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Lot néi ddu

Cong nghé sinh hoc la cong nghé s dung cde hé thong sinh hoe, cde té
bao vi sinh vit, dong vat, thic vat va cdc dén chdt ciia chiing dé tao ra cdc san
phdm cdi bién hodc cdc qua trinh chuyén hod phuc vu lgi ich con nguoi. Céng
nghé vi sinh duoc coi 1a mot trong nhitng nganh miii nhon cia céng nghé sinh
hoc co tac déng to Ién dén doi séng con nguoi do viéc sir dung vi sinh vat dé
tao ra hang loat cdc san pham niue ricgu, bia, acid hitu co. acid amin, ¢de chdt
diéu vi, dung moéi hitu co, vitamin, khdng sinh, vacxin,... Cong nghé vi sinh
ciing con duoc ding dé xir Iy phé thai va lam sach méi truong. Tinh wy viél
cia cdng nghé vi sinh ld c6 thé tao ra hoat chdt trong néi Ién men frong thoi
gian ngdn ma khéng can phu thugc vao thoi vu, dét dai, thoi tiét nhie ¢ cdy
tréng. Vi sinh ﬁcir da tré thanh cong cu chuyén gen Iy teomg ma gid tri cia né
la ciing mot cong cu nhung c6 thé tao ra cdc san pham 6 chat !ucmg cuo va gida
thanh ré.

Déi twong nghién ciru cia cong nghé vi sinh rdt rong lon. Trong cudn
sdch nho ndy ching t6i chi gici thiéu mét sé linh vue dién hinh.

Mot sé ung dung kinh dién va quen thudc cug céng nghé vi sinh nhu san
xudt ruou gao, bia khong duoc trinh bay trong pham vi quyén sach nay. Thong
tin {ién quan da dwoc trinh b(.)y rdt day du trong cdc tai liéu chuyén nganh.

Cdce chuong "San xudt Insulin”, Tro sinh", "Phuc héi sinh hoe” dwoe viét
vGi sy tham gia ciua Nguyén Thi Thanh Diu vi chwong "Thude trir séu vi sinh"
vdi swe tham gia cia Vi Phuong Ly. Cac chuong "Ung dung vi sinh vdr trong.
ché bién thirc pham", "Cong nghé san xudt acid hitu co”, va "Bdo tang gféng
vi sinh vit” dwoc bién dich chi yéu dia theo: Robinson, R.K., Batt, C.A, Patel
P.D. (2000) Encyclopedia of Food Microbiology. Academic Press.

Sdch xua_! ban ldn ddu chic khong tranh duge sai sér. Ching (6i xin
chan thanh cdim on sw dong gép ¥ kién cua ban doc dé lan xudt ban sau duoc
hoan thién hon.

Cic tic gidg



Chuwong I
CONG NGHE SAN XUAT INSULIN

1. INSULIN
1.1. Cau triic phan te insulin

Insulin ]& mdt hormon protein do cac té bao beta cua tidu dao Langerhans trong
tuyén tuy sinh ra. Phdn tr protein insulin trong déi nhé, ¢6 khéi luemg khoang 6000
Dalton (Da), duoc cdu tao bai 2 chudi polypeptid A va B. Céc chudi A va B lién két
v4i nhau bang cac cdu disulfua, ngoai ra c¢on ¢6 mot chu disulfua nita nim trong
chudi A. O hiu hét cac loai, chudi A bao gdm 21 acid amin con chudi B ¢6 30 acid
amin. Mic du trinh tir acid amin cta insulin khic nhau gifta cac loai nhung mot sé
doan nhét dinh cha phén ti lai ¢6 tinh bao tdn cao, cac doan do6 ¢6 chira vi tri cta 3
ciu disulfua, ca hai ddu cua chudi A va cdc nhanh bén ciia ddu COOH cua chudi B.
Su tuong ddng trong trinh ty acid amin din dén ciu truc 3 chidu cua insulin ¢ cac
loai khac nhau rit gibng nhau. Insulin tach chiét tir mot ddng vat cd kha ning hoat
ddng sinh hoc cao trong nhiéu loai khac. Cac phén tir insulin c6 Xu huong tao thanh
dang dime trong dung dich do hinh thanh cac 1ién két hydro gilta céac dau COOH cua

cdc chudi B, Ng0a1 ra, khi c6 mit céc ion kém, cac dime insulin lién két tao thanh
hexame. Cac mébi twong tac nay cO y nghia rit quan trong trong diéu tri. Dang

00.
¢ Chudi A

Chudi B

Hinh 1.1. CAu truc phén t&r insulin dang phing



monome va dang dime dé dang khuéch tan vao mau, trong khi d6 dang hexame
- khuéch tan rat kém. Do d6, su hip thu cac thudc chira ham luong hexame cao thudng
" bj chim va ngumg hin. Van d& nay da thic ddy su ra doi cia mot sb loai chat insulin
gid tai td hop. Loai chit ddu tién nhu thé duge ban trén thi trudng la insulin lispro,
phén tr chét nay ¢o trat tu lysin va prolin trén ddu COOH cua chudi B bi dac nguoc;
sw cai bién dé khong lam mét kha nang gan véi thu thé cua insulin nhung lam giam
t6i da khuynh hudng hinh thanh dang dime va hexame.

1.2. Vai tro sinh hoc cua insulin

Insulin 12 mét trong nhitng hormon didu h(‘)a'nc"ing dé glucbse trong mau. Chirc
ning cin bang ndi mdi va ning luong sinh hoc nay cuc ky quan trong béi vi glucose
14 nguén nhién liéu chinh cta hd hép té bao va ngudn khung cacbon quyét dinh cin
cho téng hop cac hop chét hitu co. Can bing trao dbi chét phu thudc vao viée duy tri
glucose mau & Igén mot diém &n dinh, khoang 90mg/ml & ngudi (theo Campbell).

1.2.1. Insulin va trao déi hydratcacbon

Glucose duge giai phong tur tinh bdt, saccarose, v.v... nhd thiy phén khi ti€u hda
thire an, sau d6 dugc hdp thu vao mau & rudt non, Nbéng db glucose cao trong mau
kich hoat su giai phong insulin va insulin hoat ddng trong céc té bao khip co thé
nhim thic ddy sw hip thu, sir dung va dur trit glucose. Tac dong cia insulin lén trao déi
glucose thay dbi tiry theo md dich. ' |

Céc phan tir insulin tuda hoan trong dong mau cho t&i khi ching gan.voi thu thé
clia ching trén mang té bao. Khi d6, phuc hop thy thé-insulin khoi phat mdt chudi
truyén tin hiéu mang théng tin dugc phét ra boi insulin: chuyén glucose ra khoi huyét
tuong. Trong mot loat cac dap tng té bao do su hoat héa cua insulin gy ra thi busc
chia khoa trong trao ddi chét glucose 1a budc tam ting su hoat dong cia protein vén
chuyén glucose GLUT4 glucose transporter. Nhd su van chuyén thudn lgi glucose
vao trong cdc té bio, cac GLUT4 di loai glucose ra khéi dong mau mét cach higu
qua. Nhimng thay d6i nhu vay kéo dai tir vai phut dén vai gid. GLUT4 ¢6 mit trén
mang té bao cua nhiu loai md trong co thé nhu m{ co xuong (dbt chay glucose 1am
ning luc;hg), md m& (chuyén glucose thanh triglyxerit dé du trir) va md gan.

Insulin thic diy gan dy trit glucose dé hinh thanh glycogen. Ph_’én 16n glucose
duge hép thu ngay tir rudt non vio cic té bao gan, dé chuyén hoéa thianh chit du trix
glycogen. Insulin ¢4 nhiéu tac ddng trong gan thuc diy sinh téng hop glycogen. Piau
tién, nd hoat hoa enzyme hexokinase, chit nay phosphoryl héa glucose, nh do
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glucose bi bdy vao trong té bao. Insulin con trc £hé hoat dong cua glucose-6-
phosphatase. Insulin ciing hoat hoa nhiéu enzyme lién quan truc tiép dén sinh téng
hop glycogen, bao gbm phosphofructokinase va glycogen syntase. Khi khong c¢6 mit
insulin, téng hop glycogen trong gan bi dumg lai va cac enzyme chiu trach nhiém
phan huy glycogen sé& hoat dong.
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Hinh 1.2. Hoat déng ctia Insulin

Vi insulin ngan can mirc do ting qua cao cua duong mau nén khong duoc phép
¢6 qua nhiéu insulin. Mdt bude trong kiém soat muc do insulin 1a enzyme insulinase
(dugc tim thay trong gan va than) phan huy insulin dang tuan ‘hoan trong mau, lam
cho hormon nay phan huy véi thoi gian ban ra khoang 6 phut. Qua trinh nay bao dam
mirc d6 insulin luu hanh trong mau dugc diéu chinh va muc do glucose mau khong
giam xudng thip dén mirc nguy hiém.

1.2.2. Insulin va trao déi lipid

Insulin ¢6 tac dong quan trong lén qua trinh trao d6i lipid. Céc tac dong do
bao gom:

a) Insulin thic ddy sinh t6ng hop acid béo trong gan

Nhu da néi ¢ trén, insulin hoat héa sinh tdng hop glycogen trong gan. Tuy nhién,
khi glycogen tich tu & mirc cao (2 5% khdi lugng tho cia gan), thi qua trinh téng hop
bi trc ché. Khi gan bdo hoa glycogen thi bat ky lugng glucose nao duogc hap thu thém
vao té bao gan duéi déu phai chuyén sang con dudng tong hop acid béo, sau dé dugc
véan chuyen ra khoi gan 0 dang lipoprotein. Cac lipoprotein nay mot phén ‘di vao
vong tudn hoan, cung cép cac acid béo tu do cho céc md khac, nhu mé m& (té bao tao

- md) dé tong hop triglyxerit.



b) Insulin tcc ché phdn hz&): chdt béo trong moé m& bang cach vc ché qué trinh
thuy phan triglycerit thanh glycerol va acid béo ty do. Enzyme nhay cam véi hormon
nay tré 1én hoat ddng khi duoe phosphoryl hod. Insulin ngin can qua trinh nay khi né

két horp v&i cac thu thé trén mang té bao, nhir d6 1am ting su tich tu triglyxerit trong
cac té bao ma.

1.2.3. Nhirng tdc dpng ding chii § khdc cia insulin

Ngoai tac dOng lam tang glucose di vao trong cac té bao, né ciing thic day su
hp thy céc acid amin. Insulin ciing lam cho nhiéu té bao ting tinh thAm déi véi cac
jon kali, ion magie va phosphate v8 co, tao diéu kién thudn loi cho qua trinh
phosphoryl héa va st dung glucose. '
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Hinh 1.3. Cac bwéc cai bién sau dich ma caa phén tir insulin

-1.3. Tong hop insulin trong co’ thd

Insulin dwoc tong hop b céc té bao tuy beta. Céc té bao bera sip xép thanh céc
b6 goi 1a cdc dao Langerhan trong tuy. Insulin dugc tao ra tir mét phin cua mét
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protein 16n hon dé dam bao sy gép nép duing. ARN théng tin tién hanh dich ma mot
protein goi la preproinsulin. Preproinsulin bao gdm mdt trinh tu tin hiéu diu amin,
can thiét dé tién chit hormon ndy di qua dugc mang ludi ndi chit tham gia vao qua
trinh sau dich ma. Qua trinh sau dich ma loai di nhiing phédn khong cin thiét cho
hormon hoat dong sinh hoc. Khi di vao mang lugi ndi chét thi trinh tu tin hiéu cua
preproinsulin khong con cin thiét nita ‘nén né bi thL‘ly phan dé tao thanh dang
proinsulin. Ngay khi hinh thanh 3 cau disulfua 12 thiét yéu déi véi insulin thi mot s6
peptidase s& phan cét‘proin'sulin. San pham cudi cung cla qué trinh sinh téng hop
nay la insulin hoan chinh va hoat dong. Cudi cing, insulin dugc dong gbi va chia
trong céc hat tiét tich tu trong t& bao chét cho dén khi dugc kich hoat dé giai phong.

2. GIOI THIEU VE BENH TIEU DUONG

- Tuyén tuy

Thirc an
Da day

Rudt non

Té bao co thé

L Glucose
Q.Insulm

3 : 4

Hinh 1.4. Str dung glucose va insulin & ngwoi binh thwéng
1. Glucose trong thirc &n duoc hap thy vao dong mau; 2. Insulin dwoc gidi phong tir tuyén
tuy; 3. Glucose dwgc hép thy va dy tri-trong céac té bao gan nhé tac dung cua insulin;
4. Glucose duoc hép thu va sir dung trong cac té bao co thé nhé tac dung cda insulin.

Tiéu dudng hay dai thdo duong (diabetes) la bénh _ré")i loan vé chuyén hoéa
cacbonhydrat, trong d6 dudng trong méu khong bi oxy héa dé sinh ning luong ma
tich tu trong mau & mirc cao (> 1,2g/1), goi la ting duong huyét. O My, hing nam c¢6
khoang 17 triéu ngudi (6% dan s6) mic bénh tiéu dudng. Hang nam, khoang 1 triéu



ngudi biét minh mic bénh. Tiéu duong gy tt vong cho trén 400000 cu dan Hoa Ky
va dimng thir 6 trong céc bénh gy chét ngudi. J Canada, hon 2,2 triéu ngudi mic tidu
dudmg, va hing nam né gay ra cai chét cta hon 25000 ngudi. Tiéu dudng phd bién
nhét & tudi trén 45, dbi v6i nhirng ngudi béo phi hodc it hoat ddng, nhirng ngudi cé
ngudi thin bi tiéu dudng; va nhitng ngudi & Chiu Phi, Téay Ban Nha, B Dao Nha va
nhitng ngudi My ban xir. Ty 1€ tiéu dudng cao nhit trén thé gidi 1a & nhiing ngué’i
M$ ban x. Phy nit thudng c¢6 t§ 18 mic bénh cao hon nam gidi. Theo mot s& cong
trinh nghién céru & Viét Nam, ty 1¢ tiéu duong chiém 1,5 — 3% dan s6.

O nhiing bénh nhan tiéu dudmg, ham luong glucose trong mau cao, lim ting ap
lwc thAm théu, tuy nhién qué trinh hip thy glucose vao té bao lai kém. Khi ham lugng
glucose trong mau cao vugt qui ngudng hip thy cua thin thi co quan nay s& dao thai
glucose theo nudc tiéu, din dén viée nurde, cac ion cén thiét cho su trao ddi chit qua
mang té bio bi theo ra ngoai. Cé hai loai tidu dudng chinh:

2.1. Tiéu dwong typ |

Thirc &n

.Té bao co thé

?& Glucose

-'f&-lnsulin

Hinh 1.5. Tiéu dwong Typ |
1 Glucose trong thirc &n dugc hip thy vao dong mau; 2. Insulin khong dwqc gidi phang tir

én tuy; 3. Glucose gidi phong ra khéi t& bao gan do thiéu insulin; 4. Glucose khéng du'o'c
p thy vao t& bao do thiéu insulin.
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Tiéu dudng typ I hay con goi 1 tidu dudng phu thudc insulin (IDDM- Insulin
Dependent Diabetes Mellitus). Cac triéu chimg thuédng xuit hién dét ngdt, rAm o,
nhu: #n nhiéu, udng nhidu, st can nhanh, giam thi lyc, ndng tinh, mét mét,... thudng
gap & tudi dudi 20 (con gai tir 10 dén 12 tudi, con trai tir 12 dén 14 tudi). Loai tiéu
duong typ | thudmg phat trién trude tudi 30 va chiém tur 10 dén 15% s6 ca tiéu dudng.

Nguyén nhan tiéu dudng typ 11a do cac té bao beta & tuyén tuy bi pha huy, dan
dén thiéu hut tdng lugng insulin. Cac té bao ndy bi pha huy cé thé do nhidu nguyén
nhan khac nhau: do bénh tr mién - céc nha khoa hoc cho rang sir két hop giira cac
yéu td di truyén va cac yéu té modi trudmg co thé din dén céc bénh tu midn nhu pha
huy cac té bao tuy dao, hodc do mét sb co ché khac vin chua duge biét dén. Gin ddy,
ngudi ta cho ring, khi bi nhiém mat loai virus tidém &n nao d6, co thé dép lai bing
cach tao khang thé chéng virus dé. Tuy nhién, khéng nguyén virus lai gidng véi
khéng nguyén cua té bao tuyén tuy nén khang thé dwoc hinh thanh dé chdng virus
cling chdng ludn té bao tuyén tuy. Day 1a phan ing ty mién. Cac nha khoa hoc di xac
dinh dugc 20 gen ddng vai trd quan trong trong tiéu dudng typ I, mic di chirc ning
chinh xac cta ching vdn con dang dugc nghién ciru. Cac nhin td méi truong nhu
virus ciing ¢ thé lam cho bénh phat trién & mot sb nguc‘:ri ¢ dac diém di truyén min
cam voi tiéu ducrng Dé diéu tri loai bénh nay, chi cin bd sung thém 1nsulm la co thé
duy tri duge sur séng cho ngudi bénh.

Ticu dudng typ I néu khéng duge didu tri ¢6 thé anh hudng dén co ché chuyén
hoa chit béo. Do co thé khéng thé chuyén hoé glucose thanh ning lugng, nén chit
béo s& dugc dung thay thé dé cung c¢dp ning lucrng Diéu nay din dén viéc tang ham

luong cdc hop chat ¢é tinh acid trong mau duge goi la cac thé ketone, can thiép vao
qua trinh hé hap ndi bao.

2.2. Tidu dwérng typ Il

Tiéu dudmg typ I, con goi la tidu dudng khong phu thude insulin (NIDDM-non-
insulin-dependent-diabete mellitus). Giai phiu bénh Iy vi thé & tuy dio cho thdy: chi
¢6 25% bénh nhan tiéu dudng c6 giam tiét insulin, 25% khéng giam tiét va 50% con
lai thi hinh anh t& bao beta cho phép két ludn ting tiét. Nhu vay, tiéu dudng typ Ii
dic trung bai su thiéu hut insulin, hodc phé bién hon 12 giam tinh d4p ng ciia céc té
bao dich ddi voi insulin do mét sb thay déi & thu thé danh cho né trén mang té bo.
Triéu ching cua loai tiéu dudng nay bao gdm ca céc triéu ching cua tidu duong typ
[, con ¢6 thém céc tridu chirng nhw viém da, sy hdi phyc vét thuong chiin hodc kho
phuc hdi. Loai ndy chiém khoang 90% s ca bénh tiéu dudng.
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Tiéu duong typ II thudmg xudt hién nhidu & lta tudi trén 45. Do céc triéu chimg
ctia né xuét hién cham nén ngudi bénh c6 thé khong nhéan biét duoc ngay la ho dang
mic bénh. Céc nha khoa hoc thdy ring, c6 mot sb luong 16n gen cing hoat dong giy
ra bénh tiéu duong typ II. Ho ciling tin ring c6 mot méi lién quan rat chat ché gitra
béo phi va tiéu duong typ II. Khoang 80% sé ngudi béo phi bi tiéu duong typ 11
Viéc chira tri loai bénh nay phai Két hop gitra tap luyén va ché do an uéng dé giam sy
khadng insulin va tang cuong viéc tiét insulin. Chi dung du lugng hydratcacbon cho
nhu cdu co thé. Ngoai ra con st dung thudc ha duong huyét nhu sulfamid hay
biguanid. Trong truong hop that bai, cin phai diéu' tri bing tiém insulin don thudn
hay phéi hop véi thubc vién ubng.

Thirc an

DOng mau

Té bao co thé

% Glucose
“ Insulin

Hinh 1.6. Tiéu dwong Typ I

1. Glucose trong thirc &n dwoc hép thu vao dong mau; 2. Insulin dwoc gidi phéng tir tuyén
tuy; 3. Té bao gan khéng dap trng voi insulin do d6 glucose van dwoc gidi phong ra khdi té
bao gan; 4. Té bao co thé khéng dap (ng véi insulin do d6 glucose khéng dugc hép thu vao
té bao co thé. '

2.3. Bién chirng

Néu khong duge chita tri, tidu duong c6 thé gdy ra nhiéu bién chimg de doa su
séng. Tiéu duong typ I ¢é _thé din dén hén mé duong huyét (mot trang thai vd thic
gdy ra do lugng dudng cuc ky cao trong mau) hodc tir vong. Ca tiéu duong typ I va Il
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déu c6 cac bién chimg mu, than hu va bénh tim. Tidu dudng c6 thé khién cho cdc -
mach m4u nho bi tic; néu didu ndy xay ra & cidc mach mau cua mit thi s& gy bénh
véng mac do tidu duéng, din dén mu. Bénh tidu duong ¢ thé khién cho thin mat
kha ning loc cac chét doc. Khoang 40% trudng hop thdn hu ¢6 nguyén nhan tir tiéu
dudng. Téc cdc mach méu 16n & nhitng bénh nhan tiéu duong din dén nhidu vén dé
vé tim mach, bao gdm cao huyét ap, nhdi mau co tim va dot quy. Mic du nhitng
truémg hop nhu thé nay ciing xudt hién & nhimg ngudi khong méc tidu dudng nhung
& ngudi mic tiéu dudng ¢6 nguy co méc cac bénh tim mach cao gip 2 dén 4 lin. Tiéu
dudng con c6 thé gay ton thuong thin kinh ngoai bién, mit cam giic, dic biét &
chan ton thuong than kinh thuc vit va nhiém tring. '

3. CONG NGHE SAN XUAT INSULIN

Trude khi cdc nha nghién ciru kham pha ra co ché hoat dong cua insulin, nhitng
ngudi méc tiéu duodng typ I khong ¢6 co hdi huong mot cude séng khoe manh. Sau
do, ndm 1921, hai nha khoa hoc ngudi Canada la Frederick G. Banting va Charles H.
Best dd tinh sach thianh cong insulin tir tuy cia m6t con chd. Nam 1936, cac nha
nghién ctru da tim ra cach lam cho insulin giai phong chém hon vao mau. Mét budc
dot pha nira vao nam 1950, khi cac nha nghién ciru san xuit duge mét dang insulin
hoat dong nhanh hon va khéng tén tai 1au trong dong mau. Vao thap ky 70 thé ky
XX, céc nha nghién ctru bit dau cb géng s4n xuit ra mot loai insulin hoat dong gidng
insulin ty nhién hon: giai phéng timng lugng nho trong subt ca ngay va dang 1én tai
thoi diém ciia cac bita an. _

~Cac nha khoa hoc tiép tuc cai tién insulin'nhtmg phuong phap san xuét co ban
thi van khong thay dbi trong nhiéu thap ky. Insulin dugc tach chiét tir tuy bo, lon va
dugce tinh sach. Cu trac héa hoc ciia insulin & cac ddng vat nay chi sai khac d6i chut
© 50 v4i insulin nguoi, d6 12 1y do nd hoat dong kha tét trong co thé ngudi, mac du 43
¢6 mot s6 nguoi c6 phan tng di mg. Sau d6 vao thap ky 80 thé ky XX, cong nghé
sinh hoc d4 1am mot cude cach mang trong téng hop insulin. Truée do6, nguoi ta di
c6 nhitng co s diy du dé thuc hién cude ciach mang nay. Ciu triic hoa hoc cia
insulin dugc gidi ma vao gifra nhing nim SO‘thé ky XX. Gen mi héa insulin duge
xdc dinh ndm trén nhifm séc thé s6 11. Nam 1977, mét nhém nghién ciru da ghép
thanh cdng gen insulin ctia chudt vao vi khuén dé vi khuin nay sau d6 d4 tdng hop
insulin. Nam 1982, Tap doan Eli Lilly d4 san xudt dugc insulin ngudi va do la dugc
phim san xuét bing k¥ thuét di truyén diu tién duge phé chuan. Khéng can nhd dén
cac dOng vat, cdc nha nghién ctru ¢4 ¢4 thé san xuit insulin bing k§ thuat di truyén
véi sé lugng khong gi6i han. San phdm nay cling khéng chira bit ky tap chét nao tir
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dong vét. Sir dung insulin ngudi ciing pha bo di mdi lo ngai vé cac bénh lay nhidm
tiém tang tir dong vat. $& ngudi sir dung insulin san xuit bing ky thuat di truyén
‘ngdy mot ting. Nim 2001, 95% sé bénh nhan tiéu dudng trén thé gi6i sir dung
insulin ngudi (theo hang Eli Lilly). Hiu hét cac cdng ty d3 ngimg hin viéc san xuit
insulin dong vat. ' '

3.1. Nhwore diém caa viéc san xuét insulin tich chiét tiv déng vat

Ban ddu, viéc san xudt insulin ding trong 14m sang chii yéu ¢6 ngudn gbe déng
vit (bd va lgn). Tuy caa cac dong vat nay s& duge dung dé tach chiét‘insulin, vi thé
can mot luong ton tuy mai ¢ thé san xuét dwoc mot qung nho insulin. Viéc sin xuét
insulin tryc tiép tir déng vat ¢6 nhidu nhugce didm: |

— Insulin dong vt cé céu tric khéng hoan todn gibng véi insulin ciia ngudi.

— Hoat dong chirc nang trong co thé kém han so véi insulin cua ngudi.

— Kha ning hép thu kém.

— Co6 thé ghy ra cac phan tng mién dich trong co thé ngudi (c6 thé gay di rng).

— Trong qua trinh tach chiét, khong thé loai bd hét cac tdc nhén giy bénh tr

déng vat.

— Qua trinh tach chiét ddi hoi k§ thuat cao.

— Chi phi dat (do cdn lugng 1ém tuy dé sin xuét insulin).

— Khé ¢ thé san xuit lugng 16m trén quy md 16n.

- (Gi4 thanh cao.
3.2, Sir dung céng nghé ADN tai té hop dé san xuét insulin

3.2.1. Téng hop insulin

Viéc tdng hop insulin ngudi 12 mét qua trinh sinh héa gdm nhidu bude. Mai nha
san xuit theo dudi mot phuong phap riéng, tuy nhién c6 hai phuong phép co ban.

a) Phwong phdp thir nhdt, né c¢6 thd dugc san xuét bing cach'tao ra cac chudi
riéng biét, sau do két hgp hoa hoc lai hodic bé’mg cach tao ra mdt tién chit chudi don
proinsulin ngudi, sau d6 phén cit dé tao thanh insulin hoan chinh. Pé san xuit thude
- thi con dudng tdng hop proinsulin thich hgp hon vi n6 chi doi héi mot khiu 1én men
va tach. ) '

Buéc 1. Tach gen ma héa cho proinsulin (tiéri than cua insulin) ciia ngudi. Gen
ndy ndm trén nhifm sic thé s§ 11. Gen m4 hod cho proinsulin ¢6 thé dige tach ra tir
ngan hang gen bang céc ky thuét sinh hoe phan tr.
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Gen ma hoa
insulin T i T W
Vi tri nhéan dién enzyme cét
P b | o -
C-o. {:-\'\
st / TTAA
THA NN |- it X Iy bang Cac vi tri cét
ADN endonuclease gidi han :
NST nguoi ' l Cét béng_?pdonuclease
gidi han
AATT AATT
ELEL TP i 11111 PRl F
rrn! TTAR™S
Vi trf giéi han I Vi tri gidi han
b
Céc dau dinh ' "l

Gen ma hoa insulin

Hinh 1.7. So db tach va cit gen ma héa proinsulin

*

Nguoi ta cling c6 thé tach mARN cua gen tong hop proinsulin tir cac té bao
tuyén tuy (thuong ap dung véi dong vét) sau d6 dung phan timg RT-PCR véi moi dic
hiéu dé khuéch dai gen. Qua trinh tach chiét mARN dugc tién hanh tir mot méu
nghién tuyén tuy ngudi. Sir dung cac dung méi dé loai bo protein (cac protein s& bi
két tia con ADN va ARN khong bi anh huong). Do hau hét cac mARN cua nguoi
déu c6 dudi poly A nén sé& sir dung mot chudi poly T dé bit cap v4i dudi poly A do.
Sir dung sic ky i luc véi poly T ta ¢o thé giit lai cac mARN, con ADN va ARN khéc
s& bi loai bo. Sau d6 tién hanh loai bé cau néi A-T s& thu dugc mARN.

Tuyén tuy ey — 0. ® —p Dich chiét
0 %®

o
0@ -

‘-coqosa.

Hinh 1.8. So b tach mARN insulin

Buéc 2. Tach va thiét ké plasmid tai t6 hop. Tién hanh tach plasmid cua E. coli
theo phuong phap thong thuong. Hién nay, da cé rat nhiéu kit thuvong mai dé tach
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plasmid cho hiéu suit va do tinh sach cao trong thoi gian rdt ngan. Cit gen proinsulin
va plasmid voéi cung mot enzyme gidi han, rdi ndi chung lai bing ADN ligase cua
phage T4. Trong thanh phin cua vector biéu hién phai c6 cac promoter manh gitp
cho gen c6 thé biéu hién duoc trong vi khuén. Mit khéc, can phai thiét két cac trinh
tu ma hoa cho cac protein tin hi¢u gitp van chuyén insulin ra ngoai té bao chét.

Y AATT AATT
GO VBTV b 1113111 PYPPRRaR FH
s s - TTAA TTAA
Cét bdng Vi tri gén ! Vi trl gén
enzyme gidi han S
: bl 111111 FO9¥,

Gen khang

khang sinh (R) Gan gen ma hoa

insulin ngwoi nho 2
dau dinh

Plasmid véi td hop
mang gen ma hoé
insulin

Hinh 1.9. Thiét két vector tai té hgp chira gen ma héa proinsulin

Néu st dung mARN nhan dugce tir cach trén thi can tién hanh nhu sau:

— Tién hanh sao mARN tinh khiét thanh ADN (cADN) nho enzyme phién ma

nguoc va nhd cac dNTP (trong phan tng RT-PCR).

— Cai doan cADN ma hoa insulin hoan chinh vao mot plasmid ding sau mot

promoter manh. Bién nap vector ti t& hop vao vi khuén E.coli.

Buéc 3. Viéc bién nap plasmid tai td hop vao E.coli duge thuc hién nhd phuong
phép nhu trén véi dung dich chira g hodc tao 15 bang xung dién. Sau qua trinh
bién nap, can chon loc ra nhiing dong vi khuan mang gen mong muén. Qué trinh
chon loc phu thudc vao quy trinh va gen danh ddu (marker gene) trén vector dugc su
dung. Théng thudng nguoi ta sir dung cac gen khang khang sinh ampixilin (4mp")
hodc tetraxilin (Ter’) @& chon loc. Va néu vector d6 cé kiéu chon loc dugc ngay
thong qua khuén lac xanh, trang. Tiép theo cin kiém tra nhitng dong da chon loc
bang nhiéu cach khac nhau. Tét nhit 1a giai trinh tu nucleotid cua doan gen cai vao
vector tai td hop va so sanh véi trinh tu gbc.
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Nhi&m sic thé Plasmid  Gen mong muén

Vi khuan nhan . Gen R

Plasmid chira
gen mong muodn

Vi khuan dwoc
nudi trong méi
trwéng thach

Mai trrdng dé tach va xac dinh
khuén lac khang khang sinh
mang gen mong mudn

Cac khuan lac

khang khang smh o
mang gen mong muédn -

Hinh 1.10. Bién nap va chon lgc vi khuan chira vector chuyén gen insulin

Budc 4. Cac vi khuan chuyén gen sau dé Khi triing
dugc dua vao 1én men. Nudi chung trong cac '
n6i 1én men v6i cac diéu kién téi wu. Sir dung
phuong phap nudi ciy lién tuc, theo dé céc
chat dinh dudng lién tuc dugc bd sung dé bao
dam sy ting trudng cla vi khuan theo ham mil. Nbi
Ctr 20 phut lai c6 hang triéu vi khuén duoc i
nhdn 1én qua nguyén phan. Nhu vdy chi sau
mét thoi gian ngin, sinh khdi s& ting l1én rét

nhanh va gen insulin s& dugc tong hop.
Buéc 5. Tién tinh sach. Sau 1én men tién Khir triing
hanh tach té bio va khur tring nhiét. Dung
lizozyme dé pha v& mang té bao, sau dé dung & %,
mot hén hop chét tdy rira dé tach 16p mang : 5. :%

» s [}
lipid. Proinsulin dugc tach ra khoi cac manh w
v té bao bing phuong phap ly tdm va loc. '

Wﬂmkhx
’34)-
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Buéc 6. Hoat héa. Hé théng E.coli ¢6
kha nang biéu hién gen insulin nhung
khong c6 kha nang hoat hda insulin i Phan cat
invivo. Do d6 phai thyc hién qua trinh
hoat ho4 proinsulin invitro bing cach xir

ly voi cac dung dich dém, giup n6 dat Insulin
dugc céu tric bic bén, sau dé dung ot
enzyme dic hiéu, trypsin, dé phan cit
proinsulin. Khi do san pham thu dugc méi
¢6 hoat tinh can thiét.
£ Tinh sach,
Buéce 7. Hon hop tinh sach chi con ¢6 Ly tam
insulin. Cac nha san xuét tinh sach hdn Tmctlfe ‘r:?:a
hop bdng cac phuong phap siac ky, tach,
cac k¥ thuat boc 16 su khéf: nhau vé dién - 9 2
tich, kich thudce va ai luc doi véi nude cua I:gssgv?

phan t& nhu sic ky trao ddi ion, sic ky

léng cao ap, sic ky loc gel. Qué trinh sic
ky dugc giam sat bang cach phén tich Mink.1.11;/Qing tinh Hnmbs
protein dac hiéu nho sir dung cédc phuong san xuat insulin

phap mién dich gin enzyme cho phép phat

hién céc san pham phu du 1a nho nhit. Do tinh sach cua insulin duoc danh gia qua
mdi giai doan trung gian cia qua trinh san xudt nho phong thi nghiém chuyén hoa.
Cudi cung insulin duoe tinh thé hoa.

b) Phuong phdp thit hai 14 tong hop riéng ré hai chudi A va B. Phuong phap nay
s& tranh duoc viée phai san xuét céc enzyme dic hiéu can thiét dé bién proinsulin
thanh insulin. Nha san xuat can hai gen nho: mot gen can cho san xudt chudi A va
mdt gen cdn cho cho chudi B. Do biét dugc chinh xéc trinh tw ADN ctia mai chudi
nén ho c6 thé téng hop duoc hai gen nhd nay. Mdi phéan tt ADN sau d6 dugc chén
vao cac plasmld Céac bude tiép theo twong tu nhu san xuat promsulm tuy nhién ¢
giai doan cudi, hai chudi A va B sau d6 dugc trén vai nhau va ndi bing céc ciu
disulfua qua phan tng tai oxy héa-khir nhd mgt chét oxy hoa.

Ngoai vat chu la E.coli thi hién nay ndm men cling c6 thé dugc sir dung trong
san xuat insulin. Phwong phap nay c6 nhidu uu diém: té bao ndm men tao cac phan tir
insulin nguoi gn nhu hoan chinh véi cu tric khéng gian hoan hao. Piéu d6 lam
giam t6i da tinh phtc tap va gia thanh cua céc giai doan tinh sach.
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ACE
6:99

Promoter B gaigen I B ga|gen B galgen ]

en insulin
chudi A

Gen khan
khang sinh i khang sinh’ l

Bién nap vao E.coli

Phirc hgp B-gal/insulin A
tich tu trong té bao

v

Tinh sach phirc hop B-galfinsulin

5 XU ly véi cyanogen bromide dé phan
cat chudi Ava B

'

‘ Tinh sach, ndi A va B tao insulin hoat déng

Cac cau disunfua

Insulin hoat dong

Hinh 1.12. So d6 san xuét insulin theo phwong phap hai chuéi riéng biét

3.2.2. Gia insulin

Vao giira nhitng thap ky XX cua thé ky trude, cac nha nghién ciru bit dau cai
tién phuong thirc hoat dong cua insulin ngudi trong co thé bang cach thay doi trinh
tu acid amin cua né va tao ra mot chét tuong tu, tire 1a mot chat héa hoc bét chude
insulin & mirc d6 di dé dénh lua té bao. Insulin gia it dinh két véi nhau hon va
khuéch tan vao méau dé dang hon, cho phép insulin bit diu hoat ddng ngay sau khi
tiém vai phut. C6 nhidu dang insulin gia. Humulin khong c¢6 nhitng lién két chat voi
insulin khac nén dugc hép thu nhanh hon. M6t chét insulin gia khac, cé tén la
~ Glargine, céu tric héa hoc cta né cho phép giai phéng véi téc d6 twong dbi én dinh
trong sudt 24 gio> ma khong ¢6 cac thoi diém cuc dai rd rét nao.

Thay vi tong hop chinh xéc trinh tw ADN ma héa cho insulin chinh xéc, céc nha
san xuat lai tong hop mot gen insulin véi trinh tu bién ddi di chut it. Quy trinh san
Xudt tuong tu nhu quy trinh da mo ta ¢ trén.
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Hinh 1.13. San phdm Humalog diéu trj khdng cén tiém

Trén thi truong hién c6 bdn loai insulin'téng hop chu yéu, duoc phén loai theo
thoi gian bit ddu hoat dong, thoi diém dat cuc dai va thoi gian kéo dai tac dung cua
thubc. Theo Hiép Hoi Tiéu dudng ctia M§, insulin tdc dong nhanh vao mau trong
vong 15 phut, dat cuc dai trong 30-90 phut va co thé kéo dai § gio. Insulin tdc dung
ngdn vao mau trong vong 30 phit, dat cuc dai trong khoang 2 dén 4 gid sau va tdn
tai trong mau tir 4 dén 8 giod. Insulin tdc dung trung binh vao mau trong vong tur oS
dén 6 gio sau khi tiém, dat cuc dai sau 4 dén 14 gid va c6 thé tdn tai trong méu trong
khoang 14 dén 20 gid. Cudi cung la insulin ¢é tdc dung ldu dai, mat 6-14 gid méi bat
dau hoat dong, n6é c6 mot cuc dai thép ngay sau doé, va tdn tai trong méau khoang 20-
24 gid. Céc bénh nhan tidu duong ¢ dap tmg khic nhau vdi insulin, vi thé khong c6
mot loai insulin nao hoat dong t&t nhit cho tit ca moi ngudi bénh. Mot s6 insulin
duoc ban trén thi trudng dudi dang hon hop hai loai cling d6ng trong moét lo.

Hién nay céng nghé sinh hoc da trd thanh mét phuong tién rat hiru hiéu va cé
nhiéu ing dung vd cung to 16n. San xudt insulin b?i_ng cdng nghé sinh hoc la mot
budc nhay vot trong viéc chira tri bénh tiéu dudng.
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Chuong 11
VACXIN

1. VAI NET L|CH SUF

Ngay tir xa xura, vao diu thé ky XII cac thay thube Trung Hoa d3 nhan thiy rang,
nhitng dira tré d3 bj mic bénh dau mua thi s& khéng bao gi¢r bi mic lai bénh d6 nira.
Tir d6 ho nghi ra nhiéu bién phéap nhu cho tré hit mgt chit bdt nghién tir vdy mun
déu, hodc 14y bong chim thir bdt ndy rdi nat vao ‘miii tré. Ho con liy quin 4o cta tré
d3 mic bénh dé mic cho tré khoe manh trong vai ngay. Bing cdc cich nhu véy ho da
lam giam dang ké céc ca tir vong do d4u mia & Trung Hoa thoi biy gi¢r. Cac bién
phap nay v& sau theo chan cic thuong nhéin Trung Hoa phd bién khip ving Trung A.

Mary Montagu, phu nhin dai sit Anh tai Vuong quéc Ohoman d3 hoc duge
phuong phap nay dé 4p dung cho cac con cua minh va sau do6 cho nhleu ngudi khi ba
quay tré vé nude Anh vao nim 1721. Tuy nhién, bién phap nay cling cé thé giy bénh
cho 1-2 dira tré duge chung ddu. Bac sT ndng thén ngudi Anh, Edward Jenner (1749-
1823) nhan thiy cac ¢6 gai vit sira bo chi bj bénh ddu bd dang rit nhe. Da dé cac co
iudn min mang vi khdng bao gi¢ bi bénh dau mua. Mat ¥ tudng xuit hién 1a lidu co-
thé dung ddu bo dé phong bénh ddu mua? Sau rat nhidu 14n quan sat va tim hiéu, cu01
cung dng quyét dinh 14y md mun & nim vi bd dé chung cho dia con trat muén tam
thang tudi cia minh, Mdy ngay sau, dira bé bj sét nhe, xuit hién mét s it mun sau d6

nhanh chong qua khoi. Nim con trai 18n 2 tudi, dng chung nhu vy lan nira nhung chi
thdy bj viém nhe noi vét chiing.

Ngay 14 thdng 5 ndm 1796 dugc coi 1a ngay dang ghi nhé khi 14y ma mun tir ¢d
géi vt sita bd chiing cho mét chau bé 8 tudi. Sau bay ngay chau bé chi bi sbt nhe, vét
ching viém nhe rdi dong vdy. Mét ndm sau, éng liy mu mun dau mua thue sy chung
cho chau bé va that sy vui ming khi thiy chiu bé hoan toan khong bj mic bénh. Ong
tiép tuc chung cho 23 nguai khic va khing dmh su thanh c¢Ong chia minh. Ong dat tén
cho phuong phdp ctiz minh 13 "vaccination" (tiém chung), xuit phat tir tiéng Latinh,
vacca la con bo cai. Mac'du khong ai giai thich duge nguyén 1y, nhung phuong phap
nay nhanh chéng duge phd bién ra toan nude Anh va Chau Au. Nam 1805, Napoleon
Bonaparte ra lénh tiém chiing cho toan bd quan dgi Phép. O Nga va My ciing ¢6 séc
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1énh twong tu. Edward Jenner mét ngay 16 thang 1 nam 1823 va dugc chdn cit tai
qué huong 6ng, lang Berkeley, mién Tay Nam nude Anh.

Cac ¢Ong trinh tiép theo vé tiém ching da duge Louis Pasteur (1822-1895) phat
trién. Ong nhan thiy, néu iy dng gibng vi khuin ta ga dé qua 2-3 thang tiém cho ga
thi chi thiy ga bi bénh nhe. Cac chiing d4 gia it gdy bénh hon. Sau d6, dng dling cac
chiung d3 ldm giam doc luc dé tiém chung. Khi di ndm dugce cac nguyén tic co ban,
dng phat trién thém vacxin chéng bénh than & gia stic va bénh dai. Ngay 4 thang 7
nam 1885, 1An dau tién Pasteur va cdng su di tién hanh tiém chang 13 lan virus dai
Hy tir tdy sdng thé voi ddc tinh ting din cho cau bé 9 tbi, Joseph Meister di bi chd
dai cin dé_n 14 vét thucn'g. Vio thai ky biy gity, néu bi cho dai cin coi nhu 44 cdm
chiic cai chét, nhung ky diéu thay ciu bé dd thoat khéi ban tay tir than. Ngay 20
thang 10 nAm 1885, Pasteur lai didu tri cho mdt cdu bé 15 tudi bj ché dai cin 6, ngay
trude d6 va ciing lai thanh cOdng. Ngay 14 thang 10 ndm 1885, Vién Pasteur dd dugce
thanh 1ap. Chi trong vong 2 nim, Vién nay da diéu tri cho trén 5000 ngudi.

Nhu viy, Pasteur la ngubi mé ra k¥ nguyén diu tranh chdng cidc bénh nhiém
~trung bing viéc tiém chung di phong. Ngiy nay vacxin duge coi 13 ché phdm khéing
nguyén, nhung khong ¢ kha ning giy bénh, dugc dua vao co thé dé kich thich dap
tng mién dich bao vé chu déng chdng lai tdc nhan giy bénh. Vacxin kich thich dap
{mg miZn dich nguyén phat (dap tmg 14n 1) d& tao ra c4c t& bao nhé. Khi ¢b tic nhan |
gay bénh thuc su xdm nhap vao co thé, cac té bao nhd s& hoat dong dé tao dap ing
mién dich thir phat (dap trng 14n 2) v&i thdi gian nhanh hon va cudng d6 manh hon,
di sitc bao vé co thé chdng lai sir xdm nhdp b at cla céc tac nhin giy bénh.

D3 200 nam trdi qua ké tir cong trinh dAu tién cuia Edward Jenner, y hoc thé gisi
di tién nhitng buéc nhay vot. Nhidu loai vacxin truyén théng ¢ duoc cai tién va san
xudt & quy md cdng nghiép, phuc vu cho chuwong trinh tiém chfmg mé& rong, lam
giam vé co ban ty & tr vong & tré em ddi vdi nhidu loai bénh nguy hiém. Nho ¢6
vacxin ma tir 1978, bénh d4u mua da vinh vién bi x6a bd trén pham vi toan cu va
sap tdi 12 bénh bai liét. G Vlet Nam, bénh.nay cfing di duo‘c thanh toan tur nim 2000.
Mic di d4 ¢ nhiéu cb ging, nhung nhidu loai bénh h1em nghéo cho dén nay vin
chva c6 vacxin du phong nhu st Dengue, HIV/AIDS, st rét,...

2. PHUPONG PHAP SAN XUAT VACXIN
2.1. Cac phwong phap truyén théng
| Vacxin ngay nay dugc san xuét bang ca phuorng phép truyén théng va. phuong

phap hi¢n dai.
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2.1.1. Vacxin giam dic luc (attenuated ﬁaccine) hay vacxin séng, 1a vacxin ché tir tac
nhén giy bénh di lam glam tinh ddc bang céc tac nhén vit 1y, hda hoc, hodc bing cac
phuong phap khac nhu cdy truyén vao cic mé khong phai truyén: thong nén khoéng
gdy bénh, nhung van con giir kha niing sinh san va kich thich co thé tdng ho’p khang
thé bao vé. Vi du dién hinh 12 vacxin bai liét Sabin V (OPV) duogc san xuét tir nim
1950 gom 3 serotyp virus polio ¢4 kha ning nhan 1&n trong tuyén nuée bot va dudng
tiéu hoa, nhung khéng nhan lén duorc trong md than kinh nén khéng gay ching liét.
Do virus ¢ thé nhan 1&n nén khong cin phal duwa lugng khang nguyén lém vao co thé.
Tuy nhién, vacxin séng ddi khi khéng én dinh do virus hdi phuc tinh ddc, gy ra cac
triéu chimng liét, mac du voity 16 1 -2 trudng hop trén 0,9 — 1 triéu ngudi duge tiém
ching. Nam 2000, hai vu bai liét xay ra tai Céng hoa Dominica va Haiti do sir dung
vacxin Sabin. Do vay, nhiéu nuoe da quyét dinh thay vacxin Sabin bing vacxin Salk-
vacxin bét hoat dang tiém (IPV).

2.1.2. Vacxin bit hoat (inacrivatéd vaccine)

Vacxin chlra céc tdc nhan gdy bénh da bi giét chét bing héa chit (ox-
propiolacton hodc formalin), hodc dun néng. Do vi sinh vit di chét, khéng nhan Ién
dugc nifa nén luong khang nguyén dwa vao co thé phai 16n, ¢6 nghia 14 phai tiém
nhic lai nhiéu 14n, nhung bu lai 1a d& san xuét, gi thanh ha va khéng can bao quan
lanh hay déng khé. Vi du dlen hinh 13 vacxin bai liét Salk (IPV) dung dé tiém.

2.1.3. Vacxin dwdi don vi (subunit/ subvirion vaccine} hay vacxin thanh phfin

Loai vacxin nay khong dung toan bo té bao vi khuén hay toan bo hat virus ma
chi dung mot s6 thanh phdn ¢6 tinh khéang nguyén ctia chung vi du HBsAg cuia virus
viém gan B, hay hemaglutinin cta virus cim, VaLxm nay rit an toan nhung tinh céng -
hiéu khong thét cao.

2.1.4. Vacxin gigi dpc t6

M0t s vi khudn gdy bénh, vi du vi khuin bach hiu hay vi khuén udn van smh ra
ngoai ddc t6. Khi bi nhidm, cac doc td nay s& gdy triéu chitng bénh. Do vdy cén tao
dap ung mién dich (PUMD) chéng ddc t6 chir khong phai chdng khang nguyen {KN)
cha té bao. Co thé dung nhiét hoic formaldehyt lam bién ddi hoa hoc dé mit tinh
déc, nhung van con tinh khang nguyén. Liuc d6 goi 1a giai doc td (toxmd) Cung nhu
vacxin chét, giai doc t kich thich PUMD thé dich. Vi giai déc té ¢6 mot sb quyét
dinh KN nén mudn tao mién dich MD c6 hidu qua, cén phai tiém nhic lai nhidu lan

2.1.5 Vacxin khdng khang thé idiotyp (anti-idiotypantibody)

Khang thé (KT) idiotyp 14 KT ¢é quyét dinh KN (goi la idiotop) ném ¢ vung siéu
bién cua chum ndng va chudi nhe. Vi dy, khi tiém Salmonella, co thé s& tao KT
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khang Salmonelia (anti-Salmonella). Néu dung KT khang Salmonetla lam KN thi co
thé sé& tao khang-khang thé khang Salmonella (anti-Salmonella antibody). KT nay c6
ciu tao giéng nhu epitop ciia Salmonella. Bai vi ca Salmonella va khéng-khéng thé
khang Salmonella déu két hop dac hiéu vdi anti-Salmonella. Do viy, thay vi ding
Salmonella-vi khuin gay bénh lam KN dé ché vacxin thi ngudi ta ding khang-khang
thé khang Salmonella thi s& an toan hon.

2.2. Vacxin tdng hop

Maic du vacxin gidm d4c luc hay bat hoat da thu dugc thanh cdng 16n trong kiém
soat dich bénh nhung céc nhi nghién ciu vin ludn tim kiém cac phuong phap méi
véi muc ti€u la tim ra vacxin cong hi¢u hon, gié thanh ré hon va nhét 13 an toan hon.
Sau day la mot sé loai vacxin duge san xuét biang ky thuit ADN tai t§ hop.

2.2.1. Vacxin s(";ng giam djc liec sin xudt bt‘i’ng ky thudt di tru yén

Tach genom khai capsid. Dung enzyme gidi han loai bo cac gen doc. Tao virus
khéng con gen ddc lam vacxin dé dua vao co thé. Virus s& nhan 18n trong té bao va
giy DPUMD qua trung gian té bao. '

2.2.2. Vacxin chira KN sdn xuit bing phwong phdp tdi 16 hop

— Vacxin viém gan B: Téch gen mi hoa cho KN bé mat HBs Ag khuéch dai bang
PCR. gin pen vao plasmid nh ADNligaee. Bién nap plasmid vio S.cerevisae. Nudi
nam men trong ndi lén men d¢ nhan KN ding cho san xut vacxin.

— Vacxin 1& mém long méng: Virus apto gdy bénh cé genom la ARN va cé
‘protein vo capsid la VP3. Tach gen ma héa cho VP3, khuéch dai bang RT-PCR,
gan vao plasmid, bién nap vao E.coli. Nudi E.coli trong ndi 1én men rdi tach KN.

2,.2.3. Vacxin vector

Vacxin sdng tai t& hop. C6 thé ding virus nhur vaccinia, pox, adeno,... va céc_té
bac nhu Salmonella, E.coli,... 1am vector. Vi du, gen m# héa cho KN mong mudn
dugc gin vao plasmid nim sat promoter cia virus vaccinia va kep gitra gen ma cho
protein timidin kinase (gen TK). Cho plasmid di ghép gen va vaccinia vao té bao méd
nudi cdy. Gen mi héa cho KN va promoter s& cai xen vao genom cua vaccinia nhd
tai t6 hop tai vi tri khong quan trong ctia genom vaccinia. Pay 1a vi tri gen TK nén sé
tao virus tai td hop TK". Thém Bromodeoxyuridin (BRdr) dé diét cac té bao TK', chi
con lai dong TK . Virus vaccinia cai bién di truyé“:n s& biéu hién gen cai xen va dugce
ding lam vacxin vector. Vacxin nay thudng duge dua vao da giy nhiém tai chd. Néu
gen cai xen m# cho protein capsid ngoai thi protein niy s& gin vao mang té& bao va
gdy ca DPUMD té bao 1an PUMD thé dich.
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Loai bé gen dc

: Tac nhén gay bénh a8 lam
(a) -Li(;: hénn Sagnbggl;vg ! giam doc lee, khdng con ga
g nouy hai v&i khang nguyén thay ddi
Khang nguyén Té 530 ndm men . et
= Gén ADN vao Té bao vt
Tach ADNmahod: 5 men hodc thnghep Phan tir
cho khang nguyén & pan khae khang nguyén khang nguyén
(b}
Tach ADN m4 hod Thévzafhi"gg Virus hosc té
cho khang nguyén nguyén Eﬁg r:;r:}l; S;éér;
{c)
Tao thanh nhiéu
{A—!—&X O plamidt tai t& hop
@Qm\ Gén ADN vao

Tao thanh ﬂhiéu plasmld vector

plamid tai W hop . © @

Ptasmid vao té bao
ngwri 4& tng hop
khang nguyén

Hinh 2.1. Cac phwong phéap san xuit vacxin tai tb hgp

a) Vacxin sbng tai t hgp: ding enzyme cit bd gen doc cla tac nhan gay bénh, tao ra tac
nhan khong ddc lam vacxin; b) Bién nap gen ma hoa khang nguyén vao té& bao vi sinh vat {vi
dy, ndm men) dé té bao san xuit mét heging lén khang nguyén ding lam vacxin: ¢) Vacxin
vector: gan gen ma hoa cho khang nguyén vao vector 13 t& bao hodc virus (vi dy, virus dau
bd) dé tao khang nguyén, diing toan bg thé tai hep do 1am vacxin; d) Tach gen ma hoa cho
khang nguyén, gan vao plasmid, dira vao té bao ngudi dé 14 bao nguoi san xuét khang nguyén.

M{t virus khac duge dung lam vacxin giam doc luce 12 canarypox, ddy 1a virus
pox gdy nhiém & chim truyén qua bon chan khép. Virus nay ¢6 kich thuéc 16n c6 thé
tién hanh gén xen doan gen l6n. Khac v6i vaccinia, canarypox khong gay dfc vdica
nhitng ngudi bj e ché mién dich. Ngoai ra con ¢6 thé dung cdc co thé khac lam
vacxin giam déc luc nhu Salmonella typhimurium nhung d3 tach gen doc giy bénh
thvong han. Salmonella gy nhiém té bao mang nhay rudt nén kich thich tao IgA
mién dich chéng thuong han, l4u,... tuy thudc vao su san xuat sigA & bé mat mang nhay.
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Mot chung virus polio dung trong vacxin Sabin ciing dugc dung lam vacxin
vector an toan va cong hi¢u. Trong truong hop nay gen ma hoa cho protein capsid
ngoai cua virus polio dugc thay bang gen ma cho epitop mong mudn. Virus polio lép
rap nay s& biéu hién epitop mong mudén nhd ra khoi nucleocapsid trong qua trinh
trinh dién.

7 Pl 1ng bop <
presietins kg, rag,

Gen ma hoa
protein f %

g gyl Peptid khang
Vacxm plamud nguyén
Cytokin giup
oat hoa té bao B
Thuy thé cia [ | T2

Tébao T ddC ' eytoe e

% o cw{:}_ines Té bao T hé tro
:- ) ¥

n 8 T Ry AT R
7 ey ) 2 ks
" ) Tul S gén khang nguyén lam
nguyén lam cho thoat
té bao T tang cytokin
sinh va tin

Té bao trinh dién khang nguyén tai chd
Géy dap irng mién dich thé dich

Sv gan khzng
nguyén dan
dén téng hop
khang thé

Mét sé té bao B

Motsbtébao T trér thanh té
trér thanh t& Tébao / bao B nh&
bao nhe plasma : \

'C'

"k )
Khang thé .

Hinh 2.2. Vacxin ADN tao ca mién dich thé dich va mién dich té bao.
Gen dworc tiém vao té bao co

2.2.4. Vacxin ADN

Phwong phap déi méi 1a khong dua KN ¢6 sin vao co thé ma dwa ADN m3 héa
cho KN vio co thé dé bién té bao trg thanh "1o phan ting sinh hoc" (bioreactor) téng
hop KN. Gen ma héa cho KN duge gin vao plasmid va dua truc tiép vao té bao qua
da nh sting bin gen. :
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Vi tri c&t ctia enzyme gi¢i han

/ ' ADN mé hoa cho khang
Promc::::'e; nguyén tach tir tac
vaccinia ‘ en TK nhan gay bénh
Gen TK 1
N —— _—
Cét va gén
Gen tir tdc nhan gay bénh
Promoter
clia ~—
vaccinia Gen TK

Gen Tl

Plasmid tai
td hgp

Virus vaccinia

Nhiém vao té bao

u JJT& bao nudi cdy mé

l khong c6 timidinkinase

Tai t& hep tuong déng

l

Chon lpc BUdr

Vacxin ding vector 14 virus vaccinia t& hgp

Hinh 2.3. So @6 san xuft vacxin vector nhé virus d4u bo
Stng ban gen duge nap vi dan lam bing cac hat vang hay tungsten cuc nho
(1 - 4nm) duogc bao bdi ADN plasmid. Khi dan dugc bén vio t& bao, cac plasmid
chui vao nhén tién hanh sao chép, phién ma rdi dich ma téng hop protein KN. KN s&
duge gin v6i MHC-1 dé trinh cho té bao Tc gy PUMD té bio. KN ciing c6 thé
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ngdm qua mang sinh chét bi té bao APC thau tém, ché bién va gin véi MHC-II dé
trinh dién cho té bao T 2 tiét lymphokin kich thich té bao plasma san xuat KT.

2.2.5. Vacxin dwa trén co thé chuyén gen. Sin xuit ciy chuyén gen nho Agrobacter

tumefaciens

Gen ma cho
hang nguyén

Gen khang
kanamycin Viing van
i dong
—
g
. (b)
(a) spectionmycin
Pura plasmid vao vi
khuan nhé tiép hop

(d)

(e) Cay hoan chinh

Hinh 2.4. San xuit cay chuyén gen nh& Agrobater tumefaciens

(a) Vecto chuyén gen & thuc vat chira hai ddu ADN-T, ADN mi hoa cho khang
nguyén, doan bit ngudn tir E.coli, doan bit ngudn tir A.tumefaciens va cac marker

khang kanamycin va spectinomycin cé thé duge lwa chon trong té bao thuc vat.
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(b) Bién nap vector vao E.coli dé nhan dong sau d6 dua vao A.tumefaciens b%mg tiép
hop. (¢) Plasmid (D-T;) ding dé chuyé_n vector vao cdy (D-T;) tu bién déi di truyén
dé loai bo gen gay bénh chi yéu. (@) Tuy nhién, D-T, c6 thé ¢ dinh ving ADN-T
cua vector dé chuyén cho té bao nudi cdy mé thuc vat. Tir céc té bao tai té hop sé
moc dwgce ciy hoan chinh (e) thi s& gdy PUMD té bao va DPUMD thé dich ¢hinh 2.4).

2.2.6. Vacxin bao tir (spore vaccine)

Bao tir 12 dang nghi cda vi khudn ¢6 cdu tric dic biét gbém nhiéu 16p mang day
khé tham bao boc. Bao tir ¢ kha ning de khang cao vé&i cac tdc nhan vit 1y, hoa hoe
va ddc biét c6 kha nang chiu nhiét do ¢6 chtra canxi dipicolinat. Bao tir vi khuin lan
diu tién duge Lé.H.Dac va Simong M. Cutting str dung lam vat tai vacxin. Ho tién
hanh gin khang nguyén lam manh C cta ddc té ubn van TTFC (tetanus toxin
fragment C) vao voé bao tr ‘Bacillus subtilis dé giy mién dich theo dudng ubng va
dudmg hd hip (hit) cho chudt va da tao dugc ddp ing mién dich & niém mac va mién
dich hé théng. Ndng do IgG dac hiéu véi TTFC trong huyét thanh khi x4dc dinh bang
ELISA dat mirc do dang ké sau 33 ngay udng, trong khi dap g mién dich chbng
khang nguyén vo bao tr 12 rat thip. Mire d6 khang thé khang ddc t§ di bio vé chudt
khi thir thach v&i lidu gay chét (20LDsg) doc t6 ubn van. Uu didm cia bio i
Bacillus 12 d€ nhan 1én, bao quan lau dai, thao tic di truyén don gian nén sé trd thanh
mét loai chat tai vacxin rat hdp din. :

Bang 2.1. Vu diém va nhwoc didm cia cc loai vacxin dang lwu hanh

Loai vacxin Uu diém Nhuwore diégm
bon gian, d& san xuit Co thé gay bénh nhe
o Gia thanh ré, twong ddi n dinh C4 thé chuyén thanh dang gay bénh
Vacxin giam . _
d6c Ie Gay mién dich kéo dai Vi_rus c6 thé bj chét, can bao quan lanh )
(s6ng) Khéng can tiem nhidu Ian C6 thé bi nhi&m virus

Chira genom virus cé thé 'gay bénh hodc ung thee

Don gidn, dé san xuét Can nuéi tao lwong virus 1N, co thé can ta chét
Gi4 thanh ré, &n dinh bo trer .
Vacxin bt Khong cin bao quén lanh Tinh mién dich c6 thé khang cao -

hoat {Chét) 3 . . A Y
Kha naing nhidm virus séng rét thap | C0 thé phai tiém nhic lai nhidu lan

Chira genom virus c6 thé gay bgnh hodc ung thu

29



Loai vacxin LPu diém Nhwoc diém

Gay UMD dinh huong voitisng | San xuét phirc tap. can chat bé tro

phan ciia virus Gia thanh thueng cao
Vacxin tng | Kngng trér lai thanh virus dé lay CAn hé théng nudi d& thu lrong virus lén
phan tinh | iz S S S
sach Tinh mién dich c6 thé khéng cao

On dinh, ¢6 thé khong can bao

Ca thé phai tiém nhéc lai nhidu tn
quan lanth L

Co thé chira ca hat virus hoac genom virus

Gay DUYMD djnh hwong voi tirmg Nghién ctru phirc tap, chi phi cao

phén cia virus Can chat bd try

Khang tré lai thanh virus-d& 13
Vacxintach | g o e Vs 9187 | Tinh min dich c6 thé khong cao

dbn . . . ;3 . F . FES .
g Kha nang nhidm virus séng thép C6 thé can tiem nhic lai nhidu lan

On dinh, ¢6 thé khéng cin bao

quan lanh

2.3. Phéi hgp vacxin

Vacxin ly tedng 1a vacxin ¢6 tinh KN cao, ¢6 hiéu luc hoan toan chi trong 1 lin
tiém, khong cé phdn ng phy va tao duoc mién dich bao vé sudt dosi. Loai vacxin nhu
thé con lau mai dat duogc, ngoai trir mot vai loai vacxin virus sdng giam doc lue, con
hiu hét ddu cin mot vai lan tiém va mbt vai l14n cing ¢ néu mudn tao duge sy bao
vé lau dai.

Cudi thé ky trudc da c6 20 loai va hién nay di ¢6 27 loai vacxin duge dua vao
san xudt. T4t ca déu d8 tiém trr 3 loai dé ubng 14 vacxin bai 1iét (OPV), ta, thurong
han. Trong chuong trinh tiém ching & cdc nuéc dang phat trién, it nhit cling phai c6
5 — 6 miii tiém. O Viét Nam, tré em dugc tiém 3 miii vacxin bach hiu, udn van, ho
ga; 3 mii vacxin viém gan B, 3 lin uéng vacxin bai liét. Ri€ng 3 miil vacxin viém
mang ndo ma Hib thi tiy sy lya chon cita phu huynh va phai tra tién, vi chuong trinh
khong cung cp vacxin nay. Nhur viy dé hoan thanh chuong trinh tiém chung, tré em
Viét Nam phai chiu dung 9 l4n tiém va 3 ldn ubng trong khodng 6 thang ddu doi.
RO rang tré em dang bi qué tai vi nhimg mii tiém. Céc thdy thubc va dac biét la
phu huynh ciing phai chiv dung su quéd tai nay vi ludn phai nhd dua con di tiém
ding ngay. _ '

Viéc phdi hgp nhidu loai vacxin vao mot mii tiém 1a nhim don gian hoa cong
tac ti€ém phong, lam giém s6 14n tiém, cling c6 nghia 13 giam s 14n cha me phai dua
con di tiém, giam s 14n bo tiém do quén hoic di khong diing ngdy, giam dau cho tré
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va nhit 14 giam phan tmg phu c6 thé xay ra. C6 2 loai tao mién dich khi sit dung
vacxin phéi hop, dé 1a:- |
— Tao mién dich két hop: Tron 14n nhidu loai vacxin trong mdt bom tiém va tiém
tai mot vi tri duy nhét trén co thé
— Tao mién dich déng théi: Cung mot luc dua vacxin vao co thé tai nhiéu vi tri
khac nhau, hofic theo nhidu dudng khac nhau: trong co, dudi da hodc rach
trén da. '

Vacxin phdi hop phai dat dugc hiéu qua cao. Pap tmg mién dich véi mbi loai
vacxin it nhét cfing phai bing dép (mg voi vacxin khi dung riéng 1é. Trong nhidu
truemg hop c6 thé xay ra sy tac déng qua lai giita cac khang nguyén mang tinh hiép
df’mg nén dat hi¢u qua cao hon so v&i dung riéng 1é. Tuy nhién, trong mot sb truomg
hop khéc lai xay ra sy canh tranh giira mét sé khang nguyén. Pap tng mién dich déi
voi mot hoic vai khang nguyén ¢6 thé bj trc ché hodc suy giam, nén su phdi hop giira
chung 1a khdng c6 hiéu qua. Cho dén nay chua thiy c6 phan {mg x4u nao do vacxin
phéi hop mang lai. D& cho ra d&i mot loai vacxin phéi hop phai ¢6 ngudn kinh phi
I6n tir 100 dén 200 triéu USD dé giai quyét hang loat khéu cong nghé nhu nghién
clru ban chat khang nguyén va sy tuong téc giita ching trong hdn hop, hiéu qua mién
dich, 36 an toz‘in, kiém dinh invitro va in vivo theo timg vung dén cu, danh gia hiu qua, ..

Nhu cau sir dung vacxin & mdi qudc gia khong gidng nhau, tuy thude vao kiéu
bénh ciia dia phuong. G mot s6 nuée dang phat trién, di véi cac bénh khong phai 1
t51 nguy hiém thi khéng dugce dua vao chuong trinh tiém ching mé rdng do kinh phi
han hep. Phu huynh phai tra tién néu mudn tiém vacxin ngoai chuong trinh cho con
em minh. Do vy, phai ¢6 nhiéu loai vacxin dé cung cdp cho cac chuong trinh quée
gia va cac bac phu huynh cé nhiéu co héi lra chon phu hgp. Ngay nay trén th1 truong
d4 ¢6 cac loai vacxin phdi hop sau dy:

~ Bach hau - u6n van.

— Bach héu - ho ga.

— Bach héu - udn van - ho ga toan té bao (té bao nguyén ven).

- Bach 1_15.11 -udn van - ho ga vo bao. '

— Bach hiu - udn van - ho ga toan té bao - bai liét tiém.

— Viém gan B - Hib.

— Bach hiu - uén van - ho ga vé bao - Hib.

— Bach hiu - udn véan - ho ga vé bao - Hib - bai liét tiém.
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~ Bach hiu - udn vén - ho ga toan té bao - Hib - bai liét tiém.

- Bach héu - uén van - ho ga toan té bao - Hib - viém gan B.

~ Bach hiu - udn véan - ho ga toan té bao - Hib. J.

— Bach hau - ubn vén - ho g4 toan té bao - viém gan B - Hib.

— Rubella - quai bi.

- Rubella - sé&i.

~ Quai bi - s61.

— Sdi - quai bi - Rubella.

— Bach héu - udn van - ho ga v bao - phé ciu.

— Bach hiu - udn van - ho ga v bao - nfio cau.

— Bach héu - udn vén - ho g& v bao - viém gan B, _

— Bach héu - udn vén - ho ga vé bao. - viém gan B-Hib. |

— Bach hau - ubn van - ho ga v0 bao - viém gan B - viém gan B-Hib-bai liét tiém.

— Bach hau - uén van - ho gé toan té bao - phé ciu.

~ Bach hiu - udn van - ho ga toan té bao - niio cau.

— Ni#io cau - phé ciu. -

— Hib - phé ciu.’

— Hib - n#o céu.

— Hib - phé cdu - ndo ciu.

— Viém gan B - bai liét tiém.

— Bai ligt tiém - phé cau.

— Bai liét tiém - phé ciu - nio ciu.

— Hib - viém gan A va B - bai liét tiém.

— 8&i - Rubella - quai bj - thiy du.

Cac kiéu phdi hop khéng thuc hién gdm TAB + bai 1iét ubng hoic tiém; tiéu
chay + sét vang. Vacxin ho ga toan t& bao thuong chira nhiéu khang nguyén, co khi
1én t6i hang nghin, nén c6 thé gy st do tac dung phy, trong khi vacxin v6 bao chi
chira vii khang nguyén co ban, cé thé gay dap ting mién dich nén hiu nhu phan-img
phu bi loai trir, | _ '

Ba nha sﬁn xué‘it l6n nhét gianh dwoc 60% thi phﬁn vacxin thé gidt 1A Aventis,
Glaxo Smith Kline (GSK) va Chiron. Ho'dué ra chién luoc cai cach tir phuong phap
c6 dién véi chi phi va lg1 nhuin thé‘ip, dd dugc sir dung trong cac chuong trinh tiém
chiing m& rong, sang cac phuong phdp san xuit vacxin hdn hop vai chi phi va loi
* nhuén cao. Vi du, gin ddy tap doan Glaxo Smith Kline dua ra mét loai vacxin phdi
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hop méi "6 trong 1" mang tén Infarix Hexa d& chdng 6 bénh phd bién 1a bach hau,
udn van, ho ga, viém gan B, bai liét vd viém mang nfo. Hib (do Haemophilus
influenza typ B) trong cing mét mdi tiém. Vi du khdc, hing Aventis Pasteur dua ra
vacxin "5 trong 1" dé chéng 5 bénh Ia bach hiu, uén vén, ho ga, bai liét Hib, dat hidu
qua mién dich cao, cic phan img nhe nhu tiém vacxin DTP don 1é.

¢} bdng Nam A, ba nudce Indonesia, Viét Nam va Thai Lan dugc coi 1a 3 nha san
xudt vacxin thyc thy, di strc khong nhitng cung cép hiu hét vaexin cho chuong trinh
tiém ching m& rong ciia minh ma con cung cip cho céc nuée trong ving, duoc Té
chirc Y té thé gioi danh gia cao. Trong s6 10 vacxin dung trong ti€m ching md réng
thi Viét Nam tu san xuit duge 9 loai, trong dé c6 vacxin dugc san xuit bang cong
nghé moi nhu vacxin viém gan B t4i td hop. '

Bidng 2.2. Cac vacxin chinh phong bénh & nguwéi

Vacxin _ Tac nhan géy bénh Bénh ' - Loal vacxin

Do CDC gidi thigu
Viémgan B Virus viem gan B Viém gan Dudi don vi bét hoat
Bach hau/ho ga/ Ddc té bach hiu Bach hiu Giai dac té
ubn-van . .

Poc té vi khuan than Than Giai Goc té

Bordetella pertussis - . | Ho ga Dwéi don vi bat hoat _

' Cing 6 thé diing ca té bao lam
KN '
Haemaophilus Haemophilus influenzae Viém mang ndo | Dwdéi don vi bit hoat
influenzae typ B | Viém phéi '
Polio bai liét Virus Polio Bai ligt B4t hoat (Salk)
- Giam dgc lyc (Sabin)

Séi/quai bifrubella | Virus sdi Soi Gidm ddc Iyc
(MMR) , . . X

Virus quai bj Quai bj Giam ddc iyc

Virus rubella Soi Bl Giam ddc lyc
Thiy dau Virus thiy dau Thiy dau Gidm ddc lyc
Viém phdi Strepcoccus Viém phéi Duwéi don vj bAt hoat
Pnusmococcus Pneumonia
Viém gan A Virus viém gan A (HAV) Viém gan Bt hoat (ca hat)
Cdém Virus cim Cum Duw&i don vi bat hoat
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Vacxin Tac nhan gdy bénh 8énh Loai vacxin
Khong dwere gidi thigu cho toan céng déng _
Bénh than Bacillus anthracis Bénh than BAt hoat ca té bao
BCG (Bacillus of Mycobactenium Bénh lao, phong | Giam ddc e
Calmette and tuberculosis
Guerin) (Vacxin M Jeprae
lao)
5ot vang Virus sét vang Bénh s&t vang Gidm doc lyc -
Dai Virus dai Bénh dai Bét hoat (ca hat)
Pau bd (ding Virus ddu mia Pau mia Gidm ddc Iyc
virus dau bd)
.Béng 2.3. Lich tiém chiing
Thang tudi Vacxin Mai tiém
So sinh hodic BCG (phong lao) MQi 1: Tiém trong da
::'2’6""" "3 | Viem gan B MUi 1: Tigm bép
2 thang -Bai lét (OPV) Lan 1: Udng
Bach héu..ho g4, ubn van (DTP) Mi 1; Tiem bap
Viém gan B Mi 2: Tiém bap
3 thang Bai ligt (OPV) _ Lan 2: Udng
Bach h&u, ho ga, uén van (DTP) | Mi 2: Tiem bép
Bai ligt (OPV) Lé&n 3: Udng
4 thang Bach héu, ho ga, udn van (DTF) Mii 3; Tiém bép
Soi Mii 1: Tiem dwéi da
Mii 2: Nhac lai trong chién dich tiém chting
1-5 tubi Viém nao Nhat Ban B Mai 1: Tiém bép
MUGi 2: Sau 1-2 tudin
MG 3: Sau mii 2 mft ndm
2-5 tudi T4 {chi tiém viing ¢d nguy co) Hai 14n uéng cach nhau 2 tuén
3-5 tudi Thuong han Mot mii
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Chuwong HI1
INTERFERON

Interferon (IFN) la cac glycoprotein do cac te bao cuia nhiéu loai ddng vat tiét ra
dé chéng lai mét cach khéng dic hiéu sy tin cong cua cac virus khac vio cac té bao
cang loai’ Nam 1957, Alick Isaacs, ngudi Scotlen va Jean Lindermann, ngudi Thuy
ST, tai Vién Y hoc Quéc gia Luan Dén, da tién hanh tiém virus com da 1am bat hoat
tlr trude bang nhiét vao mang dém tach rdi cua phoi ga, sau d6 tiém tiép virus cum
sdng vao ciing chd thi virus cém song khong nhén 1én dugc, k& ca néu tiém cac virus
khéc loai ciing cho két qua nhu vay. Hai 6ng cho ring, sau khi tiém ldn dau, trong té
bao nhiém virus d2 hinh thanh mdt chit {rc ché va dat tén la interferon.

1. S TAO THANH INTERFERON

Trong da s6 céc truomg hop, su tao thanh IFN khéng chi dé d4p lai sw xam nhédp
clia virus va cac san phim cua né (glycoprotein, ARN mach kép) ma con dé dap lai
sw xuét hién cua nhiéu loai tic nhan khic nhy vi khuéin va cdc san phim cua ching
(ndi de 5, 10ng), cac chit phan bao polynucletid tdng hop (poly IC, poly GC), mét sé
loai thudc nhur theophillin, pirydamol, dibazol, mét s6 loai vacxin (Sabin, DPT...).

Céc chit cam ung tao thanh IFN duoc goi 12 interferonogen. IFN duoc tao thanh
véi sb luong 16n, néu té bao bi nhiém virus ¢6 déc lue thé‘ip, ngugec lai chi tao duoc
mdt lugng nho, néu té bao bi nhidm virus ¢6 ddc lue cao. Cac virus ¢6 doe luc manh
irc ché su tdng hop protein cua té bao trude khi IFN duge tao thanh. IFN dugce téng
hop manh khi ¢6 mit ARN mach kép tir nhién cling nhu ARN mach kép téng hop.
Loai ARN nay khéng c6 trong céc té bao binh thudng ma chi cé trong té bao nhidm
virus ARN, chiing tén tai & dang sac chép RF (replication form). ARN mach kép la
tin hiéu chl'mg to virus dang nhiém trong té bao dong vat. Cé 3 loai IFN: IFN alpha
do bach cdu, IFN beta do nguyen bao so va IFN gamma do cic té bao T hoat hod va
té bao giét tu nhién (NK) tiét ra. Chi cé 1 gen mi cho IFN - beta, 1 gen m# cho IFN-
alpha, bao gdm khoang 15 protein chirc niing. Tt ca cac gen IFN alpha nim thanh
cum trén nhim séc thé s6 9 gén gen IFN beta. Gen IFN bera nim trén nhidm sic thé
s6 12. O trang thai binh thudmg, cac gen nay bi déng, Chinh cac chat cam g c6 tac
dyng giai kim hidm, hoat hoa céc gen dé chiing t6 hop IFN.
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2. TINH CHAT CUA INTERFERON

Ciing nhur céc protein khac, IFN bi bit hoat bdi cic enzyme protease nhur trypsin,
pepsin, papain. IFN twong déi bén nhiét, hoat tinh bi mit khi dun & 60-75°C trong 1
gi, hodc 100°C trong 5 phut. O 4°C ¢4 thé bao quan IFN trong nhiéu thang, IFN
.~ alpha va beta bén & pH thip. O pH 2 hoat tinh khong bi mat. Cac diém co ban dugc
trinh bay & bang dudi day:

Béng 3.1. Mot s6 dic tinh cua interferon

Tinh chit IFN- alpha IFN- beta IFN- gamma

Ngudn gbc ‘Bach cu, bidu mo Nguyén bao s¢ Té bao T hoat hoa,
Té bao NK
{1 Tac nhan cam ’ng | Virus Virus _ PUMP dac higu
Co ché tac dung Kich thich san xudt | Kich thich sén xuét | Kich thich hoat dng dai
: protein khang virus protein khang virus thye bao, BC trung tinh.
Phan tir hrgng 16-23 (kDa) 23 (kDa) 20 - 25 (kDa)
Glycosyl hoa Khéng | Ccé Co
Bén & pH 2 co cé _ Khéng
Tén khac IFN bach céu IFN nguyén bao so IFN mién dich, yéu t6

hoat hoa dai thire bao

IFN ¢6 tinh khing nguyén yéu. Chung duoc tao thanh sau may gidr té& bao bi
nhiém. Sy tic déng ctia IFN khong mang tinh ddc hiéu, vi IFN do mét loai virus cam
ing tao thanh c6 thé ngin can sy nhan 1én cia nhidu loai virus khéac. Tuy nhién IFN
lai ¢6 tinh dic hiéu loai cao. IFN do ni(f)t loai sinh vt sinh ra chi ¢ thé nhin dién
dugce thu thé trén mang sinh chét cta chinh loai @6. Do vay IFN do mét loai dong
vat, vi du ga, hinh thanh dé chéng virus céim chi c6 thé ngin can sy nhan 1én cia
virus cim va cac virus khac & gi (cung loai) chir khéng phai & cac dong vit khac
{khic loai).

3. TAC DUNG SINH HQC CUA INTERFERON

IFN c6 tac dung ngin cin sy nhan lén cia nhidu loai virus nhu cim, séi, sét
Dengi, xuét huyét, viém ndo Nhit Ban, viém gan, do viy chiing dugc coi 1a chit
déng vai tro quan trong hang déu trong viéc bio vé co thé chéng sy nhidm virus.
Trong nhiing ngay d4u sau khi nhidm virus, hrong IFN trong méu tang din va nho dé6
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Iugng virus sinh ra giam din. IFN dugc hinh thanh tai chd, noi virus nhiém véi néng
d6 tuong dbi cao dé kich thich tao thanh protein khéng virus. IFN ciing dugc tao
thanh sém hon so vdi khang thé, con khang thé dugce hinh thanh sau va cé tac dung
l4u dai chéng tai nhim. Do vay, viéc sir dung chét khang virus Iy tuéng nay con tuy

‘thude vao viéc dua IFN vao dung vi tri cin thiét trong co thé. IFN con duge quan tim

vi kha nang chéng mdt sb loai t& bao ung thu cia ngudi, dic biét ta ung thu cac té
bao hé tao mau, do chung c¢6 kha nang pha huy mARN din dén ngin can qua trinh
tdng hop protein.. IFN ¢6 kha nang lam thay ddi dap tng mién dich (PUMD) théng -
qua cic sir kién: | ' '

— Thay ddi su bidu hién céc phan tir bé mit ciia té bio hé mién djch.

- Thay d6i su tao thanh va tiét cac protein (cyt'okin) ciia céc té bao néi trén.

— Tang cudng, hofic trc ché chitc ning cla cic t€ bao hidu umg {effector) - té bao truc

tiép tao PUMD. _

Mot trong nhitng tac dong cia IFN vao DPUMD 12 tang cudng sy biéu hién cia
phin trt MHC-1 va MHC-II (phirc hgp hoa hgp m6 chinh — major histocompatibility
complex). Cac gen MHC-I dugce ting cudong hoat dong bdi ca 3 loai IFN, con cac
gen MHC-II dugc tang cudng hoat ddng boi IFN gamma. IFN ciing tac déng dé ting

- cudng su bidu hién cua receptor danh cho F_ cua khéng thé va receptor danh cho

nhiéu loai cytokin khac. Cac hoat ddng nay sé€ ting cudng hi¢u qua cia sy nhén dién
khéng nguyén va do d6 1am cho PUMD ¢6 hiéu qua hon. IFN tac dong 1én cac té bao
hiéu trng cia t& bao mién dich dé tang kha ning giét cac té bao nhi®m virus, tang kha
ning diét tac nhan gy bénh cia dai thuc bao, bach ciu trung tinh, € bao T doc va
cac té bao NK. IFN — y do té bao TH1 tiét ra c6'kha n;ﬁng hoat hoa dai thuc bao dé
oiét vi khudn ndi sinh. Loai lymphokin nay mang tinh chét hoe_ﬁ hoa dai thuc bao
(MAF macrophage activating factor). Té bao NK c¢6 kha ning phé huy hang loat té
bao dich, ¢6 thé 1a té bao ddng loai (cing gen), khéc loai (di gen) holic cac t bao
khac gen, khic loai (xenogeneic) ma khoéng bi gidi han béi MHC. Khi xay ra su
tuong tac giira té bao NK va té bao dich din dén sy tao thanh IFN a/pha va IFN beta.
IFN ciing c6 thé kich thich tao thanh yéu t5 hoai tir ung thu — TNF (tumour necrosis
factor). Chét nay cé hoat tinh diét virus gibng nhu IFN gamma nhung theo co ché
khac. Tuy nhién néu dung phéi hop 2 loai s& co1ac dung hiép dbng. '

3.1. Cac typ interferon

Nga‘iy nay ngoai 3 loai IFN chinh, nhiéu loai déng phan va cac IFN khac ciing da
dugce tach chiét va nghién ciru. C6 3 typ IFN: ' :
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3.1.1. Typ I gom cdc IFN

— IFN anpha, gbm 13 typ phu IFN — A, khac nhau d6i chut vé tinh dic hiéu (cac
IFN - Al1,2,4,5,6,7,8,10,13, 14,16, 17 va 21).

— IFN beta, chi ¢6 1 loai duy nhit 13 I[FN — BI1.

— IFN omega: IFN - W1.

— IFN epsilon: IFN - E1.

— IFN kappa: IFN - K.

Céc phén tir 4dng dang duge tim thiy & nhiéu loai nhu chudt (va hiu hét & dong
vét cd vu), chim, bo sat, ludng cu, ca. Ngoai ra cac IFN zera ¢ chudt, IFN nu ¢ méo,
IFN tau & ddng vt nhai lai, IFN delta & lon cling di duge xac dinh.

Tét ca cac IFN typ I déu gén duqc vao phirc hop receptor danh cho ching nim
trén bé mat té bao. Do 1a IFN— AR, gom IFN- AR1 va IFN- AR2.

3.1.2. Typ II chi c6 1 loai 12 IFN gamma (IFN- G), gin vao receptor danh cho né 13
IFN- GR, bao gbm IFN— G1 va IFN- G2

3.1.3. Typ HI: TFN méi dugc phat hién gin day 1a IFN lamda (IFN - L, gbm 3 typ
phu 12 cac interleukin IL— 29, IL— 28A va IL- 28B, gin dugc vao cic receptor danh
cho ching 1a IL- 10R2 va IFN- LR1).

3.2. Co ché tac dung cua IFN

" Dudi tac ddng cia virus hodic cac chit cam i’mg khéc, sau vai gi¢, thdm chi vai
ngay, té bao s& tdng hop IFN. IFN thim qua mang sinh chit toi gin 1én receptor danh
cho né trén bé mit cac té bao 1an cén, cam Ung dé& cac t& bao nay tdéng hop cac
protein khéng virus, chi yéu 1a 2 loai enzyme irc ché tdng hop protein:

1) Enzyme cam tng kinase sau khi tao thanh s& dugec ARN mach kép (san phém
trung gian do virus tao ra trong té bao) hoat hoa. Khi & dang hoat hod, kinase sé&
phosphoryl hod yéu t6 khoi diu dich ma elF2. Yéu t nay trd nén bit hoat, nén
khong thé tham gia vao tdng hop protein.

2) Ci 3 loai IFN déu cé thé cam tng dé hinh thanh trong té bao enzyme 2,5
oligoadenylate synthetase (2,5 — A — synthetase). Khi ¢6 mat ATP va ARN mach
kép, enzyme nay s& duoc hoat hod dé tao thanh 2_5A, tuc oligcadenylate ppp (A2'p)
nA. Chét nay hoat hoa endonuclease tiém 4n cua té bao dé phéan -hujz ca mARN va
ARN riboxom din dén irc ché tdng hop protein.
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© Hinh 3.1. So 46 (rc ché tdng hop protein do IFN cam tng

4. TAC DUNG SINH HOG CUA INTERFERON

- Trong hic chua tim dugc khéng sinh chéng virus thi [FN duge coi 1a chit chéng
virus ¢6 trién vong nhét. Cho dén nim 1980, IFN vin con hiém va dit. Nhe k¥ thuat
tai t6 hop, gen mé cho IFN dugc tich dong va bién nap vao té bao vi khuén, nudi vi
khuén trong ndi 1én men va tach IFN tir dich 1én men, do 46 IFN tr& nén ré vi phd
bién hon. Ngay nay céc loai IFN khac nhau da duge st dung dé didd trj nhidu bénh
cho ngudi. Lig¢u phap IFN thuong duge ding phéi hop v6i hod tri lidu va xa trj liéu
@é chira nhiéu loai ung thu hé théng. [FN alpha va IFN beta thuong duge tiém trong
co. Khi tiém trong co, tiém ven hay dudi da, thudc déu dung nap t8t. Tuy nhién, khi
sir dung IFN d6i khi xudt hién céc phan l'mg phu nhe nhu mét méi, nhire ddu, dau co,
chéng mat. Cling thudmg thiy ban dé, ndi cue cimg & ch tiém. Cac triéu chiing nay
s& mét sau vai ngay dung tiém.

IFN alpha di dugc co quan quan 1y duge phim va thyc phim (FDA) cua Hoa Ky
cép gidy phép nim 1991 dung dé chira viém gan C vdi tén thuorng phdm 1a Roferon
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va IntronA. Nhidu dang IFN khéc nhau nhu IFN alpha 2a, IFN alpha 2b va IFN
alphacon 1 d3 dugce cho phép sit dung dé chira viém gan khéc do virus va IFN alpha
2b dugc ding dé chira bénh bach ciu dang tuy. U tuy 1a bénh 4c tinh cla tuy xuong,
thuémg dugce chira bi’mg ho tri liéu hodc chiéu xa toan thén, thi nay ciing duoc ding
phdi hop véi IFN alpha. Ullympho T (u 4c tinh & hach bach huyét) cﬁng dugce chita
bing IFN alpha, dung riéng hojic phbi hop nhu dd néu trén.

Ung thu Kaposi do virus Herpes thwéng xudt hién trén da & bénh nhan AIDS,
mic du xa tri liéu 12 phuong phap rét tét, nhung su dung IFN alpha cling cho két qua
tét. Gén day IFN alpha c6 gin thém polyethylane glycol dé kéo dai sw tdn tai trong
co thé. Loai IFN alpha c6 gan thém nay da dugc FDA cép phép sir dung nam 2002,
chi can tiém 1 tuan 1 14n thay vi 1 tudn 3 1in nhu ddi véi IFN théng thudng, IFN-
beta (IFN — Bla, IFN — B1b) duoe sir dung dé diéu tri bénh da xo cimg (xo cimg lan
tod), mdt bénh man tinh ctia h than kinh trung wong thudng théy & laa tudi tré, do
bao myelin bao quanh day théan kinh bi tén thuong, din dén giam sut chirc ning cia
day thin kinh lién quan. Pic diém cia bénh lé.thuéng xuyén tai phat sau khi bénh
thuyé.n giam. S« dung IFN beta ¢6 thé ngin chin dugc tai phat trong mot thoi gian
dai. IFN gamma du’qc_. dung trong 14m sang dé chita bénh u hat man tich (CGD). bay
14 bénh do nhiém tring ho3c nhiém céac vt la, 1am gidm nghiénr trong kha ning thyc
bao trong viée giét céc vi khudn x4m nhap (kha ning tiét cac chit oxy hod nhu Hy O,

superoxide... bi giam)}, IFN gamma c6 tac dung khdi phuc chitc ndng cua dai thuc

bio va lam giam mirc d6 nhiém tring. Viée sit dung IFN ciing thu duoc két qua rat
tdt trong c4c bénh dudng hd hép (cam lanh, cim), phéi hop véi cac thubc khac trong
diéu tri AIDS, chéng ung thr vom hong, ung thu cb ti cuﬁg, virus herpes gdy bénh
mun 16p... Chéc chdn trong thoi gian tdi, cac hdng dugc phim s& tap trung nhidu hon
vao IFN nhim tim ra cac dang thud¢ méi, mé réng pham vi img dung clia ching d6i
v6i céc bénh khac nhau.

5. SAN XUAT IFN

Phuong phap ché tao IFN diu tién do Carry Canter, nha khoa hoc Phin Lan dua
ra. C)ng tach bach ciu tir mau rdi nhiém virus dé cac té bao nay cam ung tao IFN.
Phuong phap nay cho ning sudt thip, gia thanh cao va khong c6 kha ning md réng
quy mé san xuét do ngudn nguyén lidu cung cp han ché.

Nam 1980, hai nha khoa hoc M¥ 1a Boyer va Coken di tach duge gen mi cho
IFN, tich dong rdi bién nap vao Saccharomyces cerevisiae, sau nay dung E.coli thay
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cho ndm men. Trudc ddy khi ding phuong phép cii, mdi t& bao bach ciu chi cho
khoang 100 - 1000 phan tr IFN. Ngay nay bing k¥ thuat tai td hop, mdi té bao vi
khuan c6 thé cho 200.000 phan tir IFN, nghia 1a tang higu suat 1én tir 100 - 1000 I4n.
Cong ngh¢ nay nhanh chéng duge ing dung & nhiéu nuée. Trong cac nudc dang phat
trién, Cuba la nuéc di ddu trong nghién ciru va san xuit IFN. Nam 1982, Trung Quéc
cling bit ddu san xuét IFN bing c¢dng nghé nay. Nim 2000, Vién Vacxin Nha Trang
cling phéi hgp véi céc nha khoa hoc Ucraina dé cho ra d&i IFN bing ¢dng nghé méi
sir dung phage gin gen ma cho IFN rdi cho phage nhén 1én trong £. coli.
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Chuong IV
’NG DUNG VI SINH VAT
TRONG CHE BIEN THU'C PHAM

1. SAN XUAT PHOMAT

Phomat ¢o 1€ 1a phuong thirc hiéh qua nhét dé bao quan sira, mét dang thyc phim

rét giau dinh dutng nhung mau héng. San xuit phomat 1a ¢éng doan chuyén héa sita.

sang mdt dang tuong ddi khé phan hiy va d& bao. quan. Xuit xir chinh xac cia
phomat rat kho xéc-dinh. Tuy nhién, nhitng nghién ciru vé& khao ¢b cho thdy phomat
dd dwgc san xudt tir thoi ky tidn sir va vao kh(ﬁng 7000 ndm trudéc Cdng nguyén.
Céng nghé san Xuét phomat hié,‘n' dai bao gém hai cong doan chinh. Trong c6ng doan
thir nhit, sita duge 1én men chua nhd vi khuln lactic nhdm lam giam pH t6i diém
ding dién cia casein va khién ching d6ng tu. Céng doan tiép theo la loai bo dich
trong va lam dic phdn sita dong tu. Phin dich trong cé thé dugc dung d¢é san xuét
mdt loai dd udng kha hip din. Trong qua trinh san xuht phomat, ngudi ta cdn bd
sung mudi nhim muc dich bao quéan va cai thién hvong vi. Phomat sau khi bét nuéde
¢6 thé duge bao quan trong nude mudi. Phuong phéap san xuét phomat dang nay doi
khi con goi la phomat mudi. Phomat mubdi véi céc thuong hiéu Feta, Domiati,
Akkawi va Halloumi hién dang dugc san xuat kha phd bién tai Trung Péng.:

Mgt buée ngoit 16n trong cong .nghé san xuft phomat duge thire hién khi ngudi
ta bit diu st dung enzyme (rennet) dé két tia protein. Rennet 14 mot enzyme thiy
phédn protein ¢6 trong da day ddng vét. Viéc phét hién ra dic tinh img dung cua
rennet khong thue su 14 mot diéu bat ngd bdi da day gia suc truée kia vén vin dudc

dung lam ti dung sita. Khong chi enzyme dong vit, mot s§ loai enzyme cé ngudn -

gbe thuc vat da duge ngudi La Ma sit dung dé san xuét phomat. D nhién, nhimg

ngudi diu tién sir dung enzyme trong san xuit phomat kh6 ¢6 thé biét gi nhiéu vé

ban chit cla enzyme ngoai cong ning ma ching mang lai. K&t tia sita bing rennet
rit khac so v&i két taa bi’mg acid. Qu4 trinh két tha bing rennet dién ra rit hidu qua

v& ngay nay, phan I6n phomat dugc san theo cong nghé nay.
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1.1. Protein trong sira

Sita bo va c6 1& hiu hét céc loai sira khac déu c6 chira hai nhém protein, do la
casein (phosphoprotein khong tan & pH 4,6). va cdc protein con lai (whey). Nhém -
cubi bao gdm cdc protein nhu P-lactoglobulin, o-lactalbumin, mét lugng nho
albumin, immunoglobulin, vi hrgng lactotransferrin va khoang 40 loai enzyme khéac
nhau. Trong stta bd, casein chiém khoing 80% nito téng sb va bao gdm 4 loai protein
1a og), ag2, P va x-casein vé6i ty 1€ tuong dmg 1a 40:10:35:12. Cac protein ag), a5, P
chta8-9,10-13,4-5 géc phosphate trong phén t&r. Nhitng géc phosphate nay cé
kha nang lién két voi Ca®" va két tia manh khi ndng d6 Ca’* > 6mM. Riéng phén tir
k-casein chi chira m6t nhém phosphate va tén tai O de_ing hoa tan ké ca khi c6 mit
mot lugng tuong déi lon Ca2+. K-casein tuong tac ky nude véi og, g, B-casein va
giip cac protein nay tan trong nudc. Cir mdi phén k-casein c6 thé tao dang hat keo
tan vai 10 phé“m g1, U2, VA B-casein. Mbi hat keo ¢é kich thudc 50-300nm va chira
khoang 5000 phén t protein. Ngoai ra, mbi hat keo con chira mét khéni hrgng nudc
16n gép d6i so véi khdi hrgng protein. V& mit céu tric, cac casein nhay cam véi Ca®*
(asy, Osz, va PB-casein) lién két ky nude véi nhau va tao thanh phén nhén ciia hat keo.
Phén tir x-casein ¢6 2/3 ky nudc v phin niy s& lién két véi nhin hat keo. Phén hiéu
nude hudng ra ngoai tao nén mdt cu tric dang "16ng nhim" khién cac hat keo khong
thé t_iép x1ic voi nhau va do vy dam bao dd tan ctia protein. Nhu vay, nhd c6 mbt cfiu :
truc phirc tap, protein cua sita vira dam bao la ngudn acid amin va lai ¢ thé cung cép
duge ngudn phospho va canxi (tharh phin rit d& két tua) dé xay dung xuong ma vin
¢6 kha nang ton tai bén vimg & dang keo.

Trong san xuét phomat, vé mit ban chét, muc dinh chinh cva viée sir dung rennet
12 loai, hodc han ché tac dung cla k-casein. Rennet v&i thanh ph‘fm chu chét la
chymosin, trén thuc té 1a cdc protease cé kha nang thiy phan han ché x-casein trong
stra. Khi mét thanh phin hiéu nudc (x-casein), cac hat keo casein c6 thé lién két véi
nhau va két tia. Song song véi viée sit dung rennet, cac tdc nhin khac nhu Caz+,
hodc 16n men lactic ¢6 thé duge sir dung. Nhiing ion héa tri 2 nhu Ca®" 4nh huéng
tich cyc t6i qua trinh déng tu sira thdng qua viée tao cac cdu ndi lién két giira cac
phén tir protein. Lén men lactic nham dwa pH moi trudng vé gia tri pH ding dién cua
casein (pH 4,6). Khi d6 céc hat protein trung hoa dién tich s& khong ddy nhau va do
vy dé dang bi két tha bai tac ddng cia lién két ky nude.

Trong cdng nghé truyén thbng, rennet duge tach chibt tir md rudt cua dong vit
bing dung dich mubi NaCl 10%. Sau d6 enzyme duge bio quan trong dung dich mubi
NaCl 20% c¢6 bd sung benzoate natri holic propionate natri. Rennet bd thudc loai phim
chét t6t thuong ¢6 chira 90% chymosin v& phén con lai 12 pepsin (tinh theo protein).
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Theo thai gian, dic biét 1a khi bé chuyén sang sir dung thuc in rin, lugng chymosin

tiét ra giam dan va thay vio d6 I pepsin. Lic nay chat lirgng clia rennet khong con
~ dam béo nita. Chyrnosm duge nghlen ciau khé k§ & mirc dé phén tir. Chymosin 12 mot
peptid ¢6 phéin tir lugng 35,6kDa va chira 320 acid amin. Rennet bd ¢6 t6i 3 dang
chymosin ld A, B, va C véi hoat tinh twong d6i 1a 100, 120, va 50RU/mg. Chymosin
A va B khac nhau ¢ mét acid amin tai vi tri 244 trong phan tir. Chinh vi vay, pH ti
wu cua ching cling ¢6 khac biét (pH 4,2 va 3,7). _ _

Tang truéng cia céng nghiép san xudt phomat (khodng 4%/nam trong 20 nam
gan day) va viéc han ché giét mé gia stic non khién san luong rennet tir bé non khéng
dap tmg & nhu cau. Viée tim kiém enzyme thay thé 1a didu tit yéu. Trong s6 nhimg
enzyme thay thé, nguoi ta thudmg su dung pepsin tir bo, lgn, ga, holc protease tir céc
loai ndm nhu Rhizomucor miehei, R. pusillus va Cryphonectria parasitica. Céc
enzyme nay tuy hiru dung nhung vé mit chét luong con thua kém nhidu so voi rennet
tir b€ non. Trong c6ng nghiép san Xuit enzyme noi chung, rennet c6 1€ 13 loai enzyme
chiém thi phin I¢n nhit (khoang 170 trigu USD). Chinh vi viy, c6ng nghiép san xuit
rennet di thu hat s cht ¥ cta cong nghé gen. Gen ma hda prochymosin {chymosin
B) di duogc chuyén cho mét loat vi sinh véat nhu E. coli, Saccharomyces cerevisiae,
Kluyveromyces marxianus, Aspergillus nidulans, A. niger vd Trichoderma reesei.

Mic du chi c6 chira mdt trong hai dang A hoic B, hoat tinh ciia enzyme tai t§ hop .

khong khac gi so véi chymosin tir bd. V& khia canh cdng nghé, enzyme tai t6 hop
cling khéng thua kém gi enzyme truyén théng. Hién nay co ba loai chymosin tai té
hop da duoc cép phép va san xuét & quy md thuong mai, d6 1a Maxiren (cta Gist

Brocades, Ha Lan; san xuét bing Kluyveromyces marxianus tai t& hgp), Chymogen _

(Hansen’s, Dan Mach, sir dung A. niger), Chymax (Pfizer, M¥, sir dung E. coli). Gen
phuc vu san xudt Maxiren va Chymogen dirge tich dong tir da thi khé cua bo, trong
khi d6 gen phuc vu san xuit Chymax dugc téng hop méi. Hién nay enzyme
chymosin tai t6 hop dang lan din thi phan cta chymosin ty nhién va di 14n {uét hdu
nhu hoan toan thj phin enzyme tir nim.

Chymosin trong ty nhién phuq vu qua trinh dong ty sita & da day cua bé non. Do
viy céac dac tinh cia chymosin khéng thé 12 t8i wu cho san xuit phomat. Diéu nay
ciing ¢ nghia 1a chymosm con ¢6 thé dugc cai bién dé thich img t&t hon nira cho
cdng nghe san xuat phomat. Hurémg phét trién hién nay trong nghlen ciru chymosin la
thay d6i ciu trac enzyme nhim gia ting hiéu suit thity phin mét s8 1ién két nhit dinh
trong casein va han ché déi veai nhirng lién két khac. Trong qua trinh lam chin
phomat, phan ng thity phin protein khong kiém soat c6 thé din toi nhitng tic dong
bat l¢i, vi du nhu lam ding phomat. -
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Hat keo protein K-casein

Chymosin

Hat keo dang ty do

Protein déng tu

Hinh 4.1. Nguyén ly hoat déng cua enzyme chymosin trong qua trinh déng tu sira

; Cét thanh
Khong khi  sgi manh

Phoi kho

1ml rennet

Rt "Hiéu chinh nong dé

 10ml dich
rennet pha

Binh tam giac loéng

Hinh 4.2. Quy trinh san xuét rennet theo céng nghé truyén théng
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1.2. Tén goi va phan loai phomat

Hién nay c6 hang nghin loai phomat khac nhau dugc san xuét trén thé gidi, tuy
nhién, nhiéu loai trong sé chung cé thé duge xép vao cung mot dang. Ngudn gbc cua
tén phomat c6 thé xuat phat tur: dia phuong san xuat, loai sira (bo, dé, cilru, trau), tén
tu bién, hodc tén vay muon, hinh thu, kiéu dang, phuong phap lam chin, loai phu gia
bd sung. |

Trong nhiéu thap ky, cic co quan qudc gia va td chic qudc té da tim cich hé

théng hoéa va phan loai cdc nhém phomat. Theo hé théng ciia FAO/WHO, hién c6 35
' loai phomat dugc cdng nhan, d6 1a Cheddar, Cheshire, Emmental, Gruyére, Gouda,
Edam, Danbo, Fynbo, Brie, Camembert, Provolone, Cottage, cac dang phomat van
xanh, phomat cirng. Ciing theo FAO/WHO, ¢6 cac dang phomat chinh nhu sau:

— Phomat mudi va lam chin.

— Phomat lam chin bing nam.

— Phomat khéng lam chin hodc phomat tuoi.

Tuy nhién ciling c6 nhiing loai phomat san xuit bang k¢ thuit khong truyén
théng. Thong thudng nhitng dang ndy dugc goi 1a "phong phomat", "phomat nhén
tao", "phomat téng hop" v.v... Trén thé gisi, theo théng ké nam 1995 c¢6 t6i 85%
lugng phomat dugc san xuét tai Chau Au, Chau Pai Duong, Bic M¥§ va chu yé‘u tu
sira bo.

Hinh 4.3. Bén trong phan xwéng san xuét phdmat (trai) va phomat thanh pham (phai)

1.3. Coéng nghé san xuat phomat

Pa s cac loai phomat trén thé gi¢i dugc san xuét tir sita bo, tuy nhién, sira cua
mdt s6 loai ddng vat khac ciing c6 thé dugce sir dung cho san xuét phomat, dac biét 1a

stta ciru. Chit lugng sita phuc vu san xuit phomat & quy mo6 cong nghiép va ban cong
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nghiép thong thudng phai dugce kiém dinh rat nghiém ngit. Phan 16n phomat duoc
san xudt tir sita dd thanh trung. Véi sita khong thanh trung, phomat phai dugce u cho
chin mudi trong thdi gian it nhat 12 60 ngay ¢ nhiét d6 khéng dudi 4°C nhim bét hoat
vi sinh vat gdy bénh. Cong nghé san xuét céc loai phomat khac nhau c6 nhidu khéc
biét, tuy nhién déu théng qua mot sb giai doan chinh. Sita sau ‘thanh trung thuorng
duge bd sung vai mot sb chiing gidng vi khudn tuy thuée loai phomat va sau dé xir Iy
bang enzyme rennet. Enzyme rennet ldm sita déng tu thanh nhilng mang gel. Gel
ddng tu duoc cat ra bing dung cu chuyén dung thanh nhitng hinh khéi nhé hon nhim
loai phin dich trong (con goi la whey). Trong giai doan tiép theo didn ra qua trinh
san sinh acid lactic bai vi sinh vat. Phin gel duoc khudy trén co hoc va gia nhiét. Két
qua ctia ca ba qu4 trinh (a) - sinh trudng va phat trién cua vi sinh vat, (b) - tac dong
co hoc cua khudy trén, (c) - t4c dong cia nhiét, gop phin tach nude trong (whey)
kh01 gel va hinh thanh phomat twroi. Phomat tuoi s& dugc chuyén vao cac khudn béng
kim loai, gd, hodc nhira nhdm dinh hinh san phdm va sau d6 dwoc nén bing ap Irc.
Cac phuong phap khac nhau trong qua trinh xir ly gel va nén phomat sé quyét dinh
hwong vi va dic diém ciia phomat. Céc cong doan cu thé cua qua trinh san xuét
phomat ¢é thé duge trinh bay cu thé hon nhu sau:

1.3.1. Thanh tring Pasteur

Qua trinh thanh frt‘mg doi hoi phai diét duge nhém vi sinh vat gay bénh, trong do

* quan trong nhét la nhém coliform. Su ¢6 mit cia nhdém nady giy ra su tao bot sém va

huong vi khé chiu trong san phim. Thdng thuong, sita duge thanh trung & nhiét 4o
72-73°C trong 15-20 gidy. Tuy nhién, mot s6 vi khudn tao bao tir, dic biét la
Clostridium tyrobutyricum ¢6 thé tdn tai duge trong diéu kién nay. C. tyrobutyricum
la mét tac nhén nghiém trong trong qué trinh- 1am chin phomat. Chung 1én men acid
lactic tao acid butyric va san sinh mét lugng 16n khi hydro. Chi nguyén lugng khi
nay dugc tao ra dd lam thay d4i hoan toan céu truc vt Iy cua phomat, chua néi dén
mui vi khé chiu ctia acid butyric. Viéc ting nhiét 46 x 1y c6 the han ché duoc nguy
co ké trén, tuy nhién, nhiét d$ cao s& anh hudng ti chit lugng cla sita. Chinh vi viy
k¥ thudt lam giam kha ning chiu nhiét cua vi khu_an lai la phwong phip duoc lua
chon. Trong cong nghé truyén théng, ngudi ta thuémg bd sung mét sb loai hoa chit
nhim lam giam kha nidng chju nhiét cua vi khuén sinh bio tir (cu thé 1 Clostridium
tyrobutyrrcum) Héa chit thucng duoc si dung nhit 13 nitrate natri (KNOj). Vi mdt
sb loai phomat, déi khi nude oxy gid (H;0,) lai duge st dung. Hién nay, viéc sit

dung héa chit bj phé phan va nhidu nha san xuat budc phai quay lai voi phuong phép
vit ly.
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1.3.2. Gibng khéi djng

Gidng khoi déng d(’)ng vai trd quan trong trong san xuit phomat. Cé hai dang
gidng khai dong chi yéu, d6 la:

Cac chung uva nhié't d6 6n hoa trong dai tir 20 — 40°C,;

Cac chung wa nhiét v61 nhi€t d6 thich hgp nhét trén 45°C.

Thong thuéng nguoi ta sit dung hdn hop céc ching giéng bao gébm ca nhimng
chung wa nhiét va nhirng chung chiu nhiét kém hon. Giéng dua vao khoéng chi sinh

acid lactic ma con sinh khi cacbonic (CO3). Khi cacbonic tao ra ¢6 vai trd quan trong

trong viéc hinh thanh nhitng héc nhé hinh ciu trong mot sé loai phomat. Pai khi
ngudi ta ciing chi diing mdt ching duy nhit, diéu d6 x4y ra trong trudmg hop ma kha
ning sinh acid lactic va phan hiy protein m&i 1a vén dé chi chét. Phomat thudc
nhém Cheddar 1a mét vi du. Vi sinh vt hodic nhém vi sinh vét lam giéng khéi dong
cin dép ung nhitng yéu ciu sau:
+ — C¢6 kha nédng sinh acid lactic.
- Co kha ning phan hiy protein.

— C6 kha nang sinh khi cacbonic.

Khi sira d6ng ty, cac té bao vi sinh vit duge gilt bai gel va trd thanh thanh phin |

clia phomat. Acid lactic do ching sinh ra lam giam pH méi truémg va gép phén thic
diy qua trinh déng tu cling nhu loai mréc khéi gel. Trong qué trinh nady céc mubi
canxi va phospho duoc gidi phong va lam ting 8 ciing cua phomat. Acid lactic sinh
ra boi gibng khai ddng con déng vai trd 1a chit (e ché su phat tridn cla vi sinh vat
gdy thdi. Qu4 trinh chuyén héa dudmg lactose thanh acid lactic ciing cét di ngudn
dinh dudng cia nhiéu loai vi sinh vat khéng mong mubn. Lén men lactic din ra kha
nhanh chéng va chi dirng lai khi lugng dudng lactose can kiét. Propionibacterium 13
mot nhém vi sinh vat kha dic biét trong sb céc vi sinh vét khéi dong. Chung ¢6 kha
ning ién men acid lactic tao acid propionic va CO, theo phuong trinh sau:

3CH3;CHOHCOOH — 2CH;CH,COOH + CH3;COOH + CO; + Hy0

acid tactic acid propionic acid axetic

Ban ddu, khi CO; tao ra s& hda tan trong pha long cua phomat,rtc'ri khi b3o hoa
khi s& thoat ra va tao thanh cac héc hinh ciu trong mot s6 dang phomat dic biét, vi
du nhu phomat Emmenthal. |

1.3.3. Cdc chit bé sung khi dong ty sita
a) Chlorit canxi (CaCl,)

Vé&i nhimg loai sita khong dat tiéu chun, phomat tuoi tao ra sé mém va lugng
protein thit thodt 1a rit 16n. Thong thudng ngudi ta bd sung khoang 5 — 20g CaCly
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cho 100 lit sita nhiim dam bao sy dong déu trong thoi gian dong tu ciing nhu d6 cimg
cla phomat. Néu b sung qua du thira CaCly, phomat tuoi s& qua cing va giy kho
khan trong cdc cdng doan tiép theo. Déi véi cac loai phomat ngheo m&, NayHPO,y c6
thé duge bd sung trude CaCly. Dong thai nay lam téing d6 mém déo cua phomat tuoi
thong qua sy hinh thanh Ca;PO, dang colloid thay thé vai trd cita cac hat m& bt giit
trong gel nhu & phomat thdng thuong,

b) Khi cacbonic (CO») |

Théng thuong trong sita da ¢6 sin mét lugng CO, nhét dinh. Lugng khi nay mét
di trong qua trinh xur Iy nhiét. Viéc bé sung CO; vao sita g6p phén lam giam pH méi
truéng khoang 0,1 — 0,3 don vi va diéu nay giup lam giam thdi gian dong tu ciing
nhur lugng rennet cin bd sung.

¢) Mudi nitrate

Cac muéi nitrate nhu KNO; hoac NaNOs ¢6 thé duge bd sung vao sita nhim han
ché sur phat trién cita nhém vi khuén tao bao tir (Clostridium) va vi khudn dudng rudt
(coliform). Luc,mg nitrate bd sung phu thudc vio dic tinh cna sira cung nhu dang
phomat mong mudn. nitrate du thira cé thé &rc ché sy phat trién coa gidng khai dong
va lam mét mau phomat, tao nhitng vach dém héng va vi la. Lucng nitrate tdi da
dugc phép sir dung 1a 30g cho 100 lit sira. Trong nhitng nim gin day, viéc sir dung
nitrate trong phomat bj chi trich va thim chi bj cim & mdt sé nuéc,

1.3.4. Rennet

Protein trong sita c¢6 thé duge ket tia bing acid lactic sinh ra bai vi sinh vit,
ho#c bing enzyme rennet, Hau hét cac loai phomat hién nay dugc san xuét dya trén
dong thoi ca hai co ché nay. Giai doan diu cua qua trinh déng tu duoc thuc hién boi
rennet. Actd lactie dong vai trd hd trg trong gl&l doan sau. Hiéu suft két tia protein
phu thude vao céc yéu t nhu nhiét 4o, pH va ndng d6 ion canxi. Nhiét a6 161 vu cho
két ta casein 1a 40°C, tuy vy nhiét 46 thip hon lai ‘thudng dugce st dung nhim giam
d6 cimg cua gel. Rennet chiét rut tir da day bé non thudng c6 mit trén thi trudng &
dang dung dich dam dic. Thong thudng sita duge két tha & 35°C trong thdi gian
30 phiit bing dung dich rennet bd sung theo ty 1€ 1 : 10000, hodc 1 : 15000 (1ml
rennet cho 10 — 15 lit s{ra). Rennet dang bét thudng ¢6 hoat 49 gé‘ip 10 ldn so véi
dang dung djch.

1.3.5. Cdit gel

Qué trinh ddng tu sira thuong kéo dai khoang 30 phut Trude khi cét gel, ngudi
ta thudng kiém tra chét lugng dong tu b&ng dao. Néu vét cét gon va bong, ¢6 nghia 13
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qué trinh dong tu da hoan thanh. Gel lic nay duoc cit nhe nhang thanh nhiing miéng
kich thudc khoang 3-15mm, phu thude vao loai phomat. 'Miéng ct cang nho lugng
nudc thoat ra sé cang 1on.

1.3.6. Khudy trén ban diu

Gel m&i cit rdt man cam voi tac dong co hoc do vay viée dao tron phai dugc
thuc hién nhe nhang. Tuy vay, tbc @ khudy ciing cin phai du nhanh dé cac miéng
gel khong bi két ling xudng day. Gel tir sira gdy ¢6 xu hudng két laing nhanh hon va
do vay can dugc khuéy manh hon.

1.3.7. Rut nwée ban diu

Trong mot s trudng hop, lugng nude tach ra tir gel dugc rit bot nhiam giam thé
tich cin gia nhiét cling nhu lugng lactose trong phomat tuoi. Dich thuong duoc rat
theo mé va khoang 35-50% mdi lan.

Hinh 4.4. Bé 1am phomat cluing mot sé dung cuco bén lien quan (hinh trai)
va bé muébi phomat (hinh phai)

1) B& hai I&p kém méto va coéng cu phuc vy san xuat phomat; 2) Canh khuéy;
3) Dung cu cét; 4) Thiét bj loc; 5) May bom va bé chira dich trong (whey) ;
6) TAm ban ép ban dau cho phomat twoi; 7) Hé théng d& va l&p dung cu;
' 8) Hé théng 4p lwc phuc vu nén phomat; 9) Dao cit phomat.

1.3.8. Gia nhiét va niu

Gia nhiét trong san xudt phomat nhim diéu chinh mat d va pH cua gel. Qua
trinh phat trién cta vi khudn lactic bi han ché boi nhiét va do vy c6 thé dung nhiét
do dé diéu tiét luong acid tao ra. Ngoai hiéu g vi sinh, gia nhiét con kich thich qua
trinh thu nho kich thudce gel dong tu va loai nudce. Gia nhiét c6 thé 'duqc thuc hién
théng qua viéc tang nhiét do ndi niu hodc bd sung truc tiép nude néng. Viée gia
nhiét téi trén 40°C thuong goi la nau va qua trinh nz‘lj( dudc chia lam hai giai doan.
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Tai nhiét dd 37 — 38°C, hoat dong cua vi khuén lactic wa nhiét d6 6n hoa sé& bi ngung
tré. Vao thdi diém nay can kiém tra pH va ndng d6 acid sau d6 tiép tuc lam nong téi
nhiét d6 can thiét. Khi nhiét do 1én trén 44°C, toan bo vi khuan wa nhiét o 6n hoa sé .
bi bat hoat va sau d6 chét_ khi giir & 52°C trong 10 — 20 phat.

DPéi voi mot sb loai phomat nhu Emmenthal, Gruyére, Parmesan va Grana, nhiét
dd ndu c6 thé.l1én t&i 50 — 56°C. O nhiét do nay chi co nhffng chung vi khuin bén -
nhiét nhiat méi c6 thé tdn tai. Trong s d6 can ké toi Propionibacterium
freudenreichii ssp. shermanii. Déy la loai vi khudn c¢6 kha nang 1én men acid lactic
tao acid propionic, sinh khi va tao nén huong vi cling nhu cau truc dic trung cua loai

phomat v&i nhitng bot rdng hinh ciu.

. 1.3.9. Khudy trén lan cubi

Trong qué trinh gia nhiét va khudy, tinh min cam cua gel sira dong tu giam dan.-
Qué trinh 1én men lactic, tac dong cuia nhiét va khudy co hoc s& loai dan nudc khoi
khéi gel. Thoi gian khudy duoc xac dinh béi d6 chua va ham lugng nuée mong mudn
c6 dugc trong phomat tuoi.

1.3.10. Loai bo nuwdc trong (whey) va xir ly phomat twoi

Sau khi gel sita dat duoc d6 cirng va d6 acid cén thiét, lrong nudce ton du (whey)
s& dugc loai bo theo cac phuong phap khac nhau tuy theo dang phomat cin san xuit.

Hinh 4.5. Cac dang phomat khac nhau tao ra phu thudc vao qua trinh xu ly
loai bé nwée trong ciing nhw ban chat cia giéng khéi dong

Theo thir tu tir trai qua phai: phomat ciu tric hat rdng, phomat c6 bot khi va
phomat diac. '

Phén dich trong ¢6 thé duoc loai bo truc tiép tir bé lam phoniat. Sau khi loai bo
nude, phomat tuoi duge chuyén vao khudn va ép thanh banh. Khi phomat tuoi tiép
xuc véi khong khi, chiung s& kho két dinh lai véi nhau va do védy bén trong s€ hinh
thanh nhitng c4u tric rdi rac. Trong qua trinh 1én men tiép theo, nhitng khoang tréng
nay Ién dan 1én do CO, san sinh ra. Phomat ¢6 c4u tric bot rong duge lam tuong déi
khéc. Qua trinh ép loai nuéc duogc thuc hién truc tiép trong bé ndu va sau d6 méi
chuyén vao khuon nham tranh phomat tuoi tiép xtic voi khong khi. Khi CO, sinh ra
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trong thoi gian tiép theo s& tich tu va tao nhimg bot khi hinh ciu bén trong khéi
phomat. Trong truéng hop phomat dic, ngudi ta sit dung m6t ching vi khuan 1én
men lactic déng hinh (khong tao khi) duy nhit. béy ¢ thé 1a Lactococcus cremonis
hodc Lactococcus lactis. Khi d§ acid trong dich dat khoang 0,2 — 0,22% (sau khoang

2 gi®), phin dich trong bi loai b6, con lai phin phomat twoi tiép tuc 1én men va két

dinh. Sau khoang 2 - 2,5 gior, phomat tuot duge nén lai thanh cac khdi dic. .
1.3.11. Nén phomat

Sau khi phomat tuoi duge chuyén vao khuén, chung duoc nén lai. Muc dich nén
nhim loai nét phin dich du, tao dd cimg va hinh dang cia khdi phomat. Ngoai ra,
viéc nén phomat con gitip hinh thanh phin vo dic biét cin thiét trong qué trinh lam
chin ldu dal

1.3.12. Muéi phomat

Trong san xuit phomat, mubi khdng chi phue vu muc dich 1am gia vi ma con co
tac dung 1am chém lai qua trinh 1&n men tiép theo. Mudi phomat cling gop phan loai
bé lugng nuéce du thira trong phomat. Céac loai phomat khac nhau c6 ndng d6 mudi
khac nhau nim trong dai t 0, 5 161 2%. Ca biét, mot s6 loai phomat ¢6 ham lugng
muéi t6i 3 — 7%. Qua trinh mudi thudmg dién ra trong vong 5 — 6 gid ¢ pH 5,3 - 5,6.
Mubi c6 thé duge bd sung ddng déu & dang kho sau khi loai nudc va trirde khi nén
phomat. Trong mét sé truomg hop khac, phomat sau khi nén duge ngam trong nudc
mubi & nhiét d6 thip (12 - 14°C).

1.3.13. Lam "chin" phomat

Sau khi nén, phomat dugc bao quan lam "chin”. Trong thdi gian nay dién ra mot
loat cac qua trinh bién dbi vi sinh, sinh héa va cdu tric vét 1y bén trong phomat. Phén
I6n lugng dudng lactose tai thoi diém nay d4 dugc chuyén thanh acid lactic va mudi
lactat. Trong qua trinh 1am chin, acid lactic ¢6 thé tiép tuc bj 1én men tao acid
- propionic, acid acetic va khi cacbonic. Néu trong phomat ¢é mit vi khudn
Clostridium tyrobutyricum ching sé chuyén acid lactic thanh acid butyric va khi
hydro. Ngoai huong vi khong mong mudn, khi hydro sinh ra cé thé lam v& khéi
phomat. Khi lam chin, mét lugng nhat dinh protein s& duoc phin huy thanh acid
amin va céc peptid dudi tic ddng ciia rennet ciing nhu enzyme vi sinh vit. Phomat
duge lam chin trong vong vai tudn cho t6i 10 thang & nhiét d6 tuong dbi thap
(4 — 12°C). V&i mot sb loai phomat bé mit khdi phomat dugc phu bing paraﬁn
nilon... Phomat sau khi san xuit cé thé duoc bao quéan lau dai va 12 mét ngudn dinh
dudng quan trong.
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2. SPA KEFIR
2.1. Nguéh goc

Kefir 12 san phim sira Ién men da dugce sir dung hang nghin nam. Kefir ¢6 ngudn
gbe tir ving ndi Capcaz, & day san phiam dirge 16n men ty nhién trong cdc thi lam
bing da dong vat. Trong nira cubi cua thé ky XIX, san phdm nay dugc du nhédp tGi
Déng, Trung Au v sau d6 lan dén cac khu vuc khac trén thé gioi. Kefir hién nay
duge san xuit & quy mé lém tai cdc nude thugc Lién X6, Ba Lan, Dirc, Thuy Dién,
Rumani va nhiéu nwéc khac. San phdm duge san xuit theo phuong phap truyén théng
v&i nhiu tén goi khac nhau nhu kefir, kefer, kiaphur, knapon, kepi va kippi. Pé san
xuit kefir, ngudi ta st dung "ndm" kefir, mét hdn hop céng sinh dic biét giita nhidu
loai vi khuan v ndm men. Khi ngdm vio siita, "ndm" ngay cang phat trién, mét phin
té bao vi sinh vt sé chuyén sang dung dich sita va la tic nhén cua qua trinh 1€n men -
hén hop dic tho trong kefir. Sau khi két thic 1én men, ndm thudng duge vot ra, ria
sach, phoi khd va bao quan cho tdi khi cin sir dung. Thanh phan tuong déi én dinh
cua hé cong sinh da tao nén huong vi dic thu cua san pham. "Nim" kefir duge truyén
tir thé hé nay sang thé hé khac va day ¢ 18 1a mot san phdm cgng sinh déc dao nhét
ma con ngudi di tao ra.

2.2. San xuit kefir

Sira bo va dé & dang géc, tich md&, hosc hdn hgp thudng duge ding cho san xuit
kefir. Thanh phan cta san phdm duoc quyét dinh chit yéu bi thanh phén nguyéa lidu
va hé vi sinh vit. Kefir sau 1én men ¢ chira khi cacbonic, 0,8 — 1% acid lactic va
1 - 2% cbn. Trong qua trinh 1én men, ndm men lén men lactose san sinh ethano] va
CO,, trong khi d6 vi khuén lactic s& chuyén héa lactose thanh acid lactic, Tai day

cliing xay ra qué trinh thiy phan protein va do vay san phim c6 chit huong ndm men.

- Kefir ¢6 vi con nhe, men chua va sai tam. Diéu nay duge quyét dinh bdi thanh phén

cua hat giéng kefir. Hién nay ¢6 nhiéu cong nghé san xuét kefir. San phim kefir theo
cong nghé hién dai ciling c6 hirong vi tuomg tu nhu kefir truyén théng.

Trong 1én men truyen théng, sita sau khi thanh tring Pasteur dugc bd sung
"ndm" kefir ¢6 chira vi khuin lactic, nim men, vi khuén sinh acetic & céc ty 1€ khéc
nhau, Thong thuéng trong qué trinh thanh tring, sita dwge dun nong 16i 90°C trong
30 phat. Luong gidng tiép chiém khodng 2 — 10% thé tich. Qua trinh Ién men duge
thirc hién & 20 — 25°C trong 24 gidr. "Nim" kefir sau d6 dirgc foc khéi sira. Phén dich
loc duge huu gitr qua dém trong ti lanh. Thanh phim sira 1én men lic nay co6 chira
hén hop cic vi sinh vt khac nhau,
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Vé&i mot cai bién ¢o xuat x@r tir Nga, hé vi sinh vét trong "ndm" kefir dugc kich
hoat nhim ting tbc dd cac bién d6i xay ra trong sira. Qua trinh bao gom hai bude. O
bude thir nhit, nAm kefir dugc dua vao sira voi ty 1€ 2 — 3% (khbi lugng/thé tich) va
1én men & 20 — 25°C trong 24 gid nham chuin bi dich giéng. Nhiing hat ' '"ndm" kefir
sau d6 duoc loai bo va dich loc dugce sir dung dé tiép gidng vai ty 1& 1-3%. Giai doan
1én men thir hai kéo dai khoang 12 — 18 gid & nhiét d¢ 20 — 25°C. :

Quy trinh san xuét dua trén cong nghé truyén théng chi phi hgp voi quy mo san
xuit nho 1é va gap nhidu kho khin khi thuc hién & quy mo cong nghiép. Ngoai ra, khi
CO, sinh ra boi nAm men c6 thé 1am phinh cac binh chira va diéu nay dan t6i su ngd
nhan cua nguoi tiéu dung la san phdm di bi hong. Thoi éian bao quan cua sira kefir
san xuét theo cong nghé truyén théng 1a khoang 2 — 3 ngay. Hién nay, viéc img dung
chung khoi dong chu yéu chira streptococci ngay cang phd bién. Viéc ung dung
gidng khoi dong dang nay da khic phuc nhiéu khé khan cua cong nghé truyen thong
va cho phép san xuét kefir & quy md cdng nghiép. Trong nhitng nam gan day, viéc
trng dung ching gibng thuan khiét trong san xuét kefir nhan dugc nhiéu su quan tam.
Viéc trng dung chung thudn khiét khién viéc kiém soét qua trinh 1én men tré nén dé
dang hon, dong thoi nang cao d6 6 4n dinh cta san phim. Ngoai ra, thoi han bao quan
ctia kefir sau 1én men ciing dai hon (khoang 10-15 ngay ¢ 4°C). Chung gidng 1én
men ¢6 thé tuy bién nhdam tao ra nhiing gia tri cao vé dinh dudng va bd trg sinh hoc.
Thong thuong, chung gibng dugc phan lap tir nam kefir va qua trinh l1én men c6 thé
duoc thuc hién theo hai phuong phap. Trong phuong phép thir nhét, ca vi khuan va
nim men duoc bd sung vao sita sau thanh trung. Trong phuong phap thir hai, sita sau
thanh trung ban dau dugc 1én men s dung vi khuén lactic va sau d6 nim men dirgc
bd sung dé hoan thién qua trinh 1én men. Mt trong nhitng kho khan khi 1én men su
dung ching thuan khiét 1a phai cin d6i duoc qua trinh 1én men lactic va qua trinh Ién
men sinh ethanol sao cho san pham tuong ddng voi san pham truyén thong ca vé
huong vi 1an gia tri dinh dudng.

Hinh 4.6. San pham sira kefir (trai), "nadm" kefir (gitra), va vi sinh vat trong kefir
(phai, NM - ndm men; VK - vi khuén)
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2.3. Thanh phén vi sinh cta "ndm" kefir

Nam kefir 1a nhitng hat dang gel, duong kinh 2-15mm, ¢6 chita hdn hop cua cac
quz“m thé vi sinh vét duge td chire chit ché. "N4m" kefir ¢ thanh phin héa hoc bao
gom 89 -~ 90% nudc, 0,2% lipid, 3% protein, 6% dudng (chd yéu 1a polysaccharide)

va 0,7% chit tro. "N4m" cé thé duoc phoi khé & nhiét dé phong trong vong 36 —
48 gir ma vin giit hoat tinh sau 12 - 18 thang. Nim dang uét cin duge bao quan &
4°C va c6 thé giir duoe hoat tinh trong 8 - 10 ngay. "Nam" kefir ciing ¢6 thé duoc
bao quan & —20°C.

T£ bao vi khuidn va nim men trong "nim" kefir dugc bao boc va bao vé bdi cac
dang polysaccharlde nhay v6&i tharh phin monomer chu chét 1a glucose va galactose
(khoang 50% mdi loai). Vi khuin nio san sinh ra nhitng polysaccharide nay vin con
1a diéu tranh czi. Nhitng nghién ciru ban ddu cho thiy Lactobacillus brevis c¢6 kha
nang sinh nhirng polysacéharide trong "nim" kefir. Tuy nhién sau d6 mot dang vi khun
lactic 1én men ddng hinh c6 kha ndng tao mang nhay Lactobacillus kefiranofaciens duge
phdt hién va cho la tac nhén chu chét. Vé mit hinh thai, nhitng hat nim kefir cé thd
lién tudng t6i mot rimg bat ngan ciia nhitng bong stip lo ti hon. Co ché nao di tao ra
va gin giit sy 6n dinh ciia hé cong sinh voi tén goi "nidm" kefir cho dén nay van la
didu bi 4n. Chua co ai thanh céng trong nhitng thir nghiém tao "nim" kefir tir cc
chung thuan khiét, hoge thim c¢hi nhimg hdn hop thd. Phin vo ngoz‘a‘i clia "nidm" tap
trung cac té bao vi khuén lactic dang que, con trong phan nhan, nim men 13 thanh
phin chi chét. O ving dém, ty 1& vi khuin va nim men thay ddi va phu thudc vao
khoang céach t6i bé mat "ndm". Nhém vi khudn streptococci 1én men ddng hinh wa
nhiét 4 on hoa (Lactococcus lactis subspp. lactis va cremoris) 12 thanh phan tich
cwc nhit trong "ndm" kefir. Chung la tac nhin sinh acid manh mé trong nhing gior
ddu cia qua trinh kn men. Nhom vi khudn lactic 1én men di hinh nhwr Lactobaciilus
brevis va Lactobacillus casei subsp. rhamnosus ciing thuong Xuyén c6 mit trong "nim"
keﬁr Nhom lactobacdh ua nhiét d6 on hoa trong "nam"” kefir thuong khéng 1én hon
10210 cfu ml™ va dugce cho la khong c6 vai trd quan trong trong kefir. Nhitng vi
khuén streptococci 1én men di hinh wa nhiét d on hoa (Leuconostoc mesenteroides
va L. mesenteroides subsp. dextranicum) 1a tac nhan tao huong trong kefir va sinh
khi cing ndm men. N4m men tham gia vao quan hé c¢dng sinh chit ch& voi cac vi
sinh vét khac. Ching sinh ethanol, CO, va gép phén tao nén huong vi ddc biét cua
kefir. Trong kefir, lugng L (+)-lactic tao ra lém, khoang gip 10 1in so véi D {(—)-lactic.
Néng d6 ethanol trong kefir giao déng trong khoang 1 — 2% (v/v) va phu thudc vao
loai "ndm" kefir cling nhu didu kién san xuét. Ethanol duge tiép tuc tao ra ké ca khi
nédm men va vi khudn 1én men di hinh ngimg phat trién. Mot s§ vitamin duge tao ra
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. bdi ca ndm men va vi khudn trong qua trinh 1én men. Ham lugng ctia mot sé vitamin
c6 thé tang dén (chu yéu 1a vitamin nhém B, P) nhung mét sé khac lai giam di do b
hép thu. Trong qua trinh 1én men kefir, acid orotic cua sira (nguyén nhéan tich 1y m&
trong gan) dugc sir dung hoan todn. Gid tri nang lugng cua kefir turong tir nhu sita
ban diu, chi khic 1a khodng mdt phin tu liro’ng duong lactose duoc chuyén thanh
acid lactic va rugu. Qua trinh thity phén protein thanh acid amin, su tich lay mot 56
vitamin, mot s& chét khang khuin, su cé mit cia cdn, acid lactic, CO; tao ra huong

vi dic biét, tinh ning kich thich tiéu héa va gia tri db1 vai sic khoe cia kefir.
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Béng 4.1. Mot 6 nhom vi sinh vat thweng gép trong "ndm” kefir

Vi khudn lactic

Nam men

Nhém Leuconostoc

L. dextranicum

L. mesenteroides

L. kefir

Nhém Lactococcus

L. lactis subsp. lactis biovar diacetylacltis
L. lactis subsp, cremoris
L. filant

Nhom Lactobacillus

. caucasicus

. brevis

. kefir

. casei

. plantarum

. acidophilus

. kefiranofaciens

. cellebiosus

. helveticus subsp. jugurti
. lactis subsp. factis

. rhamnaosus

. fermenturn

. paracasei

. parakefir

. viridescens

[t N S o o o o S N T i i el e el o

. delbrueckii subsp. bulgaricus

Kluyveromyces lactis
Klyveromyces marxianus var. marxianus
Kluyveromyces fragilis '
Candida kefir -

Candida holmii

Sacch_aromyces cerevisiae
Zygosaccharomyces florentinus
Torulaspora delbrueckii
Saccharomyces exiguus ‘

Candida pseudotropicalis
Saccharomyces gfobus
Saccharomyces dairensis
Saccharomyces unispores
Candida friedrichii

Candida valida
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3. LEN MEN RAU, QUA

Thyc phdm lén men 12 mdt phin trong khiu phin an cta con ngudi ¢ hiu hét cac
qudc gia. Trong phén ndy ching tdi chi dua ra mét sb loai rau, qua 1én men, chu yéu
nhim gidi thiéu nhitng qua trinh vi sinh vat, héa hoc xay ra dbi véi dang san phim
ndy. Qua trinh 1én men rau, qua bi 4nh hudng bdi nhidu nhém vi sinh vét khac nhau.
Sau khi d3 thu hoach, rau, qua s& chiu tic dong phin hily cia vi khudn, nim méc,
nim men, va enzyme. Nhitng vi sinh v4t va enzyme nay phan hiy cac chét hiru co
phirc tap thanh nhitng chat don gian hon. Bing cich tridt tidu hogc diéu khién nhiing
tac nhin nay cé thé gitr rau, qua dugce 14u hon.

Tfong qua triph ché bién rau, qua, viéc cho thém mudi va 1én men 1 hai qua
trinh lién quan chit ch&. Mic di c¢6 rit nhidu loai rau, qua mubdi trén thi trudmng,
nhitng san phim nhu rau cai mudi, dwa chudt mudi méi thuc sy cé ¥ nghia vé mit
kinh t&. Lén men rau, qué 12 mdt qua trinh phirc tap bao gbm céc tac nhén vi sinh,
sinh héa, héa 1y tuong tac va bd tro. Lén men lactic 1a mot cdng cu quy gia cho viée
bao quan va ché bién mot phé rdng céc loai rau, qua khac nhau. Mic du cé thé di ¢6
nhitng ching vi khuidn lactic bién ddi gen véi nhidu wu thé virgt trdi, cho tdi hién
nay, cac chiing vi khuan lactic ¢6 mit trong thién nhién vin dugc st dung trong 1én
men. Ly do chi yéu la dai da sé ngudi tiéu ding khong chip nhin nhimg vi sinh vét
bién dbi gen ndy. Vi ban chit cna cac loai rau, qua kha khac'nhau, c6ng nghé 1én
men ctia chiing ciing ¢6 nhiéu diém khéc biét kha rd rang. :

3.1. Bip cai mudi

Bip c4i mudi chua 13 mdt trong nhiing loai thuc phdm 1én men kha phd bién va

dwoe san xult & quy mé cong nghiép tai nhidu nude. Qud trinh 1én men bip cai 1a

mdt qua trinh ty phat, trong d6 vi khuin chuyén héa dudng cé mit trong nguyén liéu
thanh acid, rugu va khi cacbonic. Cing trong qua trinh d6, protein caa bip cai ciing

b bién d6i. San phém chi chét cia qua trinh 1én men bip cai 12 acid lactic va mét

lugng nhé cac acid khac. Vi khudn lactic 12 nhém vi sinh vit quan trong nhét trong
Ién men bip cai. Cac dic tinh cam quan va dinh dudng chinh cia bip cai mubi la:
lugng calo thip, ham lugng chét xo cao, gidu cic yéu td vi lugng va hiu nhu khéng
c6 chét béo.

3.1.1. Cong nghé sin xuit

San xuat bap cai mudi & quy md cong nghiép van mang tinh kinh nghiém dya
trén co s& hé vi sinh vét c6 sén trong nguyén lidu. Trong nhitng n3m gin diy, 4 dam
bao d6 6n dinh ctia san phim va giam thoi gian 1én men, mot sé co s& da ap dung
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ching gidéng thuan khiét. Qua trinh 1&n men cling duge tién hanh trong diéu kién ky
khi t&t hon. .' . '

Sau khi thu hoach, 14 xanh va 13i bip cai dugce loai bo. Bip cai dugc rira sach va
cét nho thanh timg soi c6 bé ngang khoang 2,5cm. Khbi nguyén lidu duge xép thanh
tung 1&p, cir mot Iéqi nguyén li€u, mét 16p mudi (16p dAu tién va 16p cudi cung la

mudi). Luong mudi bd sung vio khoang 2,5% so voi nguyén liéu s& gitp cho qua

“trinh co t& bao va thoat dich md ra méi truong. Dé tao didu kién yém khi, bép cai
duge nén chit. Dich bép cai ¢6 chira cac loai dudng c6 thé 18n men duge ciling nhu
céc chét dinh dudng khac c¢an thiét cho sy phat tridn cta vi sinh vét. Chinh didu kigén
yém khi tao thudn lgi cho vi khuén lactic. Qué trinh 1én men dugc thuc hién tét.nhit
trong 1 thang & nhiét d6 14°C. Cir sau 2 — 4 ngay cén phai kiém tra céc thong sb co
ban cla qua trinh 1én men méf lin. Nhimg thong s6 can thiét bao gdm: néng do acid
ascorbic (vitamin C), ndng d6 dudng, 49 pH,_nE‘mg d6 acid, mudi. Cac thong s6 vé vi
sinh vat cling cin duge quan tdm (tdng sb té bao, loai vi sinh vét).

3.1.2, Cdc qud trinh sinh hoc

Chi sau vai gio lén men, cac chuing vi sinh vat sinh khi nhu Leuconostoc
mesenteroides bt ddu [6n men va sinh acid. Khi ndng do acid trong dich dat khoang
0,25 - 0,3% (theo acid lactic), nhém céu khuin bit diu phat. tridén cham lai va chét
dan. Tuy nhién, enzyme cta chung thoét ra do tu phan van tiép tuc tham gia vio qua
trinh 1én men. Khi ndng d6 acid dat khoang 0,7 t&i 1,0%, hiu nhu khong con dang
cau khuin nita. Luc nay Lactobacillus plantarum va Lactobacillus brevis hoat ddng
va nang 4% acid 1én t&i 1,5 — 2,0%. Cudi cung, cac lodi Lactobacillus sake va Lactobacillus
curvatus két thiic qua trinh 18n men va néng 4 acid téi khoang 2,0 — 2,5%.

San phim tao ra trong qud trinh 1én men bap cai chita mot lugng 16n acid lactic
(khéng bay hoi), mdt lugng nhé acid acetic, acid propionic (bay hoi), hdn hgp khi
trong d6 chi yéu la CO,, mét lugng nhd ethanol va nhiéu loai ester thom. Ethanol
trong twong tac v&i nhidu loai acid s& sinh ra cic ester dac trung cta dua chua. Acid

lactic tao ra c6 tac dung kiém soat qué trinh 1én men thdng qua viéc trc ché nhitg vi

sinh v4t gdy théi. Chét lugng cia san phdm dugc quyét dinh rit nhidu bi lugng acid
tao ra ciling nhu loai ester hinh thanh. |

Tdi khi két thic qué trinh 1én men, lugng dudng sot con lai hiu nhu khéng dang
ké, trong khi d6 nf"mg d6 acid lactic lai kha 1én. Acid acetic va ethanol duge sinh ra
bai Leuconostoc mesenteroides trong giai doan ddu ctia qua trinh 1én men. Acid
lactic duge tao ra chii yéu béi cac loai vi khudn Lactobacillus 1én men ddng hinh va
khéng sinh khi. Bét ky thay déi nao trong thir tu ciia c4c qua trinh s& anh huéng lén
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huong vi va chét lugng cua san phim. Pdng hoc phat trién cua céc loai vi khuin
trong qua trinh 1én men béap cai dugc trinh bay trong hinh 4.7.

10 - 25

- Lactobasilius sake/curvatus.

-
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E s 20
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Hinh 4.7. Déng hoc cla qua trinh 1&én men bép cai

3.1.3. Gibng khéi dpng

Viéc sur dung cac chung khéi dong phén lap tir nguén thuc vat ngay cang duoc
quan tdm nhiéu hon. Ciing giéng nhu trong 1én men céac san phém sita, gidng khoi
dong gop phan lam tang sy én dinh cua san phim. S dung gidng khoi dong co thé
lam giam sy hinh thanh mot sé amin doc hai trong san pham nhu putrescine hodc
histamine. B sung cac ching Leuconostoc mesenteroides, thanh phin quan trong
trong giai doan diu cua qua trinh 1én men, cé thé gop phan ning cao chét Iuong
huong vi cua san pham. Tuy nhién, diéu nay lam anh hudng t6i trinh tu phat trién cac
loai lién quan. Viéc bd sung Lactobacillus curvatus va Lactobacillus sake s& 1am
tang lugng acid acetic, giam lugng acid lactic va qua trinh 1én men s& khong thé hoan -
tat. Twong tu nhu vay, khi st dung Lactobacillus plantarum lam giéng khai dong,
qua trinh 1én men s& khong hoan tit dugc, déng thoi san sinh céac vi déng va san
pham ciing d& bi nAm men xam nhép. Nhin chung, dich 1én men chét lugng cao tir mé
trude c6 thé s dung thay giéng khdi dong. Chét lugng cua san phim phu thudc vao
hé vi sinh vét va d6 acid cua dich. Dich [én men lam glong khoi dong khong duoce -
qua chua.

3.1.4. Sw théi héng ciia bip cii mudi

Qua trinh thdi hong bap cai mudi chi yéu do vi sinh vét hiéu khi gay nén. Chiing
it tic dong 1én thanh phan dudng ma chu yéu lén protein va do vay tao ra nhiéu hau
qua khong mong mudn. Rét may la nhitng vi sinh vat ndy nhanh chéng bi (rc ché
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trong qué trinh 1én men lactic. NAm men khéng bj 4nh huong bai acid va do vy ¢6
thé 12 nguyén nhan gy thdi hong. Ndm mde cdn oxy cho sinh truéng va phat trién,
do viy sé& bi trc ché trong diéu kién 1&n men ky kh.
- a) Bdp cdi bi nhét, kém chdt luong

Vi khuin, nim men va nim méc 13 tac ﬁhﬁn gdy hong. Ly do 1a nguyén liéu
khéng dugc bdo dam vé sinh trong qua trinh git hai vi ché bién. Céc chi tiéu dinh
gia vé sinh bao gdm chi sb coliform, Salmonella, Staphylococcus. NAm men c¢é thé
c6 mat & sb lugng thip, ching s& khéng c6 kha ning phét trién trong qua trinh 1én men.

b) Bdp cai bi nhay, dinh

Hién tugng nay it khi gip. Huong vi bip cai khéng bi anh hudng nhiéu. Nguyén
nhén 14 do chat nhay tao bdi mdt sb nhém vi khuén nhu Pediococcus acidilactici. Vi
sinh vt nay phat trién manh trong dicu kién nhi€t d6 méoi truong cao.

¢} Bd:p cdi bi mém

Hién tugng ndy cé mét loat nguyén nhén, vi du nhur lugng oxy (khéng khi) cao,
lrgng mudi cho vao khéng da (dudi 0,8%) va do su thay ddi nhiét do. '

d) Bdp cdi bj t6i mau

Day la hién tuong phd bién nhit va gdy ra boi vi sinh vat gay thdi. Dé tranh hlen
tuong nay, cin dam bao d6 ddng déu cia dich trong khéi 1én men.

e) Bdp cdi ngd hing

Nguyén nhan chit yéu Ia do sy phét trién ctia mot sé chiing ndm men c6 kha ning
taa sdc to do (vi du nhu Rhodotorula glutinis).

f) Bdp cdi c6 huong vi kém

Nguyén nhin 1a do vi khuin lactic 1én men di hinh bi e ché (khéng tao ra acid
acetic va mot s6 sin pham lén men khac).

3.2. Dwa chuét mudi

Dua chudt mudi 1a mét loai thuc phim dugc nhiéu ngudi wa chudng. Dé san xuét

dwa chudt mudi cin thu hoach dua chudt tir khi chung con non. Dua can duge bao
quan tranh va dap va nén con lai phan cudng dai 1 — 2cm. Khéng nén bao quan dua
'chu(:‘)t qua 6 — 8 gi&r ké tir khi thu hoach cho tdi khi mudi, vi qua trinh théi hong dién
ra khé nhanh.

3.2.1. Muéi dira chudt

Dua chudt c6 thé duge mudi trong cac dung cu bing gd, sanh sit, hofc thuy tinh.
Déu_tién pha dung dich nudc mubi 10 — 15%. Dua chudt sau khi rira duge ngam vao
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dung dich mudi va nhén chim bing mot miéng g&. Dua chudt chira 90% nude va do
vy trong qua trinh mudi, nong dd mudi trong dung dich s€ giam dan. Dung dich cin
dugc diéu chinh v& dd mudi 40° dé e ché cac vi sinh vét giy thdi. Tuy nhién, néng
d6 mudi ciing khong duoc giit qua cao vi c6 thé wic ché sy phét trién cia vi khuén
lactic. Sau khoang 5 - 6 tudn, ndng dd mudi cin duoc chinh vé 60°. Trong qué trinh
mudi, dua sé chuyén mau t& xanh sang sang vang xanh do tic dung cua acid Ién
chlorophyl. Thit qua s& chuyén thanh trong sudt do céac bot khi trong qua bj loai dan.

3.2.2. Qud trink lén men

Vi sinh vét c6 sén trén qud s& bit ddu qua trinh 1én men. Trong quad trinh nay cé
nhitng vi sinh vét sau tham gia: Leuconostoc mesenteroides, Enterococcus faecalis,
Pediococcus cerevisiae, Laciobacillus brevis va Lactobacillus plantarum. Trong sb
d6 nhitng vi sinh vt nhu Pediococcus va Lactobacillus plantarum 13 quan trong, con
nhitng vi sinh vat nhu Lactobacillus brevis khéng duoc mong dgi boi chiing ¢d kha
ndng sinh khi. Lactobac:h’us plantarum la nhém khéng thé thiéu duoe. Trong giai
doan diu cua qué trinh 18n men, mét sé luong 16n cac loai vi khuin, nAm men va
nim mdc khong lién quan <6 thé c6 mit trong dich 1én men. Trong 1én men tir nhién,
vi sinh v4t nhém ndy cé sb luong 1én hon nhidu so véi vi khuin lactic va cé ngudn
gbc tir méi trudng xung quanh. Chinh vi 1& d6, giai doan déu tign nay dong vai tro rat
quan trong quyét dinh chit lugng cia san phdm. Trong thoi gian nay, sb luqng vi
khudn lactic va nim men (ca nhém lén men va nhém oxy hoa) phat trién nhanh
chéng vé s lm;mg Cac vi sinh vit gay thdi giam sb lugng cling rit nhanh va thim
chi ¢6 thé bién mit hoan toan. pH ciia méi trudng ciing gidm nhanh khi fugng acid
tao ra ngay cang nhiéu. Trong giai doan gilta cia qua trinh 1én men, hdn hgp vi sinh
vt thu¢c nhom ch;u acid.thdp Leuconostoc va nhém chiu acid cao nhu Lactobacillus
va Pediococcus dong vai trd chi chét. Cac vi sinh vét thuéc nhom coliform & hang
thir yéu va bién mét sau 10 - 14 ngdy. Mot sé luong nho nim men vin cé mit trong
méi trudng trong khi ndng d6 acid vin tiép’ tuc ting. Cac loai vi sinh vt nhu
Pediococcus cerevisiae, Lactobacillus brevis va Lactobacillus plantarum hoan thanh
giai doan cubi cung cua qua trinh 1én men va dwa ndng d6 acid 161 dinh diém. Céc
loai ndm men oxy héa vin tdn tai nhung khong phat trién tiép trong giai doan nay.

3.2.3. Cdc yéu t6 tam giém chét lu’a'ng dua mudi
a) Phéng né

Day 1a vin dé nghiém trong trong 1€n men dua chuc,)t va nhin chung thudng xay
ra ning né hon d6i vdi cac loai dua kich thude 1on, nhiét d6 18n men cao. Nguyén
nhin 13 do sy tich ldy khi cacbonic trong dick 1én men. Pé lam giam lugng khi
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* cacbonic tao ra, c¢6 thé thdi khi nito hodc khuéy tron nhe dich 1én men. Mot s chung
vi khuén lactic 1én men dong hinh trong qua trinh 1én men, acid malic ¢6 thé san sinh
acid lactic va CO,, va diéu nay con lam trim trong thém vén dé. Mot sé ching
Lactobacillus plantarum dot bién khong c6 kha ning sinh'COz trong qua trinh 1én
men malolactic da dugc thir nghiém trong phong thi nghiém nham giam hién tugng
phdng né cua dwa. Tuy nhién, viéc tng dung ching vao thuc té san xuét vin chua
duoc trién khai.

b) Dua mém hodic nhdn

Nguyén nhan c6 thé do mot lugng 16n acid tao ra béi Leuconostoc mesenteroides.
Su phét trién ctia mot s vi sinh vat oxy hoa acid hitu co nhu Mycoderma cling ¢6
thé la van dé bai chung lam thay dbi gia tri pH va anh hudng tdi trat tu cia qua trinh
1én men.

3.2.4. Mt s6 khia canh an toan thwe phim

Hinh 4.8. M6t sé vi sinh vat dién hinh trong san phim Ién men lactic tir hoa, qua
T trai qua phai, tr trén xudng dwéi: Leuconostoc mesenteroides,
Lactobacillus brevis, Pediococcus pentosaceus, Lactobacillus casei.

Ham luong nitrate trong rau, qua 1én men phu thudc vao yéu td canh tac va diéu
kién 1én men. Vi sinh vt chuyén héa nitrate thanh nitrite khi 1én men rau, qua. Trong
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mdi trudng acid, nitrit cé thé tuong tac vdi cac amin hodc amid tao ra nitrosamin,
mét dang chat giy ung thu. Viéc gidm lugng nitrat ban diu c¢6 thé lam ting 44 an
toan cia san pham. Trong khia canh nay, nhiéu loai vi sinh vit, trong d6 ¢6 vi khuén
lactic ¢ thé dLrorc st dung. Mgt s chiing thudc cic loai Lactobac:!lus plantarum,
Lactobacillus pentosus hay Leuconostoc mesenteroides cé chia enzyme nitrit
reductase. Tuy nhién, & gia tri pH thép, qua trinh khur nitrit, hodic nitrat khong thé
dién ra triét dé, va do vay vai tro cia chung khong ré nét trong 1én men rau, qua.

4. SAN XUAT RUQU VANG

4.1. Lich sirva cdng nghé san xuat rwrQu vang

Ruoru vang 14 loai d6 uéng 1én men ethylic san xuit tir qua nho. Mic du nho la
nguyén liéu chinh nhung mét sb loai nguyén tigu khac nhur tdo, dao, dau ... doi khi
cing duoc sit dung. Thong thuorng rnrou vang co chira 85-89% nude, khoang 10-14%
ethanol, dudi 1% acid (ngudn géc hoa, qua) va hang trim loai chét tao hu'orng khac
nhau & ndng dé rét thédp. Khac v&i da sb cac loai 3 ubng khac, ruQu vang rit kho
héng va hau nhir khdng bao gid 1a tic nhan truyén nhifm bénh tit. Nong d6 cbn cé
trong rugu vang & mirc co thé d1§:t da sb cac loai vi sinh vét gdy bénh va nhin chung,
uong rugu vang an toan hon udng nuée, hoic sita (tit nhién, ndu khong ubng qua
mirc cin thiét). Chinh vi ly do nay, nhiéu nén vin minh da coi rirgu vang la qua cua
Thugng dé ban tang nhim chéng lai bénh tit. Yéu t4 anh huéng téi huong va vi cua
ruou vang bao gdm loai qua, noi trong trot va phuong phap san xuit.

Gidng nho dung trong sin xuit rugu vang phén lén ¢6 ngudn gbc tir Chau Au
(Vitis vinifera). Loai nho nay vén moc hoang da trén cic lanh dia ven b& bién Den,
Caspi, Dia Trung Hai. Hién nay c6 t6i trén 5000 gidng nho khac nhau dang dugc
tréng trot trén toan thé gidi. Cdy nho ua diéu kién khi hiu khé va 4m vao mua he,
nhiét 46 khong thap qua vao mua dong, viée trdng trot chtng chi thudn loi tai céc
vung 6n dai thude ca Bac va Nam ban ciu. Didu kién ti nhién méi chinh 1a tac nhan
tao ra su doc d4o trong ruou vang cia mébi ving. Nhitng tc nhin nay bao gdm cac
yeu t& khi hau (nhigt 49, lugng mua, anh sang), loai dit (cdu tric, thanh phén, kha
nang thoat nudc) va vi tri dia ly (d6 cao va do déc). Nhin chung, nho ¢6 chét ugng
cao & cac ving khi hau 6n hoa, nhidu nang, dém lanh nhung khéng déng bang, trén

“céc nén dit ddi nii cé dd thong thodng va kha ning thoat nwéc cao. Nho la cay lau

nim va cé thé thu hoach vu diu sau 3 nim trdng trot. Véi nhitng gbc di trdng, viéc
thu hoach ¢6 thé kéo dai tir 20 t&i 100 nam. Chu k¥ phat trién ctia nho bit ddu vio
mua xudn khi cdy bit diu nay chdi, sau d6 nd hoa,_ tao qua. Qua phat trién va bit dau
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chin vao gifta mua heé. Nia d4u ctia mia thu I mia thu hoach nho. Cudi mua thu, ciy
rung 14 va tro trui cho tdi mila xuéin nim sau. Nho phyc vu san xuét rugu vang phai
that sy chin, khi iy luong dudng trong qua 1a cao nhit. Lugng dudng cao sé quyét
dinh ndng 46 cén dat dugce trong 1én men sau nay.

Bing 4.2. Thanh phin chi chét trong dich qua nho

Thanh phén _ . Néng 43, dic didm

Ngudn cachon

Glucose : 75 — 150gI™

Fructose 75— 150gr"

Sucrose vét

Pentose . Khong lén men duge bdi Saccharomyces cerevisiae
Pectinsg : Lugng nhd |

INguébn nitor

Acid amin ti do 0,2 - 2.5g5"
ion ammoni Lugng nhé, thuéng thiéu cho ndm men
Protein Lwgng nho
Acid hivy co |

| Acid tartaric 2 ~ 10g17": ndm men regu vang khong ditng dwgc
Acid malic ~1—8gI™": co thé sir dyng mdt phan béi ndm men
Khodng chit

P, K, Mg, S, nguyén 16 vilugng| Cac yéu t6 vi lugng va da lwong déu diy du

Vitamin | Néng dd thép nhung dil cho ndm men

INhiFng thanh phdn khéac Néng d6 sulphite thuéng cao

Acid decanoic va octanoic c6 thé trc ché ndm men

Sterol va acid béo khdng no ¢6 thé 13'yéu 16 han ché

Lich siz phét trién cta rugu vang 3 dbdng hanh cung lich sit nhéan loai. Cic nha
khao ¢b hoc cho ring, nrgu vang cé xudt xir tir khu vyc Capceazo va Trung Dong
khoang 8000 nim vé trudc. Céc di chi khéo cb tai Ai Cap va Phénixi cho thdy san
xuét rugu vang di cé tai ddy tir 5000 nim trudc Cong nguyén (TCN). Cho tdi khoang
nam 2000 TCN, san xudt rugu vang dugc du nhép t6i Hy Lap va sau 46 truyén ba
khip Dia Trung Hai bai dé ché La ma. Vao thé ky XVI, c4c nha tham hiém Chau Au
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da mang nho téi Chau M§. Nam 1530, nhitng ngudi Tdy Ban Nha xam chiém Trung
va Nam My bit dau trong nho & Mexico, Argentina, Peru va Chile. Nam 1655, nho
duoc ngudi Ha Lan trng trot trén thude dia cia minh tai Miii Hao Vong (Nam Phi).
Viéc trc"‘mg nho & Uc va New Zealand duoc tién hanh vao nim 1813, tuc la gé"m mot
thé ky, chdm hon so vdi tai cac vung lanh dia xam chiém khac. C6 thé ndi, nganh san
Xuét rugu vang dugc phat trién & tt ca nhitng noi ma thuc dan Chau Au dit chan t6i.
Tai Bic My, khoang gifra thé ky XIX, nghé tréng nho va lam rugu méi thue su phat
trién. Trong thoi gian nay, nho tir Bic va Nam My duogc chuyen nguoc lai Chau Au
va mang theo loai rép ré té hai Phylloxera. Chung tan pha gin nhu hoan toan céc
vudn nho lau doi cua Chau Au. Rét may mién, ngudi ta phat hién ra ring, mot sb
chung loai nho My lai chéng chiu dugc Phylloxera. Luc nay chi c6 cong nghé ghép.
gbc nho M§ véi canh nho Chiu Au méi ctru duge nghé san xuét rugu vang ¢ day.
Cac vuon nho cua ca Chau Au va My sau d6 duoc trong lai bang nho ghép.

Hinh 4.9. M4t sé bang chirng khao cb vé nghé san xuit rvou vang thai ky diu

Hinh trai - chiéc binh miéng nhd nay Ia mét trong 6 binh khai quat dwoc tir "can bép" cia cw
dén thoi ky dé da méi tai Hajji Firuz Tepe (Iran) c6 nién dai 5400 — 5000 nam TCN. Day binh
sot lai c&n mau dd chira tartarat canxi va nhua cay terebinth (mét loai cay & Trung Béng co
ho v&i cay diéu). Cain cir vao kich thudc twong déi nhé va dai cia miéng binh, vét Iang ndm
& nira duéi co thé két luan chiéc binh vén duoc dung dé chira dung dich. Acid tartaric & ham
lvgng I&n tai Trung Béng chi tim théy trong qua nho va do vay binh dwoc cho la chira rwou
vang. Nhua cay terebinth c6 thé da dwoc dung Iam chét bdo quan chéng lai vi sinh vat 1am
chua ruqu. Piéu kién yém khi dwoc dam bao bing nhitng chiéc nit dat sét tim thay bén
canh d6. Day Ia bang ching tryc tiép va som nhét vé san xuét reou vang cla nhan loai.
Hinh phai - Cénh hai nho v& trén mé clia Nakht, Thebes, 1500 nam TCN.

Ngay nay, tréng nho va san Xuét ruou vang da tré thanh mot thanh phén khong
thé thiéu trong van hoa va kinh té nhén loai. Hing nam c¢6 téi trén 26 ty lit ruou vang
dugc san xuit ra. Canh tranh hang hoa da din t6i su da dang dic biét cua cac chung
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loai rugu vang. Tuy vay, nguyén ly cua cong nghé san xuét rugu vang thuc ra cho téi
nay khong c6 nhiéu thay ddi.

Vang trang

e

§
i

Hinh 4.10. Sau cong doan chinh trong san xuét rwou vang va nhirng thiét bi twong rng

Pé san xuat rvou vang do, dau tién nho dwoc loai bd cudng va ép (1). Hon hop dich qua,
cudng, v6 (con goi la hém) dugc dwa vao tank Ién men (2) va giir trong kheang 14 ngay. O
day ndm men sé& chuyén hoa duong thanh cdn. Phan vo, cudng dwoc loai bd, phan rrou
duoc thu hoi nhe thiét bi nén (3) sau @6 chuyén sang tang trir trong cac thing (4) lam tie
g6 soi. Trong qua trinh tang trir, cac thanh phan khéng tan (can rwou) sé két 1dng xuéng
day. Phan cén dwoc loai bé va reou dwoc chuyén vao cac thung chira (5). Cubi ciing,
reou vang dwoc chiét vao chai (6), dong nut va phan phdi. Trong san xuat reou vang
trang, vo va cudng duoc loai bé khéi dich qua trudc khi 1én men. Sau khi loai cudng va
nghién ép (A), hém duoc chuyén ngay vao thiét bi nén (B) nham tach vé va cudng khoi
dich qua. Cac céng doan 1&n men. (C), tang trir (D), loai can (E), va dong chai (F) duoc
thwe hién twong tw nhw trong sén xuét reou vang doé.

Nguyén ly lam rugu vang tuong d6i don gian, tuy nhién viéc xir ly nho, 1én men
ruou vang dé tao huong vi mong mudn 1a ca mot ngh¢ thuat. Trong qué trinh sin
xudt, cac nha ndu rugu cin can dbi nhitng huong dé chiu nhu huong anh dao, sdcdla,
vani va han ché nhiing mui khé chiu, thudng dugc goi véi nhitng cai tén xdu nhu
"mui h6i chd", "mui nhya", "mui trang thdi". N@mg do ruou va acid ciing can duoc
diéu tiét, néu nhiéu acid qua rugu c6 vi chua, néu nhiéu cdn qué ruou s& sbe. Co 18
téc nhan quan trong nhit trong san xuit rugu vang la chung loai va chét luong nho.
Nguyén liéu chinh nay s& quyét dinh huong vi, ndng d cdn, dé chua va mau sic cua
thanh pham. Vang tring c6 mau vang rom hodc vang kim duge san xuat tir nho tréing
con vang d6 duge san xuat tir nho do. Cong nghé san xudt vang trang va vang do gan
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nhu nhau, s khdc biét duy nhét 14 sy c6 mat hay ving mit cia vo qua trong qua
trinh 1én men. Véi rugu vang tréng, nho trz‘ing duoc nghién va dich dugc tach khoi vo
trude khi 1én men. Vang d6 dugc 1én men cung vé. Chit mau dé (anthocyanin) va
mot s& chit khac tir vo qué dugc chiét tach trong qua trinh 1én men va tao ra mau do
cliing huong vi dic trung ciia vang dd. Vang hdng ¢é mau hdng nhat dugc 1am tir nho
d6 theo cong nghé 1én men rwgu vang tring (khdng 1én men cing vo). Lugng chét
mau duge chiét ra trong qua trinh ép qua chi du 1am hdng ruou, tirc 13 it hon nhiéu so

véi khi 1én men cling vo.

' Chuyén sang thiing |

Lén men malolactic

" (néu cln thiét)

|

Tang trir

(trong thing gd sbi néu can)

Hinh 4.11. So 84 céng nghé 1&én men rwou vang

Lam trong

}

Loc

|

Béng chai

|

!

Thanh phém

Vang tring © Vang dé
Nho | Nno
SO, Loai cuong Loaicudng 1« S0,
va ép va ép
Ngam 0 va ling Ngam 0 dich
(tiy chon) va vd
B4 Ep L‘én men N.ém men
_ dich va vo (ty chon)
Ném men Len men dich ¢ B4
{thy chon) ! P
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Vi cdng nghé san Xuét ruou véng hién dai, diu tién nho dugce thu hoach, vin
chuyén vé nha may, dua vao thiét bi loai cuéng va sau do6 ép thu hdi dich. Dé san
xuit vang tréng, hém duge chuyén t41 thiét bi nén. Dudi tac dung cua ap luc, dich
qué duge tach khéi vo. Thong s ap luc sir dung quyét dinh ndng dé chét tao huong
thu duge. Sau khi ép, dich qua duge chuyén vao thiét bi 1én men. Trong san xuét
vang 4o, hém duqc.chuyén thang t&i thiét bi 1én men. Thing 1én men thuong duge
lam tir thép khong gi hodc gd. Loai chét li¢u lam thing, nhiét d6 1én men anh hudng
dang keé tdi chét luong rugu. Nhiéu huong lidu cia vang ¢ ban chit d& bay hoi va ¢
thé bi mét trong khi lén men. Nhiét d§ cang cao qui trinh bay hoi cang manh. Do
vy, nhdm gii¥ lai cdc huong dac trung clta qua nho, nhiét d 1én men can duge kiém
soat thong qua viéc lam lanh cic thing 1én men. Cac tank bang thép khéng gi dn
nhiét t5t hon so véi thung g nén thuéng la fua chon wu tién trong 1én men. -

Qua4 trinh 18n men ¢6 thé duge thue hién bdi hé vi sinh vat ¢é sin trén qua, trén
bé mit thiét bi hodc béi gidng thuin ching. Gibng thudn chung st dung thong
thuéng thudc cac loai Saccharomyces cerevisiae hodc Saccharomyces bayanus. Nim

‘men quyét dinh su hinh thanh cac huong vi dé chiu ciing nhu kho chiu ctia vang. Vi
du, nAm men & trang thai stress san sinh ra khi H,S, c¢6 mui trimg théi. Dé giam hiéu
ang nay, c6 thé s& phai bd sung chét dinh dudng vao thung 1én men. B§ dai thoi gian
Ién men anh huong khéd nhiéu t6i chét lugng cta rugu vang. Ngoai ra, s phat trién
cua nhiéu loai vi sinh vat khac c6 s@n trong hém ciing gop phin quyét dinh huong vi
cua thanh pham. Vi dy, vi khudn lactic ¢6 thé sit dung c4c acid trong dich qua va lam
giam d6 chua, ddng thai san sinh ra huong bo trong vang. D6i khi, ngudi ndu ruqu
phai cha dong han ché sy phat trién cda vi khuin lactic néu d9 acid cua qua vbn da
thip, hodc khi hwong bo phéi hop khong tét véi cac erorng vi khac. Vi khuin
Acetobacter 1a mot tac nhan gdy hong rugu vang bdi ching c6 kha ning chuyén héa
ethanol thanh acid acetic.

Khi qua trinh 1én men két thae, dich vang do dugc tach khéi vé nhy sir dung
thiét bi ép. Ca vang do va vang tring déu & trang thai duc sau khi 1én men. Trong giai
doan tiép theo, ruou vang dugc ting trir. Liic nay, € bio nAm men va cac thanh phin
lo limg khac s& két ling xuéng_déy tao c¢in ruou. Phin rugu trong duge tach cin va
chuyén sang nhimg thing moi. Ngudi ta c6 thé bd sung chét phu trg nhim loai bo
nhitng thanh phin khéng mong mudn, vi du nhu protein (tac nhan gy duc rugu
vang). Nhimmg thanh phin b sung nhanh chéng két ling va c6 thé d& dang loai bo
khoi rugu. Sau khi 1én men, nha san xudt rugu cin quyét dinh rugu vang s& duoc
tang trit nhu thé nao. Tang trit ¢6 anh huéng 16n t6i huong vi rugu. Vang tang trit
trong cac thung g sdi s& hip thy nhiéu huong tir gd va tao nén sy diic sic cia mot sd
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ching loai vang. Rugu vang ciing ¢6 thé dugc tang trit & nhimg ché do dic biét vdi
muc dich loai bo huong hoa qua va thu nhéan nhitng huong méi (vi du nhu huong
banh nudng). Su tiép xuc cua vang v6i khong khi trong qui trinh tang trir dén to1
phan \mg tring hop cac thanh phin phenol (chi yéu ¢6 ngudn gbe tir vo va hat nho)
tao ra cac hop chit cao phén tir goi 14 tannin. Theo thoi gian, tannin tao mot 16p két
ling d6 du6i day thing tang trir. Két tha tannin lam giam vi.ding cua vang. Thoi gian
tang tri quyét dinh mirc d va hiéu qué cta nhimg phéan g ké trén. Vang sau khi
tang trir s&€ duge dong chai. Lic nay, cac phan {ng ciia qua trinh tang trit s& vin dién
ra chdp cham trong nhiéu nim. Trong san xuvét, d6i khi ngudi ta tién hanh 18n men
malolactic nhim chuyén héa acid L-malic thanh acid L-lactic. Qué trinh nay gép
phin 1am giam d6 chua cua rugu. Nhu di néu ¢ trén, yéu t& anh hudng quan trong
nhét i chit luong rirgu vang la phim chét ca nho, ké tiép 1a vai tro cia nim men

- v& vi khudn. Ngoai ra, hoat tinh enzyme vi sinh vAt va ban than qua nho cling gop

phén tao nén hwong vi cia vang.

4.2. Phan loai rwwou vang

Ruou vang duge phan loai dua trén nhiéu phuong phap khac nhau. Déi khi
ching dugc phan loai dya trén dac diém chung loai nho, ngudn géc dia 1y, mau sic,
nha sin xudt, hodc theo cdng nghé san xudt. C6 3 nhém ruoy vang c6 thé d& dang
phén biét bdi ngudi tidu dﬁng, d6 la vang ban an (table wine), vang cé ga (sparkling
wine), va vang bé sung (fortified).

Vang ban dn (table wine) 13 dang rugu vang phd bién nhét va c6 thé duge sdn
xudt bing nhiéu phuong phap khac nhau. Nhimng loai vang nay thuéng chira khoang
10-14% cdn va duoc st dung trong thanh phin cua bira an. Vang ban in con duoc

‘phén logi tiép dwa trén mau sic, nong d6 dudmg, chiing loai nho va ngudn gbe cua

nho. Phu thuéc vao chiing loai nho, céng nghé san xuét, vang ban n duoc chia theo
mau nhu vang tring, vang dé va vang héng. Théng thudng, vang dwogc 1én men cho
161 khi toan b) lugng duomg chuyén thanh cdn (trang théi nay goi la "khé", kiét

- dudng hay "dry", theo tiéng Anh). Vang hoi ngot (off-dry) duge san xuft béng cach

dung qué trinh 18n men trudc khi todn bd lugng dudng bi chuyén héa thanh cdn, hodc
théng qua viéc bd sung dich nho vio vang sau lén men.

Tai cac ving lanh thd ngoai Chau Au (My, Uc), vang ban an thuéng duge goi
dva vio ching loai nho sir dung. Vi du, Chardonnay duogc san xuét véi thanh phin
chu chét (trén 75%) la nho Chardonnay. Tuong tir nhu vay la cac loai vang Riesling,
Cabernet Sauvignon, va Merlot. Tai Chau Au, vang dugc phén loai theo dia phuong
va viing san xult. Nhimg dja danh néi tiéng thé giGi tap trung chu yéu & Phap, d6 13
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Burgundy (mién Trung nudc Phé.p.) va Bordeaux (bo bién Tay Nam nudc Phép).

Bordeaux hién luu hanh hé théng phan loai dd c¢6 tir nam 1855 (dAppellation
d’Origine Contrélée). Bordeaux xép loai cac nha may (chdteaux, nghia gbe 1a "lau
dai") va vuon nho (crus) tdt nhét cia minh theo 5 hang (grand crus). Hang cao cap
nhét (premier grand crus) dugc gitt boi ndm nha may d6 la Chéateau Margaux,
Chateau Latour, Chateau Mouton-Rothschild va Chateau Lafite-Rothschild &
Pauillac, va cubi cing la Chiteau Haut-Brion & Graves. Nho & nhitng vang nay duoc
danh gia 1a ¢6 chét lugng cao nhét trén thé gi¢i. Hing nim, cic nha may cta Phap
xudt xudng khoang 2,4 ty chai rugu vang ban an. H¢ thong phan loai rugu vang cua
Phap (Appellation d’Origine Contrélée) duge chap nhan bai hau hét cac qudc gia san
xuét ruou vang. Tai My, ngoai tén goi theo chung loai nho, cdc nha may con bd sung
mot nhdn nho ghi dia danh va ngudn nguyén liéu. Dia danh c6 thé 1a qudc gia, bang,
hoic vung. It nhat, 85% nho sir dung phai c6 ngudn gbc nhu ghi trén nhan.

7 MIS EN BOUTEILLE AL CHATEAG ‘_¥_ =N\ Noi dong chai
/ AU MA b B

- 'f\"‘i:' GRAND VIN RG"‘;
: (}ﬁ G : S 0*: Tén rwou
d1
B Sorik &+ Thir hang
Eny V30 psR ]
ER yCcVv
12,5% GEﬁN?Cg 75 APAP :
N Shtaigapes sadniiss. seracggir—| HO thong pnan laal

Hinh 30. Mgt sé théng sé ghi trén nhdn vang ban an cua Phap

Ngoai nhs‘rng ndi dung da cha thich & trén, mét s6 théng s6 nhi ndm san xuét
(1989), néng dd cbn (12,5%), thé tich (75cl = 750ml), nwéc san xuat (France) ciing
dwec ghi rd trén nhan.

Vang c6 ga (sparkling wine) dugc san xuat tir vang ban an nhung dugc 1én men
lAn hai nhim tao ga. Dé 1én men lan thir hai, ngudi ta bd sung dudng va nim men
vao vang da lén men l4n thtr nhét (dry wine). Lén men. lan hai co thé dugc thuc hién
trong thung kin hodc ngay trong chai nhu truong hgp san xuat champagne, loai vang
¢6 ga ndi tiéng nhit cua Phéap. Khi cacbonic sinh ra trong qua trinh 1€én men duong bd
sung duoc gitr lai trong chai ¢ trang thai bdo hoa. Khi rét vang c6 ga vao ly, khi
cacbonic thoat ra va tao bot trén bé mat. Theo hé thong phan loai Appellation
d’Origine Contrélée, chi co6 loai vang c6 ga san xuét tai viing Champaghe (Déng Bic
Phap) méi duge goi la champagne. Tét ca cac loai rugu vang cé ga khac, ké ca
nhimg loai san xuét theo cdng nghé champagne truyén thong, chi dugc goi la vang
co ga.
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Vang b6 sung (fortified wine) 1a loai vang ma trong qua trinh sin xuat ngudi ta
¢6 cho thém cén tir bén ngoai. Loai vang nay thudmg duge st dung & lidu lugng nho
trude (aperitifs) hodc sau (dessert wines) bita in. Hai loai vang phd bién thudc nhém
vang bd sung 1a porr va sherry. Trong cong nghé san xudt port vn ¢6 ngudn g tir
Bé Pao Nha, nho duoc ¢€p va 1én men, sau d¢6 qua trinh 1én men dugc dirng lai bing
viéc bd sung cdn. Luong con bd sung s& diét nim men. San phim ¢6 vi ngot vdi ndng
d6 c¢dn cao hon so véi vang ban #n tir 5-10%. Vi vang sherry ¢6 ngudn gbe tir Tay
Ban Nha, ¢dn dwoc b sung vao dich d& 1én men kiét dudng trong cac thung gb sbi.
Trong qua trinh 1én men, mét loai ndm men dic biét (flor yeast) phat tridn trén bé
mat dich va tao huong (hazelnut, Corylus spp.) dic trung cho sherry. -

Brandy dugc san xudt tir rugu vang nhung thong qua chung cit va khéng dugc
xép vao nhém rugu vang. Brandy duge chung cit tir rugu vang nhim lam ting ndng
d6 cbn. Cing glong nhtr viéc chung cht rugu & Viét Nam, dé san xuét brandy, rugu
vang duge dun trong cac ndi déng, hoi thodt ra duge lam lanh trong éng va dich thu
duge s& duge tang trir trong céc thung gd sbi nhiéu nam. Brandy thudng c6 ndng do
cdn khoang 40%.

4.3. Vi sinh trong san xuat rweou vang

Vi sinh vat lién quan t41 san xudt rirc_ru vang c6 thé duoc chia lam hai dang, dang
ndi sinh (tir qua nho, bé mat thiét bi) va dang dua vao (cac ching gidng khoi dong
phuc vy lén men). Ca ndm men va vi khudn déu c6 thé déng vai trd tich cue va tiéu
cuc trong san xuft. Trong 1én men truyén théng, ngudi ta chi s dung nhém vi sinh
vit ni sinh, tire 13 nhém ¢6 sdn trong nguyén ligu nho va quan trong hon 1&2 nhém vi
sinh vt trén b& mit thiét bj (vdi thanh phan chii chét la Saccharomyces cerevisiae).
Nhiing vi sinh vét chinh ¢6 trong/trén bé mit qua nho bao gdm:

~ Nim men: chu yéu 13 Kloeckera/Hanseniaspora, va mdt lugng nho hon cac dai
dién nhw Candida, Meichnikowia, Cryptococcus, Pichia, Kluyveromyces va mot
lugng rét nhé Saccharomyces cerevisiae.

— Vi khuén lactic: Lactobacillus, Leuconostoc, Pediococcus.
— Vi khudn sinh acid acetic: Gluconobacter, Acetobacter.

— Niam mde: Botrytis, Penicillium, Aspergillus, Mucor, Rhizopus, Afrernarra
Ucinula va Cladosporium. ' :

Mait d6 té bao vi sinh vét trén qua nho trung binh vao khoang 10° - loscfw’g.
Trong giai doan dau cia qué trinh 1én men, nhém ndm men khac v6i Saccharomyces
déng vai trd chi dao. Nhém nay kha min cam véi ethanol va giam dan s lugng
(chét) sau 4 ngay 1én. men khi ndng do cén dat khoang 5%. Trong giai doan tiép theo,
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qua trinh 1én men duge thuc hién chu yéu boi cic chiing men rugu S. cerevisiae ¢

thé chong chiu duge ndng 46 con cao (t6i khoang 15% (v/v)).

Bing 4.3. Bién ddi cGa nim men trong qua trinh 1&n mén rgru vang theo

¢dng nghé truyén théng
Giai doan lén men Nang 4% cdn (% viv) Nhém ndm men chii chét
Giai doan diu 0-3 Kloeckera apicwata

{ngay 1-3) Hanseniaspora valbyensis

Giai doan giira 3-5 | Candida stellata

{ngay 3 - 4) Torulaspora delbrueckii
Kluyveromyces spp.
Pichia spp.

Giai doan cudi
{ngay 5 - 10}

5-12 ,
Saccharomyces cerevisiae

Béng 4.4. M6t $6 thanh tyu trong nghién ciru ching giéng va

cdng nghé l1én men nrgu vang

Hwémg nghién clru

Thanh tyu cu thé

Xac dinh chiing gidng | Panh gia da hinh di truyén slr dung RFLP, RAPD-PCR-va karyotyping
(PFGE) dwgre (rng dung trong viéc phén biét cac chling S. cerevisiae
Lai giéng Kha néing két #ang clia chling gidng dwoc céi thign

ADN tai t& hop

Nhié-u gen tir cac vi sinh v&t khac hodc cac chiing khac dugc chuyén

- vao ndm men S. cerevisiae, trong d6 ¢b cac gen ma héa:

K1 (killer) toxin, nhéim dbi phé véi cac chiing hoang dai.
Pectinase nham cai thién kha nang lgc trong rugu vang.

Glucanase nhdm gidi phdng cac hgp chat thom terpenes tir dang .
glucoside. -

Lactate dehydrogenase, nhaim cai thién I&n men h&n hop va acid héa.

Malolactic enzyme, nh&m nang cao kha ning 1&n men malolactic.
Malic enzyme, nham nang cao kha nang ién men maloethanalic.

Glycerol.-phosphatase. nham tang ndng da glycerol.

Cdéng nghé |én men

Vang c6 ga dA co thé dwgc san xuat sir dung té bao ndm men cé dinh

treng gel alginate hoéic carrageenan

(PFGE = pulse-field gel electrophoresis; PCR = polymerase chain reaction; RAPD = random
amplification of polymorphic DNA; RFLP = restriction fragment length polymorphism)
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Bang 4.5. Vi sinh vat 1am héng hojc gidm chit liwgng rugu vang

Vi sinh vat

Hiéu irng gdy hdng

Nam men ndi sinh

Bién chét theo huéng ester, tao qua nhidu ethyl acetate (> 200mg/) |
va methylbutyl acetate (gay ra chi yéu bdi Hanseniaspora spp.).

Tao mang trén bé mit va lam thg hwong (Candida, Pichia va
Metchnikowia),

N&m men tir b&n ngodi

Zygosaccharomyces bailii

Phat trién va Ién men dwéng s6t trong vang tang trér, gay duc va mét
hwong.

Brettanomyces spp.

Gay dyc, mi acid, tao mai hdi khod chiu trong vang tang triv.
Doi khi gay nb chai vang ga bai khi CO,. '

Schizosaccharomyces pombe

Ném men chiy ap suét thdm théu cao, gay dye rugu bao quan.

Saccharomyces cerevisiae

Tai 1&n men dwéng sot.

Vi khuin

Vi khudn acetic:
Gluconobacter oxyo‘ans.
Acetobacter pastourianus,

Acetobacier aceti

Mui dam, khi néng a6 acid acetic > 1,2g/l,
Mdt 56 ester va acid khac sinh ra trong qua trinh sinh trrdng hidu khi.

Lam quanh nhét vang.

Vi khudn lactic

Nhirng vi khuan nay twong d8i man cam véi ethanol nhu;ng ciing cb
thé kam téing 4 acid (acid acetic va acid lactic) chli yéu bi nhom 1én
men di hinh Lactobacillus va Leuconostoc spp.). -

Tao vi mannitol (chii yéu b&i Lactobacifius brevis).
Quanh nhét (Pediococcus cerevisiae).

Sinh diacetyl (Pediococcus va Lactobacillus spp.).
Mui héi (Lactobaciflus spp.).

Vi ding (Leuconostoc spp.).

Phén hly acid tartaric (Lactobacillus spp.).

Clostridium spp.

It khi l[am héng vang nhung d6i khi c6 thé tao mui acid n-butyric trong
rreu c6 46 acid thap.

Bacillus spp.

MGt s loai co thé moc trong vang va sinh acid.

Actinomyces spp.,

Sinh mui g4t dm.

Streptomyces spp.
Bacteriophages Ngén can 1&n men malolactic.
Nam méc Mui a4t 4m, do ndm moc trén thung g8 hoac trén nut.
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4.3.1. Vai tro cia nam men

V6i thanh phin cua dich qua trinh bay trong bang 4.2, nAm men c6 thé sir dung
duong glucose va fructose trong dich nho va chuyén héa chiing theo con dudng
Embden—-Meyerhof—Parnas thanh pyruvate. Qua trinh nay cung cip ning lugng va
chét khir phuc vu sinh téng hop cho té bao. Trong diéu kién ky khi, ndm men loai
CO; khoi pyruvate trong phan rng xiic tac bdi enzyme pyruvate decarboxylase tao ra
acetaldehyde va CO,. Trong buéc tiép theo, acetaldehyde duge khir thanh ethanol
dudi tic ddng cua enzyme alcohol dehydrogenase va NADH. Qua trinh chuyén héa
glucose thanh ethanol boi §. cerevisiae c6 thé duge dién giai trong phuong trinh sau:

CgH1206 + 2Pi + 2ADP + 2H' —— 2C,H;0H + 2CO; + 2ATP

Ngoai ethanol va CO,, con mét san phidm quan trong nita ciia qua trinh [én men
la glycerol. Néng 46 glycerol trOng rugu vang c¢6 thé thay ddi trong khoing tir 2-
10g/1, tdy thude vao ching loai nim men vé diéu klf;n 1én men. Glycerol duge tao ra
trong phan g sau:

NADH — H" NAD’

Dihydroxyacetone phosphate ' \ /

(DHAF) ‘ DHAP
) reductase
Pi
_/ -
Glycerol 3-phosphate Glycerol
: Glycerol

phosphatase

Mic du glycolysis 14 qué trinh co ban trong dbng héa ngudn cacbon, mot s6 chu
trinh khac cling xdy ra trong qua trinh 1én men dich nho. Trong s6 d6 phai nhic toi
con dudng pentose phosphate va chu trinh acid citric. Hoat dfng tuong d6i han ché
cua chu trinh acid citric ciing tao ra mot ndng d6 dang ké acid succinic trong rugu
vang (khoang 0,5g/1). Qua trinh ddng hoéa cac hgp chit chira nito, luu huynh ciing véi
céc qua trinh co ban ké trén tao ra hang trim nhimng hgp chét bay hoi, khong bay hoi
va san pham phuy. Tong thé tic dung cia nhimg chat nay tao nén huo*ng vi clia rugu
- vang. Chiing bao gdm nhitng nhém sau:

- Cdn bic cao: isoamyl alcohol, amyl alcohol, isobutanol, propanocl, 2-
phenylethanol. '

— Ester: ethyl acetate, ethyl lactate, phenylethyl acetate, isoamy! acetate, ethyl
octanoate, ethyl hexanoate. :

— Acid hiru co: succinic, tartaric, malic, lactic, acetic, citric.
- Aldehyde va ketone: acetaldehyde, diacetyl, acetoin.
— Hop chét chira luu huynh: H,S, SO,, dimethyl sulphide.
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Néng d6 tucrng dbi ciia nhimg thanh phin ké trén phy thude vao chung gidng
nim men su dung va didu kién lén men, dac biét la nhiét d6. Lén men vang tring
thong thuéng duoc tién hanh ¢ nhiét dd 10 — 18°C (trong 7 — 14 ngay hoéc dai hon),
con vang d6 thudmg & 20 — 30°C (trong vong khoang 7 ngay).

4.3.2. Gibng khéi dpng

Céc nha may ruou vang quy mé 16n hién nay thudng s dung nhimg ching
Saccharomyces c'erevisiqe dugc lwa chon k}?. luéng lam gibng khai ddng thay vi dua
vio hé vi sinh vt ty nhién. Gibng khéi dong dang kho duoc cung cdp bai nhidu hing
khéc nhau. Giéng nim men thong thudmg duoc tidp & ndng d6 10°-107 té bao/ml va
sulphite dugc bd sung nhim han ché hoat déng cua nim men hoang dai vi vi khuin.
Giéng khéi dong khéng loai trir hoan toan dugc su phat trién cua cac ching ndi sinh
nhu ndm men S. cerevisiae (dinh trén thiét bi) va nim men Kloeckera apiculata tir
qué nho. Tuy nhién, do giai doan khéi dong (lag phase) cua gidng dua vao tuong dbi
ngin, chung ¢ thé nhanh chong chuyén hoa dudng trong dich qua thanh ¢dn va han
ché déng ké kha ning canh tranh cta vi sinh vit tr nhlen Gibng kh0'1 ddng cin co
nhitng déc tinh sau:

— Di truyén: ddng hinh nhj bsi (thuong 13 da bdi). _

— Phat trién: pha khdi dong ngé_n hodc khéng ¢6; dic tinh killer’; chju SO,. |

— Trao dbi chit: 1én men nhan_h.vé én dinh; higu sué_"lt, chuyén héa dudng thanh
ethanol cao. :

- Huorng vi: nf‘mg_dc’j acid bay hoi hop 1y; thanh phan huong vi phl‘l hop (esters,
terpenes, acid succinic, glycerol) ; acetaldehyde thip; thanh phin cac hop chit
chua Iuu huynh cén dai. _

— Pic diém khac: bai tiét urea ngoai bao thip (nhim han ché kha ndng sinh hop
chat ethyl carbamate ¢4 kha niing gy ung thu).

Nhitng thanh tiu coa cong nghé sinh hoc va c¢dng nghé 1én men da 4nh hudng

160 t6i 1én men rugu vang. Mgt sé thanh qua dugc lidt ké trong bang 4.4. Cong nghé

tai tb hop ADN ¢6 ¥ nghia dic biét quan trong va co trién vong to 16n dbi voi viée
ning cao chét luong chung gidng va chét lugng san pham.

4.3.3. Vi sinh vily gdy théi héng

Sinh trudng, phét trién va san phidm trao ddi chit cia mot sb vi sinh vat trong
qua trinh 1én men, hodc tang trir c6 thé lam hong, hodc anh hudng xdu t6i chét lugng
ruQu vang. Nhiéucé‘mg doan trong san xuit ciing nhu ban than nguyén liéu c6 thé bi
de doa bdi vi sinh vét gay théi hong. Bang 4.5 1iét ké mét sé nhém vi sinh vat va
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nhitng anh hudng khong tét coa ching v@i nrgu vang. Pam bao vé sinh trong qua
trinh san xuét & mot yéu té quan trong nhim tranh vi sinh vét tap nhiém va kiém soat
chét lurgng. Ngoai ra, ngudi ta con sir dung cac k¥ thudt nhu loai trir O; va bd sung
SO, nham han ché tic dong khang tét ciia vi sinh vat gdy hong vang. Sulphur dioxide
(bd sung & dang. metabisulphite kali, natri hodc khi 8O;) c6 hoat tinh khang khuén,
chdéng oxy héa di dugc sir dung hang trim nam trong viéc bao quan rugu vang chéng
lai su phat trién cta vi sinh vét khéng mong mudn. Sulphur dioxide dugc bd sung &
ndng d6 ¢6 thé &rc ché vi khudn lactic gdy héng va nhém ndm men c6 hai, nhung
khéng anh hudng t6i vi khuin 1én men malolactic va nidm men rugu vang (S.
cerevisisae). Hoat luc diét khudn cia sulphur dioxide thé hién bdi kha ning rc ché
enzyme, tuong tac v&i coezyme, protein, acid nucleic, kha ning phan hiy vitamin (vi
dy, thiamin), va 1am giam thidu ATP ndi bao. Day 14 chét diét khuin duoc sir dung
rong rdi & tht ca cic qubc gia san xuft rugu vang voi ndng dd cho phép tuong d6i
khéc nhau, trong khoang vai traim mg/l. Tuy nhién v&i nhitng ngudi mic bénh hen,
sulphur dioxide c6 thé s& giy di {rng tir mirc 46 nhe t6i di tng cdp. Sulphur dioxide
cling anh hudng t6i da, hé hé hap va dudng tidu héa. Chinh vi vy, hién nay mot s6
nha san xuat rugu vang chi dang sulphur dioxide & ndng d rat thip va nhirng nghién
ciru tim kiém chét diét khudn, chit chéng oxy héa, chat gifr huong thay thé cho SO,
dang duoc tién hanh tich cue.

4.4. Bdo quan va sir dl_;ng'ru'qu vang

Néu bao quan dung cach, rugu vang cé thé duge tang irft trong nhidu nim ma
_ khf‘)ng bi hong hoic mit phim chét. Yéu tf)_ quan trong nhit 1a han ché tiép xuc voi
khong khi. Su ¢6 mit ciia oxy trong khdng khi cé thé khién vi sinh vét phat trién trén
bé mit va tao nhitng hwong vi khéng mong mudn, vi du nhu tao vi chua cta dém.
Oxy ciling khién ruou vang mit miti va méit mau. Nhim tranh nhitng bién d6i khéng
mong mudn ké trén, kha niing tiép xic ca vang véi khoéng khi can dugc han ché i
da. Théng thudng vang dugc chira ddy kin trong cac thung chita nhim han ché
khoang trong (khéng khi) trong thung. Trong qua trinh tang tri¥, ngudi ta thudng bb
sung rugu vang vio céc thing chira nhim ba 14p nhitng khoang tréng xuit hién khi
rugu vang bj bay hoi. Thong thuong, chai rugu vang duge bao quan & trang thai ndm
ngang nhim dam béo tiép xic truc tiép gitra rugu vang va nat. Didu nay s& han ché
viéc nit bi kho va kha ning thim thiu cia khéng khi qua cac khe hd tao ra trén nat
kho nirt. Vang d4 déng chai ¢6 thé bao quan hang chuc nim trong him chita & nhiét
- dd thap (khoang 16°C). Trong thdi gian nay, vang ¢6 thé tiép tuc tao can & dang két
tia hodic dang tinh thé. Phén két lﬁng khéng ddc hai va sy ¢é mit cua chung khéng cé
nghia 13 vang bi hong hay phuong phap bao quan khong hop 1y. Tinh thé két tinh
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thuong la acid tartaric, mot thanh phén luén c6 trong dich nho. Tinh thé acid tartaric
két ling d& dang va dbi khi bi ngudi st dung nhim tuéng chang véi nhitng vun
thuy tinh.

Vang tring va vang hdng thm‘nig duge thudng thic & trang thai udp lanh

" (khoang 4 — 10°C). Ly do chu yéu 14 nhitng loai vang ndy c6 ndng d6 hwong turong

ddi thip va d& bay hoi. Khi da ha hoi, vang s& trd nén nhat nh&o va v6 vi. Nguoc lai,
vang d6 vén c6 ndng do huong cao thudng duge sir dung & nhiét d6 phong. Khi d6
huong clia vang béc ra tot hon va do vay sé& hip din hon so véi khi sit dung lanh.
Theo truyén théng, ngudi ta dung nhing loai ly riéng biét cho cac loai vang khac
nhau nhim dat duge hiéu g cao nhit cho mdi loai vang. Vang 46 dim cb thé dugc
6t vao nhitng ly ¢6 bau lén va miéng nho. Bau 16n giir cho vang cudn xody bén
trong ma khéng tran ra ngoai, ddng thoi tang cudng dién tich bé mat bay hoi. Miéng
ly nhd nhidm giir cho hwong tip trung phia trén va ‘nguoi dung 6 thé thudmg thirc
ching d& dang. Vang c6 ga thuorng dugce r6t vao nhimng ly cao va hep. Loai ly nay
lam ndi bat nhitng tim khi ndi 1én bé mit rirgu. Tuy vay, rugu vang cd thé dugc
thudng thirc trong tt ¢a cdc loai ly khac nhau, va so thich ¢4 nhin méi thuc sy Ia
diéu quan trong. Huong vi cua céc loai rugu vang khac nhau 1a khac nhau va mét sé
loai s& phi hgp hon véi mét s6 mén dn nhét dinh. Nhimg loai vang ¢6 huong vi nhe
nhang s& tuong thich voi nhitng mén an khong qua manh v& mai vi. Cung theo logic
ndy, huong vi rugu qua manh ¢6 thé 1am mén in tinh té 4d nén nhat nhé&o. Nhiing
chi ban an kkéo Iéo 1a ngudi co thé két hop hai hoa cac mon &m va rugu di kém nham
nhén manh nhitng hucng vi diic trung cda timg loai.
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Chuong V
- CONG NGHE SAN XUAT ACID HU’U CO’

Acid hitu co hlen nay duce sit dung nhidu trong cong nghlep thuc pham. Cac
acid sau dwgc sap xép theo thir tw giam din vé tAm quan trong, d6 1A acid citric,
acetic, lactic, tartaric, malic, gluconic, propionic va fumarlc Acid hitu co duge s
dung nhiéu trong cong nghiép thuc phim va cong nghé d4 ubng bai cdc dic tinh nhu
d6 hoa tan cao, hiéu nude, kha ning duy tri pH, kha nang lién két v&i cac ion hoa tri
cao. Acid hitu co c6 thé duge san xuit bang phwong phép hoa hoc, sinh hoe (1én men
hoic sir dung enzyme), tach chiét tir cdc phu phim sau khi 18n men rugu...

Vé mit san lugng, acid citric va acid acetic chiém khoang ba phin tu tdng sb
acid hitu co sir dung trong cdng nghiép thuc phdm. Trong sb d6 acid citric ¢6 phé
g dung 16n nhéit. Trong phan nay ching t6i chi gidi thiéu cdng nghé san xuat mot
sb acid theo con dudng 1€n men, d6 13 acid citric, acid gluconic va acid lactic.

1. ACID CITRIC

Acid cnrlc (amd 2-hydroxy-1,2,3-propane-tricarboxylic: C¢HgO7) kha pho bién
trong cic san phim thlen nhién nhu chanh, qua mam x06i. Acid citric thuorng pham
thudmg duge cung cip & dang ngdm mot nude (phén tu hro’ng 210, ty trong 1,542°6

20°C). Day 1a mot acid manh véi ba nhém —COOH va hé s6 phin ly tuong ng 1a
K, = 7,45.104; K, = 1,?3.10_5; Ky = 4,02.10'7. ‘Acid citric tan tfong nudc va tao vi
chua d& chiu. Acid citric lan dau tién dugc tinh ché vao nim 1784 bai Scheele bing
phuong phap két tua citrat canxi khi bd sung hydroxit canxi vao nudc chanh. Trude
ndm 1920, acid citric duge san xuat chu yéu ¢ Sicily tir chanh va cong ty Arenella
(Palermo) khi d6 hau nhir d6¢ quyén vé linh vue nay cho t&i khi cong nghé 1én men
tao acid citric duge thuc hién ¢ Bi, nim 1919 va M¥, nim 1923.

1.1. Sinh téng hop acid citric

* Acid citric dugc tong hop boi mot sb loai vi ndm (Penicillium spp., Aspergillus
niger, A. wentii, Trichoderma viride), nam men (Yarrowia lipolytica, Candida
guilliermondii) va vi khun (Arthrobacter) trén cac méi trudng khac nhau (glucose,
sucrose, n-alkanes). O quy md cdng nghiép, acid cifric dugc san xudt tir dudng
(glucose, sucrose) sir dung ndm A. miger, hodic trén mdt sb co chéit khéc (glucose,
sucrose, n-alkanes) sir dung ndm men. Céac chung cong nghlep 13 mét phin cia bi
quyet cong nghq: va khé ¢6 thé c¢6 duoc, tuy nhién mot sb chung tir cac bao tang
glong quéc té cling ¢6 thé g dung cho san xuét acid citric. Nhirng chiing ndy bao
gém: 4. niger NRRL 2270, NRRL 599, ATCC 11414 va ATCC 9142; hay Y.
lipolytica ATCC 20346, ATCC 20390, NRRL Y-7576 va NRRL Y-1095.
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Hinh 5.1. Qua trinh trao dbi chét trong siéu tdng hep acid citric & Aspergiflus niger
Céc enzyme quan trong, yéu t ¢ ché (-) va kich thich (+) dwoc thé hign trong so db. Enzyme va hé théng
vén chuyén: GT - hé thong van chuyén glucose; HK - hexokinase; PGt, phosphoglucose isomerase; PFK,
phosphofructokinase; PFK2, 6-phosphofructo-2-kinase; PK, pyruvate kinase; PC, pyruvate carboxylase;
MDH, malate dehydrogenase; PT, hg thong van chuyén pyruvate; CT, hé théng van chuyén citrate; PDH,
pyruvate dehydrogenase, CS, citrate synthase; ACT, conitase; IDH, isocitrate dehydrogenase;
KDH -ketoglutarate dehydrogenase. Co chat va san phdm: glu, glucose; glu-6-P, glucose-8-phosphate;
fru-6-P, - fructose-6-phosphate; FDP, fructose-1,6-bisphosphate; FBP, - fructose-2 8-bisphosphate;
PEP, phosphoenoclpyruvate; pyr, pyruvate; OAA, oxaloacetate; mal, malate; cit, citrate; ac-S-CoA, acetyl-
coenzyme A; aco, cis-aconitate; isoc, isocitrate; KG -ketoglutarate; suc-S-CoA, succinyl-coenzyme A.
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So db chuyén héa vat chét trong qua trinh siéu tong hop acid citric & A. niger
duogc trinh bay trong hinh 5.1. Yéu 6 quan trong cho siéu tdng hop acid citric 12 toc
dd chuyén hoa cao ciia co chat qua qua trinh glycolys (5-10mmol.min - .mg protein )
“han ché chu trinh tricarboxylic acid (TCA) phén hudy citric acid, va cung cAp
oxaloacetate cho téng hop citric acid. Cic enzyme quan trong didu hoa sinh tdng hop
acid citric 12 phosphofructokinase (PFK]), pyruvate carboxylase (PC), citrate

synthase (CS) va ketoglutarate dehydrogenase (KDH). PFK1 bi tc ché boi citrate,’

tuy nhién qua trinh nay dugc han ché bai ndng 46 NH4+ cao va su tich 1y fructose-
2,6- blphosphate (FBP). Enzyme 6-phosphofructo-2-kinase (PFKZ) chiu traich nhiém
cho sinh tdng hop FBP it bi diéu hda va chi anh hudng béi ndng d co chit. Viéc
didu hoa enzyme pyruvate kinase (PK) it 4nh hudng téi qué trinh sinh tdng hop acid
citric. Hoat lyc CS ctia 4. niger bi anh hudng béi ndng d6 OAA san sinh ra trong
phan ung xuc tic bdi enzyme pyruvate carboxylase (PC), mét enzynie nim trong té
bao chét va duoc kich hoat bai ndng d6 dudng.cao. Malate dugce tao ra tir OAA béi
enzyme malate dehydrogenase trong t& bao chit. Malate tham gia vao vén chuyén
trao dbi citrate qua thanh ty thé. Trong ty the ‘malate duge oxy hoa trd lai thanh
QAA. Trong diéu kién binh thudng (khdng c6 su tich liy clia citrate), citrate dugc
chuyén héa trong ty thé bai aconitase (ACT), isocitrate dehydrogenase (IDH) va
KDH. Citrate, OAA va NADH c6 téc dng irc ché 1én KDH va IDH.

Mic dit viéc didu tist hoat dong ciia enzyme la thiét yéu trong qua trinh chuyén
hoéa din t6i siéu tdng hop acid citric, dé kiém soat tbc d6 chuyén héa quan trong nhit
vin 12 didu tiét vin chuyén glucose va hoat do ciia hexokinase (HK). Hé van chuyén
glucose ai luc thip (K, = 3,6?mmol) duge kich hoat béi ndng 46 duong va hoat
ddéng trong qua trinh siéu-tdng hop acid citric. Hé van chuyén ndy chi bi orc ché mét
phin boi pH thap va ndng 46 citrate cao. Viéc nang cao hoat luc sinh acid citric chu
yéu duge thye hién thong qua dot bién va sang loc véi luan diém 1a kha néng thé hién
ciia HK va hé vén chuyén glucose déng vai tro chinh trong siéu tdng hop acid citric.

C4c enzyme trong hé oxy héa cling déng vai tro trong qua trinh siéu téng hop
acid citric. Trong sidu tong hop acid citric, NADH tao ra sau glycolys dugc oxy héa
lai thdng qua mot con dudng mdi man cam véi acid salicyl hydroxamic (SHAM). Sy
bién ddi nay so vai hoat dong théng thudmg xudt phat tir viée enzyme NADH-UQ-
oxidoreductase va cac enzyme khac trong hé oxy hoéa bi rc ché hoac bét hoat.

Didu kién cin thiét cho siéu téng hop acid citric, d8i véi 4. niger bao gdm viée
tang ndng d6 dudomg, giam thiéu mangan. Ngoai ra, mot sb yéu tb khdc ciling kha quan
trong nhu ndng dd phosphate, nito, kim loai vi luqng, pH thip va nong dd oxy hoa
tan cao. Néng &b rét thdp cia mangan (< 10mg.m~ ) déng vai tro quyet dinh trong
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siéu tdng hop acid citric bdi diy 14 nguyén nhin din t&i su han ché hoat dong cua
con dudng pentose phosphate, gia tang glycolys, ting ndng do NHJ,J_r ndi bao, ting su
quay vong cla protein va acid nucleic, bién déi thanh phén lipid mang, ciu tric
thanh té bao (hinh thai ¢ bao do viy ciing bién ddi).

Siéu tdng hop acid citric & ndm men khoéng phu thudc nhiéu vao ndng &b kim
loai vi lugng ma cht yéu duge kich hoat b&i han ché dinh dudng (nito, sulphur,
phosphor hoic magié) va sau d¢6 la sy gia ting s dung glucose. Ty 1€ ATP/AMP cao
luc nay s& din t&i su rc ché cua enzyme IDH. Nhitng phéan tmg quan trong bao gdm -
viéc tong hop OAA tir pyruvate (xtc tac bai PC) khi s dung glucose va cic phan
ing trong chu trinh glyoxylate d8i v4i co chit 1a n-alkanes. V&i nAm men, isocitrate
c6 thé tich lily & mirc 10-50% so vdi tdng citrate tao ra va didu nay dugc ly giai béi
khé niang van chuyén qua mang ty thé cia isocitrate cao hon so vdi citrate. Nong dd
citrate ndi bao thip ciing han ché duge su rc ché nguge cua citrate d6i véi glycolys.
Viée néng cao hoat lyc chung giéng ndm men sinh acid citric duge thuc hién théng
qua viéc lira chon chung gidng c6 hoat luc isocitrate dehydrogenase va aconitase thap.

1.2 Cong nghé san xuat acid citric

Hién nay acid citric .duc_xc san xuét bf?tng cong nghé 1én men chim hodc 1én men
bé mit s dung A. niger trén co chit la ri dudng hodc siro glucose. Ca hai ¢éng hghé
nay déu_ cho két qua tuong dlrcrrig. Tuy nhién, hién nay cdng nghé 1én men chim duge
lra chon bdi cong ty san xudt acid citric 16n nhit thé gidi (Bayer, ADM,
Jungbunziauer & Cargill) cé 1& do ddi hoi ddu tu ban ddu va nhén cong thip. Cong
nghé 1&n men bé mit hién duge cong ty Citrique Belge (Bi) va Cerestar (Italy) sur
dung béi 1y do 13 cong nghé nay dé kiém soét va cé tiéu hao héng lugng thz‘ip.

Trong cong nghé 1én men chim, qué trinh 1én men dugc thyc hién trong nhimg
tank 1én men ¢6 cdnh khudy dung tich 150 — 200m”, hodc trong nhitng cét 1&n men
thdi khi voi dung tich 300 — 500m’ (tham chi t&i 1000m> nhu mot s6 cong ty théng
bao). Un thé ndi bat ciia cong nghé 1én men chim so véi 1&n men bé mi3t 13 kha ning
chdng tap nhiém, tu dong héa trong tiép gidng va 1én men, thoi gian 1én men ngén va
ning suit cao. ' '

San.xudt acid citric sir dung ndm men &3 duoc thir nghiém bing phuong phap 1én
men chim vdi co chit la dudng, hodc hydrocacbon va cho thé‘iy nhiéu vu diém so voi
1én men sir dung nim nhu khong bi anh huéng nhiéu bai kim loai vi lugng va tbe do

1én men cao hon. Tuy nhién cho téi nay, trén thuc té khéng c6 cong ty nio sir dung

nim men trong san xudt acid citric. Nha may xay dung trén cdng nghé nay &
Southport (NC, US) da déng cita nam 1982 sau 3 — 4 nim hoat ddng. Tuong tu nhur
vdy, nha may Liquichimica (Saline, Italy) cling chua bao gid duge dua vao san Xuét.
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1.2.1. Méi triedrng Ién men

Nhu d4 trinh bay ¢ phz"m trén, siéu téng hgp acid citric dwge thue hién trén mdi
trudng ¢6 ndng 46 dudmg cao (ri dudng hoit siro) va sy phat trién cla soi nim bi han
ché boi cac yéu t6 dinh dudng nhu phospho, mangan, sit hoic k&m. Thanh phin

chung cila moi truong duge trinh bay trong bang 5.1.

Béng 10. Thanh phin méi trwrirng sir dyung trong phong thi nghigm va

trong san xuit acid citric bdng ndm méc Aspergitlus niger

Thanh phén Khoang gia tri Gid tri chung
Sucrose hodc glucose 125 — 225kgm > 180kgm™
NH4NQ; (hodc mubi NH%+ khac) 0,5- 3,5kgm'<3_' 1,5kgm‘a
KHzP Q4 0,5 — 2kgm™ 0,5kgm™
MgSQ4.7H,0 0,1 - 2,0kgm™ 0,25kgm™
Fe™ 2- 130_(:mngm“3 < 200mgm™
" D - 2900mgm™ | 200-1500 mgm™
cu” 1~ 10200mgm™ 200-1500'mgm™
Mn"* 0 ~ 46mgm ™. <2mgm

L]

Cé4c gia trj ngudng trén sir dung nhadm khic phuc cac higu (rng bat kyi clia sat.va mangan 1én ciu
tric sgi va d& dam bao hinh théi chuan clia nAm. '

Ngudn nito théng thudng duge sir dung ta nitrate ammon hodc sulphate ammon.
Ton kim loai dugc loai ra khoi méi truéng trong buée xir 1y nguyén liéu, dic biét vdi
ri dudng, bang trao déi cation hodc/va bd sung hexacyanoferrate kali (HCF). Néng
dé sit tbi uu phu thude vio tung chung nm, tuy nhién né“mg dd sit trén 200mgm_3
duqé biét 14 c6 kha nang trc ché sinh tdng hop acid citric. Hiéu tng (c ché cha ion
sit 6 thé duoc hah ché bing cach bb sung thém Cu’’ hodc Zn™ trong qué trinh nudi
cay gidng, hoac trong giai doan déu trén mdi truong tdng hop acid citric. Nbng dd
,Mn2+ cin dugc git & muc dé cang thép cang tt (<10’mgm_3 tfong moéi truong
phosphate lodng). Mt s& thanh phan nhu 3 — 6% (w/v) methanol; 0,1 ~ 0,5% (w/v)
dau ngd, lac hoic oliu; 0,025 — 0,5% (w/v) tinh bdt dugc biét 1a ¢6 tac dung tt 1én
sinh tdng hop acid citric. Mbi trudng dugc thanh trimg theo mé & 121°C trong 15 -
30 phit & quy md pilot va phong thi nghiém. Trong san. xuét céng nghiép, qua trinh
thanh tring dugc thuc hién lién tuc bﬁng st dung dfa trao d6i nhiét ba giai doan.
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1.2.2. Qud trinh lén men

Viée tiép giéng thong thuong duge thuc hién trong diéu kién vo tring bing cach
chuyén bao tir tir giéng gbc sang méi truong agar (trong cac khay nong, dia petri ong

'nghlem) Sau 3 — 6 ngay nudi ciy & 30°C bao tir duge thu hoach va nubi ciy trén

mdi trudng tinh bt dé tao khoang 10" bao tu cho mot centimet khbi moi truong
Smh khéi ¢6 thé duge truyén truc txep vao ndi 1én men dung tich 10 — 20m’ dé tao
gidng dang hat chira 1 — 5 x 10° hat cho mot lit méi trudng. Mdi hat ¢6 dudng kinh
khoang 0,1 - 0,2mm. Gidng dang hat dugc tiép sang moi truong lén men cong
nghiép v&i nong do (5 — 10% (v/v)).

Hinh 5.2. Hinh thai hat ndm Aspergillus niger (NRRL 2270] trong qua trinh san xuét acid citric
@ quy mé phéng thi nghiém st dung thiét bj I1én men canh khudy 2 lit
(A) - hat non (x100) ; (B) - Dang soi ngén, map va phan nhanh nhiéu, thich hop cho sinh
tdng hop acid citric; (C) - hat chic (x40) ; (D) - dang hat phan ra, v&i nhi¥ng soi ndm it phan
nhanh, dai va thé ra khéi hat ndm (x100).

Nam c6 thé phat trlen véi cac dac diém hinh thai khac nhau nhu trmh bay trong
hinh 5.2. Viéc hinh thanh cac soi ndm roi rac dai va khong phén nhanh can phai tranh
vi ¢6 thé lam ting manh do nh6t moi trudng, giam kha ning trao déi oxy va luong

acid citric tao ra thap, thim chi khong tao ra. Dang hat hinh cau, nho véi nhirng soi
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ngin va map (hinh 5.2B) thong thudng dugc coi la tét nhét cho sinh téng hop acid
citric. Viée theo d&i thudng xuyén hinh théi cia hat ndm duéi kinh hién vi 12 didu
can thiét nham kiém soat sy phdt trién cua s¢i nim. Trong trudng hop nim phat trién
theo hudng khong mong mudn (Hinh 5.2D), viéc bd sung mét s6 chit trc ché nhu
HCF, ZnSOy4, hoic CuSOy 12 cin thiét. Trong thiét bi 1én men canh khudy, téc 46 day
16n ¢6 tac dung tt cho viéc hinh thanh cac hat nim nho.

Qua trinh 1&n men s& san sinh nhiét va cin thiét pha1 dam bao nhiét d6 1én men
trong khoang 28 — 35°C bing cic thiét bi lam lanh. Néu hé sb truyén nhiét chung vao
khoang 500kJm™>h"' va chénh 1éch nhiét dd thuc té gitta dich 1én men va dung dich
lam lanh 1a 5°C, dién tich trao déi nhiét cén thiét & dam bao sy 6n dinh nhiét do 1a

3,21112 cho mot mét khdi dich 1én men. Nhu vay, néu s dung thiét bi 1am lanh b?mg

vé ngoai thi dudng kinh trong cia ndi 1én men khong dugc qué 1m.
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Hinh 5.3. Béng hoc clia qua trinh 18n men sinh acid citric trén moéi trwrdmg glucose (A)
b&i chiing Aspergillus niger NRRL 2270 trong ndi Ién men canh khudy 2 lit va
(B) béi chiing cdng nghig¢p trong ndi Ién men thi khi dung tich 400 m>. Sinh
khél ndm sgi (X: ¢,0); ndng 69 glucose (S: @, O ), acid citric (P: m , O),
ammoni (N: &) theo thei gian.

Trong siéu téng hop acid citric, pH thip va ndng d6 oxy hoa tan cao dong vai trd
quyét dinh. Ban d4u, qu4 trinh giam pH lién quan t&i viéc sit dung ammoni trong méi
truong. Tuy nhién, gia tri pH qua thip (< 1,6) ciing han ché sinh tong hop acid citric.
Khi sinh toéng hop acid citric bt ddu xay ra, pH mdi trudong ¢in dugc khéng ché &
gia-trj 2,2 — 2,6 bing viéc bd sung kiém (NHj3). 3 pH dudi 3, sinh tdng hop acid
oxalic va acid gluconic s& duoc han ché. Véi téc d6 sinh acid citric thong thudng

trong 1én men cong nghiép. (khoang 1 — 1,5kg1n_3h_l) nim mdc s& ¢6 nhu céu oxy la

0,3-05 kgm—3h_l. Cung cip oxy c6 thé dugc dam bao bing cach bom 0,1-0,4 thé tich
khong khi cho mdt don vi thé tich dich trong mot phit (vv 'min') véi 4p sudt vao
khéng nhé hon 0,3 — 0,4MPa va ap suat phia trén cta ndi 1én men vao khoang 0,25 —
0,35 hoac 0,12 — 0,15MPa phu thude vao loai ndi 1&n men duge sir dung (canh khuiy
hoac thdi khi). Qua trinh tao bot duge khéng ché bing viée bé sung cdc chdt pha bot
thich hgp. Giin doan nhét ‘théi trong viée cung cdp khéong khi'khc'mg anh huéng
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nhiéu t6i qua trinh néu ndng d6 oxy hoa tan 16n horn gia tri 20% cta ndng do bdo
hoa. Néu lugng oxy hoa tan dimng & mirc gan 0 trong 85 phit, sau d6 viéc cip khi
khoi phuc lai binh thudng, sinh trudng va tdng hop acid citric s& khéng vi thé ma mét
han, tuy nhién san lirgng citric dat duge s& giam khoang 20%. '

Gia thiét néu ngudn cacbon khdng duge chuyén hoa thanh sinh khdi, CO, hoic
céc san pham phu khac thi cit mdi kilogram glucose sau 1én men sé& thu dugc 1,17kg
acid citric ngdm mdt nuéce. Trén thye té san xudt cong nghiép, hidu sudt cia qua trinh
chi dat 57% t6i 77% ciia hidu suit chuyén hoa ly thuyét. Trong hai gia tri ké trén, gia
tri thip 1a gla tri dat dugc trong 18n men bé mit.

1.2.3. Thu héf va tink ché acid citric

Dich acid citric sau 1én men & ca phuong phap chim va bé mat déu duge xir ly
twong tr nhu nhau. Thu hdi acid citric ¢6 thé duoc thuc hién theo mét trong 3
phuong phép: két tinh trye tiép khi ¢6 dic dich loc; két tua & dang tetrahydrate citrat
canxi; hodc bing phuong phéap chiét pha long. Sy c¢6 mit cia tap chat trong ri dudng
s& khong cho phép két tia truc tiép trir khi moi trudng tinh khiét dugc st dung.
Phuong phép chiét tach long chi duoe thuc hién boi mdt cong ty (Bayer). Phuong
phap phé bién nhit vin 1a két tia citrat. Luge db co ban cua qua trinh nay duge trinh
bay trong hinh 5.4.

Sinh khdi ndm va cac chét khéng tan duge loc dung hé théng loc bang lién tuc.
Citrat canxi dugce két tha tir dich loc béng cich bd sung hydroxit canxi (véi). Nhiét
do terc hién qua trinh ndy anh hudng truc tiép t&i dang san phim. G 70°C, san pham
chi yéu la tricalcium citrate tetrahydrate v6 dinh hinh, O 90°C, san pham chu yéu lai
1a dicalcium hydro citrate tinh thé. Trong trudimg hgp-1én men chim, viéc loai bd acid
oxalic la khdng cin thiét boi trong qud trinh nay, pH méi truorng c6 thé dé dang
khéng ché. Luong acid citric con sét lai trong dich loc c6 thé duge két tia mot lan
nira bing cach bd sung voi cho t6i khi pH dat gia tri 5.8.

Phén két tha duge loc tiép biang mot bang loc khac va phan dich duge loai bo.
Két tha & dang dicalcium hydro citrate sir dyng it canxi hydroxit hon va tuong tu nhu
vély ciing cdn it acid sulfuric hon trong qua trinh chuyén héa tiép theo. Dicalcium
hydro citrate ciing d€ loc va rira hon do dic tinh tinh thé cta no. Tuy nhién, dé tao
tinh thé dang nay ciing cén lugng tinh thé mdi cao hon (10 — 25% mdi). Viéc rira
phin ket tia nhim loai cac tap chit bam theo nhu dudmg, protein thuy phan tir sinh
khéi ndm. Céc tinh thé sau khi rira va acid sulfuric 98% duogc chuyén dong thoi
(nhung riéng biét) vao hdn hop chira 40% acid citric pH 0,5 - 0,6. Phan ung tlep theo
s€ tao ra acid citric va ta dihydrate sulphate canxi (thach cao). Trong buéc tiép theo,
dich loc dugc xir Iy loai mau bang than hoat tinh. Sau d6 céc ion kim loai, sulphate
canxi con sot duge loai bo bdi ¢t trao d01 cation manh va anion yéu (budc Ioal
khoang). Dung dich (chira 250 — 280kgm™ 3 acid citric khan) sau d6 dugc 6 t6i ndng
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d6 700kgm™ v& chuyén vao hé théng két tinh chan khong hoat déng & nhiét 46 35°C
hodc 62°C, ¢6 nghia la trén hodc dudi nhiét d§ chuyén héa (36,6°C) giita dang khan
va dang monohydrate phu thudc vao dang san pham mong muén. Tinh thé acid citric
dugc tach bing ly tam va lam kho trong hé théng sdy ting s6i hai giai doan. Giai
doan diu sir dung khi néng 90°C va gial doan hai sir dung khi & 20°C véi 46 am
tuong d6i 1a 30 — 40% bai céc tinh thé tao ra rit hao nuée. Khoang 20% dich gbc
duge hoa lodng voi nuéce rira thiét bi, loai mau, va chuyén nguge vé bude xir ly bang _
canxi hydroxide. Phan con lai cta dich gdc dugce loai mau, loai khoéng va quay vé bd
phén két tinh. Theo phuong phédp nay, acid citric tinh thé khdng dodi hai cac bude tinh
ché tiép theo dé dat dugc cac tiéu chuin USP (US Pharmacopeia) hay FCC (Food
and Chemical Codex).

Trong quy trinh tach chiét pha léng, acid citric duoe tach tir dich 1én men sir
dung hén hop trilaurylamine, n-octanol va C)¢- hodc Cyy-isoparafin. Dich chiét duge
gia nhiét va rira bang nude theo chidu nguoc tao ra san phim 1a dich acid citric. Dich
thu acid sau d6 dugc xir 1y bing cot than hoat tinh, ¢ dic va két tinh nhu trong quy
trinh néu trén. '

1.3. Mét sé hwéng twong lai trong san xuét acid citric

- San xut acid citric khdng nhn dwgc nhidu quan tam cua sinh hoc phén tir, mot
phén c6 1& day 12 linh vy da kha hoan thién. Viéc ning cao hoat luc chiing gidng 4.
niger duge thuc hign chu yéu thong qua ddt bién va chon loc. Hién nay, véi nhitng
hiéu biét tich Hiy vé céc co ché didu hoa, viéc cai bién qua trinh chuyén hoéa c6 thé
thuc hién duge. Cong nghé 1én men mé c6 thé dugc thay biang céng nghé 1n men
ban lién tuc nhim nang cao ning suét va ha gid thanh. Tuy nhién, day la céng viéc
khong kha thi do hé soi ciia nim bi pha hiy trong qué trinh 1én men. Ly do cia vin
dé nay vin chua c6 1&i gidi dap. Hiéu img ciia ammoni trong ngé’m ngira khi ning rc
ché PFK | béi acid citric d4 duoc ban ludn trong phén sinh téng hop. Ngoai ra, khi
nong do NHj néi bio gidm dudi mirc 1mmol/g sinh khéi khd, sinh téng hop acid
citric bi ngung lai, nAm thay di hinh théi theo hudng bit loi va co thé bit ddu tao
bao tir va sic td. Bleu niy ¢6 thé duge ngin ngua bang cach b sung ion ammoni &
ndng do6 thép (30gm , tuong duong véi 2mmol NH; ndi baoz’g sinh khéi khd) trong

qua trinh 1én men. Néu diéu nay duge khing dinh, chi cin & quy md pilot trong thi
gian 1én men dai n6 c6 thé din dén mot su thay ddi toan di€n trong san xuat acid
citric. Twong tu nhu vy, kha niang ¢ dinh sinh khéi nidm bing vit liéu v6 co hodc
hitu co va str dung trong théi gian nhiéu tudn, hodc vai thang dang con 1a mdt thach
thirc. Céng nghé thu héi truyén théng tam phat sinh mdt s6 véan dé lién quan toi viée
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xtur Iy dich thai (véi COD khoang 20kgm_3) va chét thai rin (cu thé 14 khoang 0.15kg.

sinh khdi khd, 2kg thach cao cho mdi kilogram acid citric khan). Mot sé cong nghé
d3 dugc dé xuit nhim giam thidu tac dong d6i véi moi trudmg. Mot trong sé do la
thay thé nguyén lidu ri dudng bing tinh bot thiy phan, nhém giam d6 phirc tap trong
qué trinh thu hdi. Acid citric ¢6 thé thu hdi théng qua mdt bude duy nhét néu thu hdi
tricalcium citrate tir dich 1én men dé lgc va loal mau bang dién ty giai va acid citric
duge hip phu l1én nhya trao déi anion yéu hoic zeolite sir dung k§ thut sic ky trao
dbi ion pha rin qhuyéh dong. San phim sau do ¢o thé duge thu hdi bing nude, acid
lodng hofic s dung mang léhg. Hudng phat tridn nay s& han ché dugc lugng chét thai
rin tao ra va do vy s& giam thiéu chi phi xtr Iy

2. ACID GLUCONIC

Acid D-gluconic (acid 1,2,3,4,5 - pentahydroxypentane-1-carboxylic: C¢H|207)
12 san phidm oxy hoa cua D-glucose. Trong dung dich, acid gluconic ¢6 xu hudng
ester hoa tao ra mot hé can bang phirc tap gifra acid gluconic va hai lactone 13 1,5-
lactone (D-glucono-6-lactone) va 1,4-lactone (D-glucono-y-lactone). Acid D-
gluconic thuong phim & dang 50% trong nudc (ty trong 12301(gm_3 & 20°C; pH
1,82). Acid gluconic va cdc dang clia né duge tng dung rong rdi trong cong nghiép
duge pham, thuc phidm, trong thirc an gia siic va trong cdng nghiép hoéa chit. E)é.c
tinh rng dung quan trong caa acid gluconic bao gdm doc tinh cuc thap, kha nang tlz_w
phic tan vd&i cac ion kim loai (nhu CaZ+, Fe3+), dic biét khi c6 mit cia 5-10%
hydroxit natri. Gluconat natri 13 sén pham céng nghiép chu chét. N6 duge sir dung
nhur chét téy (trong rira chai lo, lam sach bé mat kim loai va tz;ly gi), nd é(‘)n duoce su
dung nhu tdc nhan nhua héa va lam cham lai qu4 trinh ddéng cing cua xi méang.
Gluconate sit hoic canxi con duge su dung dé chira cac bénh lién quan dén viée
thiéu mét trong nhirng kim loai ké trén. D-Glucono-3-lactone duge sir dung nhu mét
acid yéu trong bdt banh nudng, trong ché bién thit va 12 mot thanh phin cioa bdt nd
hoa hoc cho banh my. D-glucono-y-lactone chi durgc san xudt & quy md rit nho.

2.1. Tong hop acid gluconic

Phan trng chuyén hoa glucose thanh acid gluconic 1d mdt phan tng oxy héa don
gian va trugce kia phirong phap hoa hoc duge sir dung. Tuy nhién, hién nay Ung dung
1én men dang l1a c¢dng nghé duoc luya chon. Gluconat canxi 14n diu tién duoc phéan lap
nam 1880 tir dich 1én men glucose bdi nim Mycoderma aceti v&i sy ¢6 mit cua
carbonat canxi. San xuit acid gluconic cong nghiép bat du vao nam 1923 bai Chas.
Pfizer & Co., New York. Sau d¢ nghién ciru cia Bé Néng nghiép Hoa Ky di dua ra
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cong nghé san xudt gluconat natri theo phuong phéap ban lién te sit dung chung
A. niger NRRL 67. Nhiéu loai ndm thudc chi Penicillium, Aspergillus va vi khuén
(Gluconobacter suboxydans, Pseudomonas ovalis, Gluconobacter spp.) c¢ling co kha
nang sinh acid gluconic trén méi trudng glucose. Tuy nhién, san xuét acid gluconic &
quy md cdng nghiép cho t&i nay chi duge thuc hién déi vai Aspergillus niger va sit
dung dich glucose. Céac ching céng nghiép néi chung khéng dé ¢6 dugc, tuy nhién
mdt s& chung sinh acid gluconic (4. niger NRRL 3 va NRRL 67, va Penicillium
variabile P16 (DHTH Tuscia) ¢é thé nhin duoc tir mot b bao tang gidng qude te._
Nhin chung cdc loai thudc Penicillium san sinh it acid gluconic hon so voi
- Aspergillus, tuy nhién chung lai ¢6 kha ning sinh enzyme glucose oxidase ngoal bao
- (mét san phdm phu hiru ich) va thu nhéin enzyme ngoai bao s& dé dang hon.

H—C—o0H Gluco ~—C— H~——C—OH
{ oxidase - | H.O
HO —C — H O——~> MO—C—H O——— > po_c_y
| . | | -|
H—C—CH ' H—T—OH . H-—C—OH
| 1 -
H—¢— | H—C—u . H—C—OH
| - ‘. | Sl
CH; — OH CHz; — OH CH: — OH
FAD FADH, '
D-Glucose Acid GI .
D-Glucono--lactone cid Lsluconic
y
Catalase

02 HyOp ——— 1/20; + H;0

Hinh 5.5. Sinh tng hep acid gluconic béi Aspergillus niger
Sinh téng hop acid glucomc bdi A. niger duge trinh bay trong hinh 5 5. Enzyme
gluco- oxidase chira hai gdc flavin adenine dinucleotide (FAD), chiju trach nhiém loai
bé hai nguyén tir hydro tir glucose tao ra FADH, va glucono-§- lactone. San pham
cudi sau d6 duoc thuy phén & mirc d6 nao dé va tao ra acid gluconic. FADH; phan
ung v6i O; tao ra HyO, va san phadm nay dudi sy xic tac cla catalase s& san sinh
nuée va Oy, O 4. niger, ca hai enzyme gluco-oxidase va catalase 1a enzyme ndi bao.

2.2, San xuat acid gluconic

Trong phan nay chi trinh bay céng nghé san xudt gluconat natri sir dung nim
A. niger trén méi trudmg glucose. Dich siro dudng glucose 70°Brix thudng dugce s

89



dung d& chuin bi mdi trudong 1én men. Bang 5.2 trinh bay cong thirc méi trudng
chung nhét cho san xudt acid gluconic & quy md phong thi nghiém va quy md cdng
nghiép.

Bing 5.2. Thanh phdn mai treéng cho sinh tdng hep acid giuconic bing

Aspergillus niger
Thénh. phdn ) Maéi trrtrng nudi gidng Mbi trurérng san xult
Glucose - | ' 40kgm™ 120 - 350kgm™
NH4NO; (hodc mudi NH4" khac) 2 4kgm™ 0,4 - 0,5kgm™
KHaPO4 : 1,5kgm™ 0.1 - 0.3kgm™
I'VIgSO4‘7H20 _ 3,57kgm™ ' 0,1 - 0,3kgm™
Agar 1 kgm'3 _ Okgm“3
Cao nAm men ' 1kgm™ | Okgm™
Nuérc chiét ngd : Okgm™ 02- 0,4kgm'.3
ZnS04.7TH0 100mgm™ Omgm™
CuS04.5H0 | 20mgm Omgm™
FeCl3.6H0 . 300mgm™ Omgm™
MnSQ4 7H.0 Omgm™ 30mgm™
G4 tri pH ban dau ' 6.5 8.0

pH méi truong ddu tién duge chinh vé gia tri 4,5 sir dung acid sulphuric va thanh
trung & 121°C trong 15 — 30 phut, ha nhiét xubng 33°C va dua vao ndi 1én men. pH
sau d6 dugc chinh vé 6 — 6,5 su dung hydroxit natri. Gibng duoc tiép & khoang 2 -
5%. D& chuin bi gidng san xuat bao tu nam duge 1y tr m01 trudng dng thach va
chuyen vao mdi trudmg nudi cdy gibng & ndng d6 khoang 10° bao ti/ml. Sau khi nudi
cay & 30°C trong 15 — 24 gid, cac hat nim tao ra dugc sir dung cho phuc vy lén men
vé&i mat d6 20 —- 50 hat/ml mdi trudng. Qua trinh 1€n men dugce thuc hién v su diéu
tiét tw dong cac yéu t& bao gdm: khi chp vé tring (1,0 — 1,5 v 'min™"), nhiét do
(33°C), 4p suit phia trén (2 — 3 bar), pH (5,5 - 6,5) va mirc bot tao ra. Gia tri pH
duge didu chinh bing viéc bd sung dung dich NaOH 30 — 50% d&é trung hoa acid
gluconic tao ra. Qua trinh 1én men két thiic sau khoang 30 gid véi 0,97 — 1kg acid
glucomc cho mot kilogram glucose sir dung (lugng san phim ly thuyet lal 09kg) va
véi toe d6 tao san phém 12 9 — 13kgm™ ! . Trong 1én men m¢, sinh khéi ndm ¢é thé
tai st dung khoang 3 14n vai didu kién hoat tinh cia enzyme gluco-oxidase ciing nhur

- ndng d6 cac yéu td vi lugng (sit va mangan) duge kiém soat. Sinh khéi ndm c6 thé -
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duoc ldy ra theo cac phuong phap nhu két lang, ly tam, hodc sir dung k¥ thuét loc
dong chay chéo (cross-flow filtration). Vi viée bd sung glucose dén theo ting bude,
ndng d6 gluconate trong dich 1én men c6 thé dat murc 580kgm"'3. Sau khi két thic 1én
men, sinh khéi ndm duge loc sir dung may loc bang lién tuc va thu hdi enzyme

 gluco-oxidase hosic dét bo. Dich 1am trong théng thudong chira khodng 300kgm_3

gluconat natri s& duge loc, loai mau bing cot than hoat tinh va c6 dic téi n(:‘mg daé
45-50% chét khé, trung hoa vé& pH 7,5 sit dung NaOH va lam khé bing sy phun
ho#c sdy tréng. Trong trudng hop san phdm la dich acid gluconic 50%, dung dich sau
khi ¢6 ¢6 thé duge bom qua cdt trao di cation dé loai i ion natri. Cac budc két tinh
tiép theo & nhiét 46 30 — 70°C hodc >70°C sé tao ra cac tinh thé tuong ung la &-
lactone hoac y-lactone. '

3. ACID LACTIC

Acid lactic (ac1d 2- hydroxyproplomc C3H¢O3) hién nay duge sin xuat thdng
qua téng hgp hoa hoc hodc theo phuong phap 1én men. Trong hai dang ddng phan déi
anh acid L- (+) va D- (-) -lactic co thé ngudi chi hép thu dugc dang L- (+). Ngoai ra,
dang D- (-) ciling ¢6 dc tinh nhit dinh, chinh vi vay dang L- (+) thuong duge lya
chon trong thuc phAdm. Tuy vay san phim thuong mai chu dao hién nay la san phim
hén hop DL téng hop bing con dudng héa hoc. Acid lactic duge sit dung dé tao vi
chua va lam chit bao quén trong mot sd san phdm nhu phomat, thit, jele va bia.
Lactate ammoni dugc dung lam ngudn nito phi protein trong thirc #n gia stc. Céc
mudi natri, canxi stearoyl lactylat dugc sir dung lam chét tao nhil, holic chét én dinh
trong bt banh. Gan day ngudi ta quan thm dén acid lactic nhiéu hon béi nhitng (ng
dung trong sin xuat cdc loai nhya va bao bi tu phan chéng 6 nhiém mai trudng.

3.1. Vi sinh vat va sinh tdng hop acid lactic .

Tat ca vi khuin lactic déu c6 kha nang tao acid lactic. thong qua lén men céc loai
ducmg Tuy nhién, chi ¢6 nhig loai 1én men ddng hinh méi duge sir dung trong san
xudt acid lactic. Nhém Lactobacilli ua nhi€t (Lactobacillus delbrueckii subsp.
delbrueckii, L. delbrueckii subsp. bulgaricus, L. helveticus) c6 thé chiu duoc ndng do
lactate va nhigt 46 cao hon (48 — 52°C) so vdi nhitng nhém khac va do vay cd hiéu
suit 1&n men cao va han ché dugc tap nhiém. Tuy nhién, nhém nay sinh acid D- (-)

“hogc DL-lactic va vi viy khdng phu hop ldm cho san xudt thuc phim, thire 4n gia stc

va g dung trong y té. Nhom Lactococei, Lactobacilli wa nhiét trung binh (L. casei
subsp. casei, L. amylophilus) va Streptococei wa nhiét (Streptococcus thermophilus)
c6 nhiét @6 phat trién tuong ddi thich hgp cho san xuét va ngoai-ra ¢on c¢6 kha nang
phén huy tinh bt. Mic du kha niang chiu acid lactic cia chiing thip hon so véi nhém
truée nhung bu lai chiing chi sinh duy nhit L- (+) -lactic va do vay vin phit hgp hon
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ca cho san xut acid lactic tmg dung trong thyc pham. Vi khuén lactic dng hinh lén
men dudng 6 cacbon théng qua con dufmg glycolis. Pyruvat duge khir thanh lactate
vOl sy Xxuc tac cia enzyme ddc hiéu quang hoc lactate dehydrogenase (L-LDH
hodc/va D-LDH). Vcn Lactococei, LDH 1a enzyme thay dbi hoat tinh (vdi chit didu
bién 1a FDP va Mn’ ") con v&i Lactobacilli 1én men déng hinh, LDH 1a enzyme
khong thay dbi hoat tinh. Acid lactic dang chua phan ly la chét uc ché déi véi qua
~ trinh sinh tredng va sinh acid ciia vi khudn lactic. Nguyén nhin c6 1& do su thim thiu
qua mang va lam giam pH ndi bao. Viéc didu chinh pH moi trudmg trong qua trinh

[én men ¢6 thé 1am giam do tic ché, tuy nhién lugng acid lactic tich Iy dugc théng

thuomg khéng 16n hon 150kgm

Vi khudn lactic 1a vi sinh vat doi hoi nhidu vao didu kién nudi cdy. Thong
thudng, méi truémg cin duge bd sung chit kich thich sinh trudng va cac peptid (chita
khoang 5-12 acid amin 1a thich hop nhit). Bacillus spp. €6 thé dugc sir dung thay thé
vi khuan lactic bai yéu céu dmh duﬁng don gian hon ciing nhu kha nang ddng héa
ngudn nito vé co. Tham chi nAm méc Rhizopus oryzae ciing c6 thé duoc sir dung, tuy
nhién loai ndm nay con sinh ethanol va do vay lam giam 25% lugng acid sinh ra.

3.2. Co chit, san xuét va thu héi

Acid lactic cé thé san xuit tir nhidu loai nguyén li€u khac nhau nhu cu cai’

dudng, ri dudng, dich thiy phén tinh bdt, cellulose. Cac cong ty hang ddu nhu ADM
va Purac Biochem hién sir dung dich thuy phin ngd lam nguyén liéu trong san xuit
acid lactic. Mot sb loai vi khuan lactic nhu L. amylophilus c6 thé thily phan tinh bét,
tuy nhién d§ nhét cao cia méi truong khién viée didu chmh pH gap nhiéu khé khin
va do vay ciing han ché kha niang imng dung. Nguyén lleu c¢in duoc két hgp véi mot
s6 co chét khéc nhu dich thiy phén protein sita (5 — 10kgm ) va cao nAm men (20kgm )
Qué trinh san sinh acid lactic thong thudng xay ra ddng théi véi sinh truong. Tuy
nhién, 1én men lactic khéng nhét thiét phai phu thudc vao sinh truong khi ¢6 mot sd
yéu td han ché sinh trudng. Ung dung hiéu émg nay co thé gip giam thiéu duoc
ngudn dinh dudng. Gia tri pH mdi trudng cin dugc gilt & mic 5 ~ 6,5 bing NaOH,
Na;COj3 hodic NH4OH, sir dung thiét bj didu khién tu déng. Lén men trong didu kién
yém khi s€ dem lai hiéu suit chuyén héa cao hon (c6 thé dat 85 - 98%) Véi phuorng
phap 1én men mé, ndng do acid lact1c tao ra cao hon (120-150kgm™ ) nhlmg téc do

chuyén hoa lal cham hon (2kgm 3 ) Tbc d6 1én men c6 thé cai thién rét ding ké -

{20 — 80kgm W' quy mé phong thi nghle;m va pllot) thdng qua viéc tai sir dung
sinh khéi bang vi loc déng chay chéo hoic ¢b dinh te bao. Tuy nhién, néng do lactate
trong trudng hop ndy khéng cao (thuong nhdé hon SOkgm ) Ut ché nguge béi san
phim c6 thé dugc han ché néu sir dung céc bién phép loai acid lactlc nhu dién thim
thiu, trao d6i ion, loc nano.
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Thu héi acid lactic kha phirc tap béi d6 hoa tan cao ciia cac mudi lactate. Trong
quy trinh truyén thdng, lactate dugc két tia & dang mudi canxi, sau d6 acid lactic
dugc phuc hdi bang acid sulphuric. Tinh ché acid lactic trong cac khdu tiép theo bao
gdm trao dbi ion va loai mau. Mot sé ky thuit méi nhu chiét sir dung mang léng,
dién thim thiu, va trao déi ion ciing ¢6 thé duge sir dung trong thu héi acid lactic.

4. ACID PROPIONIC

~ Acid propionic {(C3HgO,) va cac mudi cha né duge sir dung trong bao quan thuc

- phim {chét chéng nim) va trong mot sé linh vuc quan trong khdc. Acid propionic cé

thé sin xuit bing cac vi sinh vét thudc chi Propionibacterium (P. thoenii, P.
acidipropionici), Veillonella, Clostridium v Selenomonas. Tuy nhién hién nay, acid
propionic chu yéu duge tdng hqp_bi‘mg con dudng hoa hoe do con ton tai mot sé khé
khin trong cong nghé 1én men nhu ning suit thip (< lkgm *h '), néng dd thip
(< 50kgmr3), kho tinh ché (acid acetic dugc sinh ra dbng thdi khi sir dung co chét 1a

~dudng ho#c lactate). Tuy nhién nhimng thanh tyu trong 1én men lién tuc st dung

phuong phép ¢ dinh té bao, hosic ndi 1én men quay vong sinh khdi sir dung mang
(nang suft 2 — l4kgm ’h™') cling nhu khi nang sinh tdng hop duy nhét acid
propionic khi sir dung cdc ngudn co chdt khac (glycerol) c6 thé s¢ dinh hudéng lai
cdng nghiép sin xuét acid propionic theo hudéng 1én men.

Béng 5.3. San lirgng va phrong thire sin xudt mat sé acid hiru co chi cht

San i g Phwong phép sdn xuit
Logi acid (ta'n];
* | L8n men | Héa hoc | Tach chiét
Acid gluconic 50 000 67"; 3307
(va glucono-ddactone) ’ ’
Acid citric 840 000 100% - -
Acid malic 30 000 30% 70% -
Acid tartaric - 30 000 - - 100%
Acid fumaric 20 000 - 100% -
Acid lactic 35 000 50% 50% -
Acid propionic ' 50 000 - 100% -
Acid acetic 120 000 - 100% -
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Chuong VI
CON NHIEN LIEU TU LIGNOCELLULOSE

1. XU THE PHAT TRIEN CONG NGHIEP CON NHIEN LIEU

Nhién liéu hoa thach (than d4 va diu mo) 1a ngudn ning luong chinh cho kinh té
thé gidi trong sudt hai thé ky qua. Tuy nhién, ngudn nang lugng dugc tich liy hang
trim triéu nim nay sém mudn s& can kiét. Theo tinh toan ctia BP, mét trong nhitng
tdp doan ddu mo hang dau thé gisi, trir lugng diu mo toan cau di thim do téi ndm
2003 1a khoang 150 ty tAn. Mirc tiéu thu diu mo toan cdu vao cing thoi diém 1a 3,6
¥ thn/nam. Vi mire do gia ting cia nhu cau ning lugng tuong duong vai viée phat
hién cdc moé mai thi trir luong ddu mé toan cdu chi con du cho nhan loai trong vong 4
thap ky nira. Déu mé lai tdp trung chi yéu & cac khu vuce ludn ¢d tinh hinh chinh tri
bit én nhu Trung Pong (chiém 2/3 trit lugng déu thé gisi), Trung A, Trung Phi...
M3di dot khing hoang diu mo, gia diu ting lim lay chuyén nén kinh té cha nhiéu
nude, nhét 13 cac nudc nghéo. Ngoai ra viéc sir dung nhién liéu héa thach di thai vao
khéng khi mét lugng rit 1on khi nha kinh (chit yéu 12 CO,). Ndng d6 CO; hién nay
trong khi quyén da ting 1én 30% so véi thoi ky tién cong nghiép (tir 280ppmV 1én
360ppmV). Hau qua 13 nhiét d6 khong khi trén trai dit da ting 1én 0,6 t6i 0,8°C va
muc nude b_ién dang cao 15 — 20cm. Néu khéng tich cuc hanh déng, lugng khi nha
kinh cé nguy co ting 1én 500ppmV vao cudi thé k¢ nay, nhiét db trai dat cé thé ting
2 ~ 3°C. Thién tai, bdo, han han, 11 lut s& kéo dai & quy md rdng, thiéu nude sinh
hoat va san xuit nong nghiép, thidu luong thyc, xuat hién cac bénh hiém ngh¢o ma
céc nude nghéo kho cé kha nang phong chéng. Chinh vi nhimg 1y do d6, nhiu quéc
gia va cac tap doan ning lugng trén thé gidi trong vai thdp ky qua'dd cé chién luge
két hop sir dung tiét kiém hiéu qua diu mé, ddng thoi ddu tu cho nghién ctru sir dung
cac dang nhién liéu sach thay thé mét phin xing diu khoéng, trong dé cé nhién ligu
sinh hoc (xang pha c¢on ethanol va diesel sinh hoc).

Braxin 13 qudc gia san xudt va sir dung cdn nhién lidu 16n nhét thé gisi. Hién ¢6
trén 60.000 dén dién trdng mia vé&i 6,5 tridu hécta va trén 324 nha may san xuit
dudng, cdn chi yéu dung trong nude va xuét khu (twong duong véi 220.000 thung
dau/ngay), hing nim tiét kiém dwoc trén 2 ty USD chi cho viéc nhap dau. Ca nudc
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¢6 trén 3 triéu 616 str dung hoan toan cdn khan lam nhién liéu va 17 triéu 6t6 sir dung
xing pha 24% cbn. Nganh cdng nghiép mia - dudng - cdn va cac nganh lién quan cua
Braxin hing nim c6 doanh thu khoang 8,3 ty USD, giai quyét viéc lam cho trén 1
triéu lao dong.. Tir ndm 1975, Chinh phu Braxin da thyc thi chuong trinh mang tén
Proalcool ma sau nay tré thanh mau hinh duge nhleu qudc gia hoc tap dé phat trién
nhién liéu sinh hoc.

My 1a quéc gia tiéu thu hing nim 25% nang lugng trén thé gidi (trong khi chi ¢o
6% trit lugng ddu mo), hon 60% diu mé phéi nhap tir bén ngoai. Sy tham hut can cn
thuong mai ning luong 1én dén trén 80 ty USD. Nim 1998, Téng théng My B.
Clinton da ky sic 1énh 13101 v& sir dung san phim sinh hoc thay thé mot phin diu
moé. Nam 2004, Mj’f d3 san xuét trén 13 triéu m’ cdn. _

Trung Quéc 1a quéc gia san xult va sir dung cdn nhién liéu I6n thir 3 sau Braxin
va My. Nam 2004, ho d3 dua vao hoat ddng nha may san xuét cdn 1dn nhét thé gisi
cong suat 600.000 tin/nim tai Cat Lim (mdi nam tiéu thu 1 9 triéu tin ngd lam
nguyén li¢u), ting san luong cdn ethanol ca nudc trén 3,5 triéu m>. Tir thang 6.2002,
nudc nay di quyét dinh sir dung xiing pha 10% cdn khan (E-10) & 5 thanh phé va dén

cubi ndm 2006 s& ting thém 27 thanh phd déng dan khac. An bP$ da s dung xidng

pha 5% c¢on & 9 bang va 4 tidu ving tir ngay 1.1.2003, cac bang con lai sy dung &
giai doan 2, giai doan 3 s& ting 10% cbn pha trong xdng. Thai Lan cfing 14 mot trong
nhiing quoc gia tich cuc ddu tu vao nhién liéu sinh hoc. Dén nam 2004, nuéc nay da
san xudt trén 280.000m’ cén, dAu tr thém 20 nha méy dé nim 2015 ¢6 trén 2,5 triéu m’
con dung 1am nhién liéu.

1.1. Céng nghé san xuat cén (ethanol) nhién liéu

Hién nay ethanol dugc san xuit & quy mé cdng nghiép bang hai phuong phap,
thong qua céng nghé hydrat héa ethylen, va theo phwong phap sinh hoc, bang cach
lén men duong hay ngfi cbe v6i men ruou.

L LI Hydrat héa ethylen

Ethanol dugc sir dung nhu la nguyen llq:u cong nghiép va thong thuong nd dugc
san xudt tir cac nguyén lidu dau mo, chi yéu la thdng qua phuong phap hydrat hoa
ethylen bing xuc téc acid, duge trinh bay theo phan ang héa hoc sau:

H,C = CH; + H,0 — CH;3CH,;0H
Chét xtc tac théng thudng 1 acid phosphoric hép phu trong cac chét ¢é dd xbp

cao nhir diatomit hay than cui. Cdc chit xdc tac rén, chu yéu 13 céc loai dxit kim loal
khac nhau.
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1.1.2,. Lén men

Ethanol d& str dung trong 46 udng chira ¢bn ciing nhu phén 16n ethanol sir dung
lam nhién liéu, duge san xuat béng cach 1én men sir dung ndm men Saccharomyces
cerevisiae voi phan rng héa hoc téng quat nhu sau:

CeH 206 — 2CH;CH,0H + 2C0O;

NAm men cé thé tich liiy khéng qua 18% rugu trong dung dich, nhung ndng 48
clia rugu trong cac san phdm cudi cling c6 thé ting 1én nh chung cit. DE san xudt
ethanol tir cic nguyén lidu chira tinh bt nhur hat ngii céc thi tinh bdt déu tién phai
duge chuyén hoa thanh duorng Qua trinh duﬁmg héa c6 thé dugc thuc hién théng qua
viéc sir dung enzyme c6 sin trong hat nay mim, enzyme do vi sinh vat sinh ra trong
qué trinh 18n men hdn hop, hodc dung enzyme thuong phim. Céng nghé sin xudt
ethanol tir dwdng mia, san phim gian glucose hodc tinh bt dd kha hoan thién. Hién
nay, cégn nhién liéu vin dugc sén xuét, chi yéu tir dudng mia (Braxin) va tr tinh bt
ngd (M¥). Gia thanh san xuft cdn tir hai loai nguyén liéu ndy 14 tuong duong so voi
t8ng hop hoéa hoc tir ethylen va c6 kha nang canh tranh, dic biét trong thoi diém hién
nay khi ma,gi4 dau thd khdng 6n dinh va & mitc cao. Tuy nhién, dudng mia va tinh
bdt 12 nhitng san phim ndng nghiép quan trong véi san lugng han ché. Pé dap img
nhu cdu vé nang lugng, diy khong phai 14 lya chon lau dai (m#c du hién tai dudng
mia va tinh bdt van 13 giai phép t6i wu cho san xuét cdn nhién liéu vé& mit gia thanh).

1.2. Tinh ché Ethanol

Pbi voi hdn hop ethanol va nudc, diém sdi hdn hop (azeotrope) cuc dai & nong
d6 96% ethanol va 4% nuéce. Vi ly do nay, chung cét phan doan hdn hep ethanol-
nuére (chira it hon 96% ethanol) khéng thé tao ra ethanol tinh khiét hon 96%. Vi véy,
ethanol 95% la dung moi phd bién nhét. C6 hai hudng canh tranh nhau c6 thé sir
dung trong san xuft ethanol tinh khiét. D& pha v diém s6i hbn hop nhim thyc hién
viée chirng cAt thi mdt lugng nhd benzen ¢6 thé thém vao, va hdn hop lai duge chung
cét phin doan mét lin nira. Benzen tao ra diém s6i hdn hop cép ba-véi nude va
ethanol, do d6 co6 thé lgi dung diém sbi nay nhdm loai bo ethanol ra khoi nude. Véi
diém s6i hdn hop cip hai giira benzen vai ethanol, phén 1én benzen c6 thé duge loai
bo. Ethanol dugc tao ra khong chira nuée. Tuy nhién, mét lugng rit nhd (c& ppm)
benzen van con, vi thé viée sir dung ethanol déi véi ngudi ¢6 thé gay ton thucrng cho
gan. Hudng thir hai dé tao ethanol tinh khiét 12 sir dung sang phan tir. Mat sb khoang
chit nhu zeolit ¢6 thé st dung dé hip thy ¢6 chon loc nuéc tir dung dich 96%
ethanol. Zeolit tdng hop trong dang vién tron c¢6 thé sir dung. Zeolit ddc biét cb gia
tri, vi ¢6 kha néng tai sinh zeolit trong hé khép kin vé co ban 13 khéng gidi han s&

96



lan, théng qua viéc 1am khé né véi ludng hoi CO; néng. Ethanol tinh chét duge san
xuét theo cach nay khong ¢4 ddu tich cia benzen, va ¢6 thé sir dung nhur 14 nhién lidu
hay thim chi khi hoa tan ¢6 thé ding trong cdng nghiép thuc phim.

2. CONG NGHE SAN XUAT ETHANOL TUF LIGNOCELLULOSE

Trong s& nhitng ngudn nguyén liéu sinh hoc ¢6 thé sir dung cho san xut ethanol,
nguyén liéu cellulose thye sy ddi dao va it duge khai thac. San lugng sinh khéi thue
vit toan cdu hing nim vao khoang 200 ty tin, va 90% trong sb dé 1a lignocellulose.
C6 khodng 8 — 20 ty tin trén thuc té ¢6 thé sir dung dé san xuét ethanol. Mic du da
¢ nhidu cb ging, viéc san xudt ethanol tir ngudn tai nguyén tai sinh nay trén quy md
cong nghiép con gip nhidu khé khan. Sinh khéi thwe vat gidu lignocellulose 1a
nguyén liéu phirc tap hon nhiéu so vdi tinh bdt. Thanh phin chi cht cua ching bao
gdm cellulose, hemicellulose va lignin gén két chit ché v6i nhau bai nhitng lién két
hydro va lién két ddng héa tri. Dé c6 thé san xuét ethanol, cac polymer sinh hoc nay
cdn dwgc phin huy thanh duong don va sau d6 hdn hop duong hexose (chi yéu la
glucose) va pentose (chit yéu la xylose) s& duge 1€n men thanh ethanol. Viéc thuy
phén lignocellulose theo con duémg héa hoc va enzyme déu khéng don gian. Ngoai
ra, trong qué trinh thiy phén sir diing acid (mdt cong doan khong thé thiéu trong céc
cdng nghé hién ¢6) con phin hity mét lugng déng ké cac dudng tao thanh (t6i 60%
tuy theo ché do thiy phan) va san sinh nhimg chét ddc hai nhu furfuran déi véi vi
sinh vit trong céng doan 1én men tiép theo. Ban thin viéc 1én men dudng xylose
(chiém 20 — 30% lugng dudng tao ra) thanh ethanol cling gap nhiéu khé khin bai ¢6
rit it cac chung vi sinh vat ¢6 kha nang thue hién cOng doan nay mét cach higu qua.
Pé san xuit ethanol nhién lidu tir ngudn phé phu phim néng nghiép c¢é dugce tinh
canh tranh, nhiéu giai doan cong nghé con cén duoc cai thién.

Cong doan chii chét trong san xuét cdn nhién liéu tir biomass 14 thay phan
nguyén liéu thanh dudng. Hién nay cé hai huéng tidp can van dé nay, d6 14 thong qua
thily phan bing acid va thity phan bing enzyme. Céng nghé thuy phan bang acid da
¢6 tir trude Pai chién Thé gioi lin thit I1 va duge sir dung rong rai trong thoi ky nay.
Hién nay cdng nghé thiy phéan bing acid khéng dugc nghién ciru nhiéu do da twong
d8i én dinh va khé c6 thé ha duoe gi4 thanh. C6 hai dang cng nghé thiy phan bing
acid d6 la thiy phan bang acid diic va thiy phin bing acid loang.

2.1. Thuy phan bing acid dic

Cong nghé ndy dya trén viéc st dung acid ddc dé pha hiy ciu tric tinh thé cua
cellulose sau d6 thiy phan bing acid loing. Céc khau tach acid khoi dudng, thu hdi
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va ¢ dic acid 1a nhi’rﬁg cong doan mau chbt cia quy trinh. Trong cong nghé nay,
acid dic sé pha hiy cac lién két hydro gifta c4c mach cellulose va chuyén chung sang
trang thai v6 dinh hinh. Sau khi cu tric tinh thé bj ph4 huy, cellulose s& hinh thanh
trang thai dang gelatin v&i acid va tré nén rit min cam véi phén irng tu thuy phén.
Sau khi pha lofing v6i nuéce va dudi tac dng cua nhiét, cellulose s& nhanh chéng bi
thay phan thanh glucose.

‘Nam 1937, ngudi Pic dd xay dung va dua vao hoat déng mot s6 nha may san
xudt cbn theo cong nghé thily phdn bang acid dac sur dung acid clohydric. Vao nim
1948, ngudi Nhat da phat trién cdng nghé sir dung acid sulfuric dac va san xuit ¢ quy
md thuong mai. Ho d4 dua vdo mft cdng nghé loc mang mdi, khi d6 cho phép phan
tach acid khoi dung dich dudng voi kha nang thu héi 80% luong acid sir dung. Cong
nghé thuy phan bing acid dic duoc tiép tuc phat trién duéi sy tai tro ciia B Néng
nghiép Hoa Ky trong nhitng nam cia thép nién 1940 va 1980. M6t trong nhimg so dd
dién hinh cta quy trinh duge trinh bay trong hinh sau (quy trinh cua Arkenol — Hoa Ky):

Acid sulfuric d4c

Trwerng no 5 -
- ,j- e | I
oo ‘ -
L=+

4

Thach cao
~ ¢ @
Thu hdi va Phan tach
e
_ Trung hoa Thu hbi
- - cl: ™ Ethanol

[
Nwéc
L

Dung dich duréng
Hinh 6.1. So 44 hé théng san xuit ethanol bing céng nghé thay phin dung acid dic

Trong quy trinh nay, sinh khdi thuc vét ¢6 ham am.10% duge xir ly bing acid
sulfuric néng dé 70 — 77%. Lugng acid st dung so véi sinh khdi 1a 1,25 : 1 va nhiét
d6 duoc gilt & mirec dudi S0°C. Sau d6 nude duge bd sung dé pha lodng acid t¢i ndng
do 20% — 30% va gia nhiét téi 100°C, giit trong 1h dé qua trinh thay phéan c6 thé
dién ra. Dich dang gel duoc 1ay ra khoi bé phan tmg va loc ép dé ldy dich duong va
acid. Phan chit rin con lai s8 duoc tai thiy phan l4n 2. Dich duong va acid s€ duge
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phan tach sir dung cét sic ky. Cong doan 1én men tiép theo ¢ thé chuyén héa duoe
dudng thanh ethanol véi hiéu sudt 85% voi xylose va 92% voi glucose. Arkenol
tuyén bd rang, c6 _thé thu héi dirgc 97% acid trong quy trinh san xuft cla minh. Quy
trinh san xuét ethanol sir dung cong ngh¢ thuy phan dung acid dac da dugce thuong
mai hoéa, cu thé 13 & Dirc, Lién X6 va Nhét. Tuy nhién quy trinh nay chi thuc su thich
hgp trong nhiing thoi diém bét bude, khi ma gia tri kinh té c6 thé duge tam bé qua.

2.2. Thiy phan bing acid lodng

Qua trinh thiy phén dugce thue hién thong qua 2 giai doan. Giai doan dau duoc
thue hién & ché do wrong dbi 6n hoa cho viéc thiy phan hemicellulose, trong khi dé
giai doan sau s& dugc thich (ing dé thuy phan dang polymer bén vitng hon nhiéu, dé
1a cellulose. Dich thuy phan tir mdi qua trinh dugc thu hdi, trung hoa va 1én men tao
ethanol. Cong nghé sian xuit ethanol dva trén cong ngh¢ thiy phan dung acid lodng
duge ngudi Duc phat trién tir trude Dai chién Thé gigi 1an thu 1. Cong nghé nay da
dugc’thuong mai héa & My thong qua mét quy trinh cai bién voi mét budce thiy
phan. Hiéu suit cta cong nghé nay chi dat 125 it cdn/tin nguyén liu, tuy nhién vai
thoi gian thay phan ngan hon rdt nhiéu. T4t ca cac nha may san xudt cdn tir gd ke;.
trén da déng clra sau Dai chién ldn thit 1 do kha ning canh tranh thép va nhu ciu
khong con. Nam 1932, nguoi Puc phat trién cong nghé thiy phan theo nguyén 1y
"dong chay” sir dung acid sulfuric lofing. Trong cong nghé nay acid lodng dugc bom
qua lop nguyén liéu va duge goi 1a cong nghé Scholler. Mic du hifu suit thu hdi
dudng glucose cao (khoang 70%), phuong phap vin c¢é nhugc diém 1a ndng do
duong trong dich thuy phan thip. Thiét ké Scholler v&i mét sé cai tidn cho t4i nay
van duorc danh gid cao va 1a mét trong nhirng phuong phap don glan nhat dé san xut
dudmg tir sinh khéi. '

5 L | xwrwsebs
Cét nhd béi acid lodng

Thuy phén dung

Nguyén liéu
cho 19 hei

L L e

Trung hoa va | [ Th4ch cao ] | Lén men |

khir d6c

Hinh 6.2. So 88 h¢ théng san xudt ethanol bing cong nghg thiy phan dung acid loang
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Trong giai doan thiy phan thir nhit, nguyén lidu dugce xir 1y bing dung dich acid
sulfuric 0,7% & nhiét 46 190°C véi thoi gian luu 1 3 phut. Cong doan fiép theo dugc
thuc hién & 215°C v&n nf“mg d6 acid 1a 0,4% va thoi gian luu 3 phiat, Dich thay phan
tir m3i qué trinh dugce thu hdi, trung hda va 18n men tao ethanol. Cellulose va lignin
con lai & dang rén dwoc sir dung 1am nhién lidu cho sén xuit hoi va dién. ' _

Cong nghé san xudt ethanol st dung phuong phap thay phan dung acid loing
theo nguyén ly Scholler c¢6 kha nhiéu thanh cong trong san xuét ¢ong nghiép. Cac
nha may san xuét ethanol theo thiét ké nay da nhiéu lan déng va md cira lai tai Puc,
Nhat va Nga trong sudt 50 nim qua. Tuy nhién céng nghé acid loang vAn khong thé
tdn tai trong hoan canh canh tranh vé gia ca.

2.3. Thay phan bing enzyme

Hién nay huéng ing dung enzyme trong san xuét ethanol tir sinh khdi duoc
nghién ciru nhiéu nhit bdi né hira hen s& dem lai nhitng d6t pha v& cong nghé. Trong
san xudt ethanol tir sinh khdi da thay thé c6ng doan thiy phéin dung acid bang thuy
phin ding enzyme. Cdng nghé SHF (Separate Hydrolysis and Fermentation) sin xuét
ethanol ¢6 su phén chia r5 rang giai doan thiy phan va len men (hinh 6.3).

L1 San xuat
enzyme
‘ 3
Cétinghién Xu ly co b 6 , Thuyphan | Xir ly b
. bdng acid cellulose bang X

nho thai ran

loang enzyme

Dich thdy phan hemicellulose Dich thiy phén cellulose
‘(duong xylose) (duwdrng glucose ) | tanmen
Y

Thu hbi
ethanol

Hinh 6.3. So db tom tit quy trinh céng ngh¢ SHF

Ngay trong cOng nghé sir dung enzyme, viéc xir 1y so bd nguyén liéu thuc vit 1a
khéng tranh khéi. Cong doan nay nhiam dam bao kha ning tiép cin cha enzyme toi
cac lién két ciia phan tir cellulose. C6 nhiéu dang xit 1y so bd nguyén liéu dang duoc
xem xét, trong d6 c¢6 phuong phap xir ly béng acid, kiém, nhiét d5. Tuy nhién xi ly
bing acid lodng vin dugc thuc hién nhiéu hon ca. Mdt trong nhitng cai bién quan
trong trong ng dung enzyme 14 cong nghé két hop ca hai qua trinh dudng héa va 1én
men trong cung mot cdng doan, hay con goi tit 14 SSF (Simultaneous Saccharification
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and Fermentation). Céng nghé nay di dugc ding ky ban quyén bdi cong ty Guif Oil
va trudng Dai hoc Téng hgp Arkansas. Huéng cong nghé nay giip giam thidu sb
lugng cac thiét bi can thiét bing viéc bd qua cong doan thay phén riéng biét. Quan
trong hon, céch tiép can nay lam giam su @c ché nguoc cda san pham dbi voi
enzyme. Su ¢é mit cia glucose trong dung dich s& ¢ ché hoat dong thiy phan
cellobiose cua enzyme B-glucosidase. Trong quy trinh SSF, enzyme cellulase va vi
sinh vat 1én men cdn dugc sir dung ddng thoi. Luong dudmg tac ra boi enzyme tic
thdi dugc chuyén héa thanh ethanol. So v&i SHF, SSF ¢6 thé lam ting hiéu suét
chuyén héa cellulose thanh ethanol 1én 40%. Quy trinh SSF gin day ciing duge cai
tién @€ c6 thé thuc hién 1én men ddng thoi nhidu loai dudng. Quy trinh cai bién nay
duoc goi tat 1a SSCF (Simultaneous Saccharification and CoFermentation). Quy trinh
SSCF ¢6 thé duge thé hién trong so dd sau:

Cét/nghién | xryeobs - | Sanxuét Xir ty b3
nho béng acid loang enzyme thai ran
A

y

.| Bdng thai deeng
hoa va 1&n men

Y
Thu hdi ethanol

Hinh 6.4. S db tém tit cia quy trinh SSCF

Ban than quy trinh SSF va SSCF ciing con gip nhidu khé khin dé ¢ thé duoc
thuong mai hoéa. Mot trong nhitng khé khin 12 sw khac nhau trong nhiét d6 tdi wu cho
hoat dong ctia enzyme cellulase (45-50°C) va nhiét d6 thich hdp cho vi sinh vét 1én
men ethanol (28-35°C). Ngoai ra, mdt s& thanh phén cta dich thuy phan ciing nhu
ethanol tao ra cling ¢é tac ddng e ché 1én énzyme cellulose.

2.4. Vi sinh vat trong san xuéat con nhién liéu tir sinh khéi

Trong nhom cac loai vi sinh véat sinh etha‘hoi, ndm men Saccharomyces
cerevisiae vin 1a vi sinh vat ¢6 (ng dung rOng rai nhit. S. cerevisiae c6 kha ndng tich
lily t6i 18% ethanol trong cic méi trudmg c6 thanh phin tuong d6i don gian. Nim
men S. cerevisiae c6 thé lén men nhiéu duéng don nhu glucose, galactose, duong d6i
nhu sucrose, hoic dudmg ba nhu raffinose. Vi ning luc 1én men cao va 14 déi tuegng
duge tim hiéu k¥ nhét, ndm men S. cerevisige la ing cir vién tiém ning nhét cho
cdng doan chuyén hoa glucose thanh ethanol trong san xuit con nhién lidu tir sinh
khéi. Mot loai vi khuin gram am kha d#c biét cling nhin duge nhiéu su quan tam la
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Zymomonas mobilis. Loai vi khuin nay cé kha nang 1én men ddng hinh sinh ethanol
va chiu dugce 46 nf”mg d8 cén t&i 120g/1. Vi khuin Zymomonas 14 loai vi sinh vt duy
nhit st dung glucose trong didu kién yém khi theo con dwdng Entner-Doudoroff
(ED) trong khi da s vi sinh vat khéc su dung con dudong Embden-Meyerhof (EM).
Con dudng ED tao ra lugng ATP chi bang mét nira so véi EM trén cung mét lugng
glucose, va do viy Zymomonas tao ra it sinh khdi hon va luong glucose chuyén truc
tiép thanh ethanol ciing cao hon. Hiéu sudt sinh ethanol cua Zymomonas khoang
5-10% cao hon so v6i S. cerevisiae trén cung mdt lugng glucose 1€n men. Z. mobilis
la loai vi sinh vat khdng gy ddc hai cho con ngudi va khéng do6i héi nhiing diéu kién
nudi cdy ngit nghéo nhu nhiéu vi khudn khéc. Trong nhitng nam 1970, 1980, mét sb
nha khoa hoc ¢on cho ring Z mobilis wu viét hon so v&i S, cerevisiae trong san xuét
con. Tuy nhién ti'ong thuc té san xuit, S. cerevisiae van 12 vi sinh vét duge Ivra chon.
Mot trong nhitng khé khin khi 1én men dich thiiy phan sinh khéi thuc vat 1a rét it vi
sinh vit ¢6 kha ning lén men xylose (chiém 20-30% luong dudng tao ra). Ca nim
men S. cerevisiae va Z. mobilis déu khdng c6 kha ning nay. Trong s& hon mét nghin
loai ndm men duoc biét chi c6 4 loai ¢6 kha ning 1én men xylose & cac mirc d§ khac
nhau. Hién nay nim men Pachysolen tannophilus dang dugce sur dung trong Ién men
dich thl:lyl’ phan hemicellulose (san phdm chii yéu 1a xylose) dé tao ethanol. Tuy nhjén
ndm men P. tannophilus khong tich liy dugc cjué 2% ethanol trong canh trudng va
didu nay 14 han ché rét 16n trong san xudt. Chinh vi nhiing ly do &6, hién nay cé
rnhiéu nhém nghién clru dang tép trung vao cai thién dic tinh chung gidng theo hudng
chuyén cdc gene cén thiét cho kha ning Ién men xylose vao Saccharomyces
cerevisiae. P c6 mot sb thanh tuu nhit dinh dﬁt duge trong linh vyuc nay, tuy nhién
dé tiép can duge véi san xudt cong nghiép, nhitng ching gidng nay con phai dugc cai
thién nhiéu hon nita. Mét trong nhimg hudng nghién ciru ciing dugc thye hién kha
tich cuc 1a tao nhimng ching E. coli c6 kha ning 18n men ddng thoi nhiéu loai dudng
va phat trién dugc trén nhitng méi trudmg c6 thanh phan don gidn hon. Nhiéu két qua
kha quan di dat duge, tuy nhién viée {ng dung céc chung E. coli tai t& hop con vép
phai nhimg khé khéan nhu: dai pH hoat d6ng rit hep va & vung trung tinh (pH 6-8),
dd an toan cia E.coli d6i véi con ngudi va méi trudng, cling nhu kha ning st dung
sinh khdi cta E. coli sau khi 18n men it duoc nghién citu. Tuong ty nhu viy, cling cé
nhjéu nghién ctu frong viéc chuyén cac operon ma héa kha nang ddng hoa xylose va
cac enzyme trong con dudng pentose phosphate sang. Z mobilis. Nhitng chung
Z. mobilis t4i t& hogp c6 kha nang chuyén hoa ca glucose va xylose ¢ trang thai hdn
hop sang ethanol va diéu nay rit c6 ¥ nghia trong 1én men dich thay phin. Z mobilis
ciing ¢ chung nhuge diém nhu E.coli 1a hoat déng & pH trung tinh va didu nay gay
can trd trong viéc ngin chian dich 1én men khoi céc vi sinh vat khic. Véi
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S. cerevisiae, viéc dam bdo chong nhifm tring s& d& dang hon do ném men nay hoat
dong ¢ pH mang tinh acid. Mt s6 loai vi sinh vat khéc cling duge nghién ciru nhim
ung dung trong 1én men sinh ethanol nhu Clostridium thermocellum, Neurospora
crassa, Zygosaccharomyces rouxii... tuy nhién nhimg vi sinh vt nay c6 han ché Ia
kha niing tich lily ethanol rat thip. Trong sé nhimg vi sinh vét ¢ kha ning thuy phan
nguyén liéu thuc vét, ndm mbc Trichoderma reesei dugc quan tim nhiéu hon ca.

- Nam mbc T, reesei ¢6 kha nang sinh mét loat cdc enzyme phin hily lignocellulose

thanh dudng va cac ciu thanh khac. Hién nay ¢6 nhiéu nghién ciru tap trung vao danh
gid va phat trién kha nang phan hity mot sb chét e ché co trong dich thiy phian nham
lam tdng hoat 43 1én men cia S. cerevisiae va 1am gidm chi phi cho cac ¢dng doan
khir doc dich thiy phin. Trong céng doan san xudt enzyme, mét loat cac gene sinh
cellulase ciia Erwinia chrysanthemi, Acidothermus ceﬂulo!yt:cus da dwoc tach dong
va thé hién. Ngoai ra céc vi sinh vit thudc nhom san xuét cellulase truyén théng nhu
Clostridium, Cellulomonas, Tnchoderma, Penicillium, Neurospora, Fusarium, Aspergillus
cling dang dugce sir dung. Hién nay gi4 thanh san xudt ethanol tir phé phu phdm ndng
nghigp theo phuwong phap enzyme con cao, mot trong nhitng nguyén nhén la do gia
enzyme sit dung. Trong mt chuong trinh 16n v& san xuét cdn nhién liéu tir sinh khéi
thue vat do Bé Ning luo’ng Hoa Ky ch tri, vin d& giam gi4 thanh enzyme cellulase
la mét trong nhimg méi quan tam hang d4u. Tir nim 2000, Chuong trinh nay 43 ky
hop dong song phuong véi hai cong ty sin xudt enzyme hang diu thé gidi la
Genencor International vd Novozymes nhim cai thién cong nghé va giam gia thanh
enzyme cellulase. T6i nam 2004, ca hai hing nay thdng bio di giam dugc gid

enzyme cellulase xudng mudi 1an. Trong tuong lai, viéc gidm gid enzyme s& dugc

thire hién chi cdn 1/5 so v&i gia hién hanh va khi d6 viéc san xudt ethanol tr sinh
khéi theo con dudng thiy phin enzyme s& kha thi vé mét thuong mai.

2.5. Tinh hinh san xuét ethanol tir sinh khéi thye vat

_ Trong Chién tranh Thé gidi 1dn thir 11, khi ma didu kién thoi chién lam thay ddi
mat s§ wu tién nhét dinh, mdt sé nha may san xudt ethanol tur cellulose dd duge xay
dung va dua vao hoat ddng nhim cung cép ngudn nhién liéu thay the tai nhiéu quéc
gia va vung linh thé, trong d6 c¢6 Dire, Lién X8, Trung Quéc, Han Quéc, Thuy S¥,
Hoa Ky. Sau chién tranh, sy canh tranh gia ca cua ethanol san xuit theo con dudng
tdng hop hoa hoc da khién mét loat nhitng nha may nay phai déng cira. Tir 4/2004,
nhd méy thir nghiém san xudt ethanol rhién ligu tir lignocellulose du tién duge dua
vao hoat dong tai Canada. Muc tiéu cua nha méy 12 san xudt duge 100 triéu lit
ethanol t&i nam 2006. Nhitng thanh qua nay ¢6 duge 12 do sy cai thién cda qua trinh
Xt ly nguyén li€u ciing nhu viéc 1én men cic loai dudmg pentose. Ethanol tir
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cellulose cling dugc san xuét tai mot sé nude c6 mit bing gid ethonol va nhién liéu
dt do. Mua hé nam 2005, nha may san xuit con tir mun cua bit diu duge dua vao
hoat ddng tai Ornskoldsvik, Thuy Dién. Mic du méi & trang thai khoi dong nhung
trién vong san xuat & ddy kha lac quan. Con s6 cac nha may san xuét con nhién liéu
s€ con tdng nhanh, dac biét tr mot s& nude dang phat trién va ¢é nhu cau nhién liéu
cao nhu Trung Qubc, An Po.

Nhu vdy ¢6 thé n6i, mic du viée san xuit cdn nhién liéu tir phé phu pham néng
nghiép chua that sy canh tranh vé miat thuong mai & thoi diém hién tai nhung tuong
lai ctia nganh nay rit to 16n. Sir dung phé phu phdm néng nghiép cho viéc san xuat
cdn khong chi giai quyét triét d& hon vin dé vé nang lugng ma khong anh hudng t6i
céc nhu ciu luong thuc, thuc phdm, ma con giai quyét dugc nhiéu vin dé& vé moi
truong va xa hoi. Theo nhitng du doan tich cuc nhét, voi su cai thién vé cong nghé,
cdn nhién liéu tir phé phu phdm nong nghi¢p s€ c6 gia thanh thip hon so véi san xuét
cdn tir mia dudng va tir tinh bot. Riéng B Ning lugng Hoa Ky dat muc tiéu téi ndm
2020 s& én dinh dugc cong nghé san xuit cdn tir sinh khéi & mirc bing gia tir nong
san va téi nam 2030 thi viéc san xuét con tir phé liéu nong nghiép sé thuc sy mang
tinh thuong mai trén dién rong va khong can su hd trg cia Chinh phu.

Hinh 6.5. Nha may san xudt cén nhién ligu (anh trai) :
va tiéu thu cén nhién liéu cho dong co dét trong tai My
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Chuong VII
THUOC TR SAU VI SINH

1. TAI SAO PHAI S(¥ DUNG BIEN PHAP SINH HQC

Trong nén san xuit ndng nghiép, bén canh cac yéu t& vé "nudc, phan, can,
gibng", sinh vét hai cdy trong 12 mét vén dé& 16n ma con nguoi phai d6i-mat. €6 rat
nhiéu loai sinh vt khac nhau sir dung céy trf’ing lam thirc dn, hoédc séng ky sinh trén
cay trong. Do d6, ching 14 mot trong nhitng nguyén nhin 16n nhét gdy thiét hai ning
né cho ha‘mg suit cay trong.

Trong cudc chién cam go giira con ngudri v6i sdu hai, ddu mbe dau tién danh déu
su thing lgi chia con ngudi, d6 14 viée san xuét ra thube hoéa hoc. Thude hoa hoc bao
vé thue vat 14 nhitng chit ddc c6 nguén géc twr nhién ¢é tac dung phong trir cac loai
dich hai cay tréng bao gdm sau hai, bénh hai, c6 dai, nhén hai... Chét ddc 12 chit khi
x4m nhip vao co thé sinh vat voi mét lugng nho cling cd thé pha huy nhitng chirc
nang co ban trong té bao va co thé, dan dén lam chét sinh vat ha1

Thudc hoa hoc bao vé thuc vét cb nhidu wu diém ndi trdi. Thi nhdt, thubc ¢
hiéu qua nhanh trén co thé sinh vét hai. Thir hai, thubc trix sdu hoa hoc ¢6 hidu qua
tac dung trong pham vi rdng, véi nhiéu loai dich hai trén cang mdt loai cdy tréng.
Tuy nhién, di cung vdi nhitng uu diém ndi trdi d6, thude trir sau hoa hoc cling ¢o
nhiéu nhuge diém, gy ra nhitng tac hai khong nho véi mdi truong va sirc khoé con
ngudi. Néu sir dung thude nhidu ian voi nbng dd cao s& 1am cho sdu hai nhon thubc,
tao nén tinh khang thudc & quén thé sau hai sau vai thé hé chon loc. Do kha ning tidu
diét siu cao, lai ¢6 phd tac dung réng, thudc trir siu héa hoc 1am giam sat rd rét tinh
da dang cua céc quz‘“m thé c6 ich, mét mit tiéu diét cac sinh vat cé ich, mit khac lam
mét cén bing sinh thai. Hai tién dé d6 din dén hau qua lam xuét hién nhitng loai dich
hai moi (do quin thé ban diu dot bién chéng chiu véi thude) va lam tai phat dich hai
(quén thé sau hai phat trién khi da khang thudc va khdng bi khdng ché bai thién dich,

| ddng thai it ¢6 canh tranh trong chinh quén thé). Khong chi viy, thudc trix sdu hoa

hoc ¢6 thoi gian ton tai l4u dai trong mdi trnromg nén di gdy 6 nhiém lon dén moi
truomg dét, nudc va khdong khi. Va quan trong hon ca, d6 1a khi st dung lién tuc,
thudc trir sdu s& tich luy trong dét, di vao chudi thirc an va khi dat dén ndng 49 sinh
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hoc s& giy hai cho sic khoé con ngudi, thim chi nhiéu truong hop din dén tir vong.

Chinh vi thé ma nay sinh nhu cdu buc thidt vé viée phat trién loai thudc bao vé thuc
vat moi, dam bdo phai ¢6 tdc dung diét sdu cao, hiéu luc nhanh chong; phé tic dung
rdng, cé hidu qua dbi véi nhiéu loai siu; khéng anh hut’mg dén chit luong ndng san,
khong anh hudng dén dat tréng trot cling nhu mai trudng khong khi; khong tac nén
tinh khang thudc ctia siu hai, khéng lam mét di nhiing sinh vat cé ich, nhimg loai
thién dich va nhimg vi sinh vﬁt ¢6 lgi cho con ngudi; lai ¢ higu qua kéo dai. Cac ché
pham thudc trir sdu bao vé& thyc vat ¢o nguén gbc sinh hoc ra doi dé dap tmg nhimg
" nhu cdu d6, din tré thanh bién phap thay thé mét phin thudc hoé hoc. Vi nhitng 1y do
6, Hoi nghi Tu vin Chéu A - Thai Binh Duong cia FAO, nam 1992 da khang dinh,
dAu tranh sinh hoc 13 nén tang ctia chuong trinh "Quaéan ly dich hal tong hop" (IPM)
v6i 3 chién luge co ban la:

— Sir dung tac nhan sinh hoc ¢¢ han ché sy phat trién cta cac quin thé ky sinh.

Hudng dan ap dung cac ioai vi sinh vat d6i khang, cdc chit sinh hoc diét .

khuén vao cac viing sinh thai khac nhau cia cdy trdng.
— Ting cudng cac loai vi sinh vét hitu ich trong dit c6 kha ning chbng cac vi
_sinh vit gay hai cho cay tréng.

— Thic diy kha néhg sinh truong va ting sirc chdng chiu cna cly tréng.

2. TiNH HINH SU* DUNG THUOC HOA HQC BAO VE THUG VAT

Viét Nam 14 nuweée ndng nghiép véi hon 75% dén sb sdng & ndng thén. Viét Nam
cé trén 10 triéu ha canh tic va ndng nghiép vin ludn 14 nganh san xuit chinh, chiém
vi trf quan trong trong nén kinh té quée dan. Mic dit didu kién khi hau, dit dai, séng
ngdi rat thuln tién cho phat trién ndng nghiép, nhung ciing chinh khi hau néng, Am
lai tao didu kién thudn loi cho su phat trién cta cdc loai sdu bénh, gy ton thit hing
nim khoang 13 - 20% miia mang. Pé khic phuc tinh trang ndy, mbi nam Viét Nam
phai nhap 25000 tin thudc bao vé thuc vat. Nam 2004, & Viét Nam, cé té1 436 loai
hoa chét v6i 1231 tén thuong phim khéac nhau, tri gia t6i khoang 170 triéu USD.

Viéc lam dung hod chét bao vé thue vat, nhét 13 viéc sit dung khong dung quy
dinh vé thoi gian va liéu lugng, thim chi dung ca cdc thubc bi cAm di & lai nhidu
hiu qua dang tiéc. Nhiéu vu ngd doc thue phim d3 xay ra. Do véy, xu hudng sir dung
d4u tranh sinh hoc & Viét Nam dang ngay cang dugc chi y. Chuong trinh Quan 1y
dich hai téng hgp di dugc tip hudn dén ting hop tac x4 trén pham vi ca nudc va da
thu dugce hiéu qua kha quan.
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3. SI DUNG VI SINH VAT TRONG DAU TRANH SINH Hoc THUOC TR(P
SAU CO NGUON GOC T VI KHUAN

Trong sé nhitng bénh cén tring, bénh gay ra do vi sinh vit chiém dén 80-90%,
nén c6 thé néi, vi sinh vat 1a dbi tuong 1y tudng nhit cho viée loi dung d4u tranh sinh
hoc tu nhién tng dung trong bio vé cdy trdng. C6 3 huéng phat trién chi yéu nhim
dén 3 loai dbi tugng chinh cho viéce phéat trién céc loai thude trir sdu vi sinh vat, do
chinh 1a thuéc trir sau c6 nguén gbe tir vi khudn, ndm sl va virus,

Mot nhém 16n cac vi khudn 6 doi sbng tu nhién ky sinh trong céc co thé vit chu
séng, gay chét cho vat chu bi ky sinh ma trong sé d6 ¢é céc vi khudn véi vat chi sau
hai. C6 thé liét ké tén mét sé vi khuén ¢6 kha nang diét sdu hai nhu sau (theo Nguyén
Lan Diing, 1981): )

3.1. Mot 86 vi khuan sinh bao tir dién hinh ¢6 kha ning diét sau hai

— Clostridium brevifaciens.

— Clotridium malacosomae,

— Bacillus cereus.

— Bac. thuringiensis.

— Bac. thuringiensis var. entomocidus.

— Bac. thuringiensis var. gallerige.

— Bac. thuringensie var. isralensis (Bti).
— Bac. sphaericus (Bs).

—~ Bac. popilliae. -

3.2. M6t s6 vi khudn khong sinh bao tir dién hinh c6 kha nang diét sau hai
"~ — Serratia marcescens.

— Pseudomonas aeruginosa.

— P. putida. -

— Proteus vulgaris.

— Proteus mirabilis.

— Nhiéu loai cta chi Aerobacter.

— Nhiéu loai ctia chi Cloaca.

Trong s6 hang loat nhimmg vi khuin cé kha ning tiéu diét sdu hai do6, Bac.
thuringiensis (viét tat Bt) 1a t4c nhén sinh hoc diu tién duoc nghién citu san xuét
thanh thudc trir sdu vi sinh trén thé gidi, ddng thiri 14 sén phdm thubc trir siu sinh hoc
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ndi tiéng nhét hién nay. Nhimg thanh tyu dat dugc cua thude trir sau Bt khong chi
mang lai nhitng lgi ich rd rang ma con hira hen tuong lai v6i nhiéu tng dung méi
nhdm phat trién nhimg bién phap ¢ hiéu qua hon nita trong viéc khong ché dich hai.

4. GIOI THIEU CHUNG VE CHE PHAM THUOC TRU SAU BT

Nam 1901, Ishwatari. S, lan dau tién phan lap dugc chung vi khuin gay bénh cho
tam. Ong dat tén 1a Bacillus sotto. Dén nam 1911, loai vi khuén nay dugc Ernst
Berliner phat hién va dat tén lai 1a Bacillus thuringiensis khi 6ng nghién ciru ra tac
nhan gy bénh trén loai sdu x4m & tinh Thuringia, Dtrc. Dén nam 1938, 1in diu tién
Bacillus thuringiensis dugc sit dung lam thudc trir sdu tai Phap va dén nhitng thap
nién 1950, Bt da duogc sir dung rong rdi tai M§. Tuy nhién nhiing san phidm déu tién
khong dugc str dung rong rdi do nhiéu han ché (d& bi rua troi, dé bi phan huy bai tia
UV, pham vi st dung hep). Nam 1956, ngudi ta da tim ra hoat tinh trir sdu cua vi
khuan c6 lién quan dén tinh thé duoc tao ra trong qua trinh sinh bao tu. Tu do, cac
nghién ctru dugc maé rong cho phép hiéu 15 hon co ché gay doc cua vi khuén, tao ra
nhiéu san phim c6 ap dung rong. Nam 1961, Bt duoc ding ky nhu mot loai thude trir
sdu an toan vdi td chirc EPA (Environmental Protection Agency). Ngay nay, hang
ngan bién loai cta chung vi khuan nay dugc sir dung dé tao ra thudc trir sdu sinh hoc
d6i v&i nhiéu con tring gay bénh khac nhau. ;

Hinh 7.1. Mét sé san phdm thuéc trir siu Bt
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4.1. Vi khuan Bacillus thuringiensis
4.1.1. Cdc dic diém ciu tric, sinh hoc c¢ia vi khuin Bacillus thuringiensis

Bt la truc khuan sinh bao tir hiéu khi khong bit budc, nhudém Gram duong, kich
thude 3-6um, c6 phu tiém mao khong day, té bao dimg riéng ré va xép thanh tumg
chudi. Qua trinh sdng c6 thé chia ra 3 giai doan: thé sinh dudng, nang bao tir, bao tur
va tinh thé. '

a) Thé sinh dirong _

Thé sinh dudng dang que, hai dau tu, kich thude 1,2 — 1,8um x 3 — Sum, bit
mau Gram duong. Long moc xung quanh, hoi dong hoéc khong dong. Ching thudng
ton tai 1 ca thé hodc 2 cé thé lién nhau. Thé sinh dudng sinh san theo kiéu phén chia
ngang. Trong thoi ky sinh san thudng c6 2, 4, 8... thé dinh dudng lién nhau thanh
chudi. Lic nay vi khuan sinh truéng nhanh, trao ddi chit nhiéu, d& nuéi cdy trén méi
truong.

b) Nang bao tw

Khi céc thé vi khudn gia, mét diu nao d6 trong co thé hinh thanh bao tir hinh bau
duc, con dau kia hinh thanh tinh thé hinh thoi. P6 1a giai doan nang bao tir. Nang bao
tir hinh trimg dai, to hon thé sinh dudng. '

¢) Bao tir va tinh thé

Khi nang bao tir phat trién dén mot giai doan nao dé, chung s& nit ra, giai phong.
bao tur va tinh thé. Kich thude bao tir 0,8-0,9um x 2um. Bao tir & dang ngu ¢6 thé dé
khéng v6i cac diéu kién moi truong bit lgi. Ché phidm vi khuin thuong dugc bao
quan & dang bao tir. Tinh thé thudng c6 kich thuée thay d6i, khoang 0,6pm x 2um;
hinh thoi, cfing ¢6 loai hinh tron, hinh bau duc tuy theo loai va loai mdi truong. Tinh

thé 1a mot loai protein 1a chét diét sau c6 hiéu qua chi yéu.

tinh thé

Hinh 7.2. Nang bao tir v& giai phong bao tir va tinh thé doc té cua Bt
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Vi khudn Bt nhu ciu dinh dudng khéng cao. Chat dinh dudng chu yéu la protein
ddng thyc vit, cé thé phat trién binh thudng trong nhiéu ngubn nito, ngudn cacbon va
mubi vo co. Thong thudng dung ngudn cacbon la tinh bét, maltose, glucose. Ngudn
nito 14 nito hitu co nhir cao thit bd, peptone, bt men, bdt banh lac, bot banh dau; bt
‘¢4, bdt ngd... Mubi vd co thusng dung 1a KoHPO,, MgSO;,, CaCOs. Vi khudn Bt ¢o
thé sinh truéng trong diéu kién nhiét d 12 - 40°C, nhiét do thich hop 11 27 - 32°C, &
35 - 40°C chung sinh trudng nhanh nhung chéng ldo hbé, nhiét d6 thap chung sinh
trudng rat cham. Vi khudn thich hgp véi diéu kién kiém, pH thich hop 1a 7,5, & pH
8,5 vin c6 thé hinh thanh bao tir, néu pH = 5 thi khong hinh thanh bao tr. Vi khuin
12 loai hi¢u khi, phai c6 di oxy méi sinh truémg t5t, nhét 12 khi hinh thanh bao tir.
Néu khéng dix oxy s& khong hinh thanh bao tir, hodc hinh thinh chim.

Phan img sinh ly, sinh hod cia vi khuén Bt: lam ngung két sira, trong duong
glucose, fructose, glycerol, tinh b{t, maltose... s& hinh thanh acid; khong hinh thanh
indol; ¢6 phan img duong véi methyl do, phan tng VP duong (ethiryl methyl
' .methanol) ; €0 tac dung hoa tan trong mdi trrdng huyét ngua agar; c6 thé moc trén
mdi trudng mudi xianat, khit mudi nitrate thanh mudi nitrit, khéng khir mudi sulphat,
sin sinh ra enzyme phospholypase, khong xudt hién hat mau do.

4.1.2. Pjc tinh va co ché gy djc ciia vi khuén Bt

a) Cac nhom chat de cha Bt

Vi khuan Bt giy bénh cho ¢6n tring qua con dudng tidu hoa. Bao tir ndy mim
dan dén sy sinh san cia vi khudn trong co thé vit chi 1am cho cén tring chét, song
yéu té chinh lam cho cén trung chét nhanh chéng lai 1a chit ddc do vi khudn sinh ra.
Céc chiing khée nhau thufc loai Bacillus thuringiensis sinh ra hai loai chét doc chinh,
d6 1a cac chit doc tinh thé (Cry) dugc ma héa bai cac gen cry khac nhau (day ciing la
mdt trong céc dAu hiéu dung dé phan loai cac nhém Bt) va cac chét doc phan giai té
bao (Cyt) c6 tac ddng riéng r& va tb hgp cung Cry 1am ting tac dung cia tinh thé doc.
Nhém chit doe Cyt bao gdm céc ngoai déc t6 (san phim tiét cua vi khuin) e, B, 7.

— Ngoai déc t8 o 14 mét loai enzyme phospholipase dugc tiét ra trude khi bao tir
va tinh thé d6c duge hinh thanh gdy phan huy mé trong co thé cén tring bi
tac ddng. _ _'

— Ngoai ddc t6 B 12 loai ngoai doc t§ cia Bt dugc nghién ciru k§ nhét. Péc tb
ndy c¢6 tinh bén nhiét, duge tao ra truée khi tinh thé doc hinh thanh. Ngoai
doc t6 B cé chu tric tuong tw nhu ATP, c6 tac dung canh tranh véi ATP, lam
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Hinh dang Khéi -lu'q'ng . .
Gen . ” protein tinh Boi twrorng didit
: tinh thé )
thé (kDa}
Cry | [nhiéu nhom phy: A(a), | Hinh thoi 130 - 138 Cac 4u tryng bd canh vay -
A(b), A(c),B,C, D, E, F, G] o {Lepidoptera)
‘| Cry U [nhom phy: A, B, CJ Hinh khébi 69 - 71 Cén tring b canh vay
_ (Lepidoptera), b$ hai canh (Diptera)
_Cry IH [nhém phy: A, B, C] Hinh phang hodc | 73 - 74 Con trung bd canh cirng
w6 dinh hinh (Coleoptera)
Cry IV [nhom phy: A, B, C] Hinh.thoi 73-134 Cén tring hai canh (Diptera)
Cry V- 1IX Pa dang 35-129 Nhiéu loai

irc ché hoat déng cua ARN-polymerase. Cling véi tinh thé doc, ngoai doc tb
nay xam nhap‘ vao huyét trong cla con tring, dén cac co quan lam tang tinh
ddc cla vi khudn khi di vao co thé con trung. Hiéu qua cia ngoai doc tb B thé
hién rd trén dbi tugng séu non cta con tring chiu tac déng, lam ngin can qua
trinh [0t x4c, hodc gdy ra dj thudng trong Iphzit trién. Tac dung cua doc td nay
con phu thude vao licu lwrong su dung va cach thirc gdy doc, gy doc qua tiém
cho hiéu qua manh hon 14 qua dudng tiéu hoa.

- Ngoai dd¢ t& v: Poc b nay cﬁng 12 mét loai phospholipase tdc dong Ién

phospholipid, 1am ph4 hiy mé té bao.

So v6i 3 nhom ngoai dgc t6 trén, tinh thé doc Cry dugc tao ra véi lucfng 16n hon
nhidu va c6 hiéu qua chinh gdy ddc cho cén tring. Tinh thé déc Cry con duge goi 1a
ndi doc 6 8. Tinh thé dge 1a mét protein két tinh ¢6 kich thude khac biét nhau tly
tirng nhém. Ngoai thanh phin protein, tinh thé con c6 nhidu nguyén t§ khac nhu Ca,
Mg, Fe, Si, Zn hay AL... Tinh thé doc dwoc bit diu tao ra khi khéi ddu qu4 trinh hinh
thanh bao tir, duge dan tich léiy tir chinh protein trong té bao ¢6 lién hé mat thidt vei
mang bao tr. Khi dugc két tinh thanh tinh thé 6 nhidu hinh dang khac nhau, chu yéu
1 hinh thoi. Tinh thé khong hoa tan trong nuéc, hogc cac chét hiru co (chloroform,
acetol, ether), nhung ¢ thé hoa tan trong dung dich kidm. Tinh thé c6 thé én dinh
trong cdc dung dich ¢4 pham vi pH rong (4 ~ 12), c¢6 thé bi bién tinh trong acid
trichloaxetic, chlorua thuy ngin. Tuy nhay cam véi nhiét d8 cao song ¢O tinh chiu
nhiét nhét dmh (& 65°C 6 thé gitt duge 1 git, 80°C ¢6 thé g1t dugce 20 phat).

Dé c6 hon 50 gen m3 hoa cho protein tinh thé déc da duge glél mé cho phép
phan loai cac chat dgc ndy vao thanh 15 nhém dya trén sy giéng nhau trong trinh ty gen.

Béng 7.1. Cac nhém tinh thé diét cén tring
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4.1.3. Co ché giy dic cia tinh thé djc

- T thé doc cung v6i bao tir xam nhap vao co thé sau béhg con dudng tiéu hoa
khi sdu in phai 14 ¢6 vi khuan. Trong diéu kién binh thuong, tinh thé doc khong hoa
tan. Khi di vao rudt gitra cua sau, noi ¢6 pH kié_m cao (> 9,5) lam cho tinh thé doc
tan ra. Tuy nhién, dang hoa tan nay chua phai la dang hoat dong. Dang tién doc tb
(c6 kich thude 135 —.140kDa) nay dugc protease trong rudt gitta ctia sau hoat hoa
thanh dang hoat tinh (60 — 66kDa) doc t6 8. Doc té nay lien két véi té bao biéu md
thanh rudt, ddm qua mang tao thanh 15 xuyén mang, 1am mat cin bing ion ndi bao

ctia té bao biéu mo va lam cho ching bi phan giai, siu ngimg in va bi chét doi. pH
| trong rudt bi giam xudng bing véi pH ndi méi trong huyét twong. PO pH thip nay

cho phép cac bao tir ndy mam, xam chiém vat chu va cudi cluing la giy chét.

Tinh thé Qua trinh hoa tan tinh Déc tb lien két voi receptor
o thé va hoat hoa chéat déc trén biéu bi rudt

b
Noi doctds . ] e =

Tién doc td
@ . Receptor A -
Déc té hoat dong Bao i N
Xuyén thang
=]

mang rudt

@ — &

Bao tir ndy mam \ f
: Vgﬂs'auv?;(nl:‘ugin i \;
Hinh 7.3. Co ché hoat dong cua tinh thé doc té diét con tring
Nhiing nghién ctru gan day vé cdu tric ndi doc té 8 cho théy, protein nay co6 3
vung chirc nang: '

— Vung I 12 mot b6 gdm 7 chudi xoén o. Mot vai chudi hodc tit ca cac chudi ¢6
thé cai vao mang té bao rudt, tao ra céc 13, tir d6 cac ion c6 thé qua lai ty do.

— Vung II chtra 3 dai B khong ‘song song tuong tu nhu vung gan khang nguyén
cua globulin mién dich. Ving nay cé vai trd gin véi thu thé trén bé mit té bao
biéu md ruot.

— Vung III ¢6 nhiém vu bao vé doc té da duoc hoat hoa khong bi phan huy bdi
protease & rudt.
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Hinh 7.4. Noi déc té & cua B. thuringiensis

Véi cdu tric phirc tap nhu vay, ndi doc td & lién két dic hiéu vai cac thu thé trén
mang té bao biéu md rudt cua sau, gdy ra tic dong diy chuyén dugc néu & trén.
Chinh diéu nay 1am nén tinh dac hi¢u rat cao trong hiéu qua tac dong cua Bt 1én sdu
hai. Do d6, phd tac dung cua Bt tuong dbi hep, tuy vao ting loai tinh thé doc ma céc

ching Bt ¢6 tac dung véi cac sau ciia nhom cdn trung chu yéu thuge bo Lepidoptera.
4.1.4. Phwong phdp sin xuit ché phim thuéc tric sdu Bt

Bt duoc san xuét chu yéL_l theo 2 cach: Lén men thuong (1én men bé mat) va 1én
men chim c¢6 suc khi. Cong nghé 1én men xdp dat hiéu qua khong cao nén hién nay o
nude ta va trén thé gidi déu khong dung phuong phép nay ma chi yéu diang phuong
phéap 1én men chim

a) Chon chung lén men: Tuy theo viéc phong trir siu hai nio ma nha san xuit st
dung céc chiing khac nhau dé 1én men.

b) Chon méi truong lén men: Trén co s& ¢b cac mdi trudng voi cac thanh phin
dinh dudng sin cé, tuy thudc vao ching Bt cin 1én men ma chon cac moi trudng
phu hop.

Vi phuong phap 1én men chim, tién hanh trong céc ndi 1én men 500 lit, 1000 lit,
2000 lit. Ngoai méi truong dinh dudng ra, ngudi ta phai chu y t6i cac thong sé khac
nhu ché d¢ théi khi, ché do nhiét, ché do nhan chuyén gibng... d& 1am sao han ché
dugce cac thuc khuin thé 1am pha huy cic bao tir va tinh thé doc té Bt.

— Ché d théi khi: Pay 1a chi tiéu quan trong cho qua trinh hinh thanh bao tir va

tinh thé doc. Ngudng thdi khi tét nhat trong qué trinh 1én men 14 0,5 — 0,6m’
moi truong/m’ khong khi. Néu ché do khi & muc thip thi bio tir pht tridn
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yé_u', mét do thua, néu ché dé khi & mic cao bao tir phat trién nthanh, thoi gian
1én men ngén, tinh thé doc td nho, higu qua diét sdu khéng cao.

— Nhiét dé ¢6 anh huéng dén qua trinh hinh thanh bao tir. Néu nhiét d6 qua cao
hoic qua thip s& kéo dai hoic rit ngin qua trinh 1én men, do d6 trong qué
trinh 1én men phai didu chinh nhigt d6 (nhiét &8 thich hgp nhét la 30°C, nhu
d3 noi & trén). ‘ '

— Cdc ché a6 ludn chuyén giéng: Day la chi tiéu 1am anh huéng su hinh thanh
bao tir va tinh thé doc. Néu sir dung gidng lién tuc, s& xay ra hién tuong nhiém
thuc khuén thé. Cho nén, binh thudng chi 1én men khoang 10-15 lan gibng cii
thi cin phai thay giéng mai. Nhur vay s& khiic phuc duge hién tugng phén dbt,
hién tugng tao ra it bao tir, hosc it tinh thé doc 6. |

Tinh n dinh cia qué trinh 1&n men dugc thé hién & két qua 1én men thong qua

mot s6 chi titu co ban sau: Sé lugng bao tur nhiéu, ddc td endotoxin cao, kich thude
tinh thé doc té 16n, khdi lwong sinh khéi thu hdi trong qua trinh 18n men cao.

Quy trinh tdng quat san xuit ché pham Bt

Ching Bt thuén khiét

¥
Nhan gidng cép 1

L
Nhan giéng céap 2

¥

(Thoi gian 18n men:48-72h, pH 7, nhiét 46 30°C)
i
Lén men
Loc va ly fam

¥

Thu sinh khoi

¥
‘Hoan thién s&n pham

O bude hoan thién san phdm, san phdm s& duoge déng goi, ché thanh cac dang

ché phiam khéc nhau. Hiéu qua phong trir béng ché pham Bt khéng hoan toan quyét
dinh boi thanh phin hoat tinh ctia ché phdm ma dang ché phdm ciing 12 mdt nhén 16
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quan trong. Dang ché pham Bt bao gdm dang nudc, dang bot, dang bdt thim nudc,
dang nang keo. Mdi dang ché phim c6 hiéu qua diét sdu khac nhau tuy tung thot
diém va ddi tuong diét.

4.1.5. Cdc huwdng phdt trién cia thudc trir séu Bt

MJt trong cac bién phap hién nay duoc sir dyng dé phat trién thudc trir sau, dé 12
cai bién céc ching Bt théng qua k¥ thuét gen. Tir nhirg ndm cla thip nién 1980, cic
nha khoa hoc dd kham pha ra r%m'g, tinh thé déc duge ma hoa boi cic gen nim trén
plasmid cua Bacillus thuringiensis. M&i vi khuin ¢6 thé c¢6 5 hay 6 plasmid khac

nhau mang gen mé héa cho nhiéu loai chit doc. Gifta cdc ching Bt ¢6 sy trao ddi

-plasmid théng qua qua trinh tuong tL_f nhu tiép hop tao ra nhiéu ching vai td hop cac

chét doc khac nhau. Bén canh d6, Bt con ¢6 cac transposon (cac yéuto di truyén vén

- dong) ¢6 kha ning mang cac gen ddc td di khip hé gen va sang cac plasmid khac
nhau. Nhimg dc tinh nay lam ting sy da dang vé déc t6 ty nhién ciia cdc ching Bt,

cung cip co s& phong phu cho céc nha nghién clru trong viéc tao ra nhitng ching
dugc cai bién vé mat di truyén c6 nhitng td hop déc t5 moi. Mot trong nhitng san
phém d4u tién thudc nhém nay la san phfim thuong mai Raven cé tic dong l1én bo
canh ciling tan cong khoai tdy, sdu buém tén cdng cac nhém cay thudc ho Ca. Chang
Bt nay c¢6 mang hai protein hoat dong Cry III khac nhau v hai protein Cry I {cé ai
lwc bam khac nhau 1én mang t& bao thanh rudt gifta cua con trung). Phuong phip nay
mdt mit mang lai tidm ning cho cac nha khoa hoc phat trién céc chung méi ¢é doc
luc cao, dong théi tré thanh cdng cu chéng lai kha nang khang thubc & con tring.
Mot huéng phat trién day trién vong khac dé ting cudmng kha ning chéng sau hai
clia cdy trong dua trén co s& thude trir sau Bt, d6 14 chuyén gen tryc tidp ma héa cho
doc t6 vao thyc vat. Nhimg thanh twu gin day cia k¥ thudt di truyén cho phép viéc
chuyén cac gen tot vao trbng thuc vat mot cach dé déng. Nhu trén da trinh bay, cdc
tinh thé doc dugc ma héa bdi cac gen dic hiéu nadm trén plasmid cua vi khuan. S
dung céc cong cu chuyén gen, gen Cry duge chuyén vao cic @i tuong dich & cdc md
thich hgp cho phép lya chon muc tiéu biéu hién dée tinh & trén chinh cly tréng. Khi
con tring &n phai thuc vat duge chuyén gen ¢6 bidu hién ndi doc té & cac mo, ching
s& bi nhiém ddc va chét. Bang cach nay, nhitng loai ¢dn tring 4n ré hoic @n siu vao
trong mo cua cdy khdng chiu tdc dung cia nhimng loai thudc phun trén bé mait 14 déu
c6 thé bi tidu didt. Tir ndm 1996, rét nhidu loai cdy trdng duge chuyén gen tir Bt ¢6
khd ning sinh ra ndi doc 16 5. Mot sb loai cdy da dugc chuyén gen Bt va tréng phd
bién nhu ngd, bong, khoai tay... Thut ngi "cdy tréng Bt" tré nén rét phd bién & My.
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4.2. Ché pham Bti diét mudi

Mudi Ia v4t trung gian truyén nhiéu bénh nguy hiém nhu sbt rét, sét xudt huyét
Dangi, viém ndo Nhit Ban.... Viéc. ding hoa chit diét mudi tﬁy mang lai hi¢u qua
cao nhung ciing diét ludn ca cac loai ¢on tring khac, gdy mat cin bang sinh thai va
lam blng nd con tring do khang thudc. Nam 1978, 1in déu tién ngudi ta phan lp tir
du tring mudi chét & Israel mot chung Bt md&i ¢6 d6c luc cao ddi v6i mot sb con
trung, dic biét 1 4u trang mudi va dat tén 1a Bacillus thuringiensis var. israelensis,

goi tit 12 Bti. Ngay 14p tirc, chung nay duge nghién ctru _dé tao ché pham diét mudi.
4.2.1. Diic diém cvia Bti

Bti 14 vi khuin Gram duong, hiéu khi hoic ky khi khong bit budc. Té bao co
kich thude tir 3 — Spum, phti 16ng thua, cé kha nang di ddng. Ciing giéng nhu cac Bt
khac, bao tir ¢ dang hinh thoi 1 — 2um. Trong qua trinh hinh thanh bao tir thi tao
ludn protein tinh thé nim ké bao tir. Tuy nhién, da sé cdc chung Bt ¢6 tinh thé hinh
que, hinh thap dai, hoic hinh céu, con tit ca cac chung Bti déu chi cé tinh thé hinh
cau. Theo hé théng phan loai dua trén 50 typ huyét thanh cta Bt thi Bti thudc typ
huyét thanh H14. Nam 1989, Hafte va Whiteley dé nghi phan loai Bti dya theo 1op
gen Cry, thanh phén protein tinh thé, typ huyét thanh va hoat tinh diét ¢cén trung. Cac
tinh thé ddc cua Bti duge xac dinh 1a Cry4A, Cry4B, Cryl1Aa va Cytl Aa. T4t ca cac
protein nay déu dbc véi mudi, tuy nhién néu két hop gilta Cytl1Aa véi céc protein
Cry4 va Cryl1 thi hoat hre s& manh hon. '

Bang 7.2. Bic diém phan loai Baciflus thuringiensis var. israefensis theo
Hofte va Whiteley

Lép gen Cry . Kh:_:::‘"g b;_mg tinh thé Tyt::::ét péi trong digt -
CrydA 135 Hinh cau H14 Mubi, rudi den
CryaB 128 Hinhcdu | H14 | Mubi, rudiden
CryaC 78 Hinh ciu H14 [ Mudi, rudi den
Cry4D 67 Hinh cdu H14‘ Mui, rudi den
Cwt 28 - Hinh ciu H14 Mudi, rudi den

~ Vién Pasteur cung cap 2 ching Bti chudn ky hiéu IPS78 va IPS80 dé nghién ciru
so sanh voi cac ching méi phin lap va dung trong san xuit ché phim diét mudi.
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4.2.2. Ché phim Bti diét mubi

D¢ san xuit ngudi ta tién hanh 1én men Bti trén mai trudng cé thanh phan (g/1)
nhtr sa'u:'bé_‘)t mi 15, glucose 10, cao ndm men 5, KH2PO4 0,1, MgSO, 0.1, NaCl 3,
FeSO4 3 & nhidt d6 30°C trong 38 gid, thong khi 0,5 v/v/min. Ly tdm, trén véi 2 lin
the tich axeton d& két tua tinh thé va bao tr. Cho axeton bay hoi, lam kh6 bing dong
khéng khi sach, nghién thanh bét. Tron 20kg bdt bao tir-tinh thé véi 10kg bentonit va
10kg clarcel CBR. Bt dugc déng géi trong thiing kin, d6 4m 6%.

Ché phim c6 hoat lyc diét 4u trang, nhidu loai mudi, thuong 1a sau 24 gio. Uu
diém cua ché phim 1a: khong doc dbi voi nguoi, vat nudi; khong doc véi con tring
co lgi, déng vit thuy sinh; khf)ng chira ngoai ddc t6; khong tdn huu tinh déc sau khi
sir dung; khong xuét hién mudi khang Bti; khéng giy 6 nhiém méi trudong. Ché pham
duge ché tao theo nhiéu dang khéc nhau, ding dé phun vao khéng khi, phun vao dit,
trdn vao cat. Dang banh ndi dung cho rugng nudce, con dang banh vong c6 bude chi
dé gai vao cly bén b dong chay.

4.1.3. Ché phim Bacillus sphaericus digt mubi

Ngoai Bti, vi khuan Bacillus sphaericus (Bs) 14 loai ¢6 hi¢u luc diét 4u tring
mudi cao da dugc nghién cfu va san xuét thanh ché phém thwong mai. Té bao hinh
que c6 kich thuéce trung binh 0,5 - 1pm, Gram duong, hiéu khi, chuyén dong dugre,
bao tir hinh cdu ném & ddu té bao va phinh to hon kich thude chidu ngang cua té bao,
khong sir dung hydrat cacbon. Cé khi ning sinh ddc t5 khong dic trung va khong
lién quan dén sy hinh thanh bao ti.

Vi khuin Bs duoc phén loai dya theo typ huyét thanh va thé thue khuén. Trong
sb cac typ huyét thanh khang tiém mao H thi 3 typ Hla, H2 va HS ¢6 kha néng sinh
doc t6. 7 loai thé thuc khuén cia E.coli (T1 — T7) duge sir dung két hop véi typ
huyét thanh d& phan biét céc ching. Mt sé chung dang chu y:

— Chung Bs 1593 do Singer phin lap & Indonesia nam 1977, Pdc t6 bén, ting

ddt ngdt ¢ giai doan hinh thanh bao tir. Bao tir hinh elip hodc hinh trimg.

~ Chung Bs 2362 do Weiser phan 13p nim 1984 & Nigeria tir rudi truéng thanh

Simulium nhung c6 kha nang diét &u trung mudi rit manh.
~ Ching Bs 1AB59 do Barjac phén lap nim 1988 & Ghana. Bao tir hinh tron.
Thude typ huyét thanh H6.

— Chung Bs 2297 do Wickremesinghe phan ldp nim 1980 & Srilanka. Bao tir rit
to gidng nhu & vi khudn Bt thudc typ huyét thanh H25.
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Ché phim Bs c¢6 hoat tinh manh diét 4u tring cia cac loai mudi thude gidng
Anopheles, Aedes va Culex nén dugce sit dung trong phong chdng sbt rét, sbt xuft
“huyét Denghe va sbt viém n3o Nhat Ban. Phuong phép tao ché phim cling gidng nhu
véi Bti. Co thé st dung céc nguyén lidu dia phuong dé 16n men nhur mim malt, mau
bd thu tir 1o mé, dich chiét dau, protein déng vat, phan déng vit, chét thai nong
nghiép. Pdc tinh ciia Bs phu thudce nhidu viao ngudn nito st dung. Amoni 13 ngudn
nito v6 co thich hop cho giai doan phat trién logarit. Ché pham c6 thé dugc san xudt
dudi dang bot, dang sét, dang dich hodc dang banh. Cac dang bdt, sét va banh c6 thé
kéo. dai thei gian an caa Au tring mudi. Hoat luc cua ché pham c6 thé bi giam trong
mdi trudng gidu chit dinh dudng, hodc birc xa cia anh sing mit tryi. Kha ning tai
sinh nhan 18n ciia bao tir s& lam tiang hidu qua cta ché phdm. Cac 4u trang an phai
bao tir s& bi nhi®m ddc va chét. Bao tir trong x4c du trung s& nay mim, nhén 1&n theo
ham s6 mil s& lai nhifm vao 4u tring méi, khoé. Hiéu qua nay s& dugc duy tri trong
nhiéu thang.

5. THUOC TRU SAU CO NGUON GOC VIRUS

Virus 13 nhdm sinh vit ¢6 dic diém ky sinh bat bude véi mot hay maot sd loai vat
chit nhét dinh, gay hai, tham chi lam chét vét chu ky sinh. Chinh dic tinh ty nhién
nay di khién cho virus tré thanh mét céng cu dic Iue sir dung trong cong nghé san
xuit thubc trir sau bao vé thuc vt chéng lai sdu hai. Virus-¢dn tring thude 7 ho bao gfﬁm: -
Baculoviridae, Iriviridae, Poxviridae, Reoviridae, Parvoviridae, Picornaviridae v
Rhabdoviridae. Chiing c6 thé ky sinh va giy bénh cho ¢on tring, hodic chi diing con
tring lam vit chi dau tién. Mat khac do cé dich tin cdng 13 cdc md khéc nhau trong
co thé ¢on tring ma tuy timg nhém virus ¢6 kha nang diét sdu hai khac nhau. Vi thé,
str dung trong céng nghé san xudt thudc trir sdu vi sinh, ¢6 hai nhom duge quan tam
nhit d6 la nhém Baculovirus thude ho Baculoviridae va nhém Cytoplésmis
polyhedrosis virus (CPV) thudc ho Reoviridae. Nhém Baculovirus 13 déi tugng duac
st dung phd bién nhét hidn nay do nhitng dic tinh phu hop tré thanh nhitng uvu diém
ndi trdi khi duoc sur dung lam thubc trir sau nhu sau:

— Baculovirus chi tin cdng dong vat khong xuong séng va co tinh dac hiéu dang

ké nén khdng gay hai cho nhimg con trung c6 ich khac.

- Chung <6 cAu triic véi thé boc bao v§, tranh cac yéu t5 bét loi cia méi truong

nén c6 thé duy tri kha nang séng trong tu nhién ngoai co thé V.E_Ait chu.

— Rét thuan loi khi san xuft ché phdm thuong mai vi thudng c6 thé dat nbng 4o
N cao trong md cua du tring (1010 virus/du trung). Ché pham c6 thé gii hoat tinh

trong thoi gian rat daj (10 — 15) nam, ngoai co thé con trung.
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Vi vay, dudi day chung t6i s& tap trung chu yeu vao nhom Baculovirus voi dai
dién tiéu biéu nhit ctia nhém nay.

NHOM VIRUS CON TRUNG Baculovirus
5.1. Dac diém cau trac va hé gen

Baculovirus chira ADN kép, khép kin. Kich thuéc hé gen tir 80-180kbp. Nguoi ta da
tim thdy 120 — 160 khuﬁg doc trén trinh tu giai ma bd gen cua virus. Trén hé gen,
ngoai cac trinh ty ma héa con ¢ nhiéu trinh tu ngén lap lai (dugc goi 1a céac vung
tuong dong) trai khip hé gen. Nhirng vung nay giup ting cudng kha nang phién ma
sém cua gen, dong thoi hoat dong nhu nhitng vang khai dau phién ma. Nhiéu gen
trong hé gen cua Baculovirus cé gen gbi nhau, cho phép ma hoa duge nhidu gen
trong khi ching c6 hé gen vai kich thude nho.

Baculovirus ¢6 hinh que di_én hinh, ¢6 dudng kinh 30 — 60nm, dai 250 — 300nm.
Céc virus tap hop lai trong mot thé cé dang da dién, ¢6 kich thuéc khac nhau tuy cac
nhom nho. Dang thé boc nay duqé quan sét rat rd dudi kinh hién vi quang hoc.

Polyhedra ctia NPV Cat ngang cAu tric cia MBPV

Hinh 7.5. Hinh dang cac thé boc cua virus diét cén trung

Céc thé boc nay duoc tao ra trong giai doan mudn trong chu ky Iy nhiém cua
virus va dugc goi boc trong 16p giau protein, gitup cho virus ldy nhiém sang cac vit
chu méi va cho phép ching chong chiu lai diéu kién ngoai ty nhién, do d6 c6 thé tdn
tai trong thoi gian dai ngoai co thé vat chu. Ngoai dang ton tai nay, Baculovirus con
c6 mot dang hinh théi nita, duoc thiy khi virus da lay nhi€ém vao co thé con trang,
hodc dugc nudi dudng trong moi trudng thich hop. Dang nay dugc goi la virus nay
chdi, chi mang duy nhit mot nucleocapmd va dugc bao boc mot 16p vo 1a mang té
bao chat cua vat chu. Chinh nhitng protein c6 mit trén 16p vo nay nhu protein GP64
déng vai tro cuc ky quan trong trong viéc giup virus 1dy nhiém khip co thé vat chu.
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Hinh 7.6. CAu tao cac dang tén tai cua virus

— Dua vao dic diém hinh thai va thé boc, Baculoviridae duoc chia.lém 3 nhom:
+ Nhém A - virus nhan da dién (nuclear polydehedrosis virus) NPV.
+ Nhém B - virus dang hat (granulosis virus) GV.
+ Nhom C - khong tao thé boc lay nhiém.

— Tuy nhién gin day, Baculoviridae dugc chia thanﬁ hai chi:
+ Nucleopolyhedrovirus (NPV) duge déc trung boi su tao thanh thé boc hinh
da dién. Trong mdi thé boc chira nhiéu virion, virus nban Ién va tao vo boc
trong nhén cua té bao ky chi.
+ Granulovirus (GV) duoc dic trung boi su tao thénh thé boc hinh elip, hodc
hinh gdy hai ddu tron. Trong mdi thé boc chi ¢6 mot virion. Virus tién hanh
nhéan Ién va tao vo boc trong nhan té bao ky chu.

Tuy nhién c6 trudng hop ngoai 18, virus nhéan 1én trong té bao chat.

5.2. Chu trinh séng va co ché lay nhiém gay déc ctia NPV

Do d3 c6 rit nhiéu nghién ciru duge tién hanh trén Baculovirus, dic biét véi dbi
tugng 1a NPV nén nhirng hiéu biét cua cac nha khoa hoc vé déi tugng nay dén nay la
trong ddi rd rang. Trong vin dé danh gia kha ndang gdy doc va su dung NPV lam
thude trir sdu, nhitng hiéu biét vé chu trinh séng lién quan truc tiép dén co ché gay
ddc cua virus 1a rét quan trong. Baculovirus giéng nhu nhiéu loai virus khac ¢ chu
trinh phédn chia hai pha. Nhu da noi ¢ trén, virus c6 hai dang tdn tai, mot dang virus
thé boc giup ching lay nhiém trong moi trudng tu nhién, tir vat chu nay sang vat chu
khac trong khi dang con lai - virus nay chdi lién quan truc tiép dén su lan truyén cua
virus gifta cac té bao khac nhau trong chinh co thé vat chu.

Vét chu ctia Baculovirus ¢6 dén 600 loai khic nhau thuéc BO Diptera, Bo
Hymenoptera, B Lepidoptera va 4u tring cua Bo Decapoda. Khi vét chu an thirc an
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¢ chura virus thé boc, virus sé& théo duong tiéu hoa di vao rudt gitra. Trong moi
truong kiém cua rudt giira, thé boc s& duoc phé tan ra, giai phong cac virion. Céc
virion ndy s& vuot qua mang té bao thanh rudt di vao trong té bao. O diy chung sir
dung bd may cua té bao vat chu thuc hién cic qua trinh tu sao chép, phién ma roi
dich ma tao ra cac virion méi. Cac virion nay sé nay chdi, thoat ra khoi té bao thanh
rudt trg thanh dang virus nay chdi. Do thu nhan duge 16p vo boc tir mang té bao rudt,

céc virus nay c6 kha nang xam nhép tiép vao cac té bao thuoc cac md khac cia co thé
con trung.

Thanh rudt

Ruét gitra

pH kiém

I ____\,a-"—-m.,,{].,_.,“__ -——-—.__< i
Con trung an | ; b
polyhedra N\ L

Cac polyhedra v&, giai phong virion,
pha huy thanh ruét

Céc polyhedra .
chira nhiéu virion
- . @ Wy =

Thénh ruét — e --@-_

Cacté |[i°
bao rut | - 5
gitra

Hinh 7.7. Sy lay nhiém NPV vao cén tring

Phan chia

Polyhedra v ra va dung ~ Lay nhiém \,

hop véi cac té bao / Virus duoc .

goi boc

Hinh 7.8. Chu trinh lay nhiém ctia NPV

Chung tin cong vao tit ca céc loai té bao khac nhau trong toan bd co thé vat chu.
O mdi té bao, mot chu trinh nhu vay lai duoc tié’p tuc, ¢6 su sao chép, phién ma, dich
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m3 hinh thanh céc céu phé‘ni cia virus. Tuy nhién, thay vi iao ra céc virion nay chdi,
cdc virus mdi tao ra s& tap hop lai véi nhau. V6 boc duge cdu tao tir protein
polyhedrin diic biét. bao boc cac virion lai véi nhau, tao ra cdu truc thé boc. Luc nay
s& xay ra hién tugng giy tan té bao. VAt chu bj tidu diét giai phong ra hang loat thé
boc nhu vay. Cdn trung bi chét do NPV thudng cd biéu hién treo nguoc, v& tung,
chdy dich trong c¢6 chita virus. Cac virus méi dwgc giai phong lai tiép tuc tn cong
vat chu moi. Pay chinh 1a mét diém ndi bat nira khi sir dung Baculovirus lam thudc
trir sdu do tinh lay truyén cao, ddm bao tinh hiéu qua lau dai va anh hudng duge
khuéch dai 1én cua thudc khi vat chu bi 14y nhiém va tiéu diét.

5.3. Nguyén tic san xuat thudc trir sau virus

Diém dic trung cva virus 12 chi nhifm vao té bao séng nén viéc san xuét ché
phim trén quy md c¢éng nghiép 12 khong d& dang. Viéc san xuit ché phim thudc trir
sdu virus vi viy ma ¢6 lién quan maf thiét dén viéc nudi sdu lam vat chu dé nhén ban
virus. DPay chinh 12 nguyén tic co ban cho viée san xudt thudc trir sdu virus.

Sau ky sinh dugce nubi trong cac bué»_ng nudi bing thic an nhan tao, bao dam cho
chiing sinh triedng va phat trién binh thuong. Pén giai doan nhit dinh (thuéng 12 giai
doan 4u trung) thi dich huyén phtl virus duge cdy vao thire an nhim ldy nhidm cho
sdu. Sau tir 7 — 9 ngay, 4u tring chét s& duge thu, siy nhe & 33 — 35°C cho dén khi
khd. Xdc sdu cé mang nhiéua virus duge nghién thanh bot, thém dich sinh 1y, trén déu
rdi loc. Vi du nhu véi ché phdm EKS cua Nga, san pham loc duge ly tam lay cin
chita virus, thém nudc cit tao thanh dich huyén phu. Glycogen v6 trung dugc thém
vao dé bao quan. Néng d6,virus dat 10° virus/ml. Dang bét ctia ché pham duoc san
xuit bing cach thém lactose, tron déu rdi bd sung axeton vdi ty 18 4 : 1. Dé ling hdn
hop 1o 14y phin két taa, sdy nhe cho bay hét axeton, rdi trén voi caolin hay bentonit
dé co ty 18 109virus!g.

O Viét Nam, NPV da dugc san xuét tir nhimg nam 90 thé ky XX & diét hai sau
hai bong. Virus duge nhiém vao sdu tudi 3 — 4. Sau khi thu siu chét, loc qua vai
mong dé loai xéc sau, ly tAm léy virus, thém phu gia, kiém tra hoat luc rdi dong chai.
O nhiéu noi sir dung ché phim virus, néng dan c6 thé biing kinh nghiém nhat lai sdu
chét do virus, nghién, tao huyén pha rdi phun tiép, mgt mat tin dung lai ché phdm,
mit khac ché pham lai c¢é d6 dac hiéu cao. NPV thuéng duge dung dé diét sau keo,
siu khoang, sfu rom... Sdu 4n phai virus bd chim, ngiing #n, chuyén sang mau den,
treo ngugc trén cdy. Trong khi d6, GV duge ding dé diét buém dém, budm ngay va
nhiéu sau khic. Siu in phai virus bé chdm, boé dn. Sau | - 2 tudn thin bi thit lai, ¢
mau vang hoic den, mém nhiin. |
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Dé phat huy tinh déc cao cda virus va nhitng loai thude trir sau vi sinh khac,
ddng thoi lam ting phd diét siu, mot s6 nha san xudt con phdi hop cac loai nhu st
dung Bt voi GV.

Bén canh d6, do ché pham thudc trir sdu virus c6 mot lgi thé vé tinh dac hiéu cao
song ddi khi, chinh dic diém nay lai han ché phd diét cén triting rat hep. Viéc sur dung
nhiéu loai thudc trir sdu virus khac nhau 1a khéng ¢6 hiéu qua vé mit kinh té. Chinh
vi thé, cdc nha khoa hoc dang tap trung phat trién, sie dung k¥ thuit cai bién gen dé
tao ra cac loai virus méi véi phd vét chu réng hon. DPdy chinh la mt hudng phat
trién diy trién vong trong viéc san xuit ché phdm thudc trir sdu vi sinh.

6. THUOC TRIF SAU CO NGUON GOC T’ NAM SOl

Trong ty nhién, mac di séu hai sinh san nhanh chéng nhung ty 18 chét cia ching
ciing rdt cao, 1én dén 95 — 99% do ching luén gip phai nhirng thién dich. Mét trong
nhitng loai thién dich phd bién; d6 chinh 14 nidm soi. Co hang trdm chi va vai tram
loai thudc cic 16p nadm khac nhau ¢6 kha ning diét con tring. Tuy nhién chi ¢o
khodng 20 loai 13 dugc nghién ciru ding trong néng nghiép va gin diy dung trong y
té d¢é diét mudi. So véi virus va vi khudn, ndm cé mét sb dac didm dac trung:

— Xam nhédp vao con tring khong qua dudng miéng ma qua tang cutm tai khép

ndi gifra cac dbt.

— Con trung thudng bi nhiém & giai doan 4u trung v khong thiy ¢6 tac déng qua
lai vdi cac vi sinh vt khic. '
- — Nim sinh truéng nhanh. Dang bao tir ¢6 thé tén tai l4u dai trong ty nhién ma
hoat tinh diét ¢6n tring hiu nhu khdéng thay dbi.

— C6 tinh ddc hiéu cao voi mét s6 loai ¢on tring nhit dinh.

Khi bao tir roi trén bé mit cbn trung, gip d6 4m cao s& nay mam. Soi nim dam
xuyén vio co thé ¢dn trung. Nim ciing tiét ra céac enzyme nhu protease, chitinase va
lipase dé ginp cho qua trinh phin huy da cén trung, ddng théi tiét doc t§ nhu
beaverin, destruxin dé ha guc nhanh con trung. Vdi cac chung khong sinh chit doc,
¢On tring cling bi diét do hé soi ndm phat trién rit manh va day dic bén trong co thé,
pha huy cdc néi quan. S¢i ndm tiép tuc phat trién cho dén khi toan b6 ndi quan bi pha
huy, sau d6 chui ra, moc kin bé mit co thé cén tring, rdi hinh thanh bao tir. Hang
loat nim diét ¢on trung d4 duoc nghién ciu nhu Aschersonia aleryodis, Beauveria
aranearum, Beauveria bassiana, Beauveria brongniartii, Metarhizium anisopliae
var. anisopliae, Metarhizium ﬂavowr:de, Nomuraea atypicola, Nonomura rileyi,
Nonomura viridulus,  Paecilomyces ' javanicus, Verticillium lecanii, Hirsutella
citriformis, Hirsutella thompsonii, Enthomorphthora sp...
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6.1. Beauveria bassiana (Bals) Vuill

Beauveria bassiana thubc h.Q Moniliaceae, bd Moniliales. Nim ¢6 s¢i phan débt
duong kinh 3 — 5um, bao tir trin, khéng mau, thuong hinh cau, dudng kinh 1,5 -
5,5 x 1,3um. Trén co thé con trung, ndm c6 dang phan tring, khi khd nga mau vang
sita. Nim ¢ kha ning sinh ddc td beauvericin, c6 ban chit depsipeptid vong, rat doc
dbi v6i con tring. Beauveria bassiana c¢6 kha nang diét trén 60 loai sdu, vi du ray
thén, ray 14, su duc thin, sdu cudn 14, bo xit hai laa, bo xit den, su rém thong...

Beauverin 12 ché phdm diét sdu san xuét tir Beauveria, c6 mau tring hay nga, 1g
£ 4 ,  nd . s 2 a “n . g n . z i
ché pham chira 1,5 - 6 x 10” bao tir. D€ néng cao hiéu qua diét sdu cta ché pham,

dbi khi nguoi ta ¢d thé bd sung thém 10% thude hod hoc. Diéu nay cho phép giam

90% ho4 chét bao vé thuc vit cho ddng rudng. Ché pham rit an toan, khéng cé hai
cho ddng vt mau nong, khdng lam béng ciy.

San xuét ché phim Beauverin _

Beauverin ¢6 thé dugc san xuét biang phuong phap nudi cdy chim, nudi ciy bé
.mét trén mdi truong dich thé, hoic méi truorng ddc, c6 hodc khong c6 khu trung, théi
khi, khudy tron hodc khong.

a) San_xuat Beauverin bang phuong phdp nudi cdy chim

Tét ca c4c qué trinh san xudt phai dam bao v6 tring, bao g("‘)njf'l' cac buoc:

— Gibng thach nghiéng nudi trén moi truromg théch mach nha - men bia, hodc
modi trudmg Sabouraud, lic 220 vong/phut. Sau 3 — 4 ngay lay ra, lam kho lanh

A N A o 3 - A « A" ~ ‘2 -
de dung dan trong 1 ndm ma sirc song va ddc luc khéng gidm sit.

- — Nhén gidng: gibng tir thach nghiéng duge cdy vao binh nén, nudi lac 25 — 28h |

425 - 28°C.

- — Lén men: Ciy 2 — 10% giéng vao ndi 1én men. Mbi fruc‘mg 1én men gibng nhu
moi truomg nhén gidng, bao gdm 2% nim men chin nudi, 1% tinh bdt, 0,2%
NaCl, 0,01% MnCl,, 0,05% KCI. Ham heong KCl c6 thé tang 1én tir 0,75 dén
4% nhim lam cho dinh bao tir bin voi méi truomg bét lgi. pH 5 — 5,6. Nudi o
25 — 28°C trong 3 — 4 ngay, vira khudy vira thoi khi. Tuy thude vio timg
chiing ma diéu chinh lugng khi duge théi 14 2 — 2,5 lit khong khi/l lit méi
treong/1 phat. |

~ Trong san xuit, néu thiéu vitamin s& lam giam téc do sinh trudng va kha ning
hinh thanh dinh bao tir, thudng 12 10 — 15mg%. Néu thira thi s& hinh thanh cha
yéu ni bao tr gonidi thay vi dinh bao tir (conidi).
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"~ Cubi giai doan 1én men, mdt lugng Ién enzyme duoc tao thanh dé thuy phén
soi nam va thic ddy viée tao thanh conidi. Luong bao tir duge tao thanh tuy
thude vao tung ching va diéu kién nudi cdy, thuomg dat 0,3 — 1,3 x 10° /ml,
trong d6 90 —- 92% la conidi, khong qua 3 - 5% 1a gonidi va hoan toan khong
con soi.

— Cho dich nudi vao may quay ly tdm dé tich nudc, thu bao tir dang sét c¢6 do
am 70 — 80% va lugng bao tir 6 — 8 x lngg, sau dé dugc dua di phun sy dé
lam kho. )

Béo tir khé ¢6 dang bdt min, dd 4m 10% chira 8.10° bao tu/g. Sau khi xac dinh
LD50 thi trén v&i chit mang, vi du nhu caolin va chit bam dinh. Beauverin cling ¢6
thé duge san xudt bing phuong phap nuéi cdy bé mat trong méi trudng dich thé, hoic
mdi trudng dac, ¢6 hoac khdéng khi tring, ¢6 hodc khdng khudy tron va thdi khi.

b} Phuong phdp nuéi cdy trén moi truong long khéng khir trimg, khéng khudy
tron vé théi khi

~ Dun s6i méi trudng ché tir cac nguyén liéu tw nhién nhu chéo hat ngit cbe,
nuée chiét khoai tiy, ca rét, bi do. gia db...

- bé ngudi xudng 35 — 40°C thi cdy bao tir nAm. Pdy nilon dé tranh bui va tranh
nhiém.

- Nudi & nhiét @6 25 — 28°C, ho#c 28 — 30°C tuy ching. Sau 7 - 10 ngay, ti
mang ndm s& xuit hién bao ti. Den ngay 18 — 25 thi vt mang nidm dat 1én
miéng kinh, dung nghleng cho réc nude. '

- Lam khd bao ti & nhiét d8 thap (30 - 32°C), nghién, riy, tron voi bot talc,
hodc bot than bun, d6i khi can thém chit bam dinh.

¢} Phuong phdp cé khw tring

- Méi truomg dic ché tir cde nguyén lidu tu nhién nhu khoai tiy, ca rét, vo dua,
ngd manh, hat ngi cbe (gao, ké), dung trong céc ti nilon khir tring trong ndi
hép 121°C trong 40 phut.

— Doi ngudi thi cdy bao tir khé, hoic dich huyen phi giéng.

— Nubi ¢ 25 — 28°C. Bao ti sg hinh thanh sau 12 - 15 ngay. Liy ra, hong kha,
nghién, riy va ché bién nhu trén. :

d) Pheong phap lén men két hop

Khi l1én men chim thudng tao nhiéu bao t& noi sinh (ginidi) nhu blastospore. Noi

bao tir khong bén khi sdy khé. Vi dy, khi phun sy ¢6 thé lam 90% néi bao tir va 20 —

50% dinh bao tr chét. Do do, nén tao ché phém c6 chira dinh bao tir. Quy trinh thyc
hién gém c4c budc sau:
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— Nudi nim lam gidng cdy trén hat ngii cbe trohg binh nén.

— Nhén g_iéng vao binh nén dung mdi truong dich thé, nudi 12 — 17h.

— Ciy 2 — 4% gibng vao ndi 1én men dung mbi trudng gdm 6% ri dudng, 1% cao
ngd, 0,05% MgS0Oy, 0,2% KH;P0O4. Nubi ¢ 25 — 28°C trong 1,5 ngay cd thoi
khi va khudy. Dich 1én men dat 50-100 triéu té bao/ml.

- Pé dichra khay dé. nudi tinh, dit [én gia. Sau 1 ngay bat dé“w xuit hién mang
ndm. Sau 3 — 4 ngay thiy hinh thianh bao tir dinh. Bao tr hinh thanh & at &
ngay thir 5. | |

— Vét mang, dat vao khay kh, ddy khay dé tié'p 2 — 3 ngay cho bao i chin.

— Lay ra lam kh6 nhe (30 — 32°C), giit trong tui nilon. '

— Xay & nhiét d6 thép, riy qua riy.

— Xac dinh s lugng bao tir. Trdn véi caolin s€ dat it nhit 10° bao tu/g ché phém.

— Khi ding, ¢in 1,5 — 2kg cho 1 ha rudng.

6.2. Metarhizium anisopﬁae {Metchnkoff) Sorokin

Metarhizium thube ho Moniliaceae, b Moniliales. Bao tir tran, hinh try, dau tron
hoac elip tuy ching, ¢6 mau luc nhat hay oliu, kich thude tir 4,5 — 5,5um. Nhiét dd
sinh trﬁc’mg l1a 28 — 30°C. Trén 35°C thudng khong sinh truéong. Bao tr nay mér_n sau
24h khi gip 46 4m thich hop & 28 — 30°C. Merarhizium flavoviridae Gams va Roszypal

c6 ciu tao gidng M anisopliae, nhung bao t& ¢6 dang hinh tru. Merarhizium c¢6 kha

ning diét nhiéu loai cén tring pha hoai mua mang nhu bo ray, bo xit, bo rua, chiu
chéu, kién vuong hai dira, bo dat hai mia, lac, mdbi, mudi.... Ching c¢6 kha nédng sinh
doc t& destrucin A (C29H4705Ns) va destrucin B (C39Hs5,07Ns) rat doc dbi véi con
trung. Tuy nhién, cho du khéng sinh ra cac loai doc t& thi ndm van ¢o6 kha ning tiéu
diét con trung. Khi bao tir ndm roi trén co thé con trung, gip d6 4m cao va kéo dai s@
ndy mim, didm xuyén vao co thé. Khi con trung chét, nim lai dém xuyén ra ngoat,
tic dhu 12 16p phin tring & khép nbi gifra cac dbt, sau phat tridn khip bé mit co thé
cOn trung va hinh thanh bao tr. Bao tr M. anisopliae thudong ¢6 mau-luc ddm con M.
flavoviridae thuéng ¢6 mau luc nhat. Bao tir phét tan theo gié hodc nuéc dé iy sang
ca thé khéc, |

6.2.1. Sén xuit ché phim Metarhizium

V€ nguyén tic, viéc san xuat ché phim Metarhizium ciing gidng nhu v&i ché
pham Beauveria. C6 thé san xuét tir cAc nguyén liéu tu nhién ré tién nhu gao hoic
céc hat ngii coc khac nhu ké. Gao luc duge hip thanh com chin t&i, cho vao khay
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hoiic tii nilon, thém 3% CaCOj; dé hit nude, [am cho céc hat com khéng dinh bét.
Nubi & 28 - 30°C trong 15 ~ 20 ngiy v6i do 4m 40%, pH 6,0. Giéng cdy 3 ~ 4%. Sau
khi 1&n men c6 thé dat 10° - 10'? bao tir/g. Sau khi 1én men, cin hong kho va nghién
& nhiét d thap, rdi tron thém caolin dé dat ndng 49 10° bao ti/g. C6 thé tién hanh
nudi céy chim, sau d6 tron vl cam, _réi cho vao bao nilon dé tao thanh bao to dinh
trong vong 5 ngay. Ché phdm duoc di‘mg phd bién dé chéng lai bo hai mia & Braxin,
hai lac & Mién Dién, hai dira & Malaysia, dich chau chdu & Chau Phi.....

6.2.2. Dang Metarhizium dé chong méi

Hing nam, nhitng thiét hai do méi gdy ra cho nha cira, kho tang, cdy trong, dé
diéu & khip noi trén thé gioi 1én dén hang chuc ty déla. Da c6 nhidu phuong phép
diét mébi khac nhau nhu tim 18 dé dao hoic phun hoa chat; 14y nhiém chit doc; xbng
hoi va sd¢ nhiét; ding ba; dung vi sinh v4t. Ngoai trir phuong phéap vi sinh vat, cac
phuong phéap con lai thudng cdng kénh hoic dée {nhu dung thiy ngén hay asen) anh
huéng nghiém trong dén sirc khoé cua con ngudi va méi trudng. DS vai mébi nha, c6
the tiéu diét bing cach dit cac hop chira g& thong & noi ¢6 méi di qua dé nhir, Khi
moi da day trong hép thi chuyén méi qua mét hdp méi hode chiu rdi ric bdt bao tir
Metarhiziuim, sau d6 dé méi tu do vé td. Méi mang bao tir s& lay nhiém cho c4c con
khéac trong té. |

6.3. Hirsutella citriformis

NAm thugc bd Moniliales, ho Stibaceae, gdy bénh cho bo ray thén, bo ray 1a, va
mdt s6 con trung khac. Sau khi xm nhip vao co thé cia ky chu sé phat trién bén
trong co thé lam cén trung chét, sau d6 moc ra ngoai tao thanh cac sgi dai, luc dau
mau trang bén, sau d6 ¢4 mau ghi. Tir cac sgi nay s& hinh thanh bao tir phat tan. Da

s6 cac loai cua chi Hirsutella ddy gay bénh cho con tring. H. thompsonii ciing gay
bénh cho méi.

6.4. Nomuraea rileyi (Farlow Samson)

Nim thudc bo Moniliales, ho Moniliaceae, ¢4 bao tir mau luc nhat. V& mau séc
va hinh dang glong nhu M. anisopliae. Bao tit ¢6 hinh elip. Nim gay bénh cho siu
duc thin, sau cudn l4, siu xanh, sdu keo va sdu phao. Khi bi nhidm ndm, lac diu con
tring c6 mau trang sau d6 tao bao tir s& chuyén thanh mau luc nhat.

127



Chuwong VIII
TRQ SINH

Tir trg sinh (probiotics) la thuat ngir ¢6 nguf‘)n gbce tir tiéng Hy Lap bao gdm hai
tir pro c6 nghia la vi va biosis c6 nghia 1 su sdng, 12 khai nidém tuy mdi xuét hién
trong thdi gian gin day, nhung dd nhanh chéng thu hit duge sy chu ¥ cia nhiéu nha
khoa hoc trén thé gidi do tinh chit uu viét cua chiing. Probiotic 13 ché phim chira cac
vi sinh vit séng da chon loc ma khi dua vao co thé qua dudng miéng vai lugng du
1n s& anh hudng ¢o loi dén sirc khoe cta vit chi. Khai niém nay bit ngudn tir gia
thuyét cia nha bac hoc Nga, Metchnikoff (1845 — 1916), cho rang nhitng ngudi néng
dan Bulgari luén séng rit khoe manh la vi ho thudng xuyén sir dung sita chua c6
chta vi khuin lactic. Cac vi khuln niy 4nh hudng t6i hé vi sinh vét dudng rudt va
lam giam tac dong gay déé cua cac vi sinh vat gy hai. Cédc vi sinh vat duge lua chon
lam probiotic la d#c trung cho mdi loai, do vdy mét chiing duoc lua chon lam
probiotic cho loi nay 6 thé khong phit hop voi cac loai khac.

— Noi chung cac vi sinh vit dung lam probiotic thuong phal ¢O cac dic diém
sau day:

+ C06 kha nang bam dinh vao niém mac dudng ti€u héa cia vat cha.

+ DE nudi ciy.

+ Khéng sinh chit dd¢ va khdng gy bénh cho vit cha.

+ C6 kha ning tdn tai doc 1ap trong mot thoi gian dai.

*+ Co6 kha nang sinh cac enzyme hoac cdc san phdm cudi cung ma vat chi ¢6 thé
str dung.

+ Chiu duge pH thép & da day va mudi mat & rudt non.

+ Biéu hién hiéu qua cé lqi_déi vl vt chu.

— Co ché tac dung cia cic vi sinh vét trong probiotic da dugc giai thich:

+ Canh tranh thirc &n va vi tri bam vd&i cac vi sinh vat gy bénh.

+ Lam bét hoat céc ddc 6 hodic cac san phim trao déi chat ¢ hai do céac vi sinh
vit gdy bénh sinh ra.

+ Tao ra cac chit &tc ché sinh trudmg cua cac vi sinh vat giy bénh, vi du chit

khéang sinh, hydroperoxit.
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D3 c6 rat nhiéu ché phim probiotic dung cho vit nuéi dugc dang ky ban quyén.
Hau hét cic ché phim nay chtta Lactobacillus hodc Streptococcus, mét sb chira
Bifidobacteria, nim men (Saccharomyces boulardii) hoic Bacillus. Anh hudéng cua
cac ché phdm probiotic ¢6 thé 1a tr'l_rc tiép hoic gian tiép thdng qua sy didu chinh khu
hé vi sinh vat duong rudt. Nhidu ché phim loai ndy rdt ¢6 lgi cho sirc khoe cua con
ngudi. Ching dugce san xuit dudi dang vién nang, bot hodc dua vao sira chua va
nhi¢u san phdm sita khéc.

- Hiéu qua cua viée sir dung ché phim bao gbm:

.+ C6 kha nang khang ung thu.

+ Kim hidm vi sinh vit gdy bénh dudng tidu hda.

+ Cai thién viéce sir dung lactose & nhimg nguoi khdng dung nap lactose.

+ Lam giam cholesterol trong huyét thanh.

— Kich thich hé théng mién dich.

— Giam nhiém tring dudng niéu (do Candida).

— Tang trong (5%-) & gia cim.

- Giam bénh nhiém trung & gia cim.

~ Giam tiéu chay & ddng vat non (do virus rota).

— Giam tac-dung phu cita chét khéng sinh. _

.Ngéy nay, khai ni€ém probiotic con dwgc m& réng cho méi truémg. Ngudi ta dua
cc vi sinh vat séng vao mdi truomg dé 1am giim 6 nhidm.

1. PROBIOTIC DUNG CHO NGUOI

1.1. Hé vi sinh vat dwong rudt

. Co thé ngudi ta chira dén 10" & bao vi sinh var, glp khoang 10 14n téng sb té
bao cua ban thin co thé. Ching chu yéu cu tri- trong dudng tiéu hoa véi thanh phin
loai rit phong phu tham chi 1&n dén 400 loai. Su tdn tai cua hé v1 khudn dudng rudt
phu thudc chu yéu vao ché dé dinh dudng cua co thé. Hiu hét cic bénh dudng rudt
nhu tiéu chay, viém da day-rudt, viém va ung thu rudt két dédu bét ngudn tir sy réi
loan lam mét cén bing hé vi khudn duong rudt, 1am ting vi khudn gdy bénh va lam
glam vi khuan ¢6 lgi. Cac vi khuan c6 lgi gitp co thé tiéu hod4 thirc an 5t hon, giap
tong hop mot sb vitamin nhom B, vitamin nhém K va tiét ra cac chit trc ché khong
cho vi khuén ¢6 hai sinh trudng vuot trdi. Cac vi khudn gay bénh dudng rudt bao
gbm Shigelia, Samonella, Escherichia, Klebsiella, Clostridium, Campylobacter
Streptococcus, Sraphylococcus va Enterococcus..

129



ey
g,

Binh thuong cac vi khuén trong dudng rudt kidm ché 13n nhau tao thé cén bang.
Vi mét ly do nao dy cac vi khuan cé loi (trong 46 ¢6 céc vi khudn tiéu hoa duorng
bot) chét di. Vi khudn gay bénh ting sinh dot ngdt vuot qua ngudng s€ dua dén rbi
loan tiéu hoa biéu hién qua céc triéu ching nhu tiéu chay, kho ti€u, chuéng bung... Vi
du, khi uéng thubc khang sinh kéo dai c6 thé 1am chét nhidu vi khuén c6 ich, din dén
ph4 huy mdi cin bang nay. Sir dung problonc 12 bién phap vua don gian, ré tién vira
¢d tac dung cai thién r6 rét hé vi khuin dudmg rudt, khdi phuc lai thé can bang. Cac
vi sinh vat probiotic dwge lya chon dung cho ngudi rit phong phd. Ty muc tiéu
chira bénh ma lua chon cac vi khuin khac nhau, bao gém cha yéu 14 vi khuén lactic
(Lactobacillus acidophilus, L. casei, L.-reuteri, L. fermentum, L. plantarum,
L. rhanosus), Bifidobacterium va ndm men Saccharomyces boulardi. Thudc probiotic
khong chi ding dé chita cac bénh dudng tiéu hoa ma con nhim vao nhiéu myc tiéu
khac nhu giam luong md& trong mau (cholesterol) cai thién tinh trang khéng dung
nap lactose ting cuorng kha nang min dich, chéng di ung va chéng u. Sau day 1a
mot sb bing ching vé tac dung chita bénh cia probiotic.

1.2. Cac tac dung tri liéu cGa probiotic trong moét sb bénh dwdng tiéu héa
& ngwoi '

1.2.1. Ting cwong kha ning tiéu héa lactose va hogt dong ciia cdc enzyme khdc

Hién tugng khong c¢6 kha nadng tiéu hoa lactose thudmg thdy & nguoi trudng
thanh va nhimg ngudi mic chimg viém rudt non. Ching ta biét 15 rang, dbi voi
nhitng ngudi c6 tién sir khé tiéu hoa lactose thi viée tiéu hoa va. hap thu sita chua
didn ra t&t hon nhiéu so v&i sita thudng. Co ché cia hién tugng nay la trong sira chua
¢ cac vi khudn chira enzyme lactase phan hity lactose. Enzyme nay dugc giai phong
ra khi vi. khuin bj dung giai do tac dung cua céc acid mét. V& mit lam sang, viéc thay
thé sita thuong bing sira chua hay céac san phim di 1én men khéac s& giup cho bénh
nhin tiéu héa tt hon, lam giam tiéu chay va cac triéu chimg khac do khéng dung nap
lactose. Tinh trang tiéu hoa kém saccarose & tré so sinh do thidu hut saccarase cling
duge khic phuc bang cach cho ubng Saccharomyces cerevisiae, ndm men c6 chita
saccarase. '

1.2.2, Tiéu chdy do khdng sinh

Khodng 20% ngudi dung thudc khang sinh, diac biét 1a clindamycine,
cephalosporine va penicilline, bi mac bénh tiéu chay. Bénh tiéu chdy do khang sinh
¢6 nguyén nhan tir st mit cin bing vi sinh v4t, 1am suy giam hé vi sinh vét tr nhién
trong rudt. Clostridium difficile va Kelbsiella oxytoca 1a nhitng tac nhidn gdy bénh
chinh, binh thudng chiing tdn tai trong rudt nhung khi h¢ vi sinh vat bi mét can bang
thi chiing ting 1én bét thudng va giai phong céc ddc td. Rit nhidu cb ging nhim xac
dinh xem chira trj bing probiotic ¢6 thue syt ngdn nglra duge bénh tiéu chay do khang
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sinh hay khong. Két qua cho thiy ching S, bolardii ¢6 thé giam mic d6 nguy hiém
cua bénh. Mot nghién ciu khéc ciing cho thdy S. bolardii 1am giagm dang ké thoi gian
bi bénh. Co ché tac dung cla probiotic nay hién van chua rd vi ndm men ¢6 rit nhiéu
~ tac dOng sinh hoc trong dudng tiéu hoa.

1.2.3. Viém dwong tiéu hoa

Viém duong tiéu héa la nguyén nhén chinh gdy bénh tiéu chay cip tinh. Viém -
duong tiéu hoa c6 thé do nhiu tac nhan gay nén nhu vi khudn, virus hodc k¥ sinh
trung nhung nguyén nhan phd bién nhit & tré em 1a do nhidm virus rota. Céc virus
nay xadm nhdp vio céac té bao & dinh nhung mao rudt, phé hity nhung mao, 1am mét
kha niang hédp thyu chét dinh dudng va chit dién giai. Do hap thu chit dinh dudng
kém, cic chit cacbonhydroxit & trong long rudt, lam ting 4p sudt thdm thiu, kéo
nuéc vao trong 1ong rudt, dan dén tiéu chay thdm thiu, mit nude nghiém trong, 1am
mét cAn bing dién giai, giy hdu qua nghiém trong di vai tré so sinh, tré dudi ba tudi
va nhit 13 tré suy dmh dudng. Cach chira théng thudong 1a cung clp chat dién giai,
nhung khéng it ngin dugc thai gian tiéu chay.

Nhiéu thir nghiém cho théy cdc san phim lén men co hiéu qua phong bénh tiéu
chay t6t & tré em. Cho tré so sinh udng Bifidobacterium bifidum va Streptococcus
thermophilus ¢6 thé 1am giam duoc nguy co méc tidu chay va viém dudng tiéu hoa
do virus rota. |

1.2.4. Diéu tri cdp tinh

Ubng Lactobacillus rhamnosus GG c6 thé rat xubng mét nira thoi gian mic
bénh. Phuo’ng phap chira tri ndy da duge ching minh rat hiéu qua trong didu trj tiéu
-chay cép tinh & tré em Chiu A. Gin day, cung da dugc chlirng minh & tré em Chéu
Au. Két qua cia mot nghién cttu cho thdy ring, si dung L. rhamnosus di giy bit
hoat b&i nhiét ciing co higu qua nhu L. rhamnosus song, tuy nhién, sir dung
L.rhamnosus sdng cho hiéu qua cao hon trong ddp Ung cua IgA dac hiéu véi virus
rota. Ngoal ching vi khuan trén, Enterococcuss Saecium SF 68 ciing rit ngén thoi
gian méc tiéu chay. C6 nhidu ¥ kién giai thich co ché tac dung cua vi khuin lactic.
Ddu tién ld co ché canh tranh vi tri thu thé. Vi khuln lactic gén vdi cac thu thé trén
bé mat dinh nhung mao rudt non, noi ma virus rota vin bam, nho dé ngan cdn sy
dinh va x4m nhép cua virus rota. Co ché thir hai 6 thé l1a dép ‘img mién dich dugc
ting cudng boi cac vi khuin lactic, dua dén hicu qua 1am sang. Trong co ché nay, cac
khang thé IgA tai chd duoc ting cudng dé chdng lai virus rota. Co ché thir ba ¢6 lién
quan dén viéc truyen tin hiu tir cac vi khudn lactic den vit chi nhdm diéu khién
hang rao tiét va nhu dong dé loai bo cac chit doc. Chét nhay cua rudt non tc ché
virus rota, biéu hién cta cdc mARN MUC2 va MUCS3 ting 1én dap lai tin hidu cia
“Lactobacillus, nhé d6 bao vé 1é bao khoi sy bam dinh cita vi khudn gay bénh. Co ché
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cudi cing la céc vi khuan lactic sin xudt ra cac chit nhw acid va chét khang virus lam
bt hoat virus.

1.2.5. Nhiém Helicobacter pylori

H. pylori (tén cii 1a Campylobacter pylori) la vi khuin Gram 4m, rét phd bién
trong da day. Khoing 50% dén s6 bi nhiém vi khuin nay. Sy tdn tai cia vi khudn nay

lau dai trong da day c6 thé 12 yéu té tiém tang giy ung thir trong da day. Pa c6 mot.

s& bang chimg cho thdy cac vi khuln lactic ¢4 thé Gc ché sinh trudng cua vi khuin
gdy bénh va 1am gidm hoat tinh ciia urease can thiét cho H. pylori dé c¢é thé séng
dugc trong méi trudng acid cua da day. O ngudi, cling d& co bé’mg chimg mot sb
chitng probiotic c¢6 thé irc ché sw nhidm va lam gidm nguy co tdi nhi€ém vi khuén nay.
Ty 1€ bénh nhan khoi bénh do udng khang sinh la 72%, trong khi do udng vi khuén
lactic sé’ng 14 88% va vi khudn chét 1a 87%. Co ché tac dung hién con chua rd, dac

bigt 13 co ché cia hién tugng ubng vi khuin lactic da chét. Tuy nhién, gia thuyét -

dugc cho 13 vi khudn lactic da cam ng co thé vit chu giy ra nhitmg tac dong lam
giam su sbng s6t cha Helicobacter va tc ché su lan truyén cia ching bing co ché
canh tranh cac thy thé bam glycolipid.

1.2.6. Ung thur rut két

Kha niing cai tao hé vi sinh vat dudng rudt nhé vi khudn lactic va Bifidobacterium
vad lam giam nguy co mic ung thu méot phin 13 nhd vao kha ning giam mirc
B-glucuronidase va cic tac nhan gdy ung thu khac. Su tai phat ung thu & mot s8 vi tri
khac nhu bang quang, ciing giam nh& L.casei Shirota (mdt chung ¢6 & Yakult, mét
loai nu6c udng ché tir sita clia Nhat. Udc tinh ¢6 toi 26 triéu ngudi st dung nuée
ubng nay mdi ngay). Nhidu bio cdo cho thiy, cac vi khuén L. rhamosa GG,
Bifidobacterium va Propiobacterium sp. c6 tac dyng 1am giam ung thur ¢ xoang rudt
do ddc t& Aflatoxin géy ra.

L.2.7. Mt s8 lwu § khi diéu tri tiéu chiy bing thudc probiotic

Probiotic duge biao ché & dang goi bot hodc dang vién nang chira bot, khi uéng
vao tudt, bdt la cac vi sinh vat s& hdi sinh va phat huy tac dung. Do thubc ¢6 nguon
gbe vi sinh v4t nén cén luu y:

- Bao quan thudc noi mat, tranh nhiét d6 cao.

— Nén udng véi nude 13 dun s6i dé ngudi, khéng nén hoda véi nude nong trén
50°C, trude khi ubng (néu thudc chira ndm men ma hoa vao nuorc néng trén
50°C thi nAm men s& chét, xem nhur khong cd tac dung).
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— Néu thubc 12 ndm men (nhu bioflor) thi khéng dugc ubng chung véi thubc
khang ndm vi thubc khang ndm sé diét nAm men. _

— C6 thube probiotic cé thé ubng chung véi nhidu loai khang sinh nhw antibio,
antibio philus nhumng khéng duge udng chung véi tetracyline vi s& can tré su
hép thu cia tetracyline qua niém mac rudt vao mau lam tetracyline mét tac dung.

—~ Luén nhé ring trong diéu tri tiéu chay cAp thi bién phap hang diu, dic bidt &
tré em 1a b nude va chat dién giai (dung thude oresol) trudc khi nghi dén vide
diing thubc cim tiéu chay.

— Dung ché phém probiotic, tirc 1a cdy cic vi sinh vét c6 ich vao rut. C6 mot
loai thuc phim ciing ¢é co ché tac dung nhu thé, d6 14 sita chua. Hiy an sfra
chua m&i khi bi rdi loan vi khudn dudng tiéu héa, hoic dé ngira tiéu chay do
udng khang sinh theo 1&i khuyén ciia Metchnikoff.

1.3. Kich thich mién dich niém mac

Mic du vé co ché cé nhidu didu chua sang t6, nhung trén thyc té, vide sir dung
probiotic ¢4 tac dung tang cudng dap ing mién dich, nhit 1a mi&n dich ty nhién. Dua
vi khuan L. casei Shirota vao chudt di lam ting dang ké hoat tinh cia t bao giét tyr
nhién (NK) & hach mang treo rudt (cha khéng phai & mang Peyer va lach). Nhidu
ching Lactobacillus c6 kha ning hoat hoa dai thyc bao, kich thich hinh thanh bach
cdu trung tinh, kich thich t& bao tua (dendrit) 1am ting kha ning téng hop IgA va
ting cudng kha ning tdng hop interferon gamma. Tuy nhién cin xem xét biéu lugng
va thdi gian sir dung dé ting cudng t6i wu chir khong trc ché dap ting mién dich. Viéc
str dung vi khuin lactic 1am vector mang khang nguyén cling dang dugc thir nghiém
dé san xuit vacxin. Vi dy: L. plantarum NCIMB 8826 di duoc ding dé gén khang
nguyén manh C cta dfc t6 ubn van (da lam mét tinh doc) ding lam vacxin chéng
udn van.

1.4. Bénh dj Gng

Ngay nay viéc sir dung probiotic tré nén rit phd bién. Nhiéu bing chimng cho .
thdy cac vi sinh vat probiotic va kich thich tdng hop IgA dic hiéu & niém mac rugt.
Probiotic ting cudng chire ning cta hang rao vi sinh vat dm‘:mg rudt thong qua viéc
phuc hdi khu hé vi sinh vat thong th'ufmg Probiotic ciing c6 tic dung bién dbi cac
yéu t ting trudng befa va su san sinh Interleukin 10 ciing nhu ca( cytokin kich thich
san xuét khang thé. IgE. Interleukin 10 1a chét do t& bao T2 sinh ra do téc dong lén
dai thuc bao gy trc ché su san sinh cytokin va do d6 gian tiép lam giam su san sinh
té bao cytokin cia té bz‘to Tyl.
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1.5. Strc khde sinh san cha phu nir

Mic du cAc nghién ciru vé probiotic déi vOi hé niéu-sinh duc & phu nir di dién ra
tir 14u, nhung chi gin day ngudi ta moi nhin ra ring, viée s dung probiotic ¢con vugt
xa hon chir khéng ch1 glorl han trong ché bién thyc phdm. Bing chung 12 khi cho
ubng hang ngay 10° - 10" vi khuin L. rhamnosa GR-1 va L. fermentum RC-14 s&
trinh dugc cac bénh viém nhiém am dao. Cac vi Khuén nz‘ly sau khi uéng s€ di

chuyén tir truc trang t&i dm dao va lam giam coliform tong sb cling nhu nam men
Candida abbicans trong Am dao.

Tuyen chon va xac dmh ching dua trén
kiéu hinh va kidu gen

- Tén chi, loai, ky hiéu ching

- Dang ky trong bao ting gidng quéc té

ndo
5 b
Xac dinh chire ning : DPanh gia do an toan
- Invitro | ——p - Invitro va trén d6ng vit
- Trén ddng vt : - ‘Trén ngudi: pha 1

¢

Pha 2: Thir nghiém mu kép ngdu nhién
'gom nhém thir nghi¢m va nhom déi
chimg ubng thudc v& (DBPC)" ¢é xac -

Tét nhét nén thir nghigm
DBPC dgc lap lin 2 dé

r

dinh tinh céng higu cta ching hojic san khing dinh két qua
pham : '
Pha 3: Kiém nghiém mc d§ hiéu qua \
trén ngudi _ PROBIOTIC

So sénh higu qua diéu trj 1 bénh dac
trung bang probiotic véi phuong phép
diéu trj théng thu'orng

s A
Déin nhdn
- Tén chi, ]oat ky higu chung
- 86 lugng t8i thidu vi khudn sbng &
han chét
- Diéu kién bao quén thich hop
- Thoéng tin lién hé vdi khach hang

Hinh 8.1. Hwong din ciia FAQ va WHO trong tuyén chon probiotic dt‘mg' lam thipc phém

* DPBC (Double biind, radomized, placebo-controlled trial) : Phép thlr nghiém mo keép ngéu
nhién ding dé so sanh két qua thtr nghigm gitra 2 nhém: Mot nhém thi nghiém va mat nhém
ddi chivng dung thubc vér (placebo). Ngwei danh gia khdng biét thiy nghiém ap dyng cho bénh-
rthan nao (phép thir mu) va c& bac sT didu tri cling khéng dugc biét (phép thir mu kép),
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2. PROBIOTIC DUNG TRONG NUO! TRONG THUY SAN

Nudi trong thuy san duge phat trién rit manh & c4c nuée Chau A, M9 La tinh va
Péng Nam A. O Viét Nam, nam 2002, Chinh phui quyét dinh thiy san 1a nganh kinh
t€ wu tién, trong d6 ngach nudi tdm 13 nganh miii nhon, nhim ting kim ngach xudt
khiu, chuyén ddi co clu kinh té kém hiéu qua (nhu muéi, cdi...), lam giam ap luc
khai thic ven bd, ning cao hiéu qua sir dung dét va tao cbng an viée lam cho ngudi
dan. Nam 2002, Viét Nam da xuit khau trén 2 ty USD thiy san, trong d6 tdm chiém
50%, ding hang thir 5 trén thé gidi, va dang phin diu dat 4,5 — 5 ty USD vao nam
2010. Nam 2004, san luong nudi trdng thuy san dat mic 1,4 triéu tAn/ nim, chiém
68% tong san lugng thiy san. Dién tich nudi trdng thiy san m&i nam mét ting, tinh
dén nam 2005 dat 750 nghin ha. Tuy nhién nganh nudi trdng thiy san dang gap khé
khin 16n din dén thit bai ¢ nhiéu co s& nudi trdng, 1a do 6 nhiém mai trudng, dich
bénh va hé théng sinh thai dang bi pha huy.

2.1. Tinh trang 6 nhiém méi trwong nwoc nubi trong thay san

Véi muc tiéu ting nhanh san luo’ng, ngudi ta thudng tha véi mét d6 qua day,
trong khi khdng c6 bién phép xir |y mai trudng thich hop s& din dén hién twgng thdi
a0, lam gidm lugng oxy hoa tan, lam cho dong vit ngat tho. Cac chit d6c sinh ra lam
cho ddng vt bi stress va ngd djc, ¢ thé gy chét cho hang loat tdm c4, khong nhitng
gy thiét hai cho nginh nudi tréng thiy san ma con gy 6 nhiém moi trudng sinh
thai. Theo tinh todn cia Vu Khoa hoc, B& Thity san thi nhu cdu nudc ngot cho nudi

t6m trén cat 1a 16000 — 27000m’/ ha trong mdt vu. Néu thay 3 lan/vu thi khéi lwvong

1én dén 50000m°. Néu mét co s& ¢6 300ha, lugng nude 2 vu 1én dén 15 triéu m’/nam.
Néu lugng nuéc niy bi 6 nhifm ma khéng duge xir 1y thi nguy co 6 nhiém moéi
trudng 14 rat 1on. Néu nudi mat do 40 con/m’ thi chit thai long va rin s& vugt qué
muc tudng tuong. Cling theo B Thiy san, mdi ha nudi tém trén cat thai ra khoang 8
tin chét thai rin/nam do tém 16t vo va thai phan, do thirc &n thira, x4c tdo va xac
dong vét phu du. Ciing theo B§ Thuy san chi riéng mdt co s& nudi tdm & Ha Tinh ¢
800ha nudi tdm da thai ra khoang 6400 tin chit thai rin. Néu khong nhin trude dé c6
giai phap xr ly kip thoi thi viéc nudi tdm c6 thé gy tham hoa sinh thai khon luong.

/

2.1.1. Péc tinh cha chit hivu co

Cac chat hitu co trong dim ao duge tich liy mdi lic mot ting s& giy 6 nhiém
méi truong nude lam giam leong oxy hoa tan. Ngudng chiu dung cua tdm véi ham
lugng O, (DO) phai 16n hon 2,5ppm va lugng CO, phai nhd hon 2,0ppm. Néu qué
ngudng nay s& gy ngat thd va hdi chimg stress. Lép bun hitu co ling dong 14u ngay
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12 mbi trudng cha cac vi khuan ky khi sinh H,S va khi metan. Lugng khi H,S khéng
duge vuot qué ngudng 1,0ppm va thudng giy déc & pH thép.

2.1.2. Djc tinh chia amoni

‘Amoni tdn tai dudi dang NH; hoic NH4+ tix'y thudc vao pH mdi truong. Trong
méi trudng ¢6 pH cao thi amoni d& chuyén thanh NH;, ¢é doc tinh cao. NH; ¢6 ddc
tinh cao hon NH;" vi NH, khong mang dién tich nén dé thim qua té bao mang c4,
df’ing théi ¢d kha nang hoa tan trong chét béo, con NH4+ 14 ion ¢o kich thuc’rc 16n
hon, c6 thé két hop véi nudc va mang dién tich nén khé thdm qua té bao mang ca.
Chi sb NH; cho phép trong méi truomg nudi tém, khﬁng duge nho hon 3,0ppm. Khi
néng d6 NH;3 1én cao sé& gdy dic cé‘ip tinh va s& lam cho tém ca chét trong thoi gian
ngin. Amoni s& chuyén thanh nitrite nhd vi khudn oxy héa amon khi két hop voi oxy
trong nude

~ 2NH; + 30, Vi khuén oxy hoa amon s 2HNO; + 2H,0

2.1.3. Djc tink cia hop chit chira nito dang oxy hda
Hop chét chira nito dang oxy héa gdm nitrite (NO, ) va nitrate (NO; ™ ). Néng

do nitrite cho phép trong nudi tréng thiy san [a duéi 0,3mg/l. Néu vugt qué sé giy
ddc. Nitrate duge tao thanh nhd vi khuin oxy héa nitrite:

NO,™ + 03 Vi khudn oxy hod nitrite NO;~
Nf‘mg d6 nitrate cho phép trong mai trudng nudi tréng hai san 1a < 10mg/l. O
ndng d6 10mg/l s& 1am cho tao phat trién. Khi tao qua nhiéu s& két thanh khdi ndi lén
mit nuée, khi bi phin hiy s& gy é nhiém nudc, lam nude bi duc va théi, giam néng
d6 oxy hoa tan. Khi ndng d4 nitrate > 50mg/! s& gy sb¢ nghiém trong cho t6m ca.

2.1.4. Vi khudn tir dudng oxy hda amoni thanh nitrite

Hiu hét vi khuin oxy héa amoni thanh nitrite 13 vi khuidn héa ty duéng
{chemoautotroph) sir dung ngudn ning lrong 13 NH,® va ngudn cacbon chii yéu la
CO; théng qua chu trinh Calvin-Benson. Py 14 c4c vi khudn Gram am, hiéu khi bét
budc, cé hinh dang thay di tir dang ciu, elip téi hinh que, gdm cac chi:

— Nitrosomonas ¢6 hinh elip hogc hinh que ngén véi lodi dién hinh [a V. europaea.

— Nitrosococcus ¢6 hinh ciu véi cac lodi N. nitrosus c6 trong dat, N. oceanus c6 &

bién va N. mobilus c6 & nude 1()‘..

— Nitrosospira, t¢ bao dang xoan véi loai dién hinh 14 N. briensis phan bd

trong dét. ' '
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_ Nitrosolobus, t¢ bao xé thuy, khong ¢6 hinh dang 6n dinh. Loai dai dién 1a
N.multiformis, khu tri trong dt. -

2.1.5. Vi khudn nitrate héa

Vi khuin nitrate hoa dién hinh thudc chi Nirobacter, 14 vi khudn Gram am, hiéu
khi, ding nitrite 1am ngudn ning lugng, CO; lam ngudn cacbon, oxy hda nitrite
thar h nitrate. Loai dién hinh 13 N. winnogradski, hinh que, khdng di ddng, phan bd
tror g dit, nudc ngot va nudce bién. '

2.2 Cac vi sinh vat gay bénh thwong gap & tom, ca
2.2, 1. Virus

Céac bénh do virus & tdm dang lam tén hai 'nghiém trong dén su dn dinh va loi
nhudn cla nén céng nghiép nudi tdm trén toan thé gisi. Hién nay, ngudi ta bidt duge
cd khoéng 20 loai virus la tac nhdn gdy bénh & tdm. Hiu hét cac loai ndy la thanh
vién cla cac hg Pavoviridae, Baculoviridae, Picornaviridae, Togaviridae va mét 56
ho Virus méi duge biét dén. Mot sé tac nhin virus gy bénh nghiém trong nhét & tdm
hién nay phai ké dén virus du vang (YHV), virus gay hdi chimg dém tring (WSSV),
Baculovirus (MBV) va IHHNV (virus nhiém duéi vé gdy hoai tit co quan tao mau).

a) YHV-virus gdy bénh dau vang (yellow head virus)

YHV lin déu tién duge phat hién & Thai Lan vao nam 1990 & hd nudi tdm sa P.
monodon. Dé 1a virus ARN mach don, sgi duong, thude ho mdi Roniviridae cua B§
Nidovirales. Bénh d4u vang dugc dic trung bdi mau vang sang & phin diu nguc phia
hmg tém va lam cho tdm c6 mau nhet, Mau vang & vung d4u nguc 1a mau vang cia
gan tuy nim phia duéi, dugc nhin thdy qua 16p mang cuia con tom gén chét. YHV la
bénh phd bién. Tém nhidm YHV s& chét trong vong vai git sau khi xudt hién mau va
t6an bd san lugng c6 thé b mét tring trong vong 3 - 5 ngdy sau khi thiy xuit hién
diu hiéu diu tién cia tdm bi nhiém. YHV ciing giy bénh & P. vannamei va P.
stylirostris.

b} WSSV-virus gdy hoi ching dém trdng (white spot syndrome virus)

Hbi chimg d¢ém tring (WSSV) la mdt trong nhing bénh dich nghiém trong nhat
& tom. Virus nay duge phat hién ra vio nim 1982 & gidng tém P. japonicus & phia
Pbng bic Dai Loan. Tl 46, WSSV di gy chét vi lam t5n hai dén nén cdng nghiép
tdm trén toan thé giéi. WSSV thudc chi Whispovirus, ho Nimaviridae, 14 virus hinh
que hay elip, c6 dudi, chira genorﬁ ADN kép vai kich thude khoang 300kb. WSSV
giy bénh & hiu hét cac gibng t16m nhu P. monodon, P. japonicus,... WSSV nhiém
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vao hiu hét cac md bit ngudn tir ngoai bi va trung bi, gdm biéu bi dudi cuticun, vay,
co quan lympho, tuyén anten, md tuin hoin, mé lién két, budng tring, dﬁy tay bung.
DAu hiéu co ban ciia bénh nay la su xuit hién cac dém trﬁng ¢6 dudng kinh tir
0,5 — 2,0mm trén vo tdm va biéu bi. Ngoai ra, tom khi mic bénh nay con ¢é céc triéu
- ¢hitng nhu giam tiéu thu thire dn, 16p cuticun 1ong ra va bac mau tir do tuoi sang
hdng. Ty 1¢ tém chét 1én dén 100% sau 6 — 7 ngay nhiém bénh.

c) MBV-Monodon Baculovirus

MBYV lin dau tién dugce phat hidn & gidng tdm P. monodon. Pay 12 loai virus ¢6
ciu tric nhan nhidu mat (NPV) thudc ho Baculoviridae, ¢6 genom ADN kép vong
véi kich thude 80 — 100.10°Da nim trong hat hinh que va duge bao goi trong vo
protein. Hién nay, MBV di dugc phat hién thiy trong cdc gibng tdm P. monodon,
P. morguiensis,... Mic di MBV 13 t4c nhén gay bénh phd bién nhung khdng phai 12 tac
nhin nguy hiém cao nhat d6i v&i P. monodon. Tuy nhién, doi khi ty 1 gay chét cua

virus ndy & du tring tdm 1én t61 hon 90% va & giai doan non (juvenile) t&i 70%. Co

quan dich cua MBV 12 gan tuy va rudt trudgc. Tom bj nhiém MBV giam sinh trudng.

dang ké, gan tuy tré nén tring duc thay vi mau xanh x4m binh thudng. Tém t.hu'.c‘mg
bi _nhiém MBYV cung vai cac bgnh khac nhu IHHNV, HPV, WSSV va cdc bénh do vi
khuén gy ra. Du hiéu ctia tdm bj nhifm MBV 13 sy xuft hién ¢é4c nhén phinh to.

d) IHHNV-Bénh do virus nhiém dudi vé gdy hoai tie co quan tao méu

ITHHNV lin diu tién duwogc phélt hién & giai doan nhléng cia gibng toém
P. sytlirostris & Hawail vao ndm 1981. Sau d6, virus nay da duoc phat hién & mét sé
loai tdm khéc trén khip thé gidi. IHHNV thudc ho Parvoviridae, 1a virus nho, 20 mat,
khéng ¢6 vo boc va chira genom ADN don,'théng véi kich thude xép xi 4,1kb. Téc

d0ng cua virus nay bién d6i & nhieu loai tdm. Virus thudng xam nhép véo té€ bao biéu

md dudi vo. Vi duy, tdm P. vannamei va P. monodon bi nhiém THHNV khodng bj chét, |

tuy nhién, ching lai gy nén mat loai bénh duege goi 14 hdi chimg bién dang cdi coc
(RDS), din dén giam san luegng kinh té.

2.2.2. Vi khuiin

Céac bénh do vi khudn gy nén c6 thé lam chét hang loat tdm, giam sinh truéng
hosic gdy chét lac dac. Vibrio spp. 14 nhiing tic nhén vi khudn gdy bénh quan trong
nhit & tdm. Ching la céc vi khudn & nuéc, phin b rong khip & thiy vue nude ngot,
nude lg va nude man. Hién nay ¢6 hon 20 loai d3 dugc nhéan biét, trong d6 ¢6 mot sb
loal 12 tAc nhdn giy bénh & ngudi (nhu V.cholerae, V. parahaemolyticus va
V. vulnificus) va nhiéu loai giy bénh ¢ cac déng vt thay sinh trong d6 ¢6 tdm (nhur
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V. harveyi, V. spendidus, V. penaecida, V. anguillarum, V. parahaemolyticus,
V. vulnificus). Vibrio spp. dugc tim thiy nhiéu nhit & noi e”ip trirng va hd nudi.

Mic di hidu hét Vibrio spp. duge xem la nhﬁng tdc nhan co héi, nhung mot )
loai nhu V. harveyi lai 1a tac nhan gy bénh chinh. D4y la mot loai vi khuin phét
sang, dugc tim théy 0 céc thiy vuc nuwde min va duyén hai, trén bé mat va'trong rudt
non cua cac sinh vit bién va dam lay, cling nhur & tm. Vi khuén nay c6 thé gay chét
hang loat & c4c bé 4p trung tdm & Chiu A. Nhitng béo cdo gin ddy cho thdy, trong
céc thiét hai ddi v&i nén cong nghiép nudi tom c6 lién quan dén cac bénh vi khuin thi
thiét hai do bénh vi khuin phat sang la nghiém trong nhét. Bénh vi khuin phat sang
cling gdy nén ton that kinh t& nang né dbi v&i nganh nudi tdm ¢ nhifu nuée nhu
Philipin, Viét Nam, An Do, Indonesia, Thai Lan, Pai Loan,... Au tring tom séng,
chét va tham chi ca nudc cia vﬁng bi nhiém bénh déu phat ra dnh sang 1o mo. Cac
dic diém khac cia bénh nay la tém tré nén tring duc toan than, yéu 6t, boi rdi loan
va chan in, cudi cing 1a chét.

2.2.3. Nim

C6 khoang 500 loai ndm da duge phan lap tir mdi trudng bién va cira sOng, mot
vai loai trong s nay 13 nhirng tac nhén gdy bénh co héi & tdm. Tom thudng bj nhiém
nim & giai doan du tring va céc tic nhan chiv yéu 13 ndm Lagenidium callinectes va
Sirolpidium spp. Cac giai doan protozoea va au tring (mysis) thuong bi nhidm véi
cac triéu chung nhu 1& d& va chét. Bao tr va hé soi nim duoc quan sét thdy trong céc
md bi nhiém, dic biét 1a mang va phin phu. Bénh nfm 4u tring 13 mot vén dé 16n &
nhidu bé &p tring tdm & An D§. Fusariosis va bénh mang den gdy ra do Fusarium
spp. ¢6 thé nhifm & tit ca cac giai doan phat trién ctia tdm su. Bénh nay cé thé din
t6i ty 18 chét rit cao (90%). Bénh thuéng xuit hién or nhimg hd nudi c¢é chit lu’orng.
nudc kém.

2.2.4. Cdc bénh do ky sinh tring

Mot sé ky sinh trung, dic biét la cac dong vat nguyén sinh, ¢4 thé giy nhiém &
cac giai doan phat trién khéc nhau cda t6m. Chung co thé sdng héi sinh trong vo,
phén ddu ngye, chi trudce, cac phin phu khac va co quan bén trong. Khi bj nhiém &
mirc d9 cao, cic djng vat nguyén sinh nay co thé gy tic mang (mang bién thanh
mau niu), dén d¢én biéng an, giam vin ddng va sinh trudng, ting kha ning nhidm cic
tac nhén gy bénh co hdi. Cac nguyén sinh dong vat nhu Zoothamnium, Epistylis,
~Vorticella, Anophrys, Acineta sp, Lagenophrys va Ephelota cé thé 1a cac tac nhan ky
sinh bén ngoai. Cic ddng vét c¢b 10ng nhung (ciliates) nhu Paranophrys spp. va
Parauronema sp. c6 thé gay chét & giai doan 4u trung va nhong t6m. Ching di vio .
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trong co thé tdbm qua vét thuong va xdm nhdp vao mang va co quan tudn hoan, giy
chét_ hang loat, ngﬁy hiém hon, ching con két hop véi cac ky sinh trung ¢6 16ng roi
khac nhu Leptomonas sp. Cac microsporidia nhu Agmasoma sp, Microsporidium sp
¢6 thé xam nhép vao co, tim, hé thén kinh, mang hoédc gan tuy. Bénh phé‘) bién do bon
nay géy ra la bénh tom bdng (cotton shrimp disease). Tém mic bénh nay ¢6 mau md
duc & cdc mé bi nhiém va thdn tré nén cong queo. Mic du khong giy chét nhung
biéu hién khi nhiém bénh 1am giam gi4 tri thwong phim ca tom.

2.2.5. Cic gigi phdp khic phuc
— Tang cudng sir dung thirc dn probiotic trorig nudi trdng thiy san.
~ Phong bénh bing probiotic.
— Kich thich tang truong nhlfng khéng dung chit khang sinh.

2.3. Vai tré cua vi sinh vat probiotic trong nuéi tréng thiy san

UN FAO udc tinh tdi nim 2020 thi mét nira nhu ciu thiy san cua thé gioi sé
duge dap (ng nhé nubi trdng thuy san, vi ngudn ca tu nhién s& bi khai thac qua tai va
s& giam. Nganh nudi tdm dang phat trién rong khip trén toan thé gi¢i. Day la mot
nganh cdng nghiép manh véi gia tri twong ing khoang 10 triéu USD. Tém su la loai

duge nudi phé bién nhét. Tuy nhién, & hiu khip trén thé gidi, nganh cong nghiép

nudi tdm dang vap phai kho khan 16n do dich bénh, chi yéu do vi khudn (dic biét 1a .

Virio harveyi) va virus gdy ra. Khi phat hién bénh, ndng din thudmg sir dung cac hop
chét khang khudn dé rai xubng hd nudi hodc cho thém vao thirc 4n. Rét nhidu nong
dén da sir dung cac khang sinh voi sb luong 16n nhu 1a thude phong bénh, thim chi
ngay ca khi chua xic dinh dugc tac nhén gay bénh. Khoang 20 nam trudc day, khang
sinh ding véi mot lugng rdt 16n, hing nam lugng khang sinh san xuét ra lén t&i 27
ngan tin, 90% s luong nay bd sung véo thite 4n chiin nuédi. Viée sir dung khang sinh
nhu viy di tao ra nhitng dong vi khudn khang khéng sinh. Céc vi khuin nay c6 thé
truyén gen khang thudc cho vi khuin giy bénh & ngudi, din dén nguy co khéng thé
ding khang sinh dé chira bénh cho ngudi. Loai ngudi di phai tén hang ty db la dé
nghién ciru va tim ra nhimg loai khang sinh mé&i thay thé khang sinh cii d3 mét tac
dung diét khudn. Nhiéu tac nhén giy bénh dudmg nhu d6t bién thanh dang nguy hidm

hon rat _nhiéu so v&i nhitng dang d3 xuét hién cich day hang chuc nidm, va do d6 cho

dii tom khdng b stress bai chét lugng nudce trong hd nudi thi ciing khong chiu ndi su

tan cdng clia cic loai bénh dich. Nhu vay, ¢6 vé€ nhu cach lam ciia néng dén di 1am

cho vén d& ngay cang tré nén trim trong.
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Lot giai cho van dé nim & linh vyc sinh théi vi sinh vét chr khéng phai ¢ linh
vuc dwge hoc (tim ra cac khang sinh hay vacxin méi). Néng dan nudi tdm cin phai
hoc cach chung séng nhé vao mét quén xa phirc tap cac vi sinh vt va diéu khién
ching. Phuong phép sir dung cac vi khuédn ¢6 loi, tire 12 cde vi khudn probiotic, dé
loai trir c4c vi khudn ¢6 hai bing qué trinh canh tranh t5f hon nhidy so véi phuong
phap sir dung khang sinh. Ngay nay khang sinh da bj han ché sir dung 1am chit kich
thich sinh truong va phong bénh trong chin nudi va nudi trbng thuy san. Bit diu tir

‘ndm 2006, Céng dong Chau Au dd cdm sir dung tit ca cac loai khéng sinh lam thire

an bd sung trong chin nudi va nudi trdng thuy san (NTTS).

Lich sir dung probiotic trong NTTS con rdt méi mé. Yasuda va Taga, lan diu
tién st dung vi khudn nhu mét ngudn thuc phdm va nhu mét tc nhin sinh hoc dé
khéng ché bénh cuia ca vio nam 1980. Vi khudn Vibrio alginolyticus duge dung nhu
mét probiotic cho tém & Ecuador vao nim 1992, nhe vdy sin luong tdm di ting 35%
trong khi toan b§ luong dung khang sinh giam 94% trong thdi gian tr 1991 dén
1995. Nauy giam lwong khang sinh trong NTTS tir 50 tAn vao ndm 1987 xudng con
746,5kg nim 1997, nhung san lugng ca vin ting tir 50 ngan tin lén 350 ngan tin.
Ngay nay viéc st dung probiotic trong nudi tdm & Mexico ciing tré phd bidn. FAQ
ciing coi viéc nghién ciru probiotic cing voi cdc chit kich thich midn dich
(immunostimulant), cic chét nf’ihg cao kha ning mién dich (immune enhancers) nhu
mét trong cdc bién phap chii yéu dé cai thién chit luong méi trl.rc‘yng nudi thuy san.

Xu hudng sir dung probiotic trong nudi trémg thdy san dang ngay cang ting lén
do cac két qua nghién ciru cho thiy kha ndng lam ting ning suat va ngin ngira bénh
cua ching. Pa ¢6 rit nhidu bao céo vé nhimg loi ich cua viéc sir dung probiotic trong
nudi trdng thity san dem lai. Cac trai nudi tom & Indonesia st dung cac ché phdm nhu
Mutibacter, Enviro star, Super NB... v6i myc dich phén giai cac hop chit hitu co tir
phén va thitc an thira (Supryadi, 2000). Theo Boyd (1995), sir dung probiotic ¢6 thé
giup ngin ngira mii vi, giam thanh phan tao luc, téo lam, gidm nifrate, nitrite,
ammonia, va phosphate; ting oxygen hoa tan va ning cao kha ning phin huy chat
hitu co (Boyd, 1995). Céac dong chon loc Bacilius spp. 44 dugc sir dung qua thyc-
nghiém dé kidm ché sy 14y nhidm cua cac lodi Vibrio (Moriarty, 1998; Rengpipat va
ctv, 1998). Nhitng ngudi nubi tém st & Philippin s& dung vi khudn va men nhu 13

- thitc dn cho tém (Primavera va ctv, 1993). Scholz (1999} da cho thdy cac loai S

cerevisiae va Phaffia rhodozyma gitip ning cao sirc dé khang chéng bénh do Vibrio.
Cé 3 cach sir dung probiotic trong nudi trdng thuy san: Dua truc tiép vao nudc dé vi
khuén-probiotic khu tri truéce trong nuéc, tron probiotic vao thirc an, nudi bang thic
in sbng (rotifier, artemia) v&i probiotic.
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Bang 8.1. Probiotic va cac thire &n phy gia dwee ding trong nudi tréng thay san

S:;iﬂﬁng vat Chiing probiotic Thir nghiém véi Két qua
A.salmonicida
A. hydrophila
. Lactobacillus spp )
Ch héi Tetraselmis suecica | 8. liguefaciens Phong bénh rit t6t

V. anguitiarum
V. saimonicida
L Yersinia ruckeri typ 1
Tém hiim CA2 - Cho nang sut cao

L.planta V salmonicida Lactobacillus xam nhép vio
Ch hdi o e e thanh rudtnon
' e | Khong thé chéng dugc bénh
Sé Vibrio spp V.anguillarum Kiém so4t bénh tét

Pseudomonas sp

Cho nang sudt cao

Tom sa Bacillus St V.harveyi Kidm soat bénh tét
Tom s Lactobacillus spp. | V.harveyi Ei;ﬁ zlcl)itt (l;aé(r)lh e

2.4. Cor ché tac dong cua probiotic

Di cé nhidu nghién ciru giai thich co ché tac dong cia probiotic, song van con ¢é
nhiéu y kién khac nhau. Sau day 13 tom tit nhimg kiéu tic déng cia probiotic duge
nhiéu nha khoa hoc ché‘ip_ nhin

2.4.1. Probiotic sén sinh cdc chit irc ché

Su ¢6 mit cia cac vi khudn sinh céc chit Gc ché trong rudt cia vat chy, trén bé
mdt hodc trong méi trudng nudi di tao ra mot hang rao ngan chin su sinh sdi cua cac
tac nhan gy bénh co hdi. Cac chét diét khudn hay ¢ ché hoat déng cia vi khudn gay
bénh do vi khudn probiotic sinh ra c¢é thé tac dong don ddc hoac phéi hop vdi nhau,
bao gdm: cac chét khéng sinh, bacteriocin, siderophores, lysozym, protease, hydro
peroxit va cac acid hiu co (lam bién déi gia tri pH). Ngoai ra gin day, amoni va
diaxetyl ciing duge dua thém vao danh sach nay. Cac nha vi sinh hoc d& dua ra cac
bing chimg sau: Lactobacillus sp. c¢6 thé san sinh bacterocin 12 chit trc ‘ché sinh trudng
c_ﬁa céc vi khuln khac (chu yéu 12 vi khuin gram duong). Cac vi khudn bién san sinh
enzyme phén giai vi khuin chdng lai Vibrio parahaemolyticus. Alteromonas sp. dong
B-10-31, phan lap tir nu6e bién gin bé bidn cua Nhit Ban san sinh monastatin ¢ tac
dung rc ché hoat tinh protease clia Aermonas hydrophila va V. anguillarum.

2.4.2. Canh tranh hod chit/ning hegng voi nhitrng vi khudn khic

Tét ca céc vi khudn déu cén Fe dé tang trudng. Siderophore 1a chat co khdi lugng
phén tir thip (<1500), ¢6 kha ning gin véi cac ion sit. Siderophore c6 thé hoa tan st
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két tha thanh dang dé str dung cho vi sinh vat, do d6 n6 1a mot cong cu thu lugm sit
rit quan trong ddi vdi cac vi sinh vét. Cac vi sinh vat vo hai sinh siderophore c6 thé
duoc su dung nhu pI‘OblOth dé canh tranh st v6i cdc vi khudn gdy hai. Ban than vi
khuén c6 hai bj loai bo thi cling ¢ nghia 1a loai bo duge dbi thii canh tranh cac chét
dinh dudng va nang luong ding cho vi khuén probiotic va cho vat chu. Sir dung
Pseudomonas fluorescens nhu probiotic trong nudi ca hdi nuée ngot va ca hdi dai
duong c6 tac dung han ché 4. salmonicida theo co ché nay.

2.4.3. Canh tranh vi tri bdm dinh véi vi khudn cé hai

Vi khuan probiotic ¢6 thé ngin can sy khu trd cia cc vi khuin gdy bénh bing
cach tranh gianh vi tri bam trén thanh rudt hay trén bé mit cac mé khic. Vi khuin
bam dinh trén niém mac ru¢t nh& co ché dic trung (dwa vio chit bam dinh (adhesin)
cta vi khudn va cac phin tir thu thé cua thuong bi ruét) va co ché khong dic trung
(dwa vao nhing yéu t4 hoa 1y hoc). Ngudi ta da ching minh duge kha ning bam dinh
va phat trién trén bé mit, hoic bén trong rudt, holic niém mac ngoai cua ching
Carnobacterium K1 lam cho ching nay canh tranh vuot trdi va ngin can dugce s lan
rong ciia cac vi khuan giy bénh & ¢4 nhu V. anguillarum va A. hydrophila.

2.4.4. Tdng cuwong dip teng mién dich

Khang nguyén cua probiotic kich thich té bao niém mac ru¢t san sinh khang thé
chbng lai tac nhan gdy bénh. Chét (rc ché cla problotlc tiép tuc nang cao hiéu qua
cia khing thé cta vat chu. Trong thuc nghiém, ngudi ta thiy dong vat thi nghiém
dugce bd sung vi khudn lactic da tang kha ning chdng lai bénh truyén nhidm duorng
rudt kha rd rét. Tom khong c6 kha niing tao khéng thé vi khong c6 dap tng mién dich
thé dich. Probiotic ¢6 tac dung tang cudmng dap (tng mién dich tu nhién.

2.4.5. Cdi thig¢n chit liegng nudc

Viée xir 1y nuwde nudi thuy san bing probiotic da cho thdy tic dung giam dugc
chit hitu co trong nude ao nudi, gidm ham lugng BOD (Biochemical Oxygen
Demand: nhu cdu oxy sinh hoa) va giam ddc do amoni, nitrite va hydro sulfua, khéng
ché duge vi khudn giy bénh. Ngoal cac kiéu tac dong trén, vi khuan probiotic con
gop thém enzyme cho con vat chu ciing nhu cung cap cdc nguyén té da vi lwong cho
vét chu, gidp chung str dung thuc dn hiéu qua hon va ting trudng t6t hon. Tuy nhién
cling can hru y rang, trong méi tuong tac véi vi tao thi vi khuan probiotic d6i khi lai
e ché sy phat trién cta vi tao, dic biét 1a tdo do. Trong sé 41 dong vi khudn thu
nghiém c6 tdi 23 dong e ché sinh truong cia tdo don bao Pavlova lutheri & mac do
khac nhau. Vi khuan probiotic han ché sy phat trién cda tao la didu khéng mong
mubn trong nudi du tring bing k¥ thudt nusc xanh (green-water technique), tirc 13 ky
thuit bd sung thém tio don bao lam thire &n cho 4u trung
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2.4.6. Chon lgc cdc chiing vi khudn lam probiotic

Tir truée dén nay, viéc tuyén chon cdc vi khuin probiotic thuong 1a theo kinh
nghiém chu it ¢4 cin clr khoa hoc. Rét nhidu thit bai trong nghién ciru probiotic ¢6
nguyén nhén tir viéc lya chon cic ching vi sinh vat khong thich hop. Thue ra, céc
bude tuyén chon khdng thay dbi nhung cac ching budc nay cén phai dwoc ap dung
thich hop d8i vdi cac vat chu khac nhau va céc mdi trudong khac nhau. Céc tiéu chi
tuyén chon chi yéu duge xé4c dinh cin cir trén khia canh an toan sinh hoc, phuong
phap san xuét va ché bién, phuong thirc X 1y vdi probiotic va vi tri trong co thé, noi
cac vi sinh vat probiotic s& hoat dong.

a) Thong tin co so-

Hai buéc dau tién cla qua trinh tuyén chon vi khuan probiotic. tiém nang la thu
thép céc tai liéu co sin va cac sb lidu thyc tién tai noi ip trimg.

b) Thu thdp cdc vi khudn probiotic tiém ndng

Dé str dung trong thuc tién thi viée xac dinh vi khudn probiotic tiém nang khong
phai 12 muc tiéu quan trong mic di viée xac dinh nay cling can phai dugc thuc.bién
mét cach hqp iy nhdm dam bao chit lugng san xuit v dugc ghi nhin ban quyén dé
dam bao quyén thucmg mai. Muc tiéu quan trong 1a xéc dinh kha néng tdn tai cla

chung probiotic tiém ndng do, tinh khang khang sinh va kha aing canh tranh vuot
~ trdi v cac ching khac. '

¢) Pdnh gid khu nang canh tranh vuot tréi ctia chung probiotic tiém nang voi
cdc chung gdy bénh '

DPay c6 1& la m{t budc quan trong trong qua trmh tuyén chon. Kha ning nay dua
trén kha ning tdn tai cia ching problotlc trong 4u tring vat chu, hogc trong moi
trudmg ciia nd, kha niang bam dinh trén bé mat vat chi, kha nang xam nhiém vao vat
chu va kha nang ngin chin sy xm nhdp va lan truyén cila cic- chung gdy bénh tidm
4n. Néu thiéu mot trong cac kha nang trén thi chung probiotic tiém ning s& khong
con 13 tiém ning nita va khé ¢6 thé mang lai 1¢i ich cho vit chi. Bing cach quan sat
su sinh truéng cua chung probiotic dang dugc lua chon trong mdi trucmg tuong tu
nhu méi trudng nudi au trung, co thé gitp du doan dwoc Kha ning sbng sét cla
ching d6.

d) Ddnh gia tinh gdy bénh ciia chung dwoc lwa chon

Budc tiép theo la danh g1a kha nang gy bénh cho au trung. Thong thudng nguoi
ta stt dung phuong phap "tim" v&i Au triung, ngodi ra c6 mdt phuong phap khéc cé
thé chip nhén dugc 1 giy nhifm nhong holic "tim" v&i Artemia nauplii. Néu két qua
kha quan va néu cé sy tuong xung tot giita ty 18 chét trong thir nghiém & Artemia
nauplii va ty 18 chét & Au tring tdm thi Artemia nauplii cd thé dem ap dung thuc té dé
kiém tra tinh giy bénh cuia cac chiing probiotic dang duorc lwa chon. Tuy nhién, cén
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A

phai hiéu ring. khdng thir nghiém nao cé thé thay thé duogc thi nghiém that ngay trén
sinh vat dich dang quan tdm,
e} Pdnh gid chiing probiotic voi du trimg tém

Thir nghiém nay c6 thé duge thyc hién trong méi truémg 4p trimg thit nhung c6
khuyén cio cho réng nén thuc hién truée hét & phong thi nghiém. Mot két qua tht
khéng chi 1a ty 1& 4u tring sdng cao ma con 13 cic dac diém caj thién khac & 4u tring
nhu sinh trudng nhanh, dat khéi luong cao hon, khéng stress tdt hon va giam ty 1¢
nhiém cac vi khudn co hai.

1) Dinh gid tinh kinh t6

Cudi cting cin phai phan tich vé mit kihh té xem liéu viée s dung probiotic dé
dang dé dau wr khong. '

Thyc té & o 2 " Téng quan
noi Ap trivng Tai ligu _Tuyen chon so cap tai idu
Cac chung probiotic | Sang loc cacching | =
tiém nang B trong dong K
, s
Canh tranh gilra cac '
ching trong méi  f---------- e b L e R R
. trueéng 16ng/rén :
f'-"_""""--“"l' ----------- 1 i
1 Y ¥ :
Danh gia hiéu qua Danh gia hiéu qua -, :
& neiap trirng trong phong thi nghiém Do
s Vi khuan probiotic
da dugc
kiém chirng
| v :
— Hiéu qua dwong | Phén tich tinh kinh té Nhan dang va
" .. T xac dinh dia diém
---= Higu qua &m ' -
.-~ = Khong hiéu qua ‘:f
Chung prabiotic ¢
kinh té cao B

Hinh 8.2. Sor db tuyén chon cac chiing vi sinh vit probiotic

145



2.5. Probiotic cai thién chat lwgng nwéc, chdng 6 nhiém moi treéng nubi
trong thay san

Trong qué trinh nudi trdng thiy san, nude trong cac hd nudi thudng bi 6 nhidm
nang. Dé cai thién chét lugng nude va chdng 6 nhiém cho cac thuy vue nudi trdng
thily san, ¢6 nhiéu bién phap khac nhau, tuy nhién hién nay ngudi ta dang rat quan
tam dén viéc su dung probiotic. Probiotic phd bién nhit la cac vi khuan sdng (thuong
dugc bd sung thém dich chiét nAm men véi cac enzyme ngoai bao). Mét s hang chi
ban dich enzyme ngoat bao ma khong ¢é vi _khuén séng. Dich chiét tir cac san p_hém
thuc vét ciing duge sir dung nhu 1a cac probiotic, phé bién nhét 12 djch chiét tir hat
cam, quit va ¢y Yucca (Yucca schidigera). Cac tac dong cua probiotic dbi véi cac
hd nubi trdng thiy san la: tang cuwong phan hiy céc chit hitu co. giam ndng do nito
va phospho, kich thich sinh trudng cua tao, kiém so4t amoni, nitrite, hydro sunfua,
giam nguy co mic bénh va tang ning suit tdm, cA.

Cdc vi khuidn song

Hién nay nguoi ta sir dung hai dang ché phdm vi sinh vét séng lam probiotic.
MGt dang chira bao tlt, hodc cac ph?m khac ctia mét, hodc nhiéu loai chira trong mat
méi trudng cé chat bao quan dé kim ham sinh truéng. Méi trudng ¢6 thé duoc pha
ché & dang chit 1ong, hoac hat bao cac mam vi khuén. Sau khi dua vao hd nudi, cac
mém vi khudn nay s& nhan 1&n nhanh chong. Loai ché phdm thir hai 1a vi khuan duge
nudi trong moi trudong dinh dudng. Ban dau, vi khuén dugc rai xudng hd nudi 2 dén 4
tuan mot lan. Hién nay, hau hét cac nha cung cdp san phdm déu khuyén rang, ché
phim loai nay nén dugce boén thudng xuyén hon, tham chi 12 hiang ngay. Cac loai
thudc Bacillus duge sit dung phd bién nhét, ngoai ra cac loai thudc Nirrohacter,
Pseudomonas, Enterobacter, Cellulomonas, Rhodopseudomonas, va cac vi khuan luu
huynh quang hop cling dirge sir dung 1am ché pham vi khuan song

Kiéu tac dong ctia cac mim vi khudn a lam ting cudng cac qua trinh tu nhién
nhur phan hiy chit hitu co, nitrate héa, loai amoni. phan nitrate hoa, oxy héa sunfua,
va phan huiy cac chat ddc. Cac hd nudi da cé sin mot hé vi sinh vt tw nhién c6 kha
ning kiém soat va bién dbi toan bd cac chit hiru co tdn tai trong mdt h¢ sinh thai tu
nhién. Céc quin thé vi khudn phan &ng véi su cd mat cia cac.co chat. Vi du, khi
trong hd xuit hién amoni thi cac vi khudn nitrate héa tu nhién s& oxy hoa amoni
thanh nitrate. Néu lwong amoni tang thi quin thé vi khudn nitrate hda sé phan ung lai
su ting co chit cda né bang cach tang sb luong (kich thuoc quan thé). Khi luong
amoni giam thi kich thudc quan thé nay lai giam xubng. Téc dd nitrate hoa rat nhay
cam véi ndng dd amoni nhung né cling phu thudc vdo nhiu yéu & khac trong hd
nhu nhiét 49, ndng d6 oxy hoa tan va pH. Néu qua trinh nitrate hoa khoéng tang tuong
g véi luong amoni tang thi nguyén nhan 1a mot trong sé cac yéu td méi trudng
khong dugc théa mén chir khéng phai do ¢6 it vi khudn nitrate hoa.
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Chwong IX
X LY NG C THAI BANG BIEN PHAP SINH HOC

Hoat ddng cdng-ndng nghiép va sinh hoat hing ngay cia con ngudi thai ra cic
chat thai Iong. Dua theo ngudn gbc phat sinh, nwoc thai duge phén loai thanh hai
nhém 14 nuéce thai sinh hoat va nude thai san xuit.

— Nudc thai sinh hoat Ia nuéc thai ra tir hoat déng sinh hoat hing ngiy cua con
nguoi, tir cac hd gia dinh, bénh vién, khach san, co quan, trudng hoc, ... Thanh
phén cht yéu 13 cac chét hitu co d& bi phin hiy sinh hoc.

— Nudc thai san xuét 13 nuwde thai ra tor hoat dong san xudt, tir cac khu cong
nghiép, tiéu thu cdng nghiép, giao théng vén tai,...Thanh phin nudc thai loai
nay phirc tap tuy thuéc vao dic diém ting nganh san xuét.

Lugng chét thai léng qua, hojc khéng qua x& 1y s& qua cbng. rinh, dudmg éng
chay vao cac thiy vye tu nhién nhu nude ngdm, song, hd va cac dai duong. Theo ly
thuyét, chit thai s& bién mét khi chiung chay vao cac thuy vuc tu nhién nhu vay. Cau
cédch ngén "hoa lodng la cach giai quyét & nhiém" ¢6 phan nao ding trong trudng hop
nay. That may mén, sy tu lam sach thuc su 14 kha nang vén ¢6 cha nude tu nhién.
Kha ning nay dua trén cac chu trinh sinh dia hoa va mbi quan hé giita cac quin thé vi
sinh vét tu nhién. Chu trinh sinh dja hoa 1a qua trinh bién d8i dang ctia c4c nguyén td
héa hoc nh&r qua trinh sinh hoc, 1am cho cdc nguyén t5 tuin hoan theo mot chu trinh
toan ciu giira cac quyén: khi quyén, thiy quyén va thach quyén. Cac chit dinh dudng
hiru co trong nudc duge trao ddi va khoang héa nhd mét hé vi sinh vét tr dudng ban
dia trong nuée. Khodng hoa 1a mot qua trinh bién ddi cac chit hiru co thanh chét vd
co duge thue hién chi yéu nho vi sinh vat. Trén thue té, tu nhién cé thé chip nhan
mdt Iugng nho chét thai thd ma khéng gy ra mdt sy suy,giam chét lugng nudce
nghiém trong ndo. Do 1a nhd hoat ddng cua cic quan thé vi khudn phin giai cac chit
hiru co trong ty nhién.

Tuy nhién khi nuéc bi 6 nhiém bdi ndng dd cac chit hitu co gua cao thi ching s&
doi hoi mdt lugng oxy rat cao. Nguge lai, nhu ciu oxy cao cling biéu thi su co mit

~cia mot lugng qud tai cacbon hitu c¢o trong nude. Luong oxy hoa tan trong nudc

trung binh hiém khi vugt qué 8mg/l, do tinh hoa tan ciia oxy thap. Trén thuc té néng
dd nay .cé thé th:fl_p hon do hoat ddng cita vi khuén dj dudng. Do d6, viéc ting thém
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chit thai ¢6 ham lugng hitu co cao vao hé sinh thai nudc ¢d th_é din dén s thiéu hut
oxy. Tinh trang kiét qué lugng oxy hoa tan trong nuéc 1 hau qua tit yéu cua lugng
nude thai qua tai vao cac ngudn nudc tu nhién. Viéc mét oxy trong nudc cé thé giét
chét nhitng sinh vét hiéu khi, bao gém ca cac vi sinh vat, ca va cac dong vit khong
xuong séng. Sy phan hiy xac sinh vat trong nuée ciing can thém oxy. Su 1én.men vit
chét lam ting mui, vi va mau séc chit doc hai, ngudn nudc s bi nhiém bén va hoi théi.

1. DANH GIA PO O NHIEM

D% nhi€m bén clia nude thai duge danh gia thong qua mot sé chi tiéu co ban nhu
nhu ciu oxy sinh héa (BOD), nhu cdu oxy hoa hoc (COD), chit rin tdng s6, chét rin
huycn phu,... _

— Nhu cau oxy sinh héa (BOD-Biochemical Oxygen Demand) la mdt chi tiéu
dugc sit dung réng rdi nham do chit luqhg nuée. BOD 1a lugng oxy hoa tan ma vi
sinh vt ddi héi cho qué trinh phan giai hiéu khi cac chét hiru co ¢6 mit trong nude
thai. Mirc d6 6 nhiém ngudn nuéc duoc phan anh qua chi s6 BOD. Nuoc cang nhiéuy
chét hiru co d& bi oxy hoa, tirc cang 6 nhiém thi BOD cang cao. Vi thé, phucng phap
BOD dugc sir dung rong réi dé theo dai chit luong nuée va qua trinh phén huy sinh
hoc chit thal N6 dugc thiét ké dé x4c dinh luong oxXy tiéu thu bai vi sinh vt trong
qué trinh oxy héa vt chit hitu co trong méu. Pon vi tinh BOD thudng dugce sir dung
12 mgO,/1.

~ Nhu cdu oxy héa hoc (COD-Chemical Oxygen Demand) 12 lugng oxy cén dé
oxy héa bang con dudng hoa hoc cac chét hitu co va vo co ¢6 mit trong nude. Dé
xac dinh chi tiéu nay nguoi ta thudng sir dung tic nhan oxy héa manh 14 kalibicromat
(K2Cr;07), hodc kalipermanganat (KMnOy4). COD cang 16n thi mirc d6 6 nhiém hitu
¢o cua nudce thai cang cao.

— Chdt rin t6ng 56 (TS-Total solid) I toan bd lugng chét réin & dang hoa tan va
- lo limg ¢6 trong nuoc thai. TS duge tinh bang khdi lugng chit kho con lai khi béc
hoi hét nude trong nude thai. _

~ Chét rin huyén phi (SS-Suspended Solids) 13 lugng vit chét co kich thude
nho lo hing trong nude duge xic dinh bang cach loc qua gidy loc tiéu chudn, siy o
103 - 105°C dén khéi luong khong ddi rdi dem can.

2. X LY NUO'C THAI

Viée duy tri chat lugng mét ngudn nude dat yéu cu. ¢6 nghia la ngudn nuée dé
khong duge chlta quéa nhiéu cac chat dinh dudng hitu co va vd co, hodc cac chit doc
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hai, hay cac chat lam mét'm§( quan. Lugng oxy, nhiét do, do mudi. d6 duc va pH
khong dugc thay dbi qua ngudng khién cho ngudn nude do khong con kha nang nudi
séng ca va mét di muc dich giai tri cua nd. Chung khong dugc tr¢ thanh phuong tién
truyén bénh (qua phan). Muc dich cua viéc xir Iy nude thai la loai bo cac chét hitu co.
tac nhin gay bénh cho ngudi va cac chét héa hoc doc hai.

Cac phuong phap xir ly nude thai hién dai déu nhim muc dich giam luong chat
hiru co trong nudce thai dé nhu ciu oxy cua né it hon trude khi n6 di vao mat thuy
vuc nao d6. Cac phuong phap nay déu két hop cac phuong tién 1y hoc, hoa hoc va vi
sinh vét hoc. Hau hét cac nudce phat trién hién nay déu ¢ hé théng xtr 1y nude thai.
Nude thai dugce xir ly qua ba bude. Xir ly cdp mér nhés céc phuong phap phan tach ly
hoc nham giam nhu cau oxy. Xir ly ¢dp hai nhé qua trinh phan huy sinh hoc cua cac
vi sinh vét dé giam tiép néng do chit hitu co trong nudc thai. X ly cdp ba sir dung
cac phuong phép hoa hoc dé loai bo cac hop chit vé co. -

Xir ly cép_m@t (lyhoe) = Xirly ¢ép hai (sinh hoc)
Nuée thai 3| Bébun
Chialnhd e
> Bé suc khi
L ——
Pa mat ly o ch .
v Léng thir cip :ﬁ'é;‘““'}"‘i Iiugﬁgtflf}g 4

| Léng so cép H 7y
T

Luéi loc nho giot

¥

Thii chét rin

Hinh 9.1. So d6 cac céng doan trong xw ly nwéce thai. Vi sinh véi phan hay
chét thai & giai doan thir hai.

2.1. Xtr ly cap mot

Xir Iy cap mot 1 loai bo nhimg chat rin bing phuong phép vat 1y gdm ba bude:
— Loai bo nhimg chat rén ¢6 kich thudc 16n nhu 16p xe, chai lo, vo hop.

— Sang loc céc vat chat ¢6 kich thuée nhd nhu da, soi.
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— Sa lang dé loai cac chét ran dang hat nhé nhu gidy, phan. Céc chit rin ling &
day bé s& duoc phan giai bing phuong phap ky khi trong bé phédn giai bun (sludge
digester), hodc dugc dung lam phéan bén.

Chi ¢ mdt phan tram rat thdp nhimng chét hitu co lo ling hodc hoa tan 14 thuc su
bi khoang hoa trong qua trinh xir 1y chét thai 16ng. Phin 16n nhitng chit nay bi loai
b6 bang cach 1am ling. Trong phuong phap nay, vin d& xir 1y nuée thai 16ng vé hinh
chung lai trér thanh x{r 1y chét thai cimg, vin & ma hién nay van chua duoc giai

guyét. Tuy nhién, su thay thé trén lai rit quan trong va cén thiét vi néu khéng nude
' thai ¢6 chi s6 BOD cao s& di vao hé sinh thai nuée ty nhién vén ¢é ham luong oxy
hoa tan thip, giy ra nhitng tac dong tidu cuec. Phin chét long con lai cua nudce thai ¢é
chira ca nhirng chit dinh dudng hoa tan va chét hitu co ¢6 thé duge xur 1y tiép, hodc
tham chi cé thé thai ra mai truong ngay sau lan xi 1y cip mot. Do chat thai long c6
nhidu dang khac nhau va cé thé chira nhiéu chit rin, it chit hiru co hoda tan, phuong
phap xir Iy cdp mét ¢ thé lam giam tir 70% dén 80% chi s6 BOD. Nhu thé ¢6 thé coi
la dat yéu ciu. Tuy nhién, d8i véi nudc thai sinh hoat dic trung, phuong phap nay
. thong thudng chi giam khoang 30% dén 40% chi s BOD.

2.2, X{r ly cap hai

~ Xir ly c4p hai la qua trinh phan giai cac chat hitu co va lam gidam BOD Bﬁng con
durdong sinh hoc. Mudn BOD giam dang ké thi can phai 4p dyng thém nhiéu phuong
phép xir 1§ cép hai. Trong cic phuong phap nay, mét phén nho chit hiru co hoa tan
duge khoang hoa. Phin 16n hon duge chuyén hoa thanh chét léng cé thé xu ly duoce.
Su két hop gitra xir 1y cAp mot va cp hai s& lam giam BOD trong nuéc thai chua qua
Xt 1y tir 80% dén 90%. Xir Iy cip hai dua vao hoat dong cua vi sinh vt (cé thé 1a vi
sinh vét hiéu khi hoc ky khi) va duge vin hanh bai nhiéu thiét bi khac nhau. Mot
phuong phap xir ly cdp hai dugce coi la hoan thién va hiéu qua néu sau xi 1y dat ndng

d0 BOD v/ hodc chét rin thip hon 20mg/l. Do phuong phép xir Iy nude thai cp hai-

dua vio hoat ddng cia vi sinh vit nén né rat nhay cam vai cac chit hoa hoc ddc¢ hai co
trong nurée thai cdng nghidp. Mat hodc nhidu céc phuong phap sau ddy sé& dugc sir dung:

2.2.1. H oxy hda

Ho oxy héa con duge goi la hd én dinh. Chung dugc ap dung vao phuong phap
xtr ly nuéc thai cdp hai dang don gian tai ndng thén hoic & nhitng nha may cdng
nghiép. Cac vi khuén di dudng s& phan huy nhiing chét thai hiru co trong hd va sin
sinh ra nhitng san pham té bao, hodc khoang chét c6 thé kich thich su tang trudng
cta tao. Cac quén thé tdo-s& sinh ra oxy dé bu lai tuong oxy da mét do vi khuan di
dudng. Diéu nay cho phép tiép tuc qua trinh phin hiy chat hitu co. Sy oxy hoa dat
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dugce dua vao su khuéch tan cia oxy va quang hop ciia tao. Boi viy nhitng hé nay
can du ndng trén dién tich 1én dé dam bao di 4nh sang cho qua trinh quang hop cua
tao. Thong thudng cac hd nay cd chidu siu dudi 3m. Do s oxy héa dién ra khong
hoan toan nén sinh ra moi khé chiu, Hoat ddng cia hd oxy héa bi anh hudng 16n vao
su thay ddi ctia thoi tiét theo mua. Boi vy, hd oxy héa chi sir dung dugc & nhimng
ving ¢6 khi hdu am ap. Vi khudn va té bao tdo dugc hinh thanh trong qué trinh phin
hiy chét thai s& ling xudng day hd. Két qué 1a ho s& bi diy. Hd oxy hoa nhin chung
¢ chi phi thdp, nhung xem ra kém hiéu qua. Chung doi hdi dung tich chira 1on va
thoi gian duy tri'dai. Su phén huy céc chat hiru co trong hd twong ddi cham. Thei
gian xur ly nudc thai sinh hoat ¢é thé kéo dai mot tudn. Nude thai ¢ chira san phim
oxy hda thuong dugce loai bo dinh ky. Sau dé hd lai duge dé day nuée thai chua xir ly.

2.2.2. Lwdi loc trich-ly

Hé théng loc trich- ly 1a phuong phéap xir Iy nude thai hiéu khi tuong déi don gian
va it tén kém. Nu‘orc thai s& dugce ra1 déu béi mot thung tudi xoay vong duoc treo trén
mat gian loc xop Nuédc thai sé ngdm qua gian xdp. Chét thai duge thu gom & dudi
ddy. Chét lidu xop duge phu bai 16p sinh khéi vi khuin day dac va nhay. Lap vi
khuin ndy chu yéu 1a Zooglea ramigera va mot s& vi khuan tao nhay trong tu.
Zooglea ramigera 1a mot loai vi khuan nhay Gram am tao ra mét khéi 16n goi 1a keo
tu. Dam keo tu kich thich sy sinh truéng cla quin x4 vi sinh vat, bao gbm vi khuén,
ném, dong vat nguyén sinh va nhitng vi sinh vat khac. Quin x4 vi sinh vt nay hip
thu va khoang héa nhiing chat dinh dudng hoa tan trong nudc thai, lam gidam BOD
trong nuoe thai. Sy thong khi xdy ra bi dong nhu mot két qua tt yéu cua su chuyén
dich khong khi qua gian x8p. Nude thai ¢6 the dugc chuyén qua hai hodc nhidu hon
lugi loc nhé giot, hodic quay vong vii lan qua cling mét ludi loc dé giam BOD dén
mdt mirc do twong doi. Nude thai tir ludi loc tidp tue duge 1am sach bing cach cho
sinh khéi bi bo di ling xubng trude khi thai ra ngoai.

Ngoai tinh don gian va kinh té, diém bat lgi cua phuong phap nay 1a néu chit
dinh dudng trong nude thai qua nhiéu thi s& san sinh ra rat nhiéu vi sinh vit nhay. Tu
do6 s€ can trd su thong khi va giam ty 1€ loc. Do d6 phai thay luéi loc dinh k3. Ngoai
ra, nhiét dd quéa thap vao mua déng ciing lam giam manh tinh hiéu qua cia hé théng
thiét bj ngoai troi nay.

2.2.3. Ban hoat tinh

Phuong phap xir 1y nude thai b.%mg bé bun hoat tinh hidu khi duoc st dung rét
rong rdi. Nuodc thai duge ling xudng, sau dé noé duge dua vao bé suc khi ciing véi
hdén hop chét hiru co hoa tan. Tai diy vi sinh vit thyc hién phan hiy chét hitu co
trong nudc thai. Su théng khi durgc tao ra trong qua trinh bom v/ hodc khudy tron.
Sau do, nude thai cing vdi san pham phan gidi hiéu khi s& duoc chuyén tir bé suc khi
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sang bé lang dé loai bo cac chit rén sinh hoc. Tir bé ling, mot phin bun hoat tinh
duoc hdi luu vé bé hiéu khi dé ting cudng hoat tinh cua vi sinh vat. Trong qué trinh
léng, mot quin thé vi khudn di dudng phat trién rit manh. H3n hop co chit hitu co
trong nudc thai cho phe’p chiing sinh trudng ca & dang huyén pht va dang khdi hay
dang keo tu. Cé rat it nAm 50'1 dong vt nguyén sinh va nim men. Pdng vat nguyén
sinh 12 vat in vi khuin chi yéu.

: , Nudc sach
Bé suc khi

-
h A

Khang khi

Bom tré&r 1ai mdt phan bun hoat tinh
Xa bun cidn
Hinh 9.2. Sor 46 hé théng bun hoat tinh

Phuong phap bin hoat tinh ¢6 thé 1am giam tir 10 — 15% chi s BOD trong nuéc
thai chwa qua xu ly. Phuong phép nay ciing lam giam dang ké cic tc nhin giy bénh
dudng tiéu hda nho tac dong két hgp cua sy canh tranh, vat dir - con mdi, hﬁp thu va
ling. Mot s tac nhidn giy bénh nhu Saimonella, Shigella, Escherichia coli va
enterovirus giam di t¢i 90 — 99% trong mrdc thai d3 qua xir 1y so vai trude khi xir 1y,
Cac enterovirus duge loai bd nho su hép thu cac hat virus 1én 1ép bun lang.

2.2.4. Bé tir hoai

Bé tu hoai 1a hé théng xir Iy ky khi don gian nhét, thudng duge sir dung rong réi
& khu vuc ndng thon, cho hd gia dinh, noi thiéu hé théng xir 1y nude thai chung. Bé
tu hoai hoat dong nhu mot bé léng chu yéu 12 nudce thai tir nha vé sinh. Bén trong bé
tu hoai, cac thanh phin hiru co clia nude thai duoc trai gua sy phén hay ky khi so
cip. Bun tich tu dugc lwu trong didu kién ky khi. N6 duoge phan huy bét cac vi sinh
vét ky khi thanh cac acid hitu co va hydro sunfua. Cac chat rin can ba ling xudng
day bé. Nudc thai di duoc lam sach s& thim vao dit. Xir Iy tu hoai khong phai 12
phuong phap tiéu diét cac tac nhin gdy bénh dang tin cdy. Vi vdy can dat bé xa giéng
nudc an.

2.2.5. Bé ky khi

Céc bé ky khi 1a nhitng bé 1&n men lén duoc thiét ké cho qua trinh hoat dong lién
tuc trong diéu kién ky khi. B& ky khi 16n chi sir dung cho qué trinh ling dong bun

152

L
(‘0-3. o‘t



e’ ?go
. j:q"b

trong nudc thai va xir Iy loai nude thai cdng nghigp cé BOD rit cao. Bé ¢ chita ham
lugng 1ém cic chat hitu co lo lung, trong d6 c¢6 mot phan 1én 1a sinh khdi vi khudn.
S6 lugng vi khuén trong mdi ml c6 thé Ién téi 10° - 10'°. M{t quén x4 vi khudn phiec
tap s¢ hoat dong phén giai ky khi cac chdt hiru co trong bé.

~ Phéan giai ky khi chit thai 14 mot qué trinh hai bude. Dau tién, chit hiru co, bao
gdm ca sinh khéi cua vi sinh vat duoc chuyén thanh cac acid béo, CO; va Hy. & bude
tiép theo, metan duge sinh ra. Nhiing san phidm cudi clng trong bé ky khi 1a mot hén
hop khi, xﬁp xi 70% 1& metan va 30% la cacbon dioxit, sinh khdi vi sinh vat va cac
chét cin ba khong thé phén hay sinh hoc. Khi duge sir dung dé van hanh may bom
hodic/va cung cip nhiét dé duy tri nhiét do cho bd. Néu duoc tinh sach, khi c6 thé
duoc dem ban. Vi vay, ngoai chirc niang loai bo réc thai, bé ky khi con tao ra ngudn
nhién ligu thiét thwc. Bé ky khi sinh ra mdt lugng bun nhé hon so véi trong nude thai
ban ddu. San pham nay van tao ra mui thdi va 0 nhiém nuée. Vi vay, cin duge dat v}

. nhitng noi xa ngudn nude an.

Sau diy la mét vai dang cong trinh xir 1y ky khi dién hinh

a) Bé metan cé dién. Puoc dung & xir 1y cin lang (tu be lang) va bin hoat tinh

du cua tram xir Iy nuée thai. Hiu hét cac tram xir Iy nuéce thai thanh phd déu st dung
hé théng nay.

b) Bé loc ky khi (Anaerobic Filter). Trong cOng trinh nay, qua trinh xu 1y dugc
thuc hign qua vat liéu loc ¢6 bAm céc vi khuin ky khi. Céc chit hitu co trong nudc
thai bi céc vi khudn nay phan giai nhung ban thin chung khong bi nia tréi.

¢) Bé xir Iy ky khi véi dong chay nguec qua-l6p dém bin hoat tinh (UASB-
Upﬂow Anaerobic Sludge Blanket). Nudce thai di tir dudi 1én qua 16p dém bun duge
cAu tao tir cac dam bong, hodc hat sinh khdi s& di&n ra qua trinh phan giai. Khi sinh
hoc (chit yéu 14 metan va COy) sinh ra s& tich tu & chinh giita phin trén cia bé, sé
gay hién tugng tudn hoan, nhe d6 duy tri d¢m bun sinh hoc ké trén. Khi tu do dugc
hut vao vom thu khi dit & dinh bé phan tng. Nude thai da xit Iy cling véi mdt phin
bun va nuéc trong duge tach ¢ trén. Phan bun ling duoc dan tré lai dém bun. Bé giir
dém bun trong hé thdng treo do dong nude thai déng 1én. Vin téc cua dong nuéc thai
chdy nguge 1én khoang 0,6 — 0,9m/h. Gan ddy UASB duoc cai tién thanh UAFP,
tirc 1a phuong phép loc ky khi chay nguge (Upflow anaerobic filter process), theo do
ngudi ta lap cac gid thé nhan tao, holdic cc ban 6 bé mit tiép xic 16n cho vi khuin
bam v&i mét 46 cao. Nhér do hiéu qua xit 1y cao hon.

2.3. Xtr Iy cap ba

Bat ky qud trinh loai bo chit 6 nhidm con lai sau khi xir Iy cip hai dédu dugc xem
la xir 1y cdp ba. Xir Iy cip ba c6 thé gdm cac cdng doan sau day:
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Ding chét keo tu hoa hoc dé lang cac hat rén.

Tién hanh loc cudi ciing dé loai cac chét rin dem dét 14y tro, trdn xi ming va
chit mau diic gach 16t he dudng holic phoi khd 1am phan bén. '

Loai bd hodc lam giam lugng phosphate va nitrate.
- Tay trung dé diét vi khudn gay bénh trude khi dua vao thity vure.,

Xu 1y cdp ba gitp loai bd céc chdt gay 6 nhidm hiru co khong thé phan huy sinh
hoc va cac chat khoang, dac biét 13 nito va phospho hoa tan. Tuy nhién, ngudi ta van
can ap dung cac phuong phap xir ly cép hai dé xit ly nhirng chit thai c6 thé phén huy
sinh hoc duge, bdi vi khong can thiét phai chi phi tdn kém dé xi 1y nhitng chat nay &
giai doan xu 1y cdp ba. Ludi loc cacbon hoat tinh thuong duge st dung dé loai bo
nhirng chét thai con lai sau lan xit 1y cdp hai.

Nudc thai ¢6 chita phosphate va cac dang mudi nito cé thé gdy ra tinh trang
thira chét dinh dudng trong hé sinh thai nude. Viée tang thém chit dinh dudng do6t
ngdt do thai nude thai hoic phé phdm ndng nghiép cé thé 1am cho tao phat trién bung
nd. Nhirng tic dong khac nhau nhu che khuit anh sang, viéc ldy nhimg chat vi dinh
dudmg va sur cd mit cta chit hoa hoc ddc hai ¢é thé lam quén thé 130 chét. Sau do,
sinh khéi tao chét nay bi nhém vi sinh vat di dudng phan hiy va qua do lay di oxy
cung cép cho ngudn nude. Piéu nay s& lam cho ¢a chét nhidu dg ngat thad, hodc do
nude bi nhidém khue”in._Déng ngai hon 13, néu hién twgng nay khéng dugce xir 1y thi né
s& kéo theo nhiu thay déi khong mong mudn khac do sy i thira chit dinh dudng.
Trong d6 cd ca su thay dbi trong hinh dang cia mang tdo, nudc duc va tido bi mat
mau, quan thé ca ciing ¢6 thé chuyén tir dang loai ¢é gia tri sang dang dé& thich nghi
voi mdi truong hon nhung lai it quan trong hon. Dé tranh hién tugng 1t thira chit
dinh dudng, ta ¢ thé loai bd phosphate bing phuong phap két tua. Phuong phap nay
da 4p dung & lan xir 1y cdp mdt va hai, hodc trong nhimg thiét bi riéng biét dé chung
co thé duge 1ap lai nhiéu 1an. '

2.4, Tay triing

Cong doan cubi cung trong quy trinh xi 1y nuéc thai la tay trﬁﬁg. Cdng doan nay
nham tiéu diét nhitng vi khudn gay bénh dudng rudt va nhitng virus khidc ma nhimg
lan xir 1y trude khong diét hét. Phuong phép tiy tring thuong duoe tién hanh nhd
khir tring biang clo, vgi viée sur dung khi clo hodc hipoclorua (Ca(ClQ); hoic
NaClO). Khi clo khi tac dung véi nude sé tao ra acid hipoclorua va acid hidrocloric,

nhing chat tay thye sir. Con hipoclorit la mot chit oxy hoa manh nén né 6 kha nang

chéng khuan.
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Chuong X
PHUC HOI SINH HOC

1. THE NAO LA PHUC HOI SINH HOC

Bioremediation bat ngudn tir bie la su sbng, remedy la sita chita hoic diéu_ tri.
Thuat ngit nay cho dén nay chua dugce dich théng nhét ra Tiéng Viét. Tuy tac gia ma
¢O tén goi khac nhau nhu héi ciru hay phuc héi sinh hoc, béi hoan sinh hoc, diéu tri
sinh hoc hodc liéu phdp sinh hoc. Dy 1a cng nghé str dung cac tac nhén sinh hoc dé
khéi phuc lai dat hodc nudc di bi 6 nhidm bai cac chit ddc hai dbi véi sire khoe con
ngudi va méi trudng 'sc")ng. N6i cach khéc, ddy la qua trinh sir dung hé théng sinh hoc
mé chu yéu 1a c&c vi sinh vét ty nhién, hodc chon loc bz"mg cai bién di truyén, dé xuc
tic cho phan img phan hiy, hosc bién ddi cac chit doc hai ra khoi méi trudng. Vé
thire chit, day 1a viéc lam sach dé dua moi trudmg tro lai trang théai ban diu, hodc chi
it 1a bién nhiing chit doc hai thanh cac chét it ddc hai hon, hogic 1am giam nbng 46
cita chiing dén mirc an toan. Trong luc chura tim duge tir thich hop, ching ta tam goi
1a phuc hoi sinh hoc. Céc phuong phap phuc hdi sinh hoc bao gbm:

— Theo ddi va gidm sat qua trinh phan huy sinh hoc tu nhién (tu phuc héi_).

- Cai thién diéu kién méi trudng. Vi du, cung cdp chét dinh dudng, hodc tao do

thoéng khi cho cac sinh vét hoat dong.

~ Chu ddng cdy cac vi sinh vat da tuyén chon c6 hoat tinh manh dé thc diy

viéc phan giai chit déc. |

Néu qua trinh phan huy triét dé thi s& cho ra san phim cudi cung la khi cacbonic
va nude. Vi dy, dbi v6i cong nghé cii, néu dét bj nhiém chit déc thi ngudi ta phai cho
véo 16 dét, nhung v6i phuong phap phuc hdi sinh hoc thi ¢6 thé tién hanh xir Iy ngay
tai chd voi chi phi thdp. Tuy nhién, khong phai bat ky chét liéu nao ciing cé thé xit Iy
dugc bang phuong phép nay. Ngoai ra con phu thudc vao diéu kién noi xit 1y va thai
gian can cho xu ly.

1.1. Kha nidng phan huy sinh hoc

Co s¢ cua phyc hdi sinh hoc 14 qua trinh phén hity sinh hoc tu nhién, lam giam
ndng do chit & nhifm va oxy héa hodn toan mét s6 chat hitu co thanh CO,, H,0,
NO; ™ va cac thanh phan vé co khac cé thé tich lity trong m6i trudmg. Vi sinh vét dic
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biét thich hgp cho phuc hdi sinh hoc vi chang ¢é kiéu trao ddi chit rit da dang nén
¢4 khé niing chuyén hoa céc chét gdy 6 nhi®m nhu dau, hydrocacbon chita gc clo.
Kha nang vi sinh vét phin giai cac.chét hitu co gy 6 nhiém phu thudc vao cdu tric
clia chiing va dic biét 1 vao quy md cén phdn giai. Mét sb chat hiru co rat d& bi phén
giai, trong khi nhidu chét khéc lai rit kho, ho#c khéng thé phan giai bing con duréng
sinh hoc. Cac hydrocacbon cé khéi lugng phén tir thap dén trung binh la cac chit d&
bi phan giai sinh hoe. Céc hop chét sinh hoc la, dic biét 1a halocacbon, cé xu hudng
dé khéng lai sy phan giai va mét s6 chit, vi du, dioxin 1a cac chét "cing dau" con
kho bi phan giai hon nhi¢u. Théng thudng, cic hop chit phan nhanh va.hgp chét
nhiéu vong khé phin gidi hon so v4i cac phan tir chudi thing va phén tir chi c6 mét
nhén thom don gian. Nhin chung, cac chat bi halogen hoa cang nhiéu thi téc do phz‘in
hiy sinh hoc cang cham. Ngoai ra, tricloetan (TCE), mét loai dung mai phd bién va
bipheny!l polyclorit (PCB), chit ¢6 khébi lugng phéan tir cao duge dung trong nhleu
loai thubc trir su chira gbe clo, kho bi phén hay sinh hoc hon.

1.2. Phyc hoi sinh hoc trong xi Iy 6 nhidm diu

Dau mé dong vai trd rit quan trong tfong nén kinh té cua moi qubc gia nén viéc
thim do, khai thac va van chuyén déu mo ludn dién ra rt s6i dong. Diéu d6 kéo theo
nguy co & nhiém dau. Hang nam thit thoat diu ra mai trudng 1én dén gin 5 triéu tin.
Sau diy l1a mot vai vi du dién hinh: _

~ Chién tranh Ving Vinh nam 1991 da 1am cho 0.82 friéu tin diu thai ra méi

trudng.

— Nim 1979, mét vu nd giéng diu o Mex100 tam cho m&i ngay tran 10 — 30 ngan

thing diu ra vinh trong nhiéu théng.

- Nam 1989 tau Exon Valdez d3 lam tran 41 triéu m® diu ra vinh Alaska, lam

anh huong dén doi séng cua nhidu loai dong vat nhu chim, c4 voi, ¢4 hdi, dai
bang diu troc,... trong mot thot gian dai.

— Nam 2002, tau Prestige ctia Hy Lap bi gay lam déi, lam tran ra mdi ngay 125
tdn du va dai ddu kéo dai dén 250km doc b bién Tay Ban Nha.
— Viét Nam la nude san xuét diu khong l16n nhung tinh trang 6 nhiém diu ciing

khd nghiém trong. Mdi nam c6 khoang 5 — 6 vu tai nan tran diu.

- Nam 1994, tau chd dau coa Malaysia gip sy ¢b lam tran 1890 tin diu diezen
va 100 tin mazut lam cho hang chuc km’ ruéng lua va dién tich nudi tréng
thiy sin ¢ Can Gio va Nha Bé — Thanh phé H Chi Minh bi 6 nhiém ning.

— Nam 2005, tai cang Cat Lai cling xay ra sy ¢6 lam tran hon 100 tin dau.
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Nhitng su cd tran diu lién tuc xay ra khién viée tim giai phap xtr 1y t6i wu tré nén
cép thiét hon bao gid hét.

1.2.1. Cdc hydrocacbon diu thé

Kha néng phan giai hydrocacbon diu thé phu thudc vao cdu trac va khdi lurgng
phan tir cua chung. Cac alkan mach ngén 1a chit doc dbi véi nhidu loai vi sinh vat va
ching rat kho bj phén hay. Cac n-alkan c6 d% dai trung binh (Cyg ~ Cy4) dé bi phén
giai nhat. Cac alkan c6 mach cing dai thi kha nang phén giai sinh hoc cang giam.
Khi d6 dai tang va khdi luong phan tir dat dén 500 thi chiing khéng con 14 ngudn
cacbon cho vi sinh vat duge nira. Kha ning phéan giai cac hydrocacbon ddu mo ¢6 thé
sap xép theo thit tu giam dan sau day: n-alkan > alkan mach thing phin nhanh
> alken phén nhanh > n-alkyl chira vong thom phan tix lugng thip > hop chét mot
vong thom > alkan vdng > hop chét thom da nhan > asphalten. Céc vi sinh vt phan
giai dugc alkan 13 nho ching tiét cdc enzyme monooxygenase va dioxygenase tin
cdng trudce tién vao nhém metyl & dau chudi dé tao ruou bic mét, sau 46 rugu nay bi
oxy hoa thanh aldehyt rdi thanh acid béo. Acid béo lai bj oxy héa tiép nhéer chu trinh
B-oxy hoa: Phan tir acid béo bi mit di hai nguyén tir cacbon dé tao thanh axetyl-CoA
va mdt phén tr acid méi. Axetyl CoA di vao chu trinh Crebs dé tao nang lugng, thai
ra COz, cdn phén tir acid béo kia tiép tuc chu trinh B-oxy héa cua minh. D&i véi
hydrocacbon mach nhanh, qua trinh phén giai c6 thé theo so dd sau:

Hydrocacbon mach nhanh — Ruou bac 2 — Xeton — Este —» Ruou bac 1 + acid béo -» f-oxy hoa
| i 1 |
Aldehyt N amd béo

Nhu vy hydrocacbon s& dugc phan giai dén san phim cudi cung la COZ va

nude. Cac hgp chat vong thom, déc biét 1a hydrocacbon da nhin thuéng kho bi phan

_glal hon so voi alkan, thdm chi ¢6 mét s6 chit rit khé hodc khong thé bi phan giai.

Diéu nay c6 thé 1a do khdi phén giai hydrocacbon vong thom da nhin mudn hoat
ddng dugc can c¢6 mit chit cam tng 1a chit thom voi khbi lugng phan tir thap.

Ca hydrocacbon thom da nhin va don nhin déu bi dioxygenase oxy hda dé tao
thanh catechol. Vong thom da hydfoxyl héa bt phan cit (md vc‘mg) va chuyén hoa
thanh cic acid formic, pyruvic va axetaldehyt. Ciu trac vong thom mat do cao ciing
cé thé bi dihydroxyl héa dé mé mot vong. Vong nay s& bi phén giai thanh acid
pyruvic. Tiép d6 la vong thir hai ciing bi phan giai theo cach nhu viy. Mt sé hop
chit thom nhu benzen, toluen c6 thé bi-phin huy trong diéu kién ky khi nhung véi
téc do cham. Tuy nhién, didy nay lai rit c6 ¥ nghia trong phuc héi sinh hoc & ting
ngam nude. Cac hydrocachbon vong no thudng khong phai 1a ngudn cacbon duy nhit
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cua vi sinh vét trir khi chiing ¢c6 mach bén 1a mach béo du dai va cé thé bj phan giai
b&i hai hay nhiéu ching vi sinh vat cung hgp tac v&i nhau.

1.2.2. Cdc vi sinh vt phin gidi ddu mé

Céac vi sinh vat ¢6 kha ning phén giai ddu mo phan b kha rong rdi trong dit va
chiém chimg 1% téng céc vi sinh vat dat. Tuy nhién, khi bi nhiém diu thi sé luong
cua chung sé tang 1én dén 10%. Céc vi khuln thuong duoc sir dung dé loai b diu
trong dit 1a Pseudomonas putida, Burkhoderia cepacia (loai trir chiing bénh cho
ngudi va thdi 18 & thuc vat) va Acinetobacter sp. Bbi vai xir 1y & nhiém diu trén bién
thuong dung cac loai Sphingomonas pancimobilis, Acinetobacter baumanmi,

Chryseomonas luteola, Pseudomonas fluorescens, Pseudomonas aureofaciens. Mot

sb _ném men Candida cling c6 kha ning phén giai diu manh.
1.2.3. Halocacbon

Halocacbon la hgp chit cacbon chira halogen, ¢6 thé loai bo duoc halogen nh&
enzyme do vi sinh vt sinh ra. Vi dy, mdt s vi khudn khir sulphat ¢6 thé chuyén hoa
tetracloroetan thanh TCE va cis-1,2 dicloeten khi tach halogen khai halocacbon trong
didu kién ky khi. Tuong tu nhu véy, tetracloeten (percloeten) qua nhiéu budc loai bo
clo dé tao thanh vinyi clorua va sau do thanh etan. Mot sé vi khuén sinh metan h3
sinh séng trén mdi trudng axetat ciing tién hanh ddng giai percloetén nh¢ loai bo clo.
Nhiéu dung mdi chaa géc halogen ciing bi phan giai sinh hoc. Vi du, TCE, mot
halocacbon giy 6 nhiém phéd bién bi phan hiy trong diéu kién ky khi bdi nhém vi
khuin sinh metan. Monooxygenase chuyén héa TCE thanh TCE epoxit, sau dé ty
thuy phén thanh céc san phdm phén cuc (céc acid formic, glyoxilic, dicloroaxetic)
duge vi sinh vét sir dung, |

Péi vdi clobenzen va cac vong thom halogen khac, kha ning phan hiy sinh hoc
hiéu khi thuéng giam theo sb lugng nhém thé halogen, tuy nhién vong thom c¢6 cing
s6 nhém thé halogen bi loai clo d& dang trong diéu kién ky khi. Khi cac nhém
halogen 14n luot bi loai thi cac san pham tao ra cang giam kha nang bi tach halogen
tiép, va monoclobenzen khéng bi loai clo trong didu kién ky khi. Hexaclobenzen bi
loai clo héa turong dbi nhanh thanh 1,3,5 triclobenzen, nhung loai clo tiép diclo- va
monoclobenzen dién ra chdm va khong hoan toan. Trai lai, mono- va diclobenzen bi
phan hily hiéu khi tuong d6i d& dang boi nhidu ching Psendomonas va Alcaligenes
nh& st dung dioxygenase dé tao thanh cac clocatechol. Phan hiy sinh hoc hiéu khi
triclo- va tetraclobenzen khé hon, nhung ngudi ta cling da phan lap duge mdt sé
ching Pseudomonas ¢ kha ning. Mic du ¢6 su dé khang twong dbi véi phén huy
sinh hoc nhung mét sé vi sinh vat cling ¢6 thé bién dbi cac PCB theo mét cach tuong
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tw. Phin huy PCB duoc thuc hién béi cac nim muc tring Phanerochaete, Acinetobacter
va Alcaligenes trong diéu kién hiéu khi va ky khi béi qua trinh tdch halogen. Sy phéin
huy cac PCB thuéng la déng trao dbi chit va duoce tang cudng nho thém vao cac chét
gia clorin hoa nhu diclobiphenyl. Su phian hiy mét sé chit nhu PCB duoc tim thay
rdng rdi trong dit, nude va trdm tich. Céac chét giéng PCB thé hién d6 mén cam khac
nhau vGi sy phan hiy sinh hoc tiy theo mirc d6 thay thé clo va vi tri clia cac nguyén
tir clo. PCB clorin héa cang nhiéu thi cang d& bi loai clo hon chét it clorin hoa horn
Céc nguyén tr clo & vi tri meta va para dé bi loai hon & vi tri octo.

Nhiéu cong trinh ngoai thyc dia va trong phong thi nghiém <cho thiy ¢6 50 va
85% phén huy sinh hoc hén hgp PCB (Aroclor 1242 va 1248) dugc thuc hién. Cin
cir theo mirc d6 phuc hdi muc tiéu thi didu d6 ¢6 nghia la kha ning phuc hdi sinh hoc
dat 6 nhiém PCB trong diéu kién hiéu khi 1 c6 thé thuc hién & ndng d6 tir 500 dén
1000ppm. Theo thudt ngir cic hdn hgp Aroclor thuong mai thi rd rang hién nay chi
c6 Aroclor 1221, 1242 va 1248 dang phan hty hidu khi truc tiép. Aroclor 1245 va
1260 c6 qua nhidu gdc clo nén khéng thich hop v&i phan hiy hiéu khi. Do cac san
phim cua qué trinh loai clo ky khi d& dang bi phan hay badi cac ching hiéu khi nén |
mot qué trinh hai pha ky khi/hiéu khi c6 thé phan hiy mét Iwong l6n PCB. Do dd,
béing cach sir dung két hop ca hai hé théng ky khi va hiéu khi, gio day ngudi ta c6 thé
doan trude duge kha nang phin huy mét lugng 16n cac Aroclor.cc') it géc clo (1242,
1248) ciing nhu cac Aroclor ¢é nhiéu gbe ¢lo (1254, 1260), |

1.2.4. Chlorophenol

Nhiéu vi sinh vat ¢6 kha ning phén huy clorophenol ca trong diéu kién h_iéu khi
va ky khi. Pentaclophenol bj bién déi thanh tetraclohydroquinon dudi tac dung cua
monooxygenase bang cach loai oxy hoa clo'® vj tri para thanh hydroxyl phenol. Tiép
theo bude loai clo bac thang tao thanh 2,5-diciohydroquinon 12 mé vong. Trong diéu
kién ky khi, pentaclophenol bi loai clo héa tirng budce tao thanh phenol. Phenol c6 thé
dwoe sir dung trong trao dbi chit ky khi tao thanh metan va CO,.

1.2.5. Chiit thom chira nite

Céc chét vong thom c¢6 nhom thé nitro rdt khé phan huy sinh hoc, va cac hop
chét c6 nhiéu nhém nitro ¢é xu huong khang phan huy sinh hoe. Phan hiy sinh hoc
cac hop chit vong thom nitro didn ra cham va thudng dan d¢én hinh thanh cac chit ba
lign két, hoic polyme trong dAt va tram tich. Cac hop chét vong thom nitro dé bj bién

ddi trong didu kién khir hon trong diéu kién oxy héa. Duéi didu kién ky khi va vi

hiéu khi, cac nhém nitro ctia TNT ¢6 thé bi khir 1n luot tirng nhém mot thanh nhém
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amino, nhung cang vé sau, sur khir cang chdm hon va khong hoan toan. Néu céc didu
kién khir thay déi tir ky khi thanh hiéu khi thi thay vi phan cit vong. cac chit trung
gian cla qua trinh khir tao thanh cac san phdm rit phirc tap va gy dot bién.

2. (’NG DYNG CONG NGHE PHYC HOI SINH HOC

Ngay nay k¥ thuat phuc hdi sinh hoc da duogc img dung rQng réi, tuy nhi€n khéng
co m@t'cﬁng thirc chung cho tét ca cac truong hop can xir Iy. Nhu ciu xi Iy 6 thé &
mdi truomg ran (dat, trAm tich, bin), mdi trudng féng (nudc ngam, nude thai céng
nghiép), hoic mdi trudng khi (khi thai cdng nghiép, khi thoat ra tir dit). Trong mbi
truomg hop can phai ¢6 sy didu tra, nghién ciu va dua ra giai phap thich hgp nhu: (a)
- Pia diém tién hanh xa 1y, tai chd (in situ) hay mang di noi khac (exsitu) ; (b) -
Phuong thire xir 1y bao gdm: ' '

— Lo phdn ing sinh hoc (bioremediator). Sir dung quén xi vi sinh vat tai chd

cling nhu bd sung thém c4c vi sinh vat hiru hiéu, kiém soat chit ché diéu kién
mdi trudmg va dinh dudng. Bién phap niy thudng cho hidu qua cao nhung tén kém.
- Xu '1}5 ddt bao gbm lam dit (landfarming), vun déng (biopiling). Su dung vi
sinh vat ¢6 sin bd sung thém chét dinh dudng.
— Tao do thong thodng (bioventing). Két hqb qua trinh bay hoi va phé&n hdy sinh
hoc. Tuy vy, khi bay hoi ¢6 thé giy 6 nhiém khong khi. -
. — Phuc héi bang-thye vt (phytoremediation). St dung cdy xanh va vi khuin ndt
sin cay ho dau dé xir 1y & nhiém. |

Hai giai phap dugc quan tdm nhit 1a kich thich sinh hoc (biostimulation) va ting

cudng sinh hoc (bicaugmentation).

2.1. Kich thich sinh hoc

Khi phén giai tu nhién dién ra cham thi cin phai tang sd lugng cdc vi sinh vét
ban dia c6 kha nang phan huiy chét ddc bang cach tao diéu kién thich hop cho ching
sinh trudng, vi du, bd sung dinh dudng khoéng, tao pH, nhiét do, 4o am, dd thoang
khi thich hop: Céc chit dinh dudng duoc cung cdp dudi dang phan bon. O ving dét
mit thi ding phan bon ndng nghiép, con ving nuwdc nhiém dau thi dung phén bon ua
dau (olephilic). Pa s vi sinh vat phan giai chat doc trong diéu kién hiéu khi. Néng
4o hydrocécbon cdn phan giai cang cao thi nhu cdu oxy cang lon trong khi oxy
khuéch tan trong dét rat kém, do vy cin phai cay x6i dit, tao thém dung dich H,0,
lodng (100ppm) néu thiy cin thiét. Trong nhiéu trudng hop, ¢an két hop gifra ky khi
va hiéu khi. Vi du, d& phan huy PCB, giai doan dau khéi lugng phan ti 16n bi loai
clo trd thanh phén tr ¢6 khéi luvong thap hon, sau d6 trong difu kién hiéu khi, céc
phén tir nay s& phan hiy tiép thanh CO,, nude va ion clo.
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2.2. Tang cwong sinh hoc

Khi quén thé cac vi sinh vat ban dia khong ¢6 kha ning phan hity cdc chét hitu
co la, hodic hén hop phirc tap gdm nhiéu chét, hojc do sé lugng ctia ching qua it th
luc d6 ngudi ta nghi dén viée bd sung mdt cach than trong cac chung vi sinh vit dé
chon loe, ¢6 kha nang phan hiy, dac biét 1a d6i véi cac chit kho phan hiy.

— Nam muyc tring Phanerichaete duge diing dé phan huy cac chét hiru co phirc
tap nhu thude trir sau (DDT), thubc nd (TNT), céc che”it thom da vong nhu
benzopyren va nhua, nhu polyetylen.

— Pseudomonas va cic loai tuong tu duge dong dé phan hiy TCE khéi nuée ngim.

— Burkholderia cepacia G4 do cé kha nang st dung nhiéu ngudn cacbon khac
nhau nén duge ding dé phan hity TCE nhidm trong nuéc ngim.

2.3. Xiv Iy tran dau trong méi trwérng nwére

(Y méi trieomg nueée, nhét 1a nudce bién, viée xir ly tran dau rat phic tap. Thudng
lic ddu ding phuong phap vat Iy dé thu gom (bing phao qudy, bom hut hodc tim
thdm), sau dé xir ly tiép bing bién phap sinh hoc. Cin phai phan tich tinh trang
nhiém, loai dau, sb lugng, quﬁn thé vi sinh vat, dé tir do tinh toan lugng chit dinh
dudng can thiét va quyét dinh xem ¢6 cin bd sung vi sinh vat hay khéng. O Israel,
ngudi ta phét trién céng nghé bén phén dang polyme ¢6 bé sung cac chung vi sinh
vét. Ddy 1a loai phdn bén dic biét chira ngué“m nito, phospho ma chi ¢6 cac vi sinh vat
bd sung moi su dung dugc, do d6 khong s¢ canh tranh dinh dudng v6i cde vi sinh vat
ban dia. | | |

O méi truong dat, cin phai phén tich cac dir lidu vé loai dau, téng luong diu, dia
di€m, loai dat, d¢ toi xbp, pH. nhiét dd, dd sdu ngdm diu dé tir d6 quyét dinh ding
bién phap kich thich hay ting cudng sinh hoc. Ngay nay trén thi truomg di cd nhidu
ché pham vi sinh vat dé x& ly 6 nhidm ddu. Vi dy, ché phim oilzapper ctia An D§
chira 5 chung vi khuan ¢6 thé phan huy hiu hét cac hop chéit ddu mo. Ché phém
Enretech 1 va 2 ciia Uc vira 1a chét thim dau vira phén hdy sinh hoc ddu. Vi sinh vt
duogc tim vao cac soi bong tai ché. My co ché phiam EC.2100P, HTP dé xur ly nhiém
dédu trén dét.

2.4. Dat 6 nhiém kim loai niing

Trong nhiéu truéng hop, muc tiéu cia phuc hdi sinh hoc 1a dat duoc sy phan huy
chit giy 6 nhiém dén mirc dd an toan. Tuy nhién, d6i vé&i kim loai ning thi shiéu loai
vi khuan luu huynh ¢é kha ning hip thu kim loai ning ma khong bién dbi chung.
Day ciing 1a nguyén ly cua phuong phap phuc héi nhér thye vat. Mot sé cdy nhu cai
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diu (Brassica juncea), ¢d phén huong (nhiéu loai Ambrosia), rau ngd cé kha ning
tich lily kim loai nang. Cay cai diu ¢6 thé tich lily dén 40% kim loai nang trong sinh
khéi cta chung. O Pai hoc Osaka (Nhat Ban) ngudi ta dd tao duge chung vi khuén
ndt sén & cdy ho diu chira protein ¢6 kha ning gin kim loai (MBP). Phuong phap
dung thuc vat da dugc ong dung & nhiéu ving bi 6 nhiém, nhu Chenobun (Nga), noi
 bi 8 nhiém ning sau vy nd 1o phan rng hat nhdn. Khi cay tich liy kim lbai ning,
ngudi ta thu cdy dem dbt thanh tro, va kim loai thu duge c6 thé dugc tai st dung.
- P&i véi nude 6 nhiém kim loai nang nhu sit, kém, démg, mangan, niken,
cadimi,... ¢ thé xir ly bing cach sir dung vi khuén khir sulphat & didu kién ky khi dé

" chuyén thanh dang kim loai sulphua. Vi du, dé loai bo asen trong nuée thai hAm mo

hodc xi nghiép luyén kim, ngudi ta cho nuéc thai chay qua ¢ot ¢é chéit mang la phan
gia stc, ba rom tréng nim, c¢é hodic khong bd sung vi khuin khu sulphat déu thu
duge két qua mong mudn. | '
Loi két
Phuc héi sinh hoc 12 giai phap xir Iy 6 nhidm vira ¢6 hiéu qua, vira ¢d gid thanh
thip so v&i cac phuong phap khéc. Tinh kha thi va thanh c6ng cua giai phdp nay phu
thudc vao 3 yéu tb:
— Tinh chdt cua chit giy & nhiém (kha ning phéan hiy sinh hoc dugc cia chit
gay 6 nhiém. -
— Quén x4 vi sinh vt (enzyme trao ddi chét gy 6 nhiém).
— M&bi trudng (nhitng tinh chit thic day hodc kim him sinh truéng va qua trinh
trao dbi chét giy 6 nhiém cta vi sinh vat).
Tay thudc vao yéu té trén ma dua ra quyét dinh tu phuc hdi hay bd sung thém
chét dinh duéng dé kich thich quén thé vi sinh vat ban dia, hodc phai cho thém cac vi
sinh vit da tuyén chon dé ting cudng kha ning phan huy manh chét giy 6 nhiém.
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Chuong XI
BAO TANG GIONG VI SINH VAT

Trong cbng nghé sinh hoc, ching gibng dong mét vai trd rt quan trong. Dé dam
bao hoat dong san xudt va nghién clru, cic chung gibng phai dugce bao quan va luu
giif & trang thai séng va vdi hoat tinh khong thay déi. Mot sé nha may luu giir ching
gibng cua riéng ho tai ngay co s& cia minh. Nhiing bao tang gibng nhu vy luu gifr
chung khdi dong, trong d6 cé ca nhimg chung bién dbi gen nham ting hoat luc, hodc
dem lai nhitng dic tinh mdi nhue khd nang tao huong, kha nang chéng chiu
bacteriophage. Tuy nhién, k¥ thudt bao tdn vi sinh vat ngay cang trd nén phirc tap. |
Nhu ciu ngay cang cao vé vati tro xac dinh phap 1y, an toan sinh hoc, tac dong t¢i da
dang sinh hoc thién nhién, yéu cau xu 1y s6 lidu va tin hoc &3 din ti viéc hinh thanh
cac co sO riéng biét cho viée bao tdn va luu giir cac ching vi sinh vt

1. CAC HOAT BONG CUA BAO TANG GIONG

Béo tang gidng hién dang duge co quan nghién ciru, giang day, cdc nganh cong
nghiép, ndng nghiép va y té sit dung nhu mot ngudn cung cip céc ching gibng va
chudn so sanh phuc vu céng viéc cia minh. Bao tang gibng luu trir vi sinh vét, dong
té bao, vét 1iéu sinh hoc ciing nhu nhitng théng tin lién quan tdi ching. Tuy theo bio
tang, ngudi st dung co thé yéu ciu dugc, cung cép ching giéng, phuong phap nudi
ciy, thong tin lién quan t&i ngudn gbc, kha ning Gng dung cling nhu ¥ nghia khoa
hoc cilia ching. Cac bao tang gidng khac nhau ciing khéc nhau vé dd chuyén biét
trong chang loai va img dung cia ching gidng ma ho luu trit. Cac bao-ting gidng co
thé 13 ctia tu nhan hodc nha nude, hoat ddng vi loi nhudn hodc phi lgi nhuén. Thong
thudng, viéc nhin chung gidng s& cAn mot mire 1é phi nhit dinh, tuy nhién, trong mot
sd it trudmg hop, gidng ¢o thé duge cung cap mién phi.

1.1. Ching chuin, cwu chudn, ching xac dinh, ching dai dién, ching
tham khao

Sur nhét quan trong tén loai la tht cén thiét trong khoa hoc su séng. Vi du, loai
Saccharomyces kluyveri Phaff, Miller & Shifrine 1la mét loai vi sinh vat cu thé, mot
loai ndm men rit gin voi nim men dang st dung trong 1én men va san Xuét banh my.
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N4m men nay duge dat tén loai “klyuveri" boi cac tac gia Phaff, Miller va Shifrine.
Loai nay thude vé chi Saccharomyces. Khi loai dugc miéu 14, cac tac gid s€ phai
cung cip mdt ching goi 1a chung chudn cho loai dé. Chiing chudn phai c6 diy du
nhitng diic diém gidng nhu trong miéu ta loai, va 8t hon nira néu né mang tinh dai
dién cho da s6 cac chung thude loai lién quan. Mic du ngudi ta thuong xuyén s
dung thuit ngir "chung chuén”, trén thuc té néu nghiém ngat hon, chi co tiéu ban gbc
1 ching chuén, con nhitng giéng cdy tir 46 ph‘éi g0oi 14 "cuu chudn”, tire 12 dugce 1ay
tur mf‘iu chuin (hay nguyén 12 chufin). Mic du tiéu ban g_f‘)c thuong duge bdo quan &
dang tiéu ban soi kinh, tidu ban sdy kho, vat miu. tom lai 12 tiéu ban chét, chung cyu
chuén ¢6 thé duge st dung & dang sdng trong nghién ciru va san xudt. Chung cyu
chuin dang sbng cua Saccharomyces kluyveri duge bao quan trong cic bao tang

gidng khac nhau trén thé giGi va ¢6 thé dugce cac nha khoa hoc si dung khi cén thidt. -

Ching chuén ¢6 thé duge thay cach goi phu thudc vao ban chit cua miu chudn. Vi
du tan chuin (neotyp'e) la ching dwge céng nhin thay thé chung chuin trudce d6 da bi
hong hojic mét. Chiing tin chudn phai ¢6 ddy du cic dic tinh cua miéu ta chudn, bét
cr mdt khic biét ndo ciing cin duge giai thich.

Chung xdc dinh 1a chung dugc phién loai theo mot tac gié'nhét dinh v&i mot tén
loai nhit dinh. Chuing dai dién va ching tham khéo 1A chung duge tam cot 1a dai dién
cho mét loai nao do6 khi sir dung trong nghién ciru vé phan loai, hodc nghién ctru vé
ddc tinh. Cac quy dinh vé viéc dat tén vi khuin, nim (trong d6 ¢6 ndm men) ciing
nhu cic quy dinh vé ching chudn dugc dua ra trong Luat Danh phap Qubc té cho Vi
khuan (International Code of Nomenclature of Bacterta) va Ludt Danh phap Thue vat
(Code of Botanical Nomenclature). Cac bao ting gidng 1on trén thé gidi hién dang
huu trit va cung cdp hang nghin chiing chuén va chung dai dién.

Chung chudn, chiing cuu chudn, chung xdc dinh duge su dung rdng rii trong
nghién ctru phén loai ciing nhu trong quan 1y chét lugng cac hé théng, kit dinh tén vi
sinh vat. Chuing dai dién, chiing tham khdo thuong duge s dung trong cac nghién
ctra kiém dinh vat lidu, phuc vu d6i ching duong trong dich t& hoe. Trong kiém dinh
vat ligu, cac ching giéng dugce st dung dé danh gia d6 bén cua vit liéu dbi vai tac
dong pha huy ctia cac loai vi sinh vat khac nhau; dé xac dinh kha ning phat trién cua
vi sinh vat trén san phim. Chung tham khao con dugce sir dung trong 'kiém tra hoat
tinh ctia khang sinh, trong kiém tra chéit lugng kit kiém dinh vi sinh. Mot sb co qtian
nghién ctru va kiém dinh ¢6 uy tin con dua ra cdng thirc kiém dinh v6i yéu cu si
dung mot bo nhitng chung tham khao nhét dinh cho mai ung dung quan tim.

1.2. Cac phwong phap bao quan

Cac phuong phap bao quan dai han vi sinh vat bao gdm bao quan trong nito
long, d6ng khd, lanh siu (-80°C). Ngoai ra, con cd mdt sb phuong phap phu trg khac
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nhu bao quan trong nude cét, trong silicagel, trong parafin, trong gidy thim, trong
dat khd, hodc & —20°C, Tuy theo didu kién bao quan, cic chét bao vé ¢6 thé duge st
dung nham nang cao kha ning séng sot cia té bio. _

Bao quan trong hoi nito 1ong (-130°C hodc thap hon) 1a phuong phap bao quan
tot nhit dbi voi hau hét cac vi sinh vat. Thong thudng, cac éng nat xody vo khuin
dugce diung dé chira té bao vi sinh vit va chit bao vé. Chét bao vé thuong duge dung
fa 10% glycerol, d6i khi la 5% dimethy! sulphoxide (DMSO) tuy theo dic tinh cua
chung gidng. Viée dua chung gidéng vao nito 1ong duge thuc hién theo mot chuong
trinh nhigt nhat dinh. Ddu tién, miu duge dua tir 5°C t6i —40°C véi tée dd 1°C/phat.
sau dé 61 -90°C véi tbe do 10°C/phit. Cudi cung miu lam lanh duoe dira vao hoi

nito léng (—130°C toi - 196"’_(3). Nhi€t 46 —196°C 1a nhiét dd cua nito long. Cac

binh chira nito l6ng lam bing vat liéu khéng gi véi cac kich thude khac nhau co thé
mua tr cdc nha cung cip. Cac 6ng bao quan cé thé dugc dit trén cic gia, trong cac
hdp hoac thing. Piéu quan trong cin luu vy 1a cac ky hiéu ghi trén dng phai chju duoc
diéu klen nito long trong mgt thisi gian dai.

Dong khé duge thuc hién trong diéu kién diéu khién vé nhiét d6 va dd chin
khc“mg nhim loai nudc khéi miu vat ma khong anh huodng toi sic séng cua ching
gidng. Trong phuong phap ddng khd, cac chit bao vé cung duge str dung. Théng
thudng nhat, miu duge bao vé bing dung dich 20% sira gdy, hoit dung dich sucrose
va huyet thanh bo. M6t s6 vi khudn phén lap tr thién nhién va vi sinh vit kho nubi
cly cé thé duge bao quan tét hon khi st dung dung dich baoc quan chira 5% dextran
va 5% trehalose. C6 nhi¢u loai thiét bi dong kh khéc nhau trén thi truong. Mot ky
thuat théng dung la dua mau vat vé -70°C sir dung ti lanh sau trong 1h, sau d6 dua
vé —130°C trong it nhét 15 phut st dung nito 16ng. Sau d6 mau duge dua vao thiét bi
dong kho ¢ -30°C trong vai gid lién. Tiép theo miu duoc dua vé 0°C va giir trong
vai gio ké tiép. Chan khdng duogc thit lap trong qua trinh déng khé. Ong dugc han
kin sau khi qua trinh dong khé két thuc. Cac éng thiiy tinh c6 thé dugce han kin tuyét
dbi, hodc sir dung niit cao su véi kep kim loai. Tuy nhién. chi phuong phap han kin
mdi dam bao diéu kién khdng oxy tuyét dbi trong qua trinh bdo quan lau dai. Cac san
phim dong khé sau d6 cdn dwge bao quan & nhiét d6 5°C trong diéu kién khé rdo.

Rét nhiéu bao tang gidng nho st dyng ti lanh sau dé bao quéan vi sinh vat & nhiét
d6 -70°C t&i —80°C. Mau vit trong dung dich bio quan (thudng la 10% glycerol)
thong thudng dugc dua thing vao thiét bi lanh siu, tuy nhién mot sé miu c6 thé doi
héi duge lam lanh theo chuong trinh. Miu ¢6 thé duoc chita trong éng nhya nat
x0dy, hodc dia da giéng. Nhiéu loai vi sinh vat. shy mot sé ndm men, ¢6 thé bio
quan trong gidy thim bio hoa 10% glycerol, mot sb it vi sinh vat ¢ thé bao quéan
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trén gidy loc & dang khé tai nhiét délphc'mg. Mét sb vi sinh vt ciing ¢6 thé bao quan
& nhiét 46 —10°C t6i -20°C bang tu lanh gia dung, tuy nhién, day ia nhiét 46 nguy
hiém cho rat nhiéu loai vi sinh vat khéc.

Bao quéan vi sinh vat trong silicagel, 12 mdt phuong phéap tuong d6i thuan tién.
Phuong phap nay cé thé sir dung cho vi khudn hodc ndm mdc sinh cic dang bao tit
bén vitng. D& bao quan, cac hat silicagel vo tring duge lam khd ky ludng trong 10

sdy. Sau d6 nhé vai gigt huyén phu té bao dam dic trong sira gy 5% va dat ngay vio

trong khay da (phan {tng s& sinh nhiét). Cac Sng duge déng nit va bao quan trong ta
da thong thudmg. Mét phuong phap tuong tu sir dung dét v6 trung thay cho silicagel,
tuy nhién cn phai dam bao chic chin la d4t da dugc thanh trung k¥ ludng (thong
thuong cin thanh tring dit vai ba 1in m&i 6 thé digt hét cac dang bao tr). Nhimg
phuong phap nay ¢ thé xép vao phuong phap bao quan trung han hon la bao quan
dai han. Bao quan dich lodng huyén phil bao tir, hodic té bao trong nudce cht & 5°C
cling dem lai két qua bao quan trung han tuong dbi tot ddi vdi nhidu loai vi sinh vit.
Bao quan trén thach, dudi parafin 16ng la phuong phap bao quan trung han da duoc
khao sat k§ ludng. K§ thuit niy tuy nhién khong tiét kiém vé dién tich va mét kha
nhiéu ¢dng sirc. Bio quan trén thach nghiéng khong cé parafin 1 phuong phap khong
an toan bai thai han bio quan ngin va rat d& bi bo bui (mite) xAm nhap.

C6 thé dua ra mot sb nguyén téc chung khi bao quan lanh. Nhin chung, ddng kho
va bao quan trong silicagel (hay trong d4t), bao quan & —70°C thich hgp véi viée bao
quan vi khudn va nidm sinh san bing bao tir dinh (conidia) hodc bao tir nang
(ascospore). Cac loai nAm san sinh déng bae tir (zoospore) khdng thé bao quan bing
céc phuong phap nay va thich hop nhit dbi voi ching 13 bao quan bang nito 16ng hay
bao quan trong parafin. Tuong tu nhu. vdy, bao quan bing nito 16ng va parafin 12
phuong phap thich hop nhét dbi véi da s6 ndm thudc 16p ndm dam. Bao tir vi khuin
bén vimg hon so véi té bao sinh dudng khi déng khé. Vi khudn gram duong nhin
chung bén hon so v6i vi khuén gram dm. Céc loai vi khuin dang soi nhu tdo luc, hay
dang xoén dai nhw Spirillum hay Borrelia cin duge bao quan trong nito 1éng. Chung
khong bao quan dugc bing phuong phap dong khd. Tuong ty nhu vay, cac loai nim
chi phat trién & dang soi ciing kho c6 thé bao quan bang déng khd. Té bao kich thuéce
1on thong thuong khé bao quan hon té bao kich thuée nhé. Vi khuan va ndm men

_trong gial doan cubi cia pha logarit, hodc d4u cia pha 6n dinh thuong duoc sir dung
cho bao quan. Té bao giai doan ndy ¢6 vé bén hon déi véi tac dong clia dong lanh va
déng kho. Vi khudn ky khi phét trién trong diéu kién khi chira 80% nito, 10%
cachonic va 10% hydro cin phai dugc dwa cang nhanh cang tot vé trang thai déng
Janh dé tranh cac tac dong huy hoai ctia OXY.
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Trong phuong phap dong kho, lugng té bao ban dau lén hon s& dem lai sé lugng
té bao séng sot 1on hon. Néng d6 € bio lon ciing lam giam lwong nuée cin thiét phéi
loa1 bé khi déng khé. Véi vi khuan, mat 6 ban dAu thich hep nhit 1a khoang 10° ti
10° 1 bao/ml, diéu kién tuong tw ¢6 thé ap dung cho ndm va ndm men.

C6 thé xac dinh mot cach so bd ky thuat bao quan a6i voi chung giéng quan tim
bang cach tim hiéu théng tin trong catalog cia nhitng bao tang gidng 16n. Néu nhitng
siu tAp nay cé cung cip gidng quan tdm & trang thai dng déng khé thi co thé th
nghiém bao quan ddng khé dbi véi ching. Trong trudmg hop gidng chi .dugc cung

clp dang dng thach thi ¢6 1& phuong phép bdo quan trong nito léng s& thich hop hon.

1.3. Khét phuc chung bao quan

Céc yéu t6 anh hudng toi stc sbng cua té bao trong diéu kién bao quan ciing sé
anh hudng téi qua trinh phuc héi chung tir trang thai bao quan sang trang thai hoat
dong. Nhing yéu td nay bao gdm kich thude t& bao, do tudi sinh 1y, mat d6 té bao va
loai chit bao quan. '

Cé kha nhiéu loai chit hoa hoc khac nhau duge sir dung nhdm bio vé té bao
trong qué trinh bao quan. Nhitng chét bao vé tét ¢6 tac dung 13m mit nudc cua té
bao, gidm kich thude va sb lugng cac tinh thé da tao ra trong qua trinh 1am lanh, 1am
giam nhiét d(}. d6ng bang, bao vé cdu tric mang, trung hoa céc thay ddi pH. Chét bao
vé trong qua trinh ddng kho phai hinh thanh mét khéi ran, x0p sau déng kho va giip
lam am t€ bao trd lai mét cach dé dang khi khéi phuc ching.

Phuong phap phuc hdi ching vi sinh vat tir trang thai bit hoat sang trang thai
hoat déng phu thude vao k¥ thuit bao quan ching. Cac ching gidng nim men, hoic
nim méc bao quan trong nito 1ong, hoic trong didu kién lanh sdu c6 thé duoc phuc
hoi bang cach ngam cac dng trong bé dn nhiét & 35°C t6i 55°C cho tdi luc tan déa
hoan toan. Chung gibng sau dé duoge chuyén tirc thdi 1én méi trudng nudi cdy thich
hop. Diac biét luu y khdng dé cac ching gidng & nhiét d6 cao qua lau. Déi véi cac
ching nim men hay nim méc, gidng sau ddng khé cin dugc hoat hoa bing cach bd
sung nude cit va gitr & 5°C, hosic nhiét d§ phong trong 2 gio (ndu dé qua dém c6 the
s€ qua Iau) va sau d6 chuyén sang mdi tredng nudi cdy thich hop. Ndm méc bao quan
trén gidy thim & dang khé ¢6 thé s& cin pha1 lam 4m lai bang nuéc cat trude khi cdy
lén moi trudng. Hat silicagel chita ndm mdc va ndm men hay vi kKhuin c6 thé dat truc
tiép 1én mdi truong nudi céy Tuong tw nhwr vdy, nim mdc bao quan trén dng thach
nghiéng, hoic trong nudc cit c6 thé dugc cdy truc tiép Ién mdi trudng.

- Trai lai voi ndm men va nidm mébe, cac chiing vi khuén dong khd khong doi hoi
lam &m khi hoat héa. Chiing ¢4 thé duogc hdi phuc bing cach cdy truc tiép 1én moi
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truong. Thong thuong, thoi gian nudi cdy dé hoat hoa sé dai hon so véi binh thuong,
tuy nhién sau nhirng lan chuyén giéng tiép theo. chung gidng s& phat trién nhanh
chong tro lai.

1.4. Cac tac nhan bat lgi trong qua trinh bao quan

Rét kho dé ¢6 thé dam bao tuyét di sirc song cua chiing giéng trong qua trinh
bao quan, boi ¢6 kha nhiéu yéu t6 co thé anh hudng t6i stre séng cua ching. P§ im
cao ¢6 thé 1a nguyén nhan lam mét stre séng cua chung gidng. Pé dam bao didu kién
tdi wu cho qua trinh bao quan, can phai tim duoc bién phap thich hop dé khéng ché
d6 4m cua miu trong dai cho phép. Thong thuong, 46 4m 1 — 3% la thich hop cho
bdo quan. Mot yéu té nguy hiém nita 1a su ¢6 mit ctia oxy. Cac gdc tu do c6 thé phé
hiy té bao khi bao quéan dong kho. Pé han ché oxy, mau cé thé duge bao quan trong
diéu kién chan khong, hodc trong khi tro. Su giam dan sé lugng té bao song trong
méau dong kho 1a hién twong kha phd bién. Vi nhitng ching khong thé déng kho,
hodc nhiing chung ma sé lugng té bao séng giam dan hing nim, phuong phép bio
quan trong nito 16ng c6 thé s& l1a giai phap tdi uu.

Hinh 11.1. Bdo quan chiing giéng bing phwong phap déng khé
Hinh trai — Thiét bi dong khé; Hinh phai — Han éng dong khé bang dén kho.

e
. T8

Hinh 11.2. Bao quan ching g:éng trong nito Iéng
Hinh tréi — Bén chua nito 16ng va chung gibng;
Hinh phai — Chuén bi gibng ndm méc cho bdo quan trong nito long.
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1.5. Giam thiéu sy bat 4n dinh vé dic tinh di truyén va dic tinh thé hign

Su bién ddi vé yéu tb di truyén co thé xdy ra trong qua trinh chuin bj miu, bao
quan va hoat héa. C6 hai co ché din t6i su bién déi di truyén, d6 1: bién déi ADN
méi va chon loc nhimng dét bién ci. Dé dambao su én dinh vé déc tinh di truyén va
kiéu hinh, ¢in phai t6i ru hoa phuong phép bao quan, mdi trudng nudi cy ciing nhu
chién lrgc bao quan. Nhin chung, bao quéan trong nito 10ng anh hudng it nhét téi
ADN va do vly ddy 1a phuong phap thich hop nhét dé duy tri cac dic diém di truyén.
Béo tdn c4c dic tinh kiéu hinh con phy thude vao méi trudng nudi cy. R4t nhidu vi
sinh vit, dac biét 1a cac vi sinh vat gdy bénh c6 thé doi hoi phai duge dua vao ca thé
chi dé duy tri nhimg dic tinh gdy bénh ma ching cé. Trong nhiéu trudng hop, céc
mau phim thién nhién sau khi da dugc thanh tring bing nhiét, hodc bing phong xa,
hoac phuong phap khac ¢ thé sir dung lam moi tr_u&ng dé duy tri dic tinh kiéu hinh.
Viéc bao quan va duy tri céc ching d8t bién phu thudc nhidu vao thanh phén méi
truong. Trong nhiéu truomg hop, cac dot bién quan tam phai duge sang loc lai théng
qua céc ky thuat chon loc. Néu diéu kién khéng cho phép, chung cin dwoc luu gitr
trén méi trudng gidu dinh dudng nhim tranh hién tugng chon loc nhitng tdp hop té
bao dot bién nguoc. Va cudi cung, viéc bao quéan ddng thoi nhidu dng gidng gbc cna
cling mét ching s& han ché viéc ciy truyén tir miu gbe. Viéc cdy truyén thuong
xuyén ciing lam ting nguy co tap nhidm va dot bién.

2. CAC BAO TANG GIONG CHU CHOT

Co rét nhiéu bao tang gidng trén thé givi. Pa sé ching duoc dat tai cic truong
dai hoc, vién bdo tang, cic phdng thi nghiém quéc gia. Phin 16n cac bao tang giéng

- ton tai dya trén co s& hoat ddng cua mot vai nha nghién ciru. Mot sé bao tang khic

thi nguoctlai, ho ¢é dinh hudéng quang ba dich vy va cung cip gidng trén quy mé
toan cau. Nhitng bao tang gibng nay hoat ddng tudn thi cac quy dinh v& GLP (Good
Laboratory Practices), GMP (Good Manufacturing Practices), ISO 9000, hodc mét
trong nhitng quy dinh dé tay theo didu kién cu thé. Danh sach mdt sb bao tang gibng
I6n trén thé gioi va mot vai bao tang gidng quan trong & Viét Nam duogc trinh bay
trong bang sau. |
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Bdng 11.1. Tén mét sé bao tang gidng I&n trén thé gici va

Tén vidt tit

Trén thé gioi

Bia chi

bao tang gidng quan trong tai-Vigt Nam

P

Hoat dgng

BioRe_source Center, 2 - 1 Hirosawa, Wako,
Saitama 351 — 0198, Japan

http:/fwww.jcm.riken.ip/

ATCC American Type Culture Collection Cung cép gidng vi sinh
P.O. Box 1549, Manass'as, VA 20108, USA vat, ADN, virus, sén
http:/iwww.atcc.org/ ' phdm sinh hoc. ..

CBS Centraalbureau voor Schimmelcultures (CBS) | Gidng chudn phuc vu
Uppsalalaan 8, 3584 CT Utrecht, The nghién cteu
MNetherlands
hitp:/iwww.cbs.knaw.nl/

NRRL National Center for Agricultural Utilization Giéng chuan phyc vy
Research, 1815 N. University Street, nghién clru
Peoria, IL 61604, USA,
http://nrel ncaur usda gov/

JCM Japan Collection of Microorganisms, RIKEN | Gidng chufn phuc vy

nghién clru

Tai Viét Nam

CNTP Vién Céng nghigép Thie pham, 301 — Nguyén
Tréi, Thanh Xuan, Ha Ni
VTCC

Trung tam Cdong nghé& Sinh hoc, Bai hoc Khoa
hoc Tir nhién, )

Chung céng nghiép,
chlng phyc vy san
xuét, nghién clru

Gidng chuan phyc vy

nghién clru
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