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LI NOI PAU

Céng nghé vi sinh la mdt bé phdn quan irong trong Céng nghé sinh
hoc, 1a mét mén khoa hge nghién ciiv nhiing hoat déng séng cua vi sinh vat
dé ap dung nd mét cdch 16t nhat vao cdc quy irinh sdn xudt & quy mé cong
nghigp.

Tuy 1&2 mdt nganh khoa hoc con nor tré, nhung do nhiing dong gop
quan trong cho nhan loai vé méat li ludn ciing nhu thic tién, nén trong vai thip
nién gan diy né da tién nhiing budc ddng k€ va sé phat rién mét cdch déy
hiia hen & thé ki XXi

D& gitp cho sinh vién va cac ban quan t&m dén linh vifc ndy, bén canh
gido trinh Vi sinh v4t hoc dai cuong, CONG NGHE VI SINH sé cung cap
thém nhdng hiéu biét vé thé gidi vi sinh vat vdi nhilng dng dung thuc tién rét
phong phi.

CONG NGHE VI SINH frinh bay mét cach khai gquat nhiing hidu biét cd
ban vé céc vén dé sau :

— Nhiing tién dé ca ban vé hoa sinh hoc, di truyén hoc cia Céng nghé
vi sinh.

~ Céc nguyén tdc cd ban treng nudi cdy vi sinh vat cong nghiép.

— M3t s& quy trinh céng nghé dng dung vi sinh vat trong san xust mét
$6 san pham.

Linh viie Céng nghé vi sinh rdt réng va da dang nén khé tranh khoi
nhiing sai sét, hode chita ddp tng duge moi mong mudn cda cac ban.

Xin chan thanh 1iép thu va cdm on sy gop vy cta ban doc.

TAC GIA



CHUONG |
MO DAU

I. MOT SO KHAI NIEM CO BAN

Trude hét ching ta can lam guen véi khai niém CONG NGHE SINH
HOC. Pay 1a mot thuat ngif ma tif nhimg ndm 60 cia thé ki XX trd lai day ludn
duge nhdc téi va duge coi nhu mét sy kién ndi bat cda thoi dai

Vay chang ta hidu thé nao la Cong nghé sinh hoc ? D& givip hiéu o khai
niém nay, trong céc sdch, tap chi da c6 rdt nhiéu dinh nghia, li gidi khac
nhau. Trong s6 d6, dinh nghia cta Lién doan chau Au vé Cong nghé sinh hoc
{nam 1981) nhu sau : Céng nghé sinh hoc duge coi la mét tap hop cia cdc
nganh sinh héa hoce, vi sinh vat hoc, t& bao hoe, di truyén hoc vdi muc tiéu dat
toi s ung dung cong nghé edc vi sinh vé@t, edc mé, cdc t€ béo nubi va cde cdu
phdn cia té bao.

Céng nghe sinh hoe 1a mét linh vie khoa hoc cong nghé rong l6n. Néu
xép theo cac déi tueng sinh hoce, ¢6 thé chia Cong nghé sinh hoc thanh cac
nganh sau day

- C6ng nghé vi sinh : La nganh ¢dng nghé nhim khai thac tdt nhat kha
nang ki diéu ctia co thé vi sinh vat. Thuc chét ¢ thé coi vi sinh vat la cac nha
may cue ki nhé va cuc ki tinh vi. Nhiém vu cia Céng nghé vi sinh 14 tao ra
ducc diéu kién thuan ui cho céc vi sinh vat hoat déng v6i hidu sudt cao nhat.

— Céng nghé t& bao (t& bao dong vat va thie vdt) - Cac t& bao dong vat,
thuc vat véi bo may di truyén dac trung cho timg loai, giong dugc tao diéu kién
phét trién trong cac mai trudng xic dinh va an toan. Ki thut nubdi cdy md
duge coi la ki thuat chd yéu cla Céng nghé t& bao.

— Céng nghé gen : La nganh cong nghé stt dung hé théng cdc phuong
phap thuc nghiém ung dung céc thanh tyu cia Sinh hec phéan ti, Di truyén
hoc phan ti d& tao nén cdc t6 hop tinh trang di truyén mong mudn g
mét leai sinh vat. Tu do giﬁp diéu khién mot cdch dinh hudng tinh di
truyén ciia sinh vat. Ngay nay, nganh Cing nghé gen dugc suy ton la mai
nhon tién céng xung kich cta Cong nghé sinh hoc. Ki thudt di truyén la
ki thuat chd yéu cua Céng nghé gen, Mot diéu hét sde 1 tha 1a vi sinh
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vat dugc coi 12 mét trong nhitng d68i tugng thyc nghiém i tuéng dé nghién
ciu vé ki thuat di truvén.

O chuyén dé nay, ching ta sé di sdu tim hiéu chu y&u vao linh vue
Céng nghé vi sinh., Va d€ hiéu mét cdch thau ddo Céng nghé vi sinh,
chiing ta ean tim higu thém mot s& van dé vé Cong nghé gen - cu thé
12 mot s6 vAn dé vé ki thuat di truyén - duge coi la chia khéa d& gidp
md ra nhitng dng dung mdi eia Cong nghé vi sinh.

Il. CAC GIAI DOAN PHAT TRIEN CUA CONG NGHE VI SINH

Cing nhu cdc linh vue khoa hoe khée, Cong nghé vi sinh ma tidn
than ctia né 1a cong nghé 18n men ¢é dién da trai qua nhiing chang dutng
phat trién day khé khan, phic tap v6i nhiéu phat minh va c¢& nhing 15
lam, nhitng ki céng va cd nhimg ngé nhan. P& rdi tit mdt linh vuc sinh
hoc iing dung cdce thude tinh cha vi sinh vAt mét cach thu dong, d&n nay
Cong nghé vi sinh da tré thanh mét nén cong nghé tién tién véi nhing
khia canh tng dung mdéi mé, dia thu hit su quan tAm sau sfc efa cdc nha
khoa hoe, cong nghé gia va ca cdc thuong gia.

Cong nghé vi sinh da phét trién qua nhiéu th& hé. Cé nhiéu quan
diém khéc nhau vé viéc phan chia cdc giai doan phat trién.

Theo cdch chia tugng d6i hgp li thi Cong nghé vi sinh da trdi qua
cac thé hé chi yé&u sau :

I. Thé hé thy 1

Bac trung giai doan nay la con ngudi s dung cic thude tinh cia vi
sinh vat mdt edeh thu dong, hoi vay ngudi ta con goi la giai doagn lén
men cd dién.

Thai tién s, khodng hon 6000 nam trudec Cong nguyén, con ngudi
da biét san xudt kha nhiéu loai rugu, bia va mot s& thuc phdm lén men
bang vi sinh vat. Tuy vay, ¢ giai doan nay, tadt cd déu dua vao kinh
nghiém, san xuit chi & quy mé th( cong. Con ngudi thidu su hifu biét vé
su tom tai va vai trd cda vi sinh vt trong cic qud trinh lén men.

2. Thé hé thya 2

Thai gian khodng tit nhitng nam ba muoi dén nhing vam siu muoi
cua theé ki XX

Giai doan nay dugc md dau bang su kién Alexander Fleming tim ra
chat khang sinh penicillin nam 1928. DPing vé thdi gian, thé hé thd hai
roi vao thai ki cia Pai chién Thé gidi lan hai. Thoi ki chién tranh da dat
ra mdt yéu ciu hét sdc cap bdch vé mét s§ duge phdm ding dé chita bénh,



chd yéu la cdc loat khdng sinh, vaccine... T d6 thiic ddy nhanh viée tim
kiém c4c chdt khdng sinh, vaccine va dua vidce sdn xuat cdc ché phdm nay
& quy mé 16n hon. Péng thai ciing do yéu cdu cia chién tranh va thoi ki
sau chién tranh, vin dé luong thuc va thic udng ciing duge dat ra mét cdch
hét stic c4p bach, gop thém dong luc thic ddy cde nha nghién citu tim kidm
gdy tao khan trueng cde ching vi sinh vat dung cho sdn xuat 16n. Cing tir
day, cong nghé lén men 16n ra déi vd ngay mot phat trién.

3. Thé& hé thu 3

Thoi gian tif nhdng nam sdu muoi trd lai ddy (Thai dai ching ta
dang séng).

Dén giai doan nay Céng nghé vi sinh d4 ¢6 gdng vuon 1én ddp tng
nhdng nhu cdu ngay mét cao hen vé dinh dudng, nang luong cda con
nguoi, dd ¢d gdng tham gia giai quyét vin dé 6 nhidm cia moi trudng,
tao sy cdn bdng sinh thdi

Thute t& & giai doan nay Céng nghé vi sinh da phat trién thanh mét nganh
doc 14p, 1a edng cu déc lue phuc vu cho san xuat bing vi sinh vat céc sdn phdm
cAn thidt cho nhu cu dgi séng con ngudi nhy protein, enzyme, amino acid,
thudc trir siu, phan bén ... Nhitng hiu biét méi vé thién nhién da gidp con
ngudi st dung cdc phé pham phu ph&m cla c4e nganh khéc (néng nghiép, cong
nghiép dau khi, cong nghiép thue phdm) d& thong qua cong nghé 1én men taora
cdc san pham c6 gid tri nhu protein, vitamin, enzyme ... G giai doan nay, cac
qua trinh sinh tong hop xay ra 6 vi sinh vt da dugc con ngudi can thigp va didu
khién mét cich tich cuc hon, Ciing § giai doan nay chung ta thay hé mé tuong
lai tuoi sdng cia thé hé thir tu cta Cong nghé vi sinh : giai dogn Céng nghé vi
sinh mot. Thé hé nay s& phat trién mat cach diy hda hen & the ki XXI.

Tuy hién nay rat nhiéu van dé dang ¢én trong pham vi nghién cdu,
nhung Cong nghé vi sinh luc nay d4 dat duge nhing thanh céng budce ddu
rdt ddng khich 1. Trong d6 vi sinh vat duge si dung mét cdch dinh hudng
nhim tim ki€m cdc bién phdp hitu hidu nhat (théng qua Cong nghé gen
- Ki thudt di truyén) d€ gidi quyé€t mét cdch triét dé cdc van dé dat ra
cua thé hé thd ba. Cé thé manh dan néi riing : chuing ta dang ding trudc
ngudng cua cia thé hé thd tu. Nhitng thanh céng ddy hita hen ciia thé
hé thif tu sé cho ching ta nhitng sdn phdm v6 gis nhu nhing gidng cdy
trong lai tgo khéng cdn phdn bén (vi chiing ty bén phén bdng qud trinh
cé dinh dam), nhitng cdy trong chéng chiu duge nhing didu kién khdc
nghiét ciia khi hdu, chong sdu rdy ... vi ching da duge mang trén minh
nhing gen chiukho han, khding sdu rdy ... hode tao duge nhizng cd thé
ve sinh vdt sdn xudt voi hidu sudt cao nhdt cde chdt nhu khdng thé,
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insulin, khdng sinh ... Hodc thong qua ki thuat di truyén véi d6i tugng
la cae vi sinh vat, ching ta sé tim ra bién phdp hiu hiéu dé tri cde bénh
nan y cua thé ki nhu ung thu, AIDS ...

Tat cA con dang & phia trudc, nhung hién nay da c6 nhidu co s§ dé
ching ta viing tin vao hién thuc cia né trong tuong lai.

1. UNG DUNG CUA CONG NGHE VI SINH

" Cong nghé vi sinh duge tng dung mét cach ring rii va c¢6 hidéu qud
trén nhiéu linh vuc sdn xuit va doi sdng.

1. Trong linh viic y t&, bao vé sic khde con ngudi

Tinh hinh sdc khde chung cda nhén loai hién dang & trong tinh trang
rdt dang lo ngai. Hau nhu hic naoe ciing c6 khoang 1/3 nhan loai dang &
trong trang thai dau 6m. Vi vdy van dé tim thuéc tri bénh, nhat 1a nhitng
bénh nan y hién dang duge dat ra hét sdc cap bach. Céng nghé vi sinh
da déng gbp trong viéc tim kiém nhiéu loai duge phdm quan trong.

-a) Vaccine thé' hé& méi:

Trong qud trinh tim ki€m cée bién phdp, thuc phong va tri mdt sé
bénh truyén nhiém, mét thanh céng ddng ké cia Céng nghé vi sinh 1a
tao ra cdac vaccine thé hé mdi.

Trong khodng hon hai thap ki gin day, con ngu¥i da tao ra nhiéu
vaccine thé hé mdi nhu vaccine ribosome, vaccine ki thuit gen, vaccine
¢hé tao tif cdc thanh phan cda virus ..

Vaccine th& hé mdi ¢6 nhimg uu diém sau:
— Rat an toan vi khéng sit dung tryc tiép vi sinh vat gy bénh.
- Gia thanh ha vi khéng cin nudi virus trén phdi ga hay cac t8 chic

mb cha déng vat vén rat phdc tap va tdn kém, gidam bt duge chi phi van
chuyén va chi phi ki€m tra tinh an todn trudc khi dung ...

* Vaccine ribosome: C#u tao tir cdc ribosome cla timg loai vi khudn
gay bénh (thuong han, t&, dich hach ...). Uu diém cia loai vaccine nay la
it déc, tinh mién dich cao.

* Vaccine cac manh cida virus: La vaccine ché tao tit glycoprotein cGa
vo virus gy bénh nhu virus com....

* Vaccine ki thudt gen: La vaccine ché tao tif nhitng vi khudn hay né&m
men tai td hgp, c6 mang gen ma hda viéc téng hgp mot protein khéng
nguyén cla mét virus hay vi khuéin gay bénh nao dé.



b) Insulin:

Vigc san xudt insulin & quy mé cong nghiép ngay nay c6 1& 12 méot
trong nhimg thanh céng rc r& nhat, sém nhat cia Cong nghé gen.

Insulin 12 mét protein duge tuyén tuy tist ra nh¥m didu hoa lugng
dugng trong mau. Co thé thi€u hut insulin trong méu sé lam réi loan hau
hét cdc qua trinh trao d8i chat & co thé, din dén tich nhidu dudng trong
nuée tiéu. D& didu tr] bénh nay, nguwi ta thudng tiém insulin cho ngusi
bénh. Ché pham insulin nay dugc trich tir tuyén tuy cla gia sie.

D€ ¢6 100 gam insulin ngudi ta phai sit dung tuy tang cta 4000 -
5000 con bo. Vi viy gid thanh cGa insulin rit cao. VA lai cting ¢6 bénh
nhan khéng nhay cdm vé6i insulin tach chit tir dong vat.

Nguti ta da co ging téng hop insulin bing con dutng héa hoc. Qua
trinh nay rat phdc tap, phai trdi qua trén mét tram bude khée nhau,

Vao thdng 9 nam 1978, H. Boger lan d4u tién bing ki thuat di truydn
thong qua vi khuin Escherichia coli (E. coli) da thu nhan duge mét lugng
16n insulin. Cu thé ngudi ta da chuyén gen chi phéi tinh trang tao insulin
cua nguti sang cho E. coli. V6i E. coli da duge t4i t§ hop gen nay, gua
nuéi cdy & ndi lén men c6 dung tich 1000 lit, sau mot thai gian ngin c6é
th& thu duge 200 gam insulin, tuong dudng vdi lugng insulin chiét rat tir
8000 - 10000 con bd. Thanh ¢éng nay da ching minh mot didu hét sie
méi mé va li tht: gen cla con ngudi c6 thé lam viée mét cdch ¢6 hiéu
qua trong bd gen cla vi sinh vat.

c) Interferon:

Interferon c6 ban chit protein, 1a y&u t8 mién dich khong dic hiéu,
la chat gidp co thé chéng lai nhidu loai bénh (ré c6 phé tdc dung khdng
virus réng).

Thong thudng d€ thu nhén interferon, ngudi ta phai téch chiét ching

tUr huyét thanh ctia mau nén rit tén kém.

Bang phuong phédp tuong ty nhu d6i v6i insulin, hién nay ngui ta
c6 thé thu nhan mét luong 16n interferon théng qua cdc cg thé vi sinh
vt da duge tdi t6 hop gen d& phuc vu cho viée didu tri cAc bénh nhidm
trung.

Thang 1 nam 1980, Gilbert da doat gidi thudng Nobel nh& thanh
cong trong viée thu nhan interferon tir E. coli da duge tdi t8 hap gen.
bBén thang 3 nam 1981, By mén Di truyén & Dai hoc Washington da
thanh céng trong viéc thu nhéan interferon tir nAm men Sac. cerevisiae c6
hiéu sudt cao gdp 10.000 14n so véi & t& bao E. coli.
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d) Kich té sinh truéng HGH (Human growth hormone):

HGH duoc tuyén yén tao nén. Théng thudng muén ¢é chd phim nay
ngudi ta phai trich li né tir tuyén yén cta tit thi. M&i t thi cho duge tir
4 - 6 mg HGH. Theo tinh toan, mudn chita khéi cho mét ngudi lin sé
can lugng HGH thu duge tir 160 - 150 i thi ! Didu nay cho thdy mét tré
ngai rat dang ké khi chita tri ching lin cho tré em.

Dén niam 1983, mét thanh céng cha Coéong nghé vi sinh da giap con
ngudi mot 18i thodt trong viée diéu ché HGH. Ngudi ta da thanh cong
trong viéc thu nhan mot lugng 16n HGH tit vi khuin E. coli da duge tdi
t& hap gen (tir mdt lit dich 1&én men cia E. coli thu duge lugng HGH tuong
duong véi lugng chat nay thu duge tir 60 tir thi).

e) Chét khang sinh:

Khéng sinh 1& mét trong nhitng thude dugec Cong nghé vi sinh dau
tu san xudt tif rat lau. Cho d&n nay, ngudi ta di tim duge hon 2500 loai
khdng sinh véi cdu tric phan t{ rat da dang. Trong s§ dé chi yéu la céc
khiang sinh c6 ngudn goc tu vi sinh vit.

Trong giai doan phéat trién méi cha Céng nghé vi sinh, ngudi ta cd
géng néng nang suit tac khang sinh 1én gip hang tram, ngan lan so véi
chiing vi sinh vat gdc théng qua viéc gAy tao dét bién hay tao cdc moi
trudng téi wu cho su tac thanh khdng sinh ciia cdc ching vi sinh vat.

Ngoai ra, ngudi ta ciing da st dung ki thuat di truyén nhim muc
dich tao ra cde chiing vi sinh vat ¢6 kha ning sinh khang sinh méi c6
phé tac dung réng, chéng duge cic vi sinh vat da lon thude khdng sinh.
Theo huéng nay, ngudi ta ¢6 thé 4p dung phuong phdp chuyén gen tao
mot loai khang sinh 44 biét (khdng sinh actinorhodin) ¢ mét loai xa
khudn (Streptomyces coelicolor) sang cho mét loai xa khuén khéc (Ac-
tynomyces spp.). K&t qua 1a loai Actynomyces spp. da tao ra dugc ba loai
khéng sinh méi vdi phé tac dung khéc véi loai khang sinh ¢6 & Streptomyces
coelicolor.

2. Trong linh vye san xuit nong nghiép
a) Cai tao gidng cay tréng:

Théng qua ki thuat di truyén véi sy hd trg cGa vi sinh vat, con ngudi
da va dang tac ra nhimg cd thé thuc vat ¢6 nhimg dic tinh quy bau:
chéng chiu sdu riy, chiu dugc thuéde diét co, chiu ditge phen, chiu han ...
Mot trong nhimg thanh tuu cba hudng déng gép nay la viéc tao ra nhimg
cay tréng c6 sic dé khang vdi chdt diét co. Cu thé la: khi sit dung hecbixit
phun diét ¢ cho cay dau tuong, ngudi ta nhan thdy mot s§ cé da quen



tl{on) v6i thude nén cé khéng chét ma cdy trong lai bi chét vi thufc diét
6. Trude thye t& nay, cdc nha khoa hoc da quyét dinh vay much gen chiu
trach nhiém vé tinh bén viing véi hechixit cta c6 dai d€ chuyén sang cho
cdy trong fcdy ddu tuong) va da tao duge cay dau tuong chéng chiu lai
véi thude diét co hecbixit. Hién nay mét sé cong ty thucng mat da du
kién ban ra nhing tii hang chda ca thudc trir ¢ 1an hat gidng da duoe
Xt i “mién dich” véi thude chéng cb dai.

b) Tao ché& pham thudc trif sdu c6 ngudn géc vi sinh vat:

Hién nay néu khéng dung thuse héa hoc thi séu ray s& pha hoai mua
mang (cé not, c6 luc bj mdt trdng vi séu hai), rudi mudi gay dich bénh
nghiém trong.

Dé bio vé cay tréng, chéng cdc vu dich bénh. con ngu#i da va dang
phdi dung thude héa hoc trir sdu, rdy, bo gay. b6 la nhing hop chit hiw
¢ phan 16n ¢6 chua Cl, P. Didu nay khién cho moi trudng séng ngay
cang bi dau dgc, trang thai 6 nhidm cia khéng khi, dat, nudc ngay mét
tram trong homn.

Truge thyc t&€ nay, con ngudi da khéong thé khéng quan tam dén
hudng s dung cdac ché phdm vi sinh vat dé try cdc con trung ¢é hai.
Nhimg ché& phdm nay hoan toan vé hai d8i vdi ngudi, déng vat. gia sic,
gia cAm (ngogi tri tdm nudi). Hién nay nguti ta da xay dung hang loat
cdc nha mady san xuit cdc ch& phdm vi sinh vat diét cén trimg véi san
lugng ngay mot gia tdng. Trén thi trudng the gi6i hién nay ngudi tidu
ding rt quen vdi cdc loai ché& phim vi sinh vit c¢6 tén nhu: Thuricide
(ciia M), Bathurin (cée Tiép Khde ci), Entobacterin (eda Lién X6 chd),
Biospore (cia Céng hoa Lién bang Pic) ... :

c) Phan bon cho cay trong:

Hig¢n nay cac loai phan bén héa hoc duge san xudt ra chua du cung
cap cho nhu ciu tréng trot. DAY 1a chua tinh tdi gid thanh cda phén bon
héa hoc ngay mét ting cao vi nhidu li do. Vi vay huéng si dung phan
bén ¢6 ngudn gdc vi sinh vat ngay cang thu hit su chi y eGa con ngudi.

* Phan vi sinh vat ¢é dinh dam: Céc loai phén vi khudn nét sin -
vi khudn Rhizobium céng sinh véi cdy ho dau, ch& phdm Azotobacterin
tr vi khuén ¢§ dinh dam séng tu do Azotobacter ducge st dung dé tang
nguén dam, kich thich sinh truéng, tang ti 18 ndy mam cha hat. B8 mg
rong kha nang ¢ dinh dam cda vi sinh vat. con ngui hién dang thuc
hién chuyén gen c6 dinh dam - nif (nitrogen fixation) tir vi khuin cg dinh
dam (hién dang ldy ti vi khudn cd dinh dam yém khi, séng tu do Klebsiella)
sang cho nhimg vi sinh vit khéng ¢ khd nang c8 dinh dam nhu Agro-
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bacterium tumefaciens, E. coli. Cho dén nay di cé ké&t qud kha quan ¢
quy md phang thi nghiém. V& nguyén li thi khéng cé li do gi khéng
chuyén duge gen nif sang cho cdy hoa thdao — thuc vdt béc cao. Tuy vay,
can phai c6 thoi gian vi ngudi ta nhan thiy hoat déng gen & vi khudn
(t& bao Procaryote) va ¢ thuc vat (t€ bao Eucaryote) ton tai su khéc biét
rat ldn.

* Phdan phice hop hiu co vi sinh Phytohormone:

Day la loai phan bén mé ngoeai thanh phén cic hop chat hitu co min
cao cdp, cac hgp chat hitu co chuyén ding con ¢é hén hgp vi sinh vat cé
dinh dam va cdc vi sinh vat phdn gidi 14n, cellulose tao min va cdc vi
sinh vat sinh cdc chat cé hoat tinh sinh hoc nhu khéng sinh, amino acid,
vitamin. Céc vi sinh vat nay duge tuyén chon thich ng v6i diéu kién sén
xuit, duge san xuat trong didu kién vé tring., theo mét céng nghé hién
dai, bao dam cac vi sinh vit s& ¢6 kha nang séng va hoat dong tdt trong
diéu kién dat canh tac. Viéc st dung phan phiic hop vi sinh vat lién tuc
trong mot thai gian dai c6 tdc dung phuc hdi chat lugng cia dat, han ché
hién tugng rda tréi chat dinh dudng, chéng sy x6i mon, chai cing cia
dat. Do vay bdo vé méi trudng sinh th4ai bén vimg.

d) Ché pham vi sinh vit hitu hiéu EM (Effective Microorganisms):

Ché phdam EM {3 phat minh eciia gido su, tién si Teruo Higa, Dai hoc
Ryu Kyus, Okinawa, Nhat Ban. Ch& phdm nay chia khoang 80 loai vi
sinh vat. Chung bao gbm cdc nhém vi sinh vat chd y&u saw: vi khuan
lactic. vi khudn quang hgp, ndm men, ndm méc, xa khudn .... Cde vi sinh
vat nay ¢o ngudn gdc tu nhién — tde khéng phai nhimg vi sinh vat thu
duge tir ki thuat tai t6 hop gen. T4t cd ching c6 mdi quan hé tuong hé
thich hgp véi nhau vé mat sinh li v c6 thé cung séng chung véi nhau
trong mot mdi truyng nhan tao khéng vé trung. Khi dua ching trd laj
méi trudng tu nhién, vai trd tdc dung cha ting nhém vi sinh vat sé& ting
lén rat nhidu. Ché phdm EM c¢6 nhitng tdac dung sau:

- Cai thién méi trugrng 1i, héa, sinh cia dat va tiéu diét cde tdc nhan
gay bénh, sau hai trong dat.

- Tang kha ning quang hgp clia cay trong.

~ Thic ddy kha nang ndy mam, ra hoa, két trdi va lam chin & thue
vat.

- Gitp xit li 84 nhiém méi trudng.

Hién nay ché& phdm EM da dugc Ong dung réng rdi § cdc qubc gia
trén thé gidi, dac biét 1a & cdc nude chau A, Viéc 4p dung ché phdm nay
da thu duogc nhimg két qua ddng k&, do d6 Hdi nghi Quéc t& t8 chic vao
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-thang 11/1987 tai Thai Lan d4 gidi thidu cong nghé nay vdi khu vire chau
A - Thai Binh Duong. Va cing tai héi nghi nay, mang luéi néng nghiép
thién nhién chau A - Thai Binh Duong (APNAN - Asia Pacific Nature
Agriculture Network) da dugc thanb lap dé kich thich vige nghién ciu,
thu nghiém va dap dung ché phidm EM.

3. Tham gia gidi quyét van dé nang lugng, bio vé méi trudng
a) Giai quyet vdn dé ning lugng phuc vu con ngudi:

Ngudn ning lugng truyén théng (than da, thuy dién, ddu khi) ngay
mdt can dan va thim chi cé ngi lai khéng c6 ngudn tai nguyén nay. D&
b sung ngudn nhién liéu dang bi can kiét, Céng nghé vi sinh da gép
phin dua thém nguén ning lugng mai.

- Con (con ethanol): Hién nay 6 mot s& nude vi khéng c6 ngudn ddu
khi, gia xang dau nhap tang cao, ngudi ta nghi dén giai phap st dung
con chay xe véi hén hop XAng - cén goi la gasohol (xdng pha 10 - 20%
eén). Mot trong nhimg nuée di ddu va ung dung manh nguén ning lugng
méi nay dé chay xe ia Brasil. Brasil vao nam 1985 da sin xudt 1 ti lit
con/nam dé dimg chay hang tram ngan xe hoi. Coén ethanol c6 duge do
céng nghé lén men ruou cung cdp. O day nguti ta cho lén men rugu tir

ngudn nguyén lidu ré tién (dich thiy phan cia gd va cellulose. dudbng va
ri dudng ...).

- Khi sinh hoc (biogas): Thubng biogas chita khodng 60 - 80% khi
methane (CHg). Biogas duge sinh ra do qud trinh lén men cdc phu, phé
pham néng nghiép, cdc loai rdc giau cellulose cling vdi phan, nuée tiéu
cua ngudi, gia sdc, gia cAm .. Nguyén }i cia qud trinh sdn xudt nay la
sif phén gidi yv&m khi coa khu hé vi sinh vat 1én men methane. Qua qua
trinh lén men ngudi ta thu khi biogas. cdn ba con lai ¢ bé 1én men duge
dung lam phan bén. K&t qua la con ngudi cung mét lic gidi quyét hai
van dé dit ra cla cude séng:

+ Tang ngudn ning lugng.
+ Xu li rac, phé thai, bdo vé méi trudng khong bi 6 nhiém.
Véi wu diém noi trén lai khéng cin céc trang thigt bi hién dai, dét
tién nén hudéng giai quyét nang lugng nay duge cdc nude quan tam 4ap

dung.

Bing dau la Trung Quéc. Hién ¢ Trung Qudc ¢é khodng 7 triéu bé
khi sinh hoc dang hoat déng, cung cdp khodng 30% nhu cdu vé nang
lugng cho x& hoi. Nguti ta sdn xudt biogas § quy mé nhd va vita bang
cdch x4y bé xi mang hay dung tii bang cao su. Mbi bé thudng ¢6 dung
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tich 8 — 10 m°. Pén nam 2000, Trung Qudc ¢é khodng 30 triéu b€, cho
phép xd i 1 ti t4n phé& thdi/ndm va tao ra khodng 500 ti m® khi tuong
duong v¢i 500 triéu tdn nhién liéu, tri gid 100 ti USD.

Nudc ké t6ila An Dg. § An D6 nam 1985 c6 400 ngan bé, dén nam
1992 tang 1én dén 1 triéu bé.

Ro rang day 1a hudng gidi quy&t t6t nan khing hodng vé nang lugng
hién nay.

b) Bao vé mai trudng, tao cén bang sinh thai :

Pay 1a van dé dugc quan tAm todn cdu va l1a van dé s6ng cdn cla
loai ngudi hién nay. Céng nghé vi sinh da tich cyc tham gia gidi quyét
mét s5 van dé thude linh vye nay nhim gidp con ngusi dat duge nhing
thanh tuu trong linh vucbdo vé m6i trudng séng nhulgi dung thude tinh
quy bdu ciia vi sinh v4t ¢6 khd nang déng hod ngudn cd chat rat phong
phiu tif cdc dang hydrocarbon dén cdc dang cellulose, cao su va cdc din
Xud't cua caosu ... dé thue hién cdc gua trinh xu i cde nguén nude thdiva
ch&'t thai. Khi tién hanh phan gidi cde loai nudc thdi, chdt thdi (qua
hoat déng hidu khi va yém khi) vi sinh vdt dd chuyén hod chung thanh
nhing hgp chdt ¢6 cdu tric don gidn dé phdn huy, va cdn tao duge mot
ngudn sinh khéi giau protein, khodng, vitamin ... K&T qud cdc qud trinh
xitli nay gép phdn lam méi trudng séng trong sach hon, taosycan bing
ginh thdi trén hanh tinh ching ta.

Tém lai, chi mdi luge qua vai khia canh cia cuge song, chiing ta da
thdy ré vai trd to 16n va cuc ki quan trong cda Cong nghé vi sinh. Trong

sy phat trién tdi day, tin rdng, Céng nghé vi sinh s& ti€p tuc déng gép

cho nhdn loai nhdng diéu ki thu hon, htfu hiéu hon, ding véi sy tin tudng
vi mong doi edia con ngudi : the ki XXI1a ki nguyén cia Cong nghé sinh hoce
n6i chung va Coéng nghé vi sinh néi riéng. .

Iv. POI PIEU SUY NGAM

Gi¢ day khéng ai c¢6 thé phi nhdn nhang déng gép to 16n cua Cong
nghé sinh hoe néi chung va Coéng nghé vi sinh ndiriéng vao 1i€n bd cia
loai ngudi. N6 ndng cao sdn lugng vit chat, cdi thién sic khoé con ngudi
va mdi trusng séng.

Song qua thue t&€ cho thay, b4t ki mét tién b nao cia khoa hec cing
¢6 thé dem lai nhang loi fch to 1dn cho loai ngudi, nguge lai cang ¢d thé
tré thanh mot hiém hoa 16n d4i véi doi séng con ngudi. Diéu ndy con tuy
thude vao con ngudi st dung né. Nhing thanh tyu vé v4tli hat nhdn da
gitp ta khing dinh diéu trén. Cdc nha v4t If t budi binh minh cia cdc
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phan ng phén ra nguyén t di lo Au ring mét thi nghiém binh thutmg
trong phong thi nghiém c¢6 thé din dén nhimg két qua khing khiép. Ho
da néi réng: bat ki mét tén ngu xun nao trong phong thi nghiém ciing
¢é thé lam nd tung Trai D4t. Sy kién nhimg nam sau nay cho thdy, dang
s¢ khéng phai 1a “nhimg k& ngu xuin trong phong thi nghiém” ma chinh
la nhing ké vo hiong tam trong csc chinh phu hiéu chién. Nguy hiém
khéng phai 12 cac sai l4m thie nghiém vé tinh, ma la nhitng heat dong
dinh hudng va ¢6 y thde hén hoi cla nhitng ké chay dua v trang, cha
trifong sdn xudt cdc loai vii khi hat nhan c6 sdc c6ng pha khing khiép
dé st dung trong chién tranh chéng lai loai nguwi.

Nhung dé san xuat bom nguyén tir, bom hydrogen trong bat ki quéc
gia nao cung ddi hdi phai cé nén cong nghiép nang phat trién, va didu
d6 khé gidu ai duge. Con dé tao ra nhitng vi khuén nguy hiém c¢é bo gen
da duge tai t6 hop qua viéc tiép nhan nhitng gen dang s¢ nhu gen gay
ung thu, gen khéng cdc chat khang sinh ... d€ tao ra nhing qua bom vi
trang thi vdn dé lai khsac. N6 khéng can sy dau tu 16n lao vé nguyén liéu,
nang lugng. Co sé vat chit khéng cin to lon, 16 lidu. Né ¢6 thé nup béng
duéi v4 bge clia mét cong trinh binh thuong, tham chi la “nhan dao” nhu
sdn xuat chat khang sinh, vaccine. Con dudng nay that hap dan déi vei
nhimg ke mubn trién khai méot cude chign tranh vi tring. N&u nhu chién
tranh bang bom vi tring xay ra thi sic tan pha cda né sé khoc liét, mang
tinh toan cau ching kém gi so v8i cac loai bom hat nhan. Lich s da
canh bdo cho ching ta phai bist chén sém nhing nguy co déng 8¢ nay
trugc khi né trd thanh hién thue.

Mot trong nhimg thanh tyu cla Céng nghé sinh hoc néi chung va -

Cong nghé vi sinh néi riéng 1a viec Ung dung Ki thuit di truyén dé tac
nén nhiing sinh vat da duge bién d8i di truyén GM (Genetically Modified).
Tit d6 da tao nén nhimng bign d8i thin ki & cdy trdng va vat nudi. Két
qua gat hai duge trong cac phong thi nghiém cong nhu trén déng rudng
thue nghiém khién cic quéc gia tién tién, cdc tu ban tu nhan khéng chin
chir ddu tu vao finh vyc nay nhiing khoan kinh phi khéng 18. Véi su dau
tu ddng ké nay, ho da thu duge nhimg két qua rat kha quan. Cé thé néi
khéng ngoa ring: hau nhu mdi ngay con ngudi déu tao ra duge nhing
loai mdi.

Nhing thye vat chuyén gen ddu tién duge tréng thue nghiém ngoai
dong rugng vao nam 1983 nhu ca chua Flavr-S8avr do hang Calgene san
xuat. Loai ca chua nay c6 dic diém, cé thé bio gquan, tén trir lau hon so
v6i ca chua thudng, vi ¢ né ngudi ta da c4t bo gen c6 vai tro kich hoat
dé san xudt ra mot héa chat lam cho trdi ca chua mém di khi chin. Va
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ca chua GM dé dugc ban trén thi trudmg nude Anh vac 1996. Cing nim
d6, dau nanh GM cung duge tréng, va cho dén nay leai dau nay da chiém
khodng 15% sén luypng dau nanh sdn xuét trén thé gisi. 0 Hoa Ki, mét
s loai cdy trong GM thu duge da che nang sudt cao, chéng chiu t6t déi
vOi cac téc nhédn giy hai (sau ray, ¢§ dai) nhu cidy ngé GM da duge hang
Ciba Geigy lai tao da trong trén dién tich 200.000ha, cay béng c6 ghép
gen chong thudc diét cd, cay laa c6 ghép gen Bt chéng duge con trung
gay hai va cdc cay ci cdi duong GM, dau nanh GM cing duge lan luot
Iuu hanh trén thi trudng. Cdy dau nanh GM da duge st dung lam vat
ligu chinh, phu hay chat phy gia trong khoang 30.000 leai thue phdm ban
khdp thé gidi.

Theo Le Figaro Magazine, ndm 1996 trén thé gidi da cé 2,5 tridu ha
dat duge trong cdc gidng ciy lai tao gen. Use tinh thi truvng nay sé dat
20 ti USD chi trong véng 4 nam (tir 1996 dén 2000).

Khi cdc san phdm GM di vao ddi séng xa hdi, né duge con ngudi dén
nhan va su dung mdt cach ho hdi. Nhung ciing tif thuc té trién khai
nghién ciu, ing dung nay da lam ndy sinh ¢ moi nguti nhitng suy tu
dang luu ¥. Hién nay trong ndi by cong déng cdc nha khoa hoc ¢é nhidu
y kién rat khac nhau danh gida vé cdc sén pham GM. C6 nhitng ngudi
ung hd, ¢6 y ki€n danh gia cao cde sdn phdm GM. Nguge lai, cing ¢
nhimg ngusi bén canh ¥ kién ddnh gia nhimg mat wu viét cla cde sin
pham GM con ¢6 nhimg v kién dé dat, lo au. Ho cho ring cdc nghién cdu
vé cac san phdm nay cdn chua ddy da, va dac biét ho quan tAm dén
nhimg nguy co tiém &n chua biét dugce hét c6 thé giy ra do cc san phdm
GM ién ngudi tidu dung. Theo ho cdn phai cé nhing hiéu bist nhiéu hon
nita vé sédn phdm GM tru6e khi bat dén xanh cho sy phd bién sit dung
réng rai. Vdi nhimg ban khoin ndi trén, hang tram nha nghién cdu thutc
vat, vi sinh vat, di truyén va cdc chuyén gia vé sinh thai hoc thudc nhiéu
qudc gia da ki vac mét vin ban kéu goi “Can cé mot su kiém soat cac
phdt minh vé di truyén”, trong dé ho luu tdm dén cic sinh vat da duce
tai té hdp gen do con ngudi tac nén. Theo ¥ kién ciia cdc nha khoa hoc,
diéu ma ho lo 4u nAm & ba van dé sau:

- Bang cdch cai mét gen la vao mot co thé, ngudi ta lam thay ddi té
chic sinh hoc clia né. Mét cdach nglu nhién, cdc manh cta ché pham DNA
cia thé cho c6 thé tai t& hap véi DNA cla té bao thé nhan. Két qua la sé
tdng hop nén nhimg chat la (co thé la nhing chdat déc) gay hai cho cé thé
nhan. Va virus — cu thé la bacteriophage khi duge s dung lam thé mang
chiu trach nhiém dua mot gen nao dé vao 18 bao nhan cé thé gay nén nhiing
ddt bién va do dé dan d&n ung thu ¢ nhimg sinh vat nhan gen.
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Nguoi ta cho ring: chua ¢6 gi bdo dam cho tinh an toan trong viéc
lai ghép gen gidta cdic ¢4 thé !

- Vén dé thi 2: Chua khéng ché duge ki thuat ghép gen, Do dé chua
tac dugc su 6n dinh cla cdc gidng ciy, con GM duge tao thanh. Cu thé:
ngudi ta lo ngai cac loai gen khang cy (gen khang khang sinh, gen chéng
chat diét ¢ ...) s& rat cé thé “nhdy” i ca thé nay sang ca thé khéac trong
quan thé sinh vat. K&t qua sé tao nén nhiing loai ¢ dai “siéu ¢é” khong
thé tiéu diét duge vi ching da vé tinh ti€p nhan cdc gen chéng thudc diat
cé. O mbdt thi nghiém khéc, cdc nha khoa hoc Anh da phat hién gen
khang ampicillin duge c&y vao cdy bdp Ciba Geigy da duge truyén sang
cdc vi khudn séng trong 6ng tidu héa cia bo duge nuéi bing bdp séng.

Két qud la s§ vi khudn § trong 6ng tidu hoa nay cing trd nén khang
ampicillin.

- V&n dé cudi cung 1a tinh da dang sinh hoc von lam nén sy phong
Phu cia hanh tinh liéu ¢6 bi de doa béi sut chon loc manh mé bang céng
nghé mdi nay khéng? Ngudi ta 4i ngai khi nghi ring dén mét thei diém
nao d6 chi con lai vai loai lda, ngd, diu ¢6 nhimg ddc tinh wu viét nhat
duge con ngudi trong va thu hoach, Céc loai ciy tréng khéc bi lang quén
sé bi mat dan di. Piéu nay chdc chdn s& anh hudng lén dén sy can bing
sinh théi trong ty nhién, mét quy luat ma con ngudi dang phan diu
gin gii.
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CHUONG 1

CO $G HOA SINH HOC, DI TRUYEN HOC
CUA CONG NGHE VI SINH

1. PHAN LOAI SAN PHAM

Cac chat duge sdn xudt bang con dudng l1én men nhd vi sinh vat rat
da dang. D@ tién cho viéc nghién cdu va dng dung, ngudi ta da ti€n hanh
phan loai sdn phadm lén men cong nghiép dua vao cdc tiéu chudn sinh li
trao déi chat cua vi sinh vat. Su phan leai néu dusi diy da duge don gidn
héa @ nhiéu (vi khéng dédn ra cde sdn phdm phu).

1. Vit chat té& bao (sinh kh6D)

Viéc tong hop sinh khéi t& bao la qud trinh thuc hién dé san xuat
protein vi sinh vat. Qua trinh nay tring vdi qud trinh sinh trudng cuaa
vl sinh vat.

Theo chifc ning nay, trong qud trinh tién héa dd phat trién nhiing
co ch€ diéu hda trao ddi chat bao dam mét phAn lén dén muc cheo phép
cac chdt dinh dudng cung cdp sé duge s dung vae qud trinh téng hop
cac thanh phén eita t& bao.

2. Cac san phim trao dé8i chat

Gom 4 loai san pham sau:

a) Cac san pham cudl cling cla sy trao d&i ning lugng:
D6 & cac san phdm clia qud trinh 1én men.

Lén men la mét trong nhing con dudng cha qua trinh trao doi ning
lugng. Ngoai viéc cung cdp ning lugng cho té bao, 1én men con cung cép
cdc san phdAm rdt cd gia tri déi vdi dol séng con nguvi. D6 1a cdc san
pham: ethanol, acid acetic, acid lactic, acid propionic, khi methane ...

b) Cac chat trao d8i béc I:

- La nhitng vién gach cdu triic nén vat chat cGa t& bao. Trong s8 cdc
cao phan t sinh hoe thi day la nhimg chit c¢6 phan t(f lugng thip: cac
amino acid, nucleoside, nucleotide, dudng.
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- La san pham cuia qua trinh trao déi chiat trung gian. Vi du nhu
cdc acid hitu co cla chu trinh Tricarboxvlic.

c) Cac chat trao d&i bac Il

La nhing chat trao di cé phan i lugng thap, khéng gip trong moi
cd thé vi sinh vit. Nhing chat nay khorng e6 chie ning chung trong trao
ddi chdt cia 1€ bao. Vi du: cde chat khang sinh. cdc déc t6, cde chat cé
hoat tinh kich thich sinh truéng nhu gibberellin.

Cé y kién cho ring cdc chat trao déi bac II {a nhing chat cé chite
nang naoc d6 trong viéc giap sinh vat tén tai trong nhiing didu kién sinh
thai nhat dinh. Vi du: chat khdng sinh ¢6 vai tro gidp vi sinh vat déi
khdng véi nhimg co thé khéc trong méi trutng sdng ty nhién, déc t6 do
nidm giy bénh tao ra 6 hai cho cdy, con chd ma né ki sinh ..

d} Enzyme:

L& nhing protein xic tae cho sy bién d6i cde chét cua t8 bao Mbi
té bao vi sinh vit ¢6 khodng 1.000 loai vuzyme, vél 30 phan v [én dén
10°. bao gom enzyme néi va ngoal bao. D6 la cac enzyme: amylase,
protease, cellulase... trong d6 enzyme ndi bao chidm da s6.

3. Cac san pham cua sy chuyén héa chat

. ) - T& bao vi sinh vat . .
Tién san pham > San pham.

Té& bao vi sinh vat théng qua heé enzyme ctia minh déng vai trd xoc
tac cho cac phan ing chuyén héa cic chdt. V& mat 1 thuyét, nhitng phan
ing nay c6é thé xdy ra nho nhimg xic tdc hoa hoc nao do. Tuy nhién céc
quéd trinh nay déi khi khéng thé thuc hién duge & didu kién binh thudng
ma chi thuc hién duge wrong diéu kién dac biét nhu ¢ nhiét d va Ap suit
cao. Trong trutng hop ndy, sdn xudt bing phuong phdp héa hoc thuan
tiy la khéng kinh t€, ngudi ta sé chuyén sang sin xuit bang cbng nghé
vi sinh.

Ta ¢6 thé don of mét vai qua trinh chuyén héa do vi sinh:
* Sy chuyén héa ethanol:

V1 khudn acetic . .
Ethanal >  Acid acetic

Cdc vi khuén acetic tham gia chuyén héa nhu Acetobacter, Acetomonas.
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* Sw chuyén héa sorbit:

Vi khudn Acctobacter suboxydans

Sorbit —> Sorbose
Hg(l}—OH ' H,C-OH
|
HO-C-H C=0
HO—(lj—H Acetobacter suboxydans , HO»-CI—H
| I
H-C-OH H-C-OH
| |
HO-C-H HO-C-H
| l
HC-0OH HoC-OH
D - Sorbit L - Sorbose

(Sorbit st dung ¢ ddy thu nhan duge bing con duong téng hop hia
hoc ta glucose. Sorbose thanh phém la nguyén litu khéi ddu dung d& téng
hop hda hoc acid ascorbie, tic vitamin C).

II. MOI LIEN QUAN GIUA SINH TRUGNG VA SU TAO THANH
SAN PHAM

Trong diéu kién nuédi edy tinh, qua trinh sinh trudng cda mét qudn
thé vi sinh vat trdi qua bén pha va duge bifu dién thanh mot d6 thi co
dang hinh ch@ S. Trong diéu kién nudi cdy nay, toan bé qud trinh sinh
trudng cha vi sinh vat gin lién véi sy thay déi theo thai gian cia i_:éc
diéu kién nudi cdy. Trong mbi trudng, cic chat dinh dudng theo thai gian
sé giam, tuong ung lac dy sé lugng t& bao vi sinh vat sé ting Ién. Péng
thoi hoat tinh trac déi chat cla t& bao ciing sé thay déi. Lic nay edc san
pham trao déi chat ¢ thé ¢6 vai tro khdc nhau ddi véi t& bao.

Ta c6 thé tam chia cdc sdn pham ra lam hai loai:

- Loai sdn phdm ma sy hinh thanh cha né gén lién vé6i sinh trudng
cia vi sinh vat, nhu cac chat trao déi bac I, cdc enzyme, cdc sdn phdm
cha qud trinh 1én men. Sy téng hop cdc san phdAm nay xdy ra trong thai
gian sinh trudng va con c6 thé tidp dién sau khi sinh trudng da két thuc.

~ Loai ¢dc san phdm ma sy hinh thanh cla ching khéng cén thiét
cho sinh trudng cia vi sinh vdt, nhu cdc chat trac ddi bac II. Sy téng
hgp cac chat ndy xdy ra sau khi sinh truéng da k&t thuc (& vao pha cén
bdng).
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Sinth trudng va
tao thanh sdn pham

Giai doan nay cla su tao thanh san phdm duge goi la giai doan san

xudt, hay la giai doan dée thi. Tudng dng véi giai doan sinh trudng nguoi
ta goi la giai doan dinh duéng.

Maoi lién quan gilta sinh trudng va sy tao thanh san phiAm duge trinh

bay ¢ hinh 1.

b

3
- . N I B
Giai doan dinh dugng | Giai doan die thu
1

Sinh trudng va
lao thauh sdn pham
em e m
A

41

A J

Thii gian 4’ Thin gian
a. _ b.

:Binh trgng =0 oo :$4n pham

Hinfr 1 ' B&ng hoc cua sy sinh trudng va taoc thanh san pham & vi sinh vat
a. Sinh trudng va sy tac thanh san pham dién ra dong thai;
b. Sy tao thanh san phdm bat dau sau khi sinh trudng da két thic

Tuy vay ciing ¢6 nhiéu sdn phdm ma sy hinh thanh ciia né khéng

nam trong hai truémg hop trén. Tam goi la dang trung gian, Vi du nhu
s hinh thanh amino acid. M#c dit sén ph&m nay duge hinh thanh ¢ giai
doan dinh dudng, nhung né van con tiép dién sau khi sinh truéng da két
thic vi qud trinh tong hop cac amino acid tiép dién trén co s clia mét
sai hong vé diéu hda trao ddi chat téng hop,

TU dé cho thay, trong cong nghé 1én men ddi héi nha sdn xudt phai

biét sdn phdm minh cén thu duge sinh ra ¢ giai doan nao clia qua trinh
nudi cdy. déng thyi phai biét tim moi bién phdp dé t6i wu héa qua trinh
nudi cdy dé tif do sé cho hiéu sust tao sin phdm cao nhdt. P& dat duge
sy t6i uu héa cdc qua trinh 1én men, didu cdn thiét 1a phai tim rta trang
thdi sinh i cta vi sinh vat ma § d6 ning suit tac sdn phdm dat cao
nhat va duy tri né trong thoi gian dai. Cé thé coi phuong phdp nuéi cay
lién tyc la mét vi du vé su thanh céng trong viée tim ra diéu kién nudi
cdy bdo dam cho vi sinh vat dat trang thdi sinh truéng, phat trién tsi
uu. Tuy vy, trong san xudt cdc sdn pham, nhiéu khi ngudi ta cling gap
phéi trudng hop vi sinh vat dat trang thdi sinh trudng, phét trién t6i wu
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khong déng thoi v6i viéc cho ra mét san phdm v6i hidu suit cae nhét.
Bay qué 1a mgt van dé kha phuc tap cdn cé su ddu tu nghién ciu.

Trong céng nghé 1én men, cdi dich cudi cing can phdi dat toi la: tir
cd chat ban ddu véi mdt dung tich ndi 1én men nhé d&n mifc cho phép,
trong thoi gian ngdn, c6 thé thu hoach sdn ph&m mong muén véi nang
sudt cao nhat. Cé nhu vay gid thanh sian phdm méi ha. Mét quy trinh
chng nghé nhu vay mdi hoan thién.

IIL. NHUNG NGUYEN TAC DIEU HOA TRAO POI CHAT

Trong hoat dong séng cia minh, vi sinh vat tac cdc san pham trao
ddi chét va cdac thanh phdn cdu tao nén té bao chi § mie can thiét cho
sinh trudng, phdt trién, sinh sdn duy.tri loai. Cé nghia la, trong ty nhién -
khéng cé su san sinh du thita cdc san phdm trac déi chat bac I, II...

St trao ddi chat cia t& bao cé tinh kinh t& nay duge bdo dam la nhd
& vi sinh vat tdn tai cdc co ché& diéu hoa trac ddi chat téng hop phat
trién ¢ muc dé cao.

1. Diéu hoa hoat tinh enzyme nh& sy e ché bing san phim
cudi ciing hay con goi la sy kim ham do lién két ngudge

Ngu#i ta nhan thiy: san pham cudi cling cla qud trinh sinh téng hop
mbt chat ¢6 khd nang giy ra su vc ché& qua trinh téng hop cia chinh né.

San pham cudi cing du duge t& bao téng hop nén hay thu nhén ti
méi trudng ngoai, khi ¢ néng dd du thita so vdi nhu cau cla co thé vi
sinh val s& d4nh hudng dén enzyme dau tién trong chudi sinh téng hop.

Ta ¢6 so d6 chudi cac phan tng sinh héa xay ra dé téng hop chat (X):

l

{a} (b (c}
A — B » » X

Enzyme dau tién (a) la mot enzyme di tap thé N6 cé dac diém thay
dai c&u hinh khong gian khi ¢6 mat san phim cudi cing nhidm gidm bét
hoat tinh xdc tac cia minh. O enzyme nay, ngoai vi tri gdn véi co chat
A {trung tdm xdc tdc), né con ¢ mot hay nhiéu vi tri gan vdi san pham
cudi cung X goi la trung tam di lap thé. Trung tam xic tac va trung tam
di lap thé tach biét nhau vé khong gian va khac nhau vé cdu tric. Trang
thdi hoat ddng cha enzyme nay dugc dac trung & chd: né c6 kha nang
gidn vdi co chat A vA néu bén canh co chat A cdn c¢6 sy hién dién cha X
& mde do6 du thira so vdi nhu cdu cia co thé vi sinh vat, thi s& xdy ra su
bao vay cta trung tAm di lap th&, lam cho trung tam xic tdc bi bién ddi
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cau hinh khéng gian dén mic khién cho enzyme (a) khéng thé gin duge
véi cd chat A ma chi gén v6i X. Nhu vdy enzyme (a) sé khéng c6 hidu
lye trong vige chuyén héa A thanh B. Chudi sinh téng hgp X sé bi gian
doan. Do d6é X sé& bi gidm s& lugng.

Sy tc ch& qua trinh sinh tdng hgp nay x4y ra nhanh va rat c6 hiéu
qua. Ngudi ta nhan thay enzyme (a) tuy van duge co thé vi sinh vat téng
hop nén nhung bi bat hoat.

Su diéu hoa nay ¢ mic d§ enzyme.

2. S cam Wng va dc ché qud trinh téng hop enzyme

Khi trong mai trudng nuéi cdy vi sinh vat e6 mot chat kho déng héa,
vi sinh vat phdi tiét vdo méi trudng mét hoac vai enzyme tuong ng dé
phan hiy co chit dé thanh nhitng chédt ¢6 thé déng héa duge. Enzyme
duge hinh thanh nay goi 1a enzyme cam dng. Co chat kich thich qu4 trinh
nay - tic chdt khé déng héa - duge goi la chat cam tng.

Sy cdm (ng va tc ché qud trinh téng hop enzyme & vi sinh vat da
duge ¥. Jacob va J. Monod gidi thich dya trén co s cia hoc thuyét Operon.
Day la hoc thuyét da duge F. Jacob va J. Monod dé ra khi nghién cuu
trén déi tugng vi khudn dudng rudt Escherichia coli. Hai éng da duoc
nhin giai Nobel nam 1966.

Hoc thuyét Operon gidp lam sdng té co ché didu hova chuong trinh
lam viée cua bd gen dBi véi qud trinh sinh téng hop protein - enzyme.
Theo Jacob va Menod, phan t& DNA nhidm sdc thé duge phan héa vé
mat chie phan thanh mét s gen (hink 2).

a) Nhém gen cdu trdc: Nhéom gen nay ddm nhan viéc ma héa cau trie
cua cdc phan ti protein - enzyme., Cic gen nay thudng x&p lién nhau.
Trong trudng hgp Lac operon cioa E. coli, cdc gen cdu troc gém ba gen ki
hiéu la A, B va C.

- Gen A : ma héa thd tu amino acid cla B -galactosidase.

- Gen B : mi héa cdu tric ¢lia enzyme thdm thau galactosidepermease,
can thiét cho qua trinh vin chuyén lactose vao té bao.

- Gen (U : ma héa cau tric cia enzyme thiogalactoseacetyltransferase.
Ca ba gen cdu tric néi trén tac thanh mét don vi phién ma.
b) Gen diéu khién (Operator):

La doan DNA n#m ké bén nhém gen ¢&u truc, ki hiéu 12 O. Nhe tac
dung gan véi chat e ché, Operator lam viée nhu mét “cong tic” phu trdch
viée “dong md” hoat ddng ciia nhém gen cdu trac.
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Hinh 2 : So db diéu hoa sinh téng hap protein-enzyme (Theo F. Jacob va J. Monod) *
c) Gen khéi déng (Promoter) — ki hiéu la P:

La doan DNA nam ké phia truéc Operator, la noi gidn enzyme RNA
polymerase. Enzyme nay xuc tdc cho qua trinh tong hgp RNA théng tin
cia nhém gen cau trac. Khi chat (c ché gén vao Operator thi phan ti
RNA polymerase bi can trd, khong di chuyén doc theo mach khuén DNA,
dan dén cac gen cau trac bi kiém ché& va khéng tao dugc protein cing
nhu enzyme tuong dng. Do vi tri va chic nang nhu vay nén ngudi ta goi
la gen Promoter (gen khdi dong).

d) Gen diéu hoa (Regulator):

Gen nay chiu trach nhiém ma hoéa viéc tong hop nén mot protein
dac biét déng vai tro chat e ché. Thudng né chi duge téng hop véi mot
lugng khéng dang ké trong t& bao (khodng 10 - 20 phdn tiz/té bao). Dac
diém cua chat dc ché: la mot protein bién cau oligomer; c6 hai tam dac
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thi; hai tAm nay lam cho chat e ché c¢6 kha nang hoac gdn dugc v6i chit cam
dng hodc gan véi Operator : chat tc ché ¢6 4i lue 16n d8i vai Operator, thong
thusng né hay gin vao Operator.

Nhém gen cdu trac, gen Operator va gen Promoter dudce t6 hop lai thanh
mot don vi goi Ia OPERON. Mdi mot Operon tuong ung véi mét gen diéu hoa,
chiu sy kiém soat nghiém ngat cua gen nay.

Khi trong méi truding xuat hién chit cam tng. Chat nay cé 4i lue véi chat
dc ché, no tac dung véi chat de ché. Diéu ddng luu ¥ & day 1a chat cam dng khi
tdc dung vdi chit de ché& 1am cho chat ue ché bi bat hoat. Cu thé: khi chat cam
ing gin véi chdt e ché, nd 1am thay ddi cdu hinh khong gian ciia chét dc ché,
do dé lam gidm di luc cia tdm gdn chdt te ché vdi Operator, tir d6, gidp
Operator ty gidi thoat khéi chét e ché. Lic nay Operon sé duge giai phéng.
Lién dé1 gen Promoter duge gidi phéng. Phan tit RNA polymerase khéng bi
can trd va né duge di chuyén doc theo mach khuén DNA. Qu4 trinh tong hop
RNA thong tin sé dugc bat d4u. Cac gen cdu triic s& lam viée dé tién téi téng
hap protein. Enzyme sé duge hinh thanh. Chinh enzyme duoc tao thanh nay
$€ ¢ trach nhiém phan hiy co chdt kho déng hoa (chdt cdm ting) néi trén. Do
chinh 14 enzyme cdm tng.

Ngudi ta c6 thé khai quét héa nhing diéu kién tdng hgp enzyme cam ung
nhu sau:

~ Trén nhiém sdc thé cia t€ bao phdi c6 nhimg gen tuong dng véi cdc
enzyme s€ dugc hinh thanh.

— Cde nguyén lidu x4y dung phan t enzyme: cde amino acid va cac hgp
phidn cia nhém ngoai (néu enzyme cén cé6 nhom nay trong phin ).

- Nang lugng can thidt cho viée hinh thanh cac lién két.

-~ Chat cam Ung.

Theo s d6 cua Jacob va Monod, di ¢6 ba didu kién trén ma khong cé chdt
cam (ng thi enzyme cdm ing cimg khdng duge tac thanh, Nhu vay, dé hinh
thanh mét enzyme cam (ng phai hoi dd bén didu kién: gen, nguyén lidu xay
dung, nang lugng va chit cdm ung.

3. Diéu hoa téng hop enzyme nhd sy kiém ché biing san pham
cudi cung va su gidi kiém ché
Trong ca ché€ nay ching ta lai gap lai chat X - 1a nhing chét ¢6 phan ti

khoi thap, 12 sdn pham cudi ciing cia mét chudi sinh téng hop. Vi du X d dayla
mét loai amino acid ching han (hinh 3).

Nguai ta nhan thdy X ¢6 tdc dung déc hiéu vdi chat de ché (chdt do gen
diéu hoa téng hop nén).
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Khi trong méi trugng c6 hién tugng du thita chit X so vdi nhu cdu clia té
bao, X s& gdn vdi chit dc ché, lam thay d8i c4u hinh khéng gian ciia chat e
ché, khién cho chélt de ch€ ¢6 khd nang gén véi Operator, hay ¢on goi 1a hoat
héa chét de ché. Do vay cdn goi chét X 1a chat ddng kim ham. Khi chat de ché
gan v6i Operator s& lam ngung tré qué trinh phién m4, if¢ ch& Operon, dua
dén c4c enzyme khong t8ng hop duge. Lién ddi viée san xuit chat X bi gidn
doan. Trong khi d6 t& bao van ti&p tuc sir dung chd't X, khién cho s6 lugng
chat nay bi gidm dén muc khéong dd dé dap dng nhu cdu cba té bao. Lic &y s&
xay ra qud trinh gidi phéng su kiém ch& Operon néi trén. Tide do thidu chit
X, chat dc ché lace nay s& thi€u ma't y&u t6 hoat héa, do d6 khong ¢6 kha nang
gén vdi Operator, didu nay dua téi gidi phéng Operon — d&n tdi cdc enzyme
duge tong hop va viéc san xudt X sé duge tién hanh trd lai. Ta néi d6 1a hién
tugng giai kiém ché.

4. Diéu hoa téng hgp enzyme nh& sy kiém ché di héa

Nguti tanhdn thdy rang: néu trong méi trudng nudi cay vi sinh vat co
nhiéu ngudn cd chat, trude hét x4y ra su tdng hgp cdc enzyme xdc tdc cho
suphan gidi co chdt dé si dung nhat. Sy téng hgp cac enzyme xic téc phan
hiiy cde ca chdt khac bi te ché béi sy kiém ché di héa. Vi du: Trong méi
trudng nudi cdy ¢é hai ngudn carbohydrate la : glucose va lactose. Trudc
tién vi sinh vt sé hinh thanh cdc¢ enzyme phén gidi glucose. Sy cam iing
d€ téng hgp enzyme phan gidi lactose la B -galactosidase bi vc ché béi su
kidm ché di héa.

Ca ch&kiem ché di héa da duge nghién citu kha chi tist & vi khudn E. coli
vdi viéc diéu hoa tong hgp enzym B -galactosidase.

Trong s6 cac hop chit dang carbohydrate, glucose la ngudn co chat duge
st dung thich hgp nhat. Vi vay khi ¢6 miit glucose thi nhidu enzyme khic cia
qua trinh di héa cing nhu trao déi chat trung gian khéng duge téng hagp.
Nguoi ta goit hién tugng nay 1a hiéu dng glucose.

That ra khéng phéi bén than glucose ma 1a mét chat trae ddi khdc duge
hinh thanh trong qua trinh di héa glucose s& ¢6 trach nhiém d4i véi su tic ché
nay. Nhiéu thuc nghiém cho thdy chdt dé chinh 14 adenosine monophosphate
vong (AMPy) (chét nay dugce tao thanh tit ATP nhé adenylate cyclase va c6 thé
bi phdn gidi tiép thanh AMP).

Céc ca chat duge ddng hda nhanh nhu glucose tic ¢ché su tao thanh AMP,
va kich thich su phan hity né. Khi c6 mit glucose trong méi trudng thi ham
hugng AMPy sé phdi ¢ mitc d6 thap. Chi sau khi glucose duge tiéu thu hét thi
néng d6 AMPy ¢ trong méi trudng mdi ting 1én. Vi méi quan hé nhu trén, ta
sé xem xét cu thé 3 trudng hop (hink 4).
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Hinh 4 : Didu hoa téng hgp enzyme nhd sy kiém ché di hoa

a. Khi méi truong khéng cé glucose, co lactose

Méi trugng khéng cé glucose, sé dan dén tich ldy mét lugng 16n AMP,. Lic dé AMPy
s& phan (ng vdi mét protein nhan -- ki higu la: (CAP) - catabolite activator protein. dé tao
thanh phic hé AMP,-(CAP)". Phiuc hé nay gén véi Promoter cla Lac operon. Ngudi ta con
goi hién tugng nay la vung Promoter bi “chat dy’. Chinh sy “chat day’ nay la tién dé mé dau
cho sy hoat dong clia enzyme RNA polymerase, co nghia |a s& thuc ddy hoat dong téng hgp :
RNA théng tin, tuy con & mic do y&u. Ngudi ta noi day la mot dang dieu khién duong tinh
trong dé gen dudc hoat héa nhd sy “chét day”.

Péng thdi trong moi trudng con co mat lactose. Lactose sé déng vai trd la mét co chét
cam ung. N6 s& phan ung vdi chat tic ché, lam thay déi cdu hinh khéng gian cla chét uc

ché, tao phiic hé chét (c ché - chat cam (ng. Diéu nay khién cho chét Gc ché khéng gén
dugc vdi Operator.

Nhu vay Lac operon sé dugc gidi phong.

Ta thdy & day RNA polymerase dugc hai yéu t6 hd trg kich thich hoat déng dé dan tdi

tong hgp RNA théng tin va t8ng hgp nén f -galactosidase. Ngudi ta noi Lac operon dudc digu
khién kép.
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Co mat lactose i

LK

Khéng 6 su md dau
cia RNA - polymerase tai Promotor
Khéng c6 tong hgp RNAm

AMPv

. o B m
Ving mat glucose l}(egulmn:l Promoter OpE;a:burI Cde gen edu tric
P

' Véng mat lactose AR v l

Phong toa Operon
Khéng ¢o6 su tong hop RNAm

Chat c ché

@ Protein nhan CAP & Protein e ché
. Lactose
m Phire hé ciia AMPv va AN  Protein e ché
protein nhan CAP bi bat hoat

Hinh 4 : Biéu hoa téng hogp enzyme nhd su kiém ché di héa (tiép theo)
b. Khi méi trudng cd lactose, ¢é glucose :

Trong méi trudng néu ngoai lactose con dugc bé sung glucose, thi ltc dy ham lugng
AMPy s& bi giam di, hau qua la (CAP)” khéng tao dugc phic hé véi AMP., do dé khong coé
Su "chat day" 6 Promoter. Lién ddi RNA polymerase sé& khéng dugc md dau hoat dong hoac
ma& dau hoat déng yéu. Vi vay ngay ca khi c6 mat co chat cam dng (lactose) ciing khéng cé
su tong hop RNA théng tin - ¢é nghia khéng cé su tao thanh enzyme.

¢ Khi moi trudng khéng co glucose va lactose:

Khi trong méi truéng khong cd glucose nhu da phan tich & trén, RNA polymerase sé
dudc md dau hoat déng. Tuy nhién, néu vang mat ca lactose - cod chat cam Ung thi chat uc
ché sé& gan vao Operator nén Operon van bi phong téa. Do dé RNA théng tin khéng dugc
téng hop. Khdng cé su téng hdp protein - enzyme.
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IV. NHUNG $Al HONG D1 TRUYEN CUA DIEU HOA TRAO DOI
CHAT VA HIEN TUQNG SIEU TONG HQGP

Véi nhing ¢o ché diéu hoa néi trén, ro rang dd giap cho co thé vi
sinh vat dam béo duge heat déng séng clia minh tign hanh mét cdch nhip
nhang trén co s& tiét kiém nguyén liéu, nang luong mot cach khéo léo.
D6 1a “tinh kinh t&” cda qua trinh sinh téng hap cdc chdt & vi sinh vat.

Tuy nhién néu moi vi sinh vat déu cé hoat dong séng binh thuong
nhu vay. thi khéng c6 li do gi khign con ngudi quan tam dic biét tai
ching. Van dé 14 trong thuc t& tén tai nhitng co thé vi sinh vat ma trong
qud trinh s6ng chung sin sinh mot lugng dang ké cdc sin phdm nao dé.
Nhitng san phdm nay lai rat cdn cho con ngudi. So v6i nhu cdu co thé vi
sinh vat nhé bé kia thi lugng san ph&m ddng k& duge tao thanh chie
chdn sé du thita. Ngudi ta néi: Nhimng co thé vi sinh vat nay c6 kha nang

" siéu téng hop mot chat nac d4.

V61 nhing thanh tua cia khoa hoc, hién nay con ngudi da céd ging
tao dugc rat nhiéu chung vi sinh vat c6 kha ning sidu t1éng hgp cdc chat.
D4y la két qui cua qua trinh chon loc nhan tao véi cde phuong phap giy
dét bién. Nhimg chung dét bién nay cé nhiing sai héng di truyén rit ddng
duge quan tdm. Ta ¢6 thé don ct mot vai vi du vé cac dang dt bién néi
trén nhu sau;

- Cdc ching ddt bién bj mat di co ché diéu hda hoal tinh enzyme bing sén
pham cudi cung:

Lol dung cd ché diéu hoa hoat tinh enzyme bang san phdm cudi
cung, con ngudi da tim cach gy dét bién, lam hdéng trung tam di lap
thé cta enzyme (a), lam cho né mat kha nang gin véi chdt X nhung
ban than enzyme {a) van con hoat tinh xic tdc d8i véi co chat A. Do
vdy khi ¢ mit chat X - sian phdm cudi cing vdi s& luong du thifa so
v4i nhu cau eha vi sinh vat, enzyme (a) vn xGc tdc chuyén A thanh B...
dua dén chat X van duge tiép tuc tdng hagp. Chinh day la diéu con nguwi
mong rubn.

- Cac chilng dg1 bién c6 sy sai héng co ché didu hoa 16ng hop enzyme:

Nguti ta ding cac chat giy dot bién dé lam sai héng cog ché diédu
hoa téng hgp enzyme. Cu thé 1a dung cham dén gen didu hda (Regulator)
- gen chi phéi tao nén chat itc ché&, dan dén su sai héng cla chat dc ché
hodc tham chi ¢é th& phd hiy qud trinh tdng hop chat dc ché. Hay ¢6
khi d¢t bién dung cham dén gen diéu khién (Operator) lam cho gen nay
mat kha ning gén véi chdt dc ché. K&t qué cha nhimg tdc déng trén la
ngay ca khi mot chat nao dé cé ndéng dé du thira so véi nhu cAu cia vi
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sinh vat, cdc enzyme cdn thigt cho sy tong hop cia ching vin duge hinh
thanh va cde chdt nay van duge tiép tuc tong hgp trong t& bao.

Va con rat nhiéu nhing vi du vé cac ching dét bién ¢6 kha ning
siéu tong hop mot chat niec dé ma & ddy chua dé cap dén duge.

V. Y NGHIA cUA Ki THUAT DI TRUYEN

B¢ thu nhin nhimg ching vi sinh vat d¢t bién mang nhilng tinh
trang mong mudn, con ngudi di tim cdch téc déng vao cac quy luat didu
khién qud trinh trao d8i chat cia vi sinh vat. Két qua 1a cac téc nhan
gay dot bién da 1am thay d6i cau triie di truyén cha céc t& bao. Qua trinh
nay dién ra trong t& bao vi sinh vat (in vivo).

Viéc tao nén nhitng ching dét bién nay dya trén co sd cta nhimg
hiéu biét vé cdc quy luat di truyén va bién di clia vi sinh vit, dua trén
nhiing kinh nghiém cda cong tée lai tao giéng. Nhiing két qua nay tuy
cung dd danh ddu nhitng bude tién dang k€ so v6i phuong phap lai tao
gidng bang cach thu nhan edc dot bién qua qua trinh chon loc tu nhién,
nhung ré rang & ddy con ngudi chua chd déng tao dugc cac DNA tai td
hop trong diéu kién in vitro. '

Nhimg thanh“cong cia Cong nghé sinh hoc gin day cho phép ching
ta dén dan khic phyc dugc nhimg han ch& n6i trén. Nhimg hidu bist vé
sinh hoe phéan td, di truyén hoc va céng nghe gen - cy thé 12 cac phuong
phép ciia ki thuat di truyén, da tao didu kién cho sy gay tao cac ching
dot bién mét cdch dinh huéng hon va c6 hidu qua t6t hon nhiéu. Cy thé
1a con ngudi c6 thé kién tao mét cach o dinh hudng mét bé gen & bén |
ngoai ca thé trong diéu kién in vitro, réi sau dé dua vao cs thé séng dé
cudi cing sé tao nén nhitng co thé co nhing tinh trang ma con ngui
mong mudn mdt cich chi déng. Pay 1a mét hinh thic gdy tao gidng hét
sdc chi dong.

Nhu vdy § day ndi lén mot v&n dé: c6 qua trinh chuyén gen, tic
truyén nguyén liéu di truyén tit cg thé séng nay sang c¢c thé séng khic.

Qua thuc nghiém ngudi ta da phat hién ra mot didu hét sie 1i tha:
con ngudi ¢6 thé€ chuyén nhiing doan gen tir sinh vat nay sang mét sinh
vt khac c6 mic d¢ khdc biét rat 16n vé di truyén. N&u néi van hoa mét,
chit ¢6 nghia 1a: con ngudi da cat di cai hang rao giita cdc loai do tao
héa gay dung nén d€ cén trd sy giao phsi khdc loai, nhim bio tén tinh
dac trung cia loai.

Tuy vdy nhiing c6 ging néu trén méi chi la nhitng thanh céng budc
d4u.
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VL. NHUNG HIEU BIET VE CHUYEN TAI GEN

Day 1a mét van dé kha méi mé va phic tap. Ching ta & tim hidu
khdi quat hai vdn dé sau diy cda ki thuat di truyén:

- Nhitng céu tric tham gia chuyén tdi gen,

- Qua trinh thuan hoa va chuyén tdi gen nho vi sinh vat.

1. Nhitng cdu tric tham gia chuyén tai gen, con goi la
thé mang (vector)

Céc vector chuyén gen phai théa man nhing yéu cau téi thiéu sau:

- La cdc doan phan tir DNA c¢6 kha nang ti sao chép tich cue trong
t€ bao chi, tén tai dée 1ap trong t& bao khéng phu thudc su sao chép caa
bd gen t& bao chi.

~ C6 kich thude nhé, cang nhé cang tt vi vector ¢6 kich thude cang
nho thi cang dé xam nhép vao té€ bao vi khuin khac va cang duge sao
chép nhanh vi ¢é hiéu qua.

~ Cé nhiing trinh tu nhan biét duy nhdt cla cdc enzyme gidi han (RE).

- C6 kha nang chda mau DNA ngoai lai.

- C6 gen ddnh dau - tic gen chi ph#i hinh thanh tinh trang cé kha
nang biu hién ra bén ngoai d€ dé nhan biét. Gen danh dau duoe goi la
Marker. Chinh nhg Marker, ngudi nghién ciu nhan bigt va d& dang tach
cac t& bao ¢ chita gen cin chuyén tdi ra khéi quin thé vi khudn. Vi du:
ngudi ta thubng ding gen chi phéi tinh trang dé khang véi chit khang
sinh lam gen ddnh d&u. Trong méi trudng ¢é chita khéng sinh thi chi
nhitng vi khudn c6 mang gen khédng khang sinh méi séng sét.

Treng s6 cée cdu tric duge sit dung tham gia chuyén tai gen c6 thé
ké dén plasmid, phage, cosmid. YAC... O day s& tim hiéu ki hai thé
mang chinh va phé bién dung cho vi sinh vat la plasmid va phage. S§
con lai it théng dung hon va muc dich st dung mang tinh dac hiéu hon.

a) Plasmid:

O t& bao Prokaryote, ma cu thé la & vi khudn, qua kinh hién vi dién
tir co thé quan sat duge chdt nhan l4 phan td DNA nguyén ven c¢6 dang
vong tron hinh chiée nhin. Ddy la nhidm sfc thé cla vi khudn — noi chda
nguyén liéu di truyén cua t€ bao. Pdng thadi bén canh nhiém s#c thé,
nguoi ta con quan sat thdy nhiing ciu trdc dang hinh nhan nhé hon goi
la plasmid.

Ngudi ta da téach plasmid du6i dang tinh khiét d€ tim hiéu céu trac
va nhimg tinh chat cua né. Pac diém ndi bat cha plasmid: c6 cdu tao tif
DNA, c¢6 kha nang ty nhan doéi mét cach doc lap, c6 kha ning tdn tai
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mdt cdch doc 14p vdi bo gen clia vi khudn ciing nhu ¢6 thé gén vao bd gen cia vi
khuan. Ngudi ta coi plasmid 1a phdn tit di truyén nfim ngoai bd mdy di truyén
cia vi khuén.

Cho dén nay con ngui da phat hién duge plasmid & t&€ bao cita nhidu
nhém Prokaryote; ¢ Eukaryote chi méi thdy ¢ nidm men.

Ngoai ra plasmid con ¢6 hang loat nhitmg dic diém riéng rat thi vi khac.
* Plasmid tham gia vao co ché tai 6 hop gen néi bao:

Khi plasmid thyc hién qu4 trinh ty nhan déi, né sé tao ra nhimg vong
nhan dinh lién nhau tya nhu mt chudi nhan. Nhitng cau tric nay goi la
cdc caten. Cdc caten sé ddt doan ra, dua cac plasmid vé dang thdng. Va néu
nhu lic d6 bén canh ¢6 nhiém sdc thé 16n cta vi khudn khi sinh sdn cing bi
ddt ra tao thanh nhing doan thing thi cdc doan thing clia plasmid va
nhiém sdc thé cia vi khudn ¢6 thé gdn lai vgi nhau tao thanh maot thé
thdng nhat.

Dién bién trén cho thdy qud trinh hinh thanh ctia DNA t4i t6 hop trong
mdt t& bao. Nhu vay cde plasmid cia vi khuén ¢6 thé lot vao trong phan ti
DNA nhiém sdc thé cha vi khudn va nguge lai nhitng doan DNA ctia nhiém
sdc thé clia vi khudn ¢ khd nang xdm nhép vao trong cdc plasmid hinh
nhan nhé. Sy trao déi théng tin nhu vay trong t&€ bao khi vi khu4dn nhan lén
& truyén cho cdc t& bao con chdu. Nhitng t& bao con ¢6 thé khéng gidng me
né ¢ mét diém nao dé bdi vi ching chia mat nhiém sdc thé khdc va mot
plasmid khde. Pay 1a co ché tdi t6 hop gen néi bao.

Chinh nh¢ c¢ ché& tdi td hop gen ndi bdo ndy ma ta ¢6 thé giai thich tai
sao xdy ra su bidn déi tinh chat rat ki la chia vi khu&n, su phan dng tic thi
cua ching ddp lai nhing thay d6i clia méi trudng ngoai hay khé nang séng
s6t manh liét eda chang...

*Plasmid cé kha ndng di chuyén tw mét vi khudn nay sang vi khudn
khdc bing cdu néi tiép hop ~ nghia 12 bing con dudng “hiu tinh”.
Khd nang nay chi xdy ra ¢ nhing plasmid ¢8 1¢n (tir 20.000 d&n 40.000
cdap nucleotide).

0 vikhudn, t& bao chua cé su phan héa vé gidi tinh (nghia la khéng ¢6
cd th& duyc, cdi nhu d sinh vat bac cao). Tuy vdy, ngudi ta cling quan sét
thay c¢6 nhitng ddu hiéu ban ddu chia sy phdn héa gidi tinh & vi khudn.
Trong sd cdc plasmid ¢ t& bao vi khudn cé plasmid dugc goi la plasmid gidi
tinh, ching mang nhén t& gidi tinh F (Fertility Factor). Cdc t& bdo mang
nhén té gidi tinh F duge goi la t&€ bao “duc”, con t& bao khéng mang nhan
td gidi tinh F duge goi la t& bao “c4i”. Plasmid gidi tinh chita gen ma héa
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mét loai enzyme dacbiét. Hoat ddng ciaenzyme nay thé hién § chd tasra
trén bé mit clia vé t& bao vi khudn nhitng s¢i nhung mao hinh dng, ¢6 ban
chdt protein. Théng qua nh@ng s¢i nhung mao hinh éng nay DNA dugec
van chuyén ti t& bao vi khudn nay sang t& bao vi khudn khde. Qud trinh di
chuyén xdy ra nhu sau: thoat tién mét trong hai mach don DNA cia vi
khudn “dyc” (¢6 mang mét phén hay toan bg plasmid) ditt ra ¢ ché goi la
“diém vdn chuyén”; sau d6, phdn ti DNA nay theo dudng ng nhung mao
d6t nhap vao t& biao chdt cia vi khudn “edi”. O t€ bao mdi, né s& sinh sdn,
tde ty nhan 1én. § t€ bao ¢ plasmid hgp nhdt véi nhidm sdc thé cda vi
khudn thi tan sudt tdi td hgp gita t& bao “duc” va t& bao “cdi” sé cao hon.
T& bao d6 goi 1a t& bao Hir (High frequency of recombination).

Dién bi&n nay cho ching ta mét lién tudng: hién tugng nay giéng vai
hién tugng bacteriophage xam nhip vao trong t& bac vi khuin bing cdch bom
DNA cha ching vao trong té€ bao vi khudn.

Cé y kién cho rang: plasmid vén di la nhitng phage ma vi khuan “nuét”
vao nhung khéng tiéu héa duge, nhung cing khéng cho né phat trién. Két cuc
dua téi mot ki€u chung séng hoa binh doc dao vé phuong dién tién héa va cé
lgi cho ¢d hai co thé.

* Plasmid cé kha nang vin chuyén gen:

Trén co sd cta tinh chat thit hai, ngudi ta nhan thay plasmid ¢6 dac diém
ce ki quy bdu 1a cé khd ning chuyén gen.

Plasmid ¢é thé lam “vét chi trung gian” - vector, tic 1a nhiing cau tric cé
kha nang tu sinh sin, ¢6 kha nang gén k&t vao minh nhitng gen la, rdi lai
chuy@n giao nhiing gen la nay cho mot t& bao khdc. Cac vector nhu vay rat hap
dan d68i vdi cdc nha nghién ciu. _

Cung v6i viée chuyén giao théng tin di truyén vdi cac co thé khde, cac
plasmid ¢on truyén cho cdc t& bao nhan nhing dac diém quan trong clia minh
nhu:

— Tinh dé khang v6i cdc chat khdng sinh, kim loai niing (nhu Hg, Cd ..)
va tia cuc tim.

~ Dac tinh tham gia tryc ti€p hay gidn ti€p vao qua trinh sinh téng hop
mét s8 chat khang sinh, trong dé ¢6 cd nhiing khang sinh bi dé khdng bdi
chinh vi khuin doé.

— Pé4c diém sit dung nguodn carbon khé ddng héa nhu: Lamphor octane,
con octane ... lam ngudn dinh dudng.

Pay la nhimng ddc diém quy b4au ma hién nay con ngudi dang cd gdng sd
dung trong Coéng nghé vi sinh.
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* Kha ndng sinh sdn cuye ki nhanh chéng va hoat tinh manh ciia
plasmid:

BDéy la mét dac diém hét sic quan trong trong viée st dung plasmid
dé chuyén gen.

Plasmid ¢6 thé ngao du tir t& bao vi khudn nay sang t& bao vi khuin
khdac véi téc do 1on. Sau mot thoi gian ngin, plasmid c6 thé xam nhap
vao tat cd cdc ca thé cia ching vi khuéin &y, C6 sy két hdp véi DNA cda
nhiém sic thé ca vi khudn, plasmid tang hoat tinh ctta minh lén hang
tram lin (dudng #ng nhung mao duge xay ding nhanh hon, tdng cuing
sy ti€p xuc gilta cdc t&€ bao cho v nhan théng tin di truyén).

Tt khi duge phat hién cho dén nay, cdc plasmid da khéng ngimg
ducc cdi tién, ngay cang mang thém nhidu dac tinh quy phuc vu cho viéc
chuyén t4i gen. Trong s& d6 ta ¢6 thé don clf cac plasmid sau:

- Plasmid thé hé thi 2: P& khdc phue nhiing nhuge diém cia plasmid
thé hé thi 1, cac nha nghién citu da tac ra moét loai plasmid nhan tao —
thé hé thit 2. Cdc plasmid nay duge tao nén bang cdch tap trung cdc dic
tinh quy ctia nhiéu plasmid tu nhién vao mét cdu tric duy nhat. Trong
s6 nay duge si dung nhidu nhat 1a plasmid pBR 322. Plasmid pBR 322
6 kich thuée 4.363 bp (c@p base), mang hai gen khang khang sinh (ApR
—~ khdng ampicillin, Te® - khdng tetracycline) va 20 vi tri nhan bidt duy
nhdt cia cac RE (enzyme giéi han). Trong mot s6 didu kién nudi cay cé
thé khuéch dai cé chon loc lam ting s6 plasmid kai nay lén dén hon
1000 ban sao cho mét t& baoc. C4c nha thuc nghiém cho rang héu hét cac
plasmid hién nay déu bit ngudn tir plasmid pBR 322.

— Plasmid thé h¢ thi 3: DAy 1a cdc plasmid manh nh&t hién nay,

ching ¢6 duge cac dic tinh co ban saw:

+ G4 kich thudc nhé, nén sao chép rit nhanh trong t& bao vi
khuan, tao mét s lugng lén cac ban sao.

+ C6 mang mét chudi nucleotide téng hgp nhén tao tuong dng

v6i mot chudi cde vi tri nhan bidt duy nhat cia céc RE.

b) Bacteriophage (Phage hay con goi 1a thyc khuin thé):

Nhimg hiéu biét chi tiét vé phage da duge trinh bay trong gifo trinh
Vi sinh vat hoc dai cuong. O day chi néu vin tit nhing dac diém cha phage
c6 lién quan dén viée sl dung lam #hé& mang trong qué trinh chuyén gen:

~ Phage 6 kich thudc cuc nhd, qua duge nén loc vi khudn.

- Phage thé hién tinh ddc d8i v6i vi khudn qua chu trinh sinh sin
gay doc cua phage: Phage ¢6 khd ning xa4m nhap vao t& bao vi khuin,
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dinh chi qué trinh trao déi chdt cia t& bao vi khuan, 14y nguyén lidu tir
t& bao vi khudn dé xay dung nén cac thanh phan cia né ké cd nguyén
lidu di truyén. Do vay hinh thanh nhimng doan DNA tdi t§ hop, bao gém
nhing doan gen cia phage va cia vi khuan. Ngudi ta nhan thay trong
qud trinh ldp rap cic thanh phan cita hat phage. ¢6 tir 1 - 2% phage con
vé tinh mang doan DNA ciia vi khuén ¢d chaa gen ma nguvi ta cAn chuyén
tai. Sau khi l4p rdp, protein phan huy (lysozyme) duge san sinh ra lam
tan t& bao vi khufin va gidi phéng cac phage con.

~ Déng thoi phage mdi duge hinh thanh nay (d giai doan prophage)
lai thé hién tinh 6n hda d6i véi mot loai vi khudn khdc. Tie khi xam
nhdp vao t& bao vi khuin nay, phage cd thé sinh sian ma khong gay chét
vi khudn. Qua trinh tai té hgp gen xdy ra lam gen cdn chuyén tai vé
tinh duge gén vao bo nhidm sdc thé cua vi khuin nhéan.

K&t qua 1a vi khudn nhén da ¢6 duge mét doan gen tif vi khudn cho
théng qua nhéan vat trung gian la phage.

Qua thuc nghiém cho thdy, viée st dung phage lam thé mang co
nhiéu uu di€m hon so véi plasmid vi phage c6 nhing dic diém giap su
xam nhdp vao té bao vi khuin hiéu qud hon nhibu so vdi su chuyén
plasmid vao vi khuén.

Mot uu diém nifa cia phage 1a kich thude doan DNA ma né co thé tiép
nhan 16n han nhiéu so véi plasmid (plasmid c6 thé gdn 8 - 10 kb DNA la,
con phage c6 thé tiép nhdan doan DNA lg c6 kich thude 15 - 20 hb).

2. Qua trinh thuan héa va chuyén tai gen nh& vi sinh vat

Thuén héa gen la qua trinh bit gen phdi lam viée theo ¥ musn cia
con ngudi. Qua trinh nay rdt phde tap, ddi héi nhing hidu bidt sau séc
déc tinh cda gen va ki thuat sinh hoc phan ti.

Trong ki thuit sinh hoc phén ti, ching ta khong thé khéng nhéc t6i
vai trd cla enzyme, mét edng cy quan trong giup cac nha nghién ciu thue
hién céc thao tdc trén gen. Enzyme duge sit dung ¢ day gdm nhiéu loai:
nuclease, ligase, polymerase (DNA polymerase va RNA polymerase) ...

Bé phuc vu cho qud trinh phan tich, x( li cdc ché pham DNA (RNA),

ngudi ta st dung hai nhém enzyme phue vy hai huéng chinh la phan et
va gin DNA (RNA),

* Cac enzyme phan edt DNA (RNA) duge goila nuclease. Cac nuclease
gom hai nhém: endonuclease va exonuclease.

Endonuclease la nhiing enzyme ¢it DNA & gida phan td. Con exonu-
clease ¢it tif hai ddu miit cia phan tir DNA.



Trong nhém endonuclease ¢ cdc enzyme gidi han (RE - restriction
enzyme), nhiing enzyme nay duge cdc nha nghién etu dac biét cha y vi
ching ¢6 nhiing dac tinh rdt quy (c¢é tinh dic hidu r&t cao, chi cit DNA
¢ nhiing chd nhét dinh chi khéng linh dong). Ching nhan biét DNA mach
kép ¢ nhing trinh t& nhat dinh thudng duge goi 1a nhimg diém nhan bidt
va ciat DNA & ngay diém nay hay diém k& cdn. Cdc diém nhan bist nay
thudng cé trinh ty 4-6 cip nucleotide d8i xtng dao nguge nhau duge goi
la céc palindrome. Mé&i RE ¢6 trinh ty nhan biét déc trung. P4 c6 nhidy
nghién cdu vé nhém enzyme nay. Ti nam 1962, V. Arber da ching minh
rang c6 nhing enzyme dac biét hoat déng trong t& bao vi khuin. Chung
¢6 khd nang phan biét DNA “ciéa minh” vé6i DNA “la” cGa phage. Céac
enzyme nay “hgn cié” kha nang sinh sén cia phage trong t& bao vi khudn
béng cdch phan hiy DNA cla phage mgt cdch chon loc. Do vay cdc enzyme
nay duge goi 1a enzyme gidi han. Hién nay ngudi ta da phat hién trén
500 loai RE, trong dé c6 han 100 loai RE da duge bén trén thi trudng.
Cho t6i nay hé théng cde RE chi duge phat hién & cdc nhém sinh vat
nhan so Procaryote, chua ¢6 hé théhg nao tuong tu duge phat hién &
Eucaryote - nhém sinh vat ¢6 nhédn hoan chinh.

Do déc tinh co ban cla c4e RE 12 ¢6 kha nang nhan biét va cdt &
-mét trinh ty xdc dinh trén phan tir DNA, nén dua vao kha nang nay,
ngudi ta chia RE lam ba loai:

- Logi I: Khi enzyme nhén biét duge trinh tu, né sé di chuyén trén
phan tif DNA dén cdch d6 khodng 1000 - 5000 nucleotide va cit.

- Logi II: Enzyme nhan biét duge trinh tu va cdt ngay tai vi tri do.

— Logi [II: Enzyme nhan biét mét trinh ty va cdt DNA & vi tri cach
dé khodng 20 nucleotide.

Trong ba loai RE néi trén, RE loai II duge quan tadm va sit dung
nhiéu trong iinh vue thyc nghiém sinh hoc phan tit.

* Cae enzyme gin: )

Trong nhém nay, ngudi ta sit dung phd bién cdc enzyme xiic téc sy
hinh thanh lién két néi 2 doan DNA (DNA ligase) hay RNA (RNA ligase).
Trong s& cac ligase thuong s dung c6 thé ké dén:

- E. coli DNA ligase: Enzyme dugc trich li tit true khuin E. coli va
xtic tdc phan Ung ndi hai trinh ty DNA ¢ ddu so le.

— T4 DNA ligase: Cé nguén géc tif phage T4 xAm nhidm E. coli.
Enzyme nay c6é cung chitc nang vdi ligase trich tif £. coli néi trén, nhung
dac biét con c¢6 kha nang ndi hai trinh ty DNA dau bang nén la ligase
duge chugng nhat trong ki thuat tao dong.
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- T4 RNA ligase: Enzyme dugc trich li tit phage T4 xam nhidm E.
colt, xtic tdc qua trinh néi hai trinh tu RNA béng lién két phosphodiester.

Qué trinh thudn héa va chuyén gen c¢6 thé tam chia lam 3 buge nhu
sau :

a) Thu nhan gen ¢an chuyén :

Cé6 thé thu nhdn gen tryc ti&p tit by gen bing cach i&c co hoc hay
¢dt bing RE hoéc téng hop héa hoc theo trinh tu ‘nucleotide di biét cha

gen hodc sinh tdng hop gen tif RNAnR clia né nhd enzyme phién ma ngugc
reverse transecriptase.

b) Tao vector tdi t6 hgp :

Sau khi ¢é duge gen 6 dang thudn khist, ngudi ta gian né vao cdc
vector dé€ tac vector tai t§ hop.

Trude tién ngudi ta cit vector va gen bing cing mot loai RE tai
nhimg trinh t¢ nhén biét cia né. Nhu vay, ¢ 2 dau doan gen can chuyén
va 2 dau vector bi cdt c6 nhu‘ng ddu dinh (trinh ty DNA mach don bé
sung nhau). Trén 14n DNA can chuyén va vector, cdc ddu dinh g2 bit cap
v6i nhau. Dung ligase d& han dinh lai, ngudi ta c6 vector tdi t§ hap.

N&u doan gen cén chuyén c6 ddu mdt bling, ngusi ta dimg bisn phap
tao doan néi linker biing c4ch tdng hop héa hoc. Dé la nhitng doan gdm
10 - 20 nucleotide, ¢6 trinh ty nhan biét cia RE. Céc linker duge gén vio
2 dau doan gen cAn chuyén (diing ligase), sau d6 cit bing RE, r6i cling
trén v6i vector va han dinh bing ligase.

Mot cach khdc 1a xit 1i doan gen va vector bling enzyme terminal
transferase dé tao céc ddu dinh la cac dusi homopolymer § ddu mit 3’OH.

Sau dé x{ 1i véi DNA polymerase I va ligase thich hgp d€ thu vector tai
té hop.

¢) Chuyén vector vao 1€ bao nhéan, lam clone hoéa cac gen (tdic nhan béan
céc gen} viia dudc tao nén trong té bao nhan, chon ra dong t& bao chiia gen
mong mudn,

Buée quan trong tiép theo cua qua trinh chuyén tai gen la chuyén
cac vector tai té6 hgp da tao thanh trong diéu kién in vitre vao t& bao
nhédn thich hgp. D&i vdi vector 1a plasmid, day la qud trinh bién nap,
duge hd trg bang nhiéu cdch khic nhau. D&i vdi vector la phage, né cé
kha nang ty déng thuc hién tai nap vdi hiéu sudt cao hon nhidu. Tuy d6i
tuong nhén gen va yéu cau cu thé ma ngudi ta lua chon ap dung phuong
phap nao hidu qui nhat.

~ & vi sinh vat - O E. coli, xit Hi t& bao bang CaClz & nhiét 49 thdp
dé lam cho mang t& bao trd nén d& tiép nhan plasmid. O mot s6 vi khuidn

37



khéc va ndm men, phéi xt li dé€ tao dang t& bao trdn (protoplast) vi chi
nhu vay bién nap méi thue hién duge.

- O 16 bao thuc vat: Hién ¢6 hai ki thuat chuyén gen chi yéu vao té
bao thuc vat.

+ Phuong phdp
the 1: Dimg vi khudn
Agrobacterium tumefa-
ciens va Agrobacterium
rhizogens lam phuong tién
(vector)  chuyén  gen.
Nhing vi khudn nay
thudng tao nhitng khéi u
cho cdy (hinh 5), ching
tao ra cac vét thuong &
cdy va théng qua dé
chuyén mét phan DNA cla
né (cdc Ti plasmid va Ri
plasmid) vao té& bao thuc
vat.

+ Phuong phdp
thu 2: St dung cac phuong
phéap co, li nhu tao sde
dién, dién tham va bén
bi boc DNA vao té&.bao
Hinh 5 : Agrobacterium tumefaciens tao khéi u thue vat.

¢ cay ca chua

~ DO6i vdi t€ bao déng vat: Vi khong cé nhiing vector chuyén gen chuyén
biét thich hop cho té bao dong vat nhu & t& bao thuc vat va vi sinh vat
c6 thé sit dung cac phuong phéap nhu:

+ Phuong phap hap thu ngau nhién DNA.
+ Phuong phép vi tiém (Microinjection).
+ Phuong phap tham dién (Electroporation) ...

Tu quan thé t& bao thu duge sau qua trinh chuyén gen néi trén, ngudi
ta kiém tra lai dé xdc nhan sy c6 mit cia cdc gen can chuyén tdi. Sau
d6 cho cdc dong té bao nay nhén lén mot cdch lién tuc va nhu vay céc
gen can chuyén tai duge nhéan 1én vo sé ban sao.

Ta c6 thé theo doi qué trinh chuyén tai gen nhy thé mang la plasmid
qua hinh 6.
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Hinh 6 : Sd d6 chuyén tai gen
nhd plasmid

Vi khuén (1) véi plasmid (2) 1a mét
vong nhan khép kin, plasmid nay dugc
md ra & mét noi dinh sdn (3) nhd enzyme
cat gidi han. Bbng thai ciing nhd cac
enzyme cat va gan, gen can chuyén tai
(4) dudc tdch va dugc ghép vao plasmid
¢ noi vong da mé san. Plasmid da dudc
tai 16 hop gen (5) sé dugc dua tré lai vao
té bao vi khudn nhan (6) va su nhan l&n
cua té€ bao (6) co chua plasmid véi gen
can chuyén tai tao ra cac thé hé t& bao
thé nhan tiép theo (7).
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CHUONG Hil

NHUNG NGUYEN TAC cO BAN
CUA NUOI CAY VI SINH VAT CONG NCHIEP

L. QUY TRINH LEN MEN

Mgt quy trinh 1&n men c§ din duge tién hanh theo cde giai doan
chinh sau:

Ché tao mai trudng
$

Khd trung méi trudgng

N

Giéng Nhan giéng . —3  Kiém tra sy tao
vi sinh vat (cAp 1,2,3.) 7 LEMMEN o anh san phim

Vv

Thu héi san pham

Ching ta 1an Jugt tim hiéu mét s6 khau chinh trong quy trinh.
1. Giéng vi sinh vat

Trong lén men céng nghé, ngoai diéu kién cin ¢6 moét quy trinh cong
nghé hgp li, thi van dé gidng 1a khéu quan trong, quyét dinh gid tri kinh
té clla quy trinh sdn xuit.

Trong cong nghé 1én men, ngudi ta s dung rong rai mot phd rong
gbém nhiéu loai vi sinh vat thude nhém Procaryote (vi khudn, xg khudn,
vi khudn lam) va Eucaryote (ndm men, ndm mée, téo).

a) Tiéu chuan cta giéng :

Mgt chung vi sinh vat dugc coi 1a ching giéng tét trong sidn xuat
phai hoi tu nhiéu dac didm wu viét. Trude hét ching phii c6 nang suit
sinh téng hgp mét chat nao dé hay tao sinh khdi v6i hiéu suit cao, déng
thoi con phai ¢6 thém nhing dac diém sau :

- Co6 kha nang s dung duge cde nguyén lidu réd tién, d& kidm nhu
cac phu phdm, cdc nguyén lidu thé ..
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- Trong qua trinh lén men khéng tao san ph&m phu khéng mong
muén ddi v4i nha sin xuit.

- It mén cdm d8i v6i sy tap nhidm do vi sinh vat khédc va phage.

- Cé san ph&m hay sinh khéi cé thé tach dé dang ra khéi méi trudng
dinh dugng.

Tuy nhién khéng phai cdc tiéu chudn trén luén ludn gén lién nhau
va cung tdn tai & mot déi tugng vi sinh vat nao dé. Cac vi sinh vat thudc
nhém Eucaryote hiu hét cé kich thuéc t& bao ldn hay da bao dang sgi.
Do vay viéc tadch ching khéi méi truang dinh dudng rat dé dang béang
cac phuong phép loc, i tAm thudng. Nhung ¢ ching thuéng tén tai mét
quy tdc chung la kich thuée t& bao ti & nghich véi hoat tinh trao déi chat.

Viée chon gidng vi sinh vat cho mét quy trinh céng nghé la diéu hét
siic quan trong. D& cb6 gidng vi sinh vat ¢6 hoat tinh cao, ngudi ta phai
tim cdch hoan thién genotype véi cdc phuong phap: chon log, lai tao, ghy
d6t bién trong chat lidu di truyén cia té bao hoic trong hé théng diéu
hoa trao doi chdt. Trong vai thap nién gan day, con ngu¥i da sit dung
cac phuong phap cGa ki thuat di truyén hién dai dé tac céc ching gidng
¢6 nhimg tinh chdt mong muén mét cach chd déng. Ré rang viéc hoan
thién genotype cia ching giéng la mot viéc lam khéng c6 diém dimg va
phai lam thudng xuyén. Chinh vi vay cédc ching giéng duge ding trong
san xudt ¢6 tinh chat ngay mot hoan hdo han, dap Uing ngay médt tt hon
cAc yéu cau cua con nguoi.

by Cac céng vléc chi yéu clia cong tac giéng trong san xuét :
Trong san xuat, viéc hoat héa giéng, thudng xuyén ki€m tra chit

lugng cia gidng la didu hét sic cdn thiét. Phong ki thuat cia xi nghiép
lén men phai lam nhitng phén viéc sau day:

- Kiém tra d¢ thuan khiét clia gidng trong lén men.

- Kiém tra kha nang héi bién cla giéng. Hau hét cac chung vi sinh
vat dung trong sén xudt la nhiing ching dot bién. O cdc ching dét bién,
kha nang héi bién (trd vé tinh chdt cia ching géc) 1a hién tugng rdt hay
Xay ra.

- Hoat héa gifng sau mot thoi gian st dung. P& hoat héa gidng ngubi
ta sif dung moi trudng cé thanh phan giau cac chat kich thich sinh trudng
nhu dich cao ndm men, nude chiét ca chua, hoén hgp vitamin, acid béo
{Tween-80}.

- Giit giéng bing nhiing phuong phdp thich hop d€ ¢4 thé duy tri
tinh chat cAn cé eia ching gidng.
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¢) Cac phuong phéap gilf giéng :
Hién c¢6 4 phuong phdp chinh d& giir gidng vi sinh vat.
* Bdo qudn trén méi truong thach, dinh ki cdy chuyén:

Gidng vi sinh vat duoe giif trén moi trutng thach nghiéng (déi vdi vi
sinh vat hidu khi) hoic chich sau vao thach (d6i véi vi sinh vt ki khi). Cée
6ng gidng nay dugc bdo quan & i lanh & nhiét d4 4 - 6°C, duoe dinh ki cdy
chuyén. Thei gian cdy chuyén c6 sy khdc nhau & cdc nhém vi sinh vat (vi
khudn, ndm men, ndm méc ...) nhung ném trong giéi han t6i da la ba thang.

Phuong phdp bde quin gitng nay rit don gian va thuong duge dung
phd bign dé bao quan gidng vi sinh vat. Tuy nhién, né cho hiéu qui bao
quéan khéng cao vi tinh chat cua ching giéng dé bi thay ddi qua nhiéu
lan cdy chuyén. phai tén nhidu ¢dng sic cho viéce cdy chuyén va viéc bao
quan chiém nhiéu dién tich.

D& khde phuc nhuge diém cia phuong phdp cdy chuyén thuing xuyén,
cu thé 1a han ché& sy phat trién cia vi sinh vat trong thdi gian bio quan.
tranh cho lép thach chda méi trutng bi khé, ngudi ta pht lén méi trudng
thach da c6 vi sinh v4t phét trién mat 1ép déu khodng nhu paraffin 1éng.
Lép paraffin nay sé han ché dugc sy tiép xic cla vi sinh vat d6i véi
oxygen khéng khi va han ché& su thoat hoi nuéc ciia mai trudmg thach.
Do vay, 6ng giSng c6 thé bdo quin duge mét nam ma gidng khéng bi
thodi héa va tap nhiém. Véi phuong phdp nay gidng c6 thé bie quan &
ti lanh ¢ nhiét d¢ 4 - 6°C hay & nhiét ds phong déu duoe.

* Git gidng trong cat hode dat sét vé tring:

Do céu trac héa li, cat va dat sét la nhing co chat t6t mang cac té
bao vi sinh vat — chi y&u 13 céc bao ti.

Cat hodc dat sét duge xi& li qua cde khau: lam sach, sang loc qua
rdy, xu i bang héa chat dé bao dam dat d$ trung tinh, sdy kho va khit
trung dé cé d¢ vo tring tuyét dsi. Sau dé bing thao tde v trung tron
bao ti cha cac gidng vi sinh vat cdn bao quan vao cat hay d4t sét trong
cdc dng nghiém. Dung paraffin néng chay phét lén nit béng cia 6ng
nghiém dé& giup cho dng gidng khéng bi 4m trg lai.

Ngoai cat va dit sét, ngudi ta con c6 thé gii giong trén hat ngo céc,
trén silicagel ...

Phuong phap bao quan gidng nay chi yéu ap dung cha cde nhom vi
sinh vat sinh bao t& nhu ndm méc hoac xa khudn.

* Gilt giéng bdng phuong phap lanh déng :
Giit giéng theo phuong phép nay dua trén nguyén tic dc chd su phat

trién cla vi sinh vt bing cdch dua chidng vao diéu kién lanh sau & -25°
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dén -70°C. D& bdo dam té bao vi sinh vat khéng bi chét khi bi lam lanh
sau ngudi ta can trin sinh khéi cla giéng cdn bdo quan véi dung dich
bao vé (hay con goi 14 dung dich nhi héa) nhu glycerin 15%, huyét thanh
ngua (loai khéng cho chdt bdo qudn}, dung dich glucose hodac lactose 10%. ...
Viéc lam lanh duge tién hanh mét cach tir tir. Khi d6 lanh dat -20°C, viac
ti€p tuc lam lanh cdn dat tdc dé 1-2°C/phat.

Vé6i phuong phap nay ciing ¢dn cdy chuyén va lam lai, nhung thdi
gian gitla cac 14n ¢fy chuyén duge kéo dai hon so véi phuong phdp 1.
Thei gian cdy chuyén nhu sau:

N&u gitr & t* = -15°C dén -20°C: 6 thang cdy chuyén va lam lai mdt l4n

Néu giir § t° = -30°C : 9 thdng cay chuyén va lam lai mot lan.

Néu gir & t° = -40°C : 1 nam cdy chuyén va lam lai mot lan.

Néu gitr ¢ t° = -50°C dé&n -60°C: 3 nam cdy chuyén va lam lai mot lan.

Néu giit § t° = -70°C : 10 nam cdy chuyén va 1am lai mot lan.

Phuong phdp bao quan giéng nay kha don gian va tién loi, lai cho
hiéu qud bde quan kha cao. Hién nay né la mét trong nhiilng phuong phép
duge sir dung kha phé bién d€ bdo quan gidng vi sinh vat.

* Gig giéng béng phuong phap déng khé:

Vé nguyén tdc, cach gilt giong nay giéng véi phuong phap giit giéng
bing lanh déng, tic vi sinh vAt trong qua trinh xi li sé duge dua vae
nhiét dé thap tlank sdu) 6 t° = -60°C dén -70°C mét cach tir tif véi sy co
mit ciia chat bao vé nhw:

~ Glutamate 3% hay

~ Lactose 1,2% + pepton 1,2% hay

— Saccharcse 8% + s@ta 5% + gelatin 1,5% ...

Diéu khéc biét véi phuong phap lanh déng la: D€ bdo dam an toan
hon cho sy séng cla t& bao gidng, ngudi ta lam thang hoa phdn nuéc &
trong té bao va méi trudng c6 chat bdo vé trong thiét bi dong khé & ap
sudt 1.10~™ mmHg. Hén hop t& bao gidng va dung dich bio vé duge chaa
trong nhimg ampul thiy tinh ¢6 ¢ =10 mm hay ¢ = 15mm duge han kin
dé bdo ddm dé kho va chan khéng cin thiét. Nhitng ampul nay dugc bao
gquan ¢ t° = 4 - 6°C hay & nhiét d6 phong.

Phuang phédp nay duge coi 12 £6i wu, cho hidu suit bao quin cac nhat
vi ¢6 thé giit giéng vi sinh vt qua hang chuc nam vén cé ti 1& séng cao
va khéng bi bi&én déi vé di truyén, déng thoi chiém dién tich bdo quan
it nhat.
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Thoi gian gén day, cling véi su phat trién cla Coéng nghé gen, phuong
phap giif gidng vi sinh vt bing ngan hang gen cing duge nghién cdu 4p
dung. Tuy c6 tinh wu viét cao clia phuang phédp vé viéc gill gin nhimg dac
tinh quy hiém cla vi sinh vit nhung phuong phédp ddi héi phi tén cho
trang thiét bi va ki thuat con qua cao.

2. Nhan gidng vi sinh vat
Muyc dich ctia qua trinh nhén giéng 13 tang s lugng t& bao giong.
Trong cdc quy trinh 1&n men, véi ciac d6i tugng vi sinh vat khac nhan

s& can giéng dudi cdc dang khac nhau. Thu¥ng cé hai dang gidng: t& bao
sinh dudng va bao ti.

~ Trudng hop giéng la 1€ bao sinh dudng:

D& ¢6 thé thu duge lugng gidng 1a t& bao sinh dudng, ngudi ta cin
tao diéu kién méi trudng nuéi cay, thanh phan méi trudng bio dam t&i
uu cho sy sinh truéng nhanh (tic tong s6 lugng t&€ bao, khéng tao sdn
phdm). Trong trudng hop nay sit dung phuong phdp nudi cdy dich thé:
{nudi cfl’y chim).

~ Trudng hop gidng 12 bao 1 (d6i vdi xa khudn va ndm mde): Théng
thuding ngudi ta thyc hién nhén gidng thu bac ti¥ trén méi trugng dac
{nubi cdy bdn rdn c6 cdm, bot bdp, théc, trau..).

Ngudi ta nudi ndm mde, xa khudn trong mot thoi gian khd dai d&
tao bao ti. Bao td duge thu héi bing nhidu cach: dimg may hat (nhu fuit
bui) hay dung chéi long mém da tiét trung quét 1én bé mat cia méi trudng

ban rin. Bao tif thu dugc & dang khs, duge dung trong cdc binh kin ¢6

gan paraffin, bdo quan noi sach, mét, ¢6 thé giir ding din hang nam.

Tuy theo quy mé cGa qua trinh 1én men ma ta ¢6 qua trinh nhén t&
bao gidng véi s6 lugng nhiéuy, it khéc nhau. Qué trinh nhén gidng vi sinh
vét cho sdn xudt ¢ quy mé cong nghidp thudng duge tién hanh qua céc
budc sau:

e} Giai dogn phong thi nghiém: Day la giai doan cdy gidng vi sinh
vat tit dng gidng thudn khiét vao méi trudng dinh dudng vé4 trung va nubi
chung trong diéu kién phang thi nghiém.

b) Giai dogn & xudng: Nudi cdy gidng § giai doan nay duge thye hién

qua mdt s6 lan cdy gidng tif lugng moi truong it dén mai trudng nhiéu
dan nham tang lugng gidng thu duge ~ ngudi ta goi la nhén gidng cap 1,
2, 3.... Ti 1é gidng cdy trong nhén gidng cing nhy lén men dao dong tu
1 - 10% thé€ tich méi trudng dinh dudng tiy ting chiing giéng.
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Diéu can luu ¥: Két thic khau nhan gidng cdn phéi kiém tra s§ lugng,
chét lugng giong trude khi cdy vao néi 1én men.

3. Lén men

La giai doan nudi vi sinh vat dé chiing tao sdn ph&m hoéc 13 sinh
khoi vi sinh vat, hodc 1a cdc sdn phdm trao déi chdt bsc 1, 2... Pay la
khau quyét dinh két qui chia mot quy trinh lén men.

Bé thyc hién 1én men, ngudi ta thudng sif dung hai phuong phép chd
véu sau: 1én men bé mat va 1én men chim.

a) Khai niém vé l1én men bé mat:

Lén men bé mit 13 thuc hién nudi cfy vi sinh vat trén bé mat méi
trusng dich th& hodc méi trudng ban rin.

* Nudi cdy bé miit sit dung mai truong dich thé (dung cho vi sinh
vat higu khi): Mdi trudng & day cé thé 1a nhimg nguén dinh duéng khac
nhau nhu nude dudng héa, nude ba rugu, dich kiém sulfite ... dugc pha
loang theo nhing ti 1& cdn thiét; sau d6 bd sung thém ngudn nitrogen
(N), nguén khosng ... Khi cho méi trudng vio thiét bi lén men, phai bio
dam c6t mdi trudng ¢é chidu cao tif 3 - 5cm, bé mat thodng, réng.

Nudi cdy tao acid citric c6 thé coi la mét vi du dién hinh vé sit dung
phuong phap 1én men bé mit trong méi trudng léng. Ngudi ta xay nhing
phong 18n men trong dé d&€ hé théng cic gia, dat cac khay 1&n men trén
cAc gid nay theo huéng chéng lén nhau. Luu ¥ giita cdc khay cdn cé mot
khodng cach nhit dinh d& tao 46 théng thodng. Ngoai ra con cé hé théng
théi khi vé trung vao cdc khay 1én men vdi muc dich cung cdp Oy cho té& .
bac vi sinh vat, loai bd dnh hudng cia CO, duge tao thanh trong lén
men, ddng thyi gitr nhiét 46 cha phong 1én men 6n dinh & mue cAn thiét.

Phuong phép 1én men nay yéu cau thiét bi don gidn, nhung doi hai
dién tich s dung ldn, khé tu doéng hoéa quy trinh san xuft. Hién nay
phuong phdp nay it dugec s dung.

* Nudi cdy bé mat sit dung méi trudng bdn rdan hay lén men ban rdn
(solid state fermentation) -~ c6 thé dimg cho vi sinh vat hiéu khi va ki
khi.

O phuong phdp 1én men nay, nguyén liéu thuong dung la :

— Cdc loai hat: thoc, gao, nép, diu tuong ...

- Cdc loai manh: manh sdn, mdnh bip ...

- Cac loai ph& lidu: ba mia, ba thom, trdu, cong rom, ra...
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Cdc nguyén lidu ¢6 chifa tinh bot, trude khi sir dung lam méi trudng
phai duge xit li: ndu chin (mdnh bdp, mdnh sdn, ddu tuong...), 46 1én (gqo,
nép...). Ngoai cde nguyén lidu néi trén, dé lam mé; trutng lén men nguvi
ta can tron thém cac chat dinh dudng khéc (cac hgp chit ¢6 N, khodng
hoa tan trong nudc). Nguyén lidu sau khi xd If, bdo dam do6 4m 60 - 75%
sé duge tai ra nia, khay c¢6 d8 day 2 - 3cm (461 v6i vi sinh vét hidu khi)
hay vun déng, u kin (ding cho vi sinh vat ki khi).

Béi véi cac vi sinh vat higu khi edn phdi cé hé thing quat, thi khi
vO trung.

Trong 1&n men ban rdn, ngoai yéu ciu nguyén liéu mai trutng c6 do
4m 60 - 75%, cdn phai bdo dam lén men trong diéu kién biu khéng khi
c6 d6 dm 95 - 100%.

Phuong phép 1én men bdn rdn hién nay duge cdc nuéc dang phat
trién st dung nhidu.

Phuong phap nay thudng st dung dé:

- Sdn xuit khdng sinh ding cho chan nudi.

- 84n xuit enzyme tif nam mdc.

- Lam tuong, chao (giai doan ddu).

~ DPudng héa tinh bot (khi s& dung nim mde trong giai doan x¥ li
nguyén liéu) d€ san xudt rugu ethanol tif ndm men.

b) Khai niém vé 1én men chim:

Dung cho ¢d vi sinh vat hiéu khi va ki khi.

Khi lén men chim, vi sinh vat dugc nuéi cdy & moi trudng dich thé,
ching sé phat trién theo chiéu ditng cba cét moéi trudng,

Trong qué trinh 1én men nay, cdn lién tuc theo doi va thue hién mét
80 cbng vide sau:

* Thite hién qud trinh khudy ddo va suc khi:

Trong lén men chim, vi sinh vit phdt trién trong cdc ndi lén men can
duge tron déu dé tang cudng dién tiép xuc gita t& bao va méi trudng dinh
dutng déng thai ngin can sy két ling cda t& bao. DE thue hién viéc nay,
trong cdc thiét bj lén men ngudi ta 14p hé thang cac canh khudy. He théng
khudy déo nay cdn cho ca vi sinh vat hidu khi va ki khi. Péi véi vi sinh
vét higu khi, bdo ddm cung cdp O2 ddy dd theo nhu ciu cda ting leat vi
sinh vat 14 mgt trong nhimg chic ning rat quan trong cia thiét bi lén men.
Do vay trong truyng hogp nay, ngudi ta con ldp thém hé théng suc khi.
Khéng khi truéc khi duge bom vao néi 1én men phai xi 1i d€ bio dam sach
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vé co hoc (sach bui) va vé tring (khdng ¢6 vi sinh vat) bang céch cho di
qua hé théng loc bing bong thdy tinh va khir trung béing hoi néng.

Cing can ghi nhé mét didu: tiy ting chung loai vi sinh vat va tay
ting giai doan cua qud trinh 1én men ma nhu ciu vé cudng do théng khi
s& khdc nhau.

* Theo dii sy tao bol trong lén men va ¢é6 bién phap pha bot:

Khi tién hanh khudy ddo va suc khi manh lién tuc, trong cdc ndi
lén men s& tao ra rit nhiéu bot. N6 c6 khuynh hudng trao ra khéi néi
lén men va giy nhiém tap moéi trudng 1én men. Ngoai ra hot khi ciing
can trd sy tip xic gida t& bao véi mébi truong dinh dudng.

Do vay trong quéd trinh lén men, ngudi ta cAn ki&m soat lugng bot
tao thanh va tim cach phd hdy ching. Muén phé bot, ngutt ta dimg céc
chat phd bot vdi nhidu loai bac gém cac chat ty nhién nhu cac loai dau
thuc vat (dau phong), md cd heo ... vi ca cdc chat duge téng hgp bing
con dudng héa hoc.

* Diéu chinh pH ciic mbi trudong lén men:

Mbi loai vi sinh vat thich hop v6i mét gia tri pH nhit dinh cia mai
trudng nuéi cdy. Tham chi cing mét ching vi sinh vat, PH thich hgp cho
sy sinh trudng khac véi pH can cho viéc thyc hién sinh téng hop mot
sdn phdm. Trong qud trinh 1én men, vi sinh vit lai tao ra nhing sdn
phém traoc d8i chét 6 tinh acid hay kiém, khién pH clia méi truong khéng
con thich hop cho hoat dong séng cia minh. Vi vay viéc chi dong diéu
chinh pH cia méi truong luén & gid tri thich hop trong sust qua trinh
lén men la didu rat cdn thiét.

Ngudi ta ¢6 thé diéu chinh dd pH cia dich 1én men bing cdc dung
dich NaOH, HCl, NH,OH, urea ... hay b8 sung dung dich dém (thuong
ding hé dém phosphate} d€ én dinh pH ciia mdi trudng ma vin dam bao
diéu kién v§ trung.

* Theo déi va diéu chinh nhi¢t dé ciia méi truong léen men:

Cing nhu d¢ pH cda méi trudng, nhiét 46 la y&u 6 quan trong, anh
hudng rdt 16n d&n su phat trién ctia vi sinh vat va hiéu qui l1én men.
Méi loai vi sinh vat déu thich hgp v6i nhiét d6 nhat dinh dé sinh truéng
hoac dé tao san phdm.

Qud trinh lén men luén ¢6 su téa nhigt rat manh nén nhiét do trong
céc thigt bi 1én men thudng c6 xu hudng gia tang vuot qud nguéng nhiét
dd thich hgp d6i véi hoat dong séng cha vi sinh vat d6. Vi vay phai thudng
xuyén gidm sé4t va digu chinh nhiét 4% theo yéu cdu cha qud trinh lén men.
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Mudn dat dugc nhiét do thich hgp cho mét qua trinh 1én men, nguoi
ta da trang bi hé théng lam néng va lam nguéi biing nuée chdy quanh
néi hodc duge dua vao trong nédi duéi dang cdc 6ng rudt ga lam nguoi.

* Tiép thém nguyén ligu va b8 sung cdc chdt tién thé:

O mét s6 quy trinh i&én men, ngudi ta con thuc hién b8 sung mot s&
nguyén liéu vae mdi trubng trong khi qu4 trinh lén men dang ti&n hanh.
Cén thiét phai 1am viéc ndy vi c6 mdt s& chat khéng cho phép dua vao
mé1 trudng lén men ngay tir dau v6i ndéng 4o cac (vi dy nhv dusng) ma
phdi bd sung lam nhiéu dgt véi néng do thap.

Ddi v6i mét s6 quy trinh sinh téng hop mét s6 chat (nhu vitamin
B12) can thiét phdi b8 sung chat tién thé (cia vitamin B12 la 5,6 di-
methylbenzimidazol) sau mot thoi gian lén men nhdt dinh.

Ngoai cdc cong viéc theo dbi k& trén, trong qud trinh 12n men cin
phai 14y méu kiém tra céc chi s§ sau:

~ Trang thai cia té& bao ching gidng cin }én men va doé tap nhiém
cua cdc vi sinh vat la khdc (gém vi sinh vat va phage).

- Kiém tra sy tiéu hao nguyén lidu, sy tao thanh san phdm trong
qué trinh lén men.

Diéu cudi cimg vA cing la didu hét sic quan trong la xdc dinh thoi
gian cia mdt quy trinh 1én men. Thoi gian niy s& rat khac nhau § cac
vy trinh lén men khdc nhau. Piém médu chét & day la ngudi sdn xuit
phéi biét ditng qu4 trinh 1én men ding lic dé bao ddm thu sdn ph&m véi
hiéu sudt cao nhat.

Lén men chim la phudng ph4p 18n men duge sit dung phé bién nhat
trong 1én men céng nghiép. O qué trinh 1én men nay, do c6 hé théng
khudy trén nén toan by méi trudng nudi cdy la mot thé théng nhat, vi
vady ngudi ta cé thé kidm sodt duge quy trinh lén men mgt cach dé dang.
8o v6i phuong phédp 1én men bé mit, phuong phép 1én men chim it chodn
mat bang, dé& co gigi héa va tu déng héa trong qué trinh theo doi.

Tuy vay, phuong phdp 1én men nay ddi héi d4du tv nhidu kinh phi
cho trang thiét bi. Ngoai ra, néu cdc mé [én men vi mét li do gi d6 bi
héng thi khéng thé xi li cuc bé (nhu ¢ lén men bé mat) ma qua trinh
x{ li s& rat phdc tap, da phan phai hdy bé toan bd dot lén men, gAy that
thu, tén kém rdt 16n. Cang chua hét, khi lugng méi trudng 1én men 16n
{c6 khi hang ngan lit) thai ra ngoai, néu khéng dugc xit 1i ki s& la ngudn
6 nhiém dang ké d8i véi mdi trudng séng.
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¢) N6i 1én men (Fermentor):

D& gitp lam quen v6i cdc thit bi 1én men cong nghiép, ching toi
gi6i thidu so d6 moét ndi lén men don gidn nhung c6 trang bi kha ddy da
cac chi tit cAn thigt (hink 7).

HinA 7 . C&8u tao ndi lén men

1 Trye khudy. 8. Van Iy méau.

2. Khéng khi di ra. 9. Canh khudy.

3. Nép phia trén vdi kinh ahin. 10. Van xa dung dich sau |én men.

4 Td4m thép giup gia, gidm nhiét nhanh.  11. Van digu chinh hdi nudc ¢8 kh{ tring

5. Lép nude dé [am ngudi va lam néng. 12. B& phan Igc khéng khi.

8. Noi do pH va nong do Oz 13. Budng vao cua khéng khi

7. Noi do va digu chinh nhiét da. 14, Cdc van cua dudng nap mdi trudng 1&n men,

gidng vi sinh vét va chat pha bot.
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Thiét bi chinh diing trong quy trinh ¢é6ng nghé téng hgp vi sinh vat
1a n6i 1én men. Néi lén men 1a thiét bi @€ nuéi cdy chim vi sinh vat, thé
tich cia chung tit dudi 1 1it dé€n 200 Lit (ndi 1én men trong phong thi nghiém)
va cd thé dat thé tich rat 1n : 500.000 lit (ndi1én men cong nghiép). Cdc
ndi 1én men duge thigt ké sao cho ¢6 thé tao duge nhing didu kién t6i uu
cho tiing qud trinh 1én men. Cé rdt nhidu kidu ndi lén men.

Noi lén men thudng duge ché tao tir thép khong ri d€ tranh sy an
mon va sy gidi phéng cdc ion sdt. D&i vdi cdc quy trinh 1én men vé trung
thi néi 1én men, k€ ca cdc van phai c6 tinh chiu ap sudt cao dé c6 thé chiu
duge khi thyc hién khd trung bang dp luc cao.

Noi 1én men thong thudng gdm c6 budng chia méi truong 1én men
hinh try thidng ding c¢6 ndp va ddy. Trén ndp cia ndi c6 thiét ké cac 1§
cho phép gin dusng ddn méi trudng nudi cdy, dudng dan ching gidng vi
sinh vit can nubi cdy, dudng ddn chi't pha bot tir thiing chita ddu vao nédi
Ién men. . Pac biét trén ndp clda ndi cé thiét ké mét cita nho co p kinh
trong sudt d¢ co thé quan sat duge dich 1én men bén trong néi.

Trén thanh bén cda ndi 1én men c6 van d¢é ldy miu thi clia dich
nuéi cdy, cdé 1dp cac thit bi d€ do va diéu chinh d6 pH, t°, O, hoa tan.
Phédn ddy néi c6 1dp 6ng thai cé dudng kinh ldn dé thdo dich lén men ra
khi k&t thuic qud trinh 1én men.

D& thyc hién khdy ddo va suckhi, ¢ ndilén men dugc 1€p hé théng
truc ¢ cdnh khudy va b6 suc khi. Trén ddy 1a nhing mé t4 rat so luge
vé cdu tac mét ndi 16n men.

Dé ¢6 thé xdc dinh duge nhidu théng 6 ki thudt, gdn day ngusi ta
dd phat trién cdce ki thudt xdc dinh lién tuc va ty dong. Viéc dp dung cde
phueng phdp ki€m tra qud trinh 1én men mét cdach tu déng cing ddng
théi tao diéu kién cho viéc diéu khién qud trinh 1é6n men bing mdy vi
tinh. Cde néi 1én men hién dai dugc trang bi khd nhiéu cdc thiét bi do
dac, kiém tra, kém theo viéc st dung rong rdi mdy vi tinh. Cdc mdy nay
c6é nhiém vu ki€m sodt va dn dinh cdc chi 56 cia qud trinh, thyc hién
nhitng phén tich cdn thiét, chinh i viée bd sung thém thanh phédn cia
méi trudng nudi cdy, theo déi dién bién cda qud trinh 1én men. Cuy thé
véi sy hb trg cua may vi tinh, nguéi ta cé thé nhanh chéng tinh todn va
diéu chinh cdc théng sd sau :

— Toc¢ d6 tiéu thy oxygen, t6c do théi khi CO,, hé s§ hé hédp.
— Toéc 49 tod nhiét tao ra bdi cdc chdt chuyén hod.

Téc 46 sit dung céc chdt dinh dudng (C, N).

— Néng 46, sinh khdi cha té& bao ...
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Trong néi 1én men nay, bat ki mét sai léch nao xud't hién déu bi
phét hién va diéu chinh ngay ¢ giai doan ddu ¢iia né. Do vdy, cdc ndi lén
men ¢3 ldn dung trong sdn xudt cong nghiép néu duge trang bj hé didu
khién va ki€m tra bang vi tinh, bao gi¢ cing cho nang suat va chd't lugng
sdn phidm tét hon.

4. Thu héi sian phim

Viéc thu héi sdn ph&m vdi hiéu sudt cao c¢6 ¥ nghia quyét dinh d6i
vdi tinh kinh t€ cdia mdt quy trinh céng nghé. B¢i vay viée tdch va thu
héi sdn phdm phdi duge tinh todn luu ¥ ngay tif lic chon ching gidng vi
sinh v4t d€ 1én men, chon nguyén liéu cling nhu méi trudng dinh dudng.

Khi qud trinh 1én men két thic, ngudi ta ti€n hanh thu hdi sdn
phdm. Cdc sdn phdm cta qud trinh téng hop vi sinh vit thudng dugc tich
luy hodc bén trong t& bao hodc d trong pha léng ctia dich nudi cdy : cing
¢6 truong hgp sédn phdm vira ndm trong té€ bao, vita ndm trong pha léng
cia dich nubi cdy.

Viéc ddu tién sau khi két thuc 18n men 1a tim cdch tdach t&€ bao vi
sinh vit ra khéi pha ldng cia dich 1én men.

— Néu 1a cde vi sinh vdt ¢6 cdu tao hé sgi nhu ndm, tdo ... ngudi ta
dung phuong phdp loc, vdt,

— Néu la cdc vi sinh vat don bao, ¢6 kich thude t& bao nhé nhu ndm
men, vi khudn... dang phuong phdp li tim thudng hay li tdm téc d6 cao ...

Viéc xur 1i ti€p theo cdn tuy thuge sdn phdm ma ta cdn thu ndm trong
pha 1éng cua mdi trudng hay ¢ trong t&€ bao vi sinh vat.

Khi chon phuong phdp tdch cdn dic biét chi y d6 bén viing cGa mot
$0 sdn phdm cdn tdch, néu sdn phdm 13 enzyme thi cé thé né dé bi thuy
giai bdi enzyme protease cé trong ban théan dich nudi cdy.

Bdn chat hod hoc cda sdn phdm quyét dinh phuong phédp xt li tiép
theo. Théng thudng ngudi ta st dung cdc phuong phdp sau : chiét rit, hap
phu, két tia, két tinh, sdc ki, dién di, phan tich quang phd ...

Pé€ tang tinh kinh t& clia mét quy trinh céng nghé cing nhu tinh
kha thi ciia cdc nha mdy 1én men, ngudi ta xady dung cdc nha may 1én men
va phuc vu lén men thanh mét khulién hgp bao gdm nhiéunha mdy, xi
nghiép ¢6 m6i quan hé sdn xudt gan gdi d canh nhau d€ gidi quyé&t mést
s6 vAn dé chung, tién lgi va tiét kiém nguyén liéu, ning lugng.

— V& vdn dé ndng lugng : Sé stt dung duge triét dé hon ngudn nang
lugng cia cdc ndi hoi. Vi du : Mgt néi hoi hoat déng phue vu cho xi nghiép
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nay sin xuét, xi nghiép khdc ¢ thé & giai doan chudn bi. D& tiép theo
khi xi nghiép nay két thic 1én men, xi nghiép khic lai bdt ddu hoat
déng. N6i hoi hoat déng nhu vay s& c6 hidu suit sit dung cao.

Ngoai ra con c6é thé sit dung ning lugng du thim dé sdy san pham,
sudi Am cic phong, phan xuéng (¢ nhing vieng khi héu lanh).

- V& vdn dé nguyén liéu:

Do dic diém cda ting quy trinh cong nghé lén men ma xi nghiép
nay ¢6 thé st dung phu phém, phé& liéu cha xi nghiép kia lam nguyén
ligu. Nhut vay sé sit dung triét d€ nguyén lidu va gidm chi phi van chuyén.
Vi du: Nha mdy san xuit acid glutamic cdn cao ngé. Ngudi ta sé x4y dung
xl nghiép sdn xudt cao ngd ngay canh nha may nay. Dong thoi hat ngo
sau khi ngdm ldy nuée chiét 1am cao ngé sé duge sit dung lam nguyén
lidu cho xi nghiép san xuat tinh bot ...

- V& van d& xi¥ If nudc thai chat thai

Xu lf 6 nhiém do hoat dong cda cac xi nghiép thue phdm la mét van
dé duge doi héi rat bic béch va ciing rat tén kém. Cac xi nghiép thuc
phdm duge b tri & canh nhau s& d& dang két hop dé xay dung hé théng
xi li chung céc loai nudc thai va chdt thai, bdc diam via tist kiém via
déng ba.

IL. DINH DUGNG CUA VI SINH VAT VA NGUYEN LIEU NUOI
CAY VI SINH VAT CONG NGRHIEP

Giong v6i khi 1én men & quy mé phong thi nghiém, khi 1én men &
quy md cdng nghiép, vi sinh vat cong phai duge cung cip ddy di: cac
nguyén to can thiét cho sinh trudng va su tao thanh san phim.

Trong lén men céng nghiép, cdc mdi trudng tir gitr gidng, nhin gidng
dén 1én men déu chita cac nguyén t§ da lugng (C, H, O, N, S, P, Mg) va
mot lugng nhd cde nguyén té vi lugng (Mn, Bo, Co, Cu ...).

Tuy vay, trong 1én men céng nghiép cing ¢6 nhitng nét khac b1et ddang
wy. § day ngudi ta khong bé sung cdc nguyén t8 vi luong & dang dung
dich tinh khiét vao méi trudng 1én men ma c¢6 sy két hop bé sung cdc
nguyén t3 vi lugng cung lic vdi cdc nguyén t§ da luong. Ngudi ta cé thé
thuc hién duge diéu trén d& dang vi trong cong nghé 1én men céc nguyén
t6 da lugng (N, C ..) thutmg duge b sung dudi dang céc tap chat (rf duong,
cao ngé, dich ty phdn ndm men...). Théng thudng nhitng tap chat nay lusn
chita mét lugng cac nguyén t8 vi lugng A0 diing cho vi sinh vat.

Ching ta sé& 14n luot tim hi€u vi sinh vat s dung cac nguén dinh
dudng khac nhau d quy mé 1én men céng nghiép nhu thé nao.
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1. Céac hop chat cung cdp ngudn carbon

Carbon tham gia trong hfu hét cdc cu tric cla t& bao, tir t& bao
chit dén thanh t& bao, ti phan t{ enzyme dén acid nucleic. Vi Vvay cdc
hop chét dang carbohydrate c6 ¥ nghia hang ddu dsi véi su sbng cla té&
bao vi sinh vat.

Nguén carbohydrate vi sinh vat sit dung duge rat phong phd. Tir dang
tinh khiét (glucose, saccharose...) dén dang tap chat (i duong, dich kiém
sulfite..). M6t s6 nhém vi sinh vat si dyng duge ca khi thién nhién,
hydrocarbon (methane, alkan ...).

Trong thuc t&, dé néng cao gid tri ctia mot quy trinh céng nghs, dac
biét 1a d¢ ti€n tdi ha gid thanh san phdm, ngudi ta da sit dung nguén
nguyén liéu ré tién, dé kifm nhu cde nguyén liéu thé, phu phim ciia mét
s6 nganh cong nghiép khac dé lam nguyén lidu nudi c4y vi sinh vat &
quy md cong nghiép. Ngudn nguyén lidu nay con dude goi 1a ngudn carbon,
nitrogen ki thuat. Ro rang diéu d6 sé dnh hudng dén sdc sinh trudng va
higu suit tao sdn phém cla ching gidng. Do vay khi sit dung mét nguyén
liéu ndo thay thé& hay khi dua ra san xudt 6 quy mé ldn mot sén phdm
nao d6 cAn thiét phai qua giai doan sdn xuit thd (khau trung gian gitia
phong thi nghiém véi nha may), v6i muc dich giop cho vi sinh vat lam
quen mdt cdch tir tir véi diéu kién méi trudng mdi. Sdn xuat thit ginp ta
xdc dinh dugc cac thong s ki thuit cla quy trinh mét cach nhanh chéng
méa it tén kém trude khi dua ra sidn xuat lén.

Mot s0 ngudn carbon ki thuit sau day dugc sit dung trong cong nghé
lén men:

a) Ri dudng: C6 hai loai la ri dudng mia va ri dudng ci ci.

* Ri duong mia: Ri dudng mia la phu phdm thu duge ciia cdng nghiép
ép mia thanh dudng sau khi da thu saccharose.

- Thu nhdn rl dudng mia trong qus trinh san xudt dudng saccharose:

Putng mia thé gém hai hop phan: Cac tinh thé dudng saccharose va
mat bao boe phia ngoai c¢é chira dudng, cac chit phi dudng va cac chit mau

Theo quy trinh san xudt dudng tinh cbta Vidn Trung tam Nghién ciu
Duong (Lién Xoé ci) thi dudng thé duge tinh luyén, li tdm, lidng trong,
lam sach bang phuong phép carbonate (Idng trong bdng véi) cho bio hoa
COq, sau dé6 duge dem loc va sulfite hoa. Ti€p theo. dich 43 lam sach duoce
cé trong thiét bi chan khoéng, ta thu duge dich dudng non 1. Dich nay sé
dem li tdm cho dudng trdng. Con cdn c¢6 mau duge x(r 1i ba ldn dé thu
ducng loai II. III va IV, Phan cudi cung cdn lat la ri dudng.
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Cé thé néi, ri dumg 1a mot hdn hgp kha phite tap. Bén canh ham
lugng dusng 18n men duge khd cao, trong ri dudng con chifa mét lugng
déng ké cac hop chét chda nitrogen, cdc vitamin va cac hgp chét vé ca.
Ngoai ra trong ri dudng con chita mét s6 chat keo va vi sinh vat tap
nhiém lam bat lgi che qud trinh 1én men sau nay. Vi vay, tuy theo muc
dich st dung khdc nhau ngu¥i ta cdn phai xit li ri duting truge khi dung
lam méi trudng nudi cAy vi sinh vat,

— Thanh phén ri dudng : Thanh phan ri dudng phu thude vao phuong
phdp séan xudt dudng, didu kién bao quin ri dudng ciing nhu phu thubde
vao giong mia va diéu kién tréng trot dsi véi cAy mia.

Trong ri dudng mia c6: 15 - 20% nu6e. 80 - 85% chat khé hoa tan,

Treng chat khé ta thdy c6 cdc thanh phdn sau:

+ Dudng - thudng goi 1a dudng téng s6 hay dudng 1én men duigc:
2 50%, trong d6 dudng saccharose chiém 30 - 35%, dudng khit chiém 15
- 20% {glucose, fructose). Pdi khi c6 ca rafinose ciing nhu cdc chat khi
khéng 1én men duge. Cac chat khir nay 14 caramel va melanoidin — sin

pham ngung tu giita dusng va amino acid, cdc chat kha khéng lén men
duge ¢6 khi chi€ém 1,7% khéi lugng ri dudng.

+ Thanh phan chdt khé con lai < 50%, trong dé 30 - 32% chét hiu
ed (acid aconitic chiém 5%), 18 - 20% chat vé co.

Dac biét trong ri duong mia chita khd nhiéu loai vitamin, trong dé
dang Iuwu § hon cd 1a biotin. Theo tai lidu cha Andecofler, ham lugng
vitamin trong ri dudng mia nhu sau (y/gr ri duong):

Thiamine : 8,3

Riboflavine : 2,5

Acid nicetinic : 21,4

Acid folic : 0,038

Pyridoxine (Vitamin Bg ~ CsH11NOg) : 6,5

Biotin - 12,0

Khi bas quan ldu ngay, ri dudng mia bi tén that dusng kha lon. DE

gidm tdn that nay ngudi ta d§ 1&n bé mit ri dudng mét 16p méng diu
khodng.
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BANG 1. Thanh phc’fn cde nguyén té tro cda ri duong mia

Thanh phan (%)

Tai lidu
K70 | CaO | MgO | Py05 |Fey03| Si0p| SO4? | CI” {Téng

Mac-Djinnisat 3,5 | 1,5 | 0,1 | 0,2 0,2 0,5 1,6 04 | 80

Andercofler
va Khiki 36 | 05 (0,071 0,9 - - 3.93 - 9,0

*Ri duimg e edai: La nudc cdt sinh ra trong san xudt dudng tir cd
cai dudng. Dich nay duge co dac cé thé dung lau dai.

Thanh phéin cia ri dudng cl cai (theo %):
Saccharose: 48
Rafinose: 1
Puding chuyén héa khac: 1
Céc acid hitu co: 2.

Ri dudng ci cai chda mét s6 vitamin trong d6 ham lugng biotin thap
hon trong ri dudng mia (ham lugng biotin = 0,13y/g ri dudng).

Trong ri dudng (cd ri duing mia va ri duong cu cdi), ngodi thanh
phan kich thich sinh truédng cdn chita mét sd chidt ma néu ding né ¢
nong 46 cac s& kim ham sinh trudng ca vi sinh vat nhu SO2, hydro-
xymethylfurfurol...

b) Dich kiém sulfite: La mét loai phé& phdm cia céng nghiép san xuft
cellulose,

Khi san xudt 100 tdn cellulose g8 dé s& thai ra ngodi 1.000m® dich
kiém sulfite. Dich kiém sulfite ¢6 thanh phdn: 80% chéit khé 1a dudng
hexose (glucose, mannose, galactose}, phan con lai 1a dudng pentose (cylose,
arabinose). Ngoai ra trong dich kiém sulfite c¢6 chda acid ligninsulfuric.
Acid nay chua duge vi sinh vat s dung, hién nay dang c6 huéng nghién
ciu dé vi sinh vat c6 thé s dung duge acid nay trong cong nghé 1én men.
Mot diém dang luu ¥ cia dich kiém sulfite 14 ¢6 d#c tinh hdp phu nhiédu
Oy, cho nén khi nudi cidy cic vi sinh vat hiéu khi ¢é thé gidm mifc cung
cap oxygen tdi 60% so v6i mic binh thudng.

c) Tinh bt va cellulose:

Tinh bot duge st dung dudi dang hat hodc bét cha khoai, san, lia,
dai mach... Dang nguyén liéu nay trudc khi st dung lam méi trutmg nudi
cay phai qua khau xd i va dudng héa. Péi véi cdc ching vi sinh vat c6
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hé enzyme amylase phat trién, ngudi ta c6 thé si dung true tiép tinh bot
(tinh bot song khéong qua khéu dudng héa) d& nusi cdy vi sinh vat. Nhing
chung vi sinh vét nay hién nay duge cdc nha nghién ciu tim kiém phan
lap vi né gitip nha san xust tiét kiém phi tén va ndng lugng cho khéu
khi trung va dudng héa.

Cellulose duoc sit dung du¢i dang rom. ra, gidy, mat cua... Céc loai
nguyén hiéu nay, tuy thee timg déi tugng vi sinh vat s& c6 cdch xit Ii thich
hgp khdc nhau. Hién nay hudng sit dung truc tiép cellulose con rat han
ché.

d} Dau thuc vat (diu ddu nanh, diu dva, diu dau phdng (ddu lac), diu hat
béng, dau hudng dudng):

Cédc loai dau néi trén duge dung cho vao mé: trudng nudi cay vi sinh
var vol tu cach vita la nguén carbon, vira 12 chat pha bot. Ciing cAn lwu
¥ thém ring, céc loai ddu ¢ mit trong moi trudng chi cd vai tro la ngudn
carbon khi vi sinh vat dugc nuéi cdy sinh enzyme lipase. Lic dé ecdc chat
béo nay dugc enzyme lipase phén hiy thanh glycerin va céc acid béo, vi
sinh vét ¢6 thé sir dung duge nhu 14 nguédn thitc #n carbon.

Céc loai ddu thyc vat nay la cae triglyceride, trong d6 chi yéu la cac
acid béo chua bao hoa (acid oleic, acid linoleic. ).

Lugng chit béo bé sung vio méi truong nusbi cAdy vi sinh vat phaj
phit hop véi mic d6 tao bot clia méi trudng. Né&u ta bé sung qud nhiéu
sé lam chdm qua trinh déng héa ngudn carbohydrate ctta vi sinh vat. Cu
thé s 1am tiang do nhét cha méi trudng, tao cdc hat nhii tuong ecda cdc
loai xa bong, dic biét la khi méi trudng c6 CaCQO3 sé din dén hién tugng
giam lugng oxygen hoa tan. vi sinh vat s& phét trién kém, anh huéng
dén hidu suit 1én men.

BANG 2: Thanh phdn héa hoe ciia cae loai déu thie vat
(theo L.A. Popova va nhitng ngui cong sy, 1961

Cac loai dau Acid béo (%)
Acid olei Acid Acid Acid Acid
cua oee linoleic | palmitic stearic | arachidic

Dau dau phang{ 50 - 70 13 - 26 6 - 11 2-6 5-7
{dau lacs
Dau bap < 45 < 48 < 7.7 3,8 < 04
Dau dau nanh 25 - 36 52 - 65 6 -8 3-35 04 - 10
Dau bbéng 30 - 35 40 - 45 20 - 22 2,0 0,1 -06
Dau lanh 13 - 29 15 - 30 g-11 6 -7 -
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g) Hydrocarbon: Tir ldu nguoi ta da biét cé rdt nhiéu vi sinh vat séng
duge ¢ cdc mé dau, mo khi d6t, § ddy cdac bé chita dau, trén mit dusng
nhua .. Hau nhu trén mdi thanh phan cia dau mé déu ¢é thé tun thay
nhing vi sinh vat c6 kha nang chuyén héa hydrocarbon thanh cde vit
lidu x4y dung t& bao, ciu tric cdc phan tif protein.... Trong qua trinh tim
ki€m nguén carbon cho méi trudng nudi cdy vi sinh vat & quy md cong
nghiép, con ngudi da phan lap duge mot s6 vi sinh vt cé khd ning sa
dung dugc ngudn hydrocarbon la ddu md va khi dét. Céac dai dién nay cé
¢ hau hét cdc nhém vi sinh vat (vi khuén, ndm men, nAm mée, xa khuén...).
Ngudn diu mé va khi d&t 1a ngudn nguyén liéu rat déi dao va ré tién, vi
vay viéc st dung vi sinh vat nuéi cdy trén médi trudng diu mé va khi
thién nhién da va dang la vdn dé hdp dan cdc nha nghién ciu ciing nhu
nha san xudt.

Nhijéu cong trinh nghién cfu cho thdy n-paraffin 1a loai nguyén liéu
tugng déi van ning hon ca dé nudi cdy vi sinh vat. Theo s6 liéu cia Fuch
(1961) da théng ké c6 26 giéng vi sinh vat, trong d6 75 loai ¢6 kha nang
phan huy hydrocarbon mach thdng, 25 loai phan hiy hydrocarbon mach
vong. Trong dé, vi khudn ¢é khé nang phat trién trén nhiéu loai hydrocarben
hon ndm men va nAm méc. Cu thé, né ¢6 thé phat trién tét trén cac day
alkan mach thd&ng. mach nhanh, hydrocarbon them va khi thién nhién
nhu methane, ethane, propane.... Ndm men chi phat trién trén n-alkan
va alken. NaAm moc phat trién trén n-alkan con trén alkan mach nhénh
sinh trudng kém hon,

Kha nang sd dung hydrocarbon cia vi sinh vat con phu thujc vao
cac didu kién sau:
- Khi nang tham nhép vao t& bao cla hyvdrocarben.

— Sy ton tai hé théng enzyme can thiét d& chuyén héa edic ngudn
carbon nay, dac biét & giai doan ddu cha sit éxy héa.

~ Vi sinh vat phai bén vitng vdi dac tinh cia hydrocarbon khi néng
dé cao....
2. Cac hgp chit cung cidp ngudn nitrogen

Nitrogen tham gia trong cde thanh phan ciu tric nén t€ bao vi sinh
vat. gitp té& baoc hoan thién dude moi chde ning cia hoat dong séng. Nguon
nitrogen la ngudn dinh dudng quan trong khong kém gi nguén carbon.

Nitrogen dugc cung cdp cho té bao dudi nhidu dang khdc nhaw

a) Dusi dang c4c hgp chat vé co va hitu co khd thudn khiét ahu
NH,*, NO3, pepton céc loai, cdc amino acid (st dung 6 quy mé phong
thi nghiém).
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b} Trong lén men cong nghiép, nguti ta thudng sit dung nguén nitroegen
dudi dang sdn phim tho goi 14 nguén nitrogen ki thudt, bao gém cac loai
sau:

* Dich thily phén ndém men:

Mgt trong nhimng li do khién ngudi ta quan tdm dén ndm men vi
trong t& bao ndm men chda nhidu chat dinh dudng ¢6 gia tri, ndi bat la
nguén protein va vitamin. Ham lugng protein cia nam men dao déng
trong khodng 40-60% chat khé clia t& bae. Vé tinh chdt, protein ciia nam
men gan gidng protein ngudn gée dong vat, c6 chita khoang 20 loai amino
acid, trong d6 c¢6 di céc loai amino acid khong thay thé&. Thanh phén
amino acid cda ndm men can d8i hon so véi & loa mi va cde hat nga coc
khéc, kém chit it so vdi sita va bét cd ... Vi vdy, dich thuy phén n&m
men la mét dung dich rdt giau chat bé dudng, gém cac amino acid, cac
peptid, cdc vitamin (ddc biét ]a cdc vitamin nhém B). Ngutt ta st dung
dich ndm men thiy phan véi muc dich bg SUng nguén nitrogen va nguén
cac chat kich thich sinh trudng vao moi triffng nudi cdy vi sinh vat.

- C6 thé thu nhan dich thiy phan ndm men bing nhidu phuong phép
khdc nhau: bang tdc déng coa enzyme; phucng phdp tu phan & 45 - 50°C,
pH = 6.2; phuong phdp tidu nguyén sinh chit bang dung dich NaCl ¢
nong d¢ cao .. Thanh phin héa hoe ctia cac dich thiy phan ndm men phu
thudce vao nguyén liéu va quy trinh sdn xuit. Ta cé thé tham khao thanh
phan cda dich thiy phin ndm men § bang 3.

* Bot dgu nanh: Bot dau nanh sau khi tach 14y ddu la mat nguyén
ligu i tudng dung trong Céng nghé vi sinh. Loai bot nay chia t6i 40-50%
protein, 30% carbohydrate (saccharose, arabinose...), ham luong d4u con
lai: 1%, lecithin: 1,8%.

* Cao ngé: Cé dang 1ong sén sét mau nau thim duge tao nén tir nude
chiét ngdm ngé théng qua qua trinh c6 dic. Thanh phén ciia cao ngd:
lugng chat khoé chiém 40 - 50%. Trong thanh phan chat khé chda 3 - 5%
dam téng s8. 1 - 3% dam amine.

Trong cao ngd con chita mot it protein, mét s cdc amino acid tu do

va cdc peptid ¢6 phan ti higng thap.

* Khoé lge hay banh dawu phong: La xdc ba thu duge sau khi ép déu
phong (lgc) 18y dau. Thanh phin: giau protein vA mot s& acid béo. Ham
luong dam téng s& va dam amine gén gidng nhy & cao ngo.

* Nude mdm, nude tuong: O Viét Nam, nudc mim, nude tuong cing

dugc s dung véi vai tro 1a ngudn nitrogen vi né c6 chda khd day di cac
amino acid can thi&t:
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~ Nude mdm: La sén phdm ché bign tif cdc qud trinh 1&én men ty
nhién, phén hiy protein cla c4d duéi tac dung ciia hé enzyme protease.
Nuéc mém cé gia tri dinh dubng cao, c6 ddy di cac amino acid hop phén

cua protein.

Théanh phan cia nude mdm : dam téng s& 14 15 - 25 gl (néng do
dam cao, thdp tuy thudc vao ngudn mtde mém), dam amine chiém 60 -

70% dam tdng sb.

BANG 3: Thanh phdn cia dich thiy phan ndm men (Theo F. Ohly)

T pin 3 Phing shés [ Phins s 1 gy
Chat khé 70 80
Nitrogen téng s6 8,8 7.4
Protein (N 6,25) 5.5 46
NaCl <1 i8
Céc amino acid (% so vél protein

téng 58}

Alanine 3.4 2,3
Acid butyric 0.1 0,1
Arginine 2.1 1,1
Asparagine 3,8 3.1
Cystine 0,3 0,2
Acid glutamic 7.2 5,1
Glycine 1.6 1,6
Histidine 0,9 0.8
Isoleucine 2,0 1,6
Leucine 2,9 2,3
Lisine 3,2 2.9
Methionine 0,5 0,5
Ornithine 0,3 0,9
Phenylalanine 1,6 1.6
Proline 1.6 1,5
Serine 1,9 1,5
Thyroxine 0.8 0.5
Threonine 1,9 1,4
Valine 2.3 1,9
Cac vitamin (mg/ 100 g ndm men)

Thiamine 20 - 30 10 - 15
Riboflavine 50 - 70 50 - 70
Pyridoxine 25 - 35 20 - 30
Acid pantothenie 200 350
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— Nudc tuong : La dich thiy phan tir b4nh dau phéng hay banh dau
dau nanh bang HCl hoac théng qua qua trinh thiy phan bing enzyme
cia ndm mdc. Thanh phan cda nuée tuong (thy duge béng phuong phdp
thiy phdn bang HCl): dam t8ng s8 1a 20 - 25 g/, dam amine la 70 - 75%
dam téng s6. Dich amino acid thu duge nay sé& thi€u hai amino acid la
tryptophan va cysteine vi hai amino acid nay bi pha hiy trong méi truimg
acid. Do vy, néu nude tuong thu duge bing thuy phén banh ddu do enzyme
cia ndm mde sé cé thanh phan amino acid day 4G han.

3. Cac nguyén t& khoang

Trong céng nghé 1én men, nguyi ta nhéan thdy vai trd cda dinh duong
khodng rat 16n, dnh hudng nhidu dén chit lugng cia qua trinh 1én men.

Trong cdc nguyén t6 khodng, ngudi ta dic biét luu ¥ dén vai trd rat
quan trong cda phosphorus (P).

Trong 1én men ldn, ngudi ta bé sung P dudi dang bdt dau, bot bap,
bd rugu, hay 6 dang mudi phosphate vo e (P mono hay dibasic cia K*,
Na¥, NH,*..))

Véi cdc chat khoang khac nhy Mg, Na, Fe ... vi sinh vat s& nhan ti
moi trudng dinh dudng ¢ dang mudi vé co hodic cé khi ngay trong nudc
pha méi truong dinh dudng. Vi vay, thong thudng khi pha ché méi trudng
ngudi ta ding nuéc may. khéng diung nuée cat dé pha moi trudng.

Céde nguyén t6 vi lugng nhu Mn, Mo, Co... thudng da c6 M4t trong
nhing nguyén liéu ty nhién ban ddu khi dua vao méi truémg 1én men nhu
dich nude trai ciy, nude chiét thdac malt ..

Tuy ¢6 vai trd quan trong nhung nhu ciu vé nguyén té6 khoang chi
g16i han ¢ nhing noéng dé thich hop. Néu vugt qua nhiing gidi han 46
(khi & néng dé qud cao chdng han) sé& lam giam hidu suit lén men {vi
du nhu déi vdi nguyén t& Fe). Vi vay trong cdc thiét bi 1én men, ngudi
ta dung cdc nodi 1én men duge ché& tao tir thép carbon, bén trong néi con
quét 16p keo bao vé.

4. Vitamin va nhan t8§ sinh trudng

Cung gidng nhu cdc nguyén t6 khoéng, trong lén men & quy mé cdng
nghiép, ngudi ta bd sung vitamin, cde chat kich thich sinh trudng théng
qua viéc b8 sung cdc nguyén lidu giau vitamin nhu cao ngé, ri dutng.
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CHUONG v

V1 SINH VAT TRONG SAN XUAT RUCU

Rugu da duge con ngudi san xudt va sit dung tit cach day rat lau -
vao khodng 6.000 nam trude Céng nguyén. Do nhu cdu va lgi ich clia sdn
phidm nay nén cho dén nay, viéc nghién citu va md réng san xudt ching
ngay cang duge con ngudi quan tam.

C6 rdt nhiéu loai rugu va médi loai déu c6 thanh phdn, quy trinh san
xuit khdc nhau. Cé thé tam chia ching lam ba loai ch( y8u sau:

- Rugu trang ~ hay con goi lo rugu cdt (ethanol).

- Ruogu mui (liguor).

- Rugu vang qué f(wine).
I. VI SINH VAT VA QUA TRINH SAN XUAT RUQGU TRANG
(Ruou cGt)

Rugu tréng dudc san xudt bing hai phuong phép chinh: phuong phéap
lan men bing vi sinh vat va phuong phap téng hop héa hoc.

Phuong phdp 1én men nhd& vi sinh vat 12 phuong phdp cha yéu.

Ruou tréng thu duge 1a két quéd cha qud trinh 18n men rugu cfa ndm
men va mdt s& vi sinh vat, trong dé ndm men 1& déi tugng chinh duge
sif dung d€ san xudt ruou & quy mé cdng nghiép.

Lén men rugu la mét qua trinh sinh héa phic tap chuyén dudng
thanh rugu, ¢6 sif tham gia clia ndm men trong diéu kién ki khi.

Phuong trinh téng qudt cha sy ién men rugu:
CSHIQOG —> 202H50H + 2C02 + 27 kCﬁl

Trong qua trinh lén men rugu, dich lén men thu duge sau khi két
thic qué trinh 1én men ngodi sinh kh&i ndm men cdn ¢6 cdc thanh phéan
sau: sdn phdm chinh 1a ethanol (C2HsOH), CO2 va céc sdn pham phu nhu
glycerin, acid succinic, cdc aldehyde, mgt s6 loai rugu bac cao (iscamylic,
isobutylie, propiolic ...}
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Quy trinh sén xuat ethanol bing phugng phdp 1én men rugu bdi ndm
men duge thue hién theo cde bude sau:

— Ché bién nguyén liéu thanh dich dudng dé cé thé lén men bang
nim men.

- Lén men bién dudng thanh rugu,
— Chung cidt va tinh ché cén ethanol.

1. Ch& bién cdc nguyén ligu thanh dich dudng

a) Nguyén li¢u : Trong sin xult rugu ngudi ta thudng st dung céc
nguyén liéu sau

— Nguyén litu c6 sdn dudng: mat ri duong ...
- Nguyén ligu c6 tinh bot: bap, khoai mi, khoai lang, bit gao ...

- Nguyén lidu c6 cellulose: g6 vun, mat cua, rom ra ...

Dung phé bién trong céng nghé d€ san xuat rugu hién nay la hai
loai nguyén liéu cé6 s&n dudmng va tinh bot.

Trir nguyén liéu it dudng, ri dudng, cdc loai khde phdi qua qué trinh
duting haa. '

b} Ciac phugng phdp dudng héa:

Cac nguyén ligu chia cellulose, hemicellulose duge duing héa bing
acid (HClL, Hy804) va nhiét d¢ cao. Céc nguyén liéu chifa tinh bt duge
dudng hoa bing nhiéu phuong phap khéc nhau.

* Duong héa bing bank men thuiong hay banh men thude bdc :

Bay la phuong phép ditng kha phd bién trong dan gian d€ dudng héa
cac nguyén lidu cé chda tinh bdt. Trong b4nh men, ndm mdc duge nudi
cdy va phat trién trén méi trudng tinh bot séng. Néu la banh men thubc
bic thi c6 b6 sung thém mot s& vi thudc bic (khoang ti 10 - 20 vi). Nam
mdc trong banh men c¢6 hé enzyme amylase phan giai tinh bét. V& vai
tro cua céc vi thudc bdc, c6 y kign cho ring c6 tac dung sat khudn, ciing
c¢6 ¥ kién cho rang cdc vi thudc bic c6 tde dung kich thich sinh tridng
cdc vi sinh vat trong banh men. Qué trinh dudng héa: Nguyén liéu chita
tinh bt khong nhat thi€t phdi hé héa thanh dung dich ma chi ¢dn lam
chin nhat ki€u d6 x6i ¢ t°= 130 - 140°C dé€ c4c céu truc phan t¥ tinh bét
dé bi ph4 v&. Luc nay tinh bét chuyén sang dang dé tan, nhu vay hé
enzyme amylase mdi phan hiy tinh bt duge dé& dang. Tuy vay, do tinh
bot khéng ¢ dang dung dich nén han ché tdc dung ciia amylase lén cdc
mach tinh b$t, lam cho hiéu suat dutng héa khéng cao. Dung b&nh men
d€ dudng héa tinh bét d& bi nhidm tap khu#n. Do nhimng han ché néi
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trén, qua trinh 1én men rugu sau niy tao ra nhidu sdn phim trung gian,
hiéu sudt téng thu héi thap.

Hién nay phuong phdp nay chtt y&u sit dung dé duding hda tinh bt
khi sdn xudt rugu theo phuong thie thi cong.

* Phuong phap maltase:

Nguti ta st dung enzyme (chd yéu ld cic o va p -emylase) cla thée
dai mach, tiéu mach dd nay mam (malt)} dé chuyén héa tinh bét (dé duge
hé héa) thanh dudng 1én men, O Viét Nam ta ti lau ciing da sif dung

thée té hay nép, c6 khi cd hat bdp cho ndy mam d€ sian xust mach nha
theo phuong phap trén.

St dung phuong phap maltase ¢6 uu diém:
~ Théi gian hé héa tinh bét ngin.

- Chit luong rugu khong bi anh huéng ma thung tao ra nhitng huong
vi déc trung dé& chiu.

- It bi nhiém khudn.

Tuy vay, phuong phap nay ciing c6 nhidu nhuge difm 16n sau:

- Hiéu sudt dudng héa khong cao, khong trist d€ vi phic hé amylase
trong mam théc khong hoan chinh.

- Thutng chi 4p dung ¢ nhitng nuée xit lanh vi didu kién tréng va
ndy mam dai mach dbi hoi nhiét do thap.

— Ti 18 malt sit dung so v4i ham lugng tinh bét c6 trong nguyén liéu
tuong dbi cao (8 - 20%).

- Gid thanh sdn phim cao, nhit 14 & nhitng nudc khong sian xuat
duge théc malt.

Chinrh vi vdy, ngudi ta cd géng nghién ciu b§ sung hay thay th& dan
phiic hé amylase cGa mdm théc malt bing amylase clia nAm méc va vi
khuan.

* Phitong phap myco - malt:

bay la phuong phap dugc dung phé bién hon & ¢4 trong va ngoai
nuéc. Qua trinh dudng héa & day dung enzyme ctia vi sinh vat, chi yéu
cla ndm méc.

Ndm méc dugc sit dung c6 khd nhiéu loai cha chi Aspergillus nhu
Asp. oryzae, Asp. flavus, Asp. niger, Asp. awamori. Gan ddy cé xu hudng
dung chi Endomycopsis.

Cac ching ndm méc duge sit dung dé dudng héa tinh bét duge nuéi
cdy theo hai phuong phap sau: nubi cdy bé mat va nudi cdy chim.

63



=~ Nudi cdy bé m4t: Thudng ding cdc ching cia Asp. awamori va Asp.
oryzae. Ngudi ta dung moi trudmg dac c6 si dung céc loai nguyén liéu nhu
cam mi, cdm gao, bot ngd trdn véi trdu theo ti 12 can d6i da duoc quy
dinh. Ham lugng tinh bt trong nguyén liéu khong nhé hon 20%. Ngoai
ra, cdn c6 day di cde chat dinh dudng khac nhu ngudn N (mudi ammonium,
anuno acid), thanh phan khoang va vi lugng. Méi trudng sau khi chudn
bi xong, tao d§ 4m 55 - 60%, dugc tai ra nong, nia cé dd day 3,0 - 5,0cm,
¢6 thong khi hay tao dé thoang thich hgp. Cdy ching nim méc vao.

-~ Nuéi cdy chim: Thutng ding céac loai Asp. ntger, Asp. batatae. Hién
nay trén thé& gidi cing nhu & Viét Nam, sdn xuit ché ph4m enzyme tir
ndm méc c6 xu huéng si dung ki thuat chinh la ding phueng phdp nudi
cdy chim. Véi phuang phdp nay. ndi 1én men ¢6 14p hé théng suc khi va
khuay dao.

Thoi gian thyc hién qud trinh dudng héa dai hay ngéin con tiuy thude
vio chung giéng ndm méc va nguyén liéu duge sit dung, théng thusng tu
24 dén 40 gids.

Chédt lugng qud trinh dudng héa duge d4anh gid theo hoat luc cha
amylase, dextrinase, gluco-amylase.

K&t qua qud trinh dudng héa cho cdc san ph&m gbm hén hop dextrin,
maltose, glucose. Trong d6 glucose chi€m ti 18 cao nhét.

2. Lén men bién dudng thanh rugu

Day la giai doan quan trong nh&t trong sin xuit rugu — quyét dinh
chat lugng sidn phdm tao thanh.

Sau khi cé dich dudng héa hay dich ri dudng da duge xi 1i, ngudi ta
s& b3 sung thém mét s§ thanh phin dé cung cdp thém vitamin va amino
acid nhu mu8i ammonium, muéi phosphate, dich tu phin nfm men. Mbi
trudng c6 thanh phan nhu trén c6 thé sit dung dé 1én men.

a) Giong : Gidng si dung chi y&u la cdc chiing ¢cGa ndm men Sac-
charomyces cerevisice. CAc chfing ndm men ding trong sin xuit phai c6
nhiing dac diém sau;

- C6 day di¢ dac diém d#c trung cha ndm men.

- Téc d¢ phat trién manh, hoat lye 1én men cao.

- Lén men duge nhiéu loai dung khéc nhau va dat duge tdc do 1én
men nhanh,

~ Chiu duge dd ¢én cao: 10 - 12%.

- Thich nghi dugc v6i nhimg didu kién khéong thuan lgi cla mai
truong, dac biét la ddi voi chat sat trang.
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Riéng ddi v6i cde ching nidm men ¢ Viét Nam doi héi phai c6 kha
nang 1én men § nhiét d¢ tuong déi cao, = 35°C, co kha nang hoat dong
¢ pH = 4,6 - 5 (méi truong acid).

Gidng trude khi duge cAy vao ndi 1én men cdn duge kim tra dé c6
nhing yéu cdu sau: khong ¢é vi khufn nitrite, khéng c6 men dai Sac-
charomyces spp. (Men dgi nhidm vio méi trugng trong qud trinh duong
hoa khi s dung ndm mée. Men dai c¢6 hinh thdi hoi khdc véi men chinh,
song tung ddm néi léen bé mat cia moi truong lén men, chiu duoc nhiét
dé cao 60 - 65°C va ¢ t°= 42- 45°C vdn phdt trién rat manh. NG lén dt
men chinh, do vdy lam gidm hiéu sudt lén men), khong nhidm Candida,
Terula ..., vi khudn lactic khéng qua 4 - 6 t& bao/ hién vi truimg.

b} Qua trinh 1&n men: Mdi trudng 1én men sau khi duge khi tring,
kiém tra d¢ dudng dat 90 - 120 g/ va pH= 4,5 - 4,8, ¢6 thé ciy gidng
vao,

Thoi gian 1én men: Tir 65 - 72 gig. Trong d6, 10 gio ddu ¢ suc khi
dé ndm men sinh s6i ndy né&, sau d6 cho lén men tinh (yém khi).

Ta cé thé gidi thich co ¢h& qud trinh lén men rugu xdy ra nhu sau:
Butng va cdc chat dinh dudng cta méi trudng 1én men duge hap thu va
khuéch tdn vao trong t& biao nim men qua mang t& bao. Trong khi nudc
ra vao tu do qua mang t& bao ndm men, thi dudng va cic chit dinh duong
khac dugc mang té bao chi cho di vao ma khéng cho quay ra. Trong té&
bio ndm men, nhd hoat déng séng ciia t& bao, nhd hoat déng xic tdc cla
hang loat men ma nhiing phén dng sinh héa phic tap xay ra va dan dén
tong hop chat nay, phan hiy chédt kia. Rugu ethanol va CO, tao thanh
lien thoat ra khéi t€ baoc. Rugu ethanol tan t6t trong nu6e, do vdy né
khuéch tan rdt nhanh vdo méi trudng xung quanh.

Trong qua trinh lén men, cAn phdi dinh ki 18y miu d&€ kiém tra vi
sinh vat tap nhiém, trang thdi cha t& baoc ndm men.

Nam men trong lén men phéi dat cdc chi s sau:
~ 88 lugng té bao ndy chédi: 10 - 15%.

~ Luong t& bac chét khong qua 2%. S3 t& bao chét tang ching t3 c6
nhiing tdc ddng gy kim ham hoat déng cGa ndm men.

- 56 t& bao chda glycogen khéng it hon 70%.

- Khong ¢6 loai vi khuén tap nhidm chuyén déng; loai khéng chuyén
déng c6 thé ¢6 nhung khong duge qui 4 - 6 t€ bao/ hidn vi trudmg.

- S8 t€ bao ndm men trong lml phdi dat 120 - 140 triéu.
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3. Chung cit va tinh ché c¢én

Khi két thac 1én men rugu, sau khi di loai b t€ bae men, muén
duge rugu tinh khiét cdn chung cit dich 1én men @& loai bd tap chat.

Ki thuat cat rugu anh hudng rat l6n dén chat lugng rugu thu duge.
Déng thai ti 1& tap chat va chdt lugng rugu lai chiu d4nh hudng béi nguyén
lidu nudi cay.

Qua trinh chung cit rugu dién ra theo cic giai doan sau:

* Khi két thic 1én men, dem ¢4t dich 1&n men ta dudc rugu thé (qud
trinh chung cdt sé tdch cén cung cde chdt dé bay hoi ra khdi dich lén men).

A * Tiép theo 1A qua trinh tinh ché&: tdch cac tap chdt ra khéi cén thé
d€ ta cé cdn tinh khiét. Trong cén thé ngoai rugu ethanol con cé nhiéu
tap chat. Dua vao trong lugng phén td, khi nang bay hai ngudi ta chia
tap chdt ra lam ba nhém:

— Tup chdt dau: Bao gom cac chat ¢6 49 sbi thap hon rugu ethanol
nhu aldehyde acetic, ethyl acetate, methyl acetate, rugu methanol ... Céc
tap chdt ddu dugc 14y ra § giai doan déu cia qud trinh tinh ché nén con
goi la rugu dau hay ruou ki nghé.

- Tap chdt cudi: S6 nay 6 nhiét d§ s6i cao hon rugu ethanol va khé
bay hoi. D4y 1a cac loai rugu cao phén tif nhu isoamylic, iscbutylic ... 86
tap chit nay it hoa tan trong nudc nén codn goi la diu fusel hay dfu ruou
tap.

- Tgp chdt trung gian: Péac tinh cia nhimg tap chat trung gian nay
la tiy thude vao néng @6 rugu va tinh chat vat 1i cla cac tap chdt ma né
sé bay hoi cing vdi tap chdt ddu hay & lai véi tap chat cudi. S6 tap chat
nay kho tach khéi rugu ethanol khi tinh ché& DAy 13 cdc chit ethyl
isobutyrate, ethyl isovalerianate.

Sau khi tinh ché&, tdach ba loai tap chdt néi trén, ta cé rugu tinh
khiét. Tuy nhién, mudn ¢é rugu tinh khiét, loai ding trong thuc phim,
ngudi ta phai chung cdt rugu & nhiing thdp chung cdt cé thiét ké& dang
quy cach (nhu thdp chung cdt cia nha mdy riou Binh Téy, thanh phé
Ho Chi Minh).

Rugu tinh khi&t dung trong thue phdm 13 rugu bdo dam cde chi tidu
sau ddy (Theo Nguyén Puc Lugng, 1996):

+ Trong sudt, khéng mau, khéng mii la.
+pH: 85 - 7,0
+ Ham lugng ethanol: 96,5% thé tich.
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+ Furfurol: khéng cé.

+ Aldehyde: 6 - 10 mg/.
+ Ester : 30 - 35 mg/l.

+ Dau fusel: 30 - 60 mg/l.

Hén hop rugu - nuée ta hén hop déng phi (¢c6 diém s chung) nén
véi phuong phdp chung cét théng thuyng khéng thé tinh ché duge rugu
ethanol ¢6 néng dé rugu hon 95,5% (tA& tick). Vay mudn cé cdn tuyét doi,
tic con > 99% ta phai tinh ch€ thém. Tuy ¢ quy mé san xuAt 16n nhé sé
¢6 phuong phdp tinh ché khéc nhau.

- g phong thi nghiém: Nguvi ta diung nhing chit hdo nude nhu
CaC0Os, KCl, CuS04 ... d€ tinh ché cbn 99,5 - 99,7%. Nhung phuong phap
nay cho hig¢u suat thu héi thap, chi 60 - 65% so vdi rugu thé ban diu.

- Trong sdn xudt lon: Ngudi ta tinh ché bing phuong phap chung
luyén dusi dp sudt thip (p ~ 0,0525 atm) dé hdn hop rugu - nudc khong
¢6 diém s61 chung va cudi cung sé thu duge cén tuyét doi.

IL. VI SINH VAT TRONG SAN XUAT RUGU VANG QUA

Danh ti riugu vang qud duge dung dé chi loai rugu lén men tu dich
ép trdi cay nho, ddu, thom (dua), tdgo. I6...) cua mdt sé chiung nidm men,
Rugu vang thu duge khang qua chung cat, c6 huong vi thom ngon cia trai
cay tu nhién, c6 do con nhe (10 - 15%) la loai nudc gidi khat thom ngon
giau chét bé dubng, dac biét rat thich hop déi véi phu nir.

1. Thanh phén va gia tri dinh dudng cla rugu vang qua

Rugu vang c6 thanh phén rat phdc tap, dén nay ngay cd § cdc nudc
c6 cong nghé sdn xudt rugu vang lau doi ciing chua biét hét cdc chat cau
thanh cta rugu vang.

Thanh phan chd y&u clia rugu vang bao gém:

- Thanh phdn déu tién phdi k&€ dén 1a c¢én ethanol - la mdt trong
nhimg thanh phan quan trong nhdt cia rugu vang. Cén ethanol c¢6 duge
do 1én men tu nhién tit dich trdi ciy, do dé né la thd cén tinh khist,
khéng l4n aldehyde, ester. Bé cén cla rugu vang tir 10° - 12% néu dusi
10° rugu s& hoi lat; 12° tré Ién 1a do ¢én hai cao, udng mau say. Cé thé
noi rugu vang chia mét lugng cdn trung binh, khong nhe qu4 nhu bia,
khéng nang qud nhu rugu trdng. Do vay nhidu ngudi udng duoc, ké ci
phu nir va ngudi cao tudi.
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- Cing vdi cdn ethanol, rugu vang cdn chda nhidu cde chit bd dudng
khac. Putng trong rugu vang vao khodng 62 - 132g/, chi y&u 1a dudng
fructose, glucose va mét it galactose. Khi cho thém duong saccharose vao
dich qua trugc khi 1én men, thi toan b s6 dudng nay s& bi phan hay
thanh dudng khd. Diéu nay cho thdy, néu phat hién dugc saccharose trong
rugu vang thanh phdm, thi ta hiéu ngay la dudng nay duge pha thém vao
sau !én men. Tuy theo lugng dutng khir con lai trong rucu vang sau khi
da lén men xong, ngudi ta phan biét : rugu vang khé (dudi 10g duwdng),
nida khé (20 - 30g duongh), nida ngot (45g dusmgl) va ruou ngot (80 .
110g duong/l). Ngudi ta nhan thay ring: lugng duerng kha cang cao, hugng
con cang phéi cao dé cho can d6i giita 4o cén va dé ngot, gdy cam gide
ngon hon cho nguoi uéng.

- Trong rugu vang con chita mat lugng cac acid v6 co va hitu co nhu
acid tatric, acid malic, acid citric, acid oxalic ... Cé thé néi rugu vang la
thie udng ¢6 do chua cao, v6i ham lugng acid téng s8 = 4 - 7gl {quy ra
acid malic). Pé pH cda rugu vang = 2,9 - 3,9. O céc nudc phuong tay, dé
chua cua rugu vang la thanh phdn quan trong ngang véi d6 cén. Tuy c6
d6 chua cao, nhung rugu vang vén dé udng, vi vi chua cta acid duge cin
ddi véi vi ngot cta duomg, c¢dn, glycerin, vi chéat ciia polyphenol.

- Trong rugu vang, chia mét lugng phong phu céc loai mudi - tuy
véi ham lugng rat thip ~ d6 1a muéi cda cdc nguyén t&: P, S, K, Na, Ca,
Fe, Cu, Mn .... Khi phan tich, mét it rugu vang chi ¢6 1,5 - 3g tro, nhung
chat mudi trong rugu vang gili vai trd rat quan trong 1a lam ting huong
vi cla rugu vi lam téng gid trj dinh dudng cung c&p ngudn vi lugng cho
co thé,

~ Mot gid tri dinh dudng dang k€ ciia rugu vang 13 giau vitamin céc
loai. Ai ciing bift nuée qua giau vitamin. VAn 48 13 cdc vitamin nay cé
bi phd hiy trong qua trinh 1én men khéng ? Thuc t& cho thay, lén men
trong lam rugu vang la mét qua trinh didu chinh lai thanh phén vitamin
cua nude qua va la ki thuat t8t d€ giit lai cdc vitamin trong nu6e qué. Cé
mét sd vitamin duge luu giir lai t8t trong nude qud qua 1én men, mot s6
vitamin lai duge b sung thém, nguge lai c6 mot s6 bi mét di trong qua
trinh 1én men. Bang du6i day cho thay thanh phdn vitamin cta dich qua
(cy thé 1& nudc nho) va cha rugu vang nho.



BANG 4. Thanh phdn vitamin ciia nuée nho tuoi va ctia rugu
vang nho (Theo Lafon-Lafourcade, 1975).

Rugu vang
Vitamin Nuge nho Trdng. 1&n men | B4, 16n men co

khéng xidc qua xac qua
Thiamine (Bj)- micregram 160 - 450 2 - 58 103 - 245
Riboflavine (Bgl-microgram 3 - 60 8- 133 047 - 1,9
Acid pantothenic-miligram G5-14 055 -1.2 3,12 - 0.68
Pyridoxine (Bg} — miligram 0,16 - 05 0,12 - 0.67 0,13 - 0,68
Nicotinamide (PP}-miligram 1,68 - 26 044 - 1,3 079 - 1,7
Biotin (H) — microgram 15- 4.2 1-36 06 -4,6
Cobalamine (Byg}-microgram 0 0-0.16 0,04 - 0,10
Acid P-aminobenzoic— microgram 15 - 92 15 - j33 15 - 133
Cholin - miligram 19 - 39 19 - 27 20 - 43

2, Quy trinh sin xuat rugu vang (hinh 8)

a) Nguyén lig¢u va ché& bién nguyén liéu:

Néi dén rugu vang trdi cAy thi nguyén liéu chinh dung trong san
xudt la tréi cay cdc loai. TAt cd cdc loai qua néu cé chia dudng, protein,
mudi khodng va khéng chita cdc chat déc hai déi véi ndm men déu cé thé
sit dung dé ché bién 1én men tao rugu vang. Van dé cdn luu ¥ 1a cac loai
qud khéc nhau c6 thanh phén khde nhau sé duge xit i bing nhimg phuong
phap khac nhau va ¢6 sy b8 sung hay khéng cdc chat khéac nhau.

Tém lgi: Phai chon duge qud thich hop d&€ bao dam lén men tét, cho
chat higng rugu cao va hgp thi hidu ngudi tiéu thu.

* Nguyén ligu:

Cac loal qud nhu nho, tiae, ddu, cam, xo0ai ... tham chi cd céc, buéi,
man déu c6 thé ding lam nguyén liéu dé€ ché bidn lén men rucu vang.
Tuy vay, trong sé dé c6 nhitng loai qua ¢6 chat lugng nude qua thich hop
hon dé lén men rugu vang, li tuéng nhat 13 nho.

Nho la nguyén liéu thich hgp nhat vi :

- Nho cho chat lugng rugu tét nhat, huong vi dam da, cé vi ngot,
nbéng ctia coén ethanol, can d8i véi vi chua, chdt coa acid va tannin.

~ Thanh phén nuéc qud thich hop vdi viéc 1én men.

— Nho cho san lugng nude qui cao trén dién tich tham canh tét (1
ha c6 thé dat 2 - 3 van lit nusc qud).
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Sau nho, cac loai qua dau, thom ciing cho nuée qua rat thich hop véi
lén men tao rugu vang.

* Phuong phap ché bién nguyén liéu:

O day dé cap dén cac bién phép xir 1i d6i véi nguyén liéu la qua nho.

- Quéa hai vé khong dé dap nat khi van chuyén cing nhu ldc bao
quan. Loai bé qua hu dap, rira, d€ rdo. Ciing c6 trusng hop chi loai béd
qua hu, xdu, khong can ria, qua duge dem sit dung ép 14y nuéc ngay sau
khi thu hoach. Li do cia viéc lam trén 12 do ngudi sdn xuit muén si
dung ngay nhiing t&€ bao ndm men trén vé qua lam men giéng trong lén
men sau nay ma khong cin cAdy giong ndm men thuin khiét.

Cédy giéng men

Nghién dap qua

Thung 1én men Y. Ep loai vé .qué

Thing 1én men phu

Khit trung Pasteur Thanh phdm

Hinh 8 : Quy trinh san xudt rugu vang do
- Budc xit li tiép theo sé khac nhau tuy quy mé sdn xuét :

+ Trong sdan xudt nhé: Qua dem gia dap bang céi sanh, coi da
hay c6i go. Tuyét d6i khong dung dung cu bing sdt, déng (vi nude qud
chua sé coéng phd sdt, déng lam cdc ion nay tan trong dich qua, sau nay
gay két tia rugu, giy mdt mau tuy nhién cia ruou). Sau dé, vit ldy nuéc
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qua bang tay, hay qua tdi loc bing véi. Trudng hop 1én men ci vé qua
thi khéng cin loc b vé qua.

Qu4 trinh xit 1i trén duge ti€n hanh khén truong, vi th¥i gian xir I
kéo dai nudec qud sé bi 6xy héa, dé bi nhidm tap khudn, ddn dén gidm
chat lugng.

+ Trong sdn xudt & quy mé céng nghiép: Qua duge ép bing may
ép rbi loc trong phdng chita CO2 véi muc dich ngin chian dich qua bi éxy
héa do tiép xic v6i Os.

Nude qua thu duge sau khi tach ra tir qud khéng duge tiy tién bé
sung cdc chdt ma phai tudin thi theo nhimg quy dinh chung dé€ dam bhdo
chat lugng cda rucu.

++ B¢ chéng dich qud bi éxy hia va tidu diét vi khudn tap
nhiém (vi khudn acetic, vi khu&n lactic), ngudi ta cho SOz vao dich qua.
Héa chat nay duge cdc t6 chic quéc t& sdn xudt rugu vang cho phép st
dung v6i liéu lugng quy dinh ta 30 - 120mgA dich qua.

_ ++ Pha lodng dich qud bdng nuge: Thudng thi khéng duge pha
loang dich qua bing nude, nhung néu st dung nhiéu loai qué khéde nhau,
thanh phan cha dich qua cé loai chua di luong nuée cdn cho qud trinh
lén men, vi vay cé thé linh déng bé sung lugng nudc 48 bio dam cho qué
trinh 1&n men duge thye hién tét.

Viée bé sung cing phai tudn thi theo nhitng quy dinh cu thé nhu
sau:

» Khong cho thém nude vao dich qua déi vdi nho, dau, cam, dda...

e Pha lodng v6i 15 - 20% nudc tinh theo khéi lugng ctia phén -
qua an duge (d6i véi mang cAu, xodi).

¢ Pha thém 30% nudc d61 véi mo. méan, dao, ddu da ...

++ Thém duong: Duyng la thanh phan quan trong nhét trong
dich qud vi tit dudng qua chuyén héa cla vi sinh vat sé& tao ruou. Ty
theo loai qua ma ta s& b8 sung thém dudng. Piéu nay theo quy dinh chung
ciia T6 chic cdac nude Sdn xudt Rugu vang ciing ¢6 nhiing chi dinh cu thé
riat chat ché. Cung mét loai qua thu hoach & cdc ving dia 1i khédc nhau,
vao nhl‘mgr mila khac nhau cling sé& b8 sung lugng dudng khdc nhau.

++ Piéu chinh d¢ chua:

Acid hitu ¢¢ 1a thanh phan quan trong clia nude qua. Ham lugng acic
khéng chi dnh hudng dén chat lugng nuée qua ma quan trong hon la lam
thay déi pH cia dich nude qud, tit @6 &nh hudng dén hoat dong cha vi
sinh vit va cdc enzyme.
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Ngudi ta nhan théy céc vi sinh vat gay héng ruou hoat déng tét ¢

pH >3,5. Trong khi dé Saccharomyces lai phat trién binh thuwng & pH =

- 3,5. Vi vay giir pH clla dich quad = 3 - 3,5 14 cin thi&t d€ ndm men
phat trién t6t va ifc ché sy phat trién cda vi sinh vat ¢6 hai.

Do vay phdi diéu chinh dich qua dén pH thich hgp bing CaCOs, acid
tatrie, acid citric ... Phuong phdp glan tién hon c4 la tron nude gua chin
va nuéc qua cia trai con xanh dé c6 duge dich qua ¢é dd chua theo yéu cdu.

++ Biéu chinh mét s6 chi tiéu khde: Cé thé b sung thém nguén N

bang muéi ammonium, thém nguén vitamin bang vitamin Bl ...

Sau khi thue hién cdc bude diéu chinh néi trén, nude qud duge khin
truong cho 1én men.

Trong trudng hgp nudc qud thu duge khong bio dam dé tinh sach ecin
thiét, dich qua s& duge tiét tring bing nhiét & 65 - 70°C trong 10 phuit.

b) Qua trinh 1én men tao rugu vang:

* Ging: D€ 1én men rugu vang, ngudi ta cé thé si dung hai nguén
giéng sau:

- Nguon gidng da duoe chudn bi sén dusi céc dang sau:

+ Dich men gidng: Cdy tit éng giéng thuin khist qua khau nhéan

giéng céc cép, cdy vao dich lén men vdi ti 1a gidng cay tit 3 - 10%.

+ Banh men khé: Cay vao dich 1én men vdi ti 18 15 - 20g/1 dich
lén men.

+ Dich 1én men dang & giai doan 1én men manh, ti 18 1/3 - 1/5.

thé tich ndi 1&én men (dy i ldn Ién men fruge),

Nguti ta hay st dung nguén gidng nay d6i véi cde ching ndm men:
Saccharomyces ellipsoideus, Saccharomyces cerevisiae, Saccharomyces ovi-
formis, Torulopsis.

— Dung ndm men dinh trén vé, roi vao dich nuée qua mét cach ty
nhién d& lén men. G mét s§ nude o6 ving tén tai nghé ché bién rugu
vang rat lau dai, ndi tiéng ngon, tip trung mot s§ doéng nhimg nguti hanh
nghé lam rugu vang. O nhimg ving nay bao t ndm men rugu khuéch
tan, vuong vai, bim & khdp moi noi (¢ d4t, vé6 qua nho, dung cu lam
ruou...). Con tring (chil yéu la ruci dém) 14 d6i tuong phat tdn n&m men.
Ngudi san xudt khi thu hoach qué nho, loai bé qua dap, xdu, dem ép l&y
nudc ma khéng rda qud nho. Dich qud s& chita mot s& lugng t& bao ndm
men nhat dinh du dé thuc hién quéa trinh 16n men rugu. Tuy vay, phuong
phip 1én men tu nhién nay thudng cho d¢ rugu thap., dé& bi tap nhiém.
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Do nhiéu hé vi sinh v4t tham gia chuyén héa dudng nén san phim sau
1én men khdng thuan khiét, c6 nhiéu san phdm phu dnh hudng dén chat
lugng thom ngon cia rugu thanh phdm. Mudn bd sung lugng men gidng,
saumd4t thoi gian cho 1én men, ngudi ta sé bé sung thém lugng ndm men
thudn khiét vao dich dang lén men.

B¢ khdc phuc nhuge di€m ciia phuong phap 1én men sit dung gidng
ndm men ty nhién néi trén, hién nay d€ 8n dinh gqud trinh 1én men &
quy mé céng nghiép, ngudi ta phai st dung chdng ndm men thudn khidt
dugc nuéi cdy nhdn giéng qua cdc cdp, c¢dy vao dich 1én men.

* Theo ddi qué trinh lén men gqua mot s6 chi tiéu sau :

— Ham lugng dudng : Khi 1én men phai tao diéu kién & ndm men
hoat déng manh, cho 1én men nhanh, tiéu thu hét dudng. Vi vay can
theo d6i ham lugng duéng thay déi trong qud trinh 1én men. Néu vi mét
li do nao d6 ndm men ngung hoat ddéng, trong méi trudng cdn nhiéu dudng
khu, cde vi sinh vat khdc (khéng phdi ndm men) phdt tri€n dé dang, dva
dén thanh phan rugu khéng cdn nhu binh thudng,

— Nhiét dé : Néu thyc hién lén men trong nhilng thiét bi cé dung
tich 1¢n, ngudi sdn xudt phdi do nhiét dé vai ldn trong ngay, vi trong
qud trinh 1én men nhét la & giai doan ddu, qud trinh 1én men manh, sii
bot nhiéu, ndng lugng téa ra nhiéy, lic 4y nhiét d6 cing tang }én nhiéu.
Qud trinh 1én men thich hgp vdi khodng t° = 20°C - 30°C.

Qua thuc nghiém va sdn xuit, ngudi ta thay rdng : t6t nhat la to
ddu dén cudi ctia qud trinh cho 16n men ¢ cang mét nhiét d6. Do nhiét
on dinh di ¢ muc khd cao t° = 30°C, nhung gid 8n dinh lién tuc van tdt
hon 1a lic ddu t® = 20°C, sau tdng 1én t° = 30°C.

- Ham lugng Oy : Mic di 1én men rugu la mét qud trinh yém khi
nhung nhét thiét trong giai dean ddu cla qud trinh 1én men phdi cho
nude qud ti€p xdc vdi Oy khéng khi bdng cdch suc khi. Giai doan sau cho
1&n men yém khi.

Trong lén men ¢ quy mé sdn xudt nhd ngudi ta cho 1én men d binh
c6 miéng to va nut binh badng nit béng. Khilén men § quy mé ldn, ngudi
ta sd dung cdc ndilén men hay cdc bé, khi 46 méi trusng 1én men vao
phai dé trdng mot thé tich thich hgp khodng 1/3 - 1/5 thé tich ndi hay
bé 1én men.

* Cae giai dogn lén men rugu vang :

— Giai dogn hinh thanh rugu: La giai doan tif lic cAy men gidng vao,
cho 1én men dén khi dich 16n men hét sii bot manh. N&u gii¥ dugc nhiét
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dd dn dinh, thoi gian 1én men nay kéo dai tit 4 - 5 ngay. K& qui cla
giai doan nay ta dugc “rugu non”.
Trong théi gian nay ndm men hoat déng manh nhat, tidu thu nguyén

lidu (dudng, dam, vitamin) manh, bién duimg thanh rugu, giai phéng CO2.
K&t thiic giai doan nay thanh phin nude qud thay d8i rat 1én.

- Giai dogn phdt trién: Khi két thic 1én men & giai doan mét, ngudi
ta tién hanh gan c#n, tach xde qud bang bién phép loc (d6% véi vang dé
- vang thu duge do lén men dich qud c6 keém xde quad). Trong céde co sd
lén men ¢ quy mé ldn ngudi ta dung hé théng ong hit xiphang d& hut
dich 1én men sang ndi hay bé lén men khdc. Pay la lan gan thit nhat.

Khi duge “rugu non”, ta ti€p tyc cho lén men. nhung & giai dean nay
qua trinh lén men xay ra khoéng 6 at -~ ngudi ta con goi 12 16n men phu,
phan hiy nhitng gam dudng cusi cing c6 trong dich lén men. Péng thoi
d giai dean nay c¢6 qua trinh lén men malolactic. K&t qua qud trinh nay,
acid malic duge chuyén thanh acid lactic, lam cho rugu duge chuyén tir vi
chua git sang vi chua nhe d& chiu (cda acid lactic), CO2 con duge tiép
tue gidi phéng nhung ¢é xu hudng it dan. Dung dich 1én men & trang thai
tinh ling, xdc men ldng xuéng ddy binh hay bé.

Tiép theo, thuc hién gan c&n l4n 2 ( sau lan 1 khoang tir 20 - 30
ngay), ldn 3 (sau lan 2 han 30 ngay). Néu rugu cdn duc ta lai gan tiép...

dé€ ¢6 dung dich trong suét. Sau ldn gan cubi cung rugu co ban 8n dinh
vé thanh phén.

8] gial doan nay néu ném thir ta thiy rugu chua thé uéng duge, vi
¢6 vi cay, ddng, hai chua. Ta goi 14 “ruou séng”.

LUV ¥: Sau méi 14n gan edin, cdc dung cu dung dung dich lén men
nhy chai. binh, (!2n menr ¢ quy mé nhé), ndi 1&n men (& quy mé céng
nghiép) duge d6 dich 1én men day hon, tao diu kién lén men y&m khi
nghiém ngat hon. Pén lan cusi cing ddy kin hoan toan, tao su céch L
nghiém ngat vdi O,.

- Giai dogn vang chin:

Sau giai doan 2, “rugu non” da én dinh thanh phan nhung rugu vin
con “séng”, ngudi ta phai dp dung mot s§ bién phéap ki thuat d€ lam tang
chat lugng cia rugu, dé rugu dugc “chin”. Nhimg bién phép nay rat don
gian nhung lai quyét dinh chét lugng clia rugu thanh phim. Cu thé cach
tién hanh:

+ Nt chai, binh dung “rugu non” that chat.

+ Ha thd & d9 séu 50 - 60cm § vung d4t cao, mat, khong bi ngap
nude. Vi tri 16t nhat la duéi hdm & trong nha noi nhiét d6 it dao dong.
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Néu khéng ¢6 diéu kién chén sdu thi cé thé d€ ¢ trong thung dé cat vai
kin. Ha thé vgi thai gian tit 4 - 5 thdang, rugu cé thé udng duge tuy chdt
lugng chua hoan hdo. N€u d€ qua hai ndm trd 1én ta duge rifgu cé chit
lugng hoan hdoe goi 14 rugu chin.

Trong thdi gian chuyén tif rugu vang “s6ng” sang rugu vang “chin”
dd xdy rardt nhiéubi€n déi sinh héa phifc tap d€ chuyén tir rugu it ngot,
it thom ¢6 vi chua )4dn 4t, cé vi ddng cGa COs va aldehyde sang rugu chin
trong vat, c6 mau d6 (hode vang), ¢é vi chua - ngot can d6i cda ¢bn -
dudng, vi ddng nhe cia glycerin, vi chdt cia polyphenol. Khi ¢6 ddy di
nhitng tinh chdt nhu vdy ta dugc rugu thanh phim.

III. MOT SO SAN PHAM RUQU DAN GIAN CUA VIET NAM DU'UC
SAN XUAT BANG PHUGNG PHAP LEN MEN TRUYEN THONG

Hau nhu méi ddn téc trén thé gidi déu cé nhiang sdn phdm thuc
phdm lén men truyén théng cia riéng minh. D6 1a cdc loai thuc pham
duge sdn xudt bing phuong thit¢ thi céng mang sdc thdi riéng biét cda
tomg dan tdc, duge truyén tir ddi nay sang 'd¢i khdce. Quy trinh sdn xuét
cdc thye phdm ndy déu dya trén nhitng qud trinh 1é6n men bdi vi sinh
vdt. Theo thdi gian, cdc sdn phdm lén men truyén thong cang duge mé
réng ra ca vé chding loai 1dn phuong thiic ché bién. Hién nay ¢ mét s§
nude ¢6 nén kinh t& phdt trién (nhu Nhat, Ha Lan, Han Qudc..), mét sd
sdn phdm 1én men truyén théng dd duge dua vao san xudt § quy mé cong
nghiép, sdn phdm thu dugc théa man nhu cdu trong nude va cd xuat khdu,
mang lai 1¢i ich to 16n cho nén kinh t& gudc dén.

Trong linh vuc lam rugu, § Viét Nam chiing ta ciing ¢é rdt nhiéu sin
phdm dan gian dudc san xudt bdng phuong phdp 1én men truyén théng.

Dudi day xin gidi thiéu vé hai loai rugu: rdgu nép than va rugu cdn,
la nhitng thdc udng khd quen thudc trong d&i séng Am thuc cda céng dong
cdc dan toc Viét Nam chang ta.

1. Rugu nép than (rugu edm)

La thicudng ¢é ¢on ethanol, duge sdn xuat hoan toan bing phuong
phidp thd céng to nguyén liéu la mdt Joat gao nép dic biét : né€p than.
Giéng nhu quy trinh sdn xudt rugu vang, rugu nép than thu dugc khéng
qua chung cat, nhung lai ¢é chut khdc biét d ché: sdn phdm cudi cang la
loai rugu bao gém c4 dich 16n men va ba 1én men da dude lam nhuyén.
Tie sdn phdm rugu duge dang dudi dang khéng trong suét. Trong thanh
phan ciia minh, ngoai mét lugng rugu va dudng vdi ndng d6 nhat dinh,
rugu nép than con chia mét sé cdc chdt khéng thé cé d ritgu chung cat
nhu nhiéu vitamin, dac biét 1a vitamin nhém B (B1, Bg, B12), cdc amino
acid nhu asparagine, lisine, acid glutamic . Vi vay, rugu nép than la mét
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loal thic udng b6 dudng, gitp tiéu héa t6t thdc an néu si dung c6 mic
d6. O ruou nép than, ngudi sanh rugu & thich tht véi cam gidc vita cay
néng, vila ngot va c6 huong thom rat dic trung, hdp dan khéng c6 §
nhiing leai rugu chung eat khae.

Quy trinh sdn xudt rugu nép than qua cac khau sau:

a) Nguyén liéu va ché bién nguyén lidu:

* Nguyén liéu :

Rugu nép than duge sén xudt véi mét loai nguyén liéu duy nhat 1a
gao nép than {(c6 noi con goi la nép cdm). Gao nép than la loai gao nép
dic biét duge trong nhidu § cde tinh Nam Bé. Vi vay rugu nép than héu
nht chi duge san xudt ¢ Nam Bé. Gao nép than c6 4 loai (thy thudc vao
gidng duge sdn xudt & dia phuong nao, ma ngudi ta quen goi gao nép than
mang tén ving d6):

- Nép cdm Pic Hoa.

- Nép than Khdnh Vinh.
- Nép than Long Pat.

- Lga ldc nép cdm.

Hién nay ngu¥i dan con c6 théi quen dya vao mau clia nép than d&
chia nép than ra lam hai loai:

- Nép than den huyén.
- Nép than héng do.

Céc sdc t6 tao nén mau cia hat nép rat d& hoa tan trong nude nén
khi lam rucu tir céc loai mau hat nép khac nhau s& cho mau rugu nép
than khdc nhau. Chinh vi vdy. ngoai gid tri dinh dudng, rudu nép than
con duge tang thém sy hdp dan cho ngudti udng.

Tuy cdc loai nép than ¢6 khdc nhau vé mau sic nhung thanh phin
héa hoc cha ching khéng khdc nhau nhiéu. C6 thé tham khdo bang 5.
BANG 5: Thanh phdn héa hoc ciia gao nép than
(Theo Nguyén Puc Luong, 1996).

Thanh phin Ham lugng (%)
Protein 8.2
Lipid 1,5
Glucid 74,9
Acid hitu eg 0.6
Tro 0.8
Nuéc 14,0
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* Qua trinh ché bién nguyén lidu:

- Gao nép than vo sach, ngam 3 - 4 gid, vdi muc dich lam sach gao
va hat gao khi ngam sé mém ra, truong nd, dé& niu chin.

- Gao sau khi ngam, d€ rdo, duge dem n&u chin, d& nguéi, dung lam
méi trubng cdy gidng lén men.

b) Gidhg vi sinh vat:

Trong san xudt rugu nép than, ngudi ta chu yéu ding gidng tir banh
men. Trong dén gian, ngudi ta si7 dung nhiéu loai bdnh men khdc nhau nhy
banh men thusng, bidnh men thudc bic va banh men 14. Khi sin xudt rugu
nép than, ngudi ta sif dung banh men thudng hay banh men thudc bac.

Céc loai banh men duge san xuét theo 161 thd céng va cé thanh phan
khéac nhau.

* Banh men thuwing: Thanh phan chinh clia b4anh men thudng la bot
gao va gibng vi sinh vit. M6t trong nhitng cdch lam bdnh men thudgng
duge thuc hién nhu sau:

Gao ngam nude (3 gid) d€ rdo— xay thanh bft — nhao bdt vdi men
giéng + nufc — dinh hinh banh men — 1 men & 29° - 30°C trong 48
gi¢ — sdy kho ¢ 40°C hay phoi ning — banh men thanh phdm,

* Banh men thuée bdc: Thanh phin ngoai bt gao, gidng vi sinh vat
nhy trong banh men thudng con c¢6 cdc vi thudc bac. Trong bidnh men
thudc bdc ¢ Mai Déng - Van Ha (Ha Bidce) c6 10 - 20 vi thude béc nhu
bach truat, nhuc ddu khau, nhyc qué ...

Ban vé vai trd cla cdc vi thude bic trong banh men thudc bde con
¢6 nhiéu ¥ kién khdc nhau. Cé ¥ kién cho rdng cdc vi thudc bdc cd tdc
dung kich thich sinh trudng ctia vi sinh vat trong banh men, ¢ y kién
cho ring tdc dung sat trung trong banh men la chinh, con tdc dung tao
huong vi cho rugu ciing ¢6 nhung khéng ddng ké. ..

* Bank men ld: Bdnh men 14 thuing duge ddng bao cac ddn tHe thiéu
$6 san xuat va tiéu thu. Pong bao cac dan téc thidu sé thutng dimg banh
men 14 dé sdn xudt ruou cdu. O banh men 14 thay cho cdc vi thude bic,
ngudi ta ding cac loai la rimg ¢6 nhiéu tinh ddu. Tuy méi dia phuong ma
céc loai 14 sif dung c6 thé khic nhau. Chét lugng rugu phu thude rét nhiéu
vao s6 lugng va thanh phan cde leai 14 cho vao nay. Thudng bdnh men
l4 ¢6 3 loai: loai men mot 14, hai 14 va ba 14,

Mot dac diém dang luu ¢ trong 18n men ¢§ truyén & phiong Déng
néi chung va & Viét Nam noi riéng 1a ding hdn hop vi sinh vat lam tac
nhan giy lén men. Hdn hgp vi sinh vat trong bdnh men bac gdm ndm
mdc, ndm men va vi khudn. Hé vi sinh vat nay duge gilr trong bét gao
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d trang thai khé cia banh men, Lie nay vi sinh vat tén tai ¢ trang thai
nghi, cdc hoat dong sinh Ii gidm thiéu. Chdng chi hoat déng manh khi
duge cdy vao nguyén liéu khi thuc hién 1én men.

Hé vi sinh vat trong banh men gém 2 nhém cé khi néng sinh téng
hgp enzyme dudng héa va rugu héa.

- N&m méc thuéng c6 m#t trong banh men 1a csc chung cia Rhizopus,
Mucor, Aspergillus, Amycomyces. Chang giit vai trd dudng héa.

- Nam men:

+ Endomycopsis fibuligenes via c6 kha néng dudng héa, via cé kha
nang rugu héa,

+ Nhém Saccharomyces cerevisiae, Zygosaccharomyces, Candida ... ¢6
tdc dung rugu héa.

- Vi khuén: Lactobacillus, Streptococcus, chua rd chitc néng.

¢} Qua trinh 1én men: Lén men trong san xudt riigu nép than la mot
dang lén men b&n rin. Nguwdi ta nhin thdy nudi cdy vi sinh vat § méi
truong ban rdn gdn gGi hon d61 véi sinh thai cda vi sinh vat trong tu
nhién. Trong diéu kién nhit vay, vi sinh vt s& c6 kha nang tao nhiéu
enzyme va trao déi chdt tét hon trong méi trudng lén men chim.

Sau khi nguyén li¢u (com nép) duge lam ngudi, ngudi ta ric b6t banh
men vao vdi ti [& 2 - 3%, tic 20 - 30g bt banh men /1kg nguyén lidu, tron
déu va cho vao ha hay vai c6 miéng nhé. Trong 4 gi¥ ddu cGa lén men,
ngudi ta khong day kin miéng hii ma phd biing miéng vai man ho#c ¢6 thé
day ndp ho (khéng chat), véi muc dich tao diéu kién hi&u khi 6t cho vi
sinh vat phdt trién, tang sinh khéi. Tir gi¢ tha 5 tré di, ngui ta day kin
binh, ha lai, tao diéu kién y&ém khi d¢ qua trinh 1én men dugc tién hanh.

Qua trinh lén men ¢ day thye chdt ¢6 3 qud trinh song song xay ra,
tuy mdc d§ cé khac nhau. D6 1a cde qud trinh tang sinh khéi, duing héa
va rugu héa.

Trong lén men 6 giai doan d4u, ndm méc va nim men Endomycopsis
phét trién manh s& tao nén hé enzyme amylase, glucoamylase phan giai
tinh bot. N&m men Saccharomyces déng vai trd chii chét trong viéc bién
dudng’ thanh rugu. Song song véi cdc qud trinh nay la qud trinh chuyén
héa duting. cde acid hitu co thanh céc sin ph&m phu khac, Cac qud trinh
chuyén héa néi trén xay ra xen ke nhau, hd trg cho nhau va tao nén mét
qud trinh chung hai hda, d€ cudi ciing tao ra ngoai cén ethanol, con c4
hén hop cdc san phdm phy khée. Do vay tao cho rugu nép than cé huong
vi déc biét, gid tri cdm quan rat khac bigt vdi cac loai rugu khide.
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Trong lén men rugu nép than, d6 c¢én chi dat khodng 7 - 10%. Véi
néng do thdp nhu vay, ethanol rat dé dang bi 6xy héa tiép thanh acid
acetic, CO2 va H20. Do dé, sau khi 1&én men xong, ngudi ta phdi bé sung
thém m¢t lugng rugu tinh khiét, vita d€ nang cao ham lugng cén trong rugu
nép than, vira d€ tranh kha nang 6xy héa rugu bédi vi khudn acetic. Luong
coén duge bd sung nhidu it tiy theo dsi tugng phue vu cla ngudi san xuit.

San phdm cudi cing thu duge sau 1én men ¢6 thé dudi 2 dang:

- Rugu nép than dang duc: Sau khi 1én men xong, dem ca khsi lén
men nay xay nhuyén, b8 sung cén va dem luu trit & kho.

- Rugu nép than dang trong: Sau khi 1én men xong, dem xay nhuyé&n

xdc ba, bd sung cén. Sau dé dem lgc va thu phén dich trong dem luu trir
¢ kho.

Nguti ta dem luu trir rugu nép than & noi c6 nhiét do én dinh va
mat t nhat 12 6 thdng truc khi dua ra thi trudng véi muc dich én dinh
chat lugng rugu v tao huong cho san phém.

2. Rugu cén

Rugu cén la thic uéng mang ban sic dan toc rat déc ddo cia ngudi
mién nai. Né duge ding phé bi&n & cac dip 1& hoi, ma chay, cu6i héi trong
cong dong ngudi dan toc thidu s, nhat 1a dong bao § Tay Nguyén (hinh 9).

Rugu can 1a loai rugu c6 vi ngot so vdi rugu cit, ¢ dd rugu nhe va
gidu chat bs dudng. Cing nhu rugu nép than, rugu cin thu duge qua qué
trinh lén men theo phuong phdp cf truyén, khéng théng qua chung cat.
Tuy 12 mét san phdm duge san xudt tir rat lau d¥i, nhung cho dén nay
hay con rdt it cdc cong trinh nghién ctu ddy da vé co sé khoa hoc cla
qua trinh 1én men ciing nhu chédt lugng san ph&m.

Dusi ddy gidi thiéu qua vé quy trinh sin xut ruou cdn cia déng bao
cac dan téc Tay Nguvén.

a) Nguyén liéu va chf bién nguyén lidu:

Nguyén liéu dé€ sdn xudt rugu cin la cdc loai gao cia lda nuong (lda
cdy trén can ¢ sudn déi, nii). Hién nay, do nhidu nguyén nhan, trong dé
¢6 nguyén nhén chinh 1a do thiéu luong thuc nén ba con cdc dan téc da
thay gao bang cdc loai hoa mau khdc nhu khoai mi, bép ...

G day, dé cap dén vide sd dung nguyén lidu la gao. Gao dugc nau
chin thanh com. Gao dem nau, theo cdch lam cda ngudi K’Ho: khong duge
vo sach, chi d6 nudc vao va dem ndu. Com dugc ndu cdn bdo ddm khéng
kho, khéng nhéao, x6i com tidi trén mét tdm dém, d€ ngudi.
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Mot nguyén liéu phu khéc 12 trdu. Trdu duge ding dé tron véi com
ttrudc khi cdy men) hosc dung 16t thanh 16p méng ¢ day gii va phd l1én
bé mét cha gii khi ding gii G com véi bt banh men. Muc dich sit dung
trau la lam tang dé toi x6p cua com cing nhu can trd sy gidm dé dm cla
nguyén liéu.

b} Gidng vi sinh vat:

Trong sdn xudt rugu can, ngudi ta chi ydu dung giéng vi sinh vat tit
bdnh men l4. Quy trinh 1am bénh men 14 cia ngudi dan tée K'Ho duge
trinh bay ¢ so d6 1 sau day (theo Nguyén Thi Kim Hueé, 1996).

| Gao —] [ Cay "dong" Cay "me ka zut"
1 2

Bem ngam Chat khuc N&u 18y nudc

\ \ v 7| Xac "me ka zat"
Vdt cho rao Phoi khé Dludc "me ka zut"

\ \
Gid nhuyan Gia nhuyén

\: !

L Bt gao—’ Bét cay "dong" ]

S

Vo vién

\2
S

U 23 ngay
\
Phai nang 3-5 ngay
2

C4t trén gian bép

s poO 1. Quy trinh lam men la cua ngudi déin téc K’'Ho
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Nguyén lidu sit dung 1a gao, cay “dong” va cdy “me ka zot” (tén goi
cua ngudi dan toc K'Ho). Hai loai cdy nay ¢6 tinh khdng khufn, diét con
trung. Ca hai loai ciy déu st dung cd than va l4.

Su hién dién cda vi sinh vat trong banh men la do nhiém tu trong
khong khi hoac dad ¢6 sdn trén hai loai cay néi trén. Qua diéu tra cia
Nguyén Thi Kim Hug, 1996, tit banh men 14 ctia ngudi dan toc K’'Ho, di
phan lap duge:

- Hai ching ndm mé&e thudc chi Mucor va Rhizopus. Hai chiing nay
c6 kha nang dudng héa.

- Hai chung ndm men (chua dinh danh), mét trong hai chiing ‘nay
vita ¢6 kha ning dudng héa, vira ¢6 kha nang rugu héa.

- Mot s¢ ching vi khudn tap nhidm khéc (chua dinh danh) va chua
roé chiae nang.

V61 cdch lam bdnh men ciia nguyi K'Ho néi trén ta thdy thanh phin
vi sinh vt trong banh men la hoan toan khéng én dinh. Do vy s& anh
hudng 16n dén chat lugng clia Tugu duge tao thanh. Trong qué trinh sin
Xuét Tugu cdn, viéc ding bdnh men 14 con phu thuéc vao mia. Trong
nam cé mua thich hgp cho su thu héi cia cdc cdy ding trong men 14,
cd mua lai khong thu hai duge vi ching khéng moc. Do viy, ngay nay
dong bae dan tdoc midn nai khi sdn xudt rugu cdn hdu nhu it sd dung
banh men l4 ma ding banh men thudc bidc hay banh men thudng do
ngudi Kinh sdn xuat.

c) Quy trinh 1&n men rugu can

Nhu dé trinh bay & trén, gao sau khi ndu chin, d& ngudi, duge tron
thém vdi trdu. Hén hgp com - trdu sé& 1a nguyén liéu d€ cdy bdnh men
14 vao, Banh men 14 duge tron déu vao hdn hop com - trdu véi ti 1é 3
banh men / 5kg nguyén ligu (méi bénh men c6 khéi lugng khoang 40g).
Chuyén hén hgp com - men - trdu vao ghi, G qua dém (Luu y: trén va
dudi day gui phii mgt 16p trdu). Myc dich cla giai doan G nay 1a tao diéu
kién thich hgp cho su phdt trién, gia ting sinh kh6i vi sinh vat trong
gui U. Sau khi G mét dém, tdi com tit gii ra d€ ngudi (vi qua trinh lén
men qua méot dém da lam tang nhiét dé cia com trong gui), tiép dén cho
com vao ché (mét loai hi biing sanh, miéng hep cia déng bao dan toc
thidu s8), cing d€ mét tdp trau & ddy ché va mjt 16p pht lén trén miéng
ché. Bit miéng ché bang tro b&p hay bing tdm nilon. Qud trinh 18n men
rugu trong ché kéo dai khodng mét thdng. Lic nay com trong ché da bi
phan hiy manh, nén phin com rugu trong ché chi con bing 1/2 ché.

6A-CNVS 81



Truée khi st dung rugu, ngudi ta din mét 16p 14 chudi hoac 14 budng
phia trén com rugu réi dé nudc vao day ché. Nude dé vao thudng 1a nuée
mua hay nuéc sudi sach. Lugng nuéc d6 vao khoang 20 1it/20kg gao. Liic
nay ta c6 rugu thanh ph&m c6 thé uéng duge. Rugu can dugc coi 1a ngon,
cé chat lugng, 1a thi rugu c6 sy hai hoa giita cdc thanh phan cta acid
hitu co, con, duong va huong thom. Néng d¢ rugu ethanol c6 trong ruou
can tuong duong hoac cao hon mét it so véi d6 rugu cua bia.

Mot diéu rat déc ddo khi uéng rugu can la khi uéng gn hét rugu
trong ché, nguoi ta lai d6 thém nuéc vao. Chinh vi vay rugu cang vé sau
cang trd nén lat hon so véi thtt rugu ¢ lan dé nuéc dau tién. Cd nhu thé
cho dén khi rugu lat khéng sit dung duge nita. Ta c6 thé hinh dung nghi
1é thuéng thitc rugu can cta dan toc Lat nhu sau (theo Nguyén Thi Kim
Hué, 1996):

- Bat dau budi 1&, ho chao mimg khach bang tiéng trong, céng, chiéng.
Sau d6 ché rugu dudc mé nip.

- Rugu dugc st dung khi com da bi phan hiy gin hét, nén phan com
rugu chi con khoang nia ché. Ho dan mét 16p 14 chuéi hay 14 buéng phia
trén com rugu trude khi dé nuée vao cho day ché.

Hinh 9 : Rugu c@n - mét s&n phdm cla lIén men cd truyén.
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- Gia lang sé lay can huat bang tre hay may (da duge due 15 théng
qua cdc dot) dé mai tdt cd khdch cham tay vao cdn. Khdch da cham tay
vao cln tic la da chdp nhan 16i m&i udng rugu. Ngudi khach nao quan
trong nhdt sé duge mdi cAm cdn hit vio ché rugu. Gia lang sé nhip thy
truée dé ching w6 cho khéach thay rugu khéng cé thuse dée. Sau dé vi
khédch nay sé la ngudi dau tién thudng thidc rugu cn.

Qua tim hiéu so bo vé& quy trinh lam ruou cidn ciing nhu cdc thie
udng lén men dén gian ¢6 truyén khdc, chung ta thay cdn ¢6 trach nhiém
tim hi€u ki hon v& cdc quy trinh nay dé€ c6 thé bdo vé va phat tridn
nhing san pham doc d4do cla cidc dan tde, gép phan vae trién khai phuc
vu khach du lich trong va ngoai nuéde. Péng thoi thiét thuc giup khéc
phuc tinh trang chat lugng khéng én dinh va bdo dam céc chi tiéu vé vé
sinh thuc phdm cho cdc sdn phdm duge sédn xuit theo 161 lén men truyén
théng cla cac dan tdc thiéu s§ ving caoc.
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CHUONG Vv

VI SINH VAT TRONG SAN XUAT BIA

Bia la mét loai nudc giai khat lén men rat bé dudng. Bia ¢6 4 rucu
nhe (ham lugng ruou khodng 3-6%), ¢6 gas (ham lugng CO2 khodng 3-4 g /1),
¢6 bot min x8p, ¢6 huong vi thom ngon rat dic trung. Ngoai ra, bia cdn
chia mét s§ chat bé dudng:

- Chdt dem: Dac biét 1a dam hoa tan chi€m 8 - 10% chat tan, bao
gdm : protein, peptid va amino acid.

- Glucid: Glucid tan (70% la dextrin, pentosan - sdn phim caramel
hoa).

- Vitamin: Chi yéu la vitamin nhém B (vitamin B, By ...

Ngoai ra trong bia chia mét lugng céc enzyme khac nhau. Pic biét
COy hoa tan trong bia ¢6 tdc dung lam gidm nhanh con khdt cho nguoci
uong bia, gitp tidu héa nhanh thic &n va an udng ngon miéng, giam mét
mdi. tdng phan tinh tdo néu nhu ngusi uéng st dung mét lidu lugng thich
hep.

Nho nhimg dac diém néu trén, bia dugc sén xuéit va st dung réng
rai & hau hét cdc nudc trén thé gigi.

Cing nhu cdc cong nghé khdc, quy trinh san xufit bia bao gém ba
¢bng doan chinh sau (hinh 10):

~ X0 i nguyén ligu.

— Lén men.

- Thu héi - tao thanh phdm.

I. NGUYEN LIEU VA XU LI NGUYEN LIEU
Cong thitc nguyén liéu chi y&u cho sdn xuét bia:
Bia = Malt dai mach + hoa huplong + Hy0
Ta c¢6 thé diém qua cdc budc trong khau xd 1 nguyén lisu.
1. Malt dai mach

Malt la tén chung goi ngii céc dd ndy mém (dai mach, tidu mach,
théc nép, té, lia mi..). Hién nay trong san xuAt bia ngu¥i ta ding chd
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yéu la dai mach ndy mAm. Do vay danh ti malt ciing duoc hiéu va goi
cho dai mach ndy mam.

Hat dai mach 14 ngudn cung cap tinh bdt cho qua trinh dudng héa,
tao dudng cho su 1én men rucu vé sau nay Déng thei trong qua trinh
nay mam cia dai mach s& tich ty nhiéu enzyme cong nhy ting hoat tinh
cua nhiéu enzyme cé trong hat nhu amylase, protease, maltase ... Vi vay
nguyén liéu cho sdn xuat bia phai dung dai mach da nidy mém.

Malt dat tiéu chudn phéi 1a hat malt mong nuéc, ¢6 ré dai 1,5 - 2cm,
c6 do dai 14 mam khodng 2/3 - 3/4 chidu dai hat thoc khi sén xust bia
sang mau hay béng chidu dai hat théc khi séan xuét bia thdm mau. S& di
nguoi ta quan tdm dén chiéu dai l4 mim vi né dic trung cho sy dé haa
tan cua ndi nha.

— Trong san xuat bia, ngudi ta khéng ding malt tusi ma dung malt
da qua s&y khé, vi ban than malt tusi c6 mid va vi tudi séng khéng thich

hgp cho lam bia. Hon nita, malt sy khé d& bao quan, cé thé triy s lugng
lén d€ dung dén.

Khi qué trinh ndy mdm théc dai mach xdy ra, trong hat s& cé mot
56 bién d8i sinh héa sau:

~ Tinh bgt thdy phén mét phan (20 - 25%) thanh duong don nhe
enzyme amylase. Cac dudng da (polysaccharide) s& bi phan giai mét phin
thanh dudng mono-, trisaccharide.

- Protein s& duge phan gidi thanh pepton, peptid va céc amino acid
nho protease. Vi viy sau ndy mAm, dam amine ting 3 - 6 l4n.

- Lipid phén gidi thanh acid béo va glycerin nh lipase...

Tiéu chudn quan trong dé danh gid chét luong cta malt 1a hoat, lue
enzyme. Vi vy trudc khi s dung malt phai kiém tra hoat luc enzyme.

Say kho malt ciing 12 mét cdng viée quan trong va cin tudn thu diing
phuong phdp mdi bdo ddm 6 ché phdm malt khé cé chat lugng, tie khong
lam dnh hudng x8u dén chét lugng enzyme trong malt.

Ngoai malt tit dai mach, hién nay dé€ gidm gid thanh sdn phdm,
ngudri ta da c6 géng thay mét ti 1¢ thdp malt dai mach bing malt ciia
mdt s6 loai ngii c¢6c ¢6 chda nhidu tinh bét nhu hat lda mi, hat gao ...
Néu khéng di enzyme tit malt ngudti ta c6 thé bé sung ché phdm enzyme
tit nAm méc.

D& chudn bi cho 1én men bia, ngudi ta duong héa théc malt. Thue
chat & day khong chi xdy ra qui trinh dudng héa ma cd qu4 trinh thiy
phén protein dé€ tao cdc sdn phdm d& tiéu nhu cde amino acid, poly- hay
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diamino acid. Cac bude tién hanh dudng héa: malt xay nhé trén véi nuée
thanh dich; sau dé nang dan nhiét d6 lén va giit né lién tuc § 45 - 50°C
trong 1 gid: sau nang 18n ¢ nhiét d¢ 62 - 70°C trong 30 - 45 phat; sau
nlia, lai nang lén nhiét dé 75°C cho dén khi dung héa két thuc; loc dich
dudng héa dé sau nay sif dung.

2. Hoa huplong
Cay huplong c¢d tén khoa hoc la Humulus lupulus L.

Mét dae diém dang luu ¥ eda cay la hoa duc va hoa cai sinh ra trén
hai cdy khéc nhau. Hoa cdi chua thu phan duge dung lam nguyén liéu
san xudt bhia, Vi vay phdi nhé bé sém cay hoa duc kip thoi, néu khéng,
hou cii bi thy phan, tao hat, s& gidm chat lugng cGa hoa trong san' xuit
hia.

Khi hoa huplong sdp chin, ¢ phdn hinh nén xuit hién nhimg hat
tron c6 mau xanh éng anh va nhan dinh. Pé la nhing hat lupulin - phan
gia tri nhat caa hoa. Nhing hat nay c6 chifa cac chat thom, cac chét cé
vi ‘dang déc trung, nho dé bia c6 vi ding d& chiu, ¢é huong thom. bot 1au
tan va giif duge phdm chat khi thei gian bao quan kéo dai.

Hoa huplong duge nhiéu nude trén thé gidi tréng nhu Céng haa Lién
bang Pie. Ba Lan, Phdp ..., trong d6 Tiép Khic (nay 14 Céng hoa Sec va
Cong hoa Slovakia) 1a nude tréng hoa nay c6 chat lugng va nang sudt
dung hang diu. Bia cua Tiép Khic ngon ndi tidng 1a vi li do d6.

Hoa huplong duge thu hoach ¢ thoi ki goi 1a “chin ki thudt” Lac nay.
cac canh hoa hinh nén con déng chat, c6 mau vang xanh hay xanh vang,
cac hat lupulin cdn nidm trong hoa véi dac diém: nhan dinh va ¢é huong
thom. Néu khéng thu hoach ding, thdi ki “chin ki thudt” sé qua di va
tiép theo la thai ki “chin sinh Ii” cia hoa: c4c cdanh hoa hinh nén mé ra,
cae hat lupulin roi rung, hoa mat phan gia tri nhat.

Hoa tuoi vita hdi vé ¢6 d6 4m khodng 70 - 75%. Dé 4m nay khién
hoa khéng bdo quan dugc lau. vi vay phai tién hanh siy, dé hoa cé d6
am 10 - 13%. Hoa sdy xong duge bdo quan rat chu ddo ¢ phong cé do 4m
khéng khi khodng 85 - 90%, ¢ t° = 20 - 30°C trong thdi gian 10 - 15
ngay. Véi thei gian bdo quan nhu vay, dé6 4m sé phan bd déu trong hoa,
canh hoa khéng bi gidn gay. D& dc ché su phat trién clia vi sinh vat trén
hoa ngudi ta xit li bang SOy; sau dé hoa duge déng banh, bao kin bing
gidy chéng méc, bao quan & kho lanh, khé, tdi, § t* = 0,5 - 2°C.

Bé bao quan hoa dugc 1au hon, ngudi ta cé thé ché bién hoa huplong
thanh dang cao.
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Hoa qua ché& bi&én phdi bao dam céc tieu chufin sau:
+ Dg Am: 12 5%

Chat xo: 13,3%

+ Céc chat chia nitrogen: 17,5%

+ Ester: 0,4%,

+ Céc chat c6 vi ding (hum.ulone, lupulone): 18,3%, tannin: 3%...
Chinh cdc acid ddng, nhya ding cia hoa c6 téc dung sat trung cho bia.
Tannin ciing tao vi ddng va giy két tda protein do dé lam trong bia.

+

3. Nudc

Nudc trong san xuat bia la y&u 8 rdt quan trong, chat lugng cia
nuéc phén nao quyét dinh chat lugng cia bia. Didu nay nhidu khi ngudi
san xudt chua ¥ thie duge, tham chi con coi thudng.

Chat lugng nuée duge quyét dinh bdi cdc chi tiéu sau: dé eing, pH,
ham lugng chit rdn va cdc chi tiéu sinh hoe.

- D% cing cua nudc duge quyét dinh bdi ham lugng Ca’* va Mg2+ ch
trong nude. Xif 1i nuéc trong san xudt bia la phai loai céc ion nay ra khai
nuéc. Nude ding tidu chuén diing cho sdn xuat bia IaA nude mém, rdt mém
cang tét. Thich hop nhét la nuée c6 d¢ cting tam thai }a 0,7 mili duong
lugng/1.

- pH cha nudc trong sdn xudt bia ~ 6,8 - 7,3.

- Ham lugng chat rdn: titc phén cén con lai sau khi da dun bée hoi
hét va sdy khé ¢ 105°C dén khéi lugng khéng d6i. Ham lugng chat rdn
clia nudc udng thudng la 1.000 mgA. Ham lugng chat rdn cda nusc trong:
san xudt bia la 700 mg/h.

- 58 lugng t€ bao vi khudn khéng qua 100 néi chung va khéng qud
3 t& bao vi khudn E. coli trong 1 lit nudc.

4. Ki thuit nau nguyén liéu

Dung dich dudng thu duge sau quéd trinh dudng héa (& muc 1) duge
goi la nuée nha (hay nuwde Mout) duge dun séi v6i hoa huplong. Liéu luong:
18 - 20 g hoa / 10 lit (& Viét Nam). Muc dich cha viée dun sbi: thanh
trung nuée nha, 6n dinh thanh phdn cla dich nha, déng thai sé trich Ii
cdc chét tir hoa huplong vao dung dich nhu cdc acid ddng, nhua ddng,
tinh déu ... lam cho bia sau nay c¢é vi ding nhe rat dic trung. Ngoai ra
khi dun séi sé xdy ra phén Ung melanoidin va caramel héa tac mau vang
dep cho bia sau nay. Pong thoi dun s6i sé giét cdc tap tring, khi hoat
tinh cla enzyme, lam déng ty protein va ¢ dic hon dich nha thich hgp
cho timg loai bia,
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Sau khi dun séi, lam lanh, loc dé loai bd xac hoa va céc tap chat
tua, ngudi ta dung dich nay dé cho 1én men bia. Néu lugng dudng trong
dich nay khéng di dung cho qua trinh lén men ta c6 thé bé sung thém.

Hoa bia

Nude phun

P
Ba malt ~— et

Nam men

Nuge lanh
5
bén phan xudng
déng chai
Hinh 10 : Quy trinh san xut bia

1. Thung ndu malt 5. Hé théng lam lanh

2. Thung nédu nguyén liéu phu 6. N6i 1én men chinh

3. Thung ndu hoa huplong 7. Hé théng 1&n men phy

442. Hé théng loc ép hoa loai ba
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II. GIONG VI SINH VAT VA QUY TRINH LEN MEN BIA

Lén men bia la giai doan quan trong, quyét dinh chat lugng cita bia
va higu suit sdn xuft. Qua trinh lén men sé chuyén héa dudng thanh
ethanol do tdc nhan gay lén men la ching nim men Sac. cerevisize hay
Sac. carlsbergensis. Péng thoi trong qua trinh 1én men con ¢é qud trinh
tao acid hitu cg va rugu bac cao. Rugu va acid tdc dung véi nhau tao ester,
chinh san phdm nay c6 4nh hudng tét d&én qua trinh tao huong vi cda bia.

Trong lén men bia, cé thé sit dung hai phuong phap sau:

- Lén men chim: Thudng st dung chimg ndm men Sac. carlsbergensis.

- Lén men noi: Thudng st dung chiing Sac. cerevisiae.

Du dung phuong phdp nao. lén men bia cing can qua hai giai dean:
1én men chinh va lén men phu.

I. Lé&n men chinh (chi yéu ditng lén men chim)
Dic diém cua giai doan nay:

— T& bao nAm men sinh truédng, phdt trién manh, ed chit tiéu hao
mot lugng dang k&, mdt lugng dudng kha 1én duge chuyén thanh ethanol,
CO, va Hy0. Song song vdi 1én men ethanol con ¢6 sy hinh thanh rugu
bac cao tit cdc amino acid (vi du tyrosol dugc sinh ra tif tyrosine). Chat
tyrosol ¢6 vi ddng manh va [& mét trong nhitng chit chinh sinh ra mii
thom dace trung eda bia.

- Thei gian lén men: 6 - 10 ngay. Thol gian lén men dai hay ngin
con phu thude vao néng dé chdt hoa tan ban ddu cia nude nha va yéu
cau vé chat lugng bia. "

— Nhiét d9: Yéu cau vé nhiét 48 ¢ giai doan dau nay cac hon gial
doan sau. Cu thé& t° = 28 - 30°C.

- pH cila méi trudng 1én men: Trong qua trinh 1én men chinh, pH cia
mé1 trudng s& ¢é sy thay ddi, tit pH = 5,3 - 6 giam xuéng con pH = 4,2 -
4,5 (do ¢6 tgo cdc acid hitu co va COz). pH giam s& dua dén hién tugng
dong tu protein, san phidm cia qué trinh déng tu s& k&t ldng cling vdi t&
bac ndm men.

- Hién wigng tac bot trong 1én men; Khi CO; tao ra lic dau tan
trong dung dich, sau vdi liéu Jugng cao sé tach ra tac thanh tai khi. tao
co 80 cho sy tao bot.

Ké&t thac giai doan 1én men chinh ta duge san phidm goi 14 bia non,
Bia non c¢6 diic diém: con due, ¢6 mii vi dac trung cia bia nhung chua
thich hgp cho viéc giar khat.
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2, Lén men phu

Sau khi lén men chinh két thac, ngusi ta chuyén bia non sang lén
men phu,

" Khac vdi 18n men chinh x4y ra trong cac thiét bi 1&n men hé, 1én men
phu thye hién trong cée binh kin goi A nha 1én men phy, & ¢° = 0 - 5°C.

Dac diém ciia 1én men phuy:

- Qué trinh lén men xay ra cham, tiéu hao mét lugng dudng khéng
dang ké, dich 1én men dugc ling dong va béo hda CO2. Giai doan nay
cdn goi la qua trinh 0 chin bia.

- Théi gian cia 1én men phu kéo dai tir vai tudn dén vai thang, phu
thuge vao chat lugng bia cdn c6. K&t thic giai doan nay ta thu duge bia
la mdt san pham ¢ dang dung dich bio hoa COs2. c6 huong vi thom ngon,
dé chiu nhd nhimg qud trinh chuyén héa xdy ra ¢ nhiét dé thap.

— Khi CO; sinh ra trong lén men ton tai & cdc dang:

+ Dang khi

+ Dang hoa tan

+ Dang lién két: Tao ester giita CO2 va acid nucleic. Nhimg chat
nay khong bén vimg. Chinh nhd nhimng chat nay lam cho khi COs cé kha
nang thoat ra khdi bia mdt cach tir tir méi khi bi d6t ngot 1am gidm ap
sudt cao trong dung cu chda bia (khi ta mé ndp lon hay bia chail.

Trong giai dean 1én men phy § nhiét do thap, sé xdy ra qua trinh
ddng ty nhya hoa huplong, cdc hgp chat tannin - protein; t& biao men ladng
xudng ddy binh va tiép tuc 1én men modt chch tir tir. K&t qua lam bia trong
dén. Tuy khoéng trong hoan toan nhung nh¥ vy, qua trinh L tam va loc
bia thanh phdm sau nay ciing dé dang hon,

Tém lai: Qua 1én men phy, mui ndm men tusi, vi ddng cia hoa
huplong nau (hai dgc diém nét bgt ciéa bia non) s& bién mat.

I{l. TAO THANH PHAM

Qua hai giai doan én men chinh. phy, dé dat dugc bia thanh phdm
can phai ti€p tuc xi 1i thém nhimg khau sau day:

1. Lam trong bia Chi yéu dung phuong phap loc hoic li tam.

Muyc dich eta qud trinh nay la tdch cdc hat protein, t& bio men, hoa
huplong ra khéi bia d€ thu duge bia trong.

- Muén lgc tdt, ngudi ta dung bot tro loc diatomite {l¢ chdt 6 mau
sing xdm, dang bit khéng géy dnh hudng vé mii, mau cho bia).
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- Ngoai phuong phép loc, c6 thé dung phuong phap li tdm. Nhung sau
khi ii tAm bia ciing chua trong sudt. Muén cho bia trong va l4p lanh, sau
khi li tdm c¢&n loc bia qua loc 6ng, loc khung ban khéng cdn chédt trg loc.

2. Baoc hoa CO2

Khi CO2 sinh ra trong lén men khd nhiédu, nhat la trong cdc thiét
bi kin (cd lén men phy vd 1én men chinh), nhung trong qua trinh xii li
bia nhu gan loc, 1i tam ... d€ loai bd xdc men, cdc chat tua ... , nd bi that
thoat dang ké.

Trong qué trinh sin xudt bia, ngu¥ san xwit sit dung cdc tii chat
déo hay cac su thu héi CO2 tho4dt ra, xong dem bam vao céc binh chiu
ap luc cao. S6 khi CQ2 nay s& duge sit dung trd lai khi can bao hda CO2
trong bia hay dem bdn nhu mét mat hang phu clia nha mdy bia. Do that
thodt nén muén bia thanh phdm cé ¢t CO2 cAn thiét phai ding COz thu
duge tif cdc ndi 18n men néi trén dé nap lai vao trong bia. Qua trinh nay
nguoi ta goi la nap gas.

O nhimg ¢o s¢ sdan xudt bia thi cong thudng dé that thoat COz nhiéu,
lai khéng thite hign quy trinh nap gas diy du nén chit lugng bia s& khong
bdo dam.

3. Tang dé bén cua bia

D6 bén cua bia duge do bang don vi thai gian itinh bang ngay dém}
tit lic déng chai. lon bia dén lic bia bdt diu bi van duc.

Mudn gitf bia trong thoi gian daj, cAn ngin chan su phat trién cla
vi sinh vdt va cdc qua trinh bién déi trong bia. Ngudi ta s dung bién
phap khir trung bia theo kiéu Pasteur (¢ t° = 60 - 70°C trong 30 phit). .

Ngoai ra cdn st dung mét bién phédp khac dé tang 46 bén cia bia
la xi1 4 bAng enzyme va cdc chit on dinh khéc. Théng thudng, ngudi ta
su dung enzyme dé thiy phan cédc chat nhu protein vao giai doan Ién men
phu va 1 chin bia.

Bién phdp thi ba dé tang dé bén ciia bia la dung polyamide dé xi
i bia (Polyamide la loal nhuwa nhdn teo, laé san phém phdn ting ngung
ty gida amino acid hode cde acid ¢6 hat nhdm carboxyl vl cde diamine).
Palyamide ¢6 tinh chit hap thy mot cdch ¢é chon loe cde polyphenol, cac
protein cao phan t, cdac chit mang dic tinh phenaol ... 12 cdc chat ¢6 kha
nang t0a trong diéu kién lanh gay duc bia.

Bia sau khi xi li nhu trén dugc coi Ia bia thanh phdm. Né c6 mau
vang, trong sudt, huong vi thom ngon, khéng ¢6 huong vi la, bot nhiéu,
¢6 vi ddng chat nhe déc trung. Bia thanh phdm duge bdo qudn trong kho
lanh. t° = 0 - 10°C,
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CHUCONG Vi

VI SINH VAT TRONG SAN XUAT
CAC CHE PHAM TU sUGA

Dé bdo quan dai han k&t hop véi ché bisn sia thanh nhiing sin
phm dung trong thuc phdm, ngudi ta da ché bién sita thanh cde san
phdm nhy sita 1én men, bo, phomiat ... O quy trinh sdn xudt cic san
phdm nay, vi sinh vat, dac biét 1a vi khuin 1én men lactic déng vai tro
quan trong.

I. VI SINH VAT TRONG SAN XUAT SUA LEN MEN (SUA CHUA)

Sita lén men ~ hay ngubi tiéu ding quen goi la sira chua, la san ph4m
thu duge théng qua hoat ddng clia mét s& sinh vat 1én men sia. trong dé
chu yé&u 1a khu hé vi khudn lactic va ndm men (men sta). Dudi tac dong
cua nhém vi sinh vat nay, dudng lactose cia sita sé duge chuvén thanh
acid lactic va mét lugng rdt nhé rugu ethanol (néu cd st dung men siia).
Pratein buge diu bi pepton héa, sau chuyén thanh cdc amino acid — nhiing
san phdm dé tidu hoa.

Stta chua, tily theo nguyén iigu va phuong phdp ché bién khac nhau
va tuy theo ting dia phuong, sé c6 cac tén goi khac nhau nhy sim chua,
vogurt, sta chua dac acidophilin (do vi khudn lactic lén men), kefir (do’
hén hap vi khudn lactic ve men sua lén men).

1. Thanh phan dinh dudng va gid tri ctia sita chua

- Sita chua chifa 2 - 3% acid lactic dugce tao nén do két qua [1én men
dudng lactose cha vi khudn lactic. Sy cé m#t cla acid lactic trong sita
chua lam tang khd nang tidu héa ciia con nguvi, dic biét st chuyén héa
cdc thuic an giau P, Ca.

-0 mbt sd loai sifa lén men (kefir) chia mét lugng nhé (0.6 - 3%)
rugu ethane! do men sia tao nén. Trong lén men sita, ngoai vi khuin
lactic. dé tang gid tri cta san phim, dac biét dé tao mot dd ruou via
phai cho san phdm ngudi ta con sit dung ndm men (con goi la men sia).
Bay 1a loai ndm men ddc biét khéng gidng céc ching ndm men st dung
trong 1én men tao rugu, ching chi phan gidi dugc dudng lactose ma khéng
phéan gidi dudng saccharose.
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- Ngoai hai qud trinh 1én men néi trén, trong lén men sita chua con
¢6 cac qua trinh lén men phu - 1én men tao huong. K&t qud tao nén céc
chat giy huong dac trung cda sia chua nhy diacetyl va acetonyl.

- Dong thoi trong qué trinh ién men sida chua, protein cia sia duge
protease phén gidi tao thanh pepton, cdc amino acid ..,

- Trong sita chua cdn chia mét lugng vitamin nhém B, vitamin PP ...

- Ngoai thanh phan dinh dudng ké trén, sita chua con chia mot lugng
l6n vi khuén lactic. Khi uéng sita chua, s6 vi khuén nay vae rudt sé canh
tranh vét vi khudn gay théi (thuong sinh déc t6) c6 treng rudt gia. Do vay
s& han ché su phat trién cda vi khudn gay thoi, tranh duoe cde déc t6 xam
nhap vao mdu d4u doc ca thé, Dac biét ddi vdi nhimg bénh nhan bi nhiém
khuadn phdi s dung khéng sinh lidu cao, dai ngay sé& bi réi loan hay bi
héng hé vi sinh vat dudng rujt ¢6 lgi cho tidu héa. D&i véi nhitng nguvi
nay udng sita chua s8 gidp phuc héi hé vi sinh vat ¢é lgi cho co thé.

~ Gigd tri cua sita chua con dac biét ¢ chd vi khudn lactic v& men sita
c6 kha nang tao chat khing sinh chéng duge Staphylococcus va mot s
tdc nhan giy bénh dudng rudt khic.

Tém lgi: Sita chua 13 mét thuc phdm rit bd dudng cho tdt cd moi
nguti, dac biét la cho ngudi méi lanh bénh va cho tré em.

2. Quy trinh san xuit sifa chua

Sira chua la mét sdn phdm 1én men dén gian ma con ngudi ph4t hién
duge trong quéd trinh s dung va bdo quin sita. Ngu®i ta cdn ghi nhan
ngudi dau tién md duge xudng sdn xudt sita chua (tuy quy md con nhd)
la mét thuong gia ngudi Tady Ban Nha. Sau Dai chién Thé gigi lan II,
ngudi nay qua Hoa Ki md xudng ldn hon va t8 chic quéng céo rong rii.
Dan dan sita chua tré thanh mén an phé bin ¢ cde nude chdu Mi, sau
lan sang chau Au, va hién nay phé bién trén toan thé gidi.

Sita chua duge sdn xudt theo hai phuong phdp: thii céng don gidn va
quy md cdng nghiép.
a) Nguyén lig¢u va xu li nguyén lidu:

Trong san xudt sita chua, nguyén lidu duy nhat 1a sda. O mot s6 quéc
gia hay & mét s6 dia phuong c¢é théi quen diung sita chua cé dudng. Trong
qud trinh sén xuit loai sita chua nay ngudi ta cho thém dudng saccharose
vao sifa tugi truée khi lén men (nhu & Viégt Nam). Théng thudng & hau
hét cdc nude ngudi ta sdn xudt sia chua khéng dudng.

Sira 12 mdt nguyén liéu rat giau chat bd dudng.
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BANG &: Thanh phdn ciia mét sé logi sia

Thanh phén " S0a bd tuoi S0a bt Sda dic cd dudng
Nude {g%) 86,2 2,0 254
Bam hitu co protein (g%) 3.9 27,0 8,1
Lipid (g%) 4,4 28,0 8,8
Glucid (g%) 4,8 37,0 56,0
Khoéng (g%) 0,2 6,0 1,7
Ca (mg%) 120,0 900,0 307.0
P (mg%) 95,0 750,0 219,0
Fe {mg%) 0,1 0,8 0,6
Vitamin A (mg%) 0,05 0,47 0,03
Vitamin B; (mg%) 0,05 0,15 0,06
Vitamin By (mg%) 0,19 0,61 0,3
Vitamin PP (mg%) 0,1 0,6 0,2

Chd thich: g% : 88 g trong 100 g.
mg% © s6 mg trong 100 g

Sta dung trong sédn xudt sifa chua c6 th€ gdm nhidu loai:

- Sifa tuoi nguyén hay sita da téch béo.
- Sitta khé nguyén hay si¥a sdy phun khéng béo.
- Sda ddc nguyén hay sita dac khong dudng.

Cdéc loai sifa ndi trén mudn dua vao st dung trong lén men cén dugc
XU i qua cdc khau:

- Néu 1a sita khé phai phuc héi sia béing cdch hoa sita viio nudc &
t? = 45° - 85°C; khudy, loc qua ray, lam ngudi dén t° = 8 - 10°C.

- Binh thuong héa s@a: La budc diéu chinh lai ham lugng lipid cho
thich hgp, véi ti 1& 3,2 - 6%, n&u thita lipid thi bd sung thém sita da tach
béo, n&u thidu thi bd sung vdng sita.

- Ti¢t trung sa: Diédt vi sinh vat gay bénh (¢ruyén tw gia sic, ngudi
chdn nuéi, ngudi vdt sita) va ¢4 nhimg vi sinh vat khéong gay bénh, vi da
la loai nao cGng déu gy trd ngai cho 1én men sita sau nay cla ching
gidng.

- Bidng thé héa sifa: Binh thuong khi sita d€ yén mét thai gian, trén
bé mat s& xuat hién vang sita. Sifa ding trong 1én men phdi & trong trang
théi 12 mot thé déng nhit. Mudn v4y, cin tién hanh lam déng thé héa
sita. Ngudi ta sit dung may dong thé héa c6 dp luc cao, ddnh tan céc hat
lipid ¢6 ¢ = 3um xudng con ¢ = 0,2um, do dé cdc hat vdi ¢ c& nhéd
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nay khéng néilén trén bé mit tao vdang sia. Tiép theo, sita sé duge lam
lanh dén nhiét dd cdn cho sy 1én men, va duge cdy gidng vao.

b) Giéng:
Trong sdn xult sita chua, ngudi ta st dung cdc ngudn gidng sau:

— Céc chiang vi khuan lactic thuin khigt gém mat s6 loai : Streptococcus
thermophilus, Lactobacillus delbrueckii subsp bulgaricus, Lactobacillus
acidophilus.

Thuong hai ching ddu duge sit dung cing vdi nhau vdi s8 luong
bing nhau. Né&u Streptococcus thermophilus ¢é s6 lugng nhiéu hon, hic
dé sira chua thu dugce sé qud chua va kém min. Néu muén sifa chua ¢é lén
men rugu, ngudi ta cdy thém vao chiing vi khudn Klebsiella.

D4i vdi sdn xudt sia chua ¢ quy mé thd céng, ngudi ta khéng s
dung phuong phdp cdy cdc ching vi khudn lactic thudn khiét ma thuong
cé thé cdy gidng dudi dang sau :

-~ Dung sa chua ¢6 duge ¢ 14n 1én men trude 1am giéng. Mat cdc sita
chua ¢6 thé gay giéng cho 30 - 40 cfe khdc.

— Hode dung vi khudn lactic déng khoé duge cde xi nghiép duge phdm
san xuat dudi dang thudcuéng diung cho cdcbénh nhén bi bénh dudng rudt.

c) Qua trinh lén men tao sia chua:

D sdn xudt theo 18i thd céng hay ¢ quy m6 céng nghiép, quy trinh
san xuat sia chua déu tién hanh qua hai giai doan: giai doan lam déng
tu sifa va giai doan gid “chin” sia chua.

* Giat doan lam déng ty s@a: Sta cdce loai (s@a twoi, sda b6, sita
ddc)sau khi qua cde khau xir i ndi trén, duge khit trang theo kiéu Pasteur
¢ t° = 85 - 90°C trong 15 - 20 phut (sdn xudt s@a chua ¢ diéu kién gia
dinh :ndusiadénvaasdi, ngung ndungay). Sia duge lam ngudi téi
t? = 40 - 50°C. Cdy gidng vao.

- Trong san xudt ¢ quy mé ¢6ng nghiép : C4y gidng vi khudn lactic
6 dang thudn khiét sau khi qua khau nhé4n giéng.

— Trong sdn xudt thd céng ¢ gia dinh: Phé bién hon ed 13 sit dung
sra chua c¢6 duge ¢ 14n 1én men trude dé€ lai, duge bdo qudn trong didu
kién ¢ ti lanh. Cing ¢6 khi ngudi ta si dung ngay ¢d cdc géi vi khudn
lactic dudi dang déng khé (nhu da trinh bay & phdn gidng).

Sau khi cdy giong, khudy tron déu gifng vao trong stta. Tiép theo tuy
thudc vao st dung phuang phdp lén men loai bé hay phuong phép 1én men
loai chai(xem so dé 2) ma qud trinh 1én men sé duge tién hanh ti&p tuc,
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Thu nhan sia

\
Danh gia chat lugng sira
¥
Lam ngudi
\
Binh thudng hoa sita
{
Thanh tring
3
Dong thé hda sia
N\
LAmM ngudi
-
Céy gitng
/ \
Rét vao chai " Lén men 3 29 - 35°C
i v
Lén men & 29 - 35°C Lam lanh
\ 1
Lam lanh Bao quan lanh (gid “chin) & 6 - 8°C
v {
B&o qudn lanh (gi7 "chin) & 6 - 8°C A6t vao chai
A N\
Thanh phdm Thanh pham
Phuong phap chai Phuong phap bé

80 PO 2: Quy trinh sdn xudt sita chua theo hai phuong phap:
phuong phap dong chai riéng va phuwong phap bé.
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0 giai doan nay, qua trinh lén men duoc tién hanh & 29 - 35°C. Qué
trinh 1én men lactic x4y ra mét cdch manh mé. Lic ndy casein sita bi
két tha & di€ém pH ding dién, sita duge déng tu, dat dd chua cAn thiét.
Nguti ta cn cif vao cuc déng cla sia va d6 chua dé két thic qud trinh
l1én men: cyc déng phai dic, déng nhat, khéng c6 hién tugng nube - siia
tach réi nhau ra; d¢ chua phdi dat 60 - 80°T (1°T (mot dé Tesner) =
ml NaOH hay KOH c4n d€ trung hoa 100 ml siia).

Tuy thudc vao ting ching gidng vi khuin duge st dung va nhiét dé
lén men ma thoi gian 1én men dai - ngdn khéc nhau. Thong thudng 8 -
12 gid. Khi sita ¢6 d¢ chua dat yéu cdu thi phdi két thic nhanh qua trinh
1an men bing phuong phép 1am lanh nhanh. Néu khéng lam lanh nhanh,
d chua ting, nudc sé tach ra khdi sita. O quy mod sin xudt céng nghiép
diéu néi trén edn duge luu ¥ mot cach thich dang.

* Giai dogn giiz sita “chin™ Két thuc giai doan trén, dich lén men
duge chuyén sang didu kién t° = 6 - 8°C (cho vdo ngdn dudi cia ti lanh
néu sdn xudt & gia dinh; cho vao phong lanh néu sdn xudt ¢ quy mé coéng
nghiép). Trong giai doan nay qud trinh 1én men lactic vadn cdn nhung chi
xay ra ¢ mic d yéu, sita tiép tuc déng tu. Luc nay lipid trong sita trd
nén rdn, nuée ty do lién két véi protein lAm sita déng dac thém. Ngoai
ra ¢ giai doan nay con xdy ra qua trinh tao huong cho sita, lam cho sita
chua ¢6 mui rat dac trung.

Dé tang thém su hip din cla sita chua, ngudi ta c6 thé gay thém
huong vi bang c4ch bd sung vaniline, huong vi cia tri ciy ty nhién (nhu
déu, cam, dda ...) hay huong téng hgp, mau thyc phdm. Thdi gian cla giai
doan giit chin 13 12 - 14 giy.

Theo d&i qud trinh 1én men néi trén cho thdy & quy mé sadn xudt
thii céng va ¢ quy md cong nghiép co bdn gidng nhau. Cé khéc nhau d
¢hd, & quy mé coéng nghigép ddi hdi lén men trong didu kién vé trung
nghiém ngit, st dung giéng vi khuéin lactic 3 dang thuin khiét do dé
ddm bdo qua trinh [&n men én dinh hon, thu duge sidn phdm c6 chat
lugng cac hon.

II. VI SINH VAT TRONG QUA TRINH SAN XUAT PHOMAT

Phomat 1a sdn phim lén men dugc ché bién tif sita (s@a bo, sia dé...)
v@i sy tham gia chia mét s6 nhém vi sinh vat. Day 1a mot thuc ph&m c6
gia tri dinh dudng cao, bdo quan duge l4u.

Trong phomat chida: protein 20% (dudi dang pepton, amino acid),
lipid 30%, cdc muéi khodng, cdc vitamin (A, By, By, C, ..).
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Phomat ¢6 mui vi thom ngon, kich thich qua trinh tiét dich tiéu héa,
lam tang kha nang dong héa thic an cho co thé. Phomat tuy chua duoc
stt dung phé bién ¢ Viét Nam, nhung la mét thue phd&m rat phé bién va
hop khau vi cia ngusi chau Au, chau Mi

Hinh 11 : Phomét- mét san pham cla Céng nghé Vi sinh

Quy trinh san xudt phomét duge tién hanh qua 4 giai doan, trong dé
cac vi sinh vat déng vai trd rdt quan trong trong qud trinh ché bién. Cing
nhu qua trinh san xuit stia chua, ¢ day nguyén liéu chinh cing la sita. -

1. Giai doan lam déng sita

Tu nguyén liéu sita ban dau, sita duge lam dong lai. V& mat héa'li
hoc, d6 la giai doan lam két tia: nhiing micell cia casein dinh lai véi
nhau dé hinh thanh mét gel dac, rdn chia huyét thanh sita bén trong.

Qua trinh dugce tién hanh nhu sau:

Sua sau khi duge khir trung theo phuong phap Pasteur ¢ 85 - 90°C
trong 15 - 20 phat, duge dem di xt& li béing rennin - la enzyme do niém
mac da day tiét ra. Da day nay la cGa dong vat nhai lai con non (bé, ciu
non) dugc nudi bang sia.

Khi cho rennin v6i mét lugng nhé vita di vao sita, sau mot thoi gian
nhat dinh sita sé dong lai thanh mét khéi nhdy pha gelatin, mém déo,
khéng thdm nude.
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D& lam déng tu sifa, ngoai vai trd cha enzyme (rennin) ngusi ta con
st dung vi khuén lactic. Vi khuéin lactic duge tao didu kién hoat ddng ¢
30°C. Khi tién hanh lam doéng tu sita, ngudi ta cdy vi khudn lactic vao
mé1 trudng sifa. Qud trinh 1én men lactic duge tién hanh, chuyén dudng
lactose cha stia thanh acid lactic. Két qud 1a qué trinh nay ciing giy ra
sif déng tu sttia nhu da trinh bay ¢ trén (c4c s¢i micell ciia casein sita lai
két thanh cyc rén chifa huyét thanh sifa & bén trong). Cac khao s4t bing
thue ngluem cho thdy: 3/4 s& vi khuén lactic & nim trong cuc rédn, 1/3

s vi khuén lactic con lai s& nim trong dich huyé&t thanh & bén ngoai cue
rdn cda siia.

Déng thdi khi c6 qué trinh ién men lactic xdy ra, pH ctia méi trutng
sé gidm. pH ngd vé méi trudng acid 1a pH thich hgp cho hoat dong cia
enzyme dong tu sifa. Didu ndy dua dén sy déng tu sita cang xay ra nhanh
hon.

d giai doan nay, duéi tdc dung clia enzyme rennin, casein va paracasein
cua sifa sé bi phan gidi tao pepton va amino acid (tyrosine, tryptophan ...)
tap trung lai trong cuc ddng. Huyét thanh sita & bén ngoai cuc déng tén tai
& dang dung dich.

2. Giai doan nén ép cuc déng sita d€ tach huyé&t thanh sia
{giai doan khi¥ nudc)

Tiép theo giai doan trén la giai doan ti€n hanh ép cuc sita dé tach
huy&t thanh ra khéi cuc déng sita. Qua trinh nay tién hanh trong 20 - 24
giv, & 35 - 50°C.

Trong thoi gian nay, qua trinh 1én men lactic vén tiép tuc. Sau khi.
ép huyét thanh ra khéi cuc ddng sita, s6 lugng t& bao vi khudn lactic
trong 1 gam phomat dat d8n hang ti. Phomat lic nay cé thanh phidn chi
y8u 14 casein va lipid. Khi ép, phan huy&t thanh bi loai ra ngoai cuc déng
sita ¢6 thanh phin gém dudng lactose, lactalbumin, lactoglobulin ...

8. Giai doan mudi phomiat

Ngay sau khi ép cuc ddng dé& tdch huyét thanh, phomat duge ngim
vao bé nudc mudi NaCl vdi néng d6 24% trong vai ngay.

Muc dich cia giai doan ngdm muéi la:

- Tang vi médn cho phomit.

- Tao sy déng nhét vé thanh phén cho kh&i phomat.

- Ngin ch#n su phat trién chia vi sinh vat ¢6 hai, ch y&u 1a truc
khudn dudng rudt.
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Két qué chia qué trinh ngam musi néi trén 1a cde chat & bé mit cla
khéi phomét nhu dudng, mudi khodng s& khuéch tdn ra ngoai, nguge lai
muéi NaCl tir ngoai dung dich ngam sé& thdm vao bén trong khsi phomit,
Mudi a4n th&m vac l1¢p bé mat cia phomit, tao 16p bdo vé chong lai su
xdm nhép cda vi sinh vat cé hai.

4. Giai doan 1 chin phomat

O giai doan cudi ciing nay phomiat duge dua vao hadm lam chin & 50 -
57°C, ¢6 dé d4m la 80 - 90%.

Qué trinh lam chin phomi4t kéo dai kha 1au, tir vai thing dén hang
ném, bao gdm nhidu khau chuyén héa héa sinh rit phiic tap, ¢4 nhidu
nhém vi sinh vat khdc nhau tham gia cing véi men déng tu sita.

béng hoc cia qui trinh nhu sau:

Truge tién vi khudn lactic Streptococcus lactic 1én men phian dudng
lactose con lai tao acid lactic. P&n khi lactose hét, s& vi khudn nay cing
chét dén va duge thay bing truc khusn lactic. S8 nay sit dung lipid c6
trong cuc déng cda sifta chuyén héa thanh cac acid béo bay hai. Tidp dén
trife khudn lactic ciing chét ddn, nhutng chd cho sy phat trién cia nhém
vi khuiin lén men propionic. P6 la gidng vi khudn Propionibacterium.
Gidéng nay c6 mot s8 loai nhu Prdpionibacterium freudenreichii, Propioni-
bacterium pentosaceum ... chiu duge néng d6 muéi cao ciia phomat. Céc
loai vi khudn Propionibacterium néi trén thye hién 1én men propionic
chuyén lactate thanh acid propionic, acid acetic va COg. Hai acid bay hoi
ndy lam cho phomét c6 vi hoi chua va hing ddc trung cho phomat. Khi
COg tao cho phomdt nhiing hinh v&, nhimg khe héng, tai khi goi 1a “mdr”
phomit. Qué trinh lén men propionic kéo dai tit 2 - 2,5 thang.

Ngudi ta con nhan thay hoat déng cha vi khudn lactic va enzyme
rennin tao cuc dong sifa ¢6 mdi lién hé v6i nhau rdt mat thiét.dan dén
lam tang chdt lugng ciia phomit trong qua trinh lam chin phomat.

Qua khao sat biing thye nghiém ngudi ta nhan thay ring:

~ Néu chi ¢6 mét minh enzyme déng tu sita hoat déng thi lugng dam
hda tan trong phomat chi = 11,8% dam téng s6, khéng tim th&y cdc dam
¢ dang amino acid.

~ Néu chi mét minh vi khudn lactic (Streptococcus lactic) hoat déng
thi lugng dam hoa tan s& 12 2,5% dam téng s, dam & dang cdc amino
acid = 2,2%.
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Hinh 12 : Quy trinh sdn xu&t phomat

Hinh 12 cho thdy hinh &nh modt s6 céng doan cla quy trinh san xudt phomat Thyy ST,
Sta sau khi dugc cho chét déng ty sifa va vi khuén lactic vao sé& dudc déng lai, tao thanh
kh6i dong (a). Ngudi ta dung day ddng cat khéi déng thanh nhiing tang nhé (b), Iy phan khéi
ddng ra khoi huyét thanh sita bang hé théng rong roc (c). Khéi sita déng dudc nén trong nhiing
dai tron bang gé, dung tay dap nhe I&én bé mat khéi déng dé lén cyuc déng vao dai va tao méat
phang cla khéi sita déng (d). Dung hé théng nén ép dé tach huyét thanh siia ra khdi cuc
déng (e), sau khoang 24h s& hinh thanh nhiing banh phomat. Cac banh phomat dudc ngam
trong nudc mudi (néng do khoang 24%) trong thdi gian vai ngay, sau dé dugc chuyén qua
ham Ién men lam “chin” phomat & 50 - 57°C, vdi d6 &m = 90%, trong thdi gian ~ 2 tudn. K&t
thic qua trinh U chin, phomat dugc kiém tra chét lugng, déng géi va dem di tiéu thy (f).
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- Néu ¢6 su két hgp hai d6i tugng néi trén, nghia 1a vi khugn lactic
va enzyme rennin cung hoat dong s& dua lugng dam hoa tan dé tisu trong
phomét lén 60,5% dam tdng 56 va lugng dam cha cdc amino acid tu do
s& lén dén 5,5%. Cé k&t qua trén la do lic déu enzyme sé phan giai
protein thanh cdc pepton, ti€p theo vi khufin lactic s& phan hdy pepton
tao cdc amino acid ty do va NHj,

Sau khi ché& bi€n xong, trude khi dugc cit ra va déng géi, phomat
duge khi tring bing bién phdp chifu tia tit ngoai. Viéc déng goi thubmng
sif dung nhiing bao bi dic biét nhu dung oliofilm (cao su xg If bing HCI),
rilsan {(protein cda ddu thdu ddu), gidy kim loai {(gidy thiéc) ... Viéc déng
g6i dugc ti€n hanh trong diéu kién vé tring. Cudi cing ta duge thanh
phdm.
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THU NHAN PROTEIN TU VI SINH VAT

I. VAI TRO CUA NGUON PROTEIN TU VI SINH VAT

Loai nguti dang gap khé khan vé luong thue, thuc phdm, dic biét
protein. Hai phan ba nhéan loai dang bi d6i protein, tap trung nhidu &
cdc nude thude chiu Phi, Mi La Tinh va chau A. Dy tinh d&n nidm 2000,
the gidi s& c6 khodng 6 ti ngudi, trong dé mot nia 1a ¢ lita tudi cAn nhidu
protein trong khau phén thic an. Trong khi dé, i8¢ 49 tang san lugng
luong thuc, thue phdm nhu hién nay khéng kip dé ddp dng véi téc da
ting dan so.

Lugng protein thiéu hut lén dén trén 20 triéu tadn/nir. Trude nguy
co dd, con ngudi dang tim cdch xoay xd dé khic phuc.

Nguén protein chi y&u hién nay duge con ngudi khai thic 13 san
ph&m cha hai nganh tréng trot va chin nudl. Pay l1a nguén protein cé
trif lugng ddng k&, da gop phan mot cach xing ddng gidi quyét nan thisu
hut protein. Tuy vdy, no cing ¢6 nhimg han ché nhat dinh vi loai ngudi
dang gdp phai su thifu hut vé nguyén liéu va nang luong. VA lai dién
tich dat canh tac phuc vu cho tréng trot, chan nuéi dang bi co lai do xu
huéng d6 thi héa ngay cang cao 6 cic nude. Hién nay khoa hoce cing chua
gidi quyét duge mot cAch hoan hdo nhitng vdn dé dat ra vé gidng, phan _
bén, thife &in gia sdc ... phuc vu cho trong trot va chin nudi. Béi vay, hiéu
suat khai thdc protein ¢ linh vite nay chua cao.

Nguén protein khdc khd phong phii 1a thiy hai san. Tuy day la ngudn
protein kha lén nhung khéng phdi v6 tan. Khai théc ngudn protein theo
huéng nay, con ngudi cing gip khéng it khé khin:

- 90% dién tich cua dai duong la “sa mac sinh hoc” (khong cé sinh
vdt phdat trién).

- 10% dién tich con lai 1a thém luc dia, hién dang bi con ngudi khai
thdc t6i da. Thém vao 46. sinh vat ¢ day dang bi de doa béi mdt hifm
hea 16n 1a 6 nhiém mdi trudng séng do chdt thai cia cde nganh céng
hghiép hoa chat, héa diu, hat nhan, phéng xa ...

Tir nhimg thue té trén con ngudi cang chi ¥ hon dén vide khai théc
ngudén protein tif vi sinh vat. Su cha ¥ d6 cang gia tang vi vigée khai théc
nguén protein tif vi sinh vat c¢é nhitng uu viét ddng ké.
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IL. PAC PIEM CUA QUA TRINH SAN XUAT PROTEIN TU
VI SINH VAT

- Khong giéng véi qué trinh trdng trot, sin phdm protein thu duge
qua qua trinh nuéi cdy vi sinh vat — tic sinh khdi vi sinh vat — c6 thé
thu hoach toan by va d& dang, hidu suat thu héi san phdm caa.

- Tréng trot, chin nudi chiém dién tich 16n, nuéi cay vi sinh vat chi
can dién tich nhé (d¢ xdy dung x{ nghiép voi hé théng néi lén men).

- Téc d¢ sinh san cia vi sinh vat rét cao, tuong dng téc d9 sinh téng
hgp protein ciing cao, c¢6 thé gdp 100 - 1.000 l4n so véi cde dai gia stic nhu
trau, bd. Ta c6 thé dung mot so s4nh nhé sau day dé thdy ro diédu do:

Mudn c6 1 tén protein cén tréng 4 ha dau tuong trong 3 thdng, hodc
nuét 40 con b6 trong 15 - 18 thdng, hodc nubi cdy vi sinh vt vdi dung
tich 300 m® trong 24 gis.

- Nudi cdy vi sinh vat khéng phu thupe vao khi hau, thai tiét cia
timg dia phuong. vi diéu kién ciia méi trudng nudi cay c6 thé didu chinh
duge khd dé dang.

- C6 th& phan lap va lya chon cdc ching vi sinh vat thich hgp cho
tung quy trinh céng nghé, cho timg loai nguyén lidu tuong d6i nhanh va
dé dang. Ngoai ra, thanh phdn va gi4 tri dinh dudng cta sinh khéi vi
sinh vat c6 thé diéu chinh duge biing céch thay déi thanh phén moéi
trudng, diéu kién nudi cdy, hodc bing cdch tac dong lam thay ddi co cdu
di truyén cha ching gidng.

- Mét uu vigt néi bat cdAn nhéc tdi la trong san xudt protein tit vi

sinh vét lai sif dung nguyén lidu phi protein - 1a loai phé lidu, phy phim "

cua mét sé nganh cong nghiép khde. Nguén nguyén liéu nay rat phong
phi, da dang lai ré tién, dé ki€m nhu ri dudng, dich dudng khi thdy phan
g6 tap, rom ra, ba mia... Do vdy gi4 thanh cia san phdm s& thap. DPéng
thdi st dung ngubn nguyén liéu nay sé gép phan gidi quyét van dé 6
nhiém mdi trudng do chdt thai va nude thai. '

Ciong can néi ré thém: ché phdm protein tir vi sinh vat & day duge
hidu 14 toan bg cde t& bao vi sinh vat, hay con goi la sinh khéi vi sinh
vat. Sinh khéi vi sinh v4t chita ham lugng protein tir 40 - 60% phan chat
kho clia t& bao (nhu ¢ té bao ndm men, vi khuén lom).

Tuy vay, nguén protein thu nhén tir vi sinh vat con ¢é nhitng han’

ché: da sd protein sdn xuat bing con duwdmng vi sinh vat méi duge st dung
lam thic an cho gia sic, nudi thay sin; chi mét luong rdt nhé duge si
dung lam thide &n cho ngui, vi mudn sit dung cho ngudi cin phai c6 mot
s6 nghién citu tiép tuc :
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- Loai bd tap chat, tinh ch& dé dugc ch& phdm protein tinh, c6 thanh
phan phu hgp v6i nhu cdu dinh dudng cia con ngudi nhu: loai bét acid
nucleic (cé toi 10% trong sinh khéi vi sinh vét, ma véi con nguoi chi 2%
dd géy ngd déc ...).

- Tao thém huong vi thdm ngon hop khau vi hen.

Tuy nhién can xem xét thém vé& kha nang hép thu ciia con ngudi déi
v6i nguén protein nay, ciing nhu kha nang giy ngé doc cdp tinh, trudmg
dién, gy ung thu, vé sinh ..

I{I. SAN XUAT PROTEIN TU CAC NHOM VI SINH VAT
KHAC NHAU

Dé sén xudt protein tif vi sinh vét, ngusi ta cé thé si dung nhiéu
nhdm vi sinh vt khac nhau nhy ndm men, ndm mée, vi khudn, tdo ...
Trong sé nay dang chd ¥ va dugc st dung phd bién hon ca la ndm men,
vi khudn, tdo.

1. Thu nhé4n protein tir ndm men

Trong s6 cdc d6i tugng vi sinh vat duge stt dung dé thu protein, nidm
men la loai duge nghién ciiu sém nhat va d&n nay da duoge 4p dung réng
rii & nhidu nude.

Nam men la nhém vi ndm c6 cdu tao don bao va sinh sdn theo 18i

nay chdi. Nam men ¢é sitc séng cao, sinh $6i nay nd nhanh chéng, c6 thé
phat trién trong diéu kién nuéi cdy ban vé trung.

NAam men duge con ngudi nghién ciu va ing dung khéng nhing théng
qua kha n#ng lén men rugu (ché bia va ruou cde logi, lam né bét mi..)
ma cdn do mot déng gép to 1dn khac: sinh khéi ndm men 14 ngudn bd
sung riat dédng ké vé ngubn protein, vitamin cho chan nudi. Chinh vi duge
sit dung phd bién trong linh vyc ché tao lam thdc &n cho gia sGc nén
nidm men cdbn duge goi 14 men gia sic.

Vé mat dinh dudng, sinh khéi nAm men rat giau protein va vitamin,
dac biét 1a cac vitamin nhém B. Ty ting ching giéng, tity thugc vao moi
truong nudi cdy, ham luong protein cia ndm men dao dong trong khodng
tit 40 - 60% khéi lugng chat khé cla t€ bao. Vé_tinh chat protein: protein
cla ndm men gan giéng véi protein cé ngudn gdc dgng vat, chita khodng
20 loai amino acid, trong d6 cé6 diy dd cdc amino acid khéng thay thé.
Thanh phin cdc amino acid cia nidm men can d8i han so v6i lna mi, kém
chit it so véi siia, bdt cd va cdc san phdm dong vat néi chung.
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a) Cac gidng nam men si dyng trong san xuat protein:

Cho dén nay ngudi ta st dung khd nhiéu ching loai ndm men dé
sdn xudt thu nhidn protein nhu Endomyces fibuligera, Torulopsis utilis,
Candida tropicalis, Saccharomyces cerevisiae, Hansenula capsulata, Monilia
candida, Mycotorula japonica ...

Trong s6 nay, cdc ching thufc ba giéng Candida, Torulopsis, Sac-
charomyces duge st dung phé bién hon c3, vi ching ¢6 kha nang chuyén
héa céc chat rdt cao, da dang va quy trinh c¢éng nghé san xudt tuong d6i
don gian. Trong dé Saccharomyces it duge sit dung trong san xult protein
hon vi quy trinh sdn xudt doi héi phitc tap hon hai giéng kia.

b) San xuat protein ndm men ti cdc ngudn nguyén ligéu khac nhau:
* Sit dung cdc nguén carbohydrate théng thuimg:

Céc ching ndm men duge si dung theo huéng nay thuong phdi cé
nhing dic diém sau:

-~ C6 kha nang déng hoéa nhiéu nguén carbohydrate khac nhau, nhat
la céc loai pentose (silose, arabinose ...) va che acid hitu cg,

- €6 kha ning phit trién nhanh

- Cé sie dé khdng cao vdi COa.

- C6 thé phat trién t6t trén méi trudng cé néng 4o chat khit cao.
* S& dung ngudn ri duong (ri duomg mia va ri dudng ci céi) ;

Hién nay dé san xudt protein tit n&m men, chi véu (khodng 90%)
ngudi ta sit dung ri dudng mia va ri dudng i cai,

Thanh phan chinh cia nguén nguyén liéu nay la dudng saccharose
{(khodng 35 - 40%). Ri dudng mia rét gidu cac chat sinh trudng. Trong
100 g ri duong mia c¢6 70 - 300y biotin, 5,4mg acid pantothenic, 600 mg
inositol. Con nhu ciu vé cde chét sinh trudng cda n&m men khi phat trién
trén ri dutng 1a : biotin 29y %, acid pantothenic 5y %, inozit 12 mg%.

Vi vay, khi dung ri dudng mia !am nguén carbon trong nudi cdy ndm
men § giai doan nhan gidng cin phai hoda loang dich ri dudng d€ c¢6 ham
lugng dudng tir 4 - 6% va cdc chat dinh dudng cing ¢6 nong dé vita phai
nhuy nhu cdu néi trén cia ndm men. Péng thoi phdi b8 sung cdc muébi
khodng can thiét va hén hop cde amino acid dudi dang protein thuy phan
nhit dich ty phan ndm men, dich thdi trong san xust nude chim, bs pH
cua méi trudng = 3,5 - 4.5.

Nam men duogc nubi cdy trong didu kién hidu khi (cé théng khi lien
tue), 0 25 - 35°C.
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Dich ndm men thu dugc dem li tam thu sinh khéi & dang bét nho,
dem ép loai bét nudc, sy khé dén d6 4m 7%. Ché phdm nay duge dem
nghién thanh bét hay ép thanh vién.

* St dung dich hiém sulfite (nudc thdi cda cdc nha mdy gidy): Thanh
phin ciia dich kiém sulfite kh4 phong phd, bao gém pentose, lignin, acid
hitu c¢ bay hoi, lignin sulfonate ... Trong d6é chi yéu la cdc dudng pentose
- mdt loai dutng rét phit hgp véi trao d8i chét cia ndm men, S dung
dich kiém sulfite lJam ngudn carbon s& giam mdc cung c¢dp Oy cho dich
1én men t6i 60%, vi ban thén dich kiém sulfite cé dic tinh hé4p thu O,

* S dung cae nguén cellulose tit thue vat: G6 vun, rom ra, ba mia...
duge tan dung d€ lam nguyén lidu vdi vai trd 14 nguén carbohydrate trong
sdn xudt protein ti ndm men. Nhimg loai nguyén lidu nay muén duge
ndm men si dung phdi qua khau dudng héa. Cé thé thiy phan bing
enzyme cia mam théc hay cta vi sinh vat, hay bing acid HoS80, (xem so

dé 3.
Nguyén héu thiyc vat (bd mia, rom ra, gb vyn ..))
Furturol va cdc v HSO, 0.5 - 6%
a 4 «— Thi
| oa bay ndl Thuy phan Hoi nhigt 175 - 180°C
Lignin
!
Trung hda «——— Sifa vbi, KCI, (NH,),SO,
{
Loc va lam sach
\:
Lam ngudi (30-32°C)
NP [ Ngudn N
| Mu6i khoang
Men gidng -———— | Lén men | «—— { Cdc chét didu chinnh pH
5 Dau phd bot
d U Théng khi

Tach va thu hdi sinh khdi

S0 0O 3: S d6 edng ngheé san xudt ndm men i cac nguyén ligu
thue vat (dupe thuy phdan bing HySOy
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Néu khéng dung bién phap thdy phan nguyén liéu ndi trén, ngudi ta
dp dung bién phép nudi hén hop ndm men va ndm mée. Pi cé nhing két
qud rdt t8t trong viée nudi cdy hén hgp gidta mgt s6 ching ndm mée
Trichoderma hodc Endomycopsis fibuliger (loai cé phong phii nguén
enzyme amylase va cellulase} véi ndm men Candida utilis. O day sé cé
sy “phdn céng” rdt khéo léo cia vi sinh vat: ndm mde Endomycopsis
fibuliger sé phéan gidi cellulose thanh dudng. Nam men Candida utilis sé
chuyén dudng thanh protein. Nuéi hén hgp nhu trén vdn con nhiéu vdn
dé cdn gidi quyé&t. Vi du nhu cdc cd thé phai dugce nudi vdi mét ti 18 nhu
thé nao dé bdo ddm sin phdm tao thanh (nhu glucose} dude tao ra va
tiéu thy thich hgp (vi chinh bdn than glucose tén tai s& de ché sy tong
hgp enzyme cellulase — enzyme phén gidi cellulose).

* Sd dung nguén dau mé va khi dét : Vaichuce nam gan day thé gigi
chi y nhiéu dén viée sd dung cdc sdn ph&m ddu mé dé nusi ¢dy ndm men
thu protein. Cdc nha khoa hoc da nhan ra mét didu thd vi la hdu nhuy
trén méi thanh phdn cia ddu mé déu ¢6 thé tim thdy nhing vi sinh vt
¢6 kha ndng chuyén héa hydrocarbon thanh cdc vat liéu x4y dyng té bao,
cdu tao cdc phan ti protein.

Viéc ding vi sinh vat nuéi cdy trén ddu mé va khi thién nhién d;
va dang la vdn dé rat hdp ddn cdc nha khoa hoc (hda sinh hoc, vi sinh
vdt hoc), cde c6ng nghé gia. Vao nam 1968, ¢ Lién X6 (ciZ) da x4y dung
duge nha mdy sdn xuat protein cda nd'm men tuo paraffin ddu tién trén
thé gidi vi cong sudt 12.000 tdn/nim. Sau d6, A 6 hang loat cdc nha
may ddng nguyén liéu la hydrocarbon d& sdn xuAt protein vdi cong sudt
rdt 16n: § Nhdt c6 nha mdy sdn xust ndm men ti ddu mé vai cdng sudt
120.000 - 150.000 tdn men khd/nam, § Y ¢6 hai nha m4dy sin xuit ndm
men vdi céng sudt 100.000 tan/ndm...

Dé sdn xudt protein t& ddu mé va khi d6t, ngusi ta thudng sit dung
cd¢ ching ndm men sau;

— Da s cdc loai thude gidng Candida nhu Candida tropicalis, Candida
lipolitica, Candida pelliculosa.

— Rhodotorula sp.

— Torulopsis famata

Cac chung ndm men dudgc st dung sin xuft protein tif ngudn hydrocarbon
phéi ¢6 nhimg dic diém sau: '

— St dung hydrocarbon lam nguén carbon duy nhat dé trao déi chat
téng hop va trao déi ning lugng.

— Phai bén vimg véi dé doc cha hydrocarbon & néng d4 cao.
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- Phai c¢6 kh& nang dé€ hydrocarbon duge hép thu vae t& bao. Kha
ning nay dang duge nghién cdu, hién chua duge sdng té 14m.

Quy trinh céng nghé sdn xuft ndm men tif cdc ngudn carbon khac
nhau nhu nguén carbohydrate théng thudng va hydrocarbon vé nguyén li
déu gidng nhau, trong dé c¢6 mét s8 giai doan 12 khéc nhau (x2 I nguyén
liéu, tach b6 méi truong thica sau khi lén men ..).

0 day gidi thiéu mot s§ quy trinh san xudt protein ti ndim men trén
cac ngudn nguyén lidu khéc nhau: tir cAc nguyén lidu thuc vat (gé vun,
rom ra, ba mia) (So dé 3), tit nguén nguyén lidu ddu mé thé (So d6 44)
va ti paraffin (Sv d6 4B).

Dau tho — Lén men Paraffin —  Lé&n men
4 ¢
D&u da hét  « Tach ndm men Tach nd&m men
paraffin ¢6 thé l \
sir dung dugc RUa béng nudc Rira bang nudc
4 3
Lam khd Lam khd
v \:
xUf li bAng dung méi Béng géi

{
Thu héi dung méi
N&m men thanh phim

Ria fai bang nudc

So dé B
Lam khé

)
béng gdi

\

N&m men thanh phdm

Sao dé A
SO B0 4 So d6 cong nghé sdn xudt ndm men tic diu mé théd
(So dé A) va ti paraffin (So dé B)
2. Thu nhén protein tit vi khudn lam (Cyanobacteria) va
vi tdao (Microalgae)

Vi tdo (Microalgae) khong phai 1a mét nhém phan loai trong tdo. Tat
cd moi loai tdo c6 kich thudc nhd bé va c¢é th& thich hop duge vai viée
st dung cdc phuong phdp nudi cdy ddi v6i vi sinh vat, dédu goi la vi tdo.
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Vi khuén lam (Cyanobacteria) trude day dugc goi la tdo lam, hay tdo
lam - lyc.

Trong phan tim hiéu nguén protein nay, ching ta x€p hai déi tugng
vi khuén lam va vi tdo v6i nhau vi giira ching ¢6 nhidu djc diém sinh li
khi nuéi cAy gidng nhau. Do d6 quy trinh sdn xudt thu sinh khéi cda
ching vé cd ban la gidng nhau.

a) Gia tr| dinh dudng va (ng dyng cda ngudn sinh khdi vi tao va
vi khudn lam:

Sinh khéi ciia c4 hai nhém vi khudn lam va vi tdo déu ¢6 chia mot
lugng dang k& céc chdt c6 hoat tinh sinh hoc. Trong d6 ham lugng protein
chiém kh4 cao. O vi tdo, ham lugng protein chi€m dén 40-60% khéi lugng
khé (6 Chlorella), hay 50 - 55% khai lugng khé (8 Scenedesmus). & vi khuén
lam, dic biét & chi Spirulina ham luong protein lén d&n 60-70% khéi lugng
khé. Ham lugng cac amino acid cia nhiing protein § vi tdo va vi khuin lam
khd can ddi, gan v6i quy dinh ciia protein tiéu chufn (xem bing 7, 8).

BANG 7. Thanh phdn va ham lugng amino acid
ctéa Spirulina platensis (g/100g protein)
(Theo Pdng Binh Kim va nhimg ngudi cong st}

Amino acld (%) | S8 liéu Puc fﬁﬂiiﬂ v?.; 'l:i: Tring T'é‘:::g"é"
Isoleucine - 6,8 5,7 5,54 5,8 4,00
Leucine 9,8 8,7 6,95 9,0 7,00
Lysine 55 51 5,03 6,7 5,50
Methionine 2.5 2.6 3,33 3,0 3,60
Phenylalanine 53 5,0 4,61 53 6,00
Threonine 6,2 5,4 5,33 5,3 4,00
Tryptophane 0,3 1,5 1,66 1.8 1,00
Valine 5,0 7.5 6,72 7,2 5,00
Alanine 9,5 7,9 7,99 - -
Arginine 7.3 7.6 6,72 6.4 -
Acid aspartic 11,8 2,1 9,68 10,7 -
Cysteine 0,9 0,9 1,86 2.1 -
Acid glutamice 10,3 12,7 16,59 12,3 -
Glycine 5,7 4,8 4,74 3,8 -
Histidine 2,2 1,5 1,47 3,6 -
Proline 4,2 4,1 1,67 4,3 -
Serine 51 53 4,91 7,7 -
Tyrosine 5,3 4,6 4,80 4.3 -
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BANG 8 Thanh phan va ham lugng amino acid ctia vi téo
Scenedesmus acutus (g/l100g protein)
(Theo Ddang Binh Kim)

Aming acid (%) Tiéu chudn FAQ Protein tring Sc. acutus
Valine 5,0 6,6 4.7
Leucine 7,0 8,6 7,0
Isoleucine 4.0 5.4 3.1
Phenylalanine 6,0 9,3 6,0
Tyrosine 6,0 9,3 6,0
Lysine 5,5 7,0 48
Methionine 3,5 b,7 3,2
Cysteine 3,5 5,7 3,2
Tryptophan 1,0 1,7 1,7
Threonine 4.0 4.7 4,9

Pang luu ¥ la lugng amine acid khéng thay thé trong protein rat
cao, c6 khi l1&n tdi 42%. Gid tri dinh dudng cha sinh khéi vi tdo, vi khusn
lam con thé hién & chat lugng va 8 lugng cdc vitamin chda trong dé.
Chlorella chita nhiéu vitamin A, vitamin nhém B, vitamin K, acid pan-
tothenic; tdo ¢ dang tuoi con chita vitamin C. Vi khuéin lam Spirulina
cha vitamin Bi12 nhiéu hon hin so véi tdo Chlorelle va ciing gidu céc
loai vitamin khdc khéng kém (xem bang 9, 10, 11). Ngoai ra, vi khudn
lam va vi tdo cdn 12 nguén séc t8 ty nhién, cé thé thay thé cho chdt mau
téng hgp dang duge con ngudi khai théc sit dung trong cing nghiép thuc
phdm, mi phdm d€ lam mau thyc phdm, mi phdm béi m#t, méi khong
tham nude, khong bi nuéc rita tréi (phycocyanin, phycoerythrin, sic t&
lam ...} (Xem badng 9, 12). Pac biét sic t6 vang - xanthophyl, ngoai vai
trd 14 phdm nhudm con 1a sdc t6 dac biét quan trong d6i v6i nganh chan
nudi gia cAm (vi né cé trong thic an cla ga dé sé lam cho lang dd tring
ga c6 mau vang tham; da, thit cia ga cling c¢6 mau vang thom ngon hon).
Piéu nay ngudi tidu dilng rat ua chudng.
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BANG 9: Ham lugng vitamin ciia Scenedesmus so vdi iritng.
(Theo Dgng Dinh Kim va nhing nguoi cong su).

Vitamin {mo/kg khdi fugng kha) Scenedesmus Tring
Thiamine (vit. B;) 3,19 0,77
Riboflavine (vit. By) 1.34 2,35
Niacinamide 13,10 0,63
Acid folic 0,15 0,04
Cyanocobalamine (vit. B;3) 0,07 0,02
Tacopherol (vit. E} 26,30 7,90
Biotin 0,04 0,79
Acid ascorbic (vit. C) 38,00 -
g- Carotene 45,58 -
Carotenoid téng sd 394,65 -
Acid pantothenic 2,20 12,20

BANG 10: Ham lugng vitamin cia Spirulina
(Theo Bgng BPinh Kim va nhiing nguoi c¢éng su).

Vitamin Ham lugng (mg/kg khdi Iugng khé)
f - Carotene (tién vit, A) 1700,0
Cyanocobalamine (vit. Bys) 1,6
D - Ca - pantothenate 11,6
Acid folic 0,6
Inositol 350,0
Niacin (vit. By} 118,0
Pyridoxine (vit. Bg) 3,0
Thiamine (vi{. By) 55,0
Tacopherol (vit. E) 190,0

BANG 11: Thanh phén héa hoc ctia Chlorella
(Theo Pdng Pinh Kim va nhitng ngudi cbéng su).

Thanh phan Ham lugng (%)
) (2)

Protein téng so 40 - 60% khéi lugng khé
Carbohydrate 25 - 35% )
Lipid 10 - 15%

Sterol 0,1-02% ;
Stearine 0,1-05% :
Xanthophyll 3,6 - 6,6% "
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(1} 2)
Chlorophyll a 2,2% khdi lugng khd
Chlorophyll b 0,58% "
Nucleic acid 6,0 % "
Tro 10 - 34%
Vitamin By 18,0 mg/g
Vitamin C 0,3 - 0,6 mg/g
Vitamin K 6,0 mg/g
Vitamin Bg 2,3 mg/100g "
Vitamin Bo 3,5 mg/100g
Vitamin B;g 7 - 9 mg/100g
Choline 302 mg/100g
Acid nicotinic

145 mg/100g

BANG 12: Ham luong cdac sdc t6 trong vi khudn lam Spirulina

(Lg/mg protein)
(Theo Bgng Dinh Kim vd nhing nguoi céng su)

§. platensis
Séc 18 sé: xudtd | > palz':)esnsls rnaiima
Viét Nam

Oscillaxanthine ' 0,224 0,175 0,157
Myxoxanthophyil 1,026 1,342 1,538
Zeaxanthine 1,278 1,980 1,521
Cis-zeaxanthine + Hydroxyechinenone 0,195 0,246 0,211
Chlorophyll a + phyophytine 20,145 26,201 24,760
[} - carotene 1,385 1,665 1,927
Epoxy - B - carotene 0,084 0,093 0,162
B - cryptoxanthine 0,030 - -
Echinenone 0,038 0,034 0,055
Phycobiliprotein 240,000 240,000 | 250,000

Bac biet trong sinh khéi vi khudn lam cdn chita khdang sinh (chéng
vi khudn, ndm mébc) do vay baoc quan tdo dugc 14u, khéng bi nhidm vi
sinh vat khac.

Do ¢6 thanh phan dinh dudng rit giau protein, vitamin .. nén vi
tao, vi khudn lam dudc coi 1a ngudn thic an cho ngudi, gia sic, gia cdm,
tém cé va cd doéng vat nhuyén thé... gép phan khic phuc nan thidu hut
protein hién nay mét cach ddng ké.
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b) Pac diém cha mot s chiing vl khudn lam va vi tio dugc su dyng dé
nugi tréng thu sinh khéi;

D¢ sit dung vi tdo, vi khudn lam t6t hon, con nguwi da di sau tim
hiéu dac diém sinh li, sinh héa eda ching. Dac biét 1a khi st dung chiing
vao sdn xudt & quy mé ldn, cdn c6 sy tuyén chon cdc ching gifng cé
nhing dic diém thich hgp cho viéc nuéi trong cing nhu cho ning suat
tao sinh khéi cao.

Nhitng ching vi téo, vi khudn lam duge sif dung d&€ nusi trong phai
c¢6 nhiing dic diém sau vé mat sinh hoc:

- Téc do sinh trudng nhanh.

- Néng sudt quang hgp cao.

- C6 slc chdng chiu t6t véi sy dao déng cia didu kién ngoai canh
nhy nhigt 43, d6 chiéu sdng, ndéng 46 musi cao, mbt s bénh tat...

— Sinh khéi ¢ thanh phén héa hoc thich hop, khéng chita ddc ta,
dé tidu héa...

Vé mat céng nghé:

- T& bao ludn & trang thdi huyén phii, khéng dinh két vao thanh bé
nudi hotic ldng xubng day.

- Dé tach bing cdc cdch: vét, loc, 1i tam.

Trong huéng nuéi tréng thu sinh khéi hién nay, con ngudi st dung
phd bi&n mét s chi sau:

- Vi tdo: Chlorella, Scenedesmus, Dunaliella.

- Vi khudn lam: Spirulina.

* Chlorella 13 mét trong nhilng nhém vi tdo duge phan lap thanh
dong sdm nhat (¢ rnhitng nam 1890) do Beijerinski. Nhung nghién ciu

nuéi trong dai tra Chlorella méi chi duge bt ddu tir nam 1950 & Hoa Ki,
chau Au va gan day & chau A. '

Chiorella 1a tdo don bao, kich thude rit nhd (khodng 0,0001 mm).
T4t ca cdc loai cha Chlorella d8u 1a cde co thé tu dudng, tic ¢6 kha nang
thyc hién qué trinh quang hgp nh& vao nang lugng cua dnh sdng Mt
Troi. Tuy vay, cling c6 mét s6 loai c6 thé sinh truéng trong béng t&i va
st dung céc ngudn carbon Ritu c¢ nhu glucose, acetate ...

Mét so1oai cta Chlorella: Chi. elipsoidea, Chl. vulgaris, Chl, pyrenoidosa.

* Scenedesmus: Scenedesmus 14 chi gdm mot s6 loai rat it khae nhau
vé cdc dac tinh sinh 1i va su khéc nhau dé khong dic trung cho loai.
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Scenedesmus ¢6 mot s§ dic diém sinh 1, sinh héa sau:

~ Scenedesmus 1a nhing sinh vat ty dutng nhung cing c6 khd nang
phat trién trong tdi, gidi phéng CO2 va HaQ nhy si dung cdc hgp chat
hitu co (duong don, acetate ..).

— Scenedesmus ¢6 khd nang sinh protease va amylase ngoai bao.

~ Do ¢6 hoat tinh hydrogenase, cac loai Scenedesmus khi duoc chidu
sang sé gidi phéng Hz ¢ 4p sudt O2 va H20 cuc bo thdp va se khir COo
bing H2 hodc HsS.

- Scenedesmus ¢6 tinh chéng chiu thap véi néng dé NaCl.

- Cang giéng nhu Chilorella, cac ching cia Scenedesmus duge nubi
trong vdi dién tich kha réng va cho nang suit tac sinh khéi kha cao
(khodng 54g khdi luong kho | mPngay hay >90 tdn/ha ndm). Sinh khéi cOa
Scenedesmus ¢6 ham Iugng protein cao, khoang 50 - 55% khdi lugng kho
va duge coi 14 nguén pretein don bao déng cha y d€ st dyng lam thie an
cho gia sic, gia cAm.

- Scenedesmus thuding sit dung 1a cic loai Sc.acuminatus, Se. acutiformis,
Se. eostulatus.

* Spirulina: Spirulina la mot chi gdm mot s6 loai duge st dung kh4
phd bién dé nudi tréng thu sinh khéi nhyu Spirulina platensis, Spirulina
moxima.

Truée ddy ngudi ta tap trung nhiéu vao viéc nghién ciu, san xudt va
st dung Chlorella, nhung din dan do nhitng uu viét néi bat, Spiruline da
vuon lén hang dau trong s8 cdc loai vi khudn lam va vi tdo duge nubi
tréng. Ngudi ta quan tam dén Spiruling vi chung ¢6 nhimg dédc diém dang
luu ¥ sauw:

- Spirulina c6 ¢g thé dang sgi da bao, c6 dang xo#n 1 xo, song tu
nhién & méi trudng nudc giau NaHCOQs.

- Spirulina ¢6 vong d%i ngin, don gidn: 1 ngay (trong didu kidn t5i
wu cia phong thi nghigm), 3 - 6 ngay (trong didu kién bdn ty nhién, tiy
thudc vao thoi tiét). Vi viy cé thé thu hoach tdo quanh nam.

- Spirulina sinh song trong méi trudng nude, cho phép ta dé& dang
tao diéu kién nuéi t6i uu d€ thu sinh khéi d4dm dic.

- Hiéu sudt st dung ning lugng Mat Trai cao (3 - 4,5%), trong khi
d6 dau tuong, lia chi dat hiéu sudt sit dung 0,25%; hiéu suit sd dung khi
CO2 d€ lam ngudén carbon chi 30%, trong khi dé dau tuong va lia rdt cao
{80 - 85%).

- Nang sudt (¢inh trén don vi dién tich nuéi tréng) rét cao.
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BANG 13: So sdnh ndng sudt mét 6 déi tugng nuéi trong

Bél- tugng Sé.n lugng (kg/ha.ndm)
Sinh khéi Protein
Bép 3.600 400
Déu tuong 6.250 2500
Spiruling . 25.000 15.000
(¢ diéu kién nudi cdy toi wuw) " 45.000 24,000

- Spirulina c6 xu huéng ndi lén mit nude va tu tdp sinh khéi lai,
déng thdi do kich thude cia ching 16n, dai 0,25 - 0,5 mm, nén dé dang
thu hoach bing cdch vét, loc.

¢€) Quy trinh céng nghé san xuat protein tir sinh khdi vl khusn lam va
vi taa:

* Cac phuong phdap nuéi tréng:

Tuy theo tdp qudn cla timg dia phuong, ciing nhu hoan canh kinh
t&, dia 1f ma phuong phép nudi tréng céc loai vi tdo, vi khudn lam c6 sy
khéc nhau. Nhung vé quy mé thuvng ¢6 hai leai:

- Nudi d quy md thd cong don gidn: Nudi & cée ao ty nhién hay 4§
cdc b€ (xdy bdng xi mdng) hay thimg g5, nhua. Trong trudng hop nay
théng thudng nguti ta khéng thuc hién suc khi COs, khong khudy dao.

- Nudi ¢ quy mé ban cong nghi¢p: Cé thé ldy mé hinh nuéi tréng
Chiorella d4u tién & Hoa Ki lam vi du. Tai day ngudi ta nudi tdo trong
cdc ong chat déo trong sudt, hinh chit U, dai hon 20m, ¢ = 1,2m. Cho
moéi trudng vao trong dng véi dd cao (kki 6ng ndm ngang) ~ 0,625m. Khi
COz2 duge bom vao méi trudng, déng thii khai méi trugmg ludn duge van
chuyén tudn hoan trong 6ng nhd mét may bom khic. Nhiét d§ cha mdi
trutng = 25 - 26°C (nhé ndng luong ctia dnh sing Mat Trai).

- Nudi ¢ quy mé cong nghiép: P& nudi tréng vi tdo, vi khufin lam §
quy md 16n, ngudi ta s dung hai hé thong tréng co ban 1a hé théng kin
va hé théng ma.

Trong nuéi tréng du ap dung hé kin hay mé, viéc khusy ddo, suc khi
dé tao didu kién cho t&€ bao tiép xidc vdi 4nh sang va khi CO, 12 yéu céu
tol can thist d€ cdc ching giéng thuc hién qud trinh quang hop. Do vay,
cdc hé thong nudi tréng duge thiét k& gén lidn v6i heé théng khudy dao
vat suc khi.

+ Hé kin: O hé nudi tréng nay, vi tdo, vi khudn lam dugec nudi

trong cdc bé lén men cht y&u ding 4nh séng nhan tao (dnk sdng dén)
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¢6 cudng do cao va hé thdng suc khi COg v6i cuong d9 tiy theo yéu céu
cua timg quy trinh céng nghé.

Uu viét cta phuong phap nuéi tréng nay 13 khéong phu thuéc vao khi
hau. thai ti€t, diu kién nudi cay duge kiém tra, khéng ché moét cach chi
déng, do vay cho nang suat tao sinh khéi cao. Nhung véi phuong thue
sdn xudt nay, gia thanh kha caoc nén it duge 4p dung réng rai.

+ Hé mo: Hé nay c6 dac diém chu yéu la qua trinh quang hop
cua vi tao, vi khudn lam dugc gén lién véi vide si dung Anh sang tu nhién
(anh sdng Mqt Troi). Théng thudng & cdc bé nudi loai nay, ngudi ta tao
chiéu cao ciia cdt méi trugng la 15 - 18cm. Tuy c6t méi trugng cé chiéu
cao khong ddng ké so véi truong hgp nudi & hé kin, nhung l6p t& bao &
phan day cia bé nudi thuc t& sé khong duge tidp xuc véi anh sang Mat
Troi dé tién hanh quang hgp néu khéng cé bién phap khudy ddo thich
hgp. Bén canh dé viéc khudy ddo cdn c6 muc dich ngian khéng cho cac
t& bao bi ldng xubng ddy bé va bao ddm su phan bs déu chat dinh dudng
cho toan bd té bao trong hé théng nuéi.

*Moi tring nudt tréng va cung cdp COz :

Khi tién hanh nudi tréng dai tra ngoai troi vi tdo va vi khudn jam,
mét trong nhiing vén 4é tré ngai lén la viée chudn bi méi trudng nubi
cdy. Khi nubi trong cac d6i tugng nay ¢ phong thi nghiém. méi truong
dugc chuéin bi tit nhitng héa chdt tinh khigt. Khi dua ra san xuat ldn.
néu van 4p dung phuong phdp trén dé chudn bi méi trung thi sé rdt o
mi va ton kém.

Trong thuc t&€ ngudi ta 4p dung tuong tu nhu da lam véi cdc quy
trinh nudi ciy cde vi sinh vat khac ¢ quy mé céng nghiép tie la dua trén
mbéi trudng chudn, ngudi ta sé tim cich thay thé bing cdc nguyén lidu
thd, ré tién. dé ki€m ma van bao dam ducc t& bao 6 t§c do phat trién
cao, sinh khéi thu duge ¢é chat lugng tot.

Véi nguyén tac néi trén, ngudi ta da dé ra ba gidi phap don gian
héa mdi trudng chudn (méi trudng ding o quy mé phong thi nghiém) dua
trén viéc st dung cAc nguyén liéu sau dé tao méi trudng nudi dai tra vi
tdo va vi khudn lam:

- Nudc may cé pha thém chat khoang ¢ dang phén bén khé.

- Nudc bién cé bé sung mudi khodng.

— Nuée thai ti cde khu nubi gia sic hoac tir nha may xuv i nude thé.

Trong qua trinh nudi trong, viéc cung cip COy v6i vai trd 1a ngudn
carbon trong quang hop la mot trong nhimg céng doan quan trong va kha
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phuc tap. doi hei ¢6 su tinh toan rat cu thé & timg loai hé théng nuéi va
dol tuong nuéi.

Nguti ta cung cdp COy bang nhiéu phuong thae khac nhauw

~ Suc khi CO; ldy truc tiép tif cac qud trinh lén men khac nhu lén
men rugu ethanol. lén men bia. Bing cach nay sé gidm dén mdc thap
nhat viée cung cdp NaHCOj.

- Suc khéng khi ¢6 chia COs (1 - 3¢%) kat hop véi suc CO, 100%
ngat quang ...

bé dam bao nguon CQ, dii cung cap cho qui trinh nuéi-tréng vi tdo
va vi khuan lam. khi xay dung cdc co sé nubdi trong, ngudi ta cdn nghi
dén viéc chon nguén CO, sao cho tiédn loi d6i vdi qué trinh san xuat. Sé
rat ¢6 gid tri kinh té néu cdc co sd nudi trong duge xay dung gan nhimg
noi ¢6 nguon COy nhu nha may rugu, bia. nei c6 ngudén nude khodng néng
giau HCO3™ va COy ty do.

*Thu héi sdan phdm:

Viéc thu heach sinh khéi vi tas va vi khudn lam trong nudi tréng
dai tra ia cong doan rit quan trong anh huong dén gi4 thanh sin phdm.
Ngudi ta 4p dung nhiéu phuong phép thu sinh khéi khéc nhau nhi li tam,
v6t, ling két héa hoc, ldng két bing dién trudng, tu ldng két ... Cac loai
vi tao nhu Chiorella, Scenedesmus ... ¢6 kich thude t& bao nhd thi chii
yéu dung phuong phap li tam thu sinh khéi. Tuy vdy phuong phédp nay
do1 hoi chi phi bao dudng thiét bi kha cao va tén nhiéu ning lugng. Hién
nay ngudl ta dang tim kiém gidi phap it ton kém hon, nhu ap dung
phuong phap t két lang. phuong phdp ldng két héa hoc nhung cing chua
¢6 duge két qua kha quan.

V61 Spirulina ngusi ta sit dung phuong phap loe. Thu hoach sinh
khé1 vi khuan lam nay bing mang loc nghiéng k&t hop véi hat chan
khéng. Pay la phuong phap loc hién dai va cho hiéu qua thu héi san
pham cao. '

Sau khi tach khdi moi truong, sinh khéi duge cé dic so bo, va duge
dem say khé bang nhiéu phuong phap khac nhau nhu say déng khé, say
chan khong, say hinh tréng ...

Cudi cung ta ¢é thanh phdm.

DPé sang t6 hon cdc van dé neu trén, xin gioi thidéu mét quy trinh
cong nghé sdan xuidt dai tra vi tdo (So dé 5).
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CHUONG Vil

sU DUNG VI SINH VAT PHONG CHONG CON TRUNG
VA CAC BENH CO HAI CHO CAY TRONG

I. VAI TRO CUA BIEN PHAP DPAU TRANH SINH HQOC BANG
VI SINH VAT PHONG CHONG SAU BENH HAI CAY TRONG

Théng ké ctia T chice Luong - Néong Thé gisi cho thdy: cac loai cay
trong trén déng ruong hién nay phdi chéng d& vdi 100.000 loai sédu hai
khdc nhau, 10.000 loai nam, 200 loai vi khudn, 600 loai tuyén tring va
600 loai virus gay bénh, Qua 1 mot lue luong hiung hau tén cong cay
trong, gay ton that dang ké cho mua mang. Hang nam khodang 20% (tie
1/5) san lugng luong thuc thuc phdm trén thé gidi bi mat tring.

Dé khic phyc tinh trang trén, con ngudi da tich eye tim ki&m cac bién
phép phong chéng cAc téc nhan gay hai. Tir d6 ra doi nén céng nghiép héa
hoc thude trir sau, diét cdc mAm bénh cho cay trong. Cho dén nay, khéng
ai ¢6 thé phl nhan vai tra tich cye cha thude héa hoc trif sau bénh hai cay
trong. C6 thé& néi khéng mét bién phdp bdo vé mia mang nao hon bién
phép héa hoc vé mat hidu qui va quy mé. Nhung bign phdp héa hoc ciing
¢6 nhimg mat han ché& ciia né. Ngudi ta da bist qué nhiéu truémg hop 6
nhiém méi trudng khi dung chat diét ¢d hodic thude trir sdu héa hoc, lam _
cho ngudi bi ngd doc, sic vat bi chét va ca khu hé sinh vat di kem quanh
cly trong cing bi anh huéng. Can bang sinh théi bi ph4 hdy nghism trong.
Bang ngai hon, mét s§ thude trir sau cham bi phén hiy va c6 thé giir t4c
dung cGa minh rét lau trong dat (vi du DDT gilt duge 25 nam). Nhu vay
cac hgp chat nay duge tich luy lai trong dat va néng dé cha chung ting
dén theo thdi gian. Pic biét nghiém trong hon 1a sy tuy tién vé lidu lugng
va thdi gian phun thuée héa hoc chéng sau bénh da tac nén du lugng thude
khéng cho phép trén céc loai rau mau va lueng thue, gAy nén nhitng vu ngo
doc thuc phAm rit tai hai cho sie khée con ngudi. Trude thue trang nay,
con ngudi khong chiu bé tay. Nhing cuée tim kiém, thea nghiém cdc bién
phdp mdi dé phong chéng sau bénh da dugce ti€n hanh va cudi cung da thu
duge nhimg k&t qua rat kha quan. Ciing tir d6 céc ché pham thudc trir sau
bénh cho cdy tréng c6 ngudn géc sinh hoc duge ra doi. Thoat tién, nguni
ta chi chd ¥ téi nhimg loai ¢6n trung 6 loi trong dau tranh sinh hoe nhuy
bo rua, bo xit, ong ki sinh ... Sau mét thoi gian, ngudi ta lai phdt hién duge
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vai tro tich cyc cua vi sinh vt trong viéc diéu chinh cén biing sinh hoc cia
sinh quéin. Bién phap d4u tranh sinh hoc dugc hoan thién thém dan khi
ngudi ta st dung vi sinh vat d€ phong trir sdu bénh cho cdy tréng. O nhiduy
nude, ché phdm vi sinh vat duge san xuat & quy mé lén va duge sit dung
rong rai trong cong tac phong trir su bénh cho hang triéu hecta cay tréng
va cdy rimg. C6 th€ néi bién phdp ddu tranh sinh hoc bang vi sinh vat da
thye sy trd thanh mét ndi dung quan trong clia hé théng phong trir sau
bénh téng hop.

Ché& phim thudc trif sau bénh cé ngudn gdc vi sinh vat cé nhidu diém
uu viét nhu sau:

- Khéng gay déc hai che ngudi, dong vat va cdy tréng; cé6 kha nang
tiéu diét mét cdch chon loc céc loai sadu bénh. Ngudi ta néi ching ¢6 tinh
dac hiéu cao trong viée tiéu diét cdc loai ¢én trung. Treng khi d6, thude
trit sdu héa hoc gay doc ddi véi con ngudi, gia sie néu tiép xuc lau dai,
mot s§ con 14 tAc nhén gdy ung thu. Do khéng déc hai d8i v6i con ngudi,
lai khéng dnh hudng xdu d6i vdi sy phédt trién cia khu hé vi sinh vat
quanh hé ré cda cay tréng, nén ch& phidm thudc trir sdu bénh ¢6 nguén
gée vi sinh vat khéng phd v&@ cin bing sinh thai, khéng gy 6 nhiém
méi trudng song.

- Viéc st dung céc ch& pham vi sinh vat didt sdu bénh cho dén nay
chua phat hién thiy hién tugng “lon thude” & céc loai con tring. Pé la didu
rit dang duge quan tdm, vi § cAc thudc héa hoc trir sau bénh, do da ducc
sit dung lau dai trude nay va vide st dung cdn qua thy tién nén hién nay
tinh lom thudc xuat hién ngay mét nhidu & cac loai sdu bénh, bét budc ngudi
ta phai ndng din nong dé st dung 1én ma hidu qua lai cif giam din. -

- Con ngudi di va dang nghién ciiu mé rong tac dung cGa ché& phim
thude trif sdu c¢é6 ngudn gdc vi sinh vat bang nhiéu bién phdp. Mét trong
nhimg bién phdp dé 14 thue hién chuyén cdc gen chi phdi viéc tao tinh
ddc dbi vdi cén triung gdy hai sang cho nhiéu loai cay tréng, tao nén
nhimg cdy tréng ty né c¢é6 kha ning khdng duge céc loai sdu hai. Pay la
téc dung ma nhimg ché pham thude trif sdu héa hoc khéng thé cé duge.

- C4c ché& pham sinh hgc diét cén triing c¢6 ngudn gdc vi sinh vat khac
véi cdc hop chat héa hoc trif sau hai bdi bdn chat séng clia né, tic né chida
cac nhan t6 gay bénh, lam chét ¢6n tring la nhing sinh vat séng. Do vay
viéc bae quan hofic xtt 11 cac ché€ phdm nay ngoai déng rudéng cling ¢6 nhimg
yéu cau khac biét so véi cdc hgp chit héa hoc trif sdu hai. Mot hién tugng
tu nhién tao thuan lgi 16n cho con ngudi st dung ch& phdm sinh hoc ¢6
ngudn gée vi sinh vat d€ diét sadu hai 14 khi phun ra ngoai thién nhién,
céc vi sinh vat trong ché phim déu c6é kha ning thich nghi cao, hoi nhép
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vao tif nhién mot cdch khd thuan loi dé o6 the tham gia vao cac hoat déng
dau tranh sinh hoc mot cach tich cue. Cu thé khi ta phun ch& pham lén
mét loai ciy trong nao dé, cac vi sinh vat trong ché€ phém (vi du nhy vi
khudn, ndm ...) déu c6 kha nang trd thanh mét thanh vién trong sinh qudn
noi dé, va ching tu sinh s6i nay né ting 1én vé sd lugng.

- Cdc vi sinh vat diét cén tring ¢6 thé nhidm 1&n cén trung bing
nhiéu cdch khac nhau: biing con duong tidu héa (& vi khudn), qua da, tang
cuticum {6 nam) ... Pidu dé cho phép téng awmg kha ning nhidm thanh
¢ong cla vi sinh vt vao cén trung.

— Cdc vi sinh vat diat cén trung c6 thé tén tai trong diéu kién mai
trudng khéng thuan loi (khéng vat chi, didu kién khi hau kh4c nghist ..)
& nhiéu dang khéc nhau : dang bao tif (vi khudn thuje gidng Bacillus), dang
hach nidm hay gid hach nam (c4c gidng nidm Beauveria, Metarrhizium).

~ Kha nang phat tan rong trong ty nhién cla cdc gidng vi sinh vat
¢6 ¥ nghia rat lén trong viéce tang cudng l4y lan tao thanh dich bénh &
con trimg. O mét s8 ndm c6 kha niing bin bao tit cia nd 6] mét noi 6
khoang cdch gdp hang ngan lan so véi kich thude ciia bao tit. Ngoai ra,
mét 86 ndm, vi khudn, virus con c6 thé duge lan truyén rong, nhe dong
khong khi, nu¢c mura va cén tring. .

V6i nhimg déc diém sinh hoc nhu trén, cac vi sinh vat diét cén trung
c6 th& xuit hién b4t ngs, véi mét téc d6é nhanh, mang tinh chat mét &
bénh, din dén gay chét con trung trén mét dia ban réng. Do vay giip
bac vé ciy tréng ¢6 hiéu qua ddng ké.

Do nhimg dac tinh uu viét chia ché phdm diét cén trung cé ngudn géc
vi sinh vat nén ¢dc ch€ phdm nay duge ing dung ngay mét réng rai hon.
Hién nay trén thi trudng cc dang ch& phdm sinh hoc diét cén trung

duge tiéu thu ngay mét nhidu hon. Ta c6 thé lam quen véi mot s& ché
phim sau:

- Ch& phdm ¢6 ngudn géc vi khudn Bacillus thuringiensis.

Agritol (Hoa Ki) 1 60 - 70 bao ti/g
Larvatrol {Hoa Ki) : 5 - 150 bao tiy/g.
Thuricide (Hoa Ki) : 5 - 50 bao tig

Bathurin (Tiép Khdc) : 3 - 300 bao ti/e
Entobakterin (Nga) : B0 - 90 bao tivg

Biospore (CHLB Bite) : 20 - 30 bao ta/g

Tuy timg nudc ma cdc ché phdm cda cing mét loai vi khuén cé thé
mang cac tén goi rat khdc nhau. Nhu ché phdm sinh hoc tir vi khudn
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Bace. thuringiensis dugc san xudt & Hoa Ki mang cdc nhan hidu khéc nhau
nhu Agritol, Larvatrol, Biotrol BTB; ¢ Phap lai ¢6 cdc tén: Bactospeine,
Sporeine ... '

- Tit vi khudn Bac. lentimorbus ¢6 ché phdm Japidemic (6 Nhat), va
tt Bac. popillize ¢6 ché phdm Doom (¢ Hoa Ki) ...

~ Ché€ phdm c6 ngudn gdc tif ndm Beauveria bassiana duge san xusdt
tir Hoa Ki c6 tén Beauverine hay Biotrol FBB.

- Ché& ph&m c6 ngudn gde ti virus:

+ Biotrol VHZ, Vinex, Viron H : Diét sau hai bong.
+ Polyviocide: Diét sau cén la.

+ Spodoptera Bitrol VSE: Diét sdu khoang hai céi.
+ Biotrol VPO: Diét sau khoang soc vang ...

II. CAC NHOM VI SINH VAT PUJC SU DUNG DE SAN XUAT CAC
t g o~ u - - - &
CHE PHAM THUOC TRU SAU BENH CHO CAY TRONG

Hién nay ngudi ta da bigt t6i 1500 loai vi sinh vat hoic san phdm
cia chiing ¢6 kha ning tham gia vao céng viéc phong trit shu bénh, trong
d6 bao gém nhidu nhém vi sinh vat khéc nhau nhu vi khuén, xa khuén,
ndm mde, virus ...

1. Vi khuén

a) Mot s4 loai vi khudn sinh bao ti dién hinh c6 kha nang diét siu hai
{Theo Nguyén Lan Dang, 1981):

— Clostridium brevifaciens

~ Clostridium malacosomae

— Bacillus cereus

- Buac. thuringiensis

- Bac. thuringensis var. entomocidus
— Bac. thuringiensis var. thuringiensis
— Bac. thuringiensis var. galleriae

- Bac. popilliae

b) M6t & loai vi khuan khéng sinh bao tif dién hinh ¢6 kha nang diét sau
hai (Theo Nguyén Lan Ding, 1981):

— Serratia marcescens

- Pseudomonas aeruginosa
- Ps. putida

- Proteus vulgaris
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— Proteus mirabilis
- Nhiéu loai cia chi Aerobacter
— Nhiéu loai cia chi Cloaca

Trong s& rat nhiéu cac loai vi khuin c6 kha nang gay bénh cho cén
tring n6i trén thi Bacillus thuringiensis (thuong duge goi tit 1a loai Bt)
1a loai chi yéu, thuong dugc diung dé tao ché phdm giét sau hai. Cé téi
trén 300 chﬁﬂg Bac. thuringiensis khéc nhau da duge xdc dinh. Ta c6 thé
lam quen v6i mét vai dic diém cta Bac. thuringiensis nhu sau: t& bao Bt
dién hinh c¢6 dang hinh que, kich thudc tuong déi 16n so véi céc loai vi
khudn khéc (3 - 6 x 0,8 - 1,3um), gram (+), c6 tién mao moc khép co thé,
thuong ding riéng 1é hay tao thanh chudi, khi t& bao trudng thanh thuong
xuat hién moét bao ti hinh tring va mét tinh the doc hinh qua tram cé
ban chat protein (hinh 13).

Hinh 13 : Bacillus thuringiensis (x 18.000)
TC : Tinh thé déc, ES : Bao tii, CM : Mang t& bao, CW : Thanh té bao.

Trong loai Bt, can ci vao céc diac diém khac nhau vé kha nang hinh
thanh leucitinase, c4u trac tinh thé, kha néng gy bénh cho cac loai con
trang va déc tinh huyét thanh hoc ma ngudi ta lai chia ra rit nhidu thg
(variety) khéc nhau. Vi du nhu can cit vao khéng nguyén tién mao (khang
nguyén H), ngudi ta chia loai Bt thanh trén 20 type huy&t thanh hoc
khac nhau: H], H2, H3 Hzo.

¢) Mét s6 loai sau bi vi khuan Bac. thuringiensis gay chét :

C6 khoang hon 200 loai cén trung c6 thé bi vi khudn Bt gay chét,
trong s6 nay da s6 la cac loai sau hai cay tréng va cay rimg.
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Dan i mét sé loai sau sau (Theo Nguyén Lan Ding, 1981),
{(hinh 14 - 22) :

~ 84u xanh hai béng (Heliothis armigera).

- S4u xdm hai rau (Agrotis upsilon).

- Ngai dém hai su hao, bidp cii (Barathra brassicae).

- Sau xanh hai 6t (Heliothis assulta).

~ Bo 14 khoai tay (Leptinotarsa decemlineata).

~ Bo xit rua (Eurygaster integriceps).

- Su cén 14 ngé (Leucania separata Walker),

- Mot lda mi (Sitophilus granarius Linne).

- S4au non duc ot khoai tay (Gnorimoschema opereulella Zeller).
- Séu duc than bédp (Pyrauste nubilalis Hiibner)....

Danh sdch cdc loai sau bi gay chét bdi ch& ph&m thudc trit sau c6
ngudn gdc vi sinh vat ngay cang dai thém ra béi vi cdc nha khoa hoc
khéng ngimg tim ki€m cdc ching vi sinh vt cé kha néng didt con tring
va thid tdc dung trén céc loai sau khdc nhau.

d) Co ché€ tic dgng cha ch& pham vi khudn Bt Ién con trung:

Trong qua trinh nghién ciiu co ché téc déng diét coén trung cla céc
vi khudn Bt, ngudi ta da phat hién 4 loai d¢c t& kh4c nhau do loai vi
khudn nay sinh ra:

~ Noi djc t6 & (delta - endotoxin) hay con goi 12 tinh thé déc.

- Ngoai dc t6 p (beta - exotoxin) hay con goi la ngoai déc t& bén nhiét.

- Ngoai déc t8 o (alpha - exotoxin) hay con goi la leucitinase - C.

- Poc t8 tan trong nude.

Ngudi ta da c§ géng tim hiéu vé co ché tdc dong cla cde doc t5 nay.
Cho dén nay it nhiéu da ¢6 duge nhiing 1i gidi khé xéc ddng.

* Noi dje t& & hay la tinh thé déc. _

Noi doc t8 & dé dang duge nhan biét vi né tén tai du6i dang tinh thé.
Nhitmg hiéu biét vé doc t& nay phong phid hon hén so véi cdc doc t6 khic.

~ Hinh thai, cdu tric tinh thé ddc & .

Tinh thé thutng c6 hinh qué tram, c6 kich thude khd lén (dai > lum
ngang > 0,5um), chiém t6i 30% khéi lugng khd cha t& bao. Cé thé quan
sét tinh th& khd d& dang dudi kinh hién vi quang hoc bing phuong phap
nhuém théng thudng. Mudn quan s4t rd hon c¢6 thé ding kinh hién vi dsi

pha. G cdc loai, thi khdc nhau cia vi khudn Bacillus ¢6 thé quan sdt
thdy hinh ddng tinh thé khéc nhau (hinh 23).

’
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Trong cdc nghién citu dau tién véi kinh hién vi dién ti, C.L. Hannay
da chiing minh la tinh thé déc cta Bt c6 hinh hai kim tu théap Gp vao
nhau, trén bé mét c6 nhimng luéng néi 1én, luéng no cach ludng kia khodng
29nm. Sau d6, bang phuong phdp nhidu xa tia X, ngudi ta da xay dung
duge mo6 hinh cdu tao mit ngoai cia tinh thé doc. Pén nam 1969, ngudi
ta da biét dugc céc cdu tric siéu phan ti bén trong tinh thé nay c6 dang
hinh que, kich thuéc khoang 4,7 x 11,8nm. ;

Hinh 14 : Ngai dém hai su hao, bép cai Hinh 15 : S&u xanh hai 6t (Heliothis assulta)

(Barathra brassicae) 1. Buém ; 2. Tring ; 3. Au trung
1. Buém ; 2. Au trung

Hinh 16 : Sau xanh hai béng Hinh 17 : S&u xam hai rau (Agrotis upsilon)
(Heliothis armigera) 1. Budm ; 2. Trung ; 3. Au tring ; 4. D6t
1. Buém; 2. Tring; 3. Au trung bung thd 4 cia au trung (tréng phia lung)
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Hinh 18 : Bo la khoai tay (Leptinotarsa decemlineata)
1. Bo ; 2. Khdi tring ;
3. Au tring ; 4. Nhong

Hinh 19 : Bo xit rua (Eurygaster integriceps)
1. Rép ; 2. Khéi tring ; 3. Au trung
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Hinh 20 : Mot lGa mi (Sitophilus granarius Linne)
1. Mot trudng thanh : 2. Au tring ; 3. Nhong

Hinh 21 : S&u dyc than bép (Pyrausta nubilalis Hiibner)
1. Buém ; 2. Tring ; 3. Au tring
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Hinh 22 : Sau an |4 bap (Leucania separata Walker)
] 1. Budm ; 2. Nhéong : 3. Au trung

Hinh 23 : Cac dang tinh thé déc clia mot sé loai cia vi khudn Bacillus

A, B. Bacillus thuringiensis ; C. Bacillus medusa; D. Bacillus laterosporus :

E, F. G, H. Bacillus popiliiae

SA-CNVS
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- Ban chat héa hoc cta tinh thé djc:

Tinh thé dgc ¢6 bdn chat protein, trong d6 2 loai amino acid chiém
ti 1é cao nhdt 1a acid glutamic va acid asparaginic, k& tdi 1a arginine va
leucine.

— Hoat tinht ca tinh thé doc:

Co thé col tinh thé ddc nhu mat tién ddc td (protoxin), né s& duge
hoat héa trong rudt mot sé toai cén tring ¢ mot gid tri pH thich hop va
hinh thanh nhung phén tu déc té ¢ phan td khoi khd ldn (= 5000dvC).

Bdc td dang tinh thé bén d nhiét 46 cao hon so véi ddc té & dang
héa tan, Vi du : tinh thé ddc cia vi khudn Bac. thuringiensis var. sotto &
65°C sau 1 gig, tham chi ¢ 80°C sau 20 phit vdn giit duge hoat tinh dac,
trong khi dé ddc t6 ¢ dang protein v6 dinh hinh trong diédu kién nay sé
méat hoan toan die tinh. Cac loai dung méi hifu e nhu chloroform, methanol...
tuy lam mat hoat tinh ddc cla tinh thé ¢ dang hoa tan nhung lai khéng
dnh hudng dén hoat tinh déc cia doc t6 dang tinh thé.

Tuy vdy, cing ¢6 mdt s6 diéu kién maéi trudng sau ddy dnh hudng
manh dén hecat tinh cua tinh thé ddc:

+ pH cia méi trudng: qud cao (pH > 12) hay qud thdp (pH < 3,3)
sé fam cho tinh th& mat tinh dé¢ — cu thé m4t nang lyc phan tng véi
tinh chdt 1a mét khdng nguyén.

+ Mat 38 héoa chdt gay tda protein nhu HgCla, acid trichloroacetic
cang s& lam mat tinh doc ciia tinh thé.

— Co ché tdc déng cua tinh thé doc -

Sau khi ¢én tring dn phdi tinh thé déc, trong vong tit 1 - 7 gis, pH
cua mau — bach huyét cda sdu sé tdng 1én va din dén té 1iét dugng rudt,
xoang miéng va cé khi toan than cua sau, lam thay déi tinh thdm cia thanh
ruét, tén thuong hé thdng diéu hoa trao déi chat va lam sdu chét.

Nguyén nhdn din dén hién tuong trén cé nhiéu, trong dé ngudi ta
cho ta do hai nhan té thuc ddy tinh thé déc thé hién tinh déc cda minh:
pH dudéng rudt cua cén trang va khd ndng sdn sinh ra cdc enzyme phén
gidi protein trong rudt cla ching. Tinh thé sé bi phd v8 trong ruét cda
nhiéu loai ¢6n trung khi ¢é pH cda rudt trudc va rudt gida khd kiém
{khodng 8,9 trd 1én). Khi tinh thé déc bi phén gidi sé thé hién tinh déc,
vi du gdy phong bé sy ddn truyén than kinh (§ loai gidn Peripluneta
americana). Tinh thé khéng bi phén gidi sé khéng gy ra tdc dong nay.
Nhung khang phai lic nao diéu nhén xét trén cing ding. Cé mét s loai
coén tring, ¢6 pH dudng rudt cao hon 8,9 gdy phd v@ tinh thé, nhung lai
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khéng gdy dbc cho sdu, Nhu vay cho thay can ¢é nhan td thit 2 gidp tinh
dgc cia tinh thé phat huy tdc dung lén cén tring, d6 1a kha ndng sinh
enzyme protease trong dudng rujt cia cén trung, nhitng enzyme nay sé
chuyén héa dang tién doc té clia tinh thé thanh dang doc 487 vdi co thé
cia ¢én trung.

U da s6 cdc thy trong loai vi khudn Bt, thanh t& bao sé bj phan gidi
sau khi bao td va tinh thé déc duge tao thanh. Khi d6 bao ti va tinh thé
dgc s& phéng thich mét cdch riéng ré vao trong mai trudng. Riéng d tha
Bac. thuringiensis var. finitimus (type huy€t thanh Hy), bao td va tinh
thé sau khi gidi phéng ra khoi t&€ bao vdn con dinh lién nhau.

* Ngoai doe té B hay con goi la ngoai déc té bén nhidt :

( mot si type huyét thanh cia vi khuin Bt khong sinh tinh thé dée
ma lai ¢6 kha nang tao ngoai déc t6 3. Ngoai dée t6 B c6 nhiéu dac diém
khac vdi ndi dée to 8.

~ Ngoai déc t6 B cé dac di€m dac trung la rdt bén voi nhiét, ¢ 120°C
sau 15 phut vdn con hoat tinh déc; bén ¢ dp sud't khd cao khi khu trung.

- DPéc'td B e phan td khéi = 707 - 850d4vC, trong phén tu cd chia
adenine - phosphate - ribose, glucose va acid allomucic.

— 0 vi khudn Bt ¢6 mdt 6 type huyét thanh la : Hy, H,,, H,,, Hy,
Hg, Hy vad Hyy c6 khd ndng sinh ngoai déc to P.

~ Co ché& tdc déng cha ngoai dd¢ t6 B 1a c¢dn trd sy téng hgp RNA
théng tin cua co thé sau.

* Ngoat déc t6 o hay con goi la leucitinase-C :
Loai déc td nay sé phdt huy tdc dung gay déc hai ¢ nhiing ¢6n trung
naocé dg pH dudng ruét phi hgp vdi dé pH hoat ddng thich hgp cua

enzyme leucitinase-C. N6 ciing sé gdy nén nhing tén thuong ¢ dudng rudt
ctia cén trang.

* Pge i tan frong nudc:

Pay la loai ddc td ¢6 phan ti khai 16n hon 30.000dvC va ¢6 thanh phan
cdu tao gém cdc peptid va mdt s6 amino acid tu do. Loai ddc t6 nay c6
thé gdy ra nhing triéu ching bénh 1i § ¢in trung tuong tu nhu dée td
dang tinh thé.

Ngoat vi khudn Bt, ¢on ¢6 mét s Joai vi khudn khdc cé khd nang
st dung d€ sdn xudt cdc ché phdm vi khudn giét ¢c6n triang. Pé la cdc
loai: Bac. popilliae, Bac. lentimorbus, Bac. moritae, Bac. sphaericus.
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Bac biét loai vi khudn Buc. sphaericus va loai phu Bac. thuringiensis
esraelensis (type huyét thanh Hy,) ¢6 khi nang tidu diét manh mé cAc
loai bo gay — 4u trung clia mudi gy bénh sét rét.

2. Xa khuin

Cac loai cay trong ngoai viéc phai chéng chiu vdi cén tring pha hai
con gip moi hiém hoa ldn 1a cdc bénh do c4c loai vi sinh vt gdy ra. Trong
s6 cdc tdc nhan giy bénh cho cay tréng thi n&m chiém khoang 60% va
trong s6 cdc loai vi sinh vat ¢6 kha nang d6i khdng véi ndm thi xa khudn
¢6 ti 1& doi khdng cao (40 - 60%). Vi vdy, viée tim kiém céc ching xa khudn
d6i khdng va cdc ché phdm khiang sinh khdng nim giy bénh dé 4p dung
vao céng tdc bdo vé thue vat cé tAm quan trong dac biét.

Thuc t&€ cho thdy hién nay con ngudi ngay mét sd dung réng rai
nhiéu ché phdm khdng sinh va cde chiing vi sinh vat dai khang lam phan
vi sinh vat su dung trong sén xuit néng nghiép mang lai hiéu qud kinh
té cao va khac phuc duge cdc yéu t& bat lgi cia thude héa hoc.

Trong s6 cdc ching xa khuin, chi Streptomyces v6i céc loai nhu
Strep. hygroscopicus, Strep. rurgersensis, Strep. longisporus, Strep. sp. ...
duge st dung d& san xuat cdc ché& pham thude trir cdc bénh § cay tréng
nhu bénh dac én do ndm Pyricularia oryzae gay ra ¢ ¢y lda, ca chua ...,
bénh thdi nhun do Fusarium oxysporum gy ra ¢ cay théng ..., bénh kha
van do ndm Rhizoctonia solani gAy ra & cay bép. lga ...

Riéng loai Strep. diclowii ¢6 kha nang e ché sy dé tring va tisu dist
d6i vdi cac nhém tuyén tring nhu Criconemella, Ditylenchus, Globodera . ..
gay bénh cho cdy trdng hodic sdng tu do trong dt.

Céc chit khang sinh do cdc ching xa khufn néi trén sinh ra ciing
nhu chinh bdn thin xa khudn da théa min duge nhimg tinh chat cidn
thiét dé ¢ thé si dung trong viéc bao vé thuc vat nhuw:

- Khéng giay anh hudéng xdu dén sinh trudng, phat trién cha cay
tréng. O mét s6 ndng do thich hgp, cde khdng sinh nay cdn kich thich
kha ning nay mém cla hat va sinh truéng cta cay.

- Khang gay doc hai cho ngudi va gia sic.

- Cé higu luc trong mdt thii gian nhat dinh & ngodi médi trudng tu
nhién.

— Mot dac diém quan trong thé hién tinh uu viét clia ch& phdm thusc
"la c6 tdc dung tiéu diét cdc sinh vat mot cdch ¢6 chon loc: khéng ndm
moc manh, khing c4c nhém vi khudn gram (+} hei y&u, v6i vi khudn gram
{-) khéng thé hién rd tinh dai khdng ...
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Céc ch& pham duge ch& tao dudi hai dang: dang nudi edy xa khuan
va dang dich bao tif cha xa khuidn.

Phuong thic st dung: C6 thé s dung ché pham dé xi li hat gidng
trude khi gieo hofic x4 1i ddt tréng trude lic gieo hat, tréng cay dé phong
bénh cho cdy. D& tri bénh: X li cing lic véi gieo, wom cay hay khi bénh
phét sinh.

3. Nam sogi

Rét nhiéu loai ndm soi cé kha ndng gdy bénh cho sau hai cay tréng.
Tuy vdy cho dén nay chi mdi cé cac loai sau day duoe sd dung dé san
xudt cdc ché phdm ndm diét sau hai:

- Aschersoria spp.

- Beawveria bassiana

- Conidiobolus obscurus

- Culicinomyces clavosporus

- = Metarrhizium anisopliae

~ Hirsutella thompsonu

- Zoophthora radicans ...

Trong cac loai trén, c¢6 mét s§ duge sit dung phd bién hon va dat
hiéu qua cao hon d€ phong trir sdu hai cay tréng va cly rung la cic loai;

- Beauveria bassiana — ndm bach cuong.

- Metarrhizium anisopliae — ndm luc cuong

a) Nam bach cuong {Beauveria bassiana)

Nguti ta phat hién duge ndm bach cuong trong truong hop nadm nay
gy bénh lam chét hang loat tAm cia nghé nubi thm. Sau dé ngudi ta da
tim cach phéan l4p va nubdi cdy ching trén méi trudng nhan tao.

Ndm bach cuong c¢6 dang spi phan nhdnh, c6 vich ngan ngang, rat
manh (¢ = 3 - 5um), mau trdng. H¢ s¢i ndm phat trién nhanh, tao thanh
khéi x6p mau trdng, do vy ngudi ta goi ndm nay la n&m bach cuong hay
con goi la ndm véi. Trén co thé cén tring, khi khé s¢i ndm chuyén i
mau tring sang mau crem hay déi khi ¢6 pha m¢t it mau dé, da cam.

Nam cd bao tit tran, don bao, khéng mau, c¢é dang hinh cdu
(¢ = 1 - 4um) hay hinh tring (1,5 - 5,5 x 1,3um).

Nam bach cuong thé hién tinh déc vdi c¢on tring nhd doc t6 beauvericin.
Béc té nay c6 cong thiic nguyén ta CygHs700N5. D6 12 mét loai depsipeptid
vong, ¢6 diém sdi vao khodng 93 - 94°C.
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Tu mét lit dich nudi cdy Beauveria bassiana ngudi ta tach duge 1.5g
doc té beauvericin, hay tit 1kg méi truong lén men dic tdch duoc 3,8g
beauvericin.

Dién bién tac dong cua ndm lén cén trung nhu sau: Khi phun ché
pham nadm, nhing bao tif cia ndm sé phat tan trong khéng khi hay bam
trén than, la cay. Khi gip co thé sau, bao ti s& ndy mam moc thanh sgi
ndm dam xuyén qua tadng vo kitin cua sdu va phat trién trong co thé cta
ching. Sgi ndm moc rat nhanh trén co thé con tring va chiang may chéc
pht kin bé mat co thé con trung (hinh 24).

Hinh 24 : Nam bach cudng (Beauveria bassiana)
1. Sgi ndm moc trén co thé cén tring
2. Bao ti trdn va cudng sinh bao tu

Lic d6 con trung huy déng cac té bao bach huyét (lymphocyte) dén
dé chién dau chéng lai déc t6 beauvericin cha nam. Nhung déc tinh cua
doc t6 qud manh nén khi ndm tiéu diét duge hdu hét cdc t& bao bach
huyét ciing 1a ldc cén trung bi chét.

Cho dén nay, nguti ta da xdc dinh duge loai ndm nay c6 kha ning
ki sinh va gay chét d6i v6i khoang hon 100 loai cén triung. Ta c6 thé don
cu mot s6 loai sau day:

- Aporia crataegi

- Aradua cinnamomeus

- Balaninus glandium

- Bembidion sp.

- Cacoecia crataegana

— Chrysomela sp.

— Chrysopa vulgaris
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- Cionus sp.
- Rhizotrogus sp.

- Scolytus scolvtus ...

b) Nam luc cuong {Metarrhizium anisopliae):

Bay ciing la ndam s¢i ¢6 kha nang ki sinh va lam chét nhiéu loai cén
trung hai cay trong.

Nam 1878 khi nghién ctu vé loai sau Anisoplia austriace, nha khoa
hoc nguoi Nga I.I. Metchnikov da phat hién thidy mot lodi ndm cé bao ti
mau luc ¢6 thé gay chét hang loat cén tring. Lie dé dng dat tén cho loai
nam nay la Entomophthora anisoplice. V& sau nay khi kiém tra lai, ngusi
ta da x&p chiing vao gitng Metarrhizium.

Nam Metarrhizium anisopliae cé6 dang s¢i phan nhanh, ¢é vich ngan
ngang, ¢6 ¢ = 3 - 4pm. Sgi ¢6 mau tif trdng tdi héng. Bao tit cla ndm
la bao tu tran, dang hinh que, kich thuge: 3,5um x 7.2um, ¢6 mau tif xadm
dén oliu - luc. Bao t0 xép thanh chudi khd chat ché va nhin bing mit
thudng thay bao t(r tao ra trén bé mat cén trung mét 16p phén kha rd.

Nam c¢6 thé phat trién trong gidi han pH = 6,9 - 7,4. Nhiét do thich
hep cho su phat trién la 24°C - 25°C. Néu t° > 28°C soi ndm sé khéng
san sinh ra bao tit trAn. Ngoai ra muén nfm c¢é bac ti cAn phai <6 db
am cha khéng khi kh4 cao.

Nguisi ta eing da nghién ciu nhiéu vé doc t6 cia nAm nay.

Poc t6 didt sdu cia ndm bao gébm nhiéu ngoai doc t8 cb6 tén la
destrucin A, B. C va D. Destrucin A va B ¢6 thé tach tir dich nuéi cay
ndm luc cuong. Destrucin A ¢é cong thic nguyén 1a C29Hya7O7Ns5, diém
s0i = 188°C (Theo A. Suzuki va nhitng nguoi céng sy 1966, 1970). Destrucin
B c6 cong thite nguyén la C30Hs107Ns, di€m s61 = 234°C (Theo Tamura,
1965). Do la nhing depsipeptid vdng.

Dién bién tdc dong lén con trung nhu sau: Tuong tu nhu ¢ ndm bach
cuong. bao tif cia ndm luc cuang khi roi 1én bé mit eha con trung trong
khoang 24 gi&d s& nday mAm, tao thanh éng mam chui xuyén qua vo cla
¢dn trong. sau dé tiép tuc phan nhanh tao thanh mét mang sgi ndm
ching chit trén khip bé mat cia co thé con tring. Lic nay ngoat dée té
dugc tiét ra sé tdc déng lén coén trung, khién cho ¢oén trung chét.

Cho dén nay ngudi ta da biét duge trén 70 loai cén trimg bi ndm
nay tiéu diét, trong sé db ¢ tél 34 loai c¢én tring canh ciing va chi ¢6 5
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loai ¢én tring canh vay. Cé thé dan mét so loai eén trung dién hinh man
cam vdi ndm nay la;

- Melolontha melolontha

- Melolontha hippocastanei

~ Anisoplia austriaca

- Oryctes rhinoceros

- Otiorrhymchus ligustici

~ Plusia gamma

4. Virus

Virus cing 1a déi tugng duge st dung dé tiéu diét con trimg c6 hai
vét val tro la nhimg co thé c6 kha niéng ki sinh trén cdc vi sinh vit gay
bénh va cdc cdn tring ¢6 hai cho cay trong. Chang thude vao 3 loai sau:

- Virus da dién dang nhan (Nuclear poelyhedrosis virus).

- Virus thé hat (Granulosis virus)

- Virus da dién dang t& bao chat (Cytoplasmic polyhedrosis).

Cho dén nay ngudi ta da tim duge rat nhidu loai virus tidu diét dutge
sdu hai. C6 thé don clk mét s loai cén tring sau bi virus tidu diét (Theo
M.H. Rogoff. 1973) nhu sau :

* Cae loai bi virus da dién tiéu diét :

— Antheraea eucalypti

- Antheraea pernyi

- Barathra brassicae (Ngai dém hai su hao, bip cai)

- Bombyx mori

— Prodenia litura (Sau khoang)

- Heliothis zea (Sau hai cay bidp)

- Spoduptera exigua (Sdu hai dauw) ...

*Cac loai bi virus thé hat tiéu diét ;

- Argyrofaenia velulinana

- Pieris brassiae (Sau hai cai)

— Eucosma griseana

— Spodoptera sp. ...
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IIL. NUOI CAY VA TAO CHE PHAM VI SINH VAT
DIET CON TRUNG

D& xay dung quy trinh sdn xuét cdc ché phdm vi sinh vat diét ¢én
trung, ngudi ta da phdi danh nhiéu nd luc che viéc phan lap cde ching
vi sinh vat tit bénh phdm cta cén tring bi hai, nudi cdy ching 4 dang
thuin khiét, & quy mé nghién citu thuc nghiém trong phong thi nghiém
dén quy md sén xuat l6n ¢ mdc do cong nghiép.

Tuy titng d6i tugng vi sinh vat diét cén trimg (nhu vi khudn, xa
khudn, ndm méc, virus), ngudi ta s& xay dung cac quy trinh nubdi cay thu
nhan ch& pham diét sau hai khdc nhau. Cho d8n nay & hau hét cdc nhém
vi sinh vat, ngudi ta ciing da xay dung duge nhing quy trinh thu nhén
cac ché ph&m diét sau khd hoan chinh va da duge ap dung vao thuc té
san xudt 16n ¢ quy mé cong nghiép. Tuy vay, ¢ mdt s6 ddi tugng vi sinh
vat van cdn dang trong giai doan tim kié€m phuong phéap 1én men, chon
nguyén liéu nudi cdy sao cho thich hgp ¢ quy mé lén dé ¢6 gia thanh ré,
dé kiém ...

Bé thu nhan ch& phim giét sau hai, tuy timg d6i tuong vi sinh vat,
ngudi ta sé ap dung cdc phuong phdp 1én men khac nhau,

1. Lén men chim

Bing phudng phép 1én men chim sé& gitp ta d& dang thu nhén sinh
khai, bao td, tinh thé€ déc va cde sdn phdm khdc nhu chat khéng sinh,
cac doc t6 ¢ dang hoa tan trong méi trudng dinh dudng cia cdc vi sinh
vat diét cbn trung. Ngoal ra d phuong phap lén men chim ludn ca uu -
diém la méi trusng dinh dudng c6 thé dap dng hoan toan véi nhu cdu
sinh i cua ting giéng vi sinh vat, do vay cho hiéu suit 1én men thu san
pham cao. Déng th#i bang phugng phap l1én men chim, vide sian xudt sé
dé ap dung co khi, ty dong héa lai it tén nhAn cong va dién tich mat
bang dung cho 1én men khéng lén.

Ta ¢6 thé tham khdo quy trinh lén men chim tao ché phdm nidm
diét sau hai ¢ so 46 6 (Theo Nguyén Ngoc Ti, 1997).
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Ong gidng nudi 5-7 ngay

l

Nhan gidng trang binh 250mi ¢ 100m moi trudng
Lac 200v/phut, 1° = 28 - 30°C. nudi 24 gid

\

Nhan giéng trong binh 1000m/ cé 500m! méi trusng
L&c 200v/phat, 1° = 28 - 30°C, nubi 24 gid

\)

Lén men trong hé théng 10/ tu ddng c6 7 - 8/ mbi trudng
Khudy 550v/phut, t° = 29 - 30°C, nudi 72 gig

)

Li tam lanh 3000v/phut trong 40°

\)

Sinh kh&i + chit phy gia
3
Siay khd & 30 - 35°C
!

Nghién nhé. vé bao kin, bao quan 6 5 - 10°C
SC PO 6 : Quy trinh lén men chim tgo ché phém ndm diét séu

Trong phuong phap lén men chim. ngoai viée st dung cic ndi lén
men théng thudng, ngudi ta con dp dung nuéi cdy trong cdc dém plastic:
trén quy mé céng nghiép khi nudi cdy cdc ching ndm méc Beauveria
bassiana va Verticillium lecaci d€ thu nhan ché pham diét sau hai
(hinh 23 - Theo Nguyén Ngoc Tu, 1997).

Khi sd dung phuong phdp lén men chim, bén canh nhitng wu viét,
ngudi ta cing gap phdi nhiing han ch& nhu ddi héi trang thist bi phite
tap. tén nhiéu kinh phi cho viéc khit tring toan b hé thdng lén men,
khudy ddo, suc khi ... (d8i véi cdc chimg vi sinh vt higu khi). Ca biét
trong truong hop dp dung 1én men chim déi véi cac ching nadm méc diét
con trung nhu Beauveria bassiana, Metarrhizium anisopliae chi tha duge
ch& ph&m & dang bao ti chdi (blastospore). Bao tit & dang nay thuing 6
théi gian séng ngin, ciu tric khong bén vimg, dé bi mat hoat tinh (Theo
Nguydn Ngoe Ti, 1997,
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Hinh 23 : Hé théng Ién men tinh trong bao plastic trén quy mo céng nghiép

1. May théi khi ; 6. Van vong (by-pass valve),

2. May do khi ; 7. Thung Ién men nhan giéng chuén

3. Ong néi 3 dudng c6 van diéu khién ; bi méi truéng nudi cay |

4. Bo phan loc khi ; 8. Ban dat vat liéu ;

5. Cac bao plastic nuéi cdy ndm dudc 9. Bang tai chuyén xép cac bao plastic |
gili trén bang tai gia ; 10. Van do (metering valve)

2. Lén men bé mit khong vé trung

Trong diéu kién thiéu trang thiét bi hoan chinh dé lén men chim,
ngudi ta c6 thé sit dung phuong phap lén men bé mat khong vo trung dé
thu nhan ché pham diét cén trung tif mot s6 ching vi sinh vat nhu nam,
vi khudn. Khau khé khin nhédt cia quy trinh sdn xuédt nay la han ché su
nhiém tap cta vi sinh vat la trong qué trinh nuéi cdy. Khong vé trung
& day dugc thé hién: méi trudng dinh dudng khéng duge hap khi trung
& diéu kién nhiét do, ap sudt nhu théng 1é. Ta c6 thé tham khao quy
trinh 1én men bé mat khéng vo tring dé nudi cdy ndm méoc Beauveria
bassiana lam vi du (so dé 7). Trong quy trinh nay, dé bao dam khéng bi
tap nhiém bdi cac tap khudn, méi truong dinh dusng duge dun s6i 100°C
trong 30 phit, khi nguodi, ngudi ta cho thém chat khéng sinh (streptomycin)
v6i néng do 0,01%.
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3

el

Nam nuéi trong cac 8ng thach nghiéng
hay trong dia petri
7 - 10 ngay, t° = 28 - 30°C

‘
B6t bao ti
N3

Moi 1lrudng dich ndu Cac chau thdy tinh Ign Chau sdy 100°C
s0i @ 100°C trong 30' €6 Idp mai truéng dich 1 - 1,5cm trong 30°

!
Nudi 12 ngay, t° = 25 . 30°C
\

Vat tham ndm ¢ bao ti, cudn tron,
mé&t bao tIf & trang

{
Tham che réo nudc + chét phy gia
2
Nghién nhd bang mday nghign thit
{
Sdy kho & 30 - 35°C, 2 ngay
\:

V6 bao, bAo quan & 5 - 10°C trong 16

80 b0 7. Quy trinh lén men bé mat khong vo tring
tgo ché phdm ndm dist sGu

Ngoai ra dé dam bdo duge sy phat tridn 4p ddo cha ching giéng can
nubi cdy, ngudi ta phai tudn tha mét sg nguyén tic sau:

- Méi trutng dinh dudng sau khi dun s8i ¢ 100°C trong 30 phut s&
dirge cdy bao tf ndm vao, sé bao ti nay s& tu diéu hoa khuéch tén thanh
mét mang moéng loang khip bé mat méi truong. Trong mét thoi gian nhat
dinh. ching sé ngiin can khéng cho khéng khi thim thiu vao méi truong,
do vy cling sé ngan chén sy xAm nhap. phat trién cta vi sinh vat la tir
bén ngoai vao va ca sé vi sinh vat con séng s6t trong méi trudng. Lugng
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‘1'%% l

bao ti c&y vao du ap ddo duge sy phat trién ban ddu cla vi sinh vat la
la 1- 2 ti bao tiem®.

- pH cla méi trudng = 5,0 - 5,5. Pay la pH thich hop hon cho su
phdt trién cha ndm, dc ché sy phat trién cda vi khudn.

- Can luu ¥ s dung dung cy, thi&t bi, phong nuéi cdy sach sé& bao
ddm gidm dén t6i thifu sy tap nhiém cac loai vi sinh vat la.

Mot dac diém rdt déang duge luu ¥ clia cAc chiing ndm méc nuéi ciy
theo ki€u nay la ngay sau khi ndy mam, cdc bdo ti cia cdc ching ndm
moc diét sdu nay s& tist ra cdc chat trao ddi gisng chat khang sinh da
dc ché sy phét trién cda vi khudn va n&m la (Calvish, 1972, Eviachova,
1966, 1968, 1974). Diéu nay gép phan quan trong cho viéc nudi cay khéng
v6 tring d8i véi cdc ching ndm méc néi trén duge thanh cong.

3. Lén men hai giai doan

Ngoat hai phuong phép 1én men néi trén, dé thu nhan ché phim vi
sinh vat. digt sau hai ti cac ching ndm, ngudi ta da 4p dung phuong phap
{én men hai giai doan: 1én men chim sau d6 chuyén sang 1én men bé
mit. Véi phuong phap 1én men nay, ta ¢é thé thu dugc mot luong lén
dinh bao ti (conidiospore). Pinh bao t c6 ciu trac bén ving, ¢6 thoi gian
sdng lau, va git hoat tinh diét sau hai bén hon so vdi dang bao td chdi
{blastospore). Chinh vi vay. trong quy trinh lén men kiéu nay, ngudi ta
quan tam nhiéu dén diéu kién tao dinh bao td khi 1én men bé mat & giai
doan hai.

Hiéu suat tao dinh bao tf cao nhat thay ¢ t° = 28°C - 30°C va da
Am khong khi tuong d6i = 90-95%. Ta c6 thé tham khao quy trinh lén
men hai giai doan tao ch& phdm diét cén trung & so dé 8.
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Ong gidng nudi 5 - 7 ngay
v

Nhan giéng trong binh tam gidc 250m{ c6 100mY mai trudng NT.
Lac 200v/phut. Nudi 72 gid, t° = 28 - 30°C

\)

Nhan gidng trong binh tam giac 1000m{ ¢ 500mf mdi trudng NT.
LAc 200 v/phat. Nudi 48 gig, t° = 28 - 30°C

v

Lén men trén hé théng Chemap 10/ ¢6 7/ mbi trudng NT.
Khudy 550 v/phat, nudi 48 gid. t© = 28 - 30°C

\
Khay men
heac chau Rat v trung dich nudi ra khay hodc chau thay tinh
thhy tinh

mét 16p dich 1em. Bit kin b&ng mang PE sach.

sdy & 100°C Nusi 8 ngay, t° = 28 - 30°C

trong 30 phut

\
Vdt, lam khé tham sgi nAm cé bao tir + chét phy gia
¥
Nghién nhé bing may xay thit
v
Phot khé & 30 - 35°C

A

B&t ché pham khé, min,
Bdo quan & 5 - 10°C

SO DO 8 : Quy trinh lén men 2 giai dogn tao ché pham
nam diét sGu

4. Lén men xép

S dung phuong phép 1én men x6p tao ché pham diét con trung,
ngudi ta thanh céng hon ca khi thyc hién véi cac d6i tugng nadm. Trong
quy trinh lén men x6p, nhiéu loai c¢ chdt khac nhau duge st dung nhu
bot dau nanh, bd dau phy, cdm, lia, gao, b4t ménh bdp ... cing véi dich
dinh dutng dé nudi cAy nam.
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Cdcching ndm ¢6 kha nang diét ¢dn trang thudng dugc dp dung nuébi
ciy bang phuong phdp 1én men xdp 1a B. bassiana, M. anisoppliae .. .0
cdc ching ndm nay su dung 1én men x&p kha thich hop, cho san phdm diét
con trung cé chidt lugng cao vi khi lén men x8p s& thu nhan duge ché phidm
sinh hoc chda nhiéu bae 1 dang dinh bao tit. Bao td loai nay ¢é nhidu dac
di€ém nhu d4 néi ¢ trén phu hgp véi chic nang diét sdu cda ché phdm
hon 12 so vdi bao ti dang ¢hdi. Ta ¢6 thé tham khao quy trinh 1én men x6p tao
ché pham ndm diét con trang 6 sd d6 9 (Theo Nguyén Ngoc Tii va nhiing
ngual cong sy, 1997).

Ong gidng
/ 5 -7 ngay \
Méi trudng dich thé Moi trudng x6p troeng binh 25C0ml.
Lac 200 v/phut. Nudi 72h, hodc Nuéi 4 - 5 ngay,
t°_ 28 - 30°C = 28 - 32°C

\ /

Mai trugng x6p trong chau thiy tinh (khd trang 100°C trong 30 - 40%)
+ 10%gidng. Nudi 10 ngay, t°= 28 - 32°C,
D& &m tudng ddi 95%.

1

Lam khd & nhiét do phong.
Cé quat.
D6 m dudi 10%.
Hoac say & 40°C.
l
Nghién nh&, Vo bao.
Bao quan 3 5 -10°C trong t3i.

S0 PO 9: Quy trinh lén men x6p tgo ché phdm ndm digt sdu

143



CHUONG IX

VI SINH VAT VI QUA TRINH XU Li 6 NHIEM
MO1 TRUONG NUSC

Cung vdi su phat trién manh mé cia khoa hoc ki thuit, su phat trién
cua sdn xudt va tiéu dung clia khodng 6 ti nguol dan trén hanh tinh hang
nam da tao ra mét lugng chat thai khéng 16, tir d6 da gay ra & nhiém
tram trong méi tring séng: 6 nhidm ngubn nude, mat dat va khéng khi.
Truge thuc trang nay, con ngudi da va dang tich cuc khic phuc tinh trang
& nhidm, ¢4 ging trd lai cho hanh tinh su trong sach ban ddu cha né.
Hién nay, viée xit Ii 8 nhiém méi trudng duoc dat ra mot cdch khan cap
va ¢6 y nghia rat I6n. N6 vita lién quan dén viée bio vé mbi trniding, taoc
can bang sinh thdi, déng thai lai gitp tist ki¢m luong thue, nguyén lidu
va tao ra ngudn nang luong mdi.

Trong phan nay, chiing t6i dé cap chl y&u dén van dé xd 1i 6 nhidm
nguén nudc thai ma ey thé 1 gquan tam dé€n vi sinh vt va qud trinh xi
li 6 nhiém nguén nuéc.

I. CAC LOAI NUGC THAI

C6 rdt nhiéu loai nudc thai khéc nhau, théng thudng ngudi ta phan
lam 2 loai chinh;

- Nuée thai sinh hoat.
~ Nuéde thai cong nghiép.

1. Nude thai sinh hoat

La nude thai tir cdc khu tap trung dan cu. Nude thai nay duge sinh
ra tif sinh hoat nhu an udng, tAm giat ciing nhu phan, nude tidu con ngudi
hang ngay thai ra dugc x4 vao hé théng cng ranh cta thanh phé. Trong
nude thai loai nay chida nhiéu phan rde, cac hop chat hitu c¢ va cdc mudi
hda tan, déc biét 14 chda nhiéu loai vi sinh vat gy bénh, cdic loai tring
giun, sdn ... Day 14 loai nuéc thai phd bign va ¢6 s6 lugng nhidu nhat.
Muc d§ 6 nhiém cta loai nudc thai nay tuy thude vao nép séng van minh,
trinh d§ dén tri coa ting do thi, cta timg quéc gia.
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2. Nude thai céng nghiép

La nudc thai cha mét nha may hay khu chng nghiép tap trung véi
cdc leai hinh san xuat khdc nhau:

- Céc nha mdy ché& bién thie phdm nhu dudng, rugu bia, dé hop,
sita, giét md gia suc..

- Cédc nha may sdn xudt nguyén vat lidu nhu gidy, xa phdng, cong
nghiép dét, céng nghiép héa d4u, sidn xuit cde loai héa chat ...

O nuéce thai cdng nghiép, ngoai viée chuta ham lugng cao cdc hop chat
hitu co nhu protein, cdc dang carbohydrate, diu md (tif céng nghé ché
bién thye phdm), hemicellulose, lignin (céng nghiép sdn xudt gidy), con
¢6 cac hgp chat héa hoc khé phan hiy nhu cée hgp chat vong thom c6
N, cdc alkyl benzensulfonate (céng nghigp sin xuit bot giat), cdc loai dung
mdi, cdc kim loai nfing nhu chi, thiiy ngan ...

Néi chung, so v8i nuée théi sinh hoat, nuée thai cong nghidp cé céc
chi 6 BOD (nhu cdu oxygen sinh héa) va COD (nhu cdu oxygen héa hoc)
cao hon nhiéu. Nude thdi cong nghidp c6 d6 & nhidm cao hon so vdi nitde
thai sinh hoat.

Theo cdc quy pham, luat vé bio vé mdi trutng, mdi nha mdy phai
cé céng trinh xi 1i nude thai cha minh trude khi x4 nudc thai ra hé thong
thoat nude cia thanh phd. Nhung thuc t& cho thdy hién nay quy dinh néi
trén it duge quan tdm thyc hién nghiém tdic. Nhiéu nha mdy con tuy tién
x& tryc tiép nude thai chua qua xd 1i ra hé théng céng thost nude cla
thanh phé. Tham chi ¢6 noi, ¢6 lic cdn xa trye ti€p ra déng rudng hay
khu vie ddn cu, séng, rach gian dé. Két qud la hién nay & cac d6 thi tinh _.
trang 6 nhiém song, rach, kénh, hé trd nén phé bién va nhléu ngi dang
& muc bdo dong.

II. KHU HE VI SINH VAT VA CAC TAC NHAN GAY BENH TRONG
NUGC THAI

1. Khu hé vi sinh vit trong nudc thai

Trong nhiéu trudng hgp, mdi leai nuée thai c6 mot khu hé vi sinh
vat déc trung. Nuée thai sinh hoat chda phédn, nudc rita ray, tdm giat,
thite &n thia ... chda rat nhidu vi khudn, trung binh tif vai triéu dén vai
chuc triéu c4 thé trong 1ml. Trong d6 chd yé&u la:

- Vi khudn gay théi nhu Pseudomonas fluorescens, P. aeruginosa,
Proteus vulgaris, Bac.cereus, Bac. subtilis, Enterobacter cloacae ...

- DPai dién ctGa cdc nhém khac nhu vi khudn phan gidi dwng, tinh
bét, cellulose, urea ...
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— Cdc vi khudn thugc nhém Coliform, 1a vi sinh vat chi thi cho muc
d¢ 6 nhiém phén trong nuée ¢ mdc dé cao, ¢6 thé dao déng tu vai chuc
nghin dé€n vai tram nghin c4 thé trong 1ml nude théi.

Trong nudc théi giau chdt hitu cd, cde vi khudn ¢6 dang hinh 6ng gid
vai trdo rdt quan trong, trudc hét phai ké dén mot dai dién 1a vi khugn
Sphaerotilus natans, thugng hay bj nham 12 “nam nude thai”. Né phi lén
mit ddy cua ving nudc cyc ban mét 16p sinh khéi t& bao day dic, bing
mét thudng cing c6 thé quan sat duge. Trén s6ng né tao thanh cdc sgi va
cdc bdi. Khi bi dut ra sé tréi ndi ddy trén mat nude. Bon nay thuong phdt
tri€n manh ¢ viing nudc ¢é dd oxygen. Ngoai viéc xuit hién ¢ nudc thai
sinh hoat, Sphaerotilus natans thuing dugc thay ¢ trong nudce thai cia
cdc nha mdy cellulose va thuc phdm. Do sy ph4t trién manh cia
Sphaerotilus, oxygen bi tiéu thy nhiéu. Khi mét Wugng 16n Sphaerotilus
natans tich tu ¢ nhiing ving nudc ling s& xudt hién tinh trang bdo déng
vé oxygen. N6 s& nhanh chéng lam cho oxygen trong nude bién mat hoan
toan. Cudi cung roi cd khéi Sphaerotilus natans cing chét va bi thdi ria,
H,S s& xudt hién cung vdi mét s& chd't khdc. Trong mai trugng lde nay khi
HyS duge tao thanh ¢dn do qud trinh phén sulfate héa cda vi khudn phan
sulfate héa nhu Desulfovibrio desulfuricans.

Bén canh vi khudn, trong nudc thai giau ch4t hitu ¢o ciing ¢6 chda
nhiéu loai ndm. Thudng nudc thdi sinh hoat chia nhidu ndm men. Cé thé
dao ddng tir vai ngan dén vai chuc ngan t& bao nd'm men trong 1ml. Phé§
bién nhdt 12 dai dién ciia chi Saccharomyces, k& 1a Candida, Cryptococcus,
Rhodotorula.

Trong nuéc thai sinh heat cing chda nhiéu bao tif va sgi ciia ndm
mée. Ndm mdéc tiéu biua Leptomitus lacteus, Fusarium aquaeducteum.
Giéng nhu Sphaerotilus natans, § nhitng noi 6 nhidm manh (nhy nhidm
dich kiém sulfite cia céng nghigdp ché bign gd), cdc gidng ndm nay phat
tri€n r4 1én va tao thanh nhimg ddm ndm dédng sg.

Mgt 86 nudc thdi cing chda vi khudn 6xy héa lwu huynh nhu
Thiobacilius, Thiothrix, Beggiatoa .. bon nay cing sé sinh san nhanh nho
sy tao thanh HgS, _

Ngoaira, trong nudc thdi ciing phdt hién nhiéu vi khu&n phén nitrat
héa nhu Thiobacillus denitrificans, Micrococcus denitrificans; vi khuén
sinh methane (CH,)..

Trong nudc théi chia ddu, ngudi ta cing tim thay cde vi khudn phan
giai hydrocarbon nhu Pseudomonas, Nocardia ...
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Trong nudc thai c6 thé cdn cé mot tdp hop kha déng dac céc loai
tdo (Algae), gdm khodng 15.000 loai. Ching thude Tao silic (Baczllarwphyta)
Tao luc (Chlorophyta), Tao gidp (Pyrrophyta) ..

2. Cdc tdc nhan giy bénh trong nudec thai

Ngoai nhimg nhém sinh 1i khédc nhau cia vi sinh vat ¢6 trong nuée
thdi nhu da néi trén, ngusi ta con dic bist quan tam dén sU 6 mat cla
cdc vi sinh vat gay bénh, dic biét 1a ¢ nhilng dia phuong con té nan
phéng ué bita bai trén song rach hodic hé théng nha vé sinh chua hop 1.

Cédc vi sinh vat gay bénh thudng khéng séng lau trong nudc thai vi
day khéng phdi 1a méi trudng thich hgp, nhung ching cing c6 thé tén
tai trong mét thai gian nao dé tuy timg lodi vi khudn. Trong thi gian
nay néu gap cde diéu kién thuan loi, tiép xdc voi ngudi, gia sue, ching
sé gy cdc bénh truyén nhiém. Trong s§ cdc déi tuong gay bénh sdng
trong nude, phai k€ dén mét s6 dai dién giy cdc bénh rit nguy him va
rdt phé bién la: _

- Vi khudn gay bénh thuong han (Salmonella dysenteria): Vi khudn
nay sdng duge trong nudc tly thuge vao chat dinh dudng va nhist &6 cia

nguén nude. Thng thudng séng duge trong vdong 20 ngAy vao mua he va
60 ngay vao mia dong,

- Vi khudn gay bénh kiét li (Shigella): S6ng t6i da 12 ngay & 20°C
trong midc cong, va nhiét d6 cang thap chang cang séng lau hon.

- Xodn khudn (Lepfospira): Gay nén cdc ching sung gan, sung than
va té liét hé than kinh trung vong. Chiing c6 thé séng t6i da 33 ngay
& 25°C.

- Truc trung dudng rudt (E. coli): C6 thé sdng t8i da trong nube tir
9 dén 14 ngay & 20°C.

- Vi khudn lao (Mycobacterium tuberculosis): Cling sbng t3i da duge
3 tudn trong nudc thai. :

~ Phéy khuén t4 (Vibrio cholera): Sdng t6i da 13 ngay trong nudc thai.

- Céc virus {Adenovirus, Echo, Coxsackie ...) ciing ¢6 chu trihh séng
ngin nhu cdc vi khuén.

Cdc vi sinh vat gay bénh néi trén phin tan tuong d6i cham trong
dat khé, trong nuge phén tén theo chiéu ngang cling it (khodng 1m), trong
khi dé 4nh hudng theo chidu sau kha nhidu (khodng 3m).
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IIL. VAI TRO gﬁA VI SINH VAT TRONG SU TU LAM SACH CUA
CAC NGUON NUGC

Trude khi dé cap dén cac bign phép tich cuc chia con ngudi nhim xit
li 6 nhiém méi trudng nude, ching ta cin xem xét mdt hién tuong rat
ddng dugc quan tdm trong tu nhidn. B6 la qué trinh tu lam sach cdc
ngudn nuée do che y&u td sinh hoc ma trong d6 vi sinh vat déng moét vai
trd rit quan trong.

Céc ao ho, dong séng ciing nhu mdt s8 vung bo bién ludn bi lam b4n
véi cdc mifc d§ khédc nhau do rdc va nudc thai cia con ngudi. Vide lam
sach cde ngubn nude nay cé mdt ¥ nghia rat to 16n. Nhi cdc qua trinh
ndy, cac chat bén thudng xuyén duge loai khéi méi trubng nude. Ta sé
xem Xét qud trinh ty lam sach céc ngudn nudc xay ra nhu th& nao.

0 day céc qud trinh vat li, héa hoc nhu cic hién tugng sa lidng va
0xy hoéa gilf mot vai tro quan trong, song déng vai trdo quyét dinh vén la
cdc qud trinh sinh hoc. Tham gia vao cdc qua trinh tu lam sach nay cé
rdt nhiéu loai sinh vat, tif cdc loai c4, chim d&n nguyén sinh dong vat va
vi sinh vét

3 ché nuée thai d8 ra, nude con dyc, ¢é nhiéu rac cin bén cta thic
an, thudng tu tap nhiéu loai chim khéc nhau va ca c4 nita. Chiing sé nhit
nhanh cidc méu thic an 16n va rdc thai. Tuy vay, ching chi ¢6 thé sl
dung mdt phan rat nhé cha cdc chat ban lam thic an. Cdc dong vat bac
thdp ma trude hét 1a cac 4du tring cha cbn tring, giun va nguyén sinh
dong vat cé vai trd 16n hon mét chit, ching ¢6 thé sit dung cdc hat nhd
va cyc nhd cba thic #n. Song vi kKhudn vd ndm giit vai trd quyst dinh
hon cd. Ching c6 thé sit dung cdc hgp chét hitu co tdn tai & thé rdn clng
nhu hoa tan trong dung dich nude, va phén gidi ching d4n mudi vé co,
CO2 va Hz20 trong nhimng trudng hgp thuin lgi nhit cda méi trudng. Néi
ciach khdc, trong nhitng diéu kién thuin lgi cla mdi trudng vi sinh vat
¢é khd nang khodng héa mot cdch hoan toan nhidu chdt bAn hiu co.

Bén canh vai tro tich cyc cla cdc nhém vi khudn, ndm mdc, trong
nudc thai cdn cé cac loai tde cing déng gép mét phdn quan trong trong
qud trinh chuyén héa cdc chat gy 6 nhidm méi trudng khac, Trong nudc
thai, thong qua hoat déng séng cGa minh tdo cung cdp oxygen cho méi
trudng. Chang cdn ti€t vao moi trudng cac chit khéng sinh, nhing chat
nay la vi khi lgi hai diét cdc mAm bénh cé trong nuée thai (dic biét 1a
khu hé vi sinh vit gay bénh dudng rudt). D61 v4i cac vi sinh vat gay
bénh, tdo cén gdy can trd sy phat trién cla chiing bing cich giy kidm
h6a méi trudng séng clia mdt s& vi khuén, canh tranh ngudn thic an dsi
véi cdc nhém vi khudn nay. Ngoai ra tdo con ti&t ra mét s chdt c6 hoat
tinh sinh hoc, gidp kich thich sy phat trién cla mét s8 vi sinh vat cé loi
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trong méi trudng nudc thai. Mgt déng gép khdng thé khéng nhic tdi cia
tdo la mét sd trong ching ¢6 khd nang hdp thu manh cdc kim loai ning
(chi, cadimi ..) va cdc tia phéng xa.

Théng thudng, protein, dudng va tinh bét duge phan giai nhanh
nhat. Cellulose, lignin, md, sdp bi phdn gidi chdm hon nhiéu, va sy phan
gidi xdy ra khéng hoan toan. Do vy quan thé& vi sinh v4t cing thay ddi
tay theo tién d6 cda sy tif 1am sach va thanh phdn cGa chat thai cé trong
nude thai.

Trong thuc t& cho thdy luc ty 1am sach cdc ngudn nude ludn thay ddi
va phu thude vao rat nhiéu yéu t6. Ta cé thé khdo sdt & vai yéu t§ sau
lam vi du:

— Luc tu lam sach dat tri 8 cuc dai § nhiing viing nude ¢6 su chuyén
dong manh, tao dong chdy, lam chia déu nudc thai va gidp trac d6i khi
gilta nude va khang khi xdy ra manh. Ngugi ta nhdn thdy sy phan gidi
manh cdc chit ban chi xdy ra khi ¢6 mit cia oxygen. Khi cé dong chay
clia nuéc, oxygen hda tan dugc cung cdp nhiéu hon. Ngugc lai § nhdng
thdy vuc thi€u su chuyén déng cda nude nhu ao ti, noi nude dong, nudce
thai dé vao sé& bi « dong, thidu oxygen, su phan gidi cdc chit ban kém.
Qud trinh tu lam sach bi can trd.

- Luc ti/ 1am sach ciing thay ddi theo maa. d nhiing nudc ¢6 mia hé-
déng cdch biét vé nhiét d6 rd rét thi lue tu lam sach d mua hé sé ldn
hon d mua déng. Piéunay x4y rado hai nguyén nhan: vao mua hé, nhiét
d4 cao, ¢6 dnh ndng chiunhiéu sé kich thich vi khudn phdt trién nhanh
va cdc thyc vat néi sé cung cdp thém nhiéu oxygen cho nuéc.

Khi néi dén dnh hudng clda yéu td khi hau, ngudi ta cing nhan thiy
6 vang nhiét ddt qud trinh tu lam sach xdy ra nhanh hon nhiéu so vdi
d ving 6n déi ...

Qud trinh ty lam sach nguén nudc mét cdch ty nhién néi trén chi
x4y ra ¢ nhing dia diém ma thanh phdn va sé lugng cdc chat ban phu
hgp vdi luc tu 1am sach cda edc thiy vue. Thuce t& hién nay, cdc thiy vuc
bi chia qud nhiéu nudc thai va rdc so véi khd ndng tu lam sach cda nd,
ngay cd d nhirng diéu kién méi trusng thudn lgi nhat.

Tém lai, qud trinh tu lam sach cdc nguén nuéde I do cédc tdc nhan
sinh hoc. Pdy la mét hién tugng rat quy trong ty nhién. Hi€u va nim
dudc quy ludt hoat déng ctia né, con ngudi dd lgi dung né dé€ lam sach
cde ngudn nudc thadicé 46 6 nhidm vira phdi hodc nudc thii da qua xir I
sinh hoc trong diéu kién nhén tao.
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IV. XU LI NUGC THAI BANG BIEN PHAP SINH HQC

Trong nhiéu bién phdp x4 1i 6 nhiém, bién phdp sinh hgc duge moi
ngudi dac biét quan tam s dung. So vdi cdc bién phdp vat li, héa hoc,
bién phdp sinh hoc chiém vai tro quan trong vé quy mé ciing nhu gid
thanh ddu tu, do chi phi nséng lugng cho mét don vi khéi lugng chat khit
la it nhdt. Dic biét x¢ 1i bing bién phédp sinh hoc sé khong gay tdi 6
nhiém méi trudng — mot nhuge diém ma bién phdp héa hoc hay mic
phdi. Bién phdp sinh hoc st dung mét ddc di€m rat quy cia vi sinh vat,
ddc di€m d4a thu hdt suchd ¥ cla cde nha nghién cdu va cdc nha sdn xuat
1a khad ndng déng héa duge rdt nhiéu nguédn co chit khic nhau cda vi
sinh vat, tif tinh bt, cellulose, ¢ ngudn ddu mé va din xust etia né dén
cdc hgp chdt cao phdn td khde nhu protein, lipid, ciing c¢dc kim loai nang
nhu chi, thuy ngan ... Thuc chit cda phuong phdp nay 1a nho hoat déng
sdng clia vi sinh v4t (sit dung cdc hgp chdt htu co v& mot 56 chat khodng
¢é trong nudc thdi lam ngudn dinh dudng va nang lugng) d€ bién d8i cdc
hgp chét hitu ¢o cao phan £ ¢6 trong nudce thii thanh cde hgp chat don
gidn hon. Trong qud trinh dinh dudng nay vi sinh vét sé nhin duge cde
chdt lam vat liéu € x4y dyng t& bao, sinh truéng va sinh sdn, nén sinh
khéi duge tang lén.

Bién phdp sinh hgc d€ xu li nudc thai cé thé 1am sach hoan toan
cdcloainude thdi céng nghiép chita cdc loai chdt bdn hoa tan hodc phédn
tan nho. Do vdy bién phdp nay thudng dung sau khi loai bé cdc tap chat
phan tdn thé ra khdi nudc thai.

B6t vdi nudc thdi chia cde tap chdt v6 co thi bién phdp nay dung
dé khi cac mudi sulfate, musi ammonium, mudi nitrate, tic 1a nhiing chat
chua bi 6xy héa hoan toan.

* Diéu ki¢n dé ap dung xit li nuéc thai bing bign phap sinh hoc:

Xu li nudce thédi bang bién phdp sinh hoc ¢6 nhidu vu viét va hién
nay dugc st dung rat rdng rdi trong thue t&. Tuy nhién, viéc dp dung né
cing ddi héi nhitng diéu kién nh4t dinh. Mudn dp dung duge bién phdp
sinh hoc, thanh phdn cdc chat hidu co c6 trong nude thai phdi la nhitng
chdt dé bi 6xy héa. Néng do cde chat dgc hai, cde kim loai néng ciing
phal ndm trong gidi han cho phép. Chinh vi vay, khi x( lf cdn diéu chinh
néng dé nude thii cho phi hop. C6 thé tham khéo & bang 14 (Theo tai
lidu cia Trdn Hiéu Nhus, 1992).
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BANG 14: Nong d¢ gisi han cho phép ciia cde chdl trong nudc thai
dua vao cde cong trinh lam sach bing bién phap sinh hoc.

TEN CHAT Cep® TEN CHAT Cep*
Acid acrylic 100 Md béi tron 100
Rugu amylic 3 Acid butyric 500
Aniline 100 Pdng (ion) 0,4
Acetaldehyde 750 Metacrylamide 300
Acid benzoic 150 Rugu metylic 200
Benzene 100 Acid monochloacetic 100
Vanadium (ion) 5 Arsen (ion) 0,2
Vinyl acetate 250 Nickel ({ion) 1
Vinilinden chlorua 1000 San phédm ca ddu 100
Hydroquinel 15 Pyridine 400
Acid dichloacetic 100 Tributylphosphate 100
Dichlocyclohexane 12 Triethylamine 85
Diethylamine 100 Trinitrotoluene 12
Diethyleneglycol 300 Triphenylphosphate 10
Caprolactan 100 Phenol 1000
Rezorcin 100 Formaldehyde 160
Amon rodanua 500 Chlobenzene 10
Chi (ion} 1 Toluene 200
Acid stearic 300 Sulphanole 10
Sulfur (theo Hy8) 20 Antimon (ion) 0,2
Kerosene (dau lia) 500 Crezol 100
Lactonitryl 160

) 2
{*}: Ghi chi: Cep 12 néng d6 gidi han cho phép cua cdc chat {(g/m nudc thai)

Ngoai ra, cdc diéu kién cla méi trudng nhuy ham lugng Oz, pH, nhiét
d6 cia nubc thai... cling phdi ndm trong mét giéi han nhat dinh d€ bio
ddm sy sinh trudng, phét trién binh thudng ctia cdc vi sinh vat tham gia
vao qud trinh xr li,

1. Thanh phin va cdu triic cdc loai vi sinh vat tham gia
xi li nuée thai

Yéu t8 quan trong nhat cia bién phép sinh hoc d& x& 1i nude thai
la s dung bin hoat tinh (activated sludge) hoac mang sinh vat,

Bun hoat tinh cing nhu mang sinh vat 1a tdp hop céc loai vi sinh
vat khéc nhau. Bin hoat tinh 14 bdng mau vang ndu dé& ling, c6 kich
thude 3 - 150um. Nhimg bdng nay bao gdm céc vi sinh vat séng va co
chdt rdn (40%). Nhimg vi sinh vat séng bao gém vi khuén, ndm men,
ndm mée, mot s& nguyén sinh dong vat, doi, giun.
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Mang sinh vat phat tri€n & bé mat cde hat vat lidu loc c6 dang nhdy,
day tif 1 - 3mm ho&c hon. Mau cda né thay déi theo thanh phin cGa nuse
thdi, tit vang x4m dén nau t6i. Mang sinh vat cing bao gém vi khuén,
nam men, ndm méc va moét s§ dong vat nguyén sinh khédc. Trong qud
trinh x{ i, nu6c thai sau khi qua bé lgc sinh vat ¢6 mang theo cac hat
cia mang sinh vt véi cdc hinh dang khdc nhau, kich thuéc tir 15 - 30pm,
¢é mau vang xam va niu.

Muén dua bin hoat tinh vao cdc thigt bi xit i, cdn thuc hién mét
qua trinh goi 14 “khdi déng” tic la qua trinh d€ cho leai biin gdc ban déu
(thuong kém vé kha ning ling va hoat tinh) dudc nusi dudng d€ trd thanh
loai bun ¢6 hoat tinh cao va cé tinh két ling tot. C6 thé goi d6 1a qua
trinh “hoat héa” bin hoat tinh. Cufi thoi ki “khéi ddng” bun s& c6 dang
hat. Cdc hat nay c¢6 46 bén cg hoc khdc nhau, ¢6 m@c d6 vd ra khdc nhau
khi chiu tdc dong khudy trén. Sy tao hat ciia bin & dang nay hay dang
khéc phu thude vae tinh chdt va ndng d6 cha bun gée, chat higng méi
trudng cho thém vao dé hoat héa bun, phuong thiic hoat héa va cudi cing
la thanh phén cde chat c¢é trong nuéc thai.

Loai bun gdc t&t nhédt 14y tU bin & cdc thiét bi xi li nude thai dang
hoat dgng. N&u khéng ¢d loai nay thi cé thé 14y loai bun chua thich nghi
nhu biin 14y tit edc b& x& Ii theo kiéu ty hoai, biin cong ranh, kénh rach
6 nhiém nhiéu, bin phan heo, phan bd di phan hiy... Cdc vi sinh vat
chia trong bin nay ngheo vé s lugng nhung da dang vé chiing loai.

2. Xit 1i nude thai bing bién phap sinh hoc trong diéu kién
ty nhién

Co s6 khoa hoc cia phuong phdp nady 13 dua vao kha nang ty 1am
sach cia dit va nude dudi tde déng cGa cdc tdc nhan sinh hoc ¢6 trong
tu nhién, nghia la théng qua hoat déng téng hgp cla cac tdc nhan ti
dong vat, thue vat dén vi sinh vat d€ 1am bién d6i ngudn nuée thai bi
nhiém bin bdi cdc hgp chat hiu co va vé co, va tir d6 tién t6i gidm dugce
cac chi 8§ COD va BOD cia nude thai xuéng t6i mic cho phép khién cac
ngudn nudc nay c6 thé si dung d& tudi cho cdy tréng hay ding dé nubi
cac loai thdy san.

Bién phép kff i nay thudng dp dung 481 v6i céce loai nuée thai cong
nghiép c6 d6 nhiém bén khéng cao hoic nuée thai sinh hoat.

Vige xd lf nue thdi nay duge thyc hidn bing cic canh déng tudi, bai
loc hode hé sinh hoc.

Dién bién cta qud trinh x( li nhu sau: Ngudi ta cho nu6e thai chay
qua cdc khu rudng dang canh tdc hoiic nhitng cdnh déng tréng khéng canh
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tdc dude ngin bg tao thanh nhing 6 thia, hodac cho nude thai chay vao cac
a0, ho ¢6 sdn. Nudc thdi 6 trong cde thiy vyc nay s& tham qua cdc 16p dat
bé mit, cdn s¢ duge gitt lai ¢ ddy. Trong qud trinh tén luu nude § day, dudi
tdc déng cua cdc vi sinh vit cung cdc loai tdo, thuc vat sé xdy ra qud trinh
dxy héa sinh hoe, chuyén héa edc hgp chd't hidu eo phite tap thanh céc chat
don gidn hon, thadm chi ¢d thé bi khodng héa hoan toan. Nhu vay, sy ¢
mit cua oxygen khéng khi trong cdc¢ mao qudn ctia ddt hodc oxygen duove
thairado hoat dong quang hgp ctatdo va thyc vt & la yéu té quan trong,
can cho qud trinh 6xy héa ngudn nude thai. Cang xuéng ldp d4't é dudi sdu
lugng oxygen cang it di, vi vy s dnh hudng dén quéd trinh 6xy héa, lam
qud trinh nay giam dan. Cudi cing d&€n mdt d6 sdu nhdt dinh chi con lai
hoat déng cda vi khudn gay quad trinh khi nitrat.

Qud trinh xu li nay cho th&y ngoai viéc lam sach ngudn nude thdi,
con ngudi con s dung chinh ngudén nude da duge xd H nay dé phuc vu
tudi cho cdy trdng trén dong rudng hay dé nubi cdc loai thdiy sén.

Tay theo phudng phdp x& li ma ngudn nude sau xu i sé duge Ung
dung khac nhau:

~ O phuong phdp x( 1i biing cdnh déng tudi va bailac chife nang xd
li nude thaila chu y&u, con tde dung phuc vu néng nghiép (nuée tudi cho
cdy tréng) 1a thyd yéu.

— J bién phap hé sinh hoc thi ngoai nhiém vu xd 1i nude thii, bién
phdp nay ¢on phuc vu cho viée nuéi trédng thuy sdn, cung cdp ngudn nudc
tudi cho cdy tréng va gidp diéu hdoa déng chiy cia nude mua trong hé
théng nudc thdi clia cdc dé thi.

0 cdic do thi cia Viet Nam cé rat nhidu ao hé, séng rach, do vay viéc
xu li nuée thai sinh hoat thanh phé bidng bién phdp sinh hoc trong diéu
kié¢n tynhiénla khd thich hgp. Bién phdp nay it tdn kém vén ddu tu, viéc
bdo tri, vdn hanh khéng doi héi ¢é ngudi quan li thudng xuyén. Ngoaira,
cdc hinh thite xd 1i nay it nhiéu e¢dng quen thudc vdi ngudi dan Viét Nam
qua viéc trude nay thudng su dung ao hd d€ thd beéo, nudi tém c4.

3. X4 1i nudc thii bing bién phap sinh hoc trong diédu kién
nhan tao

a) X« i hi€u khj :

* Nguyén li chung cia qua trinh 6xy héa sinh hoc trong diéu kién
hiéu khi :

Khi nudc thdi tiép xdc vdi ban hoat tinh, cdc chat thdi cé trong méi
trudng nhu cdc chdt hitu co hoa tan, cdc chat keo va phéan t nhé sé
duge chuyén héa bang cdch hdp phu va keo tu sinh hoc trén bé mat cde
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té€ bao vi sinh vat. Tigp sau d6 la giai doan khuéch tdn va hap thu cdc
chdt bédn tif mat ngoai cia t& bao vio trong t& bao qua mang ban thdm
(tdc mang nguyén sinh). Cdc chit vaoe trong t& bao dudi téc dong cda hé
enzym 1di bao s& duge phan hiiy. Qua trinh phan gidi cdc chat b&n hit
ce xdy ra trong t&€ bao chat cia t& bao séng 12 cac phin tng 6xy héa khi,
¢6 thé biu dién ¢ dang tdng quat nhu sau:

San pham San phdm
Céc Vi sinh vit qud trinh da duge téng
chat bén + O, > 6xy héa + hop (t& bao vi
him ca Céc chat dinh dutng (dudng, rugu... sinh vat + san

COs + HyO) phdm kh4c)

Su 6xy héa cdc hop chat hitu co va mt 3 chat khodng trong t& bio
vi sinh vat nh¢ vao qud trinh hé hdp. Nh¥ nang lugng do vi sinh vat
khai thac duge trong qud trinh hé hdp ma ching c¢6 thé téng hop cac chat
dé phuc vu cho qua trinh sinh trudng, sinh san ... K&t qua la s& lugng 1€
bao vi sinh vat khéng ngimg duge tang lén.

Céc qua trinh trén lién tuc xdy ra, néng d cha cdc chat & xung
quanh t& bao sé giam ddn. Cdc thanh phdn thic 4n méi tir méi trudng
bén ngoai (nudc thai) lai khuéch tan va b8 sung thay thé vao. Thong
thudng qua trinh khudch tdn cac chit trong mai trudng xay ra cham hon
qua trinh hdp thy qua méang t& bao, do vay ndng dé cdc chat dinh dudng
xung quanh t& bao bao gi¥ cling thap hon noi xa t& bao. Déi véi cdc sin
phdm cila t€ bao tiét ra thi nguce lai, nhiéu hon so véi noi xa t& bao.

* Cac yéu 16 mdi tritong anh huong dén moi truomg xw U
Bé béo dém qua trinh xi¥ }i biing bién phap sinh hoc trong didu kién

hiéu khi duge tién hanh tét, ngudi ta theo ddi va didu chinh cdc y8u t&

mbi trudng sau day:

- Oxygen {Og2) : Trong cdc céng trinh xif If higu khi, Oz 14 mot thanh
phan cyc ki quan trong clia mdi trudng. Cong trinh phai bdo ddm cung
cap ddy di lugng O2 mdt cdch lién tuc va ham lugng Oz hoa tan trong
nude ra khéi bé ling dot hai khéng nhd hon 2mg/l.

~ Néng dé cde chét bén hdu co phai thap hon ngudng cho phép. Cé
nhiéu chdt bén hitu ¢ néu & ndng d6 qué cao, vitgt qué mifc cho phép sé

anh huéng xdu dén hoat déng séng coa vi sinh vat tham gia x& li. Do

vAy khi dua nudc thai vao cdc cong trinh xb li, cAn kidm tra cde chi s&

BOD va COD cua nudc thai. Cy th&: hén hgp nudc thdi céng nghiép va
nude thai sinh hoat chdy vao céng trinh xid li 12 bé loc sinh hoc phai ¢6
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BOD toan phin (BOD,,) < 500mg/l, néu ding bé aeroten, thi BODy, khéng
duge qud 1000mg/l. N&u nude thai ¢6 chi s6 BODy, vugt qua cdc gigi han
néi trén, can thiét phdi dung nudc thai da qua xu Ii hay nudc séng dé
pha loang.

- Néng d¢ cdc chdt dinh duong cho vi sinh vdt : DE vi sinh vat tham
gia thuc hién cdc qua trinh 6xy héa nude thai m@t cach ¢6 hidu qua, cin
thiét phai cung cdp cho ching ddy du cdc chat dinh dudng trong méi
trudng song. Lugng cde chat dinh dudng cdn thidt dé cdc qua trinh sinh
héa x4y ra binh thutng khéng duge thap hon gla tri néu ¢ bang 15.

BANG 15: Néng dé cac chdt dink dudng cdn thist
(Theo M. X. Moxitrep, 1982/

BODy clla nude thai N&ng dé nitrogen trong Néng 48 phosphor
(mg/N mudi ammonium (mg/ trong P20s (mg)
< H00 15 3
500 - 1000 25 8

Ngoai nguén nitrogen, phosphor ¢6 nhu ciu nhu da néu & bang 15,
cdc nguyén t§ dinh dudng khosng khde nhu K, Ca, S ... trong nuée thai
thutng cing di cung clp cho nhu cdu cia vi sinh vat, ta khéng can phai
cho thém vao nira.

Cac chat dinh dudng néi trén rit can cho hoat dong séng cha vi sinh -
vat tham gia x li nuée théi, néu thidu sé kim hdm va ngan can cde qui
trinh 6xy héa sinh hoc. Né&u thifu nitrogen mét cach lau dai, ngoai viée
can trd cdc qud trinh sinh héa, ¢on lam cho bun hoat tinh khé lang va
dé trdi theo nude ra khéi bé ling.

Bé xdc dinh so bd lugng cAc nguyén t§ dinh dudng cAn thist déi vai
nhiéu loai nude thai céng nghiép, ¢6 thé chon ti 1& sau:

BODy, : N:P=100:5:1

Ngoai ra cdc yéu t6 khac cia mét trudng nhu pH, t° cing ¢6 anh hudng
dang ké dén qua trinh hoat dong cta vi sinh vat trong cdc thiét bi xi Ii.
Qua thuc nghiém cho thay, thuong gid tri pH t8i wu cho hoat déng phan
giai cua cédc vi sinh vat trong bé x( li hidu khi 1a 6,5 - 8,5 va nhiét d6 cia
nude thai trong cdc ¢éng trinh ndm trong khoang 6°C - 37°C.

* D& xf li nudce thai bing phuong phdp sinh hge trong diéu kién hisu
khi, thuong sit dung hai loai cong trinh 1a bé loc sinh hoc (biofilter} va
bé syc khi (aeroten).
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— B€ lgc sinh hoc (biofilter):

La thiét bi xu i nudc thdi dua theo nguyén tdc loc véi su tham gia
cua vi sinh vat. Thi€t bi nay lam bdng bé téng c¢6 dang hinh tron hay
hinh chd nhét ¢6 hai ddy (hinh 26). Pdy trén goi la ddy dadn luu, dugc
cdutao bidng bé téng cot thép cé thung 16 véi téng dién tich cdac 16 thing
khong nho hon 5 - 8% dién tich cia ddy. Pdy dudi duge xay kin, ¢6 do
ddc nhat dinh (d€ nudc dé dang chdy vé mét phia) va thong véi bé ling
thi cdp, la noi nude thai sau khi duge xd 1i xong d6 ra. § bé nay nude
dugc luu lai mot thoi gian ngdn d€ duge ldng cén trude khi d6 ra ngoai
hoa vao hé thong thodt nude clia thanh phd. Chiéu cao cia bé loc (hay
chiéu cao clia ¢ét nguyén liéu) sé phu thude vao thanh phén ciia nudc thai
cing nhukhd ndng 6xy héa ciia mang sinh v4t. Luu lugng dong chdy cia
nude thai phu thude vao kha ndng 6xy héa cia mang sinh vat.

Nude thai di vao

Khﬁng khi

g < Nudc thai

sau xtr li di ra
Bé€ ldng thi cdp

Ddy dén luu: day trén P4y du6i e6 do doc

Hinh 26 : Bé loc sinh hoc

Dé tao diéu kién hi€u khi cho qud trinh xd li, tir phia dudi cia ddy
dan luu, nguoi ta cho khéng khi di 1én qua vat liéu loc hoéic tdém mang
biang thong khi ty nhién (do chénh léch nhiét d6 trong bé loc) hay théi
khi biang quat.

Vat liéu dung trong bé loc la cdc loai d4 cudi, dd ddm va xi than d4
(theo phuong phédp c¢6 dién). Hién nay d€ tdng dién ti€p xic gida vi sinh
vat va nudc thai va nhdt la dé trdnh tinh trang tdc nghén cia dong chay
trong cdc thiét bi loc sinh hoc, ngudi ta thay cdc vat liéu loc biing nhing
td&m mang lam béing vat li¢u nhe, x6p ¢6 cdu tao dang 6ng hodc dang miéng,
dugc thiét ké sao cho ¢6 nhiéunép gap khiic (d€ tang dién tich bé mat).

Nudc thai 6 chita vi sinh vat tham gia x{ 11 duge tudi tif trén xudéng
16p vat liéu loc hay tdm mang theo nguyén tdc chénh léch thé nang. Khi
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dong nuée thai chay qua vat liéu loc hay tam mang, vi sinh vat sé& phat
trién tao thanh mang sinh vat bam vao khdp bé mit cia nguyén liéu loc
va tAm mang, va khu trd & day. Nhu vay, khi ddng nude thai chdy lién tuc
v6i mét van toc nhét dinh tir trén bé mat cda bé loc xudng sé ti€p xuc truc
tiép v4i mang sinh vat. Va hic d6 sé xay ra qud trinh éxy hda cac chat ban
¢6 trong nuée thai, dé cudi cung khi dén bé l&ng tha cap, nude thai sé cb
chi s6 BODs gidm di rdt nhidu so véi nudc thai chua xit i

Trong qua trinh van hanh cda bé lgc sinh hoc, sy sinh truéng va
chét di clia mang sinh vit xay ra khéng ngimg. Mang sinh vat bi chét
s¢ bi tdch ra khéi noi bam va bi cudn theo dong chdy. chdy ra khéi bé
loc, cudi cung sé duge ling lai & bé ling tha cap cing vdi ein bon.

Hiéu qua lam sach nu6c thai cia b€ loc sinh hoc kha cao. Néu he
théng bé loc hoat dong tét c6 thé xit 1f lam gidm 90% chi s§ BODg cta
nudc thai.

- Bé& suc khi {Aeroten):

Ngoai viéc ding bé loc sinh hoe, trong x¥ li nudc thai bing bién
phap sinh hoc & diéu kién hi€u khi, ngudi ta ¢6 thé s dung bé suc khi
{aeroten).

BE suc khi (hinkh 27) 1a hé théng bé bxy héa (1) ¢6 dang hinh chit
nhat duge ngan ra lam nhiéu buéng (3 dén 4 budng) ndi véi bé ling (2).
Giong nhu & bé loc sinh hoc, qué trinh x( li nudc thai & bé suc khi duoe
tién hanh nho hoat dong cia hé vi sinh vit & bin hoat tinh. Nhung qu4
trinh nay duge thuc hién trong diéu kién c6 théng khi manh nhe he théng
suc khi tir dudi day b€ 1én (3). Cudbng 46 thong khi: 5m3;’m /gid, bdo dam
oxygen t8i da cho qud trinh éxy héa. O bé 6xy héa, bun hoat tinh 1ay tis
bin gic sau khi qua giai doan khéi déng hay sif dung bun lang 14y tit bé
lang can (2) chuyén vao. O day bun hoat tinh gap oxygen cta khéng khi
duge bom vao bé s& tién hanh qué trinh éxy héa va khoang héa cac chat
ban trong nudc thai mot cdch kha triét dé. Sau khi chiy suSt qua céc
bubng clia b€ oxy héa, nugc thai sé chay vao bé ldng. § day cing sé xay
ra qui trinh ldng cian xuéng ddy bé, phin nuéc & trén la nuée da duoe
xit 1i s& duge dln ra ngoai.

Trong qua trinh van hanh, ¢ bé 6xy héa, theo thoi gian luong bim
hoat tinb sé& tang lén, déng thoi ciing tich lay nhiéu t& bao vi sinh vat
gia coi khién hoat tinh cGa biin s& gidm. Ngudi ta néi bun bi gia. 'V vay
khi cho biun thu ¢ bé 1dng trd lai bé oxy héa, khong nhat thist cho toan
bé s6 bun c6 trong bé lAng, ma chi cho mét phan. d€ bdo dam néng dé
bun hoat tinh la 2 - 4g/.
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Khéong khi duge g
bom vao beé g

Nude thai va bun

hoat tinh di vao i _§; 5
bé xi i ! ) L 2
3 Bun hoat tinh 2
1 ducie bom tred lai 3 L
~ : : Nude thai sau
T = xir i di ra
Nudc thai va ban ] i
hoat tinh di vao = b.
be xu I1 ~Jt-
Bun hoat tinh
duge bom tra lai

Hinh 27 : B& suc khi (Aeroten)
a. Mat cat doc ; b. Mat cét ngang
Xu 1i nuée thai bang bé aeroten phic tap hon va ddi héi nhibu céng
stc hon so v6i ¢ bé loc sinh hoc. Ngudi ta phai theo doi lién tuc va kip
thoi diéu chinh cac chi s6 nhu :
' + Nong do bun hoat tinh.
+ Ché do théng khi.
+ Nong dé cac chdt bdn trong nuéc thai.
+ Nong do cdc chdt dinh dudng cho vi sinh vat.
b) X li ki khi:
Quy trinh xif 1i nuéc thai bing bién phap sinh hoc trong diéu kién
ki khi 1a quy trinh sinh hoc phan hiy mét cdch y&m khi cac chat hiu co

chia trong nudc thai dé tao thanh khi CHy, cdc san phdm vé co ké ca
COQ va NH3

Quy trinh nay cé nhimg uu diém sau:

- Nhu cau vé nang lugng khéng nhiéu.

- Ngoai vai tré xu li nudge thai, bao vé méi trudng, quy trinh con
tao dugc ngudn nang lugng méi la khi sinh hoc, trong d6 CH4 chiém ti
lé 70 - 75%.

- Cang nhu xi li sinh hoc hiéu khi, ¢ quy trinh nay, bun hoat tinh
cung dugc sif dung lam tac nhan gay bién déi thanh phan ctia nudc thai.
Bun hoat tinh dugc st dung ¢ day c6 lugng bun du thap, ¢é tinh én dinh
kha cao, dé duy tri hoat déng cta bun khéng doi héi cung cdp nhiéu chat
dinh duéng, bun c6 thé tén trit trong thoi gian dai.

- Vé mat thiét bi: Cong trinh c4u tao kha don gian, c6 thé 1am bing
vét liéu tai ché véi gia thanh khéng cao.
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Bén canh nhing wu viét néu trén, cho dén nay quy trinh xi li sinh
hoc ki khi eOng con c¢6 nhing han ché sau:

- Quy trinh nay nhay cam vdi cdc chat doc hai, vdi su thay d6i bat
thusng vé tdi trong cita céng trinh. Do vay, khi sit dung cdn c6 su theo
ddi sat sac cac yéu td cua mdi trudbng.

- Xu H nude thdi chua triét dé, cdn phadi xu li hidu khi sau dé.

- Cho dén nay. nhimg hiéu biét vé quy trinh xi If loai nay con nhiéu
han ché (con thidu nhing kinh nghiém vé van hanh céng trinh, thigu
nhiing hiéu biét vé cdc vi sinh vat ki khi tham gia trong qua trinh xi 1i).

Thay duge nhimg vu diém cla loai quy trinh nay nén cdc nha khoa
hoe dd ¢§ géng dau tu nghién cdu tit quy mé pilot véi cdc méd hinh cb
khsi tich nhé : 6m®, 30m?, 200m® ... dén quy mo lén. P&n nay da cé trén
dudi vai chue nha may xtt i sinh hoe ki khi nuéc thai & cac nuéde nhy Ha
Lan, Hoa Ki, Thuy Si, Cong hsa Lién bang Bic ...

* Cac qua trinh chuvén héa chi véu trong phén hiy ki khi:
- Qué trinh thuy phian (Hydrolysis) :

Mudn hép thu duge cac chat hitu cg c6 trong nude thai, vi sinh vat
phdi thuc hién cdc céng doan chuyén héa cac chat nay. Viéc ddu tién la
phdi thiy phén cac chat ¢é phan ti lugng cao thanh cédc polymer c¢6 phan
ti lugng thap va monomer. Vi chi khi d6 cdc chat ndy méi c6 kha ning
duge hap thu qua mang té bao vi sinh vat. D& thuc hién qud trinh thay
phén, cac vi sinh vat nay phai ¢é hé enzyme cdc loai nhu proteinase,
lipase. cellulase ... Sau thay phan, cdc san phdm sé& duge tao thanh nhy
cac amino acid, dudng, rugu, cdc acid béo mach dai.

Qué trinh thiy phin xay ra kha cham, phuy thudce vao nhiéu yéu td cha
mdi trudng nhiu nhiét d6, pH, cdu tric cia cdc chat hitu co cdn phan giai.

-~ Qua trink acid héa (Acidogenesis) :

Cic san pham cha qua trinh thiy phan sé duge tiép tuc phan gidi
dudi tac dong ciia cde vt sinh vét 1én men acid d€ tao thanh cdc acid béo
dé bay hai nhu acid acetic, acid formic, acid propionic. Ngoai ra con cé
mét sd dang khéc nhu rugu methanol, ethanol, aceton. NH3, CO2, Ho ...

- Qua Irinfi acetate hoa {Acetogenesis) :

Cac acid la san phdm clia qua trinh trén lai duge tigp tuc thiy phan
dé& tao lugng acid acetic cao hon. Sdn phdm ciia qua trinh nay phu thude
vao 4p sudt riéng phan cia Hy trong mai trudng. Ap sudt riéng phén cua
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H, duge giit < 102 atm dé vi sinh vit c6 the thuc hién bién déi H, thanh
CHy theo phéan tng sau:

4H2 + CO2 — CH4 + 2H20

Thuc t& cho thay khi ap suat riéng phan cia Hz 16n thi sin phdm
cua qud trinh nay chda nhiéu acid béo trung gian nhu acid propionic (Cs),
acid butyric (C4).... Do vay, lam chdm qud trinh tao methane.

-~ Qua trinh methane héa (Methanogenesis) :

Bé 1a giai doan cudi cimg eda qud trinh phan hiay cdc san phim him
co don gian clia nhitng giai doan trude dé tao thanh CH4 va CO2 nho cac
vi khudn 1én men methane. Chiing ¢é hai nhém sau:

+ Nhom bién d8i acetate: Nhém nay c6 toc do phat trién cham
va day la nguyén nhan ddi héi eéng trinh xi lf ki khi phéi c6 thai gian
luu cdc chat thai ¢ céng trinh lau.

+ Nhém bién déi hydrogen: Nhém nay cé téc d6 phat trién nhanh
han nhiéu, do dé ¢6 kha ning gid dp sudt riéng phdn cia H2 thdp, tao
diéu kién t8t cho qud trinh bi&n d8i acetate tir cdc acid héo.

* Cac yéu 6 dnh hudng dén qua trinh phan hiiy ki RRi :

— Oxygen : Trong xit li ki khi nuée thai, oxygen duge coi la déc t8 dai
v6l cdc vi sinh vét. Do d6 li tudng nhat 1a tao duoe diéu kién ki khi tuyét
doi trong bé xq Ii.

- Chét dinh dudng: Chét dinh dudng c6 anh hudng dén sy sinh trudng
va phat trién ciia vi sinh vat, lien quan mat thidt dén qud trinh phén
huy cac chat hitu co chia trong chit thai. Do d6 viéc cung cap diy du cde
chat dinh dudng cho vi sinh vat trong qud trinh phan hdy néi trén 1a rat
can thiét. Cang nhu cdc vi sinh vat khdc, vi sinh vat phan gidi ki khi
doi héi cdc chat dinh dudng chinh yé&u bao gém céc hogp chat chia carbon,
nitrogen, phosphor va mét s¢ cdc nguyén t§ vi lugng véi mét ti 1& thich
hgp. Néu khong cung cdp ddy di cAc chit dinh dudng sé anh hudng dén
cac qua trinh phén giai céc chat trong nuée thai, Ching han, nédu khéng
du nitrogen sé anh huéng dén sy hinh thanh cdc enzyme thuc hién qua
trinh phan gidi. Nhung néu cung c4p qué nhiéu nitrogen sé lam han ché
sy phét trién cGa vi sinh vat cé trong nudc thai. Viéc cung cidp day dd
cdc chat dinh dudng cdn thiét s& tao cho bim c6 tinh ling t6t va hoat
tinh cao, hoat dfng tét trong qud trinh x{ Ii.
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- Nmét dé:

Nhém cde vi sinh vt ki khi ¢é 3 ving nhiédt dd thich hgp che su
phan hay cac hgp chat him co, vA ¢ mdi ving nhiét 49 sé thich hap vdi
mbi nhém vi sinh vat ki khi khdc nhau.

+ Vung nhiét dé cao: 45°C - 65°C (thermophilic}.
+ Vung nhiét dé trung binh: 20°C - 45°C (mesophilic).
+ Ving nhiét d& thap: dusi 20°C (psychrophilic).

Hai viing nhiét dd dau thich hgp cho hoat déng ctia nhém cde vi sinh
vat 1&n men methane, § ving nhiét 46 nay lugng khi methane tae thanh
cao. Déi v4i viung nhiét do cao (45°C - 65°C), dé duy tri nhiét dd nay can
thiét phai cung cAp thém nhiét lugng, diéu nay s& gay té6n kém cho cong
trinh, tinh kinh t& cia céng trinh xu li s& bi han ché.

O nudc ta, nhiét do trung binh tu 20°C - 32°C, sé thich hgp cho
nhém vi sinh vat § vung nhiét d6é trung binh phat trién.

- pH:

Trong quy trinh x( 1 ki khi, pH ctia méi trudng c¢6 anh hudng lén dén
tée d6 phan hay cac chat hitu co, cu thé la anh hudng dén 4 qud trinh
chuyén héa cd ban cua su phan huy ki khi. 3 cac qua trinh xt Y, ngudi ta
phan thiy cac qua trinh chuyén héa co ban chiu anh hudng trye tiép lan
nhau, khi mét trong cac qud trinh nay bi can tré hoidc thic ddy sé anh
huéng dén qu4 trinh x3y ra tié€p theo, do d6 s& lam toc dd phan hay céc
chét xdy ra cham lai hodc nhanh hon. Vi du: Khi nhiét dé thay déi hoac
khi thanh phan nudc thai thay déi (do nap mdi vao cong trinh) thi nhém
vi sinh vat acid héa thich nghi hon so vdi nhém vi sinh vit sinh methane.
Khi pH giam manh (vi du: pH < 6) sé& lam gidm gud trinh sinh khi CHa4.
Hon nita khi pH giam, céc acid trung gian tich loy nhiéu, lam cac phan
ing phan hiy khé thuc hién va dan dén dimg qua trinh acetate héa. .

pH tél uu trong qua trinh phan hav ki khi la 6,5 - 8,5.
- Céc ddc 16.

Qua tim hiéu dac diém sinh li cac vi sinh vt tham gia xi H nudc
thai biang phuong phap ki khi, ngudi ta nhan thay:

+ Mot s6 cac hop chat nhu CCls, CHCl3, CH2Clz ... va céc ion
tu do cia cac kim loai ning cé ndng d6 1mg/l s& thé hién tinh doc d6i
v ecac vi sinh vat ki khi.

+ Céc hop chdt nhu formaldehyde, SOz, H2S véi néng d6 50 -
400mg/l s& giy doc hai vdi cdc vi sinh vat ki khi trong céng trinh xu Li.
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+ 8% duge coi la tdc nhan gay e ché qua trinh tao methane. 8§
di ¢6 l4p luan nay la do nhidu nguyén nhan khac nhau : S lam két toa
cdc nguyén t8 vi lugng nhu Fe, Ni, Co, Mo ... do d6 han ché& su phat trién
cha vi sinh vat; déng th¥i, cdc electron gidi phéng ra tir qud trinh éxy
héa cédc chat hitu co st dung cho qud trinh sulfate héa va lam gidm qua
trinh sinh methane.

+ Céc hgp chat NH4" ¢ néng dé 1,5 - 2mpA gay de ché qud trinh
1&n men ki khi.

* Cae dang cdng trinh xv Ii ki khi :

Cac cong trinh x& H ki khi da duge dng dung tir rat lau doi va c6
qua trinh phat trién tif don gidn dén phitc tap, ngay mét hoan thién hon,
dap ung yéu cAu xif li nude thai.

Vao nifa dau thé ki XX, Céng nghé sinh hoc ki khi da duge ung dung
dé€ xtt 1{ can, ch4t thai dam dac ... duge thé hién qua mét s& ecéng trinh
quen biét ¢é dién nhu:

~ BE t hoai (hinh 28-1) : Pay la loai cong trinh xd li nuée thai loai
nhé ding cho titng h¢ gia dinh. Loai céng trinh nay thuc hién hai chitce
néng: ling va chuyén héa cin ling cia nude thai (chi y&u 1a nube thai
tir cAc nha vé sinh) bing qué trinh phén gidi sinh hoc ki khi.

- BE fdng hai v (hinh 28-2) : C6 nguyén t4c hoat déng va thue hién
hai chic nang tuong tu nhu b€ ti hoai, nhung & quy mé 16n hon, xi li
nude thai vdi cong suidt 16n hon.

Tit nhilng nam cda thap nién 70 tré vé sau, cong trinh xd 1i nudc.
thai d4p dung bién phap sinh hoc ki khi da phat trién thém mét bude méi
hoan thién hon. Thii gian nay xuit hién hang loat c4c céng trinh nghién
ctu da duge dua vao (ng dung thue t& dé xi li nudc thai sinh hoat va cd
mot 58 loai nude thai céng nghidp giau chat hiu co. Trong s& d6, dang
Iuu ¥ ¢6 cac dang céng trinh sau:

- BE methane cd dién (hinh 28-3, 28-4) : Pugc img dung dé€ x& 1i can
ldng (1 bé ldng) va bin hoat tinh du cha tram x( 1i nude thai. Hiu hét
cdc tram xu li nude thai cia thanh phd déu sit dung loai céng trinh nay.

-~ BE loc ki khi AF (Anaerobic Filter) (hinh 28-5) : O cong trinh nay
qud trinh xif If duge thuc hién qua vat liéu loc dé vi sinh vat ki khi dinh
bam vao va thyc hién qud trinh chuyén héa sinh héa cic chat hitu co
chifa trong nuée thai va dong thoi trdnh sy ria trdi clla mang vi sinh
vat.
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-~ BE& xit Ii sinh hoc ki khi voi dong chdy nguge qua béng bun hoal tinh UASE
(Upflow Anaerobic Sludge Blanket) (hinh 28-6) : Loai céng trinh nay khéng
¢6 vat ligu d& (vat liéu loe) nhu & bé loc ki khi AF. & day cde vi sinh
vat ki khi lién két va tap hop lai hinh thanh d4m 16n dang hat va c6
vai trd chG yéu d€ chuyén héa cdc hgp chit hiu co. Ching di nang dé
tranh hién tugng rda trdi ra khdi céng trinh. Bé UASB c6 cdu tao gdm
hai ngan: ngan ling va ngin phan hiy. Bing bién phép thist k& khé dic
biét cia ngan ling cung vdi tinh l&ng tét cha bun ki khi sit dung trong
cong trinh, nguii ta gidi quyét duge van dé luu lai néng d6 sinh khéi bun
cao trong bé v gidm duge thoi gian luu nudc.

- Ngoai cde ki€u cong trinh trén, trong thuc t& ngudi ta con nghién
citu hinh thanh cdc dang coéng trinh két hop giita cong trinh UASB va
AF (hinh 28-7) hoac céng trinh bun léng (Fluidized sludge bed), (hinh
28-8).

Nudc ra
sau xu 1§

Nude thai vao bé

Khi thai
Khi thai \! Nudie ra
——

Nuac thal . ; Iy
vio bé ~ =-Nudc T4 Nudgc thai

sau xu Ji vao bé

Bé ling
Biin tudn hoan Ban thai
3 4

Hiph 28 : Cac dang bé x{ i kj khi
1. B& t hoal; 2. Bé 1&ng hai v&; 3, 4. B& methane cf dién:
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Nude ra

Khi thai
Nuge = sau xir li
sau xu li
]folt liéu
e Tang bun
T ~Z =T hoat tinh
— —
—'t\ L] - [) L)
: RE
Nude thai di vao bé Nugc thai di vao bé .
Khi thai
Khi thai Nuéc ra
e sau xur 1i
Nuée ra
sau xtf 1i
Téng bun
Tdngbin _ | ~— — - hoat tinh =
hoat tinh —-"-_"-_‘_‘:" S T
——tl- ] L] [ a_ s --1
T e W
di vao bé di vao bé

Hinh 28 : Cac dang bé xu li ki khi (tiép theo)
5. BE loc ki khi AF; 6. Bé UASB:

7. BE hén hgp UASB + AF; 8. B& bun béng;
Ngoai cdc so d6 thé hién cdch xi li nuéc thai da néu trén, ta c6 thé
quan sat hién trang xay dung cdc céng trinh xi li qua cac hinh chup

(hinh 29).
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Hinh 29 : Hé& théng xU li nudc thai
a. Hinh chup hé théng xu Ii nudc thai bang phudng phap hiéu khi. B& & gan co thé
nhin 15 la bé lang. BE & xa 1a bé loc v6i nhiing tia nudc thai duge tusi xudng cac I6p vat
liéu loc (da, cat ...).
b. Hinh chup hé théng x Ii nudc thai bang phuong phép ki khi. Hé théng cac bé
chda nudc thai va bun hoat tinh. Phan I16n cta bé ndm chim dudi dat.
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