tinh khigt nhat dinh vira dé
nang cao ham luong c6n trong rugu vita trnh kha nang oxy héa rugu boi vi khuan axetic,
Cén duge dung dé 1am rugu 13 loai con thic phim cé do tinh khiét cao vdi céc chi
tiéu sau:
+ Trong su6t, khong mau, khong mui la.
+pH=6,5+70.
+ Ham luong c6n 96,5 %V.
+ Furfurol khéng ¢6.
+ Ham lugng andehyt 6 + 10 mg/l.
+ Ham luong este 30 = 35 mg/.
+ Ddu fusel 30 + 60 mg/7.
+ Nudc: thuomg sir dung nudc sach, dun soi d€ ngudi, trong sudt, khong mii vi la, ¢6 pH
=6,5+173. |
b. Co ché qud trinh chuyén héa cdc chal trong lén men rugu nép than
Lén men rugu nép than 1 mot qud trinh hét sic phie tap, xdy ra cic qud trinh héa hoc,

sinh hoc va cdc qud trinh vi sinh vat.
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- Cac qud trinh vi sinh vét

Thue chit clia qué trinh nay la qud trinh sinh san va sinh trudng cla vi sinh vat. Qud
trinh nay xAy ra rat nhanh & giai doan diu lén men, khi cho binh men thudc bic vao nguyén
licu. Sur phat trién manh cfia cc vi khuan giai doan niy kéo theo sy tao thanh mot sO axit hiu
co. Két qua 1a pH moi trudng giam xuéng tao didu kién thuan 1oi cho cdc loai ndm moc phat

trién. Song song d6 1a cdc loai ndm men bat ddu phit trién tuy vdi t6e o y€u hon.

Céc loai ndm méc chi phét trién manh trong giai doan dudng dugc tao thanh, hay diing
hon 13 cudi cha giai doan nam mdc phat trién. Viéc phan 1o rang cdc giai doan phat trién cua vi
khuin, nim mée, ndm men rat khé vi thyc t€ viéc phdt trién clia cc lodi vi sinh vat rong khoi
1én men dién ra déng thai. Chi co mot dicu khing dinh 1a su phat trién khong cing mot mic do.
Su phét trién ctia mot s vi khuan, nim méc doi hdi su cd mat mot luong oxy nhat dinh trong
maoi trudng, chinh vi thé cdc loai vi sinh vat nhy phat trién manh < giai doan dau. Nam men cling
cdn su c6 mdt cha oxy dé tang sinh khdi, tuy nhién mic do khong cao nhu clia ndm moc. Mat
Kliac n&m men phat trién cdn dudng, do d6 cdn ¢6 thdi gian d¢ nam mée chuyén héa dudng tir
tink bot.

- - Céc qud trinh sinh héa:
Trong qud trinh 1én men gao n€p than xay ra ba qud trinh sinh héa co ban:

+ Qui trinh chuyén dudng va cdc thanh phin khdc thanh cac axit hitu co: trong dé co hai
qud trinh tao axit hitu co co ban: qud trinh tao axit axetic va qua trinh tao axit lactic. Qud trinh
tao axit lactic manh hon, ca hai qud trinh nay Xay ra véi cudng do khong manh vi giai doan dan
luong dudmg tao thanh trong khdi lén men chura cao.

+ Qud trinh chuyén héa tinh bot thanh dudng: do sy phit trién cla ndm men
Endomycopsis, tinh bot dugc chuyén thanh dudng. Cic loai ndm mdc va nim men nay trong qua
trinh phat trién tao ra rat nhiéu enzim amilaza, glucoamilaza. Cédc enzim nay hoat dong rat thuin
loi trong giai doan diu va duge kéo dai trong sudt thoi gian ti€p theo. Ban chdt clia cdc enzim
nay 14 cdc enzim cdm 1ng, do d6 nguyén liéu chifa nhiéu tinh bot kich thich manh me qua trinh
sinh téng hop. Diém quan trong thit hai cdn dé cap dén la cdc enzim ndy chiu sy diéu khién bdi
san pham cudi ciing 1a glucoza. Binh thudng thi glucoza s€ ic ché phan ting thuy phén tinh bot,
nhung cic loai ndm méc Mucor rouxii, Rhizopus delemar, cic loai nam men Endomycopsis via
c6 kha nang sinh t6ng hop amilaza, glucoamilaza, vita ¢é kha nang chuyén dudng thanh rugu,
mat khdc cdc loai ndm men Saccharomyces cing rat tich cuc chuyén hod dudng glucoza thanh
rugu. Két qua 1a lugng dudng glucoza tao thanh bao nhiéu ngay lap tiic sé chuyén hod thanh
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ruou, mot phan phuc vu cho sinh Hu&ﬁg cha chinh céc loai vi sinh vat d6. Do d6 trong khdi lén
men nay thudng khong xay ra co ché kim hdm nguge boi glucoza.

- Qua4 trinh chuyén héa dudng thanh rugu

Qud trinh nay dugc thyuc hién bdi Saccharomyces sp.,. Mucor, Rhizopus, Endomycopsis
sp. Trong d6 cdc loai nim men Saccharomyces déng vai trd c¢ ban. Song song vdi qua trinh nay
Ia cic qué trinh chuyén héa dudng, cdc axit hifu co thanh cic san pham phu khéc. '

Diéu dac biét luu ¥ 12 14t ca cdc qud irinh chuyén héa duge xay ra xen k& nhau, ho tro
nhau va tao nén mot qua trinh chung hai hoa, dé cudi cling 120 ra san phdm khong chi ¢é nudc,
rugu ma 12 mot hdn hop san phim bao gom nhiéu thanh phan khic nhau.

Chinh vi thé rugu nép than 13 mot loai rugu c6 huong vi dac trung va ¢6 gid tri cam quan
rat riéng.

c. Quy trinh cong ngheé sdn xudt rugu nép than

Ruou nép than duge san xuat theo mot quy trinh dac biet. Mat nio d6 quy trinh mang noi
dung ciia cong nghe san xudt con theo phuong phip amiloza, mat khéc lai mang ndi dung cla
cong nghé san Xuat rugu vang va mét mat khdc mang néi dung cia cong nghé san xudt nude giai

khat lén men.

San phdm cuéi ciing ctia céng nghé sin xudt ruou nép than khong phai la san phdm qua
chimg cdt nhu rugu cao do thudng thdy & quy trinh san xuat cong nghiép hoac quy trinh san xuat
thii cong ruou d&. San phdm ndy gan gidng ruou can cla dong bao dan 10c mién nii, nhung
khong hoan toan giéng. Ngudi sir dung ruou cdn chi ding dung dich rugu dugc tach ra bang dng
hiit (c4n hit), bd ruou duge giif lai trong cic binh sanh ding 1én men. Con rugu nép than, nguoi
st dung c6 thé sir dung rieng dung dich 1én men, ciing ¢6 thé sit dung hén hop ca dung dich va
c& b ruou sau khi da 1am nhuyén.

So dd 85. Téng quat quy trinh cong nghé san xudt rugu nép than
Gao nép than — XU 1§ — N&u chin — Lam ngudi

Bénh men thudc bic — Nghién min — Phc‘ii tron
Lén men
1
Lam nhuyén
1
Ham c6n

)
Thanh pham
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Thuyét minh quy trinh
»  XUrl¥ nguyén liéu

- Nguyen liéu duge ngam nuée va 1am sach tdch cie tap chdt ban bdm viao nguyen licu.
Dong thdi qud trinh ngam con ¢6 muc dich 1am mém va lam truong nd hat gao dé dé nau chin.

e Phéiron

Sau khi ngam va 1am sach gao, gao duoe niu chin vi lam ngudi. Rac men thude bic (28
— 30 g men thudc bic diing cho 1 kg nguven licu), tron déu va cho vao hit ¢6 miéng nhd, khong
day nap trong 4 gio. Thoi gian nay cung cip oxy cho qud trinh tang sinh khéi vi sinh vat, Sau dé
day ndp hii ti€n hanh lén men.

¢ Lénmen

-Tién hanh lén men & nhiét do thuong, thoi gidn nay s€ c6 ba qud trinh xay ra song song
véi cdc muc do khdc nhau, d6 13 cic qud trinh ting sinh khoi cha vi sinh vat, qud trinh dudmg
héa va qué trinh ruou héa.

¢ Him cén

Sau khi Jén men, ham luong cén dat khoang 7 +10%V. V6i ham luong cén nay rit khé
bao quin va chat lugng rugu khong cao. Do d6 ta phéi b6 sung thém cén d€ tang ham luwgng cén
trong sdn phim rugu va tang kha nang bao quéan san pham,

Sau khi cho ¢6n vao (lugng cén my yéu ciu cla nguoi san xudt va ngudi tieu ding),
rugu n€p than duge tang iy it nhat 6 thing dé én dinh chat lugng ruou va tao huong cho sin
pham.

d. Chdt lugng ruou nép than
Rugu nép than hién c6 hai loai:

- Rugu né€p than dang-dyc: Sau khi 1én men, dem ca khéi 1én men xay nhuyén, him cén
va tang trif tao huong. C6 mau tuong tng miu ciia nguyén li¢u duva vao san xudt.

- Rugu nép than dang trong: Sau khi lén men, dem xay va him cén, sau dé lgc 18y phén
dich, réi dua di tang trlt, tao huong, ¢6 mau tuong ng véi mau clia nguyén liéu san xuat.

Ca hai loai rugu nép than trén déu ¢6 mau vi mii vi déc trung, con ham lugng cén thap
hay cao tuy theo d6i twong phuc vu ma lugng con hdm vao sau khi 1én men nhiéu hay it.
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L.2. Cong nghé san xuit ruou “dé”, rugu “lang Van”

Dic diém khic véi rugu nép than 13 cic loai rugu “dé” hay “lang Van” 1a san phim qua
chung cit va nguyen li¢u diing dé san xudt khong phai 1a gao nép than (cé mau) ma la gao nép
déo (khong mau),

Rugu “d€” dugc san xuat & nhiéu dja phuong véi nhidu loai nguyén {iéu khic nhau, phu
thudc loai gao nép clia viing dé.

Rugu “lang Van” dugc san xudt & ving Ha Béc néi tieng & mién Bic. Rugu dugce san
xuat tir loai gao nép dic biét ctia ving nay.

Tat nhién mbi viing ¢é nhimg kinh nghiém rieng khong chi & cdc khau lén men, chung
cét, pha ché ma d4c biét 1a nguyén lieu va chat luong banh men thude bic.

Men thue bac ciia ngudi dan phia Bic Viet Nam duge san xuit véi luong thude bic
nhiéu hon cdc viing khdc, luong thude bic nhur sau:

Dai héi 3g Tao giac lg
Tiéu héi 3g Qué chi 3g
That phat 2g Qué khau -3g
Nha tao 2 Cam thao 3g

Céc qud trinh sinh hoc va héa sinh xay ra trong khi lén men gidng nhu xay ra trong lén

men rugu nép than.

So do 86, Quy trinh sin xuat rugu “dé” hay rugu “lang Yan™

Nguyén licu — Xir ¥ — N4u chin
. L

Men thuéce bac — Tron
{

Lén men
\

Chung cat
\

San pham
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C6 su khdc biét & khau cumg cat. Thiét bi chung cat 13 nhimg dung cu rit tht céng gém
mdt bo phan nau (chita khéi 1én men), mot bé phan lam lanh {(dung cu chita nudc lanh phia trén
noi) va mot bo phan hing ruou ngung tu O giita hai bo phén rén. Rugu dugc ngung tu va lay ra
theo mot Gng din nho. .

Qua trinh chung cit ruou thudng chia lam hai dot. Dot dau thu leai rucru ¢é néng do cén
45 + 65%V, dot sau thu dugc ruou néng do6 25 +30%V. Tuy theo yéu cdu cla ngudi san xuit va
ngudi tiéu ding cd thé pha dau hai loai rugu véi nhau hosc dé rieng.

V1 qud trinh chung cat hoan toan thi cong nén rugu sau khi chung cét van ¢d do duc chit
khéng hoin toan trong suét.

Cong nghé nay ciing tuong ts cong nghé san xuat rugu nép than, cling gidng cong nghe
san xudt rugu cao do clia cdc nude phuong Tay (Whisky hay Vodka).

Hién nay dd ¢6 nhimg thay doi déng ké trong cong nghé san xudt, mét s§ dia phuong di
tiép thu cong nghé sin xudt rugu nép than bd qua khau chung cat. Sau khi 1én men ¢dn dem toan
bo khoi 1én men xay nhé va ham cén. San phdm cusi ciing 1a hén hop cd ba va dich da 1én men.

I.3. Cong nghé san xuit rugu cin

Rugu can 1a loai rugu [én men tir nhiéu ngudn nguyeén liéw c6 chia gluxit khdc nhau, 1a
sdn phdm cla ngudi dan toc thiéu s6. Rugu cén mang ban sdc dan (¢ hét sic doc ddo cha ngudi
mién ntii.

Truge day nguyén liéu sin xuét ruou cdn la cic loai gao cla lia nuong (lda can). Sau
nay, do nhi€u nguyén nhan, trong dé c6 nguyén nhan thiéu luong thire, nén nguyén licu duge
thay bing céc loai khdc nhu sin, ng6.

Men thuéc bic diing dé san xuét rugu cin, vé co ban cling gidng nhy loai men ding sén
Xudt ruou nép than hay rugu “dé” cla ngudi Viet, nhung thay vi thudc béc, ngudi dan ¢ thiéu
s0 st dung céc loai 14 rimg ¢é nhiéu tinh diu. Chat lugng regu cdn phu thude nhiéu vao s6 luong
va loai 14 nay. Ngudi ta phan ra 1am ba loai men: men mot 1d, men hai 14 va men ba l4.

Piém khdc biét nifa la rugu cin khong qua chung cét, khéng c¢é ham cén va khong st
dung bi ruou ma chi sir dung dich 1én men.

Cach ubng rugu cdn cla ngudi dan toc thiéu s6 ciing rat doc ddo, né mang ban sic van
héa dan 19¢ ving cae. Ruou cdn duge ding trong nhimg dip I€ hoi, cudi hoi, ma chay, ngiy ky
niém. Rugu cdn duge 1én men trong nhimg héi sanh ¢6 trang tr{ hoa van rat dep. Khi sir dung
ngudi ta d6 nude mua hoac nude sudi sach vao hi sang da lén men. Hién nay & cdc nha hang,
khéch san ving niii ngudi ta cho nude tinh khiét vao dam bio v¢ sinh hon. Nhinh cay tre, cay
triic dd duc thong qua cdc dot cam trong hil rugu. M3i nguoi diing mot can rugu, méi ngudj
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udng moét 14n va sau d6 dén ngudi khéac. Ci nhy vay, khi gin hét rugu trong hil, lai dé thém nude
~ Vvao. Lan udng ddu tién c6 vi cdn, chua, thom, ngot. Cang vé sau ruou cing trd nén nhat hon,
So dé 87. Quy trinh san xuit FUcU cin
Nguyén lieu —» Xirly — Nau chin
A
Bdnh men — Lén men

1

Tao huong

P36 them nude
d
Str dung

Chat lugng rurgu cdn duge ddnh gid & sy hai hoa giira cdc thanh phdn cia axit hifu co,
cén, dudng va huong thom. Néng do cén trong ruou can tuong duong hoic 16n hon khong nhiéu
cla céc loai bia.

II. CONG NGHE CAC LOAI PO UONG LEN MEN TREN THE GIGI
IL1. Brem Bali

Tén chung: rugu vang Brem.

Ten dia phuong (Indonesia): Brem Bali.

Nguyén lig¢u: gao nép (loai trang hoac loai den) 95%, gidng vi sinh vat 1a cay Katuk hay
vO cay Saurpus androgynus merr 5%.

Sa dé 88. Cong nghé san xuat Brem Bali

*Cong nghé |
Gao nép — Hip chin — Lam nguoi
' 1

Bot ragi (giong VSV) — Lénmen 4 = § ngay O nhiét do phong

)
Ep —> Dich - Lén men chinh — Lén men phu — Brem loai 1
\
Ba
d
Ep — Dich —» Len men chinh — Lén men phu — Brem loai 2
J
Bi
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* Cong nghé 2
Gao nép — Rira sach — Hap chin « vo cdy Saurpus androgynus
Lam ngudi

1 _
Bot Ragi (giong VSV) — Lén men 5 + 7 ngay & nhiét do phong
1

Dich « Tich —» Bi
+ 1
Len men 7 thing <« Dich « Ep-»> Ba

Tach va lam trong — Brem Bali

Dic tinh vat 1§: dang dung dich, mau nau den hay mau do, vi ngot, chua ¢6 con.
Pac tinh héa hoc: pH = 3,0 + 4,3; do cén 6 ~14%.,
Gia tri dinh dudng: dudng khir 17,3 +26,3%.
Vi sinh vat: Mucor (M. indicus), Candida (C. parapsilopsis).
Sdn xuit thi cong.
I1.2. Bubod

Tén chung: vang gao.
Tén dia phuong (Philippin): Bubod.
Nguyén liu: gao 99%, gidng vi sinh vat 1%.
So 46 89. Cong nghé san xuat

Gao — Hap chin — Lam nguoi
Giéng VSV —» {
Cho vao thiing chita sach ¢6 phii mot 16p phomadt s6ng
Lén men trc;tng bdng t6i 28 + 30°C/ 3 =5 ngay
BuboJ;l
bic tinh vat 1y: dang dac hoac 16ng, mau tring hay mau db, vi ngot ¢6 cén.
Bic tinh héa hoc: pH=3,0 = 5,0
Vi sinh vat: Endomycopsis fibuliger, Aspergillus sp., Rhodotorula sp.
Thoi gian bdo quan v sir dung 2 ngay & 27 + 30°C; 7 ngay 10 « 15°C,
San xudt thi cong.
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I1.3. Bubju
Tén chung: nude udng c6 con.
Ten dia phuong (Triéu Tién): Bubju. '
Nguyén liéu: gao 25%; gao nép 25%; nudc 60%, Nuruk 2%: Koji 2%.

So dé 90. Cong nghé san xuit Bubju

Gao t8, gao nép — Nau chin — Tron déu < Nuruk Koji

l
Cho thém nudc
4

Lénmen — Loc — Bubju

Dic tinh vat 1y: dang dung dich, mau tring, c6 ’cf}n.
Dac tinh héa hoc: cén etylic 16%
Vi sinh vat chi y€u lé.Saccharomyces sp.
San xuit theo quy mo cong nghiép.
I1.4. Lambanog

Tén chung: Rugu nuée dira.
Tén dia phuong (Philipin): Lambanog, Tuba.
S dé 9. Cong nght san xuat
Nudc dira
\
Lén men tw nhién & nhigt d phong 2 - 7 ngay
2
Chung cit

¢
Péng chai
\

Lambanog

Dac tinh vat 1y: dich 16ng, mau sdng ¢é cén.
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Bac tinh hod hoc: pH = 6,5, t8ng chat rin 16,88%; tro 0,33%: do axit 0,09%; con 7,9
+8,6%.

Gid tri dinh dutng: duding 10,63%; dudng khir 0,27%; protein 0,23%.
San xuat tha cong 53 903 lit/nam.
IL.5. Mirin

Tén chung: Mirin.
Tén dia phuong (Nhat): Mirin.
Nguyén liéu: gao sach, con.

So ds 92. Cong nghé san xuat

Gao sach— Niu hoidc hip — cho kéc — Koji

Cén } — Trén J
Com < . |
Len men 30 + 40 ngay
v
Loc
2
Thanh triing ~» Mirin
bic tinh vat ly: dung dich, mau véing lot, vi ngot.
Dac tinh hod hoc: cén 14%; dutmg 43 + 48%; N tdng 56 30 + S0 mg/100ml.
' Gidng vi sinh vat: Aspergillus oryzae.
Thoi gian sir dung béo qﬁém: vai nam.
San xudt 100% theo quy mo cong nghiep 59 000 hl.
I1.6. Sake

Tén chung: Rugu gao.

Tén dia phuong (Nhat): Sake.

Nguyén liéu: gao sach, cdn, glucoza.

Bic tinh vat ly: dang dung dich, mau vang lot.
Dac tinh hoa hoc: pH =4,2; ¢6n 15 + 16%:
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S d6 93. Cong nghé san Xuit

Gao sach —> Hap 100°C/1h — Nam mé&c — Koji gidng

Nam men

Koji — Lén men 10 + 17°C/15 = 25 ngay — moto gidng

Gao nau chin :

Nude

Kojimoto —> Tron déu — Lén men > Loc — Pha tron va thanh tring
Gao ndu chin ' \’

Nude Déng chai

Gi4 tri dinh dudng: dudng t6ng 4%; dudng 1én men 3,5%.

Gitng vi sinh vat: A. oryzae, S. cerevisiae, L. sake, Leuconostoc mensenteroides var

sake. _
Thoi gian bao quan va sir dung vai nim.
San xudt cong nghiep 100%, 1 182 000 hl.
IL.7. Shochu

Tén chung: rugu trng.

Ten dia phuong (Nhat): Shochu.

Nguyén liéu: gao lam sach, khoai ngot, bot mi, bot bép, ke.
Sa 46 94. Cong nghé san xuat

Gao sach — Hdp 100°C —» Nudi méc — Koji
Koji — Tron — Lén men — Nghién ndt
Nam men Gaohdpchin — ¢ « Nude

Nudc Lén men 25 + 30°C/ 15 + 25 ngay
’ ¥
Chung cit
\
Dé yén
Tinh ché
R

Pha tron

2
Péng chai — Shochu

Dic tinh vat 1y: dung dich trong, c6 mii dac trung ctia chat min cho thém vao.
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Dac tinh hod hoc: pH = 3,5 +4,0: cén 25 +30%.

Visinh vat: A. awamori, A. kawachii, S. cerevisiae.

Thdi gian bio quan va sir dung: nhiéu nam

San xuat cong nghigp 100%, cong sudt 254 000 hl.
I1.8. Takju

Tén chung: nuéc ubng c6 con.
Ten dia phuong (Triéu Tién): Takju.
Nguyen liéu: gao hay lda mach lam sach 95 - 98%; Nuruk 2 - 5%; bot mi, khoai lang
(khoai ngot).
So do 95. Cong nghé san xusit

Nuruk
| \
Gao té — Ngam — Hap 100 +120°C/ 30 phiit — Tron — Ngam
d<— cho thém £a0 nép va Nuruk
Lén men
\
Lam loang vé6i nudc
v
Pha trén — Takju

Bic tinh vat ly: dang 1dng, mau tring dyc, vi chua, ngot.
. Dic tinh hod hoc: pH = 3,8 + 4.,0; etylic 5,0 +6,0; nudc 94,5%.
Gid tri dinh dudng: protein 0,4%: dudng 5,0%.
Vi sinh vat: §. cerevisiae, Hansenula anoloza, Bacillus sp., Lactobacillus sp.
Thoi gian bao quéan va sir dung: phy thudc nhiét do 2 ngay ddu & 30°C,
San xuat cong nghiep: 1 246 000 lit.
IIL. Men 1am rugu (Viet Nam)

Tén chung: Stater.
Teén dia phuong: men rucu, men thuse bic (Viét Nam).
Bai i

Bot gao 1kg, thude bic 20,5g, men giong 50g, nude 580mil.
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Thuoc bic:
Qué ( Cinnamomum cassia Blume )
Pai héi ( Iicium verum Hook )

Tiéu héi (Noeniculum vulgare Will )

Thao qua { Amomum Tsao - Ko Grevet L)

Sa nhan (Amomum villoxum Lour )

Bai 2:

| lugng:

Tg
6g
Sg.
1,5¢
lg

Bot gao kg, thude biac 49,6 g, men gidng 50 g, nudc 580 g

Thuoc bdc:

Pai héi (Micium verum Hook)

Qué (Cinnamomum cassia Blume)
Cam thao (Glycyrrhiza uralensis Fisch)
Qui (Angelica sinensis Diels)

Bach linh (Poria cocas Wolf)

Thang ma (Cimicifuga foetida L.)
Bach dan {Eucalyptus citriodora Hook)
HQ tiéu (Piper nigrum Linn)

hodc 6t ( Capsium frutescens Linn

Xuyén khung ( Ligusticum wallichii Fr )

8¢g

8z

8g
48 g
482
48
4g
43

4g

Vi cdc bai thusc bac khdc tir 4 + 30 vi khdc nhau theo kinh nghiém nhung bao dam chit

bu chat dinh dudng cho vi sinh vat phat trién.

Pu huong thom cho rugu.

Tao khing sinh chong vi sinh vat tap nhiém.

Yéu cdu thanh phdam:

Bie tinh vat 1y va cdm quan: dang ran, tring, x6p, thom mui men thudc bic.

Bic tinh hod hoc: chua xac dinh.

S6 lugng vi sinh vat trong nim men: ndm men : 100 + 300 x 10°t& bao / 1g.

Vi sinh vat: Hansenula anomala, H. ciferri, H. dimennae, H. fabianii, Pichia fabianii, P.

fermentans, P. ohmeri, P. terricola, Saccharomnyces aceti, §. cerevisiae, S. diastaticus, S.

fermentati, S. exiguas, S. globus, S. heterogenicus, S. rouxit, Candida javanica, C. mensenterica,
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C. pelliculosa, Rhodotorula glutinis, Turolopsis candida, T. etchellsii, T. mogii, T. stelia, T.

utillis, T. versatillis, Trichosporon cutaneum, Tr. fermentans, Tr. variabile. (Theo L& Van
Nhuang 1991)

Thon han sir dung: 1 nam.
Sadn xudt: gia dinh.
Sirdung: ding trong n&u ruou, 1am com rugu, nude udng cé ruou.

S do 96. Cong nghé san xnat

Gao tot Men gi6ng Thusc bac
D¢ rdo nudc ThuSc nam
l l Nudc l i
Ngam nudc Nghién thanh Nghién min Nghién min
bot min

Tron

Lam thanh
vién

Xép ra nong cé 16p trau
& trén va dudi cdc banh men

v

U & nhiét d6 phong
(28 + 30°C ) trong 2 ngay

Phoi khé chd mat

Men ruon
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IV. RUQU NEP

Tén chung: Alcoholic beverage.

Tén dia phuong (Viét Nam): rugu né€p, ruou trdng, rugu ngang, rugu dJe.

Nguyén liéu: gao nép hodc gao 1€ 99%, ném men, men thudc bic 1%.

Cach lam:

Gao —» Vo — Dé rdo nudc — Niu com — Dé ngudi — Tron men thudc bac da gia nhé
—» Cho vio chum sanh — Nuoi 48 = 72 h & nhiét do 28 + 32°C — Cho nudc sach ngap com
rugu — Cho lén men ti€p (C6 thé bé sung nim men Saccharomyces cerevisiae) & nhiét do 28 +
32°C trong 48h —» Cat rugu — Pha tron — Rucu nép.

Yéu cdu thanh pham: rugu trong, doi khi hoi duc, dac trung cua rugu nép, do rugu
ethanol 30 +45%

Vi sinh vat: Endomycopsis sp., Endomycopsis fibuligera, Rhizopus sp, Mucor sp,

Aspergillus niger, Saccharomyces cerevisiae, Lactobaci flus sp,...
Thoi han sirdung: 1 nam.
Quy mo san xudt: gia dinh.

Sir dung: nudc udng.
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CHUGNG 10

CONG NGHE SAN XUAT NUGC UONG LEN MEN
TU CA PHE VA CA CAO

1. LEN MEN CA PHE

Hat ca phe Ia mét loai hat dugc 14y tir cay ca phé (coffea). T4t ca c6 40 gidng cay ca
phe. Trong d6 ¢6 cdc loai ca phé ndi ti€ng sau: coffea arabia, coffea canephora, coffea arabusta,

coffea liberia va coffea axcelsa. Trong ché bi€n, ngudi ta chi lay hat ca pheé chin.
L1. Céc qua trinh chuyén hoa trong lén men
Trong qué trinh 1én men, nhd hoat dong clia cdc enzim, hat ci phé c6 su thay déi rat sau

sdc vé tinh chat vat 1y va tinh chst hod hge. Cdc enzim nay khéng chi cé trong hat ca phé ma con
do cdc vi sinh vat tr nhién cé trén bé mat hat ca phé.

Thoi gian lén men ca phe thuong kéo dai tir 20 dén 100 gidy. Thoi gian lén men dai,
ngan, phy thu¢c vao nhiét do khi lén men vi d% chin cla hat ca phe, gid tri pH khéi hat 1én men.
Ket qua cdc thir nghiém ciing nhur trong thuc (€ san xudt cho thdy ring:

1. Lén men hi€u khi nhanh va t6t hon 1én men yém khi (Menchu and Rolz, 1973).

2. Néu trong qud trinh lén men ngudi ta cho thém Ca™ $& 1am tang hoat tinh enzim. Két
qua la qua trinh 1én men s& nhanh hon,

3. Hién nay nguoi ta sir dung cdc enzim duoc san xuat cong nghiép dé 1én men ca phe.
Trong d6 ¢6 cdc loai enzim nhu Benefax, Pectozime, cofepec. Két qua sir dung cdc

ch& phidm enzim nay déu chia enzim pectinaza, hemixenluloza va xenlulaza.

Trong qud trinh lén men thanh phan hod hoc clia ca phé dugc thay déi khd sau sic. Su
thay déi d6 ¢6 thé xem bang 21.

Menchu va Rolza (1973) cho thay ngoai cic axit hitu co, ¢6 etanol 13 san phim dugc tao
thanh trong qud trinh 1én men. Qu4 trinh tao thanh etanol nhu sau:
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CeH ;06

& A
CH,COCOOH CH,COCOOH
\: N
CH,CHOCOOH  CH, - COOH + HCOOH

\
CH,CH,OH + H, + CO, (pH = 6.2)

Bdng 21. Su thay d6i thanh phan hod hoc eiia hat ca ph¢ trudc va sau khi lén men

X % chat kho
Thanh phan
Trudc lén men Sau 1én men
Nusc 35,3 50
Lipit 6,0 ’ 40
Pectin 47,0 36,2
Homoxenlulaza 9.4 8,0
Cic chat khac 2.3 1,1

1.2. Vi sinh vat trong 1én men ca phé
C6 rit nhidu lodi vi sinh vat tham gia trong qué trinh 1én men ca phe. C6 thé tém tat
nhu sau:

1. Céc loai vi khudn lactic: tim th&y rat nhiéu vi khudn lactic thugc Leuconostoc va

 Lactobacillus.

2. Céc lodi cdu khudn thudc Acerobacter va Escherichia.

3. Cdc loai Bacillus chita nhi€u pectinaza.

4, Cac loai ndm men.

5. Céc loai ndm soi nhut Aspergillus, Fusarium, Penicillin.

6. Cic loai thude Erwinia.

Trong qud trinh lén men, nhiéu tic gia cho thdy luong enzim pectinaza dugc 1éng hop
kh4 nhiéu. Cdc enzim nay tham gia phan img sau: Pectin + H,0 — peroxit pectic + CH;OH

Enzim pectinaza duoc tao thanh nhd vi khudn va nhd ndm mdéc. Trong d6, luu ¥ rang cdc
pectinaza chia vi khudn thudng hoat dong & pH cao hon éﬁa ndm mdc (& vi khudn pH=5+ 6 va
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& ndm mdc pH = 4 + 5). Céc enzim pectinaza thuong bi mét hoat tinh & nhiét do 95°C trong 20
phiit).

II. LEN MEN CA CAQ

Cacao va Socola duge san xuat tir hat cia cay Theobroma cacao. Day 1a loai cay dugc
trong & viing Trung My thoi gian rdt lau, trudc khi nguoi Tay Ban Nha dat chan i ving dat nay
(1519). Din dan cay cacao duge ngudi Tay Ban Nha chuyén vé trong tai Chau Au, sau dé duoe
trong tai cic nudc Chau A.

I1.1. Phuong phap 1én men hat cacao

C6 ba phuong phap chinh lén men hat cacao.

a. Pinwong phdp ciia ving Tay Phi

Phuong phap nay khong doi héi thiét b phitc tap. Theo ph uong phdp nay, hat cacao duge
Ién men thanh ting déng, rén bé mat va dudi déng hat duoc phi mét 16p 14 chu6i. Qu4 trinh lén
men kéo dai khoang 6 ngay. C 2 hoac 4 ngay duge dao tron mdt 1dn dé tang nhanh qua trinh lén
men. '

b. Phutong phdp lén men ciia ngui Nam My

Phuong phdp ndy duge thuc hién nhu sau: hat cacao dugce chita vao cdc thiing véi khéi
luong 1,5 tdn. Xung quanh va phia dudi thiing ¢6 cic 18. C6 khi ngudi ta pha 14 chudi trén bé
mat thing hodc xép & dudi ddy thing.

¢. Phuong phdp lén men duoi long dat

Nguoi ta dao mét cdi hd duéi long dat va d6 hat cacao xudng dé tién hanh lén men.
11.2. Vi sinh vit trong qua trinh lén men

a. Ndm men

Trong khét cacao lén men thdy sy ¢6 mat clia cic loai nidm men (loai tao ¢con va huong
thom). Céc loai ndm men thdy & hiu hét cdc 16p cacao tir ddy dén bé mat khéi lén men. Thuomg
thdy hai loai Kiuyveromyces va Saccharomyces véi s lugng rat 16n.

Céc loai ném men nay tham gia chuyén ho4 cdc chat theo phucong trinh sau:
CH,,0,, +H,0 —» 2 CH,,0, + 18,8 kJ
{(glucoza hay fructoza)

C¢H,,0, —> 2 GH,0H + CO, + 93,3 kJ

(glucoza hay fructoza)
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Ngoai hai loai trén con thdy rit nhiéu loai ndm men khdc nhw: Hansenula, Kloechcera,

Torulopsis, Candida, Pichia, Shizo saccharomyces, Saccharomycopsis, Rhodotorula,

Debaryomyces, Hanseniospora.

b. Vi khudn luctic

Trong khdi lén men, ngudi ta thiy cd rat nhiéu loai vi khuan lactic khdc nhau nhu
Betabacterium, Streptobacterium, Lactobacillus, Streptococcus. Cc loai vi khudn laciic chuyén

hod dubmg thanh axit lactic va cdc loai axit hiru co khac.
c. Vi khudn axetic

Cic vi khuan axetic phdt trién sau ndm men. Ching chuyén hod etanol thanh axit axetic

theo phuong irinh sau:

CH.OH —>—> CH,COOH + H,0 + 496 kJ

Il

Thudng thay trong d6ng cacao lén men cdc loai vi khudn axetic sau: Acetobacter raneer,
A. ascendens, A. suboxydans, A. xylinoides, A. orleanense.
d. Cdc lodi vi khudn khdc

Ngoai ba nhém vi sinh vat trén, trong déng cacao len men thay ¢4 mat clia B. cougulans,
B.  Puwmidus, B. Stearothermophilus, Micrococcus, Pediococcus,  Streptococcus,

Propionibacterium, Zymomonas, Flavobacterium, Achromobacter va Proteits.

Trong dong cacao lén men, ngudi ta cling phdt hién thdy nhiéu loai ndm sgi nhu
Aspergillus, Mucor, Penicillium, Rlizopus.

Trong qud trinh 1én men, cic lodi vi sinh vat s& Jam tdng nhiét do khoi 1én men, lam
giam pH i 6,5 xudng con 4,5 lugng axit axetic ¢6 thé dat 2% v luong axit lactic tang tir 0,01
dén 0,22%. Ngudi ta ciing phat hién duge 17 loai enzim duge tao thanh trong gud trinh Ién men.
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