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Chuong 1
M¢ dau

1. Poi twong, nhiém vu, ndi dung ciia vi sinh vat hoc cong nghi¢p

Vi sinh vat hoc cong nghi€p (Industrial Microbiology) la mét nganh
cua Vi sinh hoc, trong d6 vi sinh vat (VSV) dugc xem xét dé sir dung
trong cong nghi¢p va nhiing linh vuc khéac nhau cia k¥ thuat.

Vi sinh vat hoc cong nghiép (VSVHCN) giai quyét hai van dé chinh
trai ngugc nhau:

oMot mat, nd dan qt(')’irlém rd hoan toan nhitng tinh chét siqh hoc va

sinh hod cua nhiing co thé song la nguyén nhan co ban va tryc tiép cua su
chuyén hoa hoa hoc, nhirng chat c6 ¢ co chat nay hay co chat kia. Trong
truong hop nay, VSVHCN st dung nhimg VSV d€ thu nhiing san phdm
quan trong va co gia tri thyc t¢ bang con duong 1én men. Phuong phap
sinh hod d¢ thu nhiéu san pham la phuong phap duy nhat c6 1gi vé kinh te.

eMat khac, chung ta cling biét su lén men do VSV gdy ra khong
ludn luon dien ra theo mdt hudng nhu mong muon. Sy phd huy mét qua
trinh 1én men thuong xay ra do sy hoat dong cua nhitng VSV la. Trong
truong hop nay, dleu rat quan trong 1a khong nhimg phai biét nhitng VSV
gdy ra qua trinh can thiét ma con phai biét ca nhitng VSV c6 hai giy ton
that cho san xqat. Nha VSVHCN co6 kinh nghiém phai kham pha ra chung,
lam 10 tinh chat c6 hai do chiing gay ra va tim ra nhitng phuong phap dau
tranh véi chung.
1.1. Muc tiéu mon hoc

Sau khi hoc xong hoc phan nay, sinh vién can hiéu duoc cac tmg dung
cong nghiép quan trong cua vi sinh vat, sy khac biét gilta cong ngh¢ sinh
hoc vi sinh vat hién dai va vi sinh vét hoc truyén thong, phan biét duoc cac
nhom san pham va qua trinh cong nghiép, vai tro cua vi sinh vat trong tuyén
khoédng va trong xtr Iy nudc thai bang con duong sinh hoc.
1.2. M6 ta mén hoc

VSVHCN la mét by phén quan trong trong cong nghé sinh hoc, la
mon khoa hoc nghién ctru nhirg hoat dong song cua vi sinh vat dé ap
dung n6 mot cach tot nhit vao cic quy trinh san xudt & quy mé cong
nghi¢p va cac linh vuc khac nhau cta ki thuat.

VSVHCN la mét nganh khoa hoc méi phat trién, nhung do y nghia
quan trong cua no vé mit 1y thuyét ciing nhu thyc tién nén da phat trién
hét strc nhanh chong.



2. Lwgc sir phat trién ciia vi sinh vat hoc cong nghiép

Su phat trién ciia VSVHCN dugc chia thanh 3 giai doan chinh:

Giai doan dau, tinh dén nira sau thé ky 19. Viéc tmg dung tiém ning
ctia VSV da c¢6 tir budi dau ctia nén van minh nhan loai nhu san xuit rugu
vang, bia, dam. O Viét Nam nghé nu rugu, lam dim, lam tuong ciing co tir
rat xa xua. Tuy mot s& qua trinh dugc thuc hién 0 quy moé rong rai, nhung
nhiing sy thanh cong do6 con phu thudc vao su ngau nhién hay kinh nghiém
cua nhimg nguoi thy gioi truyén cho cac thé hé sau. Vai tro ciia VSV trong
su chuyén hoa cac chat hitu co dugc con ngudi biét dén khoang hon 100
ndm trudce day.

Nhimng cong trinh nghién ctu VSVHCN di bat dau tir Pasteur
(1878). Nhu ta thdy Pasteur dd nghién ctru nhiéu qua trinh 1én men ap
dung trong san xuat va hoc thuyét vé mam bénh. Pasteur ciing da dé ra
phuong phap thanh tring Pasteur dé tiét tring ruou nho, bia ma khong lam
hong pham chat. Phuong phéap nay hién nay ¢ ung dung rat 16n. Boi vay
Pasteur duogc coi 1a nguoi sang 1ap ra VSVHCN.

Viéc nghién ctru va st dung cac ching nAim men thuan khiét trong san
xuét bia (Hansen, 1886) c6 thé xem 1a buéc mé dau cho cong nghiép 1én men
dua trén co so khoa hoc.

Nam 1898 Buchner ciing da nghién ctru tac dung 1én men ctia nhiéu
nam men, di vach ra méi lién h¢ giita ndm men va hoa hoc vé men, va ing
dung hoat dong cua nim men vao san xuit tiép gidng ngoai. Ong da
nghién ndm men ldy ra dung dich c6 men zymase va cho 1én men rugu.

Nhu vay giai doan tho nhat 1a giai doan sur dung céc hoat tinh cua
VSV- giai doan nay dugc danh dau bang viéc dit co s khoa hoc cho qua
trinh san xuat d6 uong chtra ruou.

1
Hinh 1.1: Céc nha vi sinh vat hoc cong nghiép tién bdi
1. Louis Pasteur (1822-1895); 2. Gerhard H. A. Hansen (1841-1912);
3. Eduard Buchner (1860- 1917)


http://clendening.kumc.edu/dc/pc/hansen.jpg

Giai doan thir hai cia VSVHCN dugc tinh dén giira thé ky XX, bao
gé)m su xuét hién cta cc chit khéang sinh, nhiing tién bo vé di truyén hoc
trong viéc chon loc cac thé dot bién vi khuén, su nghién curu céc diéu kién
1én men tdi v, k¥ thuat hoc 1én men, viéc tach va tinh ché san phém...

Giai doan thtr ba dugc dac trung bdi sy phat trién ctia mot nén cong
nghiép VSV doc lap. Nguoi ta da didu khién dugc cac qua trinh siéu tong
hop & VSV va tao ra dugc hang loat cac chung dot bién & VSV. Nhé cac
thanh tyu ndy ma ngudi ta di san xudt & quy mé 16n mi chinh, lysine va
nhiéu loai aminoacid khac.

Hinh 1.2: 1. Alexander Fleming(1881-1955); 2. Francis Crick (1916-2004);
3. James Dewey Watson (1928-); 4. Joshua Lederberg(1925-)
Giai doan thtr tu (giai doan hién nay) dugc danh diu bang sy phat
hién ra cac enzyme cét gioi han restrictase va cac plasmid v6i sy gin céac
gene la mang cac thong tin tong hop cac protein dic biét vao mot co thé da
tr& thanh mot phuong phap théng dung va sy kiém soat ngiy cang tot hon
su biéu hién cua cic gene ny.

1 2 3 4
Hinh 1.3: 1.Daniel Nathans (1928-1999); 2.Werner Arber(1929-);
3.Hamilton Othanel Smith (1931-); 4.Herbert Boyer (1936-).



3. Vi tri va yéu ciu mén hoc

Moén VSVCN nham cung cfip cho nguoi hoc nhitng kién thirc va ky
nang Gng dung VSV trong mot s6 quy trinh cong nghé phuc vu khoa hoc
va doi song con nguoi, ngoai ra con gitp cho sinh vién phuong phap nam
bat dwoc mot sb quy trinh k§ thuat va giai thich dugc qua trinh san xuat
trén co s¢ khoa hoc, tién t6i c6 thé chu dong huong dan giup d& mot s6 co
sO san xuit trong nhimng truong hop can thiét, dong thoi cung cap thém
nhirng kién thire sau, rong vé VSV hoc tng dung, gop phan diy manh san
xudt, ting thém cua cai vat chét, cai thién doi song cho nhan loai.

Cau hdéi on tap

1. Béi twong nghién ctru cta vi sinh vat hoc cong nghiép 1a gi ?

2. Céc giai doan phat trién cta vi sinh vat hoc céng nghiép ?

3. Giai doan phat trién dau tién cta vi sinh vét hoc cong nghiép duogc
danh dau bang cong trinh cta Pasteur (1878) ching minh vi sinh vét la tac
nhan cua sy 1én men, va sau d6 la cc cong trinh cua.............. (1886) dung
cac ching ndm men thuan khiét trong san xuét bia, v ............. (1898)
phat hién ra dich chiét nAm men cé kha ning giy ra qué trinh 1én men
ruou ( ching minh 1én men thuc chat 1a mdt qua trinh enzyme).

4. Tai sao c6 nguoi nodi vi sinh vat vira 1a ngudi ban than thiét, vira 1a
ké thu nguy hiém cta con nguoi.



Chuong 2
Co sé khoa hoc cuia vi sinh vat hoc cong nghiép

I. Pic diém céu tao va hoat dong song ciia vi sinh vat

Vi sinh vét (Microogranisms) 13 tén goi chung dé chi tit ca cac loai
sinh vat nho bé, chi c6 thé nhin rd dudi kinh hién vi quang hoc hodc kinh
hién vi dién tur.

Vi sinh vat bao gdm nhiéu nhom khac nhau: Cac virus (nhém chua c6
cau tao t€ bao), cac vi khuan va vi khuan lam (nhém sinh vat nhan so), cac
vi nam (nhém sinh vat nhan chuan) va ca mét s6 dong vat nguyén sinh cting
nhu tdo don bao ciing thugc nhom nay.

Gifra cac nhom trén khong c6 mdi lién hé chit ch& vé mét hinh thai
hay phan loai, nhung nguoi ta gop chung lai vi chung cung c6 mot s6
phuong phap nu6i dudng, nghién ctru va hoat dong sinh 1y gan gidng nhau
va déu c6 cac dic diém chung.

1. Pac diém chung cua cac vi sinh vdt
1.1. Kich thudc nhé bé
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Hinh 2.1: Cac phwong phap quan sat thé gi6i song (tir nguyén tir dén té bao)

Céc Vi sinh vat c6 kich thudc rat bé, do bang don vi nanomét (1nm
= 10" m) nhu céc virus hodc micromet (1pm = 10 m) nhu cac vi khudn,
vi ndm. Chang han:



- Cac thé thuc khudn (hay phage) T2, T4, T6 co kich thudc bién
thién trong khoang: (65 - 95) x (25 - 100) nm.

- Cac vi khuan c6 kich thudc thay ddi trong khoang (0,2 - 2) x (2,0
- 8,0) um; trong d6 vi khuan Escherichia coli rat nho: 0,5 x 2,0pm.

- Céc té bao ndm men Saccharomyces cerevisiae c6 duong kinh 5 -
10pm.

7Kich thudc cang lgé thi dién tich bé mat cua \(i sinh yét trong 1 don
vi thé tich cang l6n. Chang han duong kinh cua 1 cau khuén (Coccus) chi
c6 Imm, nhung néu x€p day chung thanh 1 khoi lap nhung co thé lich la
lcm’ thi chung c¢6 dién tich bé mit rong toi .6 m* !

1.2. Hap thu nhiéu, chuyén hoa nhanh

 Tuy vi sinh vt c6 kich thudc rat nho bé nhung chung lai ¢6 nang lyc
hap thu va chuyén hoa vuot xa cac sinh vat khac. Chang han 1 vi khuan
lactic (Lactobacillus) trong 1 git c6 thé phan giai dugc mét lugng duong
lactose 1on hon 100-10 000 lan so voi khoi luong cua ching, toc do tong
hop protein cia ndm men cao gap 1000 lan so v6i déu twong va gap 100
000 lan so vo6i trau bo.

Nang luc chuyén hoa sinh héa manh mé cua VSV din dén céc tac
dung v6 cung to 16n cua ching trong thién nhién ciing nhu trong hoat
dong song cua con nguoi.

1.3. Khd nang sinh san nhanh

Chéng han, 1 truc khuan dai trang (Escherichia coli) trong cac diéu
kién thich hop chi sau 12-20 phut lai phan cat mét lan. Néu lay thoi gian
thé hé 1a 20 phut thi moi gio phan cat 3 lan, sau 24 gio phan cat 72 lan va
tao ra (4 722 366. 10'7) t€ bao- twong duong vdi 1 khéi lugng ... 4722 tan.
Tat nhién trong tu nhién khong c6 dugc cac diéu kién to1 uu nhu vay ( vi
thieu th(rc an, thiéu oxy, du ‘thl‘ra cac san phém trao doi ché}t co hai...);
Trong ndi 1én men voi cac di€u kién nudi cay thich hgp tur 1 t€ bao co6 the
tao ra sau 24 gio khoang 100 000 000- 1 000 000 000 te bao.

Thoi gian thé hé cia ndm men dai hon,‘ vi du v61 men ruou
(Saccharomyces cerevisiae) 1a 120 phut. V&i nhiéu vi sinh vat khac con
dai hon nira, vi du v&i tao Tiéu cau ( Chlorella ) 1a 7 gi0, Vo1 vi khuan lam
Nostoc 13 23 gio...C6 thé no6i khong c6 sinh vat nao co tée do sinh soi nay
no nhanh nhu vi sinh vat.

_ bay la dac diém quan trong duoc con ngudi loi dung dé san Xué:.t
nhi€u san pham htru ich nhu ruou, bia, tuong chao, my chinh, cac chat
khang sinh...
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Hinh 2.3: Mt sb vi sinh vat dwoc sir dung trong VSVHCN
1.4. Kha ning thich Gmg rit cao va phat sinh bién di manh

Trong qué trinh tién hoa 1au dai vi sinh vat di tao cho minh nhing
co ché diéu hoa trao doi chat dé thich tmg dugc véi nhing diéu kién séng
rat khac nhau, ké ca nhimg diéu kién hét stc bat loi ma cac sinh vat khac
tguong khong thé ton tai duoc. C6 vi sinh vt song dugc ‘6 mdi truong
nong dén 130°C, lanh dén 0- SOC mian dén nong do 32% mu01 an, ngot dén
nong do mat ong, pH thap dén 0,5 hodc cao dén 10,7, ap suét cao dén trén
1103 at. hay c6 do phong xa cao dén 750 000 rad. Nhiéu vi sinh vét c6 thé
phat trién tot trong diéu kién tuyét ddi ky khi, c6 loai ndm soi c6 thé phat
trién day dic trong bé ngdm tir thi voi ndong d6 Formol rt cao...

Vi sinh vat da sb 1a don bao, don bdi, sinh san nhanh, sb luong
nhiéu, tiép xtc truc tiép voi moi truong sbéng ... do d6 rat dé dang phat
sinh bién di. Tan sb bién di thuong & muc 10°-10"". Chi sau mot thoi gian
ngén da c6 thé tao ra mot sb luong rat 16n cac ca thé bién di & cac hé hé
sau. Nhing bién di c6 ich s& dua lai hiéu qua rat 1on trong san xuat. Néu
nhu khi méi phat hién ra penicillin hoat tinh chi dat 20 don vi/ml dich lén
men (1943) thi nay di c6 thé dat trén 100 000 don vi/ml. Khi méi phat
hién ra acid glutamic chi dat 1-2g/l thi nay di dat dén 150g/ml dich lén
men (VEDAN-Viét Nam).

1.5. Phan bd rong, chiing loai nhiéu

Vi sinh vat c6 mat & khap moi noi trén Trai dat, trong khong khi,
trong dét, trén nai cao, dudi bién siu, trén co thé, nguoi, dong vat, thuc
vat, trong thuc pham, trén moi do vat...

Vi sinh vat tham gia tich cuc vao viéc thuc hién cac vong tuan hoan
sinh-dja-hoa hoc (biogeochemical cycles) nhu vong tudn hoan C, vong
tuan hoan N, vong tuan hoan P, vong tuan hoan S, vong tuan hoan Fe...
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Trong nudc vi sinh vat ¢6 nhidu & ving duyén hai (littoral zone),
vung nudc nong (limnetic zone) va ngay cd & vung nudc sau (profundal
zone), ving ddy ao ho (benthic zone)...

Trong khong khi thi cang 1én cao sb luong vi sinh vét cang it. S6
lwong vi sinh vat trong khong khi & cac khu dan cu déng dac cao hon rit
nhiéu so v6i khong khi trén mit bién va nhat 13 trong khong khi & Bic
cuc, Nam cuc...

Hau nhu khong c6 hop chat carbon nao (trr kim cuong, da
graphit...) ma khong 1a thirc an cua nhitng nhém vi sinh vat nao d6 (ké ca
dau mo, khi thién nhién, formol. dioxin...). Vi sinh vét c¢6 rat phong phii
cac kiéu dinh dudng khac nhau: quang tuy dudng (photoautotrophy),
quang di dudng (photoheterotrophy), hoa tu dudng (chemoautotrophy),
hod di dudng (chemoheterotrophy), tw dudng chat sinh trudong
(auxoautotroph), di dudng chat sinh truéng (auxoheterotroph)...

1.6. La sinh vat xuat hién dau tién trén trai dat

Trai dat hinh thanh cach day 4,6 ty nim nhung cho dén nay méi chi
tim thdy dau vét ctia su sdng tir cach day khoang 3,5 ty nam. D6 1a cac vi
sinh vat hoa thach con dé lai vét tich trong cac téng dé cd. Vi sinh vat hoa
thach ¢6 xwa nhét di dugc phat hién 1a nhimg dang rat giéng voi Vi khuén
lam ngay nay. Chung duoc J.William Schopf tim thy tai cac tang d4 c6 ¢
mién T4y Australia. Ching c6 dang da bao don gian, nbi thanh soi dai dén
vai chuc mm vé6i duong kinh khoang 1-2 mm va c6 thanh té bao kha day.
Truéc d6 cac nha khoa hoc ciing di tim thdy vét tich cuta chi
Gloeodiniopsis ¢6 nién dai cach diy 1,5 ty nim va vét tich cua chi
Palaeolyngbya c6 nién dai cach day 950 tri¢u nam.

A

'ri. =
- 2 i

e
Vét tich vi khuan lam Vét tich Vét tich
Cyanobacteria Gloeodiniopsis Palaeolyngbya
cach day 3,5 ty nam cach day 1,5 ty nam cach day 950 triéu nam

Hinh 1.2: Céc vi sinh vt ho4 thach ¢6 xwa
(con dé lai vét tich trong cac ting da c6 & mién Tay Australia)
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2. Nhitng diém khdc biét gitta cac te bao sinh vat nhan so va nhan chuan

Céc sinh vat nhan so va nhan chuan c6 mot s6 dac di€ém giong nhau:
deu co te bao la don vi cau tao, chitc ning la don vi di truyén; vat chat di
truyén trong cac t€ bao la DNA xoan kép cung céc san pham cua n6 1a

RNA, protein...

Tuy nhién giita ching c6 nhiéu nét sai khac rat rd. Tham chi ngay ca
céc té bao nhan chuin nhé nhét cling khéac biét mot cach can ban so voi
cac t& bao nhan so trong cu tao, cach t6 chirc thong tin di truyén ciing
nhu trong céac kiéu tong hop RNA va protein ctia chung (bang 2.1).

Bang 2.1: Nhirng sai khac giira cac té bao sinh vét nhin so va nhan chuin

Dic diém Sinh vat nhan so Sinh vat nhan

chuin

1. T6 chirc di truyén

- Mang nhan Khoéng cé Co

- S6 nhiém séc thé khac nhau 1 >1

- Cac nhiém sic thé chia | Khong co Co

histon
- Hach nhéan Khoéng c6 Co
- Trao d6i di truyén Mot chiéu, qua plasmid Bing su két
hop giao ti

2. Cdc cdu tric cia té bao

- Lu6i noi chét Khong co Co

- B§ may Golgi Khong c6 Co

- Cac lysosome Khoéng cé Co

- Céc ty thé Khong c6 Co

- Cac lap thé Khéng c6 C6 6 thuc vat

- Kich thudc ribosome 70 S 80 S

- Soi thoi vo sic Khéng c6 Co

-Vach  t¢  bao  chua| Co, ngoai trr | Khong co

peptidoglycan Mycoplasma va vi khuan
co

3. Mét s6 daic tinh chirc nang

- Thuc bao Khoéng c6 boi khi co

- Am bao (udng bao) Khéng co Doi khi ¢o

- Vi tri van chuyén dién tu Mang té bao Mang bao quan

- Dong té bao chét Khoéng co Co

(Ngudn: Stanier et al, 1976; dan theo Watson et al, 1987. p. 97)
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Mang nhiy
0 Thanh Mang sinh chit

g A té ha
o ., " ~DNa
i £ Pilus
¢ Mucleotid

Rihosome - 3 , Chat té hao
Mlesosome = N \ |
Plastid - 2 Tién tman

Hinh 2.2: Céu tric té bao vi khuén [A] ; té bao dong vat [B]

I1. Co sé hoa sinh cuia vi sinh vat hoc cong nghiép
1. Buong phan.

Buong phan la qua trinh phan huy phan tir glucose (CsH120¢) tao
thanh acid pyruvic vi NADH+ H'. Piém dic biét cia duong phan 1a
khong phai phan tir glucose tu do bi phan huy ma phan tor duong glucose
da dugc hoat hoa boi viéc gan goc P vao tao dang dudng phosphate.

Qua trinh dudng phan gdm 2 giai doan v6i nhiéu phan tng phirc
tap:

- Phan cat phan tur glucose thanh 2 phan tur triose 1a AIPG va PDA.



- Bién d6i 2 phan ti triose thanh 2 phan tir acid pyruvic.
Qua4 trinh dudng phan c6 thé tom tat theo so d6 sau:

Glueos.e

“)p) ADP

Glucose - 6P
2,
Fructose -6P ATP
(3) F
ADP
Fructose | & diP
2,-4-__’/'.{4] \\__‘
PDA — >  AIPG
(5) 2Px_
(6) 2ZNADH,

2ZNAD

{mj,

Hinh 2.3. So d6 dwong phan
Két qua ctia duong phan co thé tom tat 1a:

14

CsH1,06 + 2NAD" + 2ADP + 2H;P0, — 2CH;COCOOH + 2NADH+H"

+ 2ATP

Trong ho hap hiéu khi, acid pyruvic tiép tuc phan huy qua chu

trinh Krebs, con 2NADH+H thuc hién chudi ho hép dé tao H,O.

2NADH+H"+0, — 2NAD" +2H,0

Phan tmg nay kém theo viéc tong hop dugc 6ATP qua qua trinh

phosphoryl hoa.



15

Vay két qua ctia duong phan trong ho hip hiéu khi la:
C6H1206 + 02 —> 2CH3COCOOH + 2H20
Déng thoi tao ra duoc 8 ATP

Trong ho hap ky khi, 2NADH+H" s& dugc ding khir CH;COCOOH
(trong 1én men lactic) hay khit CH3CHO (trong lén men rugu) nén khong
thyc hién chudi ho hap. Phan tmg 1én men lactic nhu sau:

2CH;COCOOH + 2NADH+H" — 2CH3;CHOHCOOH + 2NAD"
Vay két qua cua duong phan trong ho hap ky khi 1a
C6H1206 d 2CH3CHOHCOOH

Qua trinh nay chi tao ra dugc 2ATP
2. Chu trinh Krebs.

San pham cta dudng phén 1a acid pyruvic s& dugc decarboxyl hoa
tao acetyl-CoA va mot phan tir CO,. Acetyl-CoA tiép tuc phan huy qua
chu trinh Krebs trong ho hap ky khi.

Qua trinh phan huy acid pyruvic qua chu trinh Krebs dugc thuc hién
tai ty thé do nhiéu hé enzyme xc tac.

Chu trinh x4y ra qua 2 giai doan:

- Phan huy acid pyruvic. Trong qua trinh ndy s& tao ra nhiéu
coenzyme khir (NADH+H", FADH,).

- Thyc hién chudi ho hip qua céc coenzyme khir dugc tao ra do phan
huy acid pyruvic.

Chu trinh Krebs dugc tom tit qua so do sau:

c?,l CoA
08
\_____-_
- acud citne
: i _  HNADH
I | C
e acid - hmmm
(a) FADHz
P| + ADP

Hinh 2.4: a) Krebs, Sir Hans Adolf (1900-1981);
b) So' 0 minh hoa chu trinh Krebs
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Tur phan tir acid pyruvic qua chu trinh tao ra
CH;COCOOH + 3H,0 — 3CO,+ 5H, (4NADPH +H" +
1FADH,)
Céc coenzyme (NADH + H" FADH,) thuc hién chudi ho hap:
5H2 + 5/202 d SHZO
Vay két qua chu trinh s& la:
CH3;COCOOH + 5/20, — 3CO;+ 2H,0
Tur 1 phan tr glucose qua dudong phan tao ra 2 phan tur acid pyruvic
v6i két qua da phan tich ¢ trén. Tir 2 acid pyruvic qua chu trinh Krebs tao
ra:
2CH;COCOOH +50, — 6CO, +4H,0
Két hop véi giai doan duong phan, ta duoc két qua tong quat cua qua
trinh phan huy glucose qua ho hap hiéu khi 1a:
CsH 206 + 6CO, — 6CO,; + 6H,O
Trong qua trinh phan huy acid pyruvic qua chu trinh Krebs s€ tao dugc
4 NADH+H" va 1 FADH,. C4c coenzyme khir nay qua chudi ho hap sé& tong
hop ATP vai két qua:
-4NADFH+H" tao ra 12 ATP
-1FADH, tao ra 2ATP

-Trong chu trinh tao ra 1ATP.

Nhu véy, phén huy 1 phan tir acid pyruvic qua chu trinh Krebs tao ra
I15ATP. Néu phan huy 2 acid pyruvic s€ tao ra 30ATP, két hop véi giai
doan dudng phan thi phan huy 1 phan tr glucose tao ra dugc 38ATP.

3. Chudi hé hap va phosphoryl hod
3.1. Chudi ho hap

Trong té bao su trao d6i nang luong ludn gan véi phan tmg oxi hoa-
khur. Trong h¢ thong oxi hoé khir hai phan tng oxi hoa va khir luén di kém
nhau.

AH2 +B —> A+ BHZ
. Trong té bao dé phan mg trén xay ra thudng can hé thong cac chit
truyén dién tir va H' trung gian, d6 1a h¢ enzyme oxi hoa-khu. Cac enzyme

nay cung vdi co chét hoat dong trong mdt chudi phan tmg chit ché dé
chuyén H, tir co chat dén O, tao nén chudi ho hap.

Khéi dau cua chudi la co chat dang khir AH,. AH; 1am nhiém vy Ia
chit cho H,. H; tach ra tir co chat duge hé théng cac coenzyme cua hé
enzymee oxi hoa-khir van chuyén dén khau cudi cung cia chudi 1a O, dé
khtr O, tao phan tor H,O.
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Trong Cl:lll(:)i,hf) hap dién tir duoc chuyén tur co chét 1a chét co nang
lugng cao nhat dén oxi c6 nang lugng thap nhat, thé oxi hoa cao nhat
(+0,81V). Gitra hai thanh phan trén la cac coenzyme co thé oxi hoa-khtr
trung gian, theé khir gidm dan tr co chat dén O,. Bdi vay chudi ho hap 1a
qua trinh giai phéng nang lugng.

Ning luong thai ra trong chudi ho hip duoc xac dinh theo phuong
trinh:

AG’ = -nF. AE® (kCal/mol)
Trong do:
AG’ : muc bién d6i ning luong ctia phan g oxi hoa-khir
n: s6 dién tir trao d6i trong phan tng.
F: s Faraday (23,06) (hang s6 Faraday).
AE°: chénh 1éch thé oxi hoa-khir ctia 2 chit tham gia phan tng.

Véi phuong trinh trén c6 thé xac dinh dugc nang lugng thai ra cua
tung phan g trong chudi trén co s¢ thé oxi hod-khtr cua cac hé da xac
dinh.

3.2. Phosphoryl hoa
Qua trinh tong hop ATP trong té bao 13 qua trinh phosphoryl hoa:
ADP + H;POs — ATP + H;0
~ Phan tng nay doi hoi nang lugng tuong duong nang luong cua lién
két cao nang thtr nhat (7,3 Kcalo/mol - trong diéu kién chuén). Tuy nguon
nang lugng cung cap ma c6 cac hinh thirc phosphoryl hoa quang héa (xay
ra trong quang hop) va phosphoryl hoa oxi hda (xay ra trong ho hap).

Trong ho hip c6 hai hinh thtc tong hop ATP

- Phosphoryl hoa mtrc co chit: 1a qua trinh tong hop ATP nho nang
luong thai ra cta phan tmg oxi hoa tryc tiép co chat.

+ H3PO4 + H3P04

/\ - A1 3PG /\ A3PG

NAD* NADH + H* ADP

- Phosphoryl hoa qua chudi hd hap: 1a qua trinh téng hop ATP nho
nang luong thai ra cta cic phan tmg trong chudi hd hip. Chudi ho hip xay
ra nhidu phan mg, phan Umg nio thoa man cac diéu kién cia qué trinh
phosphoryl hoa thi qua trinh téng hop ATP xay ra ¢ d6. Trong chudi hd
hap ¢6 3 vi tri du diéu kién dé tong hop ATP. Nhu vdy, ctr van chuyén
duoc H, tir co chit dén O, s& tao ra duge 3 ATP cho té bao.
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AH,  NAD, FADH,  Fe® Fe?*  Fe®* Fe?* 0,
xit.b xit.c. xit.a xit.ap
¥ ) I
A¥IWNADH i FAD #iX Fe?* /iNFe* #FIN Fe?* /1N Fed FiNH,0
i i l \ H e -
i : 1 : i i :
-043Y  -0,32Y  -0,06Y  +0,04Y +025Y +0,20Y +0,55Y+0,81

ATP ATP ATP

4. Su trao doi protein, lipid, acid nucleic trong té bao vi sinh vdt
4.1. Sy trao d6i protein

4.1.1. Sy tong hop protein

Téng hop protein la qua trinh rat phic tap nhung c6 vai tro rat quan
trong trong hoat dong song ctia VSV. Con dudng téng hop protein cha yéu
1a téng hop theo co ché khudn, tic 14 qua trinh giai ma. Phan tir protein
duoc ma hoa trong gene theo ma b ba: ctr 3 nucleotide trén mach khuén
cua gene ma hoa mot amino acids trén ciu tric bac I cua protein. Bo ba
ma goc trén gene dugce phién ma sang by mé hoa trén mRNA théng qua
qua trinh phién mi - tong hop mRNA. Tu mRNA la khuén chudi
polypeptid-protein béc I s& duoc tong hop tai ribosome.

Qué trinh tong hop protein xay ra qua nhiéu giai doan:
- Hoat hoa amino acids nho ATP va gan amino acids vao tRNA;
- Tong hop chudi polypeptid tai ribosome;
- Hoan thi¢n phéan tur protein.
4.1.2. Phan huy protein
Protein trong t& bao VSV luén luén duoc doi mai. Boi vay qua trinh
phan huy protein xay ra thuong xuyén cung vdi qua trinh tong hop. Su phan
huy protein xay ra qua 2 giai doan
- Thuy phéan protein thanh cac amino acids nhd enzyme thuy phan
protease.
- Céc amino acids khong gﬁn thiét s& bi phan huy tiép hay chuyén
hod thanh c4dc amino acids can thiét khac.
Su phan huy amino acids xay ra bang nhiéu con duong: khir amin,
khtr cacboxyl, chuyén vi amin.
4.2. Trao d6i acid nucleic.
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4.2.1. Téng hop acid nucleic

Téng hop acid nucleic la qua trinh quan trong trong co ché truyén
dat thong tin di truyén. Tong hop acid nucleic gdm tong hop DNA va qué
trinh tong hgp RNA.

* Sao chép DNA: Tir 1 phan tir DNA gbc qua sao chép tao ra 2 phan
tr DNA méi hoan toan gidng nhau va gidng DNA gbc. Qua trinh sao chép
xay ra bang nhiéu co ché trong d6 co ché ban bao thu 13 phd bién va quan
trong nhat.

Trén DNA khuon, hai chudi c6 chidu nguoc nhau do vy qua trinh
sao chép xay ra trén hai chudi khac nhau.

- Trén chudi c6 chiéu 3°-5° cia DNA gbc: sau khi enzymee
helicase thao xodn, tach 2 mach cua phan tor DNA géc, trén mach 3’-5’
tién hanh téng hop mot doan RNA mdi ngin nhd primase xtc tac. Tir
RNA mdi cac nucleotide méi tiép tuc dén kéo dai chudi theo chiéu 5°-3’
nhd DNA-polymerase I1I xtic tac. Qua trinh ndi cac nucleotide tu do vao
mach méi theo nguyén tic bd sung véi mach gdc. Sau khi tong hop bd
sung xong ca mach, doan RNA mdi bi cit bo va thay vao d6 bang mach
DNA tuong trng nhd DNA-polymerase I xtc tac.

- Trén mach c6 chiéu 5°-3’ cua DNA gbc: do trén mach nay chiéu
tong hop mach méi nguge chiéu thdo xodn nén dién ra phuc tap hon. Qua
trinh téng hop mach b sung xay ra theo timg doan ngin. Cir mé xoin mot
doan vai traim nucleotide qua trinh tong hop x4y ra nguoc chiéu thdo xodn
theo tuan ty tong hop doan RNA mdi rdi tong hop tiép doan DNA. Téng hop
xong doan nay, thdo xodn tiép va lai tong hop nhu doan trude d6. Ct nhu vay
trén mach nay DNA dugc tong hop theo timg doan ngin-doan Okazaki. Sau
d6 cac RNA mdi dugc cit bo, thay vao cac doan DNA tuong Gmg, nho ligase
ndi cac doan Okazaki lai.

* Phién ma: xay ra qua 2 giai doan. Giai doan dau phién ma tir gene
thanh pro RNA. Sau d6 tir pro-RNA sé& bién d6i thanh mRNA tuong tng.
RNA tong hop trén DNA khuon hay trén RNA khuon (véi virus chta
RNA).

DNA khuon nho RNA polymerase thao xodn cuc bd tao nén bong
phién ma. Bong phién ma cé chiéu dai 30 cip nucleotide. Nho yéu t6
sigma (8) cia RNA-polymerase nhin biét diém m¢d dau va chudi DNA
ding 1am khuon. Nho 16i enzyme polymerase tién hanh tong hop chudi
RNA b6 sung v6i chudi khuén trén DNA. Qua trinh tiép dién cho dén khi
yéu to rho (p) nhan biét diém két thic trén DNA va két thic qué trinh
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téng hop chudi RNA b sung. RNA tich khéi DNA khuén tao ra pro-
RNA.

T proRNA qua nhidu bién d6i phic tap dé tao mRNA truong
thanh.

- Néi thém mi;

- Noi thém dudi;

- Nho enzyme cit ghép tién hanh cit bo cac doan khéng mi hoa
intron (I) va noi cac doan ma hod exon (E) lai véi nhau s€ tao ra mRNA.

Két‘qué la tr 1 doan DNA (gene) tao nén mdt phan to mRNA.
Thanh phén trat tu cac nucleotide trén cac doan exon cua DNA qui dinh
thanh phan, trat tu cac ribonucleotide trén mRNA.

4.2.2. Phan huy acid nucleic
~ Trong té bao acid nucleic luén bién d6i, nhét 1a cac phan tir RNA. Doi
song cac phan tr mRNA, tRNA rat ngan. Chung thudng xuyén bi phén huy
de thay thé cac loai mdi.
Su phén huy acid nucleic xdy ra qua 3 giai doan:
- Thuy phan acid nucleic thanh nucleotide nho cac nuclease twong
ung xUc tac;
- Thuy phan nucleotidee thanh cac don phan (base-nitrogene, duong
pentose va H;PO4) nhd enzyme thuy phan nucleotidease xuc tac;
- Bién ddi tiép base-nitrogene, dudng pentose thanh cic san phim
khéc nhau.
4.3. Trao doi lipid
4.3.1. Toéng hop lipid
Trong té bao lipid pho bién nhét 1a chit béo. Chit béo duogc tong hop
tur glycerin va cac acid béo qua cac buoc:
- Glycerin + ATP — glycero-P + ADP
- Glycero-P + acid béo 1 — monoglyceric.
- Monoglyceric + acid béo 2 — diglyceric.
- Diglyceric + acid béo 3 — Triglyceric + H3POs,.
4.3.2. Phan huy lipid.
Qué trinh phan huy chit béo xay ra qua 2 giai doan
- Thuy phan acid béo thanh glycerin va céc acid béo.
- Phan huy tiép glycerin va céc acid béo.
+ Glycerin + ATP — glycero-P + ADP
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+ Glycero-P — AIGP — dudng phan.

Céc acid béo phan huy bang nhiéu con duong trong d6 phd bién nhét
la phan huy theo con duong B-oxi hoa. Céc acid béo phan huy theo con
duong B-oxi hoa tao nén cac acetyl-CoA. Tur acetyl-CoA phén huy tiep
bang chu trinh Krebs.

Su phan huy acid béo tao ra niang lwong ATP kha 16n cho té bao
VSV. Vi duy khi phan huy acid palmitic tao ra dugc 130 ATP.

III. Co s& di truyén vi sinh vat

Nhu chiing ta déu biét, cho dén dau thap nién 1940 cac VSV moi
bat dau duge su dung trong nghién ctru di truyén hoc. Tir ddy hinh thanh
nén di truyén hoc VSV va di truyén sinh-hoa, m¢ duong cho sy ra doi cuia
di truyén hoc phan tur (1953) va cong nghé DNA tai to hgp sau nay (1972).
1. Di truyén hoc virus

Theo R.M. Atlas (1994) thi “Virus la mot thuc thé vO bao co chira
mot lugng 61 thieu protein va acid nucleic ma chi ¢6 thé sao chép sau khi
dd xam nhép vao nhiing té bao sdng chuyén biét. Chung khong c6 qua
trinh trao d6i chét noi tai, sy sao chép dwa vao viéc diéu khién trao do6i
chat té bao nho h¢ gene cua virus. Trong té bao chi cac thanh phan cua
virus dugc tong hop riéng 1€, roi lap rap thanh dang thanh thuc”.

1.1. Pic diém va céu tao cla virus

- Virus la céc thé séng chua c6 cu tao té bao, ky sinh ndi bao bét
b}l@C. Moi ki€u virus c6 mot pham vi vat chu nhat dinh. Ching nhan dién
te bao chu theo nguyén tac “6 khoa va chia khoa” gitta cac protein vo cua
no voi cac diem nhér} trén bé mat mang te bao. Cac virus cua vi khuan goi
1a bacteriophage (thé thuc khuan), goi tat 1a phage.

- Virus khong cé hé thong sinh ning luong, khong cé ribosome,
khong c6 h¢ thong bien dudng riéng va do vdy cac virus khong ting
trudng.

- Virus khong tao mang lipid riéng;

- Virus khéng c6 khung suon té bao;

- Virus khéng bi tac dong boi cac chat khang sinh;

- Mbi hat virus thuong gém 1 phan tir acid nucleic & trong, goi 1a
161, va 16p vo (capsid) bao bén ngoai 1a cac protein (t6 hop theo cac don vi
goi 1a capsomere), ¢ mang cac thanh phan khang nguyén. Két cau co ban
do6 goi la nucleocapsid.
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Capzotne Hchne]
Mucleic
acid :
Capsid L}cle1

acid

.. Ga
Nucleocapsid

Hinh 2.5. Virus tran va virus c6 vé ngoai

H¢ gene cua virus rat dic biét (bang 2.2), mdi loai virus chi chira
mot loai acid nucleic, hodc 12 DNA hoic 1a RNA, chudi don hay chudi
kép, dang soi thang hay dang vong. Virus bé nhat khoang 4 gene va 16n
nhat khoang vai trim gene.

Mot s6 virus ngoai vo protein con co thém vai 16p mang bao khac
gdém (protein + phospholipid) bat ngudn tir mang sinh chét t& bao chu,
hodc ca (protein + glycoprotein) tur virus HIV, virus SARS, HSN1 la mét
vi du.

(HIVgay hoi ching suy giam mién dich méc phai (HCSGMDMP); Virus
SARS gay hoi chung viém duong hé hap cap (VDHHC); H5N1 gay bénh ciim
ga)

Bang 2.2. Phan biét qua trinh truyén bénh AIDS, SARS, CUM GA

Bénh Acid Tén virus Vat chu Phuong thﬁc lan
nucleic truyén
-Qua mau
AIDS RNA HIV1, HIV2 Nguoi, khi -Quan hé tinh duyc
-Meg sang con
SARS RNA SARS Cay huong, | ps pgp
nguoi

, . o -H6 hip, tiéu hoa
CUM GA RNA H5N1 Gia cdm
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Virus H5N1

o2

FPaguma larvais

HCSGMDMP VDHHC CUM GA

Hinh 2.6: Virus va dwong truyén bénh AIDS, SARS, CUM GA
Bing 2.3: Dang acid nucleic va kich thuéc hé gene mt s6 virus

Virus Vat chu Dang acid Kich thuée hé gene
nucleic ( s cp base)
Phage MS2, 2, R17 | E. coli KNA soi don- 3.569
thang
Virus TMV Thubc 14 «“ ~ 6.000
Céc Reovirus Thu RNA so1 kep- ~50.000
thang
Phage ®X174 E. coli DNA soi don- 5.375
vong
Virus SV40 Thua DNA soi kép- 5.243
vong
Baculovirus Con trung «“ (100-150)x10°
Adenovirus Ad5 Nguoi DNA soi kép- ~36.000
thang
Phage A (Lambda) E. coli « 48.502
Phage T,, T4 E. coli «“ ~200.000

Ghi chu: Cac virus giy bénh & ngudi va dong vét ¢ hé gene chu yéu la
DNA soi kép-thing, nhu: cac virus thudc ho Adenoviridae giy bénh duong ho hip,
ho Herpesviridae gdy mun r0p herpes ¢ nguoi, bénh dau ga, ho Poxviridae gay dau
mua, ddu bo ... Hodc 14 RNA soi don-thing, nhu cac virus thudc ho Retroviridae
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gdy ung thu, AIDS, bach ciu ..., ho Paramyxoviridae giy soi, quai bi, bénh ga toi,
ho Rhabdoviridae v61 bénh dai, ho Orthomyxoviridae v6i bénh cim, ‘h(,)
Picornaviridae voi cac bénh viém tiy xam, viém gan A do virus, bénh 16 mom
long méng ¢ trau bo...

1.2. Phuong thure sinh san va vong doi cua virus

O day chung ta s& tim hiéu nhiing nét chung nhit trong chu trinh
song-sinh san cua virus qua dai dién la cac phage ky sinh & E. coli. Thong
thuong dugc chia lam 5 giai doan: Hap thy — Xam nhap — Sao chép —
Thanh thuc — Phong thich, hoac 3 giai doan nhu sau:

(1) Phage bam bang phan dudi trén bé mit té bao vi khuan va tiét
enzyme tiéu huy véch té bao;

(2) Phage ding phan dudi dé tiém 15i acid nucleic (DNA) vao
trong t€ bao chu;

(3) Trong té bao chu, tiiy loai DNA cac phage khac nhau ma co thé
dien ra mot trong hai trang thai: gy tan hodc tiém tan.

+ Dbi véi cac phage doc nhu T, va T, lic nay DNA cua ching s&
sao chép nhiéu lan va téng hop du cac protein can cho tao vo va dudi, dé
sau d6 chung ldp rap véi nhau tao ra cac phage thé hé con. Sau o, dudi
tac dung cua lysozyme lam tan té bao chu va phéng thich churng 100-200
phage con.

Chu trinh gdy tan

Bacteriophage

DMA- vi khudn

Hinh 2.7: Chu trinh hoat ddong giy tan (lytic cycle) va tiém tan
(lysogeneic cycle) ciia phage A & E. coli.

+ Dbi véi phage 6n hoa nhu lambda (1), c6 thé gay tan hodc khong
gay tan. Truong hop tiém tan (lysogeney) xay ra la do: sau khi chui vao té
bao chu, DNA cua phage tu dong vong ( nho ¢6 cac dau dinh va xuc tac
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ctia ligase), r0i xen vao nhiém sic thé chinh ciia vi khuan bang sy tai to
hop vi tri ddc hiéu va n6 tiém an & trang thai do, goi la tién virus
(prophage). Tuy nhién, cac prophage nay co thé hoat dong tro lai de gay
tan. Chang han, néu c6 tac dong cia tia UV gdy t6n thuong nhiém séc thé
vat cha thi mot trao d6i chéo nguoc trd lai s€ xay ra, nho vay DNA -
phage duoc tach ra khoi nhidm sic thé vi khuan chu va bét dau chu trinh
sinh sdn gay tan.

+ Pbi voi virus thudc nhom retrovirus (virus gdy ung thu, giy bénh
AIDS, giy bénh bach ciu té bao T...) c6 chu trinh song dién hinh (hinh
2.6).

Retrovirus

DNA té bao chiy

\

DHNA DMA

Hinh 2.8: Chu trinh séng ciia virus nhém retrovirus
O déy can dé y hai diém quan trong lién quan cong nghé gene:
+ Tdi 16 hop:
Khi c¢6 nhiéu virus nhidm ddng thoi té bao chu thi giira chung xay ra
su trao doi gene, tao ra cac thé tai t6 hop. Nho vay cé thé 1ap ban do di
truyén ¢ virus. Dang tai t6 hop diém dac hi¢u dé gan DNA phage vao
nhiem sac thé vi khuan chu va tach ra ( khi bi cdm tng tia UV) dugc xtic
tac boi cap enzyme tuong ung la integrase va excisionase. Loi dung dac
dieém nay, nguoi ta su dung phage lam vector trong k¥ thuat gene.
+ Sao chép:
Do vat liéu di truyén clia cac virus rat da dang, nén sy sao chép/sao
chép cua chung cting khac nhau, theo 3 con duong:
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DNA — DNA; RNA— RNA; va RNA — cDNA kép — RNA.

Trong do, cac retrovirus c6 h¢ gene RNA gay ung thu, bénh AIDS
(HIV), bénh bach cau té bao T (HTLV-I)...déu c6 chtra enzyme phién ma
nguoc (reverse transcriptase) dé tong hop cDNA soi don trén khuén RNA
clia n6, rdi sau d6 14 cDNA sgi kép dé co thé xen vao nhiém sic thé vat
chu ¢ trang thai provirus 6n dinh. Loi dung enzyme nay dé tong hop va
tao dong cDNA.

+ Phién ma:
DNA virus RNMNA virus
Nhom ] I I i oo

11 hose —LIL | |
Genome L 1
5T /
I ¢ |

A e

mRNA

Hinh 2.8: So' @6 minh hoa qua trinh phién ma & mot so virus
2. Di truyén hoc vi khudn
2.1. Vat liéu di truyén ctia vi khuan

Vi khuan 1a mot nhém 16n cua Prokaryote, co cdu tric t& bao
nhung chua c6 nhin dién hinh. B may di truyén cua vi khuan phuc tap
hon virus nhi€u, thuong gom 1 phan tr DNA soi kép-vong kich thudce 16n
(vidu ¢ E. coli 1a 4,6 x10° cap base). No lién két v6i cac protein tuong tu
histon tao thanh cau tric siéu xoan tap trung ¢ mot vung goi la viung nhan
(nucleoid). Va trong dich bao c6 rat nhiéu phan tir DNA tran soi kép, dang
vong, kich thudc bé bang khoang 0,05-10% kich thudc nhiém sac thé vi
khuan va c6 kha nang sao chép doc 1ap, goi la cac plasmid.

O E. coli c6 nhiéu loai plasmid véi tinh chét va s6 ban sao c6 mat
khéc nhau trong t¢ bao, & day deé cap 2 loai:

- Céc plasmid khang thudc, goi 1a plasmid R (R-resistance), thuong
c6 mang nhi€u gene ma hoa cac enzyme c6 kha nang phan hiy chat khang
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sinh trong Uing c6 mat trong moi truong. Vi du, plasmid pBR322 (4362
cap base) c6 2 gene khang ampicilline (Amp~) va tetracyline (Tet®).

Loai plasmid nay thu(f)q loai sao chép manh, c6 tl}é tao ra khoang 50
ban sao (copies) trong mot t€ bao. D6 la nhimg dac diém chinh ma nguoi
ta lgi dung nd lam cong cu dac lyc (vector) trong k¥ thuat di truyén.

- Céac plasmid gioi tinh, tic plasmid F (F-fertility) c6 chira cac
gene truyen va bat budc tham gia vao qué trinh tlep hop & E. coli. Cac té
bao vi khuan c6 mang plasmid F, ky hiéu F* va té bao khong c6 F, ky hiéu
F". Nhén t6 F ¢6 kich thudc 16n (khoang 100.000 cdp nucleotide), duoc
sao chép chi 1 lan trong chu ky té bao (nho xen vao trong nhiém sic thé vi
khuan) va phan ly vé ca 2 té bao con. Cho nén trong 1 té bao F" dién hinh
thuong c6 1-2 ban sao cua plasmid F.

2.2. Ba phuong thirc trao d6i vat liéu di truyén & vi khuan

Lan dﬁl} tién, nérp 1946 Led@rbc‘arg va Taturr} phat hién ra sy tai to
hop ¢ vi khuan. Cho dén nay, ta bi€t rang & vi khuan c6 cac qua trinh sinh
san twong duong sinh san hitu tinh, goi la cdn hitu tinh (parasexuality), d6
13: tiép hop, bién nap va tdi nap. Cac qué trinh nay co cac dic diém sau:

(1) Truyén thong tin 1 chiéu tir té bao cho (donor) sang t& bao nhan
(recipient);

(2) Tao ra hop tur tung phan (merozygote), vi thé cho chi truyén
sang thé nhan mot phan bo gene clia nd;

(3) Vi bd gene chi 1a mot phan tir DNA trdn nén chi c6 mot nhdm
lién ket va tai to hop ve thuc chat 1a lai phan tu.

Nhimng hiéu biét sau sic vé cac qua trinh sinh san can hiru tinh & vi
khuan da gép phan quan trong trong sy phat trién cta di truyén hoc phan
tur cling nhu cua k¥ thuat gene sau nay.

a) Tiép hop (Conjugation)
Tiép hop 1a sy tiép xuc tryc tiép giita hai té bao vi khuén,»trong do
dién ra sy truyén di mdt phan vat li€u di truyén tur thé cho sang thé nhan.

O day, nhan t6 F duoc truyén tir té bao F' sang F trong qua trinh
tiép hop, nho kiéu sao chép “vong lan” (rolling circle) hay con goi 1a sao
chép sigma (o). Két qua cta sy tiép xuc 1a té bao F~ ciing trd thanh F',
nghia 13 c6 sy thay d6i gidi tinh (cai — duc). Tuy nhién, tan s6 lai F* x F°
rat thap, khoang 10°.

Vé sau, nguoi ta con phat hién mot dang vi khuan, trong d6 plasmid
F duoc xen cai vao trong nhiém sac thé vi khuan, dang nay c6 kha nang lai
v6i té bao F v6i tan s cao hon khoang 10* 14n, goi 1a ¢ bao Hfi- (High
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Frequency of recombination). Khac voi cac té bao F* , cac té bao Hfr con
c6 thé truyén di mot phan nhiém sic thé vi khuan qua ong tiép hop. Loi
dung déc tinh nay nguoi ta da lap ban d6 di truyen bang tiép hop cho hon
700 gene cua nhiém sic thé E. coli va cho thiy n6 c6 dang vong.

b) Bién nap ( Transformation)

Bién nap 1a hién tugng xam nhap cua DNA ngoai bao vao té bao thé
nhan va gay bién ddi mot sd dic tinh cua thé nhan boi anh huong cua
DNA thé cho.

Hién tugng bién nap dugc Frederick Griffith phat hi¢n lan dau tién
nam 1928 va vé sau duoc Oswald T. Avery, Colin MacLeod va Maclyn
McCarty cung phat hién lai nam 1944.

Hinh 2.9: 1. Frederick Griffith; 2. Oswald T. Avery (1877-1955);
3. Colin MacLeod (1909-1972); 4. Maclyn McCarty (1911-)

Khac voi tiép hop va tai nap, bién nap 1 qué trinh chuyén DNA
tryc tiép tach ra tir té bao thé cho sang té bao thé nhan.

Dic trung cua bién nap 1a & chd DNA thé cho phai ¢ dang xodn
kép. Hiéu qua cua nd phu thudc vao kha nang dung nap cta té bao nhan,
kich thudc doan DNA va néng d6 DNA. Té bao co kha ning tiép nhan
doan DNA ngoai lai d6 goi la té bao kha bién, va co thé xay ra ludng boi
hoa & mot phan b gene (hop tir timg phan). Sy gin két doan DNA ngoai
lai vao DNA té bao nhén dugc thuc hién nhd co ché tai to hop tuong
ddng.

Vi sau khi chui qua mang té bao nhan, mot soi cua doan DNA
ngoai lai bi phan huy, cho nén néu nhu doan soi don con lai khong duoc
gan vao thi sé bi phan hiy Tuon.

Néi chung, tan s6 xut hién cac té bao kha b1en 1a rat thap (ngay ca
0 cac loai vi khuan c6 kha niang blen nap) va tan sb bién nap (ddi voi cac
té bao kha bién) ciing chi khoang 107. Vi véy, bién nap chi duoc ding lam
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ky thuét 1ap ban do gene cho 1 s6 loai. Tuy nhién, ngay nay bién nap dugc
ing dung rat rong rai nhu 1a mot khau co ban trong ky thuat di truyén:
ciy-chuyén gene, tiém lap-ghép gene.... & E. coli, nAm men bia, thuc vat,
dong vat va ca & nguoi.

c¢) Tai nap (Transduction)

Tai nap 12 qué trinh truyén DNA tir vi khuan cho sang vi khuan
nhan nhd phage. C6 2 kiéu tai nap: tai nap chung va tai nap dic hiéu.

* Tai ngp chung 1a trudng hop phage truyén bat ky gene ndo cia vi
khudn cho sang vi khuan nhén & E. coli, phage P, 1a phage tai nap chung
da dugc nghién ctru ky. Trong khi nhiém vao vi khuan, phage P; san ra
nuclease cit DNA vi khuan chu thanh ting doan mot cach ngiu nhién. V&
sau, trong qué trinh lp rap vo protein véi DNA phage, c6 khoang 107 -
10 hat phage con mang doan DNA vt chu. Khi cac phage tai nap nay
xam nhép vi khuan khéc, s& xay ra sy tai to hop twong dong v6i NST vat
cht méi. Poan gene tai nap thudng chira khoang 50 gene va tai nap co thé
duoc dung dé 1ap ban d6 gene.

* Tai ngp ddc hiéu la truong hop phage chi truyén di nhitng gene
nhit dinh tir vi khun cho sang vi khuan nhan. Kiéu tai nap nay c6 mot sb
dic diém sau:

Puoc thuc hién boi prophage lambda (\);

Nhiing gene duoc chuyén nam sat chd prophage xen vao;

Do két qua ctia su cit sai cta phage khi tach khoi NST vat chu;

Cac vi khuan tai to hop c6 thé ludng bdi mot phan. Tuy nhién, do
su cdt sai cua phage lambda rat hiém nén tai nap dac hi¢u co tan so thap.
3. Di truyén hoc vi nam

Sau day 1a mot vai nét so luge vé ndm men. Hién nay, S. cerevisiae
va Schizosaccharomyses pombe dang duoc nghién clru rong rai ¢ muc
phan tir. Chung c6 chu trinh song don gian o6 lién quan toi tat ca pha don
bdi (n) va pha ludng bdi (2n). Pdi voi cac té bao (2n) dién ra nhitng phan
chia gidm nhiém thong thuong dé tao ra cac bao tu (n). Toan bo 4 sian
pham cua giam phan dugc boc bén trong mot cai nang day c6 chia 6. Biéu
do6 cho phép kiém tra cac doan NST trao doi chéo thuan nghich riéng biét.

Céc té bao ndm men S. cerevisize phan chia bang qua trinh nay
choi lam tach cac té bao cha me ra khdi céac t€ bao con (choi) cua ching.
Nguoc lai, S. pombe 1a nam men phan doi (fission), cac t€ bao cha me
sinh truong va sau d6 ngat doi tao ra 2 t€ bao giong nhau vé hinh thai.



30

Trung binh hé gene don boi ctia ndm men S. cerevisiae co chira
khoang 14 x 10° cip base, nghia 1a ¢6 ham lwong DNA 16n hon E. coli
khoang 3,5 1an, trong khi rudi gidm Drosophila 16n gap 25 1an va cac té
bao thuc vat bac cao chtra nhiéu gép it nhat 12 1.000 1an. Nhu vay, dung
ndm men trong nghién ctru di truyén nhan chuan qua 1a don gian va ré
hon. O S. cerevisiae DNA dugc phan phéi trong 16 NST véi khoang 5 - 6
ngan gene, trong khi S. pombe chi c6 3 NST khac nhau. Tinh d&én 1996, da
¢6 6000 gene cia S.cerevisiae duoc 1ap ban dd.

Piéu dang noi 1a nhidu t& bao ndm men ciing ¢ cac ban sao phuc
cua cac DNA-plasmid ndi sinh dang vong 2 um (6300 cdp base) c6 kha
ning sao chép doc lap, thuong cé 50 - 200 ban sao trén mot té bao. Binh
thudong chiing khéng mang mot gene thiét yéu nao. Day 1a loai vector quan
trong trong k¥ thuét di truyén.

Trong s rat nhidu loai ndm men da duoc tmg dung rong rai trong
cong nghiép san xuit bia, rugu, nudc giai khat, tao sinh khéi ..., loai S.
cerevisiae hién dang dugc dung nhu mdt cong cu déc luc dé mang cac
DNA tai t6 hop c6 cac gene quan trong ctia dong vat va nguoi, nham san
Xudt cac protein c6 hoat tinh sinh hoc, nhu: cac interferon, insulin, hormon
sinh truong, hirudin, cac khang nguyén virus v.v.. dung trong chan nudi,
phong va chira bénh.

4. Cdc sinh vdt mang gene tdi t6 hop
4.1. Céc vi sinh vat tai t6 hop

Mot trong nhiing tmg dung dau tién cua ky thuat di truyén 1a tao ra
mot ching Pseudomonas syringae. Chung hoang dai cta vi khuan nay
thong thuong chira mot gene tao bang, gene nay kich thich su tao bang
trén cac bé mat lanh va am. Sy bién ddi gene ndy tao ra mot thé tai to hop
c6 kha nang ngan ngua su tao thanh bang. Pugc tao ra dudi tén goi la
Frostban, vi khuan nay di mang lai mot thanh cong khiém ton trong viéc
chéng lai viéc tao thanh bang trén cac cdy dau tiy va khoai tiy ngoai dong
rudng. Pseudomonas fluorescens da duoc tai to hop v6i cac gene san sinh
chat diét con trung sinh hoc cta Bacillus thuringiensis. Cac vi kuan nay
duoc tha vao dat, ching s& bam vao ré va gitp tiéu diét cac con tring dang
tan cong.

Nam 1979 xuét hién thong bao déu tién vé su biéu hién gene insulin
ngudi sau khi duoc gép vao vi khuan E. coli, nim 1982 insulin dugc san
xuit bang ky thuat nay duoc béan ra trén thi truong véi tén thuong pham
Humulin (Human insulin). Hién nay nguoi ta dan thay thé vi khuan E. coli
mang gene tai t6 hop bang cic VSV khic nhu nidm men thudc chi
Saccharomyces, xa khuan- Streptomyces....
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4.2. Cac thyc vat tai to hop

Tham gia vao hau hét cac thao tac cia k¥ thuat di truyén ¢ thuc vat
c6 mot loai vi khuan hip dan, d6 1 Agrobacterium tumefacien. Vi khuan
ndy la mot tic nhan gay bénh tu nhién & thuc vat, ndé xam nhap vao ré va
tao nén mot khdi u duoc goi 1a bénh mun tan.

A. tumefacien chira mét plasmid 16n (T1), n6 duge gan Vao gene nom
ctia cac té bao ré bi nhiém khuan va lam bién doi cac_ té bao nay. Ngay ca
khi cac vi khudn da bi chét ¢ trong khdi u thi khdi u van tiép tuc phat trién.
Plasmid nay 1a mot vector hoan hao dé dua cac gene la vao gene nom thuc
vat. Trong da s6 trudng hop, Plasmit Ti duoc 1dy ra, ghép vao mot gene di
duoc lya chon rdi lai dua tré lai vao Agrobacterium.

T-OHA e T-DNA .

i Ti plasmid

mog

rep trh

Hinh 2.10: Khéi u thue vat chira A.tumefacien chira Ti plasmid
Khi thuc vat bi nhim khuan, cac vi khuan tai to hop s tu dong
chuyén gene méi vao cic té bao ré cua ciy. Viéc gan gene theo cach nay
lac dau duoc tién hanh & céc cay hai 14 mam nhu khoai tay, ca chua, thube
14 va bong. Cho dén nay, cac thuc vat tai to hop, hay chuyén gene, chu yéu
1a cac cy bong hodc thudc 14 d& khang véi chét diét co, cac thuc vat co
kha ning diét con trung, nhiéu loai dé khang voi virus hodc véi nam va

mot loai ca chua khong chin qué sém va khong bi vo khi van chuyén.

4.3. Cac dong vat tai to hop

Khong chi virus, vi khuan, nam va thuc vat ma ca dong vat cling c6
thé duogc thiét ké vé mat di truyén. Trong mdt so diéu kién dong vat cling
c6 thé biéu hién cac gene dugc gan nhan tao bdi chuyén nhiém. Cac dong
vat dau tién dugc chuyén gene la nhitng con rudi giam ma nhitng khuyét
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hyt vé mau mat cia chung da dugc sura chita nho viée dua cac gene binh
thudng vao trimg khiém khuyét.

Chugt 1a nhitng dong vat dac biét dé bao trong vi¢c chép nhén gene
theo cach nay. Phoi cua chudt di thu tinh duoc cdy cac gene quy dinh cac
hocmon sinh trudng cta ngudi di sinh ra cac con chudt khong 16 16n gip
hai so véi chudt binh thuong.

Trong mdt thi nghi€ém khac, cac hop tir ctia chudét do mang mot
khiém khuyét di truyén thuong lam cho ching bi bénh run, da dugc stra
chita nho chira gene binh thuong méi dugce dua vao.

Nganh chan nu6i dé nhanh chong tiép thu mot sd trong sb ki thuat
nay. Nam 1987, phoi lon da duoc cay bang gene hormon sinh truong cua
bo trong mot thi nghiém nham tang tdc do sinh trudng cua lon va cit giam
luong md tao thanh trong khau phan thit. Nhing con lgn dau tién di co it
md hon, song that khéng may, chung ciing c6 nhimg van dé vé strc khoé
nghiém trong: viém khdp, bénh tim va bénh than.

Khuynh hudng gan day nhat trong cac thi nghiém chuyén gene 1a
thiét ké trang da thu tinh cua cac dong vat nudi nhu lgn, ctru vdi cac gene
clia ngudi. Cac dong vat tai to hop nay s& duoc ding lam cac hé thong
song dé san sinh ra mot luong 16n cac protein cd gia tri ciia ngudi nhu
hemoglobin, yéu t6 d6ng mau va hormon.

Cau héi on tap
1. Visinh vat c6 nhitng dic diém chung nao ?
2. Hay giai thich tai sao trong thién nhién vi sinh vat tang lén
khong tuong tng véi toc do sinh san vo cung nhanh chon cta no.
3. Vatliéu di truyén cia virus ? Mbi quan hé di truyén giira virus
va té bao vat chu ?
4. Vat liéu diq truyén & sinh vat nhan so khac voi sinh vat nhan
chuan ¢ nhiing dac diém nao ?
5. Thé nao 1a tiép hop, bién nap va tai nap ? Tai sao noi cac qua
trinh nay tuong dwong voi sinh san hitu tinh ¢ sinh vét bac cao ? Y nghia
cua viéc phat hién ra hi¢n tuong bién nap ¢ vi khuan.
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Chuong 3
Sw phan loai san pham
L.Phan loai theo tinh chat thwong mai

Theo Thomas D. Brock (1995), cac san pham vi sinh vt c6 y nghia
cong nghi¢p duoc phan thanh 5 loai chinh:

- Ban than cac té bao vi sinh vat (sinh khdi) 13 cac san phdm mong
muon.

- Cac enzyme do vi sinh vat tao nén: amylase, protease, lipase...

- Cac dugc pham: cac chat khang sinh va céc alcaloit.

- Céc hoa chit dic biét va cac chat diéu vi thuc pham: bot ngot nhan
tao aspartam la mot dipeptide gilta aspartic va phenylalanin; acid
glutamic, lysine va triptophan, mét s6 vitamin.

- Céc hoa chét thong dung duoc san xuat bang con duong vi sinh vat
bao gom ethanol, acid acetic, acidlactic va glycerine
1. Sinh khéi té bao

Do 1a cac trudng hop cia ndm men ding cho muc dich dinh dudng
va lam n¢ bot my, truong hgp cac nam an dung lam thire an. Cac vi khuan
va vi tdo ciling dugc nudi cho muc dich dinh dudng, song cho dén nay
chua c6 y nghia 16n vé mat thuong mai. O day can phan biét hai truong
hop:

Thuat ngit "protein don bao" (SCP) thudng dugc dung dé chi cac té
bao cac vi sinh vat nhu 1a cac san pham cong nghi¢p véi ly do 1a ham
lu(_mg protein trong ching cao va dugc quan tdm vé mat thuong mai. Con

"giong khoi dong" (starter culture) la cac san pham cong nghiép trong d6
ban than cac té bao vi sinh vat dugce ding lam nguyén ligu cdy. Chang han
cac gibng vi khuan lactic duoc ban ra dud6i dang cac nguyén li¢u ciy
(inoculants) dé san xuét cac san pham sita 1én men va xuc xich.

2. Cac enzyme do vi sinh vdt tao nén

Nhiéu enzyme quan trong cé ¥ nghia thuong mai da dugc san xuat &
quy md cong nghiép nho vi sinh vat, bao gom cic enzyme phan giai tinh
bot (cac amylase), cac enzyme phan giai protein- protease, cdc enzyme
phan gidi chat béo (céc lipase)...

Mot enzyme quan trong vé mit cong nghiép 1a gluco-isomerase
duoc st dung voi sb lugng 16n dé san xuat fructose co do ngot cao hon
glucose. Mot enzyme vi sinh vat quan trong khac 1a penicillin -acilase
dugc st dung trong cong nghép san xuat cac penicillin tong hop.
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3. Cdc dwoc pham

Céc chat khang sinh va cac alcaloid nan trong nhom cac san pham
bac 2. D6 1a cac hop chét khong duoc tao thanh trong pha sinh truong dau
tién ma vao luc sinh trudng da bude vao pha can bang. Viéc hiéu biét ban
chat ciia sy trao d6i chit bac hai c6 tim quan trong trong trong viéc phat
trién cac qua trinh san xuit méi.

Cong ty Cong nghiép hoa chat Takeda (Nhat Ban) san xuit va cung
cap loai thude khang sinh validacina dung dé phong trir nhiéu loai bénh hai
cay trong do nam gay ra. Validacina dac biét c6 hi€u luc véi bénh kho van
Iua, truc tiép bao v¢, lam ting ning suit va cht luong lua. Thube khong
gdy bat ctr hién tuong ngd doc nao cho ciy trong, rat an toan cho ngudi, vat
nudi, ca... va nhimg dong vat co ich khac; khong ton du trong dat va nong
san sau khi thu hoach. Validacina c6 thé hon hop voi hau hét cac loai thudce
khéc dé phun. Thude validacina c6 cac dang thuong pham: Validacin 3L,
Validacin 5L, Validacin 5SP.

4. Cdc héa chat déc biét va cdc chdt diéu vi thuc phcfm

Chét diéu vi thuc phém: bot ngot nhan tao aspartam 1a mdt dipeptide

giita acid aspartic va phenylalanin, ca hai amino acid nay déu dugc san
xuat bang con dudng 1én men vi sinh vat. cac amino acids khac ciing dugc
san xuét bang con dudng nay la: acid glutamic, lysine va tryptophan. Mot
s6 vitamin ciing duoc san xudt bang con duong vi sinh vat, do la
riboflavin, vitamin B, va acid ascorbic (vitamin C).
5. Cdc héa chdt théng dung 1a nhimg chit c6 gia thanh thap va do vay
duoc ban ra véi sé luong 16n. Cac héa chit thuong duoc dung 1am nguyén
lidu khoi dau dé tong hop hoéa hoc cac phan tur phire tap hon. Cac hoa chat
thong dung duogc san xuat bang con duong vi sinh vat bao gbm ethanol,
acid acetic, acid lactic va glycerol. Trong s6 nay ethanol 1a san phdm quan
trong nhét. Ethanol dugc san xuit nhd nAm men, bon nay cé thé tao ra mot
san luong ethanol va CO, tir duong. Hién nay ethanol dugc ding dé lam
nguyén liéu tong hop hoéa hoc va lam nhién liéu chay cac dong co
(gazohol).

I Su phén loai sin phim theo sinh 1y trao déi chat

Khac v6i sy phan chia san pham mang tinh thuong mai (Fritsche,
1978) chia cac san pham cua vi sinh cong nghiép thanh 3 loai.
1. Vat chat té bao (sinh khdi) bao gdm céc loai protein don bao va cac loai
gidng khoi dong nhu men banh mi céc vi khuén lactic.
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Bang 3.1: Mt s6 enzyme cong nghép va ing dung

Enzyme Nguon Ung dung chinh
Aspergillus, Bacillus, | B6 sung vao bot, cong nghép
Amylase Rhizopus dét, tro giup tiéu hoa
Catalase Micrococcus, Aspergillus PP ong oxy héa thyc pham,
san xuat phomat
Cellulase Aspergillus, Trichoderma gg;y phan g0, tro gillp tidu
Loai glucose hodc oxy trong
Glucooxydase | Aspergillus thuc pham, xac dinh glucose
lam sang
Pectinase Aspergillus, Sclerotinia L.a m tr9ng vang, dam, bia,
dich qua
Penicillinase Aspergillus L,Oal penicillin: trong nghién
ctu
Aspergillus, Bacillus, | Lam trong sake, ché bién thit,
Protease . h
Streptomyces loai gelatin
Streptokinase | Streptococcus Egrr:g lanh cdc vét thuong vet

2. Céc san pham trao déi chdt bao gom:

- Céc san phém 1én men. Vi du ethanol, acid lactic, methane, acetol-

butanol...

- Cac chat trao doi bac 1: Vi du amino acids, nucleotide, vitamins,

duong,....

- Cac chit trao d6i bac 2: Vi du chat khang sinh, alcaloid,

gibberellin, IAA...

- Cac loai enzyme: Vi du céc enzyme ngoai bao nhu protease,
amylase; cac enzyme ndi bao nhu asparaginase, penicillinase.

3. Cdc san pham chuyén hod

Céc san pham chuyén hoa bao gdm steroids va cac san pham ctia sy
oxi hod khong hoan toan nhu sy tao thanh acid acetic va socbose.
I1. Sinh truwdéng va su tao thanh san pham

Trong diéu kién nudi cdy tinh, qua trinh sinh truéng ctia mot quan
thé VSV trai qua 4 giai doan (Tiém phat — logarit - can bang dong —>
suy vong). Toan bd qua trinh nudi gan lién véi sy thay doi kéo dai clia cac
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diéu kién nuodi. Chat dinh dudng giam di, sO luong té bao tang 1én rdi giam
dan, ddng thoi hoat tinh trao d6i chat ciing thay doi.

Su lién quan cta cac san pham trao ddi chat véi té bao co thé phan
biét thanh 2 nhoém: cac san phém bac mot va cac san phém bac hai.

M6t chit trao doi bac mot 1a mot chit duoc tao thanh trong pha sinh
truong dau tién cua VSV trong khi mot chét trao d6i bac hai 1a mot cht
duoc tao thanh gan vao lac két thic cua pha sinh truéng, thuong 13 vao
gan chinh pha cin béng.

m

Sinh trudng

San phim

#

- - Sinh trudng

-——

san ph:fm

San phim

\
prm e a————

I
}
L
L.
L.

Sinh truitng v tao thinh

Sinh truding v tao thinh
san p
N

—

L
L

Thoi gian Thoi gian

Hinh 3.1: Pong hoc ciia su sinh truwdng va tao thanh san phim & VSV

a. Sinh trudng va tao san pham dién ra dong thoi

b. Su tao thanh san pham bt dau sau khi sinh truong da két thuc

*Pic diém cua san phém trao d6i bac hai:

- Cac san phém béc 2 chi duoc tao thanh boi mot sb tuong dbi it co
thé va duong nhu khong can thét cho sinh truong va sinh san.

- Sy tao thanh céc san pham bac hai phu thudc vao cac diéu kién
sinh trudng, dac biét 1a thanh phan ctia moéi truong.

- Chiing thuong dugc tao thanh duéi dang mot nhom cac chat co cau
trac gan giii. Ching han, mot ching Streptomyces da san sinh ra 32 chat
khang sinh antracyclin khac nhau nhung c6 ciu triic gan gidng nhau.

- Thuong co thé nhan duoc sy tong hop thtra dot ngdt manh cac san
pham bac hai, diéu nay thuong khong gap & cac san pham bac mot 1a loai
san pham co lién quan chat ché dén pha sinh truéng.

Trong trao doi chat bac hai c6 hai pha trao d6i chat khac biét nhau
dugc goi la pha sinh truéng (trophophase) va pha san xuit (idiophase).
Néu chung ta dinh san Xuét cac san pham bac hai thi chung ta phai dam
bao rang cac diéu kién thich hop cin dugc tao ra trong pha dau dé sinh
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truong dién ra toi wu va cac diéu kién phai dugc thay doi dung lic dé su
tao thanh san pham c6 thé dien ra toi uu.

Trong trao ddi chat bac hai, san phdm mong muén c6 thé khong bat
nguon tu co chat sinh trudng ban dau ma tr mot san pham dugc tao thanh
tor co chat sinh trudng ban dau. Nhu vay, néi chung san pham bac hai
duogc sinh ra tr mot s0 san pham trung gian tich luy trong méi trudng nuoi
cay hodc trong té bao trong qua trinh trao doi chat bac mot.

Mot trong cac dac diém dic trung cua cac chét trao dbi bac hai 1a
cac enzyme tham gia vao su tao thanh chung dugc di€u hoa mot cach doc
1ap véi cac enzyme cua trao doi chat bac mot.

3. Sinh tong hop thira

Qué trinh 1én men cong nghép doi hoi sy tao thanh san phdm mong
muodn véi lugng cao nhat. VSV ton tai trong tu nhién sinh ra cac san pham
trao doi chat va céc thanh phan t€ bao chi & mic d6 can thi€t cho sy sinh
san to1 wu va cho sy duy tri loai. C6 nghia 1a, trong tu nhién khong cé su
san sinh du thtra cdc san pham trao doi chat bac 1, bac 2. Bdéi vay nhiing
thi nghi¢m nham phan 18p cac chiung c6 kha nang sinh tong hop du thura tir
noi song tu nhién thuong khong dem lai két qua mong muon. Chi khi nao
nhimg co thé thich hop thu duoc do xtr Iy bang cac tac nhan gay dot bién
dinh huéng, duoc chon loc trong diéu kién phong thi nghiém vé nhiing
kha nang nhat dinh, thi ta méi c6 thé thu duoc cac ching tong hop thira bi
sai hong trong co ché didu hoa. Nhimg ching niay duoc coi 13 nhimng
ching c6 nang suat cao dé dung trong cong nghiép.

3.1. Nhitng nguyén tic diéu hoa trao ddi chat

- Piéu hoa hoat tinh enzyme nho e ché bang san pham cudi cing
hay con goi 1a sy kim ham do lién h¢ nguoc;

- Sy cam g va tc ché qua trinh tong hop enzyme;

- Piéu hoa tong hop enzyme nhd sy kiém ché bang san pham cubi
cung va su giai kiém ché;

- Piéu hoa tong hop enzyme nho su kiém ché di hoa.

3.2. Nhitng sai hong di truyén cta diéu hoa trao doi chat va hién tugng
tong hop thura

Céc co ché diéu hoa trao d6i chat co thé bi thay ddi do nhimng dot
bién dan dén sy sinh tong hop thtra cac chat trao doi.

Toan bd nhing sai hong co thé biéu hién & sy cam g enzyme. Nho
nhimg sai hong ma cac enzyme cam ung tr¢ thanh cac enzyme cau tric,
nghia 14 chung ton tai trong t& bao khong phu thudc vao co chat.
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Nhiéu hoat tinh ciia cdc chung san xuat 1a do sai hong di truyén.
Vi¢e lya chon céc ching san xuét trude hét 1a theo kinh nghiém. Nhirng
thanh tyu cua sinh hoc phan tir nhu chu dong gay dot bién dinh huong,
chuyén gép gen... tao diéu kién cho viéc lya chon dinh huéng hon va do
d6 c6 hi€u qua cao hon.

4. Céng nghé DNA tdi té hop

Nhu di biét, hai sy kién noi bat nhét trong giai doan dau cta Sinh
hoc phén tir 1a sy kham pha ra cdu triic phan tir DNA nim 1953 boi James
Watson va Francis Crick (nhan giai Nobel-1962) va su gidi ma thanh cong
hé thong mat ma di truyén nim1966 boi Marsall Nirenberg va Har Gobind
Khorana nhén giai Nobel-1968 cting v&i nhiéu nha khoa hoc khac.

Giai doan tiép theo ctia dinh cao phat trién sinh hoc phén tir 14 sy ra
doi cua Cong nghé DNA tdi t6 hop (recombinant DNA technology), viao
gitra thap nién 1970, voi cac tén goi khac nhu: cong nghé gen, k¥ thuat di
truyén (genetic engineering).

Cong nghé DNA tai t6 hop bét dau nhu mot khoa hoc tir 7/1972 khi
nhém nghién ctru cua Paul Berg (Vién han 1am khoa hoc quéc gia M)
hoan thanh viéc ché tao bd gen lai giita virus SV40 cua khi voi phage
lambda.

Lan dau tién két ndi hai virus khac nhau hoan toan vé mit di truyén
thanh mot chinh thé va dugc nhan 1én dudi dang plasmid trong té bao vi
khuan. Phan tir DNA lai chtra cac thong tin di truyén cua virus SV40,
thong tin diéu khién qua trinh ty sao cia DNA phage lambda ciing nhu
toan bd chirc nang cua operon galactosidase ctia vi khuan E. coli.

Hinh 3.2: 1. Har Gobind Khorana (1922-); 2. Temin, Howard Martin
(1934-1994); 3. Daniel Nathans (1928-1999); 4. Paul Berg (1926-)

4.1. Khai niém cong nghé DNA tai to hop
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Do 1a cong nghé bao gdbm mat tap hop cac ky thuat nhu phan cit va
lai ghep cac phan tir nucleic acid nho cac enzyme gidi han, ligase...nhan
dong DNA trong cac plasmid hodc virus dugc tang cuong ¢ vi khuan hodc
té bao nam men; xac dinh trinh tu nucleotide DNA & C}oan duoc nhan
dong; bi€u hién cua gen dugc nhan dong dudi dang san pham protein...

Sy ra doi cua cong nghé DNA tai to hop va gan day la cong nghe
chip DNA, sinh tin hoc, nudi ciy té bao gdc, cong nghé nano gan lién véi
cac su kién khoa hoc sau:

- 1965, Xac lap duogc cac gen khang thude ¢ vi khuan nim trong cac
plasmid.

- 1967, SB Zimmerman va cdng su tach chiét thanh cong DNA-
ligase.

- 1970, Hamilton Srpith va cac cong sy da phan lap duoc enzyme
gidi han dau tién tr vi khuan Haemophylus influenzae dugc goi la Hind I1.

-1970, Har Gobind Khorgna téng hop dugc mét gen nhan tao dau
tién do la gen ma hoa viéc tong hop tRNA™ véan chuyén amino acid
ala\mine ¢ nam men. Gene nay dai 77 cap nucleotide, khong c6 cac trinh tu
die:u hoa va vi thé khong co6 hoat tiph, dén’ 1973 mdt gen nhan tao khac co
the hoat dong binh thuong trong t€ bao song, do la gene ma hoa tRNAY"
van chuyén cua tyrosin ¢ E. coli c6 chiéu dai khoang 200 cdp nucleotide.

- 1972, Paul Berg kién tao duoc phan tr DNA tai t6 hop dau tién
trong ong nghi¢m.

- 1973, H. Boyer, S. Cohen, A. Chang va R. Helling - lan dau su
dung plasmid dé tao dong DNA ¢ E. coli.

-1975, Temin, Howard Martin, phat hién ra enzyme phién ma ngugc
(reversetranscriptase) mo ra sy tong hgp gene nhan tao.

DNA— RNA.—— protein

retrovirus

- 1977, Dé xuét cac phuong phap hoa hoc (Maxam va Gilbert) va
phuong phap enzyme hoc (Frederick Sanger va cong su) xac dinh trinh tu
nucleotide cua nucleic acid.

- 1977, Thanh 1ap hang cong ngh¢ gen dau tién & My (Genetech) de
san xuat cac ché pham y hoc bang phuong phap DNA tai t6 hop.
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- 1978, Giai thuong Nobel dau tién trong linh vue kham pha va sir
dung enzyme gi6i han dugc trao cho Daniel Nathans; Werner Arber;
Hamilton Othanel Smith.

- 1983, ’Gié,i thu:é’ng Nobel dugc trao cho ba Barbara McClintock
phat hién ra yéu to di truyén van dong hay gen nhay.

- 1986, Binnig, Gerd Karl (Nha khoa hoc Duc, giai Nobel 1986)
kham pha ra loai kinh hién vi hoat dong khong theo nguyén tac quang hoc,
m¢& dau cho cong nghé nano.

- Thang 4 nam 1996, men n6 bot my S.cerevisiae da giai ma xong
gom 6.000 gene

- Thang 12/ 2002, tap doan Genome Sequencing Chudt quc té hoan
thanh mot ban thdo genome chudt va so sanh véi genome ngudi co
khoang 3.000 gene chung.

- Nam 2003, gidi Nobel dugc trao cho hai nha bac hoc Paul C.
Lauterbur va Peter Mansfield da c6 cong phat minh nhitng tng dung cua
hién tugng cong hudng tir (magnetic resonance).

- Nam 2005, giai Nobel Y hoc 2005 duogc trao cho hai nha khoa hoc
Australia - Barry J. Marshall va J. Robin Warren - do da kham pha ra vi
khuén Helicobacter pylori va vai trd clia ching trong bénh viém loét hé
tiéu hoa (ching viém da day, loét da day hodc ta trang

1 2 3 4
Hinh 3.3: 1. Frederick Sanger (1918-); 2. Barbara McClintock

(1902-1992); 3. Binnig, Gerd Karl (1947-); 4. Paul C. Lauterbur (1929-)
4.2. Cac enzyme thong dung trong k¥ thuat di truyén

Nam 1962, Werner Arber ldn dau tién chimg minh rang c6 nhiing
enzyme dac biét hoat dong trong t€ bao vi khuan, chung c6 kha nang phan
bi¢t DNA "cua minh" va DNA "la" cua phage. Cac enzyme nay c6 kha
nang han ché su nhan lén cua phage la trong té bao vi khuan bang céach
phan huy ching mdt cach diac hi€u, do d6 duoc goi la "restriction
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enzyme". Chit restrion (han ché) c6 ngudn gdc lich sir tir d6 va dugc dung
dén nay.

Thong thuong, khi dé cdp dén cic enzyme duoc sir dung trong k¥
thuat di truyén, chu y€u la néi dén cac enzym gioi han (restriction
endonuclease, hay goi tat 1a restrictase), tic cac enzyme tur vi khuan cé
kha nang nhan biét va cat DNA tai nhitng vi tri x4c dinh va ngoai ra la
nhom hon hgp cac polymerase, ligase va nuclease.

Nhin chung, ¢6 hai kiéu cit: cat thang va cit so le.

+ Kiéu cit thing tao ra cac dau bang (blunt ends): Mot sb enzyme gidi han
cat hai mach DNA tai cung mot diém, vi du: Alul, Smal (Bang 3.2).

+ Kiéu cit so le tao ra cac dau dinh (cohesive ends): Mot sd enzyme
gidi han cat doan DNA nhén biét tai vi tri so le trén hai mach. Két qua 1a
tao ra cac dau soi don chura vai base bo sung c6 thé dinh chap trd lai. Cac
enzyme nay dugc st dung rong rai trong ky thuat tai t6 hop DNA. Vi du:
BamHI, EcoRI, Xmal (Bang 3.2).

Bang 3.2 : Mot s6 enzyme gi6i han va doan nhén biét ciia ching (miii
tén chi vi tri cat)

Vi sinh vat Enzym gi¢i han Poan 53
nhan biét  3'«5’
J
Arthrobacter luteus Alul AGCT
TCGA
)
J
Bacillus BamHI GGATCC
amylolyquefaciens H CGTAGG
T
J
Escherichia coli RY13 EcoRI GAATTC
CTTAAG
T
J
Serratia marcescens Sb Smal CCCGGG
GGGCCC
T
J
Xanthomonas Xmal CCCGGG
malvaccarum GGGCCC
T
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* Cdc enzyme thong dung khac

Trong k¥ thuat di truyén, bén canh sir dung cac enzyme gidi han nhu
“con dao mo tinh vi”, con phai dung té1 nhom enzyme sau:

- Cac DNA- va RNA-polymerase: xic tac cac phan tng téng hop
DNA va RNA. Chung dugc dung khi can thiét tao ra mot s6 lugng 16n cac
ban sao acid nuclqelc’ (de tao cac mau do, dé xac dinh trinh ty nucleotide...).
Trong do6 phai ké dén DNA polymerase I cua E. coli, enzyme phién ma
nguoc tu cac retrovirus, enzyme transferase dau cung.

- Cac DNA- va RNA-ligase xuc tac phan tmg ndi hai dau cua cac
doan DNA hoac RNA thuong dung trong tao dong.

- Céc nuclease. Pay 1a nhom enzyme phan cit DNA (DNase) va
RNA(RNase) khong mang tinh chuyén biét cao nhu cac enzyme gidi han.
4.3. DNA tai t6 hop va céc vector
4.3.1. Khai niém DNA tai t6 hop

DNA tai t6 hop 1a phan tir DNA dugc tai tao trong 6ng nghiém bang

cach két hop DNA tir cac ngudn khac nhau theo mot qui trinh ky thuét
nhat dinh. Thong thuong, mét phan tir DNA tai t6 hop gom mot DNA cua
plasmid hoac phage nguyén ven (goi l1a vector) c6 mang mot doan DNA
can cho nghién ctru (goi la DNA ngoai lai).
4.3.2. Khai niém vector: Vector (thé tai, thé truyén) 1a mot phan tir DNA
dong vai tro la vat trung gian mang mot doan DNA céan nhan dong co6 kha
nang xam nhap vao t€ bao chu va mugn bd may té bao chu dé tao ra nhiéu
ban sao cua vector.

Céc tng dung chu yéu cua vector la:

- Tao dong nhfirp khuyéch dai sb ban sao ciia mot doan DNA xac
dinh (nhi€u ban sao giong nhau).

- Nghién ctru sy biéu hién ctia mot doan trinh ty cia DNA.

- Dua gen vao té bao hay co thé (nham bién ddi dic tinh di truyén
mong mudn ¢ sinh vat dugc truyén gen).

- San xuét RNA vdi s6 lugng 16n tr DNA duoc tao dong.
- San xuét protein voi sd luong 16n tir DNA dugc tao dong.4.3.3.
Cac dac tinh ctia mot vector
- Co kha nang xam nhép vao té bao chu va ton tai duoc qua nhiéu
the hé.
) - Co6 kha nang tu sao chép manh va ddc 1ap véi su tai ban cia bd gen
té bao chu.
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- Phéi c6 céc dac tinh (dugc ma hoa bdi cac gen chon loc) cho phép
de dang phat hién t€ bao chu c6 chira ching.

Chang han, néu vector 1a plasmid thi té bao chu c6 thé dwoc phat
hién theo ki€u hinh cua plasmid c6 mat trong t€ bao chu, tirc dac tinh
khéng thuoc giup vi khuan song dugc trén moi truong cé chat khang sinh
tuong ung.

4.3.4. Cac loai vector chuyén gen
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Hinh 3.4: Ban do enzyme han ché ciia plasmid PBR322 cai bién, mang
hai gen khang thu6c (tef® dé khang tetracycline va amp® dé khang ampicillin) va
mot logt vi tri cat cua enzyme han ché trong d6 moi enzyme nay chi c6 mot vi tri
phén cat, nho vay plasmid vector nay ap dung dugc voi nhieu DNA khac nhau.

C6 nhiéu loai vector duoc sir dung trong k¥ thuat di truyén: plasmid,
phage M13, cosmid, vector la virus cua eukaryotes, YAC (nhiem sac thé
nhan tao ciia nam men).

* Cosmid 1a vector duge ciu tao nén tir plasmid c6 gan thém gene
cos cua phage A. Gene cos gitip cho DNA cua phage A tir dang thang ndi
dau lai thanh dang vong. Cosmid c6 kha nang chtra doan gene la dai dén
45kb hién dugc dung dé 1ap thu vién gene ¢ rudi dam, chudt, nguoi.

* Phage M13 1a phage thé sgi c6 DNA mach don ding lam vector
nham:

+ Xéac dinh trinh ty nucleotide cua gene;
+ San xuét cac mau thir (hay mau do);
+ Thuc hién d6t bién diém dinh hudng.
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* Phagemid 1a vector dugc ciu tao tir plamid gén thém mot doan
DNA cua phage M13.

Vi¢e lya chon loai vector tuy thudc Vé.O‘kiCh thuéc doan DNA can
tao dong va muc dich tao dong, ¢ day chi dé cap hai loai vector thong
dung: plasmid va phage.

- Cac plasmid noi chung c6 kich thudc 2-5kb, nén chi chira rat it
gene chon loc va chi c6 thé nhan 8-9 kb DNA can tao dong.

- Cac phage la nhiing virus Xﬁm‘nhiém va lam tan vi khuan chu.
Vi€e str dung phage lam vector ¢6 nhi€u uu diém hon vector plasmid &
ch6 hiéu qua xam nhiém manh va kha nang sinh s61 nay n¢ nhanh; kich
thudc doan DNA ma vector ¢6 thé ti€p nhan dugc 1a 16n hon rat nhiéu.
Tuy nhién, thao tac trén phage thi phurc tap hon trén plasmid.

Trong sb cac phage dugc sir dung lam vector, phan 16n bit ngudn tir
phage lambda (hé gene chtra 48.502 cdp base, dugc gidi xong nam 1983;
n6 c6 hai dau dinh ty nhién khoang 12 cap base, cho phép DNA-A dong
vong sau khi xam nhap vao té bao chu).

4.4. Cac phuong phap thanh lap phan tir DNA téi t6 hop
4.4.1. Phuong phap sir dung cac dau dinh

Bét ky doan DNA nao néu dugc cat boi cung mot loai enzyme gidi
han (vi du EcoRI) tao cac dau dinh thi ¢6 thé dinh lip lai v6i nhau va duoc
noi boi DNA ligase (hinh 3.4). Nam 1973, H. Boyer va tép thé cua S.
Cohen da tao ra dugc phan t¢r DNA tai t6 hop dau tién gom vector la
plasmid nh6 pSC101 cua E. coli va DNA “ngoai lai” la mot plasmid khac.
Chinh sy kién nay dat ra trién vong to 16n cho k¥ thuat DNA tai to hop sau
nay.

4.4.2. Phuong phap ndi tryc tiép hodc tong hop cac dau bo sung

) l?éi voi cac doan DNA duoc tao ra béng viéc su ly enzyme giéi han
cat thang, nhu HindIl chang han, thi viéc noi cac doan DNA dau bang
duoc thuc hién theo mot trong hai cach sau:

(1) Nbi tryc tiép nhd DNA-ligase cua phage T4

(2) Tong hop bd sung cac dau dinh vao cac dau 3’ mot sd nucleotid,
vi du: poly (dA) vao déu 3 cia doan nay va poly (dT) vao dau 3” cua
doan kia, nho enzyme transferase dau pllit. Sau do6 cac doan nay dugc noi
lai nho xuc tac cua DNA-ligase vi khuan.

4.5. Tao dong DNA tai to hop

Muc dich cua viéc tao dong 13 nham thu dugc mot sb lugng 16n ban

sao cua mot doan DNA xac dinh.
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Vé nguyén tic, mot quy trinh ky thuat DNA tai to hop (tao dong)
gom céac budc co ban sau :

Buédce 1: Tach DNA va plasmid ra khoi té bao, chon loc va xu ly
DNA thudc cac nguon khac nhau, mot lam vector va mot can cho tao
dong.

Pbi vai vector, viée chon loc tuy thudc nhiéu yéu td: kich thudc
doan can tao dong, muc dich tao dong... P61 voi DNA can tao dong, can
chon so khéi cac doan co kich thudc gan nhau va tuong ung véi loai
vector. Sau do, xu ly ca hai loai DNA trén bdi cung mot loai enzyme gidi
han (vi du: EcoRI) dé tao ra cac dau (dinh) so le.

Burée 2: Kién tao phan tir DNA tai to hop trong dng nghiém.

Tron chung vector va DNA cén tao dong da dugc xir 1y theo mot ty
1¢ nhat dinh véi sy c6 mat cua ligase. Nho sy xuc tac cia DNA-ligase ma
vector tai to hgp s€ dugc tao thanh; sau d6 dugc tinh sach qua tach chiet
va tua.

- DA ~ Restriction enzyme
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2. v
Vi khudn Plazmid

Hinh 3.4: So' d6 minh hoa cac buéc co ban ciia ki thuat di truyén

Buéc 3: Pua vector tai to hop vao té bao chil.

C6 hai loai té bao chu thong dung nhat 1a: (1) Té bao vi khuén,
thuong 1a E. coli; (2) T¢ bao sinh vat nhan chuan, vi du nam men S.
cerevisiae hodc té bao dong-thuc vat nudi cay. Tuy loai té bao chi ma su
dung k¥ thuat bién nap thich hop. N6i chung, muc dich cua budce nay la loi
dung dic tinh sinh soi nay ng nhanh cua té bao chu va s dung b may té
bao chu dé tai ban vector tai to hop thanh mot s6 lugng 16n ban sao hoic
c6 thé cho biéu hién gen (protein) mong muén.
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Buéc 4: Phat hién dong DNA tai to hop dic hiéu.

Dé phat hién dong can tim, ngudi ta c6 thé st dung cong cu 13 mdu
do (probe). Mau do c6 thé 1a mét khang thé dac trung cho protein dugec ma
hoa bdi gen can tim hodc mdt doan DNA hodac RNA b6 sung cho gen can
tim.

4.6. Ung dung cta cong nghé DNA tai to hop

Trong subt hai thap ky qua, cong nghé DNA téi t6 hop dd mang lai
nhirng tién bo to 16n cho sinh hoc. Nhitng ing dung chu yéu cua no la:

- San xuit cac protein, enzyme, vaccine... hitu ich; tao ra cac vi
khuan, nam men c6 kha nang tong hop cac chat c6 y nghia vé mat kinh te.

- Géy ra nhirng bién ddi kiéu gen & cac co thé sinh vat lién quan dén
nhitng dac tinh mong muon. Tao nguon DNA va RNA cho cac nghién
clru.

- Tao ra kha ning sira chita cac khuyét tat di truyén ¢ dong vat va
nguoi (liéu phap gen hinh 3.5)

- Cheén gene khoé vao trong ribonucleic acid (RNA)cua
Retroviruses;- Cho restrovirus ti€p can té bao bi bénh;

- Thém gene khoé vao deoxyribonucleic acid ( DNA) té bao bi bénh;

- Tiém vao bénh nhan.

_Cong ngh¢ DNA tai t6 hop mo ra mot trién vong to 16n trong twong
lai gan dé giup con nguoi kham pha bi an cua co thé vi sinh vat va con
nguoi, trén co sé do co thé nang cao nang sudt vat nuoi, cay trong va bao
vé stc khde con nguoi.

B han 3
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1. Cac kiéu phan loai san pham hién nay ? Theo anh (chi) kiéu phan
loai nao hop 1y nhat ? Vi sao ?

2. Pic diém cta san phim béc hai ?

3. Y nghia thyc tién cua viéc nghién ctru sinh tong hop thira ?

4. Thé nao 1a enzyme han ché ? Chiing c6 cac vai tro va tinh chat
nao duoc coi la quan trong doi voi ki thuat DNA téi t6 hop ?

5. Bang hai vi du vé enzyme cat han ché, hiy chimg to rang it n}lét
c6 hai phuong phép thanh 1ap cac phan tr DNA tai t6 hop trong Ong
nghiém (in vitro).

6. Thé nao 1 phan tir DNA ti to hop, vector tach dong ? Hay néu
cac budc cua quy trinh tao dong va cho so d6 minh hoa.

7. Anh (chi) hdy néu mét s6 tng dung khac nhau cua cong nghé
DNA tai t0 hop.
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Chuong 4

Cac phuong phap va ki thuat 1én men
I. Qua trinh 1én men
1. Quy trinh lén men (hinh 4.1)

Giéng dong kho Ché tao méi trudong Nguyén li¢u (C,N,P,K)
dinh dudng dau pha bot, muoi
, khoang, nudc
Gibng thach l
nghiéng Khir tring Khi tring thiét bi,
mbi truong h¢ thong duong ong,
hé loc khi
Gidng nudi trén
may lac v
R Cung cép khong khi
v Len men ' vo trung
Nhan gidng
trong noi nhan
gi0ng

Thu hoach tinh ché
tao thanh pham

Hinh 4.1 So' d6 qu4 trinh 1én men

2. Chiing giong

Pé chon duge gidng vi sinh vat thuan chung, budc dau tién phai
phan 1ap chiing tir cac ngudn tu nhién nhu nudc, khong khi, dat, cac vat
liéu hitu co, vo co da bi phan huy... Tur nhiing ki thudt vi sinh vat hoc cd
dién tir thoi L. Pasteur va R. Koch dé ra, nhiéu phuong phap dic biét ding
dé phan lap chung giéng thuan khiét dung cho cong nghiép da duoc phat
trién, nhat 13 trong viéc tim chung san xuat nhiing chat khang sinh méi. Tir
nhitng 6 sinh thai tu nhién s& phan 1ap dugc cic chung hoang dai. Céc
chung nay c6 mot sd hoat tinh sinh enzyme, tich ty cic chét trao ddi bac 1,
bac 2 ... nhung thudng cho ning suat thap.

Theo ki thudt vi sinh vét c6 dién viéc phan 1ap cac chung thuan khiét
mat nhiéu cong strc va cham. Ngay nay, ngudi ta dung phuong phap sang
loc vira nhanh vira ¢6 hiéu qua. Phuong phéap sang loc chu yéu dugc sir
dung trong viéc tim chung san cac chat khang sinh. Tir nguyén li co ban
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phuong phép da dugc cai tién ngay mot phong phi. Dé chon céc ching
san sinh aminoacidnguoi ta da su dung kiéu chon loc theo ki thuat
penicillin. Trong phuong phap nay cac diéu kién duoc lua chon sao cho
céc té bao hoang dai co thé phat trién ‘trong moi truong dinh dudng thleu
mot aminoacidnao d6 va bi giét chét bang penicillin. Cac té bao can
aminoacid(ty dudng acid amin) khong sinh truong duoc nén sé song sot.
Déi voi vi khuan khong méan cam véi penicillin thi dung chét khang sinh
khac, nhu canamycin hay xycloserin, d6i v6i nAm men thi dung nystatin la
thich hop. Dé phan 1ap nhiing ching c6 tinh chat dic biét, vi du nhu
chuyén hoa steroid, nguoi ta ding hon hop cta nhiéu ching vi sinh vat
dem nudi cay trong ciing mot méi truong cd chit ma ta mudn thyuc hién sy
bién doi. Sau khi nudi, chiét xuét va tach san pham phan tich theo phuong
phap séc ki.

3. Neuyén liéu cdy

Glong san xuat thuong duoc bao quan dé tranh giam hoat tinh. Do
do, viéc cay glong trén moi trudong thach nghiéng trude khi nhan glong la
viéc 1am rat can thiét. Co thé coi day la viéc “danh thuc” chung giong
dong thoi dé kiém tra hoat tinh cua gidng sau mot thoi gian bao quan &
nhiét do thap. T nhing nhing té bao hodc bao tir riéng r& cua chung bao
quéan, cdy ra mot s6 culture, nhimg culture ndy duoc nhén giéng trong
phong thi nghiém va duoc kiém tra hoat tinh. Néu c6 su khac nhau thi
dung culture ¢6 hoat tinh manh nhit dé gy nguyén lidu cdy va tao thanh
ching méi.

4. Nhan giong

Ciing giéng nhu trong phong thi nghiém va qui mé pilot, mudn thuc
hién mét qua trinh 1én men ¢ qui m6 cong nghiép phai tién hanh nhan
gidng, dam bao so luong té bao véi tudi sinh 1i dang ¢ thoi ky hoat dong
manh nhét dé cdy vao méi truong 1én men. Nhén giéng ¢ day c6 thé phai
qua 2-3 budc, ta thuong goi 1a nhan g1ong cap 1, cap 2, cap 3 v.v... tuy
thudc vao quy mo san xuat. Viéc nhan giong thu’ong dién ra bang cach
nudi chim. Cac diéu kién nuédi duoc lua chon sao cho chi xdy ra su sinh
trudng chir khong xay ra sy tao thanh san phdm. Khi sit dung ndm sinh
bao tir va xa khuén, trude khi nuédi chim, nguoi ta thuc hién nhan bao tir
trén moi truong ddc nhu moi truong cam, bot ngo...

Nhan gidng cép 1 dugc tién hanh trén may lic voi nhiét do va thoi
gian tuy thudc vao n6i nhan glong (trong tu ndi 1én men) ¢6 suc khi va on
nhiét. Ty 1¢ nhan gidng tir 6ng nghiém vao binh tam giac co thé chi mot
vong que cay hodc ca dich huyen phu cua mot ong giong. Tur nhan gidng
cap 1 sang cép 2 (hodc tir cép 2 sang cép 3) ti 1¢ gidng thuong 1a 1- 10%
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thé tich dich 1én men hodc 1a cao hon, tir dich nhan giéng cudi cing vao
noi lén men khoang 0,5-10% tuy thudc vao dac tinh ting chung vi sinh
vat.

Hinh 4.2: M4y lic 6n nhiét (Personal-11 , TAITEC)

Thanh phidn méi trudng nhan gidng va méi truong 1én men gan
gidng nhau. Thong thuong thi ham lugng carbon & méi truong nhan giong
thip hon moi trudng 1én men, nhung cic thanh phan khac thi giau hon,
dic biét 1a cac chat sinh trudng dé phuc vu cho sinh san va phat trién cta
gidng vi sinh vit.

Ché d6 nuoi dac biét 1a nhiét do giita nhan giéng va 1én men ciing
khéac nhau (n€u cung ché do nhiét do thi khong can phai quan tdm lam).
Nhung néu nhiét do 1én men thap (nhu 1én men bia) thi can phai nhan
giong voi nhiét d6 giam dan dé khi vao 1én men, giéng khong bi choang
sdc. Ché do suc khi 6 cac cong doan nay cting khac nhau, thuong thi trong
thoi gian nhan giéng nhu ciu vé 6xy cao nhu trong pha sinh truéng cta
lén men hoac cao hon.

N6i chung mét ching vi sinh vat nhan giéng dé dua vao 1én men
dam bdo cac yéu cau cong nghé¢ nhu sau:

- Dich giong khoéng duoc tap nhiém, dic biét 1a thyc khuan thé
(Bacteriophage).

- Céc té bao dam bao & d6 tudi sinh 1i & thoi gian sinh truong t6t
nhat, c6 hoat tinh cao nhat, thuong 1a nira sau cua pha chi so.

- Céc thong sb ki thuat nhu OD, pH, mau sic, mui vi... dang nhu
quy dinh cua timg day chuyén cong nghé.
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5. Noi 1én men

Cac ndi 1én men duoc thiét ké va ché tao sao cho co thé tao dugc
nhitng diéu kién t6i vu cho tirng qua trinh 1én men. Nhitng yéu cau co thé
dat duoc hoat tinh t6i da ctia vi sinh vat dugc thuc hién thong qua mdt so6
nguyén tac ki thuat.

Nbi 1én men chira méi truong nudi c6 kha ning tao thanh san pham
vO1 nang suat cao. Trong qua trinh 1én men can theo doi lién tuc su tao
thanh san pham va trang thai vo trung dé dung qua trinh ding vao thoi
diém thu hoach tot nhat.

Hinh 4.3: Noi 1én men 75 lit & Trung tim CNSH-PHQGHN
6. Thu nhdn san pham va xir li sau thu hoach

Viéc thu nhan san phém duoc bat dau bﬁng cach tach riéng té bao ra
khéi moi truong dinh dudng. Néu 1a nhiing co thé cé dang hé sgi thi nguoi
ta thuong loc, con doi véi vi khuan va nam men thi li tam. Vi¢e xur 1y tiép
theo 1a tuy theo san pham dugc ti€t ra moéi truong dinh dudng hay ton tai
trong té bao.

Ban chit hoa hoc cia san pham quy dinh cac bién phap xu ly tiép
theo. Cac bién phap duoc st dung la chiét rat, hap phu, sang phan tir va
két tua. Cac bude tinh ché tiép theo dugc tién hanh ké tiép ngay sau budc
tach san pham thudng phai qua nhiéu cip, trudc khi san pham cubi cing
duogc dong goi.

Viéc thu nhén san pham vé6i hiéu suat cao ¢ y nghia quyét dinh d6i
v6i tinh kinh té cia mot phuong phap. Boi vy, van dé tach va co 1ap san
pham phai dugc cha ¥ ngay tir khi chon ching va chon dich dinh dudng.
Viéc t6i wu hoa phuong phép co lién quan dén tat ca cac bude. Viéc loai
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bo va sur dung cac phé va phu pham cling can dugc chu y tranh gay 6
nhiém moi trudng.

Hinh 4.4: May li tam ( centrifuge)

IL. Vi sinh vat
1. Sinh vdt nhdn chuan
1.1. Ndm men

NAm men (Yeast, Levure) thudong tdn tai & dang don bao, da sb
sinh san theo 16i nay chdi, ciing c6 khi theo hinh thirc phan cit té bao,
nhiéu loai ¢ kha ning 1én men duong va thich nghi vi moéi truong chira
duong cao, co tinh acid cao. N4m men phan b rong rdi trong ty nhién,
nhit 1a trong méi trudng co chua duong, c6 pH thp, ching han nhu trong
hoa qua, rau dua, ri duong, trong dat trong cac loai ciy an qua, trong dat
c¢6 nhiém dau mo. Nhiéu loai nam men c6 ung dung cao trong san Xudt
cong nghiép nhu 1én men bia ruou, glycerine, san xuat nAm men banh mi,
thirc an gia suc...
1.2. Nam soi

Nam soi (Microfilamentous Jungi) la tit ca cac nim khong phai
ndm men va ciing khong sinh mii ndm. Nim soi con goi 1a nam moc, ¢co
dang soi phan nhanh, khong hoidc c¢6 vach ngan, 16i séng hiéu khi, chil yéu
14 hoai sinh. Nam soi phan bd rong rai trong tu nhién, tham gia tich cuc
vao cac vong tudn hoan vat chét, nhat la qua trinh phan giai chat hiru co va
hinh thanh chat mun. Rat nhiéu loai ndm duogc sir dung rong rii trong cong
nghiép ché bién thyc pham, cong nghiép enzyme, cong nghi€p dugc pham
san xut thudc trir sdu sinh hoc, kich thich té sinh truéng thuc vat... Nhiéu
nam soi ki sinh trén nguoi, dong vat va thuc vat gy ra cac bénh nam nguy
hiém. Mot s6 nam soi phat trién nhanh trén cac chat hitu co gay hu hong
lwong thye, thuc pham, nguyén vat li¢u...
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1.3. Tao (Algae)

Vi tao (Microalgae) gdm cac dai dién co kha nang quang hop, co
dang don bao song thanh tap doan, phan bd chi yéu ¢ méi truong nude
ngot, nudc min va & dat am. Vi tao c6 thé sinh san theo hinh thirc dinh
dudng, vo tinh va hitu tinh. Nhiéu loai vi tao c6 tng dung trong san xuét
va doi séng nhu thu sinh khdi giau protein 1am thirc dn cho ngudi va gia
stc (Chlorella), nudi tao silic (Skeletonema costatum) 1am thirc n cho au
trung tom, tach acid béo khong no. Sur dung vi tdo cho xtr i mdi truong
(Scenedesmus) hodc lam sinh vat chi thi trong moéi truong nghéo calcium
(calcium) (tao luc Desmid).

1.4. Nam qua thé

Nhiéu loai ndm cé qua thé duoc st dung dé lam thuc phém, do
nam giau protein, chit khoang, cac vitamin A, By, B,, C, D, E. Ngoai ra
ching con c6 nhiéu dic tinh cua biét dugc, co kha ning phong va chira
bénh ha huyét ap, chong béo phi, duong rudt, hd tro chira ung thu. Da s6
nam an thudc nganh nim dam (Basidiomycota), thuong gip ndm in thudc
bd Agaricales nhu nim rom Volvariella volvaceae, Agaricus bisporus...
Ngoai gia tri tai nguyén, thuc pham va dugc pham, nhiéu loai nam c6 ¥
nghia trong c6ng nghé sinh hoc va doi séng do chiing c6 kha ning san sinh
ra nhiéu chat c6 ich nhu eter, acid acetic, acid tanic, cac chit khang sinh...
Nh1eu loai ndm c6 kha nang hép thu va ddo thai cac chat phong xa, mot s6
loai ndm dugc st dung dé phén giai cac chit thai doc hai va cac ngudn phé
liéu gy 6 nhiém moi trudng.

2. Sinh vat nhan so
2.1.Vi khuén

Vi khuan (Bacteria) c6 nhiéu hinh thai va cach sip xép khac nhau,
kich thude kha nho so voi nam soi va nim men. Phan 16n vi khuén thudc
nhom di dudng, doi séng co thé hiéu khi, ki khi hodc 1a dang song tuy
nghi. Nhiéu vi khuéan c6 mg dung trong san xuit céng nghiép. Dién hinh
nhu cac loai vi khuan 1én men céc acid hiru co (lactic, propionic...), san
sinh enzyme, acid acetic, acid glutamic, lysine, vitamin, Ién men methane,
san xuat phan bon, thudc trir su sinh hoc...
2.2. Xa khuan

Xa khuin (Actinomycetes) thuéc nhom vi khuan that (Eubacteria)
phan bd rong rai trong tu nhién. Phan 16n xa khuan 1a hiéu khi, hoai sinh,
¢ cAu tao dang soi phan nhanh (khuan ti). Xa khuan 1a mét trong nhitng
nhom vi sinh vat dong vai tréo quan trong trong tu nhién. Chiing tham gia
vao cic qua trinh chuyén héa nhiéu hop chét trong tu nhién. Trén 80%
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chat khang sinh duoc phat hién la do xa khuén sinh ra. Xa khuan con dugc
ding dé san xuat nhidu loai enzyme, vitamin, acid hiru co..
2.3. Vi khuan lam

Truéc day vi khuan lam (Cyanobacteria) dugc goi 1a tao lam
(Cyanophyta) hay tao lam lyc. Thyc ra day 1a mt nhom vi sinh vat nhan
nguyén thuy thudc vi khuan that. Vi khuén lam c6 kha nang ty dudng
quang ning nhd ¢ chua sic td quang hop. Vi khuan lam phan b rong rai
trong ty nhién, nhiéu loai co y nghia trong san xuat sinh khdi giau protein,
c0 dinh dam hay st dung trong cong nghiép xtr li nudc thai...
3. Cdc tiéu chudn ciia mét vi sinh vt ding trong céng nghiép
3.1. Kha nang st dung nguyén li¢u

Tinh kinh té cia mot qua trinh san xuat doi hoi phai sir dung céc
ngudn nguyén ligu ré tién, don gian va cac chung vi sinh vat khong doi hoi
qua cao vé nhu cau dinh dudng. Thong thuong, ngudn carbon va nito
(nitrogen) ding cho san xuat 13 nhiing ngudn théng dung nhu cac loai ri

duong, tinh bot, dich kiém sulfid, nguon nito ki thuat nhu cao ngo, bot dau
tuong.
3.2. Tinh chét san phim phu

Yéu cau cic ching vi sinh vét dung trong san xut 1a khong tao
thanh cac san pham phu khong mong muon. Thyc ra thi trong qua trinh
song vi sinh vat ludn tao thanh nhiéu san pham trao d6i chét tich luy trong
moi truong, mot sd san pham trao doi chat co thé khong c6 loi cho chinh
trao ddi chét cua té bao va co thé gay trc ché té bao. Sy tich luy nhiéu cac
san pham phu trong méi truong mot mat lam giam hi¢u suit tao thanh san
pham chinh, mit khac gay nhiéu khé khan cho qué trinh thu nhéan va tinh
khiét san pham.
3.3. Mirc d6 min cam voi su 1y tap va kha ning tach san pham khoi méi
truong

Trong qua trinh 1én men thudng bi nhiém cac vi sinh vit la. Nguén
lay nhiém c6 thé tir nguyén liéu, khong khi hay tir thiét bi 1én men. Néu
cac vi sinh vat la cling thich nghi véi diéu kién sdng trong mai truong 1én
men thi chiing s& canh tranh v&i ching san xuét dong thoi tao ra cac chat
¢6 tac dung wc ché hodc gdy chét ddi voi chung san xuit. Do do6, cac
chung san Xuét phai duoc lva chon sao cho khong man cam véi su tap
nhiém do cac vi sinh vat la va dic biét 1a véi bacteriophage. Trong trudng
hop bi nhiém bacteriophage luong gidng trong madi trudong 1én men cé thé
giam rat nhanh. Vi dy trong méi trudng bi nhiém vi khuan butiric ¢6 thé
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anh huéng manh dén strc séng cia gidng boi vi mot lugng nho cua acid
butiric tao thanh da gay doc doi voi té bao.

Ngoai céc chi tiéu trén, kha ning tach san pham ra khoi méi trudng
lén men cling 1a mot tiéu chuan dé chon chung vi sinh vat cho san xuat,
bdi vi cé nhi€u qua trinh san xuat cho san pham nhiéu nhung vi¢c tach san
pham kho thyc hién va hi€u qua kinh té thap.

I1I. Co chat dinh duéng
1. Nguyén t6 dai lwong C, O, N, H, P, S, Mg, Ca, Fe

Moi truong dinh dudng phai chira tat ca cac nguyén tb can thiét cho
sinh truong va tao thanh san pham Céc moi truong dé nu6i cdy vi sinh vat
can thiét bo sung cac nguyén tb khoang. Nhimng nguyén t6 khoang ma vi
sinh vat doi hoi phai dugc cung cép voi heu luong 16n duge goi la cac
nguyén to dai lugng, bao gom céac nguyén t6 nhu C, O, N, H, P, S, Mg,
Ca, Fe. Nhu cau vé chat khoang cua vi sinh vat khac nhau phu thugc loai,
giai doan sinh truong phat trién. Nong do can thiét vé mudi khoang cia
cac nam, vi khuan va xa khuan thuong thay déi trong cac pham vi sau
(bang 4.1).

2. Nguyén 16 vi lwong Mn, Na, B, Mo, Zn, Cu, Ni, Va, CI, Si
Bang 4.1: Nong dd cin thiét vé mudi khoang ciia nam, vi khuin va xa khuin

) Nbng do can thiét (g/1)
Mudt khoing Déi v6i vi khuan borvai ham va xa
khuan

K,HPO4.3H,0 0,2-0,5 1-2
KH,PO4 0,2-0,5 1-2
MgS04.7H,O 0,1-0,2 0,2-0,5
MnS0O4.4H,0 0,005 - 0,01 0,02 -0,1
FeSO4.7H,O 0,005 - 0,01 0,05-0,2
Na;MoO4 0,001 -0,005 0,01 - 0,02
ZnS04.7H,0 - 0,02 -0,1
CoCl, t61 0,03 t61 0,06
CaCl, 0,01 -0,03 0,02 -0,1
CaS045H,0 0,001 - 0,005 0,01 - 0,05

Nhing nguyén t6 khoang ma vi sinh vat chi doi hoi voi lidu luong
rat nho duoc goi 1a cac nguyén t6 vi luong, bao gom cac nguyén t6 nhu
Mn, Na, B, Mo, Zn, Cu, Ni, Va, Cl, Si... Nong d6 can thiét cua tung
nguyén té vi luong trong mdi trudng thudng chi vao khoang 10° - 10 M.
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Thong thuong, khi che tao moi trudng nudi cay vi sinh vat khong can bd
sung cac nguyén td vi lugng vi trong cac thanh phan khoang dai luong
hogc trong nguyén liéu hay nuéc dé pha ché moi truong da co du thanh
phan vi luong. Ngoai tror mot s6 truong hop nhu bo sung Zn vao moi
truong nudi cdy nim mde, Co vao moi truong nudi ciy vi khuan sinh tong
hop vitamin By, nhung véi ham luong thip (khoang 3-5 pg/l).

3. Dich dinh dwong cho cac vi sinh vat di duong

Trong qué trinh 1én men, mot méi trudng nudi cy tét nhat phai la
moi truong dam bao cho san xuat véi hiéu suét cao trong thdi gian ngin
nhét va gia thanh thap nhat dbi v6i ching giéng vi sinh vat.

Nhirng ching vi sinh vét dung cho cong nghiép déu 1a cac gidng di
dudng, trir cac chung tao thudc giong tu dudng. Cac chung cua tao thuong
dugc nudi cay trong cac qua trinh khir ban cho nude thai hodc nubi tao thu
sinh khéi. Nhitng vi sinh vét di dudng chi san sinh ning luong trong ATP
dung cho sinh truéng nho qua trinh 6xy hoa nhirg hop chat hiru co. ATP
1a thanh phan quan trong nhat ma té bao dung dé van chuyén ning luong.
Trong nhitng phan Gng khong thuan lgi vé phuong dién nhiét dong, ATP
cho phép thuc hién nhimng phan tng voi toe do thich hop.

Trong cong nghé vi sinh, mdi truong nudi cdy nhimg chung di
dudng thuong c6 cac thanh phan nhu sau:

3.1. Nguon carbon va ning luong

Nguén carbon va nang lugng thuong duge st dung 1a tinh bdt, mat
ri, saccharose, glucose, dich dudng thuy phan tir bot hodc gb v.v... Mot sb
loai vi sinh vat c6 kha nang st dung cellulose, hemicellulose dat bi¢t l1a
carbuahydro (alkan, methane). Chu yéu ngudn carbon st dung la
carbohydrate. Luogng carbon dugc bd sung vao méi trudng tuy thude
chung gidng vi sinh vat. Mot sé chung hiéu khi str dung khoang 50% co
chat, con cac chung ky khi tuy tién chi dung téi 10% cho sinh truong.

3.2. Ngudn nito

Ngudn nito chi yéu trong cong nghé 1én men 1a nudc amoniac va
mudi ammon. Dung vao muc dich ndy con cd cac ngudn nito hitu co nhu
cao ngo, dich thuy phan ndm men, thuy phan kho lac, dau tuong, hat bong,
cac ba thai ctia cong nghé bia (dich ngdm malt hodc r& mam malt), ba thai
rau qua, khoai tay, sitta loai bo md, phu phém khi ché bién pho mat, thit
ca... Cac ngudn nito hitu co voi vai trd 1am ngudn nito va ca ngudn
carbon, dong thdi con cung cp cac chat sinh truong. Vi vay, khi sir dung
cac ngudn nito hitu co, vi sinh vat thudng phat trién manh hon.

3.3. Ngudn phospho (phosphorus)
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Ngudn phospho cung cdp cho mdi truong 1én men ¢ dang mudi
phosphate hodc acid phosphoric. Phospho hitu co (phytin) con c6 trong
cao ngod, bot dau tuong, trong cac loai cam....

3.4. Cac ngudn khoang khéc

- Nguén luu huynh bd sung vao dich 1én men ¢ dang mudi sulfate.

- Ngudn Mg va K thuong dugce dua vao dudi dang cation ctia mubi
phosphate va sulfate. Trong mot sd qué trinh 1én men, calcium duoc dua
vao méi trudng & dang mudi carbonate dé duy tri pH & ving trung tinh
hoac gén trung tinh khi acid dugc tao thanh (vi du nhu 1én men tao cac
acid hiru co)

- Nguén Fe: thong thudng trong cac nguyén liéu sir dung di co du
sat, nén it khi phai b6 sung.

3.5. Vitamin va cac yéu td sinh truong khac

Trong cac moi truong dinh dudng dung cho c6ng nghiép, vitamin va
cac yéu tb sinh truong thuong duoc bo sung & dang nguyén li¢u lam giau
vitamin nhu cao ngd, ri dudng, cao nam men. Ching chira hén hop cac
acid amin, vitamin va ca mot sé yéu t6 khac chua biét 10, vi du nhu cac
dich chiét dong vat hay thuc vat. Lugng c6 ich cua cac yeu td dat biét do
do6i khi chi can rat it. Vi du o - alanine c6 hiéu luc & néng do
1/100.000.000, con acid pantotenic c6 hi¢u luc & néng do 1/50.000.
Nhiing yéu té chua biét 16 d6 goi chung 1a cac yéu t6 sinh truong.

Cao ngd, cao ndm men, dich thay phan tir ngudn protein thuc vat,
dong vat vira dong vai tro 1a ngudn nito hitu co vira 1a nguon cung cap céac
chat sinh truong can thiét. Ngoai ra, trong cong nghé vi sinh con dung
nudce chiét cam, dich ¢ép khoai tay, dich ép gia dau, dich ép ca chua, bép
cai hodc mot sd rau qua khac ciing chira nhiéu vitamin va dung 1am ngu6n
kich thich sinh trudng trong nudi cy vi sinh vat.

Dich dinh dudng chira céc chét dinh dudng & mot nong do du dam
bao sudt qua trinh nudi. Nhu vay, ngudn carbon va niang lugng duoc dua
vao & pham vi 10-100g/1. O nhiéu co thé, ndng d6 can thiét dé duy tri toc
d6 sinh truong cuc dai 1a rat nho; dbi voi duong thi khoang 1-10mg/l. Vi
aminoacid va vitamin thi té bao chi can nong do 1-100 pg/l. Cac tri s co
tinh d3c hiéu co thé va dic hiéu qua trinh. Dich dinh dudng dung trong 1én
men chira cac thanh phan can thiét thuong khong & mot ty 1é can dbi ma
sinh trudng doi hoi. Nho nhiing diéu kién nhu ty 1¢ C : N cuc tri hodc su
thiéu phosphate ma trao ddi chat c6 thé duoc diéu khién theo hudng co ¥
nghia cho viéc téng hop san pham mong mudn. Pidu d6 ding véi cac
nguyén t6 dai luong ciing nhu vi lugng. Chang han bang cach dwa Co vao
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ma dat dugc thu hoach cao vé vitamin B, hay su thiéu sét kich thich qua
trinh tong hop acid citric.

4. Nguon carbon ki thudt va nguon nito ki’ thudt
4.1. Ri duong

Trong c6ng nghiép duong thuong thu duge mét ri 1a dich duong sau
khi da két tinh. Cac loai mat ri gdm c6:

- Mat ri hydrol: dich thu dugc sau khi két tinh glucose & cac xi
nghiép thily phan bot bang acid dé san xuat glucose. Trong hydrol co t6i
40 - 50% glucose va c6 mot ham luong dang ké NaCl.

- Ri dudng: ¢ cac nha may duong san xuat saccharose c6 mot phu
phém voi ti 1€ khé 16n, do 1a ri duong. Day 1a mot loai nudce ¢t duoc tach
ra sau khi két tinh duong. C6 hai loai ri duong la ri duong cu cai va ri
duong mia (tuy thudc vao nguon nguyén liéu cua nha may dudng). Ca hai
loai i ndy déu c6 mau niu sim do duoc nau va ¢d nhiéu lan nén c6 nhiéu
caramen va melanoid tao thanh. Trong ri dudng co t&i 70 - 80% chit kho,
trong d6 cha yéu 1a dudng saccharose 46 - 54%, duong khi 6 - 9%,
rafinose 1- 2%, N tong 0,45 - 2,88% va chét khoang 3 - 4%. Céac chat hitu
co ¢6 trong ri duong la cac acid, ruou, acid amin, purine va cac vitamin.
Ham lugng cac mu6i phosphate trong ri duong thuong rat thap. Phan 16n
cac hop chét phospho nim & phan can lang Do d6, khi dung ri duong da
xtr 1i va loai bo cdn thi nhat thiét phai bo sung nguon phospho vao moi
truong dinh dudng. Trong ri dudng c6 chira cac hop chat co tac dung kich
thich sinh truéng vi sinh vat, nhung néu dung ri dudng v6i nong do cao thi
sinh truéng cia cac chung san xuat s& bj kim ham, vi trong ri dudng co6
chira cac chét c¢6 tac dung wc ché nhu SO,, hydroxy-methyl-fucfural hay
kalium - imido - disulfonate, chit ndy c6 thé sinh ra tir sulfate va nitrate do
vi khuén tao thanh.

Trong ri duong c6 chira ham luong 16n biotine (vitamin H) 14 chat
sinh truéng rat can thiét ddi voi nhiéu loai vi sinh vat va 1a chat diéu hoa
trong qua trinh sinh tong hop acid amin, ham luong khoang 20 - 120
mg/kg trong ri duong mia va 0,01 - 0,13 mg/kg trong ri dudng cu cai. Cac
vitamin trong ri duong ngoai biotine con cd vitamin B;, B,, PP, acid
pantotenic...

4.2. Dich kiém sulfid

Trong cong nghiép men con sir dung dung dich thuy phan tur g0 -
dich kiém sulfid la phé thai cta cong nghiép gidy. Thanh phan chinh cua
dich kiém sulfid la linhosunfonate va cac dudng pentose. Thanh phan cua
dich kiém sulfid tir g6 cua cay l1a ban va cay 14 kim la khac nhau. Ngoai ra,
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thanh phan nay cng thay d6i nhidu tuy theo mirc d6 khai thac. Dich kiém
sulfid ciia gd cdy 1a ban chiém ti 1€ cao cac duong pentose (khoang 80%
duong) thuong su dung dé nudi cdy thu sinh khéi nAm men. Con dich
kiém sulfid gb cdy l1a kim thi cac hexose lai chiém uu thé (khoang 70%
duong) dung dé 1én men thu ruou.

Viéc tién xur Iy chat thai nay trude 1én men 13 t6i thiéu. Bom hoi
nude hodc théng khi & pH 1,5 - 3,0 1a can thiét dé loai SO, 1a chit von kim
ham sinh trudng cua vi sinh vat. Sau d6 pH s& duoc diéu chinh toi t6i uu
(pH khoang 5) va méi trudng dugc bd sung cac chit dinh dudng chira nito
va phosphate.

4.3. Cac nguyén liéu thﬁy phan tinh bot

Pé cung cip nguon carbon chu yeu 1a glucose thi bot san co 18 1a
ngudn nguyén liéu tot nhat. Trong bot sin chira cha yeu la tinh bot, ham
lwong N hitu co, chit khoang, vitamin c6 v6i luong rat nho.

Thuy phéan cac loai tinh bdt thuong thuc hién theo hai céach:

- Thuy phan bang acid vé6i ap luc du. Dich thuy phéan thu duoc qua
trung hoa bang Na,COs hoic NaOH, néu dung H,SO4 lam tic nhén thuy
phan thi ¢6 thé diung CaCOs hodc nudc voi dé trung hoa, sau d6 dem loc
qua loc ép khung ban véi than hoat tinh khir mau. Dich thuy phan nay
chtra chu yéu 1a duong glucose, mot luong nhé cac acid amin, c6 mit cac
chat ban, khoang dugc dung dé chuan bi méi truong nudi ciy hoic dem co
dic t6i 60 - 70% chat kho dé st dung déan.

- Thuy phan bang enzyme: Cac ché phim enzyme chu yéu 1a tir ndm
mdc dugc nudi cdy bé mit hodc bé sau, ding véi tu cach 1a phirc hé
amylase gdm c6 a, B - amylase va glucoamylase. San pham thu duoc 1a
hén hgp maltose va glucose. Ciing ¢ truong hop dung phdi hop ché pham
enzyme tir mbc va ché pham enzyme tir vi khudn nudi bé sau (o - amylase
chiu nhi€t) nén hiéu qua cua qua trinh s€ cao hon. Phuong phap thuy phan
cac loai bot (bt san, gao, ngd, bot mi, cao lwong, khoai tay) bang céc ché
pham enzyme nay dugc ding trong céng nghiép san xut rugu con.

4.4. Hat va bot ngti coe

Céc loai bot ngii coc thudng duge dung 1a bot gao, bot ngd duoc
tach phoi, bot my, bot dai mach... Ngoai thanh phan chu yeu la tinh bdt,
cac loai bot nay con chira khoang vai phan tram cac hop chét protein, cac
chat xo (chi1 yéu 1a cellulose) va cic chat khoang. Bot san 1a loai nguyén
liéu kha ré tién so vdi cac loai bot khac hién nay dang dugc sir dung nhiéu
cho cong nghé 1én men dic biét 13 1én men con.
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Cac nguyén liu tinh bot trong 1én men cé thé dung tryc tiép lam
thanh phin ctia moi trudng dinh dudng cho cac ching sinh ra enzyme
amylase ngoai bao, dac biét la trong phuong phap nudi ciy bé mit. Ngoai
ra, ngudn nguyén li¢u nay con qua mot giai doan thuy phan thanh dung
dich céc loai dudng roi méi dung chudn bi méi truong dinh dudng.

Ngoai ra, cac parafin co mach tir Cg - Cys, khi methane o thé duoc
s dung lam nguon carbon nudi cdy vi sinh vat thu cén hodc protein don
bao cho san xuét thirc an gia stc.

4.5. Ngudn nito ki thuat

- BOt dau tuong dugce dung nhu la mét ngudn nito ki thuat twong ddi
pho bién trong nhidu méi truong dinh dudng. Trong bot dau tuong co t6i
gan 40% 1a protein va khoang 19% chit béo, c6 dii cac acid amin. Pdi véi
sinh tong hop nhiéu chét khang sinh khong nhiing chi c6 cac hop chét
protein moi c6 tac dung ma con phai ké dén cac chéat béo cé trong ddu
tuong. Cung véi bot dau twong hoac khd dau dau tuong nguoi ta con dung
bot kho lac (lac sau khi ép dau), bot hodc kho dau céc loai hat bong, hat
hudéng duong... vao trong muc dich nay.

- Nudc chiét ngd va cao ngd 1a san pham phu trong cong nghiép ché
bién bot ngd. Trude khi xay, ngd dugce ngdm véi dung dich natrium sulfid.
Trong khi ngam, cac acid amin, vitamin duoc chiét ra va hoa tan vao dung
dich. Nudc chiét ngd co thé dung truc tiép dé pha ché méi truong dinh
dudng, nhung thong thudng ngudi ta cd trong diéu kién chan khong t6i
50% chat kho & dang sét goi 1a cao ngd. Trong cao ngd c6 6,4 - 8% N tong
s0, khoang mot phan nira 13 cac acid amin, phin con lai 1a peptide va
protein, ham lugng carbohydrate dao dong trong pham vi kha rong do cé
lién quan dén 1én men lactic, ham lugng tro 15 - 20%, nhiéu vitamin dic
biét la vitamin nhom B va biotine.

- Nudc chiét nAm men va cao ndm men: sinh khdi men bia hodc men
ruou dugc rira sach va cho tu phan ¢ 48 — 520C trong 2 - 3 ngay, loc bo ba,
thu dugc dich thuy phan goi la nude chiét nAm men, c6 dic c6 cao ndm
men. Cac san phdm nay giau acid amin, peptid cung nhiéu vitamin nhém
B va cac chat khoang. Trong cao nim men c6 40 - 50% chat kho, 0,6 - 1,5
N tong so, 0,3 -0,5 N - amin (trong d6 c6 mat 18 loai acid amin).

- Dich thiy phan cac loai kho dau (dau tuong, lac, bong, hudng
duong) va thit, c4 giau nito hitu co, nhiéu acid amin. Néu thuy phan bang
acid thi nhiéu vitamin va mot hay hai aminoacidbi pha hiy (nhu
triptophan va mot phan cysteine), con thuy phin bing enzyme thi cac
thanh phan nay day da hon. Dung cac dich thity phan nay 1lam ngudn nito
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hiru co trong mdi truong nudi cay vi sinh vat va mot phan 1a ngudn chat
dinh dudng.

IV. Nhu céu vé dxy va sw thong khi trong qua trinh 1én men

1. B¢ hoa tan cua oxy trong nuoc

Té bao su dung oxy de ho hap va lam giam luong 6xy trong moi
truong. Vi thé trong nuoi cay hiéu khi phai cung cdp 6xy mot cach déu
dan. Thiéu 6xy nhat thoi tai mot thoi diém nao do trong moéi trudong s€ dan
dén su phd v& qua trinh trao ddi chit cua té bao. Vi sinh vét st dung 6xy
trong moi truong 1ong. Lugng 6xy hoa tan trong nudc thuong 1a rét it.
Phai cung cip 6xy sao cho téc do hoa tan cua né bang toc do tiéu thu o6xy
cua vi sinh vat.

Téc do hoa tan ctia 6xy vao mdi truong 16ng dugce tinh theo cong
thirc:

dc
R= — =K. (C-C
% ( 1)

Trong d6: R- toc dd hoa tan 6xy, C - ndng do 6xy bao hoa & ap suit
riéng da biét, C;- néng dd oxy hoa tan ¢ thoi diém lya chon, K - h?mg s ti
1€, t - thoi gian.

Do hoa tan 6xy con phu thudc vao nhiét d¢ khi nuoi céy, vao néng
d6 cac chat hop phan va d6 nhét ctia moi trudong. Khi nhiét do tang 1én thi
dd hoa tan cta 6xy gidam. DJ hoa tan cua 6xy trong modi truong giam di 2
lan khi nhiét do tang tir 30 - 37°C. Piéu nay co thé khic phuc bang cach
cho suc khi manh hon trong qué trinh 1én men. Nong d¢ 6xy hoa tan ciing
s€ giam khi dung céc chét hoat dong bé mit, cac chat pha bot va ham
lwong sinh khéi vi sinh vat tang.

Trong qué trinh nudi cdy khong khi nén duoc thdi vao thung 1én
men c6 hé théng canh khuéy Tdc d6 suc khi manh sé& ting toc do hoa tan
6xy va tron déu co chét dinh dudng trong moi truong. Nhung khong nén
khuay qué manh vi c6 thé din dén sy hu hong co hoc cac té bao va dan
dén hién tuong tu phan.

2. Nong dé éxy gidi han

Oxy rét can d6i voi doi séng caa vi sinh vét hiéu khi. Tang thong khi
dén giéi han nhit dinh thi sy phat trién cua vi sinh vt ciing tang 1én theo.
Bdi v6i nhiéu vi sinh vat, thong khi sé lam tang tdc do sinh trudng, rat
ngin pha tiém phat, nang cao luong sinh khéi. Khi ting toc d6 hoa tan oxy
tr 0 - 5 milimol O, /Lphut, luong sinh khdi cudi cung cua Serratia
marsescens s€ tang mot cach dang ké; sinh khdi cuc dai dat duoc khi
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cuong do thong khi khoang 5 milimol Oy/1.phut. Néu tiép tuc tang thong
khi hon ntra thi luong sinh khéi cudi cung s& giam. Hién tuong nay con
gip 6 rat nhiéu gidng vi sinh vat.

Pé duy tri viéc cung cfip oxy toi thich cho té bao khong can thiét
phai lam béo hoa moi truong bang 0xy hoa tan. Chi can mot nong do oxy
nhoé hon rat nhiéu ciing du dé cung cap cho cac enzyme phan tmg voi co
chat do. Nong do oxy gy ra ho hap t6i da dugc goi 1a ndng do oxy toi han
(hodc ap sudt riéng phan cua 6xy). Do khong phai 1a mot dai luong cd
dinh ma 1a mgt ham so cta téc do sinh trudng hodc cua toc do ho hap co
lién quan véi nd. Tri s6 nay vao  khoang 10 pmol/l. Khi sy vén chuyén 6 Oxy
bi can tr6 boi nhimg tap hop te bao (cac cuc soi nam) hoac boi 16p chat
nhay bao quanh céc té bao thi ndng d6 oxy gidi han co tri s6 cao hon.

3. Sw cung cdp éxy cho cdc té bao chim

Su cung cép 6xy cho cac té bao chim 13 mot qua trinh chuyén dich
chat, trong d6 6xy dugc chuyén tir bong khong khi vao méi truong dinh
dudng va tir d6 vao té bao. Qua trinh xay ra nho dong chay va sy khuéch
tan. Luc déy la su chénh léch néng do oxy. Su chuyén dich chét tur tudng
khi sang tuéng 1ong duoc quy dinh bdi bé mit gisi han giita hai tudng va
do vay boi sb lugng va kich ‘thudce cac bong khong khi. Chi mot phan nho
ctia khong khi dugc cung cip di vao dung dich. Boi vay trong thuc tién,
nguoi ta thuong sir dung ty s cia thé tich khong khi/thé tich noi 1én
men/phut.

Pbi voi mdi qua trinh 1én men can phai nghién ctru anh hudng cia
cuong d6 thong khi ddi véi hidu suat tao thanh san pham. Trong san xuét
cong nghiép khong khi duge nén qua may nén, qua mot hé théng 1am
ngudi, qua hé thdng loc dé loai hét tap khuan r01 thdi vao cac thung Ién
men. Trong cac thung 1én men va cac thung nudi cdy nhan giéng déu c6 hé
thong khudy tuy thudc vao yéu ciu ciia timg loai vi sinh vat, vao timg diéu
kién nudi cay dé nham thu duoc hiéu suat tdi da.

V. Khwr trung
1. Lén men khong vo trung

Dé cho qua trinh 1én men dién ra c6 két qua thi can phai ngan can sy
phat trién cta cac co thé la. Trong nhiéu qua trinh 1én men (san xuit acid
amin, enzyme, chét khéang sinh...) diéu d6 duoc thuc hién thong qua viéc
khtr tring moéi trudng dinh dudng, khong khi va cac thiét bi 1én men (1én
men vo tring). Trai lai trong viéc san xuét sinh khdi nhu sinh kh6i ndm
men, sinh khdi vi khuan, tao thuong tién hanh 1én men khong vé tring. Su
phat trién ctia cac co thé la bi ngan can manh mé bang céch tao ra nhiing
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diu kién nuoi sao cho chung san xuat c6 thé sinh trudng trgi hon, vi du
nho co chat dac hiéu hay pH méi truong.
2. Lén men vo trung

Nhiém vuy thanh trung 1a diét hét vi sinh vat c6 mit trong moi truong
do c6 san tir trong thanh phan nhu nudc, nguyén liéu, khong khi va trén bé
mit céc thiét bi tiép xtic v6i mdi truong. Nhirng vi sinh vét nay con song
sot s& phat trién canh tranh véi ching san xuét, 1am hong qua trinh 1én
men. Cac vi sinh vat thuong cé stc bén v&i nhiét, mot sd c6 mit trong
nguyén lidu dudi dang bao tir, mubn diét dugc chung phai gia nhiét toi
120 — 121°C trong vai chuc phut.

3. Khir triing bang noi hdp

Hinh 4.6:Thiét bi khir trung Pasteur
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Hién nay phuong phap thanh tring trong cong nghé vi sinh pho bién
1a dung hot nu6e qua nhiét do noi hoi cung cép. Trong 1én men timg mé
cac thiét bi sau khi 1am vé sinh dugc khir trung bang hoi néng té1 120 —
130°C, sau d6 méi cho méi truong long vao cac noi 1én men khur trung
moi trudong cung voi ca hé thong khuay va cic doan dudng 6ng, van tiép
can. Viéc gia nhiét cao c6 thé dan dén sy pha huy céac thanh phan dinh
dudng man cam vdi nhiét va caramen hoa cac nguon dudng ciing nhu xay
ra cac phan Ung melanoid gitta dudng voi aminoacidhodc cac vitamin bi
pha hong. Nhimg thanh phan min cam vé&i nhiét c6 khi phai khir trung
riéng, sau d6 mdi tron 1an hodc khir tring theo phuong phap khac nhu loc
qua phin vo trung.

Ngoai cach khur trung theo phwong phap hoi nuéc gian doan nay,
nguoi ta con dung phuong phap khir tring bang hoi lién tuc bang cach cho
moi trudng chay qua thiét bi khir trung chuyén dung & nhiét d6 140°C
trong vai phut.

* Khir trang méi truong nudi ciy bé mat

Mbi truong nudi cdy bé mit thuong 14 nhitng hop chit rén, gdm co
cam, bot va cac chit dinh dudng. Trong san xuat cong nghiép mdi trudong
rin duoc khir tring bang hoi nong trong thiét bi chuyén dung voi ap suat
du 0,05 Mpa dé dat nhiét do 104 - 110°C. Diéu chinh pH méi trudng thich
hop bang acid clohydric, sulfuric hodc lactic.

Thanh tring bang hoi nong c6 thé qua 2 giai doan. Giai doan dau
nang nhiét do téi 100°C va dao khéi méi trudong lién tuc trong 15 - 20
phut. Giai doan sau nang nhiét do téi 1 10°C khoang 60 - 90 phut va cur sau
15 phut lai ddo moi truong 3 - 5 phat.

* Khir trang méi trudng 1ong dé 1én men bé siu

Khtr tring méi truong long co thé chon mét trong nhimg phuong
phép gian doan hodc lién tuc. Phuong phap gidn doan thuong dung trong
truong hop khoi dich khong 16n, thi du dich dung trong cac binh Ién men
thi nghiém, cac ndi nhan giéng va cac noi 1én men khong qua 1on. Tién
hanh 1én men timg me ngay ¢ trong ndi theo nguyén 1i ndi hap ap luc qua
mot s6 giai doan:

- Khir tring ndi 1én men va hé thong dudng dng tiép xtc véi mobi
truong bang hoi nong truc tiép hodc gian tiép.

- Cho dich mo6i truong dé pha ché vao ndi (lugng dich bang 3/4 thé
tich ctia ndi va phai tinh thém phan nudc ngung khi cho hoi truc tiép vao
moi truong).
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- Gia nhiét t61 nhiét do thanh trung. C6 2 bude gia nhiét: cho hoi vao
VO noi hogc 6 dng xoan trao d6i nhiét khi dich t6i gan 100°C thi cho hoi vao
ndi truc tiép v6i dich dé nang nhiét dén nhiét d6 toi han.

- Gitr ¢ nhiét do nay trong khoang thoi gian thanh trung can thiét.

- Lam ngudi dich ¢ ngay trong ndi bang cach cho nudc vao vo hodc
dng xoan trao d6i nhiét cing véi hé théng khuay lam viéc.

Phuong phap khtr tring nay tuong ddi lau va dé tranh bién d6i trong
thanh phan dinh dudng cia moi trudng nén chi tién hanh ¢ ap suit 0,05 -
0,1Mpa v6i nhi¢t do 110 - 120°C trong khoang 1 - 1,5 gi¢ tur luc dat dugce
nhiét do to1 han. Ngoai ra, co thé tién hanh thanh trung lién tuc & nhiét do
cao hon (140 - 145°C) va giit & thoi gian ngan hon (5 - 15 phut) & nhiét do
nay.

4. Khir triing bang hod chdt

Dbi v6i nhitng chat kém bén nhiét d& bi phan huy & nhiét do cao thi
viéc khir tring c6 thé bang cach loc qua phin loc hodc bang cic hoa chat
diét khuén Nhung viéc sir dung cac hoa chét diét khuan can phai can nhéc
ki cang vé tinh gdy doc cho vi sinh vat nudi cdy, cho nguoi s dung san
pham ciing nhu vé vé sinh an toan lao dong.

Mot sb hoa chat duoc dung dé khir tring trong mot sb truong hop
ngoai 1¢, nhu etylenoxyl, propiolacton rat thich hop cho viéc khir tring cac
chat kém bén nhiét nhu enzyme chang han. Ethylenoxyl hdn hop véi
khong khi theo ti 1& 3 - 8 % s& gy nd, vi vay khi dung phai tron 1an voi
CO; hoac Nj. B - propiolacton c6 tdic dung manh hon nhung c6 ddc tinh
(c6 thé gay ung thu ddi voi nguoi).

5. Loc khir trung

Khong khi ding dé cung cép oxy duogc khir tring bang cach loc khir
trung. Nguyén li€u loc thuong dung la bong da, bong thuy tinh hoac bong.
Hién nay trong cong nghé vi sinh con phd bién loai loc mang. Loc khir
tring c6 thé st dung dé 1am sach khéng khi.

Cung cip khi sach cho nuéi cdy bé mit 1a mot b phan nhiing may
diéu hoa va lam sach khi dat ¢ bén trén hodc bén canh phong nubi cay.
Trong cac xi nghiép san xuat quy mo 16n cé thé thiét ké dé sir dung khi
tuan hoan. Khong khi sau khi qua phong nuéi cdy dugc dua tro lai cac
may diéu hoa riéng chi bay ra khi quyén khoang 10%. Ddong thoi véi viée
cung cép khi sach con c6 bd phan diéu nhiét va didu 4m dé dam bao nhiét
d6 va do am tdi uu cho qua trinh nudi ciy tranh lam kho mai truong.

Cung cap khi sach cho méi truong nudi cay chim kha phtc tap. D6
14 h¢ thong cac may nén khi va phin loc, ngoai ra con c¢é cac bo phan khac
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nhu loc so bd, 1am ngudi khi, thung chira khi. Khong khi sach v6 trung
duoc dua vao noi 1én men qua céc b phan phun tia két hop véi khuady dao
hodc ong hoi luu dé tang thém do hoa tan ctia 6xy trong moi truong.
VI. Phuong phap nuéi
1. Nuoi khong lién tuc

Trong phuong phap nuodi khong lién tuc (batch - culture) hay con goi
13 nudi gian doan, thong thudng vi sinh vat sinh truong dén chirng nao mot
thanh phan chi yéu cua moéi truong dinh dudng bi gidi han. Khi d6 culture
chuyén tur pha luy thtra sang pha can bang. Sinh truéng gan lién véi su
thay doi kéo dai cua dicu kién nudi, su gidm chat dinh dudng va su ting
khoi lugng té bao. Trong qua trinh d6 trang thai sinh Ii cua t€ bao cling
thay doi. Thong thuong viéc tao thanh san pham mong muon lién quan véi
mdt trang thai sinh 1i nhat dinh trong pha sinh truéng. Khong thé duy tri
duogc trang thai nay trong mot thoi gian dai.

Phuong phap nudi gian doan dugc sir dung trude hét cho sy 1én men
vo trung,vi cach nuoi nay 1a dé dang vé mat k¥ thuat.
1.1. Nuoi chim

Phuong phéap nay ding cho cé vi sinh vét ki khi va hiéu khi. Dbi véi
nuoi vi sinh vat ki khi trong qua trinh nu6i khong can suc khi chi thinh
thoang khudy tron con véi vi sinh vat hicu khi thi phai suc khi lién tyc.
bay la phuong phap hién dai da dugc dung trong khodng ntra cuoi thé ki
XX va cho ket qua rat to 16n doi voi cong nghé vi sinh.

Nudi cdy chim hay nuéi cdy bé sdu dung mdi truong dich thé. Ching
vi sinh vat cdy vao moéi truong dugce phan tan khap moi diém va chung
quanh bé mat té bao duoc tiép xuc v6i dich dinh dudng. Bac diém nay doi
hoi trong subt qua trinh nudi cdy phai khudy va cung cap 6xy bang cach
suc khi lién tuc. Ngay nay phuong phap nudi cdy chim dugc dung phd
bién trong cong ngh¢ vi sinh dé san xuat men banh mi, protein don béo,
cac ché pham vi sinh lam phan bon, thude trir sdu, cac enzyme, cac acid
amin, vitamin, cac chat khang sinh, cac chat kich thich sinh hoc v.v...

Phuong phap nudi cdy chim c6 mot sé vu diém:
- Tén it mat bang trong xay dung va lip dat diy chuyén.
- (;hi phi dién nang, nhan lyc va cac khoan phu cho mgt don vi san
pham thap.
- D& t6 chirc duoc xi nghiép c6 san luong 16n.
- Céc thiét bi 1én men chim dé& co khi hoa, ty dong hoa .
Song phuong phap chim ciing c6 mot s nhuge diém sau:
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- Bai héi trang bi ki thudt cao, dé bi nhiém trung toan bo. Vi vay,
nhiing thiét bi 1én men chim can phai ché tao dac biét can than, chiu ap lyc
cao, doi hoi kin va 1am viée voi diéu kién vo trung tuyét dbi (trong nudi
céy bé mit co thé loai bo phan di nhiém trung, cac phan khéac van con
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Hinh 4.7: So' d0 nudi chim

1.Thung trén mdi trudng, 2.Nbi thanh tring, 3.Thung chira, 4.Van xa, 5.Thiét bi
trao doi nhi¢t, 6.Bom li tdm, 7.Thung chira dich, 8.Thung 1én men, 9.Loc khi so bd,
10.Nén khi, 11.Loc khi budc mét, 12.Loc khi budc hai, 13.Thung canh truéng thanh
pham.

- Trong 1én men chim can phai khudy va suc khi lién tuc vi vi sinh
vat chi sir dung dugc 6xy hoa tan trong moéi truong. Khi dugc nén qua mot
hé thong loc sach tap trung, hé thong nay tuwong doi phuc tap va de gay
nhiém cho moéi trudng nuoi cay .
1.2. Nuéi bé mit g |
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Hinh 4.8: So' d6 nudi bé mit
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1.Gau tai cam, 2.Thing chira cam, 3.Thict bi khir tring, 4.Noi hap, 5.Tu chira
khay moc giong da vé trung, 6.Ban trung gian, 7.Phong nudi giéng, 8.Thung chuan bi
moi trudng, 9.Phong hép khay dung giéng, 10.Ban trung gian, 11.Tu chira khay da chy
glong, 12.Phong nudi gidng san xuat, 13.Ta dung khay giéng sau san xuit, 14.May
nghién, 15.Phong sdy,16.Loc khi, 17.Quat nén khi.

Trong phuong phap nudi bé mit hay nudi néi cac co thé ton tai & bé
mit mdi truong, do d6 ma cac t& bao hudng vé khoang khong khi dugc
cung cap day du 6xy. O cic vang nam, chat dinh dudng cta méi truong
chi dugc hap thu nho cac té bao chim va duge chuyén vao soi nam khi
sinh. Sy tao vang trong phuong phap nudi bé mat dan t6i mot trang thai
sinh li ¢6 y nghia quan trong 601 v6i viée san xuét cac chat trao doi nhét
dinh cua ndm, vi dy nhu san xuét acid citric hay cic enzyme. Tuy nhién
nguoi ta van cd gang dat dén trang thai sinh li twong mg véi nudi cy
chim (hinh 4.9).

1.3. Nudi cay x6p

Phuong phap nu6i ciy nay thuong thich hop cho mot s ndm mdc va
xa khuan. Viéc nudi thuong duoc tién hanh trén cac khay phang xép
chong 1én nhau va u trong cac budng chira vo trung dong kin, giong duoc
cdy vao bang cach thdi bao tir vao bén trong budng chira. Mot hinh thirc
khéac 1a nudi hé soi ndm trén cac co chit ran nhu lta mi, cam hodc lua
nudc trong cac thung quay cham. Phuong phap nay duoc ding dé san xuat
mot sb enzyme.

Theo phuong phap nay, glong vi sinh vat hiéu khi sau khi cdy sé&
phat trlen trén bé mat va dan dan lan xudng phia dudi theo cac k& ho giira
cac cau tr thanh phan moi trudng. Vi sinh vat sir dung 6xy cua khong khi
dé ho hap dong thoi thai CO, ra méi trudng xung quanh va toa nhiét.
Phuong phap nay thuong thich hop cho cac qua trinh nuéi cdy nam méc,
mot s6 xa khudn va vi khuan ciing c6 thé san xuit theo phuong phap nay.

Nudi cay vi sinh vt trén bé mat moi truong ran hodc ban ran c6 co
chat dinh dudng la cam c6 tron cac loai bot ngii coc, dau tuong va mot so6
thanh phan dinh dudng khac. Ngudn carbon cho méi truong dinh dudng 1a
cac loai hat nhu ngd, gao, mi, dai mach, dau tuong... dugc nghién vo
thanh manh kich thudc khoang 1 - 3 mm. B§ am cua mdi truong khoang
55 - 60%. Khi vi sinh vat phat trién s€ thai CO, gay hién tugng tod nhiét
lam nong va khé moi truong. Can phai thong gid, phun mu hodc lam am
truc tiép dé giltr cho d¢ am tuong doi cuia khong khi khoang 90%.

Nhuoc diém cua phuong phép:

- Tén nhiéu dién tich mat br?mg, khoé co khi hoa va tu dong hoa.

- Chi phi nhan cong, di¢n nudc... cho mot don vi san phém cao.
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2. Nudi cdy lién tuc

Céc phuong phap nudi cdy lién tuc c6 thé 1a:

- Phuong phap don cdp: nuéi vi sinh vat trong mot ndi 1én men, moi
truong dinh dudng dugc bd sung ciing nhu moi truong déa 1én men rat ra
khoi noi 1én men mot cach lién tuc voi cung mot tbe d6. Phuong phap nay
don gian, dé mg dung vao san xuat dbi véi te bao nam men dé thu sinh
khéi hodc san pham 13 cac chit chuyén hoa gin truc tiép véi sy phat trién
ctia té bao.

- Phuong phap nhiéu cp: Vi sinh vat dugc nudi ¢ hé théng nodi 1én
men dat lam nhleu cap Noi thir nhat dugc dung cho vi sinh vat phat trién
t6t nhat, cac ndi sau dé cac té bao tiét ra chat chuyén hoa. Mbi truong dinh
dudng méi duoc bd sung vao ndi thir nhat va tir d6 1an luot chay vao ndi
tiép theo.

Trong cic hé théng hd ciia phuong phap nuéi lién tuc thi ndi 1én
men thuong xuyén duoc cung cép thém dung dich dinh dudng méi, va
cling v6i muc d§ nhu vdy, moi truong da bi st dung mot phé‘ln va cac té
bao dd dugc rit di. Viéc khudy va thong khi nhdm tron déu chét chira
trong ndi 1én men (hé théng dong nhat) Nho vay cac té bao trong ndi 1én
men luén ludn sinh trudng theo ham s6 mi va luén ludén ton tai trong cung
nhitng diéu kién sinh 1i. Tuy nhién, cic té bio dang phan chia va céc té
bao khong phén chia cung ton tai vi khong c¢6 sy sinh san dong bo.

Hé théng lién tuc duoc diéu khién bai cac yéu t6 hoa hoc chemostas.
Khi chuyén tir trang thai nay sang trang thai khac thi trang thai can bang
moi dat dugce sau mot thoi gian. Nho viéc tang tbe do dong vao ma sinh
truong co thé duge tang gﬁn tde do cuc dai. Tdc do pha loang (D) va tde
d6 sinh truong (u) 1a bang nhau trong pham vi cua téc d6 pha lodng tiéu
chuan.

Cac hé théng lién tuc c6 y nghia cong nghiép. Dic diém cua nhing
hé thdng nay 13 & chd, cac té bao ¢ lai trong hé thong hodc dua trd lai do,
trong khi méi truong chay di khong ngimg. Vi cac té bao chi hoat dong
trong mot thoi gian nhat dinh nén sau mot thoi gian nao d6 can phai thay
thé hodc bd sung chung. Thyc chat thi hé thong nay 14 su kéo dai pha can
bang cia sy nudi gian doan nhd viéc dua co chit vao mot cach lién tuc.
Céc té bao, hodc dugc giir lai trong hé thong nhu truong hop ciia vi khuan
acetic sinh trudng trén vo bao gd cua phuong phap 1én men nhanh, hoic
duoc tach ra va dua trg lai nhu trong san xuét bia rugu. Trong viéc lam
sach nudc thai, cac dam vi khuan ciing bi giir lai trong cic bé bun song.
Mot kiéu khac 1a cho dong dung dich dinh dudng chay vao nhiing vang
nam. Do 1a kiéu nudi ndi cua hé thong lién tuc kin. O quy md phong thi
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nghiém, cac hé théng duoc kiém tra, trong do té bao va co chét duge tach
riéng bang cdc mang hodc dung cu loc (n6i 1én men - mang).

Hién nay viéc nudi lién tyc duge tmg dung nhiéu trong cong nghiép
dé san xuét sinh khdi va cac san pham 1én men. Viéc san xudt cac chat trao
ddi bac mot va bac hai cling nhu cac enzyme thuong dugc tién hanh theo
cach khong lién tuc.

Uu diém ctia phuong phap nudi cay lién tuc:

- Giam bét thoi gian 1am vé sinh thiét bi, khir khuan va 1am ngudi.

- Giam bét thé tich cua toan b thiét bi.

- Lao dong dé dang va c6 kha nang ty dong hoa cac thao tac.

- Tang hi¢u suét cua toan b qué trinh cong ngh¢ nho chon loc tdt
nhat cac diéu kién thao tac.

Nhuoc diém:

- Poi hoi can by va cong nhan thanh thao chuyén moén. Khi hoat
dong, cung mdt luc phai c6 du cac dang nang lugng can thiét, gia thanh
cao doi voi tu dong hod va dung cu do luong hién dai.

- Trong qua trinh nudi cdy té bao vi sinh vét c6 thé c6 nhing dot
bién bat ngd xady ra lam hong ca qua trinh.

- Phai v6 khuan tuyét d6i trong toan bo thoi gian thao tac. Vi trong
qué trinh nudi lién tyc da tao ra cac dieu kién toi wu cho chung nudi cay
thi cling to61 wu do6i voi nhicu loai tap khuan.

- Pbi véi cac vi sinh vat sinh hé soi nhu nAm mdc va xa khuén rat
kho tach h¢ soi mdt cach vo khuan va dac biét 1a hiéu suat chuyén hoa
thuong thap hon so v&i nudi cay tung mé voi nhitng chung san ra chat
chuyén hod khong gan véi su phat trién.

VIL Nbi Ién men
1. So do chung

Nbi 1én men cong nghiép c6 hinh try, cé ty 1¢ chidu cao voi duong
kinh cita noi thich hop, thé ¢6 the tir vai m’ dén khoang 100m’ hoic c6 khi
dén 500m’ tuy thudéc vao quy md san xuét. Noi thuong duoc lam bang
thép khong ri. Dbi voi qua trinh 1én men v trung thi n6i 1én men va ca cac
van duong dng phai c6 tinh chiu 4 ap suat dé co thé khu trung O ap suét cao
va trong thoi gian 1én men 4p suit du dugc duy tri sudt ca qua trinh ngan
can sy xam nhép cuda vi sinh vat la.

Céc ndi lén ‘men dugc thiét ké va ché tao sao cho co thé tao dugc

nhimg diéu kién tdi uu cho ting qua trinh 1én men. Nhimg yéu cau ¢ the
dat dugc hoat tinh t6i da ciia vi sinh vat dugc thuc hién théng qua mot sd
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nguyén tic ki thuat. V& chi tiét c6 su khac nhau rat 16n giira cac kiéu ndi
1én men. Mdi mot loai 1én men déu c6 mot sd yéu cau riéng biét. DPéi voi
1én men chim v6 tring nhitng yéu cau d6 1a gidng nhau. Vi vay, ¢ ddy chu
yéu gidi thidu ndi 1én men thudc dang nudi cay hiéu khi (chim, vo tring va
suc khi).

Ngoai hé thong thong khi va he thong lam nong va lam lanh, trong
n01 Ién men con c6 cac hé thong 6ng cay, dng nap méi trudong, ong lay
mau, 6ng nap chat chéng bot hodc cac chat khac. Ngoai ra con c6 mot sd
may do nhu céc dién cuc do pH, dién cuc do 6xy hoa tan, dién cyc chong
bot, 6ng nhiét ké ndi voi nhiét ké tu ghi va mot ap ké dat trén dng thoat.
Sau clng ¢ cac cira quan sat dé kiém soat bén trong ndi va mot cira dé
thuong ky tong vé sinh ndi .

Hinh 4.9: Noi 1én men lién tuc thu sinh phim

Day dudi & phan cudi cung 1a dng thai c6 dudng kinh 16n dé théao ba
dich, gdm ba moi trudng va xéac vi sinh vat. N6i 1én men dugc dit trén cac
chan chit y, bang sat hodc cac bé gan vao nén nha va han chic vao vo noi.
Chiéu cao ctia chan d& nay phai dam bao cho ngudi ta vao xem xét phan
day ndi mot cach dé dang. O phan trén, co san limg véi lan can va cu
thang cho phép nhan vién di lai kiém tra sy hoat dong cua thiét bi, goi 1a
gian thao tac.

2. Hé thong théng khi va hé thong khudy

Sy thong khi duge thuc hién nho viée cung cép va phan b6 khong
khi cting v6i su khudy tron. Cac hé thong thong khi va khuay tron rat da
dang. Nhiéu kiéu thong khi nho céac truc khudy rong, 6ng thong khi dic
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biét, phan tan khi thanh cac tia nho nhd cac dng hinh vanh khuyén hodc
lap thanh ~gian c6 khoan cac 16 nho... Ciing c6 ndi 1én men khong bb tri
canh khuay ma dung nguyén ly bom vong lién tuc khéi dich két hop véi
suc khi c6 éng hoi luu.

Khuay tron va thong khi ciing lam cho cac té bao va co chat duoc
phan bb dong déu va cac bot sinh ra bi pha v&. Trong 1én men ky khi viéc
khuay tron cing can thiét dé dam bao sy phan bd déng déu va ngin can su
ling dong cua té bao.

Bén trong ndi 1én men, ngoai truc khudy c6 gin may khudy nam
ngang con co thiét bi thong khi. Nhing bot khong khi thoét ra tir cac 18
khoan trén mat dng hinh vanh khuyén duoc phan tan vao méi truong nho
canh khudy nim ngang dit ¢ phia trén. Ngoai cong cu d6, 6ng hinh vanh
khuyén dung thong khi ciing con duoc dung dé din hoi vao ndi khi khir
khuan. Céc tim chan han doc theo thanh trong ciia ndi duge ding dé ting
d6 khudy tron va thong khi.

3. H¢ théng lam nong va lam nguoi

Nhiét d6 1én men ti wu duoc diéu chinh bang cach cho nudc nong
hodc nudce lanh vao vo kép hay dua vao trong noi nho céc ong Xoan rudt
ga. Trong 1én men cong nghiép thuong phai bom nudc lanh dé 1am ngudi
khdi dich vi trong qua trinh hoat dong cua vi sinh vat toa nhiét rat 16n.

Nhitng ndi 1én men hiéu khi lam viéc & diéu kién vo trung duoc ché
tao bang thép cudn tron, bé day du chiu dung ap luc cua hoi nudc ding
khtr trung, han voi ddy banh ban ciu nhu trong ché tao ndi hoi. Vi ding
hoi nude nén cac ndi 1én men ciing dugc kiém tra nhu ndi hoi. Nép trén
thuong han gia do khoé dé d& dong co may khuay va hop giam tdc. Truc
khudy dimg duoc lip ghép v6i bo phan giam tée va di vao ndi 1én men
thong qua mot hop dém truc cd giodng hoi nudc dé ngin tap khuan gay
nhiém mai truong. Trén nhitng noi 1én men thé tich nho, ¢ lam thém vo
dan nude 1am ngudi, con & nhimg ndi 1én hon 10m’ ¢ cac dng cudn tron
theo thanh noi dé dan chat long diéu chinh nhiét d6 va dé dan hoi nong
dung khir tring. O nhitng ndi ¢ thé tich 16n, éng rudt ga cudn theo chiéu
dung cua thanh ndi.

4. Céc thiét bi kiém tra

- Kiém soat sy tao thanh bot: Nhung moi trudong dung trong cong
nghi€p vi sinh, khi thong khi va khudy manh lién tyc tao ra rat nhiéu bot,
c6 thé tran ra khoi ndi 1én men va gay nhiém tap moi truong.

Viéc sir dung nhimg thiét bi pha bot 1a nhiing canh khudy dit trén
truc khudy ¢ phan trén cta ndi 1én men khong dem lai két qua, nén ngudi
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ta thién vé dung nhiing chat pha bot. Nhiing chat chdng bot thién nhién
hay téng hop 13 nhimg dau thyc vat, m& ca voi, nhimng alcol déng déing
cao, nhiing silicon hay cac chét hoat dong bé mit. Nhitng chit do6 duge
dung riéng hay hon hgp hoic pha thanh dung dich. Trudc khi c6 cic may
tu dong pha bot, bét budc phai thuong xuyén theo doi su tao bot va cho
chat pha bot vao mot cach tha cong.

Hién nay tat ca cac ndi 1én men déu duoc lap thlet bi tu dong, ngay
khi bot bat dau hinh thanh 1a may ty dong nap vao ndi mot lwong nhat
dinh chét pha bot.

- Do cong suét tiéu thu: Trong céc co s¢ cong nghlep, cong suét tiéu
thu thuong dugc do bang mot oat-mét biéu thi cong sudt cua dong co may
khudy. Cong suit tiéu thy nay thay ddi trong qua trinh 1én men cung véi
su gia tang cua d§ nhot moi truong.

Trong nhitng ndi 1én men quy mé phong thi nghiém, viéc do luong
nay cing dac biét quan trong boi vi n6 cho phép xac dinh nhig tri s6 cén
thiét cho viéc tinh toan thiét ké nhitng ndi 1én men cong nghlep

Nhitng s6 luong do dugc bang oat-mét ddi véi ndi 1én men nho
khong chinh xdc vi ma sat cua truc v61 hop dém tryc, vi thé nguoi ta dung
nhimg lyc ké dwa theo nguyén tac ctia cau Uytson cho phép do rat chinh
xac lyc kéo, dién tré ctia nhanh cau dit trong truc bién

ddi voi su bién dang rat nhé do luc kéo truc gay nén.

- Bo 6xy hoa tan: Do 0xy hoa tan trong noi 1én men co tAm quan
trong hang dau. Po 6xy hoa tan theo  phuong phap cuc pho rat chinh xac
nhung doi hoi phai 1am trén nhitng miu v6 khuan lay tir ndi 1én men.

Viéc sir dung cac mang mong bang teflon c6 thé khir khuan & nhiét
do cao va c6 do tham oxy kha du, cho phép thiét ké nhiing thiét bi do oxy
hoa tan trong moi truong.

Trong qua trinh 1én men, nhu cau 6xy ctia mdi truong nudi cay luon
thay ddi theo thoi gian, vi vy co thé dleu chinh thong s6 nay bang may tur
dong thay d6i luu lugng khong khi va toc d6 khudy dé giir
cho lugng 6xy hoa tan can thiét trong méi truong.

- Do d6 nhét: trong qua trinh phét trién cta vi sinh vat, nhat 13 cia
cac nam soi, moi truong long tré thanh nhét va c6 dac tinh “gid déo” gay
can tré cho vi¢c khuay tron va thong khi. Bo nhdt cia moi truong duge do
bang mdt may quay co6 toc do khong do61 & mot nhiét d§ xac dinh, khi toc
do giam la do d6 nhot tang lén.

-bo mat d6 quang hoc duoc thuc hi¢n béng quang Kké dién. Mot
trong hai cdc ciia may so mau dugc day kin va c6 dong moi truong vo
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khuén di qua r0i trd vé ndi nho mdt bom nhu dong. Mat khac, nguoi ta thir
dung may do do duc c6 bo phan quang dién boc kin, dat ngay bén trong
ndi 1én men dé do mat d6 quang. Ciing theo nguyén tic do, viéc do luong
lién tuc sé lugng duong do vi sinh vét tiéu thu trong qua trinh phat trién
duoc thuc hién béng khiic xa ké.

Hinh 4.10:M4dy so mau ti ngoai (spectrophotometter Shimazdu)
Cau héi on tap chuong 4

1.Nhitng diéu kién can thiét cho mot qua trinh 1én men trong san xuét
cong nghi¢p?

2. Yéu cau chung ciia giéng vi sinh vat diing cho cong nghé 1én men?

3. Cac phuong phap khur tring thudng st dung trong san xudt cong
nghiép?

4. Nhitng wu va nhugc diém cua phuong phap nuéi cdy gian doan va lién
tuc ?
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Chuong 5

Sy thu nhan sinh khoi té bao
I. Tiéu chuin vé chiing
1. Stk dung nguyén liéu ré tién

Céac nguyén liéu thich hop 13 carbohydrate (ri dwong, dich kiém
sulfid, cellulose, tinh bdt, can sita), cacbuahydro (parafin, methane, céac
hoa chat tir ddu hoa nhu methanol). Ngoai ra, ning lugng birc xa cia mit
troi cling dugce tao s dung vao viée ¢ dinh CO, tu dudng. Vi sinh vat c6
thé sir dung ngudn carbon va ning luong vai hiéu suat cao. Carbohydrate
dugc chuyén toi 50%, cacbuahydro tdi 100% thanh chat khé cua té bao.

2. Toc dé sinh trucng

Vi sinh vat khac véi sinh vat khac & chd thoi gian nhan doi rat ngan.
O vi khuan, thoi gian nay khoang 0,3 - 2 gid, & ndm men va tao 14 2 - 6
gi0. Do vay, véi vi sinh vat co thé san xuét dugc nhiéu sinh khéi trén don
vi thoi gian. D6i vai tinh kinh té ciia mot phuong phép thi sinh khéi dugc
téng hop trén mot don vi thoi gian c6 ¥ nghia co ban.

3. Ham luong protein cao

Vi sinh vat don bao c¢6 ham luong protein khoang 50 - 60% chat
kho. Ham luong nay c6 tinh dic hiéu loai va chiu anh hudng nhiéu boi
diéu kién nuoi. Can tao ra cic phuong phap nhim duy tri nhimng thanh
phan khac cua té bao, vi du chat dy trit, & mirc cang thap cang tot dé dat
dugc mot ham luong protein tuong d6i cao. Can chii ¥ rang, ham lugng
protein chi bao ham protein “that sy” chir khong gdm cac thanh phan nito
phi protein khi xdc dinh nito theo Kjeldahl, nhu nucleic acid va céac
peptide cua thanh té bao vi khuan.

4. Chdt lwong protein cao

Ham lugng cac amino acid khong thay thé qui dinh chit luong
protein. Ti€u chuan nay cling co tinh dac hi¢u loai va & muc do nhét dinh
chiu anh hudng cua céc diéu kién nudi. Nhiéu amino acid c6 mat trong céc
protein vi sinh vat v6i ham luong cao giéng nhu trong cac san pham thit,
stta. Protein vi sinh vat dac biét giau lysine. Trai lai, ham lugng cac amino
acid chira luu huynh thap.

5. Kha nang tiéu hoa cao cua protein

Kha nang dugc ti€u hod cua protein vi sinh vat mot mat bi han ché
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bdi cac thanh phan nito phi protein (vi du nucleic acid, peptide cua
thanh té bao vi sinh vat), mit khac boi sy “bao boc” protein bang thanh té
bao cua vi sinh vat, thanh nay rat khé cho cac enzyme tiéu hoa di qua. Di
v6i protein da tach khoi té bao thi khong can quan tim dén van dé nay.
Tuy nhién, dé tach riéng protein thi vin dé co ban lai 1a kha ning hoa tan
cia thanh € bao. Vi thé ban chét cua thanh té bao 1a mot tiéu chuan cho
viéc lya chon vi sinh vat thich hop.

6. An toan vé doc to

Vi sinh vat gdy bénh va cac co thé chtra nhirg thanh phan doc hoic
nghi ngd vé sinh 1y dinh dudng ¢ dang kho tach riéng thi khong dugc
dung dé san xuét protein don bao. Viéc chimg minh ring nhitng thanh
phan nhu viy khong ton tai & dang vét 1a rit kho khin va doi hoi sy xét
nghiém kéo dai nhiéu nam vé& mat doc t va sinh 1i dinh dudng. Vi thé cho
t61 nay protein don bao hau nhu chi dugc ding trong dinh dudng dong vit.

7. Thudn tién vé ky thudt

Vi sinh vat sir dung cho san xuat cong nghiép phai dé tach va dé xur
1y. Cac té bao 16n nhu nAm men duoc tach bang ly tdm d& hon nhiéu so
v6i té bao vi khuan. Chi khi nio vi sinh vét sinh truong tot & mat do cao
thi méi c6 thé dat duoc nang suit cao. Kha nang sinh truong tdt & nhiét do
cao hon cua céc co thé va nhiét va chju nhiét 1am giam chi phi cho viéc
1am ngudi. Tinh khong man cam vé6i sy nhiém tap 1a mot tién dé cho viée
san xudt protein khong vo tring.

I1. Mdi quan hé véi sinh truéng
1. Téc dp sinh trucng

Téc d6 sinh truong c6 tinh ddc hiéu loai va phu thudc vao diéu kién
nudi. Néi chung vi khuan c6 tdc d6 sinh truéng cao 1a do kich thudc nho
nhung ty 1 gitra dién tich bé mat vai thé tich té bao 1on. Su phdi hop céc
qué trinh trao d6i chét riéng 1& dugc diéu khién boi nhidu co ché diéu hoa
¢6 tinh dac hiéu loai.

Ngoai ra, tbc do sinh truong cuc dai co thé co ciia mot chung trén
cac mdi truong khac nhau trong nhimg diéu kién nudi nhu nhau thuong
khong gidng nhau. Chang han, Escherichia coli trén moi trudng phtre hop
nhu canh thang c6 thoi gian thé hé 1a 20 phat, trén méi truong tong hop
chira glucose - 50 phut, chura acetate - 80 phut. Su khéc biét nay duoc
quyét dinh boi hé enzyme can cho sinh truong trén cac co chat khac nhau.

Trén moi truong muodi khoang véi glucose 1a nguon carbon va nang
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luong, té bao sinh trudng véi tdc do nho hon so véi trén méi truong
phtre hop hiru co. Khi nuéi cy trong méi trudng acetate thi vi sinh vt con
phai tong hop céc enzyme cua qua trinh tai tao glucose. Trong viéc st
dung nhimg co chit nhu vay va nhiing co chat khac bén ngoai trao ddi
chat trung gian trung tdm cua cac co chit thong thuong (vi du
cacbuahydro) thi mot phan ng enzyme trong pham vi trao d6i chat ngoai
vi ciing c6 thé c6 vai tro chu chdt han ché toc do sinh trudong. Chang han
su hoat hoa acetate ¢ thé 1a mot ¢ ‘phan Gmg chdt”.

Pé c6 thé nubi céy vi sinh vat véi tée d6 sinh trudng cuc dai thi tién
de co ban la nghién ctru nhiing diéu kién nudi toi wu (thanh phan dich dinh
dudng, su thong khi, nhi¢t d0).

2. Trao doi protein va nucleic acid

Khoang 90% protein cta té bao vi sinh vat 1a cac protein enzyme,
10% con lai 14 cac protein cdu trac cia mang va thanh té bao. Céc protein
c6 kha nang hoat dong c6 mot cAu trac xéac dinh do trat ty cac amino acid
quy dinh. Do d6, trong téng hop protein, vin dé khéng chi 1a su ndi cac
amino acid voi nhau nhd lién két peptide ma su ndi con phai dién ra theo
mot trat ty xac dinh.

Thong tin vé trat tw amino acid cta protein dugc chura trong chét liéu
di truyén cua té bao, tic la trong DNA, ¢ dang trat tg cac bazo cua
nucleotide. Dé truyén thong tin di truyén tir nhan sang ribosome 1a noi
téng hop protein, thong tin v& mot hodc nhiéu protein dugce ghi 1én RNA
thong tin (RNAm). Sy phién 4m nay duoc thuc hién bang viéc tong hop
RNAm. RNAm mét soi chita théng tin di truyén ctia mot operon. Do 1a
thong tin vé mot hay nhidu enzyme hodc vé cac dudi don vi cta cac
enzyme, nhitng dudi don vi ndy tao thanh mét don vi chiic ndng. Operon
lactose ctia Escherichia coli chira thong tin vé ba enzyme. O Salmonella
typhimurium thi operon tham gia vao tong hop histidine chira 9 enzyme.

Trong qua trinh phirc tap cta tong hop protein, mot qué trinh gin
lién voi sy phdi hop cta ba thanh phan phan tmg c6 tinh dic hiéu, tirc 1a
cua 20 amino acid khéac nhau, cia aminoacyl - RNAt - synthetase va cua
phén tir RNA, ngoai ra con c6 ca sy nhén biét va phan tng ctia codon va
anticodon thi rat co thé su tong hop protein 1 phan tng quy dinh toc do
sinh trudng cuc dai. Trong qua trinh sinh truong khong phai mdi gen déu
duoc biéu hién vi té bao co cac co ché diéu hoa hoat dong sao cho chi
nhiing enzyme can thiét cho té bao trong nhing diéu kién nudi nhat dinh
méi duge tong hop. Ciing khong phai moi gen déu 13 gen ciu trac. Ttc 1a
gen chira thong tin cho mot protein hay cho chudi polypeptide ctia mot
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protein enzyme. Nhiéu gen c6 chirc ning diéu hoa. Khoang 1000 gen dugc
biéu hién tac dung. Té bao chira khoang 1000 protein khac nhau. Cé mot
s6 loai protein ma té bao chi chira vai phan tir (vi du protein chéat kiém
ché) nhung té bao lai chtra téi hang nghin ban sao cic enzyme ciia cac con
duong trao d6i chét trung tdm. Nhimg enzyme xuc tac tong hop cc chét
trao d6i ma té bao chi chira mot luong nhé (vi du vitamin) thi ton tai véi
khoang mot tram ban sao.

3. Suw dong hod cdc nguén carbon khdc nhau
3.1. Carbohydrate

~ Nhiing phu pham va phé phim sau day cua cong nghiép dugc ding
dé san xuat protein don bao:

- Céc san pham chua saccharose cua cong nghi¢p duong (ri duong
cu cai va ri duong mia, ba mia, can ri duong, nudc rira thd) va nhirng qua
khéc chtra nhiéu duong.

- Nudc thai cia xi nghiép stra chura lactose.

- Dich kiém sulfid chira pentose va hexose 1a dich thuy phan gb ciing
nhu cdn ba cua ching.

- Vi¢c st dung cac phﬁn thuc vat giau tinh bot (khoai lang, san,
khoai tay) va cellulose (vi du rom ra) khong qua thuy phan trudc thanh
monosaccharide hodc disaccharide chwa dugc phd bién trong san xuit. Dé
c6 thé sir dung cic co chat giau tinh bot ngudi ta d3 mo ta mot phuong
phap nudi hon hop giita Endomycopsis fibuliger va Candida utilis
(phuong phap Symba). Cac nguyén li€u chura cellulose (rom ra dugc xu 1y
bang NaOH) da dugc chuyén hoa c6 két qua thanh protein & qui mé phong
thi nghiém nho su phdi hop Trichoderma viride véi Candida utilis hoic
Saccharomyces cerevissiae.

3.2. Hydrocarbua

- Methane 1a thanh phﬁn chinh cua khi mé, n6 con dugc tao thanh
qua con dudng vi sinh vat nhd sy 1én men methane va sinh ra trong cac bé
chtra bun muc nét cua cac thiét bi lam sach. Viéc déng hoa methane nho vi
khuan dang dugc nghién ciru manh mé nhim muc tiéu san xuét protein &
qui md coéng nghiép. Sir dung methane c6 mdt s wu diém so véi alkan
mach dai. Chiang han khong phai rira té bao mot cach tén kém bang hexan
hodc cac dung moi khac can thiét cho viéc loai bo céc parafin con soét lai.

Viéc cung cap t61 vu co chat & dang khi cho cac t€ bao nudi chim
gdp nhiéu khoé khan. Viéc cung cap methane con kho khan hon do nhu cau
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vé Oxy dé oxy hoa CHs la co chit ¢6 tinh khir manh nhat trong tit ca cac
ngudn carbon. Vi thé nguoi ta nghién ciru str dung hén hop 6xy - methane
(c6 bd sung CO, va N) nhung can phai tranh mét ti 16 hdn hop giy nd. Do
tinh hoa tan kém cta O, va CH4 cho nén néu chi dua dong khi vao mot lan
thi co chat khong duoc sir dung hoan toan; viéc tai tudn hoan dong khi s&
nang cao mirc d6 sir dung co chat. C6 thé tranh duoc nhitng van dé néu 1én
néu thay methane bang methanol thu dugc tir methane nho sy 6xy hoa hoa
hoc. Tuy nhién methanol dt hon nhiéu so véi methane hodc khi mo. Thu
hoach té bao tir methanol ciing thap hon. Nhung vi methanol dé& tan trong
nude nén co thé duge dung ¢ ndng dd cao hon (2 - 3%).

- Alkan: Viéc san Xuét protein vi sinh vat trén co s¢ alkan dugc thuc
hién nhd ndm men thudc glong Candida (vi du C. utilis, C. tropicalis, C.
guilliermondii). Vi khuan, dic biét 1a dai dién coa cac gidng
Pseudomonas, Flavobacterium, Mycobacterium va Nocardia c6 kha nang
st dung céac alkan (C¢ - C;g) va nhiing hydrocarbua khac, nhung kha nang
nay hién nay chua dugc st dung rong rai trong cong nghiép.

3.3. Su ¢ dinh CO;, tu dudng

CO; 1a nguon C duogc tai sinh khong ngung trong vong tuan hoan
cua tu nhién, da sém dugc chu y dac biét doi voi viéc san xuat protein don
bao. Hai qua trinh c6 y nghia doi véi vi sinh vat hoc cong nghi¢p la:

- Su ¢ dinh CO, quang hop nho téo.

- Su c¢b dinh CO, hoa tong hop vai hydro 12 ngudn ning lugng nho
vi khuan hydro.

Su 6xy hod hydro: nhitng loai dugc tap hop dudi tén chung la vi
khuan khi nd c6 kha ning 6xy hoa hydro & dang khi tao ra ning luong dé
thyc hién qua trinh ddng hoa CO, theo con dwdng Calvin. Thudc vé nhém
vi khuan nay c6 nhimng dai dién cua giéng Hydrogenomonas, thudc loai tir
dudng khong bit budc. Mot sb loai vi khuan khac nhu Nocardia opaca
cling c6 kha nang nay.

Trong viéc nuoi tdo thi cac loai tdo luc don bao nhu Chlorella va
Scenedesmus dugc cht y hon ca. San lwong protein tdo trén mot ha c6 thé
dat duge 10 - 15 tdn/nim, cao hon nhiéu lin so v4i cdy nong nghiép.
Muén dat duoc san lugng nay can c6 diéu kién khi hau thuan loi, anh sang
mit troi manh va kéo dai dé co day du nang luong. Ngoai ra, qua trinh
nuoi tao doi hoi nhing thiét bi nudi cdy dic biét. 'Thong thuong nguoi ta
dung nhiing bé phang hoac nhiing mang phing uon khtic c6 céac hé thong
1at ddo nham han ché sy lang cua té bao va dua té bao ludn trd lai bé mat
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chiéu sang. Viéc cung cap nong do CO, tbi wu (4 - 5%) 1a can thiét. Sy
phat trién san xuat protein don bao tir tao dugc ddy manh nho viéc ding
tao lam Spirulina maxima. Tao nay sinh trudng thanh soi va co thé tach ra
bang phuong phap loc. Chung cho san lugng cao, protein c6 gia tri va
khong dang ngai vé mat doc t5. V& phuong dién kinh té thi viéc nudi tao
c6 thé gdp phan lam sach méi truong trong cac thuy vuc tranh dugc hién
tuong phu dudng

I11. Chét lwgng sian pham
1. Chdt lwong protein

Chat lugng protein dugc quy dinh truée hét bai ham lugng va ty 18
can ddi ctia cac amino acid khong thay thé trong protein cua té bao. Thong
tin di truyén cia DNA quy dinh thanh phan amino acid. Tuong tmg voi
nhimg sai khac trong thong tin di truyén ctia cac co thé ta thay co sy khac
nhau vé thanh phan amino acid gitra cac nhom co thé riéng biét cling nhu
gilta cdc loai cia mot gidng. Vi vay, viéc tim kiém nhiing co thé c6 ham
lwong dic biét cao vé cac amino acid khong thay thé 1a c6 trién vong.

Ciing c6 su khac biét nho vé thanh phan amino acid giita cac culture
clia mot chung trén nhitng méi truong khac nhau va ¢ nhiing pha nuéi ciy
khac nhau. Trong nhitng diéu kién khac nhau s& dién ra sy tao thanh
nhitng hé enzyme khic nhau. Thanh phin amino acid ciia cac protein
enzyme riéng biét 13 khac nhau. Chang han pyrophosphatase ctia nAm men
banh mi chtra 1,6% methionin, con triosophosphatdehydrogenase chira
2,8%. Nhitng su khac nhau nhu vay chi biéu hién yéu trén toan bo protein
vi ching duoc san bang boi vo sd cac protein enzyme khac. Nhu vy, sur
khac nhau chi biéu hién khi cac protein twong tng chiém ty 1¢ phan trim
16n trong tong sd protein. Nho dot bién cé thé ting luong mot enzyme 1én
khoang 5% hoic hon trong protein tong s6 ctia té bao. Nhitng thé dot bién
nhu vay chi duge duy tri trong qua trinh nuéi lién tuc néu toc do sinh
truong ctia n6 khong bi giam so véi chung ban dau.

Viéc nghién ctru di truyén ¢ vi khuan c6 kha ning dua vao vat liéu
thong tin di truyén ddi v6i mot protein dic hiéu gidu cac amino acid khong
thay thé. Tinh 6n dinh va tinh thich hop cua cac ching nhu vay ddi voi sur
1én men cong nghiép con can duoc kiém tra. Sinh hoc phan tir va di truyén
hoc néu ra nhimg diém tya nham t6i uu hoa chat lugng protein cta vi sinh
vét trong pham vi nhat dinh.

Khi xem xét ham luong amino acid cua t€ bao ciing can luu y, cac
amino acid hoa tan chiém khoang 5% chat kho cua t€ bao. Poi véi chat
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luong protein don bao thi cac vitamin ciing c6 y nghia; mot sé chiing ton
tai trong phan protein nhu nhing cofactor ctia cic enzyme. Vitamin chiém
ty 1& nhat dinh so véi protein trong té bao. Ham luong vitamin ecgosterine
cia Candida utilis c6 thé duoc chuyén thanh vitamin D, (calciferol) khi
chiéu tia UV 1én chiing. Thong thuong, ham luong ecgosterine cua nam
men chiém khoang 0,5 - 1% chat kho.

2. Ham luong protein

Mot té bao vi khuan dang sinh truong nhanh dudi nhimg didu kién
nudi toi vu c¢6 ham luong protein khoang 50%, té bao nim men la khoang
40%. Khong thé nang cao ty 1¢ nay, boi vi phan con lai cua vat chat té bao
1a can thiét cho kha ning sdng cua té bao. Trong s6 nay co RNA (10 -
20%), DNA (2%), cac thanh phan ctia thanh té bao (20% la murein & vi
khuan, polysaccharide va kitine & nAm men va nam soi), lipid cua mang té
bao (5 - 10%), ciing nhu cac vién gach ciu trac co phan tir luong thap va
céc chat trao ddi cuia trao d6i chat trung gian (5 - 10%).

Trén nhitng mdi truong khong can ddi ham lugng cac chat duy trir
taing 1én manh, chiung co thé chiém téi hon 50% chat kho. Khi thira
carbohydrate va thiéu nito thi viéc téng hop m& nho vi sinh vt (su tich
lu§ m& nodi bao) co thé dién ra. O vi khuan, chit du trir thuong gip 1a acid
poly - B - hydroxybutyric, & ndm men, nim soi va tao 1a m& hoic
glycogen. Sy tich luy chat dy trit ¢6 thé tranh dugc, phd bién 1a thong qua
qué trinh nudi cdy. Ciing c6 thé do dot bién ma kha ning tong hop chét du
trir bi ngung.

Ham luong cac thanh phan ciia té bao can cho sy sdng nhu nucleic
acid, polymer thanh té bao, lipid cia mang khong thé giam di mot cach
dang ké ma khong gay ton hai hodc 1am mét di nhimng hoat tinh trao d6i
chat can thiét cho sy sinh truéng. Trong pham vi nhat dinh thi thanh té bao
la mgt ngoai 1€. Cho t6i nay van chua rd liéu thanh phﬁn va d¢ day cua
thanh té bao & cac ching ton tai trong tu nhién cod can thiét d6i voi cac
ching san xuat hay khong. C6 1& do dot bién ma thanh phan té bao bi giam
nhung khong anh hudéng dén sinh truong. Lam giam do day cua thanh té
bao va thay doi thanh phan ciia n6 khong nhiing co tac dung dwong tinh
dén phan protein, ma con dén sy hap thu chat va dén tinh bi phan huy cua
té bao trong viéc tach protein, hodc dén do tiéu hoa cua protein.

3. Ham luwong nucleic acid

Ham luong cao vé nucleic acid cua vat chét t& bao vi sinh vat khong
nhiing lam ha thap phan protein ma con bat lgi cho viéc sir dung vat chat
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té bao vao dinh dudng cta con nguoi. Khi tiéu hod nucleic acid thi cac
nucleotide dugc giai phong, va sau khi dwoc hap thy lai ching s€ bi phén
huy qua adenine hodc guanine t6i acid uric. Sy phan huy tiép tuc acid nay
khong xay ra ¢ nguoi vi khong co uricase. Néu ndng d6 nucleic acid trong
co thé cao s& gy ra ching thap khop, ngoai ra con c6 nguy co tao soi than
va soi bang quang do do hoa tan thip cua acid nay. Luong nucleic acid
hép thu qua dinh dudng khong dugc qua 2g moi ngdy. Trong dinh dudng
dong vat van dé nay it quan trong hon, vi ching c6 kha ning phéan huy tiép
tuc acid uric. Ham lugng nucleic acid ctia sinh khdi co thé bi gidm nho cac
bién phép sau day:

- Giam manh tdc do sinh trudng. Mac du diéu nay co thé thuc hién
dugc thong qua giai doan thir hai cta sy nudi lién tuc nhung khong kinh
te.

- Chiét rut RNA, vi du bang dung dich NaCl 10% néng.

- Thuy phan RNA bang kiém va tach protein hoa tan trong d6 bang
két tua.

- Phan huy RNA bdi enzyme nho céc nuclease dua vao hay nuclease
ctia ban than té bao. Cac nucleotide sinh ra khi phan huy nucleic acid c6
thé duoc dung nhu nhitng chat thom va chét gay vi (IMP, GMP), hodc nhu
nhing chit ban dau cua cic hoat chét (vi du kinetine va cic hop chit sinh
hoc).

IV. Gibng khéi dong
1. Nam men banh mi
1.1. Vi sinh vat

Nam men st dung trong cac xi nghi¢p san xuat men banh mi 1a loai
Saccharomyces cerevisiae. Trong cong nghi¢p tuyén chon ching nam men
phai dam bao cac dat tinh sau:

- C6 kha nang n¢ bot tdt, lam khdi bot nhao nhe va xép.

- Dé hoa véi nudc.

- C6 dit tinh sinh hoa 6n dinh va d6 bén vimng tbt (kho bi tu phéan).
- Bén nhiét, c6 thé kéo dai hoat tinh enzyme & nhiét do cao.

- C6 kha nang lén men cac ngudn duong glucose, fructose, maltose,
saccharose.

- Kha nang sinh san nhanh, cho ning suét cao trong qua trinh 1én men.
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- D@ tach sinh khéi va dé bé gy sau khi ép.
1.2. Sinh héa va diéu hoa

- Kiém ché di hoa bai glucose: trong sy sinh truong hiéu khi cta
nam men banh mi, & cac néng do 20 - 40 mg/l glucose trong mdi truong,
hoat tinh ctia cic enzyme ho hap di bi Gc ché. Nho oxy hiéu Gmg nay sé
duoc gidm nhe hodc bi tri¢t tiéu. Khi c6 mat cia 6xy thi ngay ca ¢ néng do
glucose cao (30%) su tao cic cytochrome van khong bi trc ché hoan toan.

- Canh tranh v& ADP va phosphate v6 co: qua trinh phosphoryl hoa
co chét va phosphoryl hoa chudi hé hip déu can dén ADP va Pvc. Do d6
hai phan mg nay s& ¢ su canh tranh vé ADP va Pvc. Khi giam nong do
ADP va Pvc trong té bao s& dan dén su giam tiéu thu glucose va nguoc lai.

Su diéu hoa phosphofructokinase: enzyme ndy & S. cerevisiae bi kim
ham hiéu qua boi ATP, ITP, GTP, CTP 1 cac chat cho P song khong phai
1a cac chit kim ham giéng nhu ATP, ching ciing khong co vai tro diéu
hoa. Trong khi tinh dic hiéu ¢ trung tAm xuc tac nhé thi & trung tim diéu
hoa tinh dic hiéu lai cao d6i voi enzyme di 1ap thé nay. AMP 1a mot chat
hiéu trng duong, no6 triét ti€u sy sy kim ham bdi ATP. O Escherichia coli,
ADP c6 tac dong nhu mot chat hiéu tmg duong. Phosphofructokinase con
bj kim hdm boi citrate, ATP ting cudng sy kim him nay. O S. cerevisiae
con ¢6 mdi phu thudc gitra hoat tinh cua enzyme voi ti 1€ ATP/AMP. Khi
& cac té bao ndm men sinh trudng ki khi, do bj loai 6xy ma su phosphoryl
hoa qua chudi ho hip khong thé xdy ra thi co thé quan sat thdy mot sy bién
déi ti 16 ATP/AMP vé phia ting AMP. Két qua la phan tng
phosphofructokinase s& duoc thuc day.

- Tac dung ctia ndng d6 CO, cao: & ndng d6 40% CO, c¢6 mit trong
khong khi s& bat dau kim ham sy sinh trudng va & ndng do 50% thi sy kim
ham nay biéu hién rd rét.

- Anh huéng cua 6xy: su tong hop cytochrome & S. cerevisiae phu
thudc vao 6xy. O ndng d6 6xy hoa tan 0,05 pM/l hodc thdp hon cac
cytochrome a, b, ¢ s& khong dugc tong hop. Tuy nhién, nAm men banh mi
1a loai vi sinh vat tuy tién c6 kha nang sinh trudng ca trong diéu kién cova
khong c6 6xy. Khi sinh truéng trong didu kién c6 6xy, nAm men can bd
sung biotin, con nhu cau vé inositol va acid pantotenic thay ddi tuy chung.
Ngoai cac nhu cau nay, khi sinh truong trong diéu kién ki khi nghiém ngat
ndm men can thém cac thanh phan khac nhu cac acid béo chua bio hoa,
ergosterol va mot s6 ching con can ca acid nicotinic. Thiéu cac thanh
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phan nay trong moi truong sinh trudng clia nam men chi dieén ra sau vai
the hé sau do s€ dung han.

Quan hé¢ cua nam men doi voi 6xy rat phuc tap. Ngoai “hiéu tng
Pasteur” con c6 hi¢u ung “Pasteur nguoc” (su kieém ché di hod) va “hi¢u
ung Pasteur am”.

Néng doé duong 1a nhan td co ban qui dinh sy sinh truéng va tde do
1én men cua nim men. Sinh trudng cia S.cerevisiae trong moi truong
chura glucose c6 thong khi dugc xem nhu mdét su sinh trudng kép trén
glucose - ethanol. Glucose trudc hét duoc chuyén hod thanh ethanol trong
pha sinh trudng logarid thir nhit trong d6 té bao c6 tc do sinh truong cao.
Pha sinh truéng thir hai bat dau khi dudng trong méi truong gan nhu bi
tiéu thu hét. Pha nay dugc tach biét voi pha dau bang mot thoi gian pha
lag kha r5. Tdc d6 sinh trudng cua té bao trong pha thir hai thap hon trong
pha 1én men va thé hién trén mot dudng cong sinh trudng c6 d6 doc it hon.
Nguoc lai, tdc do sinh trudng trong pha ho hép phu thudc ro rét vao muc
d6 thong khi. Trong san xuét cong nghiép men banh mi ngudi ta dd quan
sat thly mot d6 dai thé hé 1a 3 - 4 gio khi ruou duoc tao thanh nhiéu va 5 -
6 gid trong moi truong khong co ruou. Trong nudi cdy tinh, cudng do
thong khi chi gay hiéu qua nho hodc khong gay hiéu qua gi 1én giai doan
1én men hodc 1€n vi tri cua pha lag.

Trong pha sinh trudng logarid dau tién, chu trinh TCA hoat dong chi
dé tao ra bo khung carbon cho cac muc dich sinh téng hop. Hoat tinh ciia
cac enzyme thudc chu trinh 6xy hod 13 thap, hoat tinh ndy s& ting 1én trong
pha thir hai cua sinh truéng kép. Néu ndng do glucose vuot qua muc do
nhét dinh thi cac enzyme nay s€ khong dugc tao thanh hoac dugc tao
thanh & muc do rat thap.

C6 thé tranh hién twong kiém ché di hoa bang cach nudi cdy nim
men theo phuong thirc ndng do duong duge duy tri & mic do rat thiap nhu
trong mot hé thdng nudi cdy lién tuc. NAm men chira cac enzyme hoat
dong cho trao ddi chat 6xy hoa s& chuyén trao doi chét cta né tir 6xy hoa
sang 1én men khi ndng d6 dudng vuot qua mot gidi han nhét dinh. Ngoai
kha ning tc ché sy tao thanh cic enzyme 6xy hoa (kiém ché di hoa),
glucose ciing c6 kha ning kiém ché hoat tinh cta cic enzyme nay.

1.3. Ki thuét san xuét

* Co chat: Nam men banh mi c6 thé phat trién tot trong moi trudng
c6 nguon carbon la glucose, fructose, maltose, saccharose, nhung trong
cong nghi€p thuong dung ri duong mia hodc ri duong cu cai dé san xuat
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sinh kh6i nam men. Nguon nito va photpho duoc bd sung voi ti 1€ phu hop
(ti 16 P,0s/N tong s6 khoang 1/3). Trong san xuat thuong dung
superphosphate hoic ammonphosphate 1am ngudn cung cip phétpho. Cac
nguyén t6 khoang khac néi chung trong ri duong da cung cép du cho nam
men phat trién ngoai trir Mg 1a phai bd sung dudi dang MgSO,. Khi sir
dung dudng mia cling can bd sung thém K va cac mudi ammon nhu
(NH4)2SO4, urea, NH4OH hOElC (NH4)2HPO4.

Dung dich mudi khoang can bd sung ting dan trong sudt qua trinh
1én men thanh phim nhung can phai bd sung hét trude khi két thuc 1én
men 3 - 4 gid. Ngoai glucide, hop chat nito va cac mudi khoang can thiét
khac, nim men banh mi con cin mot sd vitamin dé ting sinh khdi nhanh
nhu biotin, inositol, acid pantotenic... Thong thuong ri duong mia c6 du
biotin hodc thay thé 20% ri dudng cii cai bang ri duong mia. Nguoc lai,
trong ri duong ci cai thuong c6 nhiéu inositol va acid pantotenic, cac
amino acid nén ning suit sinh khdi van cao hon so véi khi ding ri duong
mia.

Ngoai thanh phan méi trudong dinh dudng, cac yéu té nhu nhiét do,
d6 pH, ndng do 6xy hoa tan c6 anh hudng rat 1on dén su phat trién cia
ndm men banh mi. Nam men phat trién t6t & pH 4,5 - 5,0. Trong cong
nghiép san xuat men banh mi thuong 1én men & pH 4,2 - 4,5 dé han ché vi
khuan tap nhidm. Vao gid cubi cta giai doan 1én men thanh pham can phai
tang pH 1én 4,8 - 5,2 & nim men c6 mau sang dep (vi ndm men d& hip
phu mau cua ri dudng khi pH thap).

Trong san xuit men banh mi can thiét phai b6 sung ri duong tur tur
trong qua trinh 1én men nhim han ché su tao thanh ruou, giam nong do
glucose trong dich 1én men dé ning cao hiéu suét sinh khdi. Véi nong do
glucose khoang 5% trong dich 1én men, cic enzyme ho hap hoat dong kém
lam giam sinh khi t& bao. Can phai thong khi manh méi du luong 6xy
can thiét cho sinh trudng.

Trudce khi 1én men ri duong can duge xu ly dé loai bo cac tap chét,
diét cac vi sinh vat gay nhidm, pha loing dén 40-50° Brix va dung acid
H,SO, dé ha pH xubng 4,5, dun néng & 90°C trong 30 phit va khudy tron.
Sau d6 ri dudong dugc 1am lanh va dé lang trong, c6 thé dung may li tAm
tach chuyén dung hoic ép loc khung ban dé loc ri duong.

* Phuong phap san Xuét San xuat men banh mi 1 qua trinh nuoi céy

qua nhiéu giai doan: nhan gidng trong phong thi nghiém, nhan gidng thuan
khiét va 1én men trong diéu kién san xuit.
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Tir 6ng gidng thach nghleng ldy mot vong que cay chuyén vao moi
truong long ¢ nhiét do 25 - 28°C trong 24 - 48h. Ban dau dugc nudi cay
tinh sau d6 nudi cdy lic roi chuyén sang giai doan nhan giéng thuan khiét
trong nhiing thing nudi cay nho va duge suc khi nhe bang khong khi vo
trung nhung khong duoc bo sung méi truong trong qua trinh nudi. Sau dé
dich giéng duoc bom sang thung nudi ciy 16n hon co trang bi hé thong bé
sung moi truong va suc khi manh hon. Tuy thudc vao quy mé va yéu cau
cua xi nghiép c6 thé tiép tuc nhan glong trong nhiing thung nuéi cay lon

hoic rat bot sb thung nhan giéng dé co luong gidng vira du.

Quy trinh sin xuit men banh mi:

Ong giéng Ong giéng

\! \’
Nhan giéng nho 1 lit Nhan giéng nho 1,8 lit

\! \!

Gidng 50 lit Gidng 12 lit
\2 \2

Gidng 200 lit Gibng 36 lit
\’ \’

Gidng 1000 lit Gidng 200 lit
\! \’

Gidng 15000 lit Gidng 300 lit
\! \!

Nuoi men nay choi 90 000 lit Gidng 30 000 lit

\2 \2

Li tam tach stra men,
bdo quan lanh

Nubi men nay chdi 116 000 lit

\J \J
Thing nudi men thwong pham Li tdm tach sira men,
200 000 lit bao quan lanh

\J
Thung nudi men thuong pham
116 000 lit
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Trong qua trinh nhan glong ta thu dugc men glong thé hé A. Su
dung men thé hé A dé san xuat men thé hé B hay con goi la men nay chdi.
Sau khi nudi cdy thé hé B, dung may li tAm dé tach men gidng dudi dang
stta men va bao quan lanh ¢ 2 - 4°C @ chuén bi cho san xuit men thuong
pham.

Men thuong phim dugc phat trién trong nhimg thing nudi cay 16m.
Ri duong, dung dich mudi khoang, khong khi duogc cung cap ting dan
trong qua trinh 1én men va ¢ mirc d6 16n nhat. Khi két thuc 1én men pH
khoang 5-5,5, rugu khoang 0,03 - 0,05%. Mirc d6 suc khi cling giam manh
trong gi¢' nudi cay cudi cung. Thoi gian nuéi men thuong pham phu thudc
vao chit luong va sb lugng nam men, nhiét 6, ché d6 suc khi, méi trudong
dinh dudng va nhiéu nhan té khac, trong cong nghiép thuong 1a 12 gio.

Sau khi nu6i men thuong phém, dich men duogc lam lanh nhanh, li
tAm va rira nudc vai lan, men duoc tach ra dudi dang stra men. Sira men
duoc rira nudc vai 1an nita cho that sach roi loc ep va cudi cung 1a ep
khudn, dong goi va bao quan lanh dé van chuyen dén cac co sO san xuat
banh mi hodc ding dé san xuat men kho (c6 d6 4m khoang 8 -10%) dé dé
van chuyén va bao quan dai ngay.

Giam sat k¥ thuat: Trong khi theo d&i qué trinh bo sung can tién
hanh cac budc kiém tra sau:

- Kiém tra pH

- Xéac dinh ham lugng duong va rugu trong dich 1én men.
- Xac dinh su ting trudng clia nAm men.

- Xac dinh ham lugng chét dinh dudng cua dich 1én men.

Ca su thong khi ciing phai dugc diéu chinh vi né c6 anh hudng rd rét
1én hoat tinh sinh hoa cua nam men. T lugng rugu tao thanh va lugng té
bao ndm men c6 mit ngudi ta co thé xac dinh cic qua trinh 1én men va cac
qué trinh ho hap dang dién ra theo ti 1¢ nao.

Pé bao quan, men ép chia 67 - 71% d6 am duoc nén trong cac
thung g hodc nhém dé tranh khong khi xAm nhap va giit trong cac phong
lanh. Dich toa ra do hé hip cua ndm men trong qua trinh bao quan phai
dugc loai bo ngay, néu khong do bén cua men ép s& bi giam rd rét. Trong
qua trinh bao quan, carbohydrate dy trir s€ bi phan giai, kha nang 1én men
s€ bi giam di. Khi xudt xuong, ham lugng nude cua nam men dugc nang
1én 72 -75% va nam men s& duoc dong goi. Bang cach say kho nho khong
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khi ndng nguoi ta thu dugec men kho co trong luong kho 95 - 96% c6 hoat
tinh 1én men cao.

Chat luong cia men dugc xac dinh bing thoi gian lam no bot
(thuong tur 45 - 60 phut), thoi gian bao quan ¢ nhiét do 35°C1a2-3 ngay.
Men ép tot c6 mau xam nhat, c6 mui vi dic trung, khong ding, cdu tao
chit ch&, dé bé giy va khong duge chay nhio trong khoang 40h sau khi t6i
tay nguoi tiéu dung.

* Vi sinh vat tap nhiém: Su xuit hién céc vi sinh vat sinh acid nhu
cac vi khuan lactic (da sd trudong hop 1a cac vi khuan lactic di hinh), cac vi
khudn acetic va dit biét 1a cac vi khudn butiric thudng c6 anh hudng t6i su
phat trién cta nAm men mot cach rd rét. Do su tao thanh acid butiric cua
Clostridium trong men ép ma xuat hién mui thiu kho chiu.

Trong viéc nudi cdy ndm men can ngin can sy xudt hién cta cac loai
nam men khic nhu Torula, Candida... Bon niy thudng phat trién rat
nhanh va l4n at Saccharomyces cerevisiae. Cac loai nAm men ké trén
thuong kho ép va 1am giam dang ké nang lyc 1én men ciia men ép.

Hang loat vi sinh vat xdm nhap vé sau vao men ép va gy nén céc
hién tugng hu hong. Nguy hiém nhit 1& Oidium lactis thuong gy cho men
ép mui ung. Cac nim khac nhu Penicillium tao nén ddm mau luc trén men
ép, Aspergillus tao nén cac ddm mau vang nhat t61 mau xam, Mucor va
Fusarium tao cac vét vang va doé trén men ép. Dematium pullulans tao nén
cac vét mau ndu bén, cac vi khuin acetic tao nén nhitng ving 6 trén bé
mit, Serratia marcescens tao nén cac vét do trén men ép. Bacillus
mesenteroides 1a bon thuong gay ra hién tuong kéo soi cua banh mi khi
chung c6 mit voi sb lugng 16n trong ndm men. C6 thé ngin ngira hién
tuong nay bang cach bd sung acid propionic.

2. Vi sinh vdt dung cho ki thudt va y hoc
2.1. Gidng khoi dong trong cong nghiép thyc pham

Tt lau trong nganh stta nguoi ta da sir dung cac loai gidng thuan
khiét va giébng hdn hop dé san xudt cac san pham khac nhau nhu phomat,
cac loai sita chua v.v... Vao khoang tir nam 1955 ngudi ta bat dau str dung
vi sinh vét cho cac san phém thit khac nhau, dac biét la xtc xich tho va cac
thue phdm up mudi. Cac vi sinh vat nay duoc cdy vao thuc pham dé tién
hanh qua trinh 1én men nhét dinh. Chéng han Pediococcus cerevisiae dugc
dung lam gidng khai dong cho loai xuc xich “mua hé” cua My, hay cac
chung Micrococcus duoge dung cho céac loai xtc xich ciia chau Au. Thong
thuong, cac vi khuan nay duoc cdy dudi dang hdn hop véi cac loai
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Lactobacillus, dac biét 1a L. plantarum. Céc vi sinh vat nay gilt vai tro tao
mau, lam giam do pH va tao thanh céc chat thom dac thu. Ngoai ra, chiing
cOn ngan can sy phat trién ctia cac vi sinh vat khong mong mudn.

Khi sir dung cac chung ndm soi cho cac qua trinh 1am chin cac san
phém thit thi diéu quan trong la phai loai trir sy c6 mat cua cac loai nam
tao thanh doc t6 trong giéng khai dong. Penicillium nalgioversis dugc coi
13 loai thich hop c6 thé dung 1am gidng khai dong dé cay vao céac loai xuc
xich. Loai nay c6 anh hudng dén vé ngoai, mui, vi va do bén trong bao
quan cua cac loai san pham thit wép mudi va xtc xich thd san xuét theo
kiéu Hungari va kiéu Y.

2.2. Ngudn bd sung thirc an gia stic

Brevibacterium divaricatum do giau ham lugng acid glutamic va
protein nén duoc dé nghi bd sung vao thirc an cua gia cam, lon, ciru, bé,
chd va cac dong vat khac. Bacillus megatherium do giau céc vitamin
nhém B ciing duogc str dung 1am ngudn bd sung dudi dang sinh khdi kho.

Vi khuan, tdo hién vi va cac dong vat noi cling dugc st dung lam
thirc an trong céc trang trai nudi dong vat bién nhu tém, so, trai v.v... va ca
cac loai.

2.3. Dung cho diéu tri

Pé diéu tri cic bénh vé& dudng rudt bang vi sinh vat séng ngudi ta
thuong ding cac té bao cua Lactobacillus acidophillus hodc cua cac loai
Lactobacillus khac, cac chung khong gay bénh cua Escherichia coli hodc
hdn hop cua céac loai nay. Mic du két qua cua nhing sy diéu tri nay Van
con tranh céi, song dé co nhiéu cong trinh dic biét chii y toi viec nudi cdy
thu nhan sinh khdi cua cac loai vi khudn néi trén va cta cac vi khuan khac
nhu céc chung khong gdy bénh cua Streptococcus, Enterococcus,
Enterobacter aerogenes, Bacillus subtilis va Clostridium cling nhu cua
nam men Saccharomyces cerevisiae, Dispora caucasica v.v...

Ngoai ra, nguoi ta cling tim cach st dung cac chung Lactobacillus
acidophilus hodc E. coli khang khang sinh dé phuc héi lai khu hé vi sinh
vat dudng rudt di bi huy hoai do viéc diéu tri bang khang sinh. Nhiéu hdn
hop khac cua cac loai vi sinh vat khang khang sinh ciing dd dwoc san xuit,
ching han nhu hdn hop cua cac vi khuén lactic v&i Streptococcus faecalis,
ctia cac vi khudn lactic, acid lactic va tanin, ctia Saccharomyces frogilis va
Streptococcus lactis voi Lactobacillus acidophilus, Streptococcus lactis va
S. thermophilus.
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Ngoai viéc st dung vi khuén cho viéc diéu tri qua duong miéng, tir
l1au con ngudi da sir dung cac vi sinh vat con séng hodc da bi giét chét, dic
biét 1a cac vi khuan, lam khang nguyén hodc 1am doc t6. Trong viéc san
xudt cic vaccine, cac vi khuin gay bénh thuong dugc nudi dai tra. Trudce
day san xudt vaccine thuong dung phuong phiap bé mit, ngdy nay hay
dung phuong phap chim, sau d6 vi sinh vat dugc giét chét bang nhiét,
acid, formalin, phenol... sao cho tinh khang nguyén cta chiing van duoc
gitr lai, 16i duoc ché thanh thude tiém. Céac vaccine tir vi khuan d3 duoc
san xudt voi s luong 16n.

Dé san xuét cac doc td nham tao ra cac khang doc t6 thuong 14 trong
cac co thé dong vat, ngudi ta cling thuong nudi chim cac vi khudn ching
han Clostridium tetani hay C. botulinum, sau d6 tiém vao cac dong vét
thich hop, chang han ngwa. Khang doc t6 1dy tir huyét thanh dong vat sé
dugc thuan khiét bang bién phap hod sinh hoc & mirc cao nhét roi dem
diéu tri.

4. Dung cho bado vé thuc vat

Gilr vai tro quan trong trong nganh bao v€ thuc vat la cac sinh vat
gdy bénh cho con trung va cac sinh vét gy hai khac cho cay trong. Chung
bao gdm ca vi rat, vi khudn, nAm va dong vét nguyén sinh. Trong nhleu
truong hop, chiing giir vai trd diéu hoa tu nhién trong ndi bd cac quan thé
cOn trung.

Vi khuan gdy bénh ddi véi con trang biét rd nhat 1a Bacillus
thuringiensis. Tac dung gay bénh dua trén cac tinh thé kém (hay ndi doc
t6) ma su xudt hién ciia n6 c6 lién quan véi su tao thanh ndi bao tir. Cac
tinh thé protein ndy & trong rudt con tring, chiing s& hoa vao dung dich va
trong vong vai phut s€ 1am ngung qua trinh an ¢ con trung do viéc phé huy
cac biéu mo rudt. Lidu luong duge nudt vao cang cao thi biéu mé cang
nhanh bi pha huy va con trung s& cang nhanh b tiéu di€t. Dudi lidu lugng
gay chét, noi doc t6 s€ gy nén sy ngung an tam thoi. Co thé cac biéu mo
lai dwoc phuc hdi va 4u trung 14y duge kha ning dn binh thudng.

Vi khuan c6 thé san xuét dai tra bang phuong phap nudi chim & quy
mo cong nghiép trong diéu kién hoai sinh. Cac bio tir cing véi tinh thé co
thé gitr duoc kha lau. Loai ché pham chira bao tir nay dd duogc sir dung
thanh cong dé chdng lai nhidu loai c¢on tring nhu Colias eurytheme, Pieris
brassicae va cac loai con trung canh vay khac hai bép cai, cai dau va mot
sd cay than gd ciing nhu sdu duc than ngd (Ostrina nubilalis) va loai siu
hai Datana integerrima.
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Bacillus popilliae var popilliae 1a mot vi khuan gy bénh cho bo
hung Nhét Ban (Popilla japonica) va ciing duge sir dung dé chong lai sau
duc than ngd (Melolontha melolontha). Vi khuan nay duoc nudi cay dai
tra bang phuwong phap chim. Cac loai Bacillus khac nhu B. alvei, B
circulans, B sphaericus c6 tac dung diét du trung con trung. Serratia
picatorum, Streptococcus faecalis va Enterobacter aerogenes lam giam
pH trong rudt au trung buom, qua d6 c6 tac dung gay bénh, trong mot so
truong hop c6 thé giét chét chung.

Mot sb nuée st dung Salmonella typhimurium va S. enteritidis dé
diét chudt. Ching dugc nudi cdy chim va tron voi thirc dn cho chudt.
Trong khi 6 Ban Mach va mét s6 nudc Bong Au ché pham nay dugc dung
nhiéu thi & Pirc va M¥, do mic cam vé vé sinh ngudi ta lai cAm dung.

Trong s6 nam, Beauveria tenella 1a loai gdy bénh cho sau duc than
ngd. Mat do quan thé cla u trung trong dat cang cao, mirc nhim nim
cang manh. T61 80% 4 4u trung c6 thé bi nhiém. Ciing di c¢6 cac thir nghiém
vé nim nay dé chong con trung canh cung trén khoai tay nhung hiu qua
con thap. Dé gay nhiém, nam phai ndy mam trén con trung. Sau khi nay
mam, nhd nhiéu loai enzyme trong d6 c6 kitinase, soi ndm s& dam sau vao
co thé con tring va phat trién manh mé. Con tring lic nay bi udp xéc
hoan toan, sau d6 sgi ndm s& phat trién ra phia ngoai. Beauverixin 1a mot
ché pham chdng con trung manh thu duoc tir Beauveria bassiana.

Nhiéu loai ndm khac ciing duoc phat hién 1a c6 kha ning diét con
trung, chang han Asperginllus flavus, A. versicolor, Penicillium
rugulosum, Mycrothecium verrucaria c6 tac dung kim ham sy phat trién
ctia rudi ddm (Drosophila melanogaster). Spicaria rileyi va Cordyceps
militaris cling 1a nam gdy bénh cho con trung. Entomophthora thaxteriana
13 loai ndm gay bénh cho rudi nha cé thé tao thanh téi 50.000 bao t/ ml
khi dugc nudi chim trong moi truong chira dung dich peptone - cao nam
men - glucose sau 15 ngdy & nhiét do 28°C.

5. Phan bon vi sinh vt

Dé nuodi cay dai tra cac té bao Azotobacter c6 kha niang cb dinh nito
dung 1am phén vi sinh vat can phai st dung cac co chét rat nghéo nito.
Céc t& bao dugc nudi ciy & nhiét d6 25 - 30°C, pH 6,5 - 7,0 va thong khi
lién tyc trong mot moi trudong chira glucose. Sau 36 - 58 gid sinh trudng
két thuc. Té bao dugc li tim va dong kho trong chin khong rdi tron véi dat
v trang. Vi khuan ciing c6 thé dugc lam khé trong khong khi & 30 - 35°C
sau d6 dugc hap phu trén bot lignin.
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Phén vi sinh vat dac biét 1a voi1 Rhizobium legummosagum hodc R.
phaseoli 12 mdt loai phan thong dung & nhleu nude tir cudi thé ki trude.
San luong cua cac cdy ho dau ting 1én rat nhiéu ¢ nhitng ving dat méi
khai ph4, ching han & ving Poldern ciia Ha Lan. Dé san xuat phan vi sinh
vat, cac chung Rhizobium md&i phan lap, ¢ dinh nito tdt dugc nuodi chim
trong cac dich dinh dudng hitu co rdi sau d6 duge tron véi cac co chat nhu
than bun hodc da cudi. Trong qua trinh nay vi khuan phai séng dugc cang
lau cang t6t. Phan duogc sir dung dudi dang bot, dudi dang dich bun hoac
dang thudc phun dé phun trén cac dién tich can thiét.

V. Protein don bao (SCP: single cell protein)
1. Tam quan trong

Tuy san xut protein dong vat cua thé gidi hoan toan c6 thé dap tng
duoc nhu cau cua dan sb thé gisi hién tai nhung 2/3 protein san xuét ra chi
dugc tiéu thy boi 1/3 dan sb thé gidi. O cac nude dang phat trién tiéu thu
protein chi nam & mirc 12g protein dong vat/dau ngudi/ ngay.

Téc do tang dan s6 & cac nude dang phat trién 16n khoang gap doi so
v6i cac nude phét trién. Chi dua vao viée cai thién cac phuong phap néng
nghiép thi khoéng du luong protein aé cung cap cho nhu cau thyc pham. RS
rang, viéc tim ra cc ngil coc co ning suat cao hodc cac protein cé gia tri
sinh hoc cao la nhig bién phap mang lai nhing dong gop c6 tinh chat
quyét dinh trong viéc giai quyét van dé thuc pham cua nhan loai. O day,
san xuat protein nho vi sinh vat trén quy mé cong nghiép chac chin s& giir
mot vai tro quan trong.

O cac nude co mirc sdng cao, cac thirc an hdn hop danh cho dong
vat doi hoi phai chta cic ngudn protein c6 chat luong cao dé san xuit ra
tring, thit du tiéu chuan. Cac thirc an nay phai thoa méan hoan toan cac nhu
cau dinh dudng cia dong vat thuong chira 10 - 30% protein tinh theo
trong luong. Trude day nguoi ta thuong dung bot cac loai hat chira dau
nhu ddu twong hay bt ca dé dap ung cac nhu cau nay. Y dinh dung SCP
dé thay thé cac loai bt ndi trén s& giai quyét dugc hai van dé:

- Tang ngudn dau tuong, ca (va ca ngil cdc) cho dinh dudng ngudi.

- Cac nudc chau Au, Nga, Nhat va mot ) vung khac von khong
trong duoc dau tuwong do vay san xuat dugc SCP s€ lam cho chan nuéi &
d6 khong phu thude vao viéc nhap khau protein.

So v6i san xuat cac nguon protein truyén thong, san xuat SCP co
nhiing vu the sau:
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- Toc d6 san xuat cao.

Ham lugng protein cao (30 - 80% tinh theo trong lugng kho).

C6 thé dung cac ngudn C khac nhau (mét s6 c6 thé 1a cac chat

thai).

Chung san xuat c6 nang suat cao va thanh phan tot, dé kiém, dé
chon.

Dién tich san xuat khéng 16n, cho san luong cao (trir tao).

Khong phu thude vao mua vy, khi hau.
2. Céc bude chinh ciia mét quda trinh san xudat SCP

- Chuén bi ngudn C, thuong 14 phai qua xir 1y vat 1y va hoa hoc céac
nguyén li€u tho.

- Chuén bi méi trudng thich hop chira ngudn C, N, P va cic chét
dinh dudng khéc.

- Ngin ngira sy nhiém tap moi truong hodc thiét bi san xuat.

- Céy vi sinh vat mong mudn.

- Téach sinh khéi té bao vi sinh vat khoi méi trudng da tiéu ding.
- Hau xir 1y sinh khéi tinh khiét hoic khong.

Trong d6, truée hét can luu y nhitng van d& sau:

* Tuyén chon vi sinh vat: mgt vi sinh vat st dung cho muc dich san
xuit SCP lam thire an protein cho ngudi hoac dong vat cn c¢6 mot sb dic
diém co ban nhu khong gay bénh cho dong vat, thuc vat va nguoi, co gia
tri dinh dudng cao duogc chép nhan nhu 1a mot loai thuc phém hodc thirc
an gia stc, khong chtra chat doc, gia thanh san xuat thap.

* Nudi cay: du la sy 1én men dieén ra dudi dieu kién vo trung hoac
diéu kién sach déu can phai co6 cac bién phap dé tranh nhiém tap nhu:

- Pun néng hoic loc cac thanh phan méi trudng va khir trung thiét bi
1én men.

- Khéc voi tdo, cac qua trinh san xuat SCP khéac déu can thong khi
manh.

- Nhiét tao ra duogc loai bo nho hé théng lam lanh.
* Thu hoi sinh kh6i
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- N4m men va vi khuan thuong duoc thu hoi bang li tim, cac vi sinh
vat dang s¢i c6 thé thu hoi bang li tam vat (loc vat).

- Phai loai b6t cang nhiéu nude trude khi 1am kho dé tranh ton kém
trr & nhitng noi c6 thé phoi nang va sir dung lao dong gié ré, tuy nhién san
pham s€ c6 chat luong thap hon.

- Tuy thudc vao loai co chit va loai san phém, sinh khéi can duge
hau xir Iy dé loai cac thanh phan co chét hay thuong gip hon 13 1am giam
ham luong cac chat khong mong mudn (vi du nucleic acid) hodc tham chi
dé tach riéng phan protein. Mot nhuoc diém 16n cua SCP 1a thuong chira
ham lugng nucleic acid cao. Néu cac loai SCP nay dugc st dung cho
ngudi thi s& 12 mot vin dé vi con ngudi thiéu uricase xtc tac cho su 6xy
hoa acid uric thanh allantoin. Khi 3n nhiéu cac din xut cta purine s& lam
tang ham luogng acid uric trong mau. Acid nay sé& két tia tao thanh tinh thé
trong cac khép va dong gop vao viée gdy soi dudng niéu dao. Pa cd nhiéu
phuong phap dé ra nham lam giam ham luong acid uric trong SCP nhu
thuy phan bang kiém, chiét bang hod chat, diéu khién vé sinh truéng va
sinh 1y té bao, hoat hoa RNA-ase (bang xtr Iy nhiét ngin). Nhung thudng
thi cac phuong phap ay s& dan dén giam gia tri sinh hoc ctia protein don
bao.

- P& phong dé khong loai ra méi trudng ngoai lugng 16n vi sinh vat
ké ca dang chét lan dang song. Khi dich thai c6 ham luong BOD cao thi
can phai xtr 1y d€ trdnh 6 nhiem moi truong. Sau khi xur Iy, moéi trudng cod
thé duogc tai st dung nham dong thoi hai muc dich 1a gidm lugng nudc
mdi can thiet va giam gid thanh san pham.

3. Uu nhuge diém cia cac vi sinh vat dung cho SCP
3.1. Str dung tdo

Pé san xuat SCP thuong ding ba chi tao 1a Chlorella, Spirulina va
Scenedesmus. Ching c6 thé c6 phuong thirc sinh dudng 14 quang hop, hoa
tong hop hodc 1a di dudng. Phuong thirc hay st dung nhat 14 quang hop.
Trong trudng hop ndy nhan t§ gidi han s& 1a anh sang vi vay kinh té nhat
1a dung cac hd hd dudi anh sang mit troi. Tuy nhién, khi tién hanh nuéi
tao & cac hé théng co qui mé 16n thi kho c6 thé giir duoc cac diéu kién vo
tring voi gia thanh thap va trong nhimg trudng hop ndy nguy co nhiém
tap 1a nghiém trong.

3.2. St dung vi khuan

Vi khuan c6 thé dugc dung dé san xuat protein don bao, nhung can



95

lvu ¥ dén nhig wu diém va nhuogc diém cua ching:
- Tbc @6 sinh truong nhanh.
- Str dung duoc nhiéu loai co chat.

- pH can duy tri & 5 -7 néu khong s& c6 nguy co nhiém céc vi khuan
gay bénh.

- Thu hdi bang li tam kho khan,

- Ham luong protein thd co thé rat cao (80%) nhung ham luong cua
cac nucleic acid dac bi¢t [a RNA ciling cao (20%) va can phai duoc loai
bo.

- Thanh ’phé‘ln amino acid can d6i nhung ham luong cac amino acid
chtta S hoi thap.

- Khi dung céc vi khudn Gram am dé san xuat SCP can luu y t&i kha
nang doc to cuia chung.

3.3. Str dung ndm men

San xuit ndm men & qui mo cong nghiép di duogc phat trién tir hon
mot thé ky nay ddc biét 1a viéc st dung céc loai cua chi Saccharomyces,
Torulopsis, Candida. Thuong thi tdc do sinh truong ndm men 13 twong ddi
cao tuy nhién khong bang cac ching vi khudn sinh truéng nhanh nhat.
Ham luong protein ctia nAm men chiém khoang 55 - 60%, tuy nhién ham
luong nucleic acid c6 the 1én t61 15%, vi vay tién hanh cac bién phap lam
giam nucleic acid 1a can thiét. Thanh phan amino acid cia ndm men can
d6i nhung so v6i vi khudn thi ham lugng cac amino acid chtra luu huynh
thap hon, dé st dung can bd sung thém methionin. Trong ndm men giau
cac vitamin nhom B.

3.4. Str dung nam soi

N6i chung toc do sinh truong cua nam soi thuong thap hon vi khuén
va nam men nhung gan dy di co thé phan lap dugc cic chung cé tée do
gan voi nam men. Gidi han pH thich hop cho sinh truong kha rong (3 - 8),
tuy nhién trong san xuat can giit pH < 5 dé tranh nhiém vi khuan Viéc
nhiém nam men rat hay xay ra trir khi méi trudong duoc khir trung t6t. Khi
nudi cay chim, ndm soi thudng tao thanh cac dam soi nAm, diéu nay co uu
diém 1a viéc thu hoach dugc dé dang, song lai c6 nhugc diém 13 han ché
su phan bd dong déu cua khong khi trong toan bo hé soi. Ham luong
protein thé cua nam sgi nam trong khoang 50 - 55%, song khi sinh trudng
nhanh, ham luong nucleic acid s& cao (RNA t&i 15%). Thanh phan amino
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acid ctia nam sgi can doi, tuy nhién cac amino acid chua S cling c6 mat &
nong do thap. Nhiéu loai nam soi c6 thé sinh doc to6 nam.

3.5. San xuat nam an

Cac phe phu pham noéng, 14m nghiép nhu rom ra, ba mia, 15i ngd,
mun cua, triu... van chua duoc st dung triét dé. Bang cac bién phap xr li
thich hop chung c6 thé dugc chuyén thanh co chit dé nudi ndm an. Qua
thé nidm dugc dung lam thuc phém, ba thuc vat 0 hoai sau khi tréng nam
duoc dung lam phan hiru co, cac co chit d3 c6 nAm moc cd gia tri nhu mdt
loai thirc n nang cap cho dong vat.

Viéc chuyén hoa ba thai hitu co nho nam an c6 nhiéu uvu diém:

- Chét thai duoc loai bd mot cach co 1gi va duoc hoa nhap tro lai vao
h¢ sinh thai nho cac qua trinh chuyén hoa ty nhién.

- Chat thai ran va 1ong déu c6 thé tham gia truc tiép vao su chudn bi
co chét.

- Lignin khong tiéu hod dugc va cac thanh phan cua thanh té bao da
bi lignin hoa cao nhu cellulose va hemicellulose déu c6 thé dugc huy dong
va dugc khoang hoa hoan toan.

- Céc ngudn carbon thong thudng hau nhu khéng duge st dung sé
dugc chuyén hoa thanh sinh khoi giau protein.

- Viéc thu hoach thit qua thé tir bé miat co chit 1a cach t6t nhat dé
tach sinh khoi vi sinh vat thuan khiét khoi co chat cua chung bang tay
hodc bang may.

- Nam an la mot loai sinh khoi vi sinh vat da dugc xéac dinh k¥ cang
va dugc nguoi tieu dung chap nhén rong rai.

pé tréng nam, chi c6 cdc ndm dam hoai sinh 1a thich hop vé mat
sinh théi hoc. Trong tu nhién, chung gilr vai trd quan trong trong su phan
giai cellulo-lignin. M6t s6 ndm c6 vi ngon thich hop véi viéc dung lam
thyc pham. Nam an duoc trong khip thé gisi dudi véi cac didu kién khi
hau khac nhau va co thé st dung cac chat thai nong nghiép va lam nghiép
1a nhitng co chat thich hop c6 thé nhan dwoc véi nhitng sé lugng 16n.



Mot sO loai Nam an va Nam dugc liéu co thé trong ¢ Viét Nam

Hinh 5.3: NAm rom (Volvariella volvacea)
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Hinh 5.5: Linh chi ( Ganoderma lucidum)

Cau héi on tap chuong 5
1. Tiéu chuan cta chung vi sinh vat cho san xuét sinh khoi ?
2. Yéu cau vé gidng va ki thuat san xuat men banh mi ?
3. Y nghia va cac budc chinh ciia san xuat SCP ?

4. Céc uu va nhugc diém cua vi sinh vat st dung cho san xuat SCP ?
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Chuong 6
Cac san pham lén men

I. Lén men ethanol
1. Lén men ethanol nho nam men
1.1. Co sé hoa sinh:

Lén men rugu 13 qua trinh phan giai yém khi duong duéi tac dung
cua enzyme vi sinh vat dac hi¢u.

Trong su 1én men ruogu, dau tién pyruvic acid dugc tao thanh qua so

d6 Embden-Mayerhoff-Parnas, bi decarboxyl ho4 tao thanh acetaldehyt va
CO; nho xuc tac cua pyruvat decarboxylase.

CH; - C - COOH » CH;CHO + CO, (1)
Il Pyruvat decarboxylase

O

Pyruvic acid

Sau do, acetaldehyt bi khir thanh rugu etylic dudi tdc dung xuc tac
cua ancoldehydrogenase cia nam men:

CH3-CHO+NADH" + H' —CH;CH,OH + NAD (2)
alcoldehydrogena

O day NADH, tao thanh trong phan tmg oxy hoa glyceraldehyd 3 P cua
qua trinh duong phan dong vai tro chat cho hydro, con acetaldehyd la chat nhan.

Tuy diéu kién cia moi truong, su 1én men rugu co thé tién hanh theo cac
kiéu sau:

1.1.1. Sy 1én men rugu trong diéu kién binh thuong:

Xay ra khi pH = 4-5, va 6 thé chia 1am hai thoi ky:

a. Thoi ky cam wng: Trong thoi ky nay, lugng acetaldehyd tao thanh
theo phan tng (1) con it, khi d6 hydro 3 P tao thanh duoc chuyén tir
NADHj; to1 aetaldehyd glyccerin 3 P. Chat nay bi khir goc P nho enzyme
phosphatase tao thanh glycerin: ADH,

CH,0 (P)NAD CH,0 CH,0H

Ce¢H120¢ — éHOH : &HOH T’ éHOH

¢Ho tmon  (P) dumon

Glyceraldehyd 3 P Glycerin3 P Glycerin
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Vay, glycerin 1a san pham phu ctia qua trinh 1én men rugu trong méi
truong acid.

b. Thoi ky tinh:

Khi lugng acetaldehyd dé dat t61 murc nao do thi chit nay tiép nhan
hydro ttr NADH; dé chuyén ruou thanh etylic theo phan tng (2):

C¢H;,0¢ ——» CH;CHO + NADH, ——» CH;CH,OH + NAD"

Phuong trinh tong quét ciia sy 1én men ruou binh thudng nhu sau:
Ce¢H 206 + 2H3PO4+2ADP = 2CH3CH,0OH + 2CO, + 2ATP + 2H,0
1.1.2. Lén men rugu va sy tao thanh glycerin
Bé‘ tang cuong su tao thanh glycerin (dé san xuét glycerin hodc tao
vi cho d6 uong co6 rugu), nguoi ta dua ra hai dang lén men khac voi lén
men ruou ¢ dang trén:
a. Su lén men ruou trong moi truong co bisulfit:

Nguyén tic cia phuong phap nay la chuyen acetaldehyd thanh
acetaldehyd hydrosulfonad kho tan bang cach bo sung NaHSO; vao moi
truong. Khi do, NADH, cho dihydroxyaceton phosphat tao thanh glycerin
3 P, chit nay bi khir phosphat dé tao thanh glycerin dudi tac dung cta
enzyme phosphatase: SO:Na

CH; - éH - OH
acetaldehyd hydrosulfonad

CH;CHO + NaHSO4

v

CH,O P NAlﬁ/NAD CH,OP (szOH
=0 > lHoH <" con
Ei,0H CH,0H P HoH
dihydroxyaceton phosphat ~ glycerin 3 P glycerin

b. Su lén men rweou trong méi triwong kiém:

Trong quéa trinh 1én men kiéu nay, acetaldehyd dugc loai bo nho
phan Ung hoa hai thanh ethanol va acid acetic trong diéu kién mdi truong
kiém:

2CH, -CH=0 + H,O > CH;CH,0OH + CH;COOH
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Khi d6 NADH, chuyén hydro cho dihydroxyaceton phosphat tao
thanh glycerin 3 P, chat nay bi khu phosphat dé tao thanh glycerin nho
enzyme phosphatase:

CH,O P NA@/NAD CH,OP CH,OH
=0 > non ~— duon
CH,0H &H,0H P mon
dihydroxyaceton phosphat glycerin 3 P glycerin

1.1.3. Su trc ché 1én men rugu khi c6 mit oxXy

Sy 1én men x4y ra manh mé trong diéu kién yém khi. Khi c6 oxy,
qua trinh 1én men bi ¢ ché va chuyén sang co ché ho hip. Su wc ché 1én
men khi c6 mat oxy goi 1a hi€u ting Pasteur. Trong qué trinh nay, ATP
dugc tong hop manh mé nho phosphoril hod oxy hoa lién hop véi qua
trinh van chuyén proton va electron qua diy ho hap téi oxy. Két qua 1a
trang thai tich luy ning luong cua té bao ting 1én, vi sinh vat chi cin mot
luong glucose khong nhiéu ciing du duy tri sy séng va phat trién coa
chung.

Hiéu tng Pasteur 13 mot co ché diéu hoa quan trong ddi véi qua
trinh 1én men. Trong thuc té khi san xuat sinh khdi thi ngudi ta cho ndm
men phat trién trong diéu kién thoang khi, con khi can thuc day sy 1én men
thi can gitr moi trudng trong diéu kién yém khi.

1.1.4. Sy tao thanh dau khét (dau fusel)

Dau khét 13 san pham phu cta qua trinh 1én men. Thanh phan chu
yéu 1a cac ruou cao nhu rwou propylic, amylic, isoamylic, butylic,
isobutylic, tyrosol...Chiing 14 nhiing cdu tir tao nén mui thom dic trung
cho cac san phiam 1én men. Ngoai ruou cao, cac san pham khac cia qua
trinh nhu acid amin, acid béo...1a chat dinh dudng va nguyén liéu cho cac
qua trinh tong hop cua té bao vi sinh vat.

Sy tao thanh rugu bac cao trong qua trinh 1én men 1a két qua cta
mot day phan tng hoa sinh hét strc phire tap. Co ché tao thanh rugu bac
cao cho dén nay da c6 rat nhidu nha nghién clru quan tdm nhung chua giai
quyét hoan toan thoa dang. Chung quy lai vé cac 1y thuyét giai thich vé co
ché tao thanh ruou béc cao theo hai duong hudng:

- Do phén tng chuyén amin, chuyén carboxyl giira cac acid amin
clia moi trudng va cua té bao voi acid pyruvic duge sinh ra khi 1én men
ruou:
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- Do su trao ddi chat binh thuong cta vi sinh vat bi thay ddi khi moi
truong thay ddi (thtra acid amin), két qua dan t6i su tich tu mot sd chat
trao d6i trong d6 c6 cac ruou bac cao. Vi du: khi dua vao moi truong
alanin, acid aminobutyric, glycin, valin, leucin, isoleucin...thi s& tong hop
cac rugu cao tuong ung.

1.2. San xudt bia

Bia 1 loai do uéng c6 do ruou nhe va co tinh giai khat cao. Thanh
phﬁn cua bia gém c6: 80-90% nude, 1.5-7% con, 3-10% chit hoa tan, 0.3-
0.4% CO,. Chat hoa tan chi yéu la hydratcarbon (dextrin, maltose,
glucose va mot it pentose), cic protein va san pham thuy phan cua no
(albumose, pepton, cac acid amin), céc chat khoang (mudi kali, natri,
phospho, nhom, canxi, mangan...), mot s6 acid hitu co, cac vitamin (By,
B», Bs, Bg, PP, biotin) va cac chét déng, chit thom ctia hoa houblon.

1/ So d6 cong nghé sin xuit bia:
Quy trinh céng nghé san xuét bia hién nay duoc 4p dung trong nudc
cling nhu trén thé gidi déu theo so do 6.1.
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Nghién

Nuoe P—»
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Nguyén li¢u thay thé (gao)

v

Nghién

Néu nguyén /

liu

v

Loc dich

Hoa houblon
(cao hoa)

v

Houblon hoa

v

Loc dich houblon hoa

v

Nam

A\ 4

Nudi cay

!

Lén men

y

Tang trir

v

Loc dich 1én men

v

Chiét chai

'

Thanh trung

v

Dan nhan

v

Thanh pham

Nhéan gidong san xuat

Hinh 6.1: So' d6 cong nghé san xuit bia
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* Malt dai mach:

Malt dai mach 1a hat théc dai mach dugc nay mam trong nhirng diéu
kién nhan tao vé nhié¢t d§ va do am theo so d6 cong ngh¢ trén hinh 6.2:

Hat dai mach

v

Xur Iy (Lam sach, rira va khtr trung)

'

Ngéam

.

Uom mam

v

Say malt

,

Tach mam va ré

'

Bao quan

Hinh 6.2: So dd san xuAt malt dai mach

* Hoa houblon 13 nguyén liéu khong thé thiéu duoc trong san xudt
bia. Mui thom c¢6 dugc ctia bia mdt phan 1a do tinh diu cé trong hoa
houblon.. Céac chit ding co trong hoa houblon truyén cho bia vi ding dé
chiu, dong thoi pectin trong houblon cé vai trd giit bot, ting do bén sinh
hoc cho bia va tc ché su phat trién cta vi khuén.

* Nude 1a mot nguyén liéu quan trong trong cong nghiép san xuét
bia. Trong nha may bia, nuéc duoc ding véi nhidu muc dich khac nhau tir
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giai doan xu ly nguyén li¢u cho dén cac giai doan thanh pham. Chinh vi
vay, nudc niu bia khong chi doi hoi day du cac tiéu chuan cia nude uong
ma con phai co yéu nhimg yéu cau riéng dap tng voi cong nghé san xuat
bia vé dg ctiing, pH va ham luong cac ion kim loai.

b. Ng(tién malt: Nghién malt voi myc dich pha v& cau trac cua té
bao, tao diéu kién thuén loi thuc day qua trinh sinh hoa xay ra trong
nguyén liéu khi nau nham thu dugc dich duong co nong do cac chit cao
nhat tir nguyén liéu ban dau.Yéu cau khi nghién malt la gitr vo malt cang
nguyén cang t6t va can c6 mot ty 18 thich hop giita tim tho, tim min va
bot, ty 1€ nay phu thudc vao thiét bi loc dich duong hoa.

¢. Ndu nguyén liéu (Puong hoa nguyén liéu):

Muc dich cua qua trinh nau bia 1a chuyén cac chit cia malt va
nguyén li¢u thay thé tir trang thai khong hoa tan sang trang thai hoa tan
nho tac dong cuia hé enzyme thuy phan.

Pé tang hiéu suit niu nguoi ta da ap dung nhiéu phuong phap
duong hoa khac nhau. Tuy nhién, tat ca cac phuong phap d6 déu theo mot
nguyén tic chung vé diéu khién nhiét do thich hop cho cic enzyme thuy
phan, chd yéu 1a h¢ amylase va protease, hoat dong. a-amylase hoat dong
thich hop trong khoang 70-75°C, B-amylase: 63-65°C, protease: 50-60°C.

d. Dun séi dich dwong vdi hoa houblon (qué trinh houblon hoa):

Muc dich ctia qué trinh houblon hod 14 dé 6n dinh thanh phan dich
duong, truyén cho bia mui va vi cua hoa houblon, 1a keo tu cac protein, vo
hoat enzyme va thanh trung dich duong.

Trong qua trinh nay phai dam bao khong dé nhiét d cua dich
duong ha xudng dudi 70°C dé tranh oxy khong khi tiép xuc véi dich
dudng xay ra cac phan tng oxy hod lam giam chat lugng cuia bia.

Hoa houblon ding dé niu bia c6 thé dung loai hoa nguyén, hoa ¢ép
hodc cao hoa va phai cho hoa chia lam nhiéu dgt nham tang mui thom cho
bia.Lugng hga su dung dé nau bia phu thudc vao dang va loai bia, vao
luong acid dang c6 trong hoa ma dao dong 1-4g/1 bia.

e. Lén men bia:

Trong qua trinh Ién men bia, mot luong Ion co chat, chu yéu la
duong va dextrin bac thap bi nam men hap thy dé tao thanh ruou etylic,
khi carbonic va cac san pham phu.

* Cdc yéu té anh hwéng dén qud trinh lén men:

Qua trinh 1én men chiu anh huong cua rat nhjéu yéu tb nhu: chét
lugng cia nam men, lugng nam men gieo cay ban dau, nong do chat hoa
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tan cua dich duong houblon hod, nhiét d§ cua dich 1én men, ap suit bé
mat, ham lugng oxy, cudong d6 khuay ddo dich 1én men va nong do céac san
pham Ién men.

- Chit luvong ndm men:

Trong san xuét bia thudng dung cic ndi men chim thudc glong
Saccharomyces carlbergensis c6 khi ciing dung loai men ndi thudc gidng
Saccharomyces cerevisiae. Men chim thuong 1én men & nhiét d6 6-10°C,
con men ndi & 14-25°C.

Khi chon men bia can dua vao cac chi tiéu nhu: Toc d6 va muic do
lén men; Ham luong san pham bac hai tao thanh; Toc d§ va kha nang két
lang; Mirc d¢ thoai hoa; Kha nang chong chiu dicu ki¢n ngoai canh;

Mot s chung ndm men phi hop ¢ chit lwong tt c6 thé tai st dung
den doi thu bay, thi tam.

- Luong nidm men gieo cdy ban dau lién quan mat thiét &én qua trinh
1én men. Noi chung, lugng nam men gieo cay ban dau qua it thi thoi gian
1én men kéo dai. Mat do nam men gieo cdy ban dau 16n thi chat luong bia
dugc néng cao do luong cac san pham béc hai giam. Tuy nhién, mét dg t01
da cua luzorng ndm men gieo cdy ban dau néu vuot qua ngudng 70. 10° té
bao/cm’ thi hiéu qua mang lai khong 13 nét.

- Néng dd chét hoa tan cua dich duong houblon hoa 11-12% lam
cho qua trinh 1én men t6t hon so véi cac loai dich dudng c6 nong do cao
hon hoic thap hon.

- Nhiét do cua dich 1én men va mdi truong xung quanh c6 anh
huong kha manh dén tién qua trinh 1én men. Néu nhiét d6 cao thi thoi gian
1én men nhanh, mat d6 t6i da dat dwge cao hon so v6i nhiét do thép, lén
men triét dé hon; tuy nhién céc san phém bac hai (dac biét 1a diacetyl) tao
ra nhiéu hon, luong té bao chét nhiéu hon va téc do suy thodi nhanh hon
nén chat luong bia giam.

- Ap suét bé mat cua dich 1én men xac dinh mac dd bdo hoa CO,, 1a
hop chit gay trc ché qua trinh 1én men, anh huong dén luong sinh khdi tao
thanh, trang thai sinh Iy cau nAm men, vi vy né6 anh huong truc tiép dén
qué trinh 1én men. Trong thyc té san xuat, nguoi ta thuong khéng ché dé
ap suit khong tang qua 1 kg/cm®.

- Luong oxy trong dich 1én men rat can thiét cho qua trinh phat trlen
sinh khéi ¢ giai doan dau cla qua trinh 1én men ddng thoi ciing 13 yéu t6
tac dong manh dén tc do suy thoai ctua nidm men. Chinh vi vay, lugng
oxy hoa tan trong dich dudng houblon hoa chi nén khéng ché ¢ nong do
6,7-7Tmg/l.
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- Cudng d khudy dao dich 1én men 1a mot trong nhimg yéu td thuc
day qua trinh 1én men; tuy nhién né lam cho bia chira qua nhiéu san pham
bac hai vi vay can phai chon mdt phuong an va ché do khuay dich 1én men
thich hop. Hién nay, trén cac thung 1én men ngudi ta trang bi nhiéu 4o
lanh ¢6 thé c6 nhiét d6 khac nhau va su ddi luu cta dich 1én men thuc hién
duogc nho vao sy chénh I¢ch nhiét d¢ gitra cac vung.

- Nong d6 cac san pham 1én men:

San pham chinh cia qua trinh 1én men 14 rugu etylic va khi carbonic.
Khi nhimg hop chit nay tich tu dén mot ndng do nhit dinh trong dich 1én
men thi cic hoat dong séng cia nAm men bi e ché. Néu ndng d6 con 1én
dén 12% thi qu4 trinh 1én men bi dinh chi hoan toan.

* Nuéi cdy nhan giéng men bia:

N4Am men bia tur ong glong gbc (moi truong thach nghiéng) trude khi
dua vao san xuat duge nhan giéng theo the tich ting dan nham lam cho
chung gbc quen dan véi méi truong san xuit. Trude hét, gibng gbc trong
ong nghiém dugc chuyen vao cac binh 300ml dich nuéc malt, gitr & 18-
25°C. Sau d6 cy chuyén tiép qua cac binh 3-5 11t co 2-3 lit dich duong
malt c6 hoa houblon va nuédi nhan gidng & 18-25°C. Tiép d6 nudi giéng o
cac thung 200-400 lit ¢6 100-200 lit mo6i truong & 12°C. Ty 1e t1ep giong
12 10%. Pén khi gibéng sinh truéng manh & cac thung nay sé& tiép gidng vao
cac thung 1én men.

* Swr dung lai ndm men sau khi lén men chinh:

Can men sau khi Ién men chinh chia lam ba 16p: Lép dudi cung la
16p té bao gia c6 nang lyc 1én men yéu, 16p giita 1a nhimg té bao tré hon
c6 kha nang 1én men manh va 16p trén cung la nhiing té bao c6 kich thudc
nho kha niang két lang kém cung v6i nhiing Van can protein va houblon. Vi
vay truoc khi tai sir dung ndm men san xudt can phai qua xir Iy dé thu 16p
giita dwa vao san xuat.

* Lén men:

Lén men bia dugc thyc hién theo hai giai doan: giai doan 1én men
chinh va giai doan 1én men phu - tang trit. Hién nay, c6 hai phuong phap
1én men duoc sir dung phd bién & cac nha may 1a 1én theo phuong phap
¢6 dién va 1én men theo phwong phap hién dai.

Déi vé6i 1én men theo phuong phap cd dién qua trinh 1én men chinh
va qua trinh 1én men phy-tang trir 1a hai giai doan tach biét nhau, dién ra
trong hai loai thiét bi khac nhau, sip xép ¢ cac mit bang khac nhau va
duogc goi la cong ngh¢ 1én men hai pha.Theo phuong phap nay, qué trinh
1én men chinh dugc tién hanh trong cac thung lén men kin hodc ho ¢ nhi¢t
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d6 8°C hodc 16n hon, thoi glan kéo dai 6-10 ngay O giai doan nay, nam
men 1én men manh, dich sui bot nhiéu. Cu01 giai doan nay, su lén men
giam xudng, phan 16n nim men ling xubng day thung. Ta c6 duoc san
pham bia non bao gdm ruou etylic, CO,, cic san phim phu va con mot it
duong (khoang 1.5-2.5%). Bia non tiép tuc duoc bom vio céc thing 1én
men phu va tang trir. Nhiét d6 1én men phuy gitr ¢ 1 -4°C. Giai doan nay,
ndm men 1én men phan duong con lai dé bd sung CO; cho bia, ddng thoi
hoan thién chat luong ctia bia do qua trinh ling cdn ndm men ciing nhu
cac két tia méi tao thanh lam cho bia trong hon déng thoi xay ra phan tng
oxy hoa khtr gitra cac chét ¢ trong bia lam ting ham lugng este, rugu bac
cao va giam ham luong diacetyl. Sy tu phan ciia ndm men sinh ra peptit,
acid amin, vitamin trong giai doan nay ciing gop phan ting chat luong ctia
bia.

San xuét bia theo cong nghé cb dién c6 vu diém 13 san pham co6 chét
lugng cao, nhung nhugc diém 16n nhat cta no la chu ky 1én men qua dai.
San xuét bia theo cong nghé hién dai ¢ thé rat ngan 50-70% chu ky 1én
men ma chit luong cia bia co thé tiém can dugc v6i phuwong phap cd dién.
O cong nghé 1én men hién dai, hai giai doan lén men chinh va 1én men phu
duoc thyc hién trong cung mot thiét bi nén con goi 1a 1én men mdt pha.
Thiét bj 1én men theo cong nghé nay 1a tank than try-day cén co kich
thudc 16n. Thé tich cua chung dao dong tu 100-1500m>; duoc ché tao
bang thép khong gi véi goc con & day 1a 70°. Trén than thiét bi duogc trang
bi 3-5 4o lanh c6 chat lam lanh véi nhiét d6 -6°C, thuong chét lam lanh 1a
glycol. Cac 40 lanh nay vira c6 tic dung diéu hoa nhiét do trong qua trinh
1én men ddng thoi con o tac dung gitp cho dich 1én men trong thiét bi dbi
luu do chénh I¢ch nhiét 3o ¢ cac vung khac nhau dugc tao ra khi thay ddi
nhiét d0 cua cac ao lanh.

f. Hodn thién sin pham:

Bia thanh pham thu dugc sau qua trinh 1én men trong cic tank 1én
men duoc loc, chiét chai, thanh trung, dan nhan dé hoan thién san phém.

Loc bia thuong dugc thuc hién trén cac thiét bi loc khung ban cé
diatomit 1a chét tro loc.

Qué trinh chiét chai thuong dugc thyc hién qua hé théng may chiét
trong d6 thuc hi¢én nhiéu giai doan nhu hut chan khong, thdi CO,, can
bang ap suat, chiét bia, phun nudc nong dé dudi O, con lai va dong nip.

Bia chai tir may chiét ra dugc thanh tring trén hé théng tunen c6 voi
phun nudc ¢ phia trén theo cac khoang nhiét do tang dan sau d6 giam dan
nham han ché sy phat trién cta vi khuan trong qua trinh bao quan bia.
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1.3. San xudt rieou vang

Ruou vang 1a mot loai do uéng ¢ ¢on thu duge nho qua trinh 1én
men dich qua khong qua chung cét. Trong rugu vang chira day du cac chit
dinh dudng c6 sin tir qua va mot luong con vira phai ciing cac chat thom,
acid hitu co, chat khoang va vitamin... Trudc ddy, ruou vang thuong duoc
ché bién tur qua nho, vi vay, rugu vang con duogc goi la ruou nho. Hién
nay, trén thé gidi c6 téi hang tram loai rugu vang khéc nhau, mdi loai
duoc dic trung boi mot phuong thic san xuét riéng tuy vao dic diém caa
ruou va tinh chit cua cong nghé.

Quy trinh ché bién ruwou vang theo so dd chung trén hinh 6.3:

Nguyén li¢u qua

Ep lay nuéc Nghién Udp duong

A 4

Chuan bj dich 1én men

A 4

Lén men chinh

A 4

Lén men phu

A 4

Lang trong va tang trit

Hinh 6.3: So d0 cong nghé sin xuit rwou vang
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Qua hai vé dugc rira sach ép ldy nudc hoic nghién nho rdi cho vao
thing dé chuan bi dich 1én men. Ciing c6 trudng hop ngudi ta khong ép
hodc nghién ma cho qua vao ngam véi dudng theo ty 1¢ khdi lugng 1:1 dé
trich ly thanh dang xiro va bao quan dé 1én men dan sau nay.

Chuién bi dich lén men: cac loai qua thuong c6 do acid cao va do
duong thap so voi nude nho. Trude khi cho 1én men can diéu chinh pH vé
khoang 3.2 - 3.8 va bd sung thém duong. Trudng hop la dich xiro (dich
qua ngdm duong) thi pha gip 2 hodc 3 1an dé dich 1én men c6 khoang 16-
18% dudng.. C6 thé trong qua trinh 1én men con bd sung thém duong.

Lén men: Truong hop 1én men ty nhién, nguoi ta dé cho khdi dich
qua ty 1én men voi cac noi nidm men co san trong vo qua tlr ngoai dong
rudng mang vé hodc bo sung cac dich dang 1én men & cac mé trudc.

Trong 1én men cong nghiép, trudc khi cy chuyén ndm men vao dich
dé 1én men, nguoi ta tién hanh nhdn gidng cdc ching thudn khiét trong
phong thi nghiém va nhén gidng trung gian trong phan xudng.

N&m men sau khi nhan gidng duoc cay vao dich 1én men véi ty 16 6
-10% thé tich dé thuc hién /én men chinh. Nhiét @6 1én men vao khoang
22-28°C (tuy thudc vao loai rugu vang), thoi gian 1én men dai hay ngin
phu thudc vao nhiét do lén men va thuong kéo dai 7-20 ngay. dich Ién
men chinh dat dugc 8-10% con.

Len men phu & 15 - 18°C trong 15-20 ngay. Sau khi 1én men phu, d6
cdn 14° thi phai thém cdn cho téi nong d6 nay hodc cao hon rdi chuyén
sang tang trit & nhiét do thap hon 10°C. Tang trir it nhat 10 ngay, sau do
tach cin va co6 thé hoan thanh san pham hoic tang trit tiép tuc.

Trong thuc té c6 hai cach ché bién ruou vang phd bién nhét 13 cach
ché bién ruou vang tring va cach ché bién ruou vang do.

Ruwou vang dé c6 duoc khi thyc hién 1én men nudc qua nho 1an voi
xéac. Trong vo qua co chira nhiéu chit mau, tanin, chit thom. Nhiing chat
nay phéan huy trong qua trinh 1én men lam tang luong chat hoa tan va tao
huong thom, mau sac dep cho rugu. Lén men ca xac qua thuong tién hanh
& nhiét 4o cao hon nham trich ly triét dé cac chit mau, chat thom va tanin.
Khi két thiic 1én men can tach xac qua ra khoi ruou. Trong san xuat 10m,
truée hét ngudi ta cho rwou chay qua mot tim ludi dé giit xac qua lai.
Ruou thu dugc lic ndy co chat luong cao nhat goi 1a ruou vang giot, vang
chay. Khi rugu ngimg chay, xac qua trén lu6i duge ép trén may ¢p dé thu
ruou vang ép. Ruou vang ép chiém ty 18 khoang 15% tong s ruou ché
dugc va co thé dem tron vai rugu vang chay. Rugu vang d6 c6 ham lugng
tanin nhiéu hon ruou vang tring nén co vi chat. Do d0, sau khi 1én men
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ruou can tién hanh 1én men malolactic nhdm chuyén hoa acid malic thanh
acid lactic tao cho ruou c6 vi chua dju can ddi véi vi chat cta tanin. C6 thé
st dung wvi khuan lactic hodc mét lugng nho pAm men
Schizosaccharomyces dé c6 kha ning 1én men malolactic triét dé.

Ruwou vang tring duoc 1én men tir qua d duoc tich bi nén khong
c6 mau. Huong vi clia ruou vang trang ch yéu do nudc qua. Ruou vang
tréng thuong dugc 1én men & nhiét o thép hon rugu vang do (khoang 15 -
20°C) dé gitt hwong vi cho rugu. Thoi gian 1én men 6-7 ngdy hodc 1au hon
tuy theo nhiét d6 va yéu ciu cong nghé. Két thuc qua trinh 1én men khi
nhan thiy ruou khong con sti bot 1én nira, cin va xac men ling xudng day
thung. Khi do tién hanh gan can, ruou tré dugc chuyén sang thung moi,
tiép tuc lang trong rdi dua di tang tri.

1.4. San xudt ruou manh va con

Quy trinh san xuat ruou etylic bang phuong phap 1én men vi sinh vat

theo so d6 hinh 6.4:

Nguyén li€u tinh bot Nguyén liéu
ri duong

\ 4

Nau nguyén

Xu ly
nguyén liéu

Ché pham ¥
amylase [T »| Duong hoa nguyén liéu

l

Lén men |< Nam men

l

Chung cat va tinh ché

Con

Hinh 6.4: So' d6 cong nghé san xuit rwou etylic
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Ruou etylic (con) dugc con ngudi xem 1a san pham thuc pham
nhung ciing lai 14 san phim co6 nguy co doc hai d6i voi co thé. Tuy nhién,
san luong ruou etylic dugce san xuat trén thé 8101 cang ngay cang tang. 0
cac nude c6 cong nghiép ruou vang phét trién nhu Italia, Phap, Tay Ban
Nha...Etylic dugc dung dé ting thém ndng do rugu. Mot luong kha 1on
etylic dugc dung dé pha ché céac loai rugu manh nhu Whisky, Martin,
Brandy, Napoleon, Rhum...Nguoi ta c6 thé san xuat ruou etylic bang
phuong phép 1én men vi sinh vat hodc tong hop hoa hoc.

DPéi voi nguyén liéu tinh bot, trude khi 1én men can qua giai doan
chuyén hoa tinh bot thanh dudng duge thuc hién bang nhiéu phuong phap
khac nhau, con giai doan 1én men va chung cét tinh ché thi co nguyén ly
gidng nhau. Vi vay, tén goi khac nhau cua phuong phap 1én men bang vi
sinh vét chinh 14 tén ciia phuong phap chuyén hoa tinh bt.

+ Phuong phap maltase: 1a phuong phép sit dung enzyme cua malt
dé chuyén ho4 tinh bot thanh dudng. Phuong phap nay 1am cho chét luong
clia ruou ¢ huong vi dic trung d& chiu nhung hiéu sudt khong cao do qua
trinh thuy phan tinh bot khong triét dé.

+ Phuong phap acid: la phuong phap str dung acid (HCL, H>SO4) dé
chuyén hoa tinh bt thanh duong. Phuong phap nay thuy phan rat triét dé
nén hiéu suit cao. Tuy nhién, né lai tao ra nhiéu san phdm dudng khong
1én men khac do c6 qua trinh thuy phan cellulose va hemicellulose, dong
thoi nhiéu acid amin bi pha huy, thiét bi st dung dat tién do phai chiu
duoc acid.

+ Phwong phap men thubc bic: 1a phuong phap sitr dung banh men
thudc bic dé san xuit ruou. Phuong phap nay cé dic diém 13 qué trinh
duong hod va rugu hod dugc tién hanh cung mot lac do sy hoat dong déng
thoi ciia nAm mdc va ndm men duoc gieo cdy tir banh men thude bic; tinh
bot khong hd hoa ma chi can 1am chin. Vi vdy, nd ¢6 nhuoc diém 1a dé bi
nhiém tap, tinh bot sét nhiéu, hiéu suét tong thu hdi thap.

+ Phuong phap amylose: Dac dlem cua phuong phap nay 1a s dung
nam mdc va ndm men dd dugc nudi cay thuan khiét dé thyc hién hai qua
trinh dudng hod va ruou ho4 riéng biét. Phuwong phap nay c6 vu diém 1a dé
co khi hod va ty dong hoa, cho hiéu suat thu hoi cao. Tuy nhién n6 doi hoi
nguyén liéu phai ddng déu va yéu cau vo trung tuyét doi.

Muc dich cta ndu nguyén liéu 1a pha v& mang té bao tinh bot va
bién tinh bot thanh trang thai hoa tan trong nudc. Hién nay, trén thé gisi
c6 hai xu huéng vé nhiét d6 ndu 1a 145-155°C trong thoi gian dai hodc
170-180°C trong thoi gian ngin. Trong qué trinh nau tinh bot s& duoc
trrong nd va hd hoa.
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Nguyén liéu tinh bt sau khi dugc hd hoé dugc lam nguoi vé nhiét
d6 60 + 2°C @é thuc hién qua trinh dudng hoa. Ché pham amylase duoc sir
dung trong qua trinh dudng hoa duogc san xuat tir cac ching nam mdc khac
nhau nhu: Rhizopus, Mucor rouxii, Aspergillus (A. niger, A. flavus, A.
awamori, A. oryzae ...)

Qua trinh duong hod dugc thuc hién trong trong 5 phut. Sau dé,dich
duong dugc lam ngudi dén nhiét do 1én men (36 ilOC).

Nguyén liéu ri dudng c6 ndng d6 chit kho va ham luong duong rat
cao (80-90Bx). Trudc khi 1én men, ngudi ta phai xtr Iy nham tao pH thich
hop, sat tring, dong thoi bd sung chat dinh dudng va pha lodng dén nong
d6 yéu cau phu hop cho qua trinh 1én men.

Nam men ding trong san xuat ruou la chung Saccharomyces
cerevisiae. Cac loai nam men nay can ¢6 cac tinh chit co ban nhu : Téc d6
phat trién nhanh; Lén men dugc nhiéu loai duong khéc nhau va dat dugc
tdc do 1én men nhanh; Chiu duoc néng d06 1én men cao, déng thot it bi e
ché boi nhimg san pham cia sy 1én men; Thich nghi v6i nhitng diéu kién
khong thuén lgi cia moi truong, dac bét ddi voi chat sat trung, do acid,
nhiét do cao.

Cac ching nam men thudng ding dé 1én men dich duong hoé tinh
bot 1a: S. cerevisiae Rasse 11 (chung II), S. cerevisiae Rasse XII (chung
XII), ching M, chung MTB Viét nam (dwoc phén 1ap tir men thudc bic).
Céac chung ndm men dung dé 1én men dich ri duong la: chung 396 Trung
Quéc, ching I-A Lién X0 cii, chung “T” Vi¢t Nam.

Chung ndm men gdc trude khi dwa vao san xuat 1én men duoc nudi
ciy nhan gidng theo thé tich ting dan cho dén khi dat dwoc 10-15% thé
tich thing 1én men trong san xuét

Qua trinh Ién men dich dudng hod co thé duge thuc hién béng
phuong phép 1én men gian doan, ban lién tuc hodc lién tuc. Phuong phap
1én men gian doan 1a ca qua trinh 1én men tur dau dén cudi duoc thuc hién
trong cting mot thiét bi; thoi gian 1én men khoang 68-80 gior & nhiét do 36-
37°C. Pic diém cia phuong phap 1én men ban lién tuc 13 giai doan 1én
men chinh thue hién lién tuc va xay ra trong nhiéu thung 1én men (thudng
1a 6 thung) va thoi gian nay kéo dai 60-62gid, giai doan cubi gian doan.
Ban chat ctia phuong phép 1én men lién tuc 1a rai déu cac giai doan 1én
men ma mdi giai doan d6 duoc thyc hién trong mdt hodc nhiéu thiét bi 1én
men c6 lién hé voi nhau. Hé thdng 1én men lién tuc thuong c6 11-12 thung
dugc ndi voi nhau bang cac éng chay chuyén va van didu chinh. Két thic
qua trinh 1én men ta thu dwoc dam chin v&i ndng dd ruou khoang 7-9%.



114

Pé thu duge con tinh ché tir dim chin, nguoi ta thye hién hai qué trinh
la chung cat va tinh ché. Hai qua trinh nady duoc thuc hién trén cac thap
chung cat va thap tinh ché. Qua trinh chung cat 1a qua trinh tach con cung
Vi cac tap chat dé bay hoi ra khéi dam chin; két thic qua trinh chung cat ta
duoc con tho. Qua trinh tinh ché 1a qua trinh tach tap chat ra khoi con tho
va cudi cung ta nhan dugc con tinh ché. Qua trinh chung cat va tinh ché
con dugce goi la qua trinh chung luyén.

1.2. Lén men ethanol nho vi khudn:

Nhiéu loai vi khuan ¢ kha niang 1én men tao ethanol. Tuy nhién, bén
canh ethanol chung con ta ra nhi€u san pham phu trong qué trinh 1én men
nhu cac rugu bac cao, cac acid hiru co, cac polyol, keton va céac chat khi
khéc.

1.2.1. Co s¢ hoa sinh

Khéac v6i co ché 1én men ethanol ciia nAm men, nhiéu vi khuin
chuyén hod glucose thanh pyruvat theo con dudong Entner-Doudoroff (
ED). Theo con dudng ndy, glucoso-6-phosphat bi oxy hoa thanh 6-
phosphogluconat r6i sau d6 chuyén hod thanh 2-ceto-3- -deoxy-6-
phosphogluconat. Chat niy, sau d6 dwgc phan cit tryc tiép thanh
glyceraldehyd-3-phosphat va pyruvat.

1.2.2. San xuét ethanol nho Zymomonas mobylis

Theo két qua nghién ctru ngudi ta thay rang Zymomonas mobylis chi
c6 kha nang chuyén hod cac loai duong theo con duong ED. Toc do hap
thu duong va sinh ethanol nhi€u nhat khi ching nay duoc 1én men trong
moi trudong c6 glucose, dong thoi nd c6 kha nang 1én men & ndng do
duong trong moi truong cao (40%). Vi khuadn nay cting doi hdi co day du
thanh phan dinh dudng trong moi truong nhu C, N, P.

I1. Lén men lactic:
1. Sita va cdc san pham tir sita:
1.1.C4c thanh phan cua sira

Sira 1a mot trong nhimng san pham thyc pham c6 gi4 tri dinh dudng
cao. Trong sira c6 day du tat ca cac chat dinh dudng can thiét va dé hap
thu nhu protein, glucid, lipid, vitamin, muoi khodng va cac enzyme.

~ Protein cua sira ¢ chira nhiéu va hai hoa cac acid amin va cé hai
kiéu protein khac nhau la protein hoa tan (albumin, imunoglobulin,
lisozim, lactoferin, lactoperoxydase...) va protein & trang thai keo khong
bén bao gdbm modt phirc hé mixen cua caseinat va canxiphosphat c6 bé mat
rat hdo nudc. Sitra twoi ludn c6 do pH xap xi 6,6-6,7, dong thoi do cac
mixen mang dién tich &m nén day nhau nham dam bao dd bén keo cua
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dung dich. Khi glam d6 pH (do két qua cua qua trinh 1én men tao acid
lactic), cac ion H' cua acid sé lién két véi cac mixen lam giam dién tich.
Pén mot gi61 han nhét dinh, casein s& dong tu. Casein dong tu tdt nhit &
pH =4,5-4,7.

Lactose chiém vi tri hang d4u trong glucid cua sita. Lactose ton tai &
hai dang tu do va lién két véi protein va cac glucid khac. Khi sita bj nhiém
vi sinh vat, nhiéu loai vi khuén c6 kha nang 1én men lactose tao thanh acid
va 1am thay d6i tinh chat, cAu tric cla sita. Nguoi ta da loi dung tinh chat
nay dé ché bién 1én men sita thanh nhiéu san pham khac nhau.

Trong sita ¢ mit nhidu cation nhu K*, Na*, Mg*", Ca*" va cac
anion cua acid phosphoric, limonic, clohydric nén trong stra c6 nhiéu loai
mubi khac nhau. Trong d6, mudi canxi co y nghia l6n d6i v6i nguoi. Mubi
canxi con co y nghia quan trong trong ché bién cac san pham stra. Khi stra
c¢6 ham lugng canxi thap, sira s& khong bi dong tu hodc dong ty rat cham.

Chat béo trong sira ton tai dudi dang huyén phu cta cac hat nho hinh
cau hodc hinh ovan véi duong kinh 2- 10pm. Cac hat nho hinh ciu nay
dugc vay quanh boi mét mang protein, gom hai phan: phan c6 thé hoa tan
duoc va phan khong thé hoa tan duoc trong nudc. Bé mit bén trong cua
mang c6 lién quan mat thiét véi mot 16p phu c6 ban chat phospholipit voi
thanh phan cha yéu 14 lexitin va xephalin. Trong 10ng cac hat nho hinh
cau c6 chura glycerit voi diém nong chay thap, giau acid oleic, luon & trang
thai 1ong trong diéu kién nhiét 46 méi truong. Phan tiép xtic véi mang 1a
cac glycerit c6 diém nong chay cao hon, c6 thé dong dic & nhiét do moi
truong. Chinh nhd ¢ cdu trac nhu vy ma chit béo 6n dinh trong sita.

1.2. Cac san pham 1én men tir sita
1.2.1. Céng nghé sdn xudt san pham sita lén men (sita chua):

Stta 1én men 1a két qua ctia qua trinh hoat dong ctia vi sinh vat lam
thay d6i cac thanh phan c6 trong sita ma dic trung 1a qua trinh 1én men tao
thanh acid lactic tir duong lactose. Trong mot s6 san pham dic biét con cd
ca su tao thanh ethanol.

Vi sinh vat dugc sir dung trong san xuét sita chua 1a vi khuén lactic
v6i hai loai dac trung:

+ Lactobacillus bulgaricus (L. bulgaricus): 1 vi khuan 1én men dién
hinh, phat trién tot & nhiét do 45-50°C trong moi trudong cd do acid cao.
Loai nay c6 thé tao ra trong khoi sita dén 2,7% acid lactic tir duong
lactose.

+ Streptococcus thermophilus(S. thermophilus): Phat trién tot &
nhiét d6 50°C va sinh san t6t & nhiét d6 37-40°C. Pay ciing 1a vi khuén
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lactic chiu nhiét 1én men dién hinh, c6 thé chju dugc nhiét d6 dun nong
dén 65°C trong 30 phit nhung chi phat trién dwgc trong méi trudong acid
thap hon L.bulgaricus.

Hai loai vi khuan néu trén thudc loai vi khuan hiéu khi va chiu dugc
moi trudng c6 do acid thap (pH = 4-4,5).

Trong san xuat sira chua, viéc ciy hdn hop hai loai vi khuan nay cho
két qua sinh ra acid lactic tot hon 1a chi st dung riéng timg loai. L.
bulgaricus c6 kha nang thuy phan casein thanh mét sb acid amin do d6 tao
diéu kién cho S. thermophilus phat trién.

Trong san xuét sita chua bang nuoi cdy hdn hop hai loai trén cho
thdy: ¢ giai doan dau cua qua trinh san xuét, pH ciia sita thich hop cho loai
Streptococcus hoat dong chiém wu thé va dam bao cho qua trinh 1én men
lactic dugc bat dau. Hoat do cua cidc enzyme phan huy casein cla
Lactobacillus kich thich sy phat trién cua Streptococcus, do acid tang 1én.
pH cua sita thay d6i lam cho Streptococcus kho phat trién. Lic nay
Lactobacillus s& thay thé chd va sy von cuc cua sita bat dau.

Sita chua c6 thé dugc san xuét tir sita twoi tw nhién hodc sita bot hoa
tan voi stra tuoi. Sau khi thanh trung & nhiét do 95°C, sita duoc lam lanh
dén nhiét do 42-46°C va cay hai loai vi khuan trén dé thuc hién qua trinh
1én men & nhiét d6 40-50°C trong thoi gian 2-3h.

Pé san pham c6 do chua nhe va thom, nguoi ta c6 thé st dung té bao
cua vi khuan Streptococcus & giai doan tré va khi moi truong 1€n men co
d6 acid thap. Ngugc lai, mudn sita chua c6 d¢ acid cao thi can st dung té
bao Streptococcus gia hon hoac su dung Lactobacillus.

Quy trinh cong nghé san xuit sita chua theo so do hinh 6.5.
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Nguyén li¢u Nguyén li¢u

Phoi tron <+ Nude (= 60-65°C) —» Phdi tron
l Pong hoa lan 1 (p =150 bar)
Thanh trung
(t°=95°C, 15phut)

'

( LZ:14II21 Izlr%ét o Lam lanh nhanh (t°= 2-6°C)
t°=42- 46°

| '

U hoan nguyén (t”=2 - 6°C, 6 - 8h)

|

Thanh trung 1an 1 (t° = 75°C, 5 phut)

Cay men gidng

l DPdng hod 1an 2 (p = 200 bar)
Lam lanh (t° =2-5°C) l

l Thanh trung 1an 2 (t°= 95°C, 5phut)
Men gidng

\ij%nét (t° = 42- 46°C)
'

U men (t =4-8 h, =42 - 46°C)

.

Lam lanh (t° = 15- 20°C)

Cho rét

.

Chiét hii

'

Pong goi

Hinh 6.5: So' d6 cong nghé san xuit sira chua
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1.2.2. Céng nghé san xudt phomat

Phomat 13 san pham dugc 1én men hay khong duoc 1én men (ttc 1a
loai san pham chiu tdc dong it nhat cua qua trinh 1én men lactic) chu yéu
tur thanh phan casein cua sira tao thanh dang gel mat nudc. Phomat gitr lai
hoan toan lugng chat béo ban dau. Ngoai ra trong san pham con chira mot
it lactose duodi dang acid lactic va mot ty 1€ khac nhau vé chat khoang.

San xuat phomat gdm ba giai doan chinh nhu sau:

Quy trinh san xuat phomat theo so d6 hinh 6.6.

Nguyén li€u sira

Tiéu chuan hoa

|

Cay men

Dong tu

|

Tach nudc

|

Lam chin

|

bong goi
Hinh 6.6: So d6 cong nghé sin xuit phomat

- Tao gel casein hay con goi la qua trinh dong ty sira: Qua trinh nay
xay ra c6 thé 1a do tic dung dong thoi clia men dich vi da day bé va acid
lactic sinh ra tir trinh 1én men lactose boi vi khuan. Doi khi mot trong hai
dang dong tu chiém wuu the.

- Qué trinh tich nudc timg phan cua gel duoc thuc hién theo nhidu
phuong phéap khac nhau tuy thudc vao ban chat cua qua trinh dong tu.

- Qua trinh 1am chin phomat nho hé enzyme vi sinh vat.
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Trong thyc té vi khuan lactic va nAm médc dugce sir dung trong cong
nghiép san xuit phomat nhiéu hon ca. Cac loai vi khuén lactic thuong
duoc st dung trong san xudt phomat nhu: Streptococcus lactis,
Streptococcus thermophilus va Lactobacillus helveticus. Cac ché pham
nam moc thuong dugc s dung trong san xuat phomat la: Penicillium
candidum va Penicillium glaucum.

2. Acid lactic:
2.1. Sinh téng hop

Acid lactic ton tai rong rai trong tu nhién va dong vai tro quan trong
trong nhiéu nganh céng nghiép khac nhau nhu: ché bién thuc pham, y
duoc, thudc da... Tuy theo chung vi khuan lactic sir dung trong san xuét
ma c6 hai kiéu 1én men lactic 12 1én men ddng hinh va 1én men dj hinh.

Trong kiéu 1én men ddng hinh thuc té chi sinh ra acid lactic. Dé 1én
men cong nghiép, ngudi ta thuong ding cic giéng Lactobacillus
delbrueckii va Lactobacillus bulgaricus.

Trong su 1én men dong hinh, sy phan giai glucose gidng nhu 1én
men rugu téi giai doan tao thanh pyruvat (theo con duong Embden -
Mayerhoff - Parnas). Sau d6, nho Lactat dehydrogenase, pyruvat dugc khir
bdi NADH, (coenzyme khir nay dugc tao thanh do su tach H, cua
glyceraldehyd 3 P trong qué trinh duong phan) dé tao thanh acid lactic.

Su 1én men lactic déng hinh duoc biéu dién theo so dd sau:

H,O P . (lezO p ?OOH ?OOH
CsH1206 ?HOH N\ ?HOH ——> ?ZO Nah\d (FHOH
CHO CHOP CH; CH;
Glyceraldehyd 3 Acid pyruvic Acid lactic
NAD NADH;

Trong su 1én men lactic di hinh, nhiéu san phérn khac nhau duoc tao
thanh. Céac tac nhan gy 1én men lactic di hinh 1a Lactobacillus brevis,
Leuconostoc mensenteroides.

Sy 1én men lactic di hinh xay ra khi vi khuan giy 1én men thiéu
enzyme co ban cua sy duong phan 1a aldolase va trioso isomerase. Khi do,
glucose dugc chuyén hoa theo con dudng pentosophosphat tir glucoso 6
phosphat dén xiluloso 5 phosphat. Sau d6, dudi tic dung cta enzyme
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pentosophosphat cetolase ma xiluloso 5 phosphat bi phan ly tao thanh
glyceraldehyd 3 phosphat va acetyl phosphat. Acetyl phosphat c6 thé duoc
chuyén hoa ti€p tuc thanh ethanol hodc acid acetic tuy theo h¢ enzyme cua
tung vi sinh vat. Con glyceraldehyd 3 phosphat thi bi khir H, dé chuyén
thanh acid lactic giong nhu truong hop 1€n men lactic dong hinh.

Su 1én men lactic di hinh dugc ing dung trong Ién men thirc an gia
stic va mudi chua rau qua. Cac vi khuan co kha ning gy 1én men cac
duong mono va disaccharid (sau khi da thuy phan thanh monosaccharid
nho enzyme tuong tng cua vi khuan.

So d6 su 1én men lactic di hinh xdy ra theo so db hinh 6.7
2.2. Céng nghé san xudt

Quy trinh cong nghé san xuét acid lactic dugc tién hanh theo so do
hinh 6.8.

Nguyén liéu duoc sir dung dé san xuét acid lactic c¢6 thé 1a ngudn
tinh bot hodc duong. Néu nguyén li¢u 1a tinh bot thi trudc hét phai duoc
thuy phan bang enzyme hodac acid.

Dich 1én men c6 chira duong can duoc bd sung cc chit dinh dudng
la c4c nguon nito nhu cao ngd, mam dai mach, (NH4)>SO4. Sau khi thanh
trung, dich 1én men dugc lam ngudi xudng 50°C va b sung CaCOs.

Qua trinh 1€n men dugc thuc hién ¢ lién tuc ¢ nhiét do 48-50°C va
kéo dai 2-4 ngay.

Acid lactic dugc tao thanh dudi dang mubi canxi. Do mudi lactat
canxi co tinh tan thap, nén trudc khi tach sinh khoi va mot s6 chat khong
tan khéac bang phuong phap loc, nguoi ta can dun néng deé hoa tan toan b
mudi nay. Dich loc dugc xu Iy véi H,SO4 @€ giai phong acid lactic.

Tuy thudc vao muc dich str dung ma c6 thé tinh ché acid lactic bang
nhiéu phuong phap khac nhau nhu st dung than hoat tinh, trao dbi ion,
tham tich, chiét bang dung moi..

II1. Lén men 2,3 butadiol
1. Vi sinh vat

C6 rat nhiéu chung vi sinh vat c6 kha nang 1én men butadiol v6i hiéu
qua cao nhu Klebsiella pneumoniae, Pseudomonas hydrophila, Bacillus
polymyxa, Bacillus subtilis, Serratia marcescens. Trong d6 Klebsiella
pneumoniae va Bacillus polymyxa dugc sit dung mdt cach phd bién trong
san xuat thwong mai butadiol.
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Glucose ADP

Hexokinase
ATP
Glucodso 6@
Glucoso P dehydrogenase NAD
NADH,

Acid 6@ Gluconic
NAD

NADH,
Ribuloso 5 @

Xﬂul(USOS @

Phosphoglucobat dehydrogenase

Epimerase

G- (- CHO/ \
OH I
O

CH;-C
Glyceraldehyd @ Acetyl phosphat
HS CoA
. ADP+P
NAD 2ADP + 2P ‘
) ATP L.brevi
2ATP
NADH; CH; - COOH CH;-CO SCoA
CHs C - COOH Acid acetic Acetyl CoA
0 l\HS CoA
Acid pyruvic
CH; - CHO
Acetaldehyd
CH,-CHOH - COOH
Acid lactic K NADH,
NAD
CH; - CH,OH

Hinh 6.7: So d sw 1én men lactic di hinh Etanol
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Nguyén liéu

’

Xu ly nguyén liéu

l

Lén men

l

Gia nhiét

l

Tach acid lactic

l

Tinh ché

|

Acid lactic tinh khiét

Hinh 6.8:Quy trinh cong ngh¢ san xuit acid lactic

2. Co ché sinh hod ciia qud trinh 1én men butadiol

Co ché trao d6i chat tao thanh butadiol cua vi sinh vat tur glucose
xay ra theo so do hinh 6.9.

bi tur glucose, acid pyruvic dugc tao thanh theo con duong phan.
Néu co chat ban dau la duong pentose thi né di theo con dudng
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pentosophosphat dé dat duoc glyceraldehyd 3 phosphat, sau 6 chat nay s&
chuyén thanh pyruvat theo con dudong dudng phan.

Tiép theo d0, hai phan tir pyruvat duoc ngung tu dong thoi loai bo
CO, dé tao thanh acetolactat. Dudi tac dung cua enzyme acetolactat
decarboxylase, acetolactat tao thanh acetoin, chét nay tiép tuc bi oxy hoa
khong c6 mat enzyme thanh diacetyl hoac bi khir dudi sy xuc tac cua
butadioldehydrogenase thanh butadiol.

Glucose

v

i CO,

CH;COCOOH A
Acid pyruvic

P

OH
CHg(JJCOCHg
éOOH

Acetolactat

ls CO,

0
CH;CHOHCOCH; ~ ————> CH;COCOCH;
Acetoin Diacetyl

!

CH;CHOHCHOHCH;
2,3 butadiol

CH;CO lipoat

Hinh 6.9: Co ché trao doi chét tao thanh butadiol cia vi sinh vat
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Phuong trinh tom tit cia qua trinh 1én men butadiol nhur sau:

Glucose —» 2CO, + NADH, + 2ATP + butadiol

Xylose — 5/3C0O, +5/6 NADH, + 5/3ATP + 5/6butadiol

3. Co chat va hiéu sudt 1én men

Co chét va hiéu suét 1én men phu thude vao tirng ching vi sinh vat
gay lén men.

Vi du:

Klebsiella pneumoniae c6 kha nang 1én men hang loat duong nhu
glucose, manose, galactose, xilose, arabinose, xenlobiose Vqé. lagtose nhu:r;g
khong c6 kha nang 1én men cellulose va hemicellulose. D€ khac phuc van
dé nay, ngudi ta di dua ra quy trinh dudng hod va 1én men dong thoi bang
cach st dung thém ching ndm méc Tricodema harzianum dé thuy phan
cellulose va hemicellulose. Bang quy trinh nay, hiéu suat 1én men dat 50-
60%, tang 1én 30-40% so v4i qua trinh 1én men va dudng hod riéng biét.

Bacillus polymyxa, ngoai 1én men cac loai duong trén, con co kha
ndng lén men céc hop chat cao phan tir nhu xilan, inulin, tinh bét.

4. Cdc yéu to anh hwéng dén qud trinh lén men

* Nhiét do:

Nhiét do toi wu cho sinh truong cua vi khuén c6 kha nang sinh ra
butadiol nim trong khoang 30-37°C. Néu ting nhiét d tir 33 1én 37°C thi
kha nang 1én men butadiol cua Klebsiella pneumoniae giam 66% nhun doi
voi chung Enterobater aerogenes thi hiéu qua nay khong thé hién rd.

~ MJi ching vi khuan  thich hop véi céc gia tri pH khac nhau dé sinh
tong hop butadiol 1a cao nhat. Klebsiella oxitoca sinh tong hop butadiol
cuc dai &6 pH=5,2-5,6; Klebsiella aerogenes thich hop ¢ pH =6,2 trong khi
d6 Enterobater cloacae thich hop & pH=5,0-5,5.

*Oxy:

Day 14 thong s6 moi trudng quan trong nhat anh hudng dén qua trinh
1én men. Néu cung cap oxy qua lon th,i su tao thanh sinh khoi s€ chiém uu
thé. Nguogc lai néu oxy dugc cung cap it thi kha nang sinh butadiol cao
cung voi sy ti€u thy moét luong duong 16n. Tuy nhién de qua trinh 1én men

t6t thi trong moi truong 1én men can c6 mot mat do té bao vi sinh vét ban
dau nhat dinh.
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Néng do duwong ban dau:

Anh huéng cua néng do duong ban dau dén su 1én men phu thudc
vao thanh phan méi truong. Chang han nhu khi d6i v6i méi truong san
xuét, sy ting nong do duong keo theo sy tang ham lugng mot s6 thanh
phan khac ma trong do6 co thé c6 cac chat kim ham, do do, nong do duong
ban dau can duoc gio1 han. Tuy nhién dbi v6i moi truong tong hop thi
nong d6 duong ban dau khoang 200g/1 qua trinh 1én men van xay ra.

5. Tiém nang iing dung

Butadiol duoc mg dung trong nhiéu linh vuc khac nhau. N6 ¢é thé
dung lam nhién li¢u hodc cé thé dugc dung dé€ diéu ché cac hop chat hiru
co khac nhau nhu etyl keton va 1,3 butadien. Etyl keton 12 m¢t dung mdi
cong nghiép, con 1,3-butadien dung dé san xuat cao su.. Butadiol cho phan
ung voi aceton tao nén hop chat “tetrametyl’’ c6 theé phoi trdn voi xang.
Cac este cua butadiol dugc dung dé san xuat cac chat déo polime chiu
nhiét.

IV.Lén men butanol-aceton
1. Co so hoa sinh cua qua trinh lén men butanol-aceton

Tac nhan gay 1én men butanol-aceton 13 chung vi khuan Clostridium
acetobutilicum. Day 1a vi khuan yém khi do d6 san pham 1én men chi thu
dugc trong diéu kién 1én men khong c6 oxy. Co ché héa sinh qua trinh 1én
men butanol-aceton theo Cleuberg theo so d6 hinh 6.10

Nhu véy, théng qua su trao d6i chat cia vi khudn ma trong moi
truong tich tu dugc san phém aceton, butanol, ethanol, CO, va H,. Ngoai
ra con ¢ cac san pham trung gian nhu acid buttyric, acid acetic, acid
formic...
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CsH 1206
HCOOH
CH;COCH(OH)s  —  Acid formic
Hydrat metylglioxal

CH;CHO H
Aldehyd acetic\‘\
Ngung tu H,0 CH;CH,OH
\ Etylic

CH3CfOHCH2CHO CH;CH(OH);
CH;CH=CHCH(OH), i\ Hy
Aldefvd crotonic CH;COOH
Aci ti
cid acetic CHyCHOHCH;
CH;CH,CH,COOH isopropylic
Acid butyric CH,C(OH),CH,CO
2H; CO, k_ H
l‘/ H,0 2
CH;CH,CH,CH,OH CH;COCH,COOH T’CH3COCH3
Butanol Aceton

Hinh 6.10: Co ché héa sinh qua trinh 1én men butanol-aceton

2. Quy trinh san xudt céng nghiép

Nhin chung, quy trinh san xuit aceton-butanol ¢ thé chia lam ba
giai doan: Chuén bi dich hd dé 1én men; Lén men; Chung cat dé tach cac
san pham;

Nguyén liéu dé san xuat aceton-butanol bang phuong phép 1én men
14 tinh bot (cac nguyén liéu cé tinh bot), khong can dudng hoa trude vi vi
khuan c6 amylase kha hoat dong. Yéu cau cua nguyén liéu 13 co glucid,
nito va phospho. Do d6, bot cac ngii cdc 1a nguyén liéu hoan hao c6 chira
tat ca cac thanh phan can thiét cho sy 1én men. Ri dudng va cac dich thuy
phan gS, rom, be ngo...1a nguyén lidu khong day dii bit budc phai trén voi
ngil coc.
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Néng d6 dich ho dé 1én men khoang 8-10% tinh theo chat khé hodc
4-6% tinh theo tinh bot. Néu néng dd cao hon s& thira va khong dugc 1én
men. Khi ndong d butanol dat xap xi 1,5% (tuong ung véi ndng do ban
dau cua glucid 1a 6%) thi qud trinh 1én men bi ngung. Nhiét do 1€n men
ctia vi khuin aceton-butanolla 36-37°C.

Qua trinh 1én men aceton-butanol ¢ thé chia lam hai thoi ky: O thoi
ky dau, trong moi trudng 1én men tich ty acid (nén c6 tén goi 1a 1én men
acid), song thoi ky thur thir hai thi trong moi truong tich tu butanol, ethanol
va aceton (nén co tén goi la 1én men ruou). Trong thoi ky thir hai nay, d6
acid chuan ¢ trong méi truong 1én men bi giam nhanh: giam di gan mot
nira so v6i gia tri cuc dai o cudi thoi ky dau. Dong thoi cling xay rd
chuyén hoa mot cach nhanh chéng céc acid thanh nhitng hop chit trung
tinh twong Gng: acid butyric bi khir thanh rugu butylic, con acid acetic bi
chuyén ho4 thanh aceton. Tiép d6, do acid chudn c6 ting 1én mot it, con
van tdc tao ra dung moi dan dan bi cham lai va dén cudi thoi ky 1én men
thi ngung hoan toan. Trong qué trinh Ién men con kém theo sy thoat khi
CO; va H,. Qua 5-6h dau, su thoat khi con chdm chap, sau do thi ting
nhanh r6i dat dén cuc dai, tiép dén lai giam nhanh chong va qua trinh
ngimg. Cac khi nay dugc dan tir cac thung 1én men vao cac thiét bi gom
khi r6i sau d6 thai ra khong khi. Sau khi 1én men xong thi ddm chin duogc
bom vao thiét bi chung cit dé tach mdi thir ra khoi hdn hop.

Cau héi on tap chuong 6

1. Hay trinh bay su bién d6i cua phan tir glucose dén etylic xay ra
trong t€ bao nam men.

2. Trinh bay nhiing diém gidng va khac nhau chu yéu trong cac qua
trinh sdn xuat bia, rugu vang va ruou etylic.

3. Phan tich vai tr6 cua cac nguyén li¢u anh huong dén thanh pham
trong san xuat bia.

4. Phén tich cac yéu té anh huong dén qua trinh 1én men bia.

5. So sanh hai phuong phap 1én men ¢ dién va 1én men hién dai
trong san xuat bia.Phan tich vu nhugc di€m cua hai phuong phap do.

6. So sanh phuwong phap san xuat vang d6 va san xuat vang trang.

7. Ching ndm men ding trong san xudt ruou can c6 nhimg yéu cau
gi?

8. Phén tich thanh phan va tinh chat cua sira duoc tmg dung dé san

xuat cac san pham tur stra. Cho vi du minh hoa.
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9. Co ché va quy trinh san xuat sira chua va phomat giéng va khac
nhau ¢ nhitng diém co ban nao? Hay phan tich.

10.Co ché 1én men lactic di hinh va ddng hinh gidng va khac nhau &
nhitng diém nao?

11. Trinh bay quy trinh san xuét acid lactic cong nghiép.

12. Trinh bay co ché hoa sinh va cac yéu t6 anh hudng dén qua trinh
1én men butadiol.

13. Co ché qua trinh 1én men aceton-butanol dién ra nhu thé nao?
Trong qué trinh nay ngoai hai sdn pham chinh la butanol va aceton con c6
nhiing san pham phu nao?

14. Phan tich quy trinh san xuét aceton-butanol & quy md cong
nghiép.



129

Chuong 7
Cac chat trao doi bac mot

I. Nguyén ly ciia su tong hop thira

Vi sinh vat t6n tai trong tu nhién sinh ra cac san pham trao d6i chat va
cac thanh phﬁn té bao chi & murc do can thiét cho su sinh san tdi wu va cho su
duy tri loai. Sy trao d6i chat té bao ¢o tinh kinh té nhu vay dugc dam bao nho
cac co ché diéu hoa phat trién cao. Chang han nhiing co ché nay hoat dong
sao cho cac aminoacid khong dugc tong hop qua nhu cau cua su tong hop
protein. Két qua 14, trong diéu kién tu nhién khong c6 sy san sinh du thira cac
chét trao d6i bac mot, bac hai va cac enzyme. Néu trong tu nhién co ché diéu
hoa nay bi rdi loan, vi du do két qua cua mot dot bién thi cac thé dot bién sai
hong trao doi chat thudng sinh truong kém hon va bi cac ching hoang dai
lan at. Chi trong diéu kién phong thi nghiém va trong 6ng giéng thuan khiét
moi ¢6 thé duy tri duge cac thé dot bién nhu vay. Trong tu nhién nhimg
chung nhu vay thuong it xuét hién trong céc 6 sinh thai. Boi vay nhiing thi
nghiém nham phan 1ap cac ching c6 kha ning tong hop thira tir noi séng tu
nhién thuong khong dem lai két qua mong mudn. Chi khi nhiing co thé thich
hop, thu duoc do xir Iy bang cac tac nhan giy dot bién duoc chon loc trong
phong thi nghiém thi nguoi ta méi c6 thé nhan duge cac chung téng hop thira
bi sai hong trong co ché diéu hoa. Nhiing chiing nay duoc coi 13 nhitng chung
c6 nang suit cao va dugc dung trong san xuat cong nghiép.

1. Nhitng nguyén tdc diéu hoa trao doi chat
C6 ba co ché chiu trach nhiém truéc hét vé diéu hoa trao doi chat
(hinh 7.1):
(a) Diéu hoa hoat tinh enzyme nhd sy trc ché (inhibition) bang san pham
cudi cliing (con duoc goi la sy kim ham theo lién hé nguoc).
(b) Piéu hoa sur tong hop enzyme nho su kiém ché (repression) bang san
pham cudi cung va su gial kiém ché.
(c) Diéu hoa su tong hop enzyme nhd sy kiém ché di héa (catabolic
repression).

Trong co ché G che bang san pham cubi cung (a), san pham cudi cung
ciia mét qua trinh sinh tong hop gay ra su uc ché qué trinh téng hop chinh
san pham cudi cung d6. O ddy, san pham cudi cung du dugc hinh thanh trong
té bao hay dugc thu nhan tir moi truong dinh dudng, déu ¢ cing ¥ nghia.
Trong co ché ndy, san pham cudi cing noéi chung anh hudng dén enzyme dau
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tién cua chudi sinh tong hop. Enzyme c6 tinh chit quyét dinh nay 1a mot
protein di ldp thé. N6 c¢6 dic diém 1a thay doi cdu hinh khong gian khi c6 mit
san phdm cubi cuing nham giam b6t hoat tinh xuc tac. Su e ché ndy xay ra
nhanh va rét ¢6 hiéu qua.

Trong co ché kiém ché (b), san pham cudi cung trc ché su tong hop cua
enzyme can cho sy tao thanh san pham 4y, trong d6 viéc doc thong tin di
truyen can cho qué trinh tong hop enzyme (su phién ma) bi phong toa. ¢
nong do cao ciia cac san pham cudi cung, sy tong hop cac enzyme tham gia
vao chudi phan tng bi ngung hodc bi kéo dai mot cach dang ké. Néu nong do
san pham cudi cung giam xudng dudi mot mirc nao do thi s& xay ra sy giai
kiém ché, nghia la cac enzyme duoc tao thanh voi toc d6 cao hon. Su diéu
hoa theo kiéu nay xay ra tir tir, vi né gan lién véi sy tong hop enzyme.

L

(e 1w

L S R L

]

Hinh 7.1: Céc co ché diél hoa trao ddi chat
a. Kiém ché sy tong hop enzyme
b. Uc ché hoat tinh enzyme dau tién trong con duong trao doi
chat(su tc ché nguoc)
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Do su khac nhau vé téc do phan Umg va su man cam, su uc ché nguoc
nhay cam hon su kiém ché tuy rang chtc ning cia ca hai co ché déu can thiét
cho su diéu hoa mot cach kinh té qua trinh sinh tong hop cac vién gach cau
trac trong té bao.

Trong khi sw kiém ché enzyme diéu hoa qua trinh téng hop céc
enzyme dong hoa, nghia 1 cic enzyme chiu trach nhiém vé tong hop thi sy
tong hop cac enzyme di hoa (xtc tac sy phan hiy co chat) lai duoc diéu hoa
boi sw cdm irng enzyme. D6 13 co ché tuong tu nhu kiém ché, ciing xay ra &
muc d§ phién mé. Trong sy cam tng enzyme, mot chét dinh dudng déng vai
trd chdt cam vmg kich thich sy téng hop cenzyme xic tac cho sy phén huy
chinh né, nghia 1a chat nay cam Gng su tong hop. Do do viée tong hop cac

enzyme cam Ung chi xay ra khi c6 mit co chat tuong tng trong méi truong
dinh dudng (hinh 7.2).

Gen kidm ché Trometor Operator

t———
DNA ] leZ
l ( [y
) (;;;;9.3' “._/ | RNA khéng duoc tao thanh (a)
RNA 5 lR_YA polymeras
Protem . - )
H Chat kiém che
& dang hoat déng Cic gen ciu tric
J 4 S — )
DNA rlae? "E [N | e = N ANTA

‘YA g
Chﬁtcé.tnﬂngﬂ_;.” Enzyme 1 || Enzyme 2| [Enzyme 3 |

Chit kiém ché
khing hoat déng

L

Hinh 7.2: Diéu hoa sy tong hop cac enzyme cim irng
a) Khi khong c6 mdt chat cam ng
b) Khi ¢6 mat chat cam ung
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Néu trong méi truong dinh dudng co6 mit nhiéu co chat thi trude hét
Xxay ra sy tong hop cua enzyme nao xuc tac sy phan huy co chat d& st dung
nhat. Sy tong hop cua cac enzyme khac bi trc ché boi s kiém ché di héa (c).
Thong thudng thi glucose 14 co chit thich hop nhit. B&i vdy hiéu tng trong
d6 khi c6 mit glucose, nhiéu enzyme khac ciia qua trinh di hoa ciing nhu cta
qua trinh trao doi chit trung gian va trao d6i chat bac hai khong duoc tong
hop cling con duoc goi 1a hiéu vng glucose. Khong phai ban than glucose ma
12 mot chat trao d6i hinh thanh trong qua trinh di hoa glucose hay di hoa mot
co chat khac dé st dung, c6 trach nhiém dbi vai su tre ché nay. Nhiéu két qua
thuc nghiém cho biét AMP vong co tac dong dén giai doan phién ma.
2. Nhitng sai hong di truyen cia diéu hoa trao doi chat

Cac co ché didu hoa trao doi chat c6 thé bi thay ddi do nhing dot bién
dan dén sy tong hop thira cac chét trao doi.
2.1. Dot bién dan dén nhing thay doi trén enzyme di 1ap thé

Enzyme

> W1 tri lién ket

*\ virl oo chit

Vit di 1dp thé o

=

Chét hign iing di lip thé Crr chét

; . . Fhan g enzyime
Cﬁuhjnhh; thay 1:1:61 tat xay ra 8
lién két vin cor chat: phan
itng enzyme b o cheé

Corchit khing
the Lién ket

Ehidng cd phin
g enmyie

Hinh 7.3: Co ché ciia si trc ché enzyme nho chét hiéu ing di 1ap thé
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Cac enzyme di lap thé chiu trach nhiém vé sy tc ché bang san pham
cudi cung, hay tc ché nguoc, hoat tinh ciia chung bi giam do san pham cuoi
cung. Ngoai vi tri phan tmg voi co chat, chung con c6 mét vi tri khac d6i voi
san pham cudi cung, vi tri thir hai nay dugc goi 1a trung tdm di lap thé. Hai vi
tri phan g tach biét nhau vé khong gian va khac nhau vé cau trac; cling nhu
viy, co chat cua enzyme va san pham cu01 cung cua chudi sinh tong hop co
cau trac khac nhau. Ngoai ra, can luu ¥ ring cac enzyme di 1ap thé bao gdm
nhiéu dudi don vi giong nhau. Trang théi hoat dong cua enzyme duoc dic
trung & chd nd co thé phan tmg v6i co chat. Néu bén canh co chat con xuét
hién san phém cudi ciing nhu mot chit hiéu Gng di lap thé thi s& xay ra sy bao
vay di 1ap thé. Trong trudng hop nay trung tam xuc tac bi bién d6i vé mat
khong gian dén mirc nd khong thé phan tng voi co chat duoc nita.

Mot dot bién co thé dan dén két qua la protein enzyme di lap thé bi
thay d6i bang cach mét di kha ning phan tng vé6i chéat hiéu ing nhung van
con hoat tinh xtc tdc. Mgt protein bi bién ddi nhu vay van con hoat dong
ngay ca khi c6 miat san pham cudi cing; né dan dén sy tong hop thira san
pham cubi cung twong tmg.

2.2. Dot bién dan dén sy téng hop thira cic enzyme sinh tong hop

Trong sy kiém ché tong hop enzyme s€ xay ra nhirng phan ng quyet
dinh trong pham vi thong tin di truyén, & su phién mé. Néu trong té bao ton
tai mot san pham cuoi cung gia dinh nao d6, mot aminoacid chang han, chi &
ndng do6 rat thap, thi cac enzyme can thiét cho sy tong hop aminoacid nay s&
duoc tao thanh. Mubn vay, doan DNA chua thong tin di truyén vé céu tric
ctia enzyme duoc didu hoa phai dugc doc. D6 1a do chét kiém ché (repressor)
véi cau hinh khong gian hién c6, biéu hién nhu mot chat aporepressor, khong
thé phan tmg véi gen diéu khién (gen operator) ctia operon aminoacid. Chat
kiém ché nay dugc sinh ra do tac dung cua gen kiém ché (gen repressor) nam
trong mot doan DNA bén canh. Tir operator dién ra viéc doc thong tin di
truyén; thong tin nay dugc chuyén dén vi tri tong hop protein dudi dang
tRNA, va tao kha ning cho sy tong hop enzyme tuong tng.

Tréai lai, néu aminoacid trong té bao co n@)ng do cao hon, vi du do duoc
dua vao tir dung dich dinh dudng thi s& xay ra su kim him qua trinh tong hop
cac enzyme tuong ung. Do phan (mg v6i cac aminoacid hay v6i dang hoat
dong cua chung (aminoacyl-ARNy) ma chét aporepressor bi thay dbi cau tric
khong gian té1 mirc co thé chiém gen operator nhu mot chat holorepressor.
Két qua 1a sy tong hop tRNA tuong tng va do vdy ca su tong hop protein
enzyme, cling bi phong téa (hinh 7.4).
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Sy diéu hoa tong hop enzyme co thé bi r6i loan do nhitng dot bién khac
nhau. Nhitng sy sai hong dan den héu qua 1a, ngay ca khi c6 mat aminoacid,
cac enzyme can thiét cho sy tong hop ching van tiép tuc dugc tao thanh. Sy
tong hop enzyme khong thé kiém ché nay duoc goi 1a sy téng hop mot cdch
cau triic. MOt mat, nhimg dot bién c6 thé dung cham dén gen kiém ché dan
td1 mot sai hong cua chét kiém ché hodc lam bién mét no, hay mat khac dung
cham dén gen diéu khién va lam cho gen nay mat kha ning tac dung v6i chat
kiém ché. Trong ca hai truong hop hi€u qua la nhu nhau. Thuong thuong &
nhimng thé dot bién nhu vy, s€ xdy ra su tong hop thira cac enzyme sinh tong
hop va do vay c6 su tong hop thira cac aminoacid.

) Pmmotor Operator
Gen kiém ché Cac gen céu tric cua CAC ENIVINE

DNA R\ TR 7 Il"PEIl':Dlvrflml PPN

J' .-  RNA
W T |
Ei};it nlinirmﬂ;:;e bLeu“ | Cée polipeptid cha cdc enzyme |
aporepressor
DNA
tRNA
Chét ldém ché “ — % holorepressor (b)

&~ acid amin

Hinh 7.4: Vi du vé sy kiém ché sw tong hop enzyme béi san pham
cudi cung (chang han mét ac1d amin)

a) Khi san pham cudi cung c6 mat & nong do thap

b) Khi san pharn cudi ciing c6 mit & nong do cao.
2.3. Bot bién tac dong 1én kiém ché dj hoa

Toan bd nhing sai hong tuong tng ciing c6 thé biéu hién & sy cam ung

enzyme. Nho nhiing sai hong 4y ma cic enzyme cam tUng trd thanh céc
enzyme ciu triic, nghia 1a chiing ton tai trong té bao khong phu thudc vao co
chat. Sy kiém ché di hoa ciing co thé bi mat di do dot bién.

II. Cac phwong phap tao ra thé dot bién tong hop thira

1. Cdc co ché diéu hoa enzyme mo ddu
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Nhiéu chét trao d6i bac mot dugc tong hop nhd cac con dudng trao doi
chat phan nhanh ma & d6 c6 nhiéu san pham duoc tao thanh. Su wc ché boi
san pham cudi cing do mot san pham cta mot con dudng phan nhanh di dén
hau qua 13 ca nhiing san pham khac ciing khong dugc tao thanh. Céac con
duong trao d6i chat phan nhanh doi hoi mot sy diéu hoa phan hoa. Phu hop
v6i diéu nay 13 ba nguyén ly da dugc chimg minh. Ching lién quan t6i co ché
diéu hoa enzyme mo dau ciia mot chudi phan tng :

- Su ¢6 mit cta nhiéu izoenzyme, moi enzyme bi Urc ché boi mot san
pham cubi cung.

- Su ke ché tich liiy trong d6 mot enzyme bi e ché tirng phan bsi mdi
san pham cudi cung. Tac dung cua cac san pham cudi cing cong lai s&
dan dén su e ché hoan toan.

- Su tke ché da tri (phéi ‘hop hay hop tac), trong d6 mot enzyme chi bi
tic ché boi tac dung két hop cua tat ca cac san pham cuoi cung. Mdt
san pham cudi cing riéng s€ khong co tac dung trc ché.

Céc enzyme di lap thé dung & dau cac chudi sinh tong hop phén
nhanh 3 rang c¢6 nhiéu trung tim diéu hoa hodc c¢6 cac trung tam diéu hoa rat
phuc tap.

Su e ché boi san pham cudi cing khong chi giéi han d6i voi enzyme
dung & dau cac chudi sinh tong hop phan nhanh. Thuong thi sau su phan
nhanh con c6 mot sy tre ché do lién két tro lai nira. Cling ton tai nhitng su
lién két trd lai ké tiép nhau, trong d6 mot san pham trung gian do mét sy trc
ché ma tich Muy lai, bay gio lai e ché mot phan tmg ndm trude d6. Cac
nguyén 1y vé su e ché do lién két tro lai dung voi ca sy didu hoa hoat tinh
enzyme ciing nhu su kiém che

Trong cac chung téng hop thira, sy pha v& e ché do lién két tro lai
dat duoc nho nhiing kiéu sai hong vé di truyen sau day:

- Sai hong trong sy tao thanh san pham cubdi cung nho khuyét mot
enzyme (cdc thé dot bién tro deong). Bang cach bd sung han ché san pham
cubi cing, sinh trudng s& xay ra, song sy tich lily ndi bao cua chit trao ddi
gdy ra su (rc ché trd lai bi ngin can.

- Sai hong vé diéu hoa. Cac thé dot bién sai hong vé diéu hoa co thé bi
sai hong trong trung tam diéu hoa cua enzyme di 1ap thé hoic sai hong co ché
kiém che do mot dot bién cua gen diéu hoa hay gen operator. Két qua 1a giy
ra su tong hop enzyme mot cach cau truc.

Thuong thi cac chung nang suét cao 1a nhiing thé dot bién nhiéu 1an c6
ca hai loai sai hong. C6 nhiéu phuong phap chon loc ¢6 hiéu qua dung dé tao
ra va phan l4p cac thé dot bién thudc ca hai kiéu.
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2. Ky thudt penicillin

Pé lam phong phu cac thé dér bién tro dudng & vi khuan nguoi ta st
dung k¥ thuat penicillin. Trong phuong phap ndy céc diéu kién duoc lira chon
sao cho céc té bao kiéu hoang dai, vi du phat trién duoc khi khong c6 mat
mdt aminoacid nao do, bi giét chét nho penicillin. Penicillin chi tdc dung 1én
cac té bao dang sinh truong. Céc thé dot bién tro dudng can aminoacid nay s&
khong sinh truong duge va do d6 sdng sét. Déi v6i cac vi khuan khong min
cam voi penicillin c6 thé dung cic chat khang sinh khéc, vi du kanamycin
hay cycloserine. Vi ndm men thi dung nystatin la thich hop.

Bang viéc dung cac tac nhan gy dot bién co thé nang tan s6 dot bién toi
mirc thé dot bién can tim c6 thé xuit hién trong sb 10° -10° té bao. Dé gay dot
bién co thé dung 4nh sang tir ngoai, cac tia ion hoa hodc cac tac nhan hoa hoc
nhu nitrite, hydroxylamine, nitrosomethylguanidine hay
ethylmethansulfonate. Dung hai loai cudi cung co thé dat duge mot téc do dot
bién dic biét cao trong d6 c6 ca cac thé dot bién kép. Vi du khi xu 1y bang
ethylmethansulfonate d thu duoc 1-10% céc thé dot bién tro dudng trong sb
cac té bao sdng sot.

Céc té bao cua thé dot bién trg dudng duoc lam giau nho ki thuat
penicillin sau khi loai penicillin nhd penicillinase trude tién dugc cdy 1én méi
truong thach dinh dudng du dé thu nhan nhimg khuan lac riéng biét. Bang
cach cdy chuyén song song cac khuan lac 1én méi truong tdi thiéu va 1én
thach chira yéu t6 sinh truong c6 thé d& dang nhan ra va phén lap cac thé dot
bién trg dudng. Viéc cdy chuyén dién ra nho ki thuat dong dau tirc 12 nho mot
con ddu nhung dua cac khuan lac tir mot hop pétri niy sang mot hop pétri
khéc.

Dé phan 1ap cac thé dot bién sai hong vé diéu hoa c6 hai phuong phap
thich hop: phuong phap dung chit chdng chét trao doi va phuong phap phan
1ap cac thé hoi bién tir cac thé dot bién tro dudng.

3. Phuong phap ding chat chong chat trao déi
Chat chong chét trao d6i 1a nhimg hop chét twong tu vé cau truc voi
mot chat trao ddi nao do, vi du methionine va ethionine. Do su glong nhau
ctia chung, cac chat chdng trao d6i chat duoc tham gia vao qua trinh trao d6i
chat. Song vi khong thé hoan thanh cac chirc nang cua chét trao d6i nén
chung gay tac dung trc ché trao d6i chat va thuong giét chét té bao. Su tic ché
c6 thé do nhiéu nguyén nhan gy ra.
(a) Chat chong chét trao ddi, vi du mot chit twong ty ctia aminoacid, do
duoc gin vao mot protein enzyme, s& 1am cho enzyme nay bét hoat.
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(b) Chét chéng chit trao d6i canh tranh véi chét trao d6i vé trung tim hoat
dong cua mot enzyme va do vat ngin can su chuyén hoa cua chét trao
d6i. Truong hop malonate trc ché sy loai hydro cua succinate 1a mot vi
du.

(c) Cac chat chéng chét trao doi xuat hién & vi tri ctia san pham cubi cling
ctia mot chudi tong hop, do két hop vai enzyme di 1ap thé ma lam
giam hoat tinh cta n6 hay do phan mg voi chat kiém ché ma lam giam
su tong hop cac enzyme. Vi viy sy tong hop cia chat trao doi that sy
bi ngin can va do d6 sinh san cua té bao bi trc ché.

Céc chat chdng trao d6i ma tac dung trc ché do truong hop thir ba gay
ra c6 y nghia dbi v6i viée chon loc cac the dot bién sai hong vé diéu hoa. Dé
chon cac thé dot bién kiéu nay nguoi ta cay 1én mot dia pétri chira moi truong
dinh dudng c6 bo sung chit chdng chét trao d6i mot huyén dich té bao dam
dic (khoang 10° t& bao/dia) di dugc xir Iy trudc bang mot tic nhan gy dot
bién. Tuy c6 su bd sung chat chdng chét trao d6i song trén dia thach van xuat
hién mét sb khuén lac té bao. Pay 1a cac té bao khang cac chat chéng chat
trao d01 Nguyén nhén cua sy khang nay c6 thé 13, cac té bao, do mot su sai
hong vé diéu hoa, da tong hop nén mot s6 luong 16n cac chat trao dbi that su,
gidng véi cac chat chong chat trao doi. Piéu nay khién cho chat chéng chat
trao ddi bi pha loang t&1 muc trd nén vo tac dung. Khuén lac cta céac thé dot
bién kiéu nay thuong d& nhén ra do dugc bao quanh bdi mot ving cac khuan
lac vé tinh. Cac khuén lac vé tinh phat trién dugc 1a do cac té bao d& khang
da tiét ra chat trao d6i binh thuong lam giam ndng do chit chdng chét trao
d6i d6i voi cac té bao nam xung quanh. Phuong phap dung chat chéng chat
trao doi gitp ta phan lap cac thé dot bién bi hu hai trong sy tre ché boi san
pham cudi cung ciing nhu cac thé dot bién bi rdi loan vé co ché kiém ché.

4. Phwong phdp phan Idp cdc thé héi bién cia cdc chung tro duong

Trong phuong phap nay nguoi ta di tir cac thé dot bién 1a tro dudng
d6i voi san pham cudi cung, vi du mét aminoacid. O day nguoi ta quan tim
trude hét dén cac thé dot bién ma tinh tro dudng cua ching do mot sy hu hai
trong enzyme di 1ap thé gy ra. Tir ddy co6 thé thu dugc nhimg thé hoi bién
vOi trung tam xuc tac tro lai hoat dong binh thuong, song trung tam diéu hoa,
noi san pham cudi cung tan cong vao, thi khong.

bé phén lap nhiing thé d6t bién nhu vay nguoi ta ciy khoang 10" té
bao cua thé dot blen trg' dudng 1én mot moi truong dinh dudng t6i thiéu.
Tuyét dai da sé cac té bao s& khong sinh truong. Song mot sb khuan lac cua
cac thé dot bién, do 13y lai duoc kha ning téng hop san pham cubi cung, da
sinh truéng duoc. Diéu dé co nghia 1a enzyme bi hu hai da thu lai hoat tinh
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xuc tac nhd mot dot bién thir hai. Trong mot vai truong hop, tuy dot bién thur
hai hoi _phuc duoc hoat tinh enzyme song khong hoi phuc duoc tinh man cam
v6i chat hiéu ung di lap thé. Nho vay s& xudt hién mot thé dot bién co hoat
tinh enzyme day du nhung lai khuyet vé kha nang diéu hoa di lap thé. Thong
thuong cac thé dot bién nay tiét san pham cudi cung tuong Ung ra moi truong
va ngudi ta co thé nhan biét duoc diéu d6 nhd mot vong cac khuan lac vé
tinh.

T vi du vé su chon loc nhiéu buéc cac thé dot bién chira cac enzyme
dd mat tinh man cam di lap thé c6 thé thdy rd nhimg bién phap ndo 1a can
thiét nham thu duoc cac chung c6 nhitng tinh chit mong mubn. Tién d& cua
diéu do 1a phai hiéu biét chinh x4c cac con duong trao doi chat dan dén sy tao
thanh céc chét trao doi, ké ca su diéu hoa chung. Diéu nay quan trong trudc
hét dbi voi cac san pham ma sy tao thanh chung do nhiéu sai hong vé diéu
hoa gdy ra. Trong nhitng truong hop ndy can phai tim cach gy dot blen
nhiéu 1an d6i voi mot chung nao do hodc sir dung cac phuong phap truyén
thong tin di truyén.

II1. Aminoacid

Céac aminoacid, cing véi cac nucleotide va vitamin, 13 nhitng nhén t6
sinh truong thuong dugc st dung nhu cac loai duoc phiam hodc chét bd sung
cho thuc pham.

Céc aminoacid duoc sir dung rong rai trong cong nghiép thuc pham,
lam cac chét
b6 sung trong y hoc, va 1am nguyén liéu khéi dau trong cong nghiép hoa hoc
(bang 7.1) .

Bang 7.1. Cac aminoacid dworc sir dung trong cong nghiép thue phim

Aminoacid Sar} hrqnvg the;glm Pé bd sung vio Muc dich
hang nam (tan)

Glutamic acid | 370.000 Nhiéu loai thyc phdm | Tang vi, lam mém thit

L-asparticva | 5 5 Dich qua, db ngot Lim dju vi

alanine

Glycine 6.000 Do ngot Tang vi

. Banh mi Téang chat luon,

L-cysteine 700 Dich qua Chéig oxy h'éag

L-Tryptophan + | 400 Nhiéu loai thuc pham, | Chong oxy héa, chong
L-histidine Stra bot 0i, ting dinh dudng

Aspartame

(phenylalanine | 7.000 D6 udng nhe Gidam calo
+L-Aspartate)
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L-lysine 70.000 Banh mi (Nhat), thue | 700 inh duong
pham i

DL-methionine | 70.000 San pham dau twong, | 1. ginh dudng
Thuc pham

Aminoacid thuong mai quan trong nhat 13 glutamic acid dwoc st
dung lam chat tang vi (bot ngot). Hai aminoacid quan trong khac, aspartic
acid va phenilalanine tao ra dudng nhan tao aspactame, mot thanh phan quan
trong ctia cac loai d6 ubng nhe dung trong an kiéng va cac thuc pham khong
chira duong khéac. Lysine, mot aminoacid khong thay thé cho ngudi va mot
) dong vat nuoi da duoc san Xuét thuong mai nho vi khuén Brevibacterium
flavum dung 1am thirc dn bd sung vao bot ngii cde hodc vao banh mi. Mic du
hau hét cac aminoacid déu co thé tong hop dugc bang con dudng hoa hoc,
song sy tong hop hoa hoc thudng tao ra cac hdn hop D,L khong hoat dong Ve
mit quang hoc. Pé thu duoc dang L 13 dang quan trong vé mit héa sinh, can
phai dung phuong phéap xtc tac sinh hoc.

1.8an xudt cde aminoacid nho vi sinh vt
Hang loat vi sinh vat tich lily cac aminoacid trong dich nuéi cdy. Tuy

nhién chi ¢6 vi khuan moi c6 nang suat da dam bao san xuét cac aminoacid &
quy m6 thuong mai. Vi rang cac aminoacid la cac thanh phan khong thé thiéu
clia cac t& bao vi sinh vat va su sinh tong hop ching dugc diéu khlen c6 muc
dich dé duy tri & mot mirc d6 tdi wu, thong thuong chung duoc téng hop ¢
mot sb lugng han ché va bi kiém tra boi co ché diéu chinh theo kiéu lién hé
nguoc am. Vi vay can phai vuot qua su diéu chinh dé dat dugc su san xuét
thira cac aminoacid. Viéc san xuét thira aminoacid & vi sinh vat co thé dat
duoc bang cach sur dung cac phuong phap sau day :
1. Kich thich té bao thu nhan nguyén liéu ban dau;
2. Cén trd cac phan ung phuy;
3. Kich thich sy tao thanh va nang cao hoat tinh ctia cdc enzyme sinh tong
hop;
4. Kim ham hodc han ché cic enzyme tham gia vao su phén giai céc
aminoacid duoc tao ra;
5. Kich thich sy tiét san pham vao ving khong gian ngoai bao.

’ Nhitng yéu cau trén da dat duoc bang cach s dung cac ki thuat dot
bién.

2. San xuat cac aminoacid nho cdc thé dot bién tro duong
Céc thé dot bien trg dudng, von khong cé kha nang sinh ra chat hiéu
ung theo ki€u lién h¢ ngugc am, s€ c6 thé san xuat thura tién chat hodc cac
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chét trao ddi gan giii cua phan tng bi phong toa khi cac té bao cua thé dot
bién sinh trudng trén mot moi truong chira han ché mot chit dinh dudng can
thiét. Su san xuét cac aminoacid b?mg cac thé dot bién trg dudng dua trén
nguyén tic ndy. L- ornithine dugc san xuat nhd mot san pham trung gian
trong qua hinh sinh tong hop L-arginine. & Corynebacterium glutamicum cac
enzyme ddu tién va thir hai trong con dudng sinh téng hop bi kim ham theo
kiéu lién hé nguoc boi L-arginine, nhu chi ra trén (hinh 7.5).

Su tao thanh tit ca cac enzyme tham gia vao su sinh tong hop déu bi
rc ché boi L-arginine. Nhu vay, mot co thé trg dudng can xitrulin thuoc
Corynebacterium glutamicum thiéu enzyme ocnithine cacbamoyl transferase
xuc tac cho su chuyén hoa ornithine thanh citruline s€ ngan can su tao thanh
arginine va s& tich luj L-ornithine v6i sd lugng 16n. Cac didu kién 1én men
gidng voi cac diéu kién danh cho su san xuit L-glutamat trir mot diéu 1a moi
truong phai chira mot lugng thich hop L-arginine va mdt lugng 16n biotin.
Mot thé dot bién tro dudng can citruline thudc Brevibacterium
lactofermentum ciing da dugc phat hién 1a c6 kha ning tich luy mot ndng do
cao L-ornithine tir duong (san lugng trén 40% tinh theo duong luong phan
tu).

L-citruline thi dugc san xuit boéi cac thé dot bién tro dudng can
arginine cua Corynebacterium glutamicum va Bacillus subtilis theo cach
tuong tu.

Céc thé dot bién tro dudng ciing dugc sir dung trong qué trinh san
xudt cac san pham cubi cung cua cic con dudng trao d6i chat phan nhénh.
Lén men lysine 1a mét vi du dién hinh. & cac co thé nhan so L-lysine dugc
tong hop. tir L-aspactate v6i su tao thanh mot san pham trung gian 13 o.e-
diaminopimelate. Ngoai L-lysine, L-threonine, L-methionine va L isoleucine
cling duoc sinh ra tur L-aspartate (hinh 7.6).

Glucose

i ATP  ADP

Pl

B Al Ty I: N-Axetylghutarmy|
3 N-Axetyl-glutamat  —N; pltphit
X
|
M- Axetyl-ocnitin N-Axctylglutama
;,'( semialdehic
Cachamyl
phrotphis o-Kewoglurat  Glutama

Aspactal Fumarat
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Hinh 7.5: Diéu hoa sinh tong hgp arginine & vi khuin Corynebacterium sinh
glutamate
Mot diém kiém soat quan trong trong con duong diaminopimelate 1a
aspartokinase, n xtic tic cho budc dau tién trong su tong hop tat ca cac
aminoacid thudc ho nay. O céac chi Corynebacterium va Brevibacterium,
enzyme nay bj kim hiam theo kiéu lién hé nguoc boi L-lysine cong voi L-
threonine. Do vay mdt thé tro dudng can homoserine va mot thé trg dudng
kép can threonine-metionin da duoc phan 1ap tir Corynebacterium
glutamicum va Brevibacterium flavum, theo thu tu, dé giam du trir ndi bao
ctia L-threonine, mot chat kim ham rd rét dbi véi aspactokinase. Ca hai thé
dot bién déu co kha nang tich Ity mot néng d6 L-lysine cao; mdt luwgng biotin
day du duoc dwa vao méi trudng dé ngin can té bao tao thanh L-glutamate.

METHIONINE ---+ ISOLEUCINE
! i f
:L i & -Ketohutirs)
prtew | A
! |
Aspactal — - Aspaclyl —— Aspactsl o Homoxerin—Y THREQNINE
photphi B-semialdehil
Bihidro-
dipieolina!
£ -Diamino-
pimezlat
LYSINE
|

Hinh 7.6: Piéu hoa sinh téng hop aminoacids thudc ho aspartate &
Brevibacterium flavum va Corynebacterium glutamicum

3. San xuat cac aminoacid nho cac thé dot bién vé diéu hoa
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Phuong phap dung cac thé dot bién tro dudng néu trén khong thich
hop ddi véi viéc san xuét cac aminoacid 13 san pham cudi ciing cua cac con
duong trao d6i chat phan nhanh, nhu arginine va histidine. Chung c6 thé
dugc san xuat nho cac thé dot bién vé didu hoa da bi mat di mot kha nang
diéu hoa sinh téng hop nao do. Cac thé dot bién nhu vay da dugc tao ra dudi
dang cac thé dot bién dé khang vé6i cac chit twong ty aminoacid hodc dudi
dang mot thé hoi bién tir thé dot bién tro dudng song bi khuyét mot enzyme
diéu hoa.

Céc hop chat gidng cac amino acid tw nhién vé mit ciu tric thuong
gdy tac dong 1én sinh trudng ciia mot s vi sinh vat. Trude day nguoi ta goi
chung 13 cac "izoster" dé nhan manh tinh gidng nhau vé hod hoc khong gian
cta chimg. Ngay nay, ching duoc goi 13 cic chét tuong ty aminoacid. Téac
dung him ham cua ching s¢€ bi loai bé khi dua vao cac aminoacid ty nhién
tuong ng. Mot s6 chat twong ty aminoacid hoat dong nhu mot corepressor
gid hodac mot chit kim ham theo méi lién hé nguoc gia cua mot enzyme tham
gia vao qua trinh sinh tong hop aminoacid ty nhién tuong ung, dong thoi
cling kim ham su gin aminoacid d6 vao protein. Do vy & cac chung dot bién
dé khang voi cac chat twong tu aminoacidty nhién, enzyme diéu hoa s& trd
nén mat tinh man cam.

Vao nam 1970 nguoi ta dd phan 1ap duoc mot thé dot bién dé khang
v6i chit tuong tu chia luu huynh cia lysine, S-(2-aminoethyl)-L-cysteine,
(SAEC - cong thu:c NH,CH,CH>SCH,CH(NH2)COOH  tur Brevibacterium
Slavum. Khong giéng nhu sy diéu hoa sinh tong hop lysine & Escherichia
coli duoc kiém soat boi ba izoenzyme cua aspactokinase va ba san pham cudi
cung L-lysine, L-threonine va L-metionin, sy diéu hoa & Brevibacterium
flavum dién ra don gian hon : chi c6 mot aspartokinase bi kim ham theo kiéu
lién hé nguoc boi L-lysine va L-threonine. Sinh trudng cua Brevibacterium
Sflavum bi kim ham bdi SAEC. Sy kim ham dugc tang cuong 10 rét boi L-
threonine, va bi loai bé nho lysine. Diéu d6 chi ra réng SAEC hoat dong nhu
mot chat kim ham gia cua aspartokinase theo kiéu lién hé nguoc. Vi thé mot
s6 thé dot bién dé khang v6i SAEC s& trd thanh cac ching chira mot
aspartokinase mat man cam dbi véi co ché didu hoa theo kiéu lién hé nguoc.

Trong thuc té, mot s6 chung c6 kha ning tong hop tiém tang L-lysine
da dugc tim thiy trong cac thé dot bién dé khang véi SAEC, chung co kha
nang sinh trudng khi c6 mat ca SAEC 13n L-threonine. Chung t6t nhat sinh ra
t6i 31-33 g/l L-lysine. Aspartokinase trong thé dot bién nay cé tinh min cam
voi su diéu hoa bai L-lysine cong vdi L-threonine theo kiéu lién hé nguoc
thip hon khoang 150 14n so v&i enzyme trong cic chung bd me.
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Bién phap két hop tinh tro dudng va su sai hong vé diéu hoa hién
dang dugc tmg dung rong rdi dé cai thién cic vi sinh vat tong hop céc
aminoacid. & Brevibacterium lactofermentum, aspartokinase bi kim ham khi
b6 sung dong thoi hodc riéng ré L-lysine va L- threonine. Ngoai ra,
dihydrodipicolinate sinthase, enzyme tham gia vao sy sinh tong hop lysine
ciing bi ¢ ché boi L-lysine; nhitng mbi tuong quan vé diéu hoa nhu vay
dugc goi 1a "su khoa lién dong trao ddi chat" (metabolic interlock). Mot thé
dot bién dé khang véi SAEC phan 1ap duoc trén mot moi trudng chira SAEC
cong véi L-threonine di tich luy mot lwong 16n L-lysine (18g/1). Mot thé dot
bién tro dudng can leucine bit ngudn tir thé dot bién dé khang voi SAEC tao
ra t6i 41g/l L-lysine nho su mat man cam di truyén cta aspartokinase véi su
kim hidm cta L-threonine va L-lysine theo co ché lién hé nguoc ciing nhu
nhd sy giai kim him cua dihydrodipicolinate sinthase trong trudng hop thiéu
L-leucine. Mt phat hién tuong tu cling gap & chung Corynebacterium
glutamicum can L-homoserine va L-leucine va dé khang voi SAEC. &
Brevibacterium lactofermentum dy trit cia DL-alanine ndi bao cao hon du
trit cta cac aminoacid khac. Trong té bao cua ching nay, alanine duogc tao
thanh boi pyruvate-L-aminoacid transaminase tir pyruvate va boi aspartate 3-
decarboxylase tir aspartate. Ca hai acid déu 1a nhitng tién chat thong thuong
trong sy sinh téng hop L-lysine va L-alanine. Nhu véy cac thé dot bién trg
dudng can alanine s& c6 mot nang suat L-lysine cao hon chung bb me. Trong
thuce té, da phan lap dugc mot thé dot bién tro dudng can L-alanine c6 nguon
gdc tir thé dot bién dé khang v6i SAEC da san xuat duoc 39 g/l L-lysine. Mot
chung hoang dai cta Brevibacterium lactofermentum man cam cao d6i véi
cac chat tuong tu lysine, a-chlorocaprolactame hodc y-methyl-L-lysine ding
riéng r&. Mot thé dot blen dé khang véi ca hai chét tuong tu lysine 6 nguén
gdc tir mot thé dot bién can alanin dé khang SAEC da san xuat t6i 60 g/l L-
lysine.

Methionine
Threonine
Isoleucine

+

ATP  ADP t

t
AspacﬁlP|:1J> Aspactat-semialdehyi
Aspactatokinase
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Hinh 7.7: San xuit céng nghiép lysine nhé Brevibacterium flavum

Mot vi du khac vé viée ung dung su sai hdng vé diéu hoa két hop véi
tinh trg dudng trong mot vi khuan san sinh aminoacid 1a sy san xuat L-
threonine. & Corynebacterium glutamicum va Brevibacterium flavum sy tong
hop thira L-threonine bi ngin can bang sy kim ham aspactokinase theo kiéu
lién hé nguoc boi L-threonine cong L-lysine, cling nhu bang sy kim ham
homoserine dehydrogenase theo kiéu lién hé ngugc boi L-threonine (hinh
7.6), ngay ca khi sir dung cac thé dot bién can isoleucine dé khang véi SAEC.
Su san xuit thira L-threonine nhd mot thé dot bién dé khang véi mot chat
tuong tu threonine, a-amino-B-hydroxyvalerate,
CH,CH,CH(OH)CH(NH,)COOH (AHV), dd duogc tao ra tir sy mat man cam
di truyén d6i voi sy kim ham theo kiéu lién hé nguoc boi L- threonine. Ca
homoserine dehydrogenase 1dn homoserine kinase tham gia vao su tong hop
L-threonine déu bj kiém ché boi L-methionine & ca hai chung va do vay, da
¢6 thé thu dugc mot thé tro dudng cAn metionin c6 nang suét tao L-threonine
cao hon ching bd me. Cac vi khuan san xudt c6 hiéu qua L-arginine da duoc
chon loc theo cach sau: mot chung hoang dai cua Corynebacterium
glutamicum thi dé khang cao v&i cac chat trong ty cua arginine la canavanin
va L-arginine hydroxamate. M6t thé dot bién man cam véi D-serine ¢6 ngudn
goc tir mot thé dot bién tro dudng can isoleucine thi lai man cam véi ca hai
chat twong tu ctia arginine. Didu nay c6 thé xay 1a nho tinh thAm qua mang té
bao cua cac chat tuong tu cua arginine dugc tang cuong va nho tinh man cam
clia cac enzyme diéu hoa tham gia vao sy sinh téng hop L-arginine (‘101 voi
cac chit tuong ty. Thé dot bién da san xuét 1,5 g/l arginine va nang suét cia
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thé dot bién nay co thé dugc cai thién tung budc nho cac bude dot bién va
chon loc xa hon. Thé dot bién cubi cung chon dugc c6 tinh dé khang véi L-
arginine hydroxamate, D-arginine va 2-thiazolalanine, song lai man cam véi
D-serine, va né di san xuat dugc 20-25 g/l L- -arginine trong mot moi truong
chura 15% duong. L-arginine cling duoc san xuét cong nghiép nhd cac thé dot
bién vé diéu hoa ctia Bacillus subtilis va cia Brevibacterium flavum.

Gan day, viéc tao ra céc thé dot bién vé dléu hoa nho st dung cac
phuong phap tai nap da dugc phat trién trén Serratia marcescens thudc ho
Enterobacteriaceae. Phuong phap tai nap bao gdbm hai phan : chon cac dot
bién ca 1¢ giy nén sy sai hong hoan toan cac co ché diéu hoa khac nhau, va to
hop cac thé dot bién da duoc chon loc bing bién phap dong tai nap. Chang
han, mdt ching Serratia marcescens san sinh threonine dugc tao ra nhu sau:
Mot thé tai nap da dugc cau tao tu 1) mot chung can threonine ma chung gbc
chia cac enzyme cdu tric aspartokinase man cam voi threonine va
homoserine dehydrogenase va 2) mot phage da dugc nhan Ién trén trén mat
chung khuyét co ché diéu hoa theo kiéu lién hé ngugc ddi véi aspartokinase
mAan cam véi threonine va homoserine dehydrogenase. Thé tai nap nay thiéu
ca hai co ché kim ham theo kiéu lién hé nguoc va kiém ché ddi véi ca hai
enzyme, va da san xuét duoc 8,3 g/l L-threonine. Sau do, vung threonine cua
thé tai nap nay duoc chuyen vao trong mét ching can threonine ¢ nguon goc
tir mot ching bi khuyét vé& co ché lién hé nguoc ciing nhu co ché kiém ché
d6i v6i aspartokinase man cam véi lysine. mot trong cac thé tai nap di tao
nén mdét ham luong cao ca hai enzyme aspartokinase va homoserine
dehydrogenase khong man cam véi co ché lién hé nguoc va tiét ra khoang 25
g/l L-threonine vao mot moi truong chtra 16% saccharose.

Mot yéu t6 quan trong khac trong san xuat thuong mai cac aminoacid
1a yéu t6 tiér. Noi chung, sinh vét khong tiét cac san pham trao d6i chat ma
chung da phai bd cong suc nhiéu méi tao duoc. Tuy nhién, su tiét céc
aminoacid c6 thé duogc thuc hién theo nhiéu cach, dic biét béng cach lam
thay ddi tinh thim cta té bao. Chang han, & Corynebacterrium glutamicum,
mét vi khuan san sinh acid glutamic, tinh thdm cua té bao co thé duoc tang
cuong béng mot su thiét hut mot chit dinh dudng dac biét din dén viéc co
thé tao ra mot mang té bao yéu, nhd d6 cho phép no tiét ra acid glutamic
thira.

Chung Corynebacterium glutamicum ding dé san xuit acid glutamic thiéu
hén hodc chi c6 kha nang han ché dbi véi viée chuyén o-ketoglutaric, mot
san pham trung gian cta chu trinh TCA, thanh succinyl-CoA (hinh 7.8 a).
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(a) (b)

8. San xuit acid glutamic
a) Su dyng con duong phu glyoxylate dé bu dép cac chat trung
gian thiét yeu cua chu trinh Krebs.
b) Sau khi két thic sinh truéng, hau nhu toan bo cacbon co
chat duoc chuyén thanh glutamate.
Bing viéc khdng ché nong do biotin thap va viéc bd sung cac dan
Xuat cua cac axit béo co thé 1am tang tinh tham cta mang va ting sy tiét
nhitng nong do glutamic acidcao. Cac vi khuan da bi hu hai nhu vay sé su
dung chu trinh glyoxylate dé thoa man nhu cau cta chung vé cac chét trao
d6i trung gian thiét yéu, dic biét 1a trong pha sinh truong. Sau khi sinh
truong da bi giéi han do ngudn dinh dudng bi thay d6i, mot sy chuyén hoa
isocitrate (gﬁn nhu hoan toan néu tinh theo mol hodc 81,7% néu tinh theo
trong luong) s€ xay ra (hinh 7.8 b ).

IV. San xuat cac purine nucleotide

1. IMP
Sau khi san xuat thanh cong & quy mo coéng nghiép cic aminoacid
nhd 1én men, nguoi ta da tién hanh cac nghién ctru rong rdi nham xay dung
quy trinh san xuét 1én men céc nucleotide ting vi, IMG va GMP. Tuy nhién,
1én men nucleotit khac 1én men céc aminoacid & mét s diém sau :
1. Su sinh tong hop cac purin nucleotide dién ra twong ddi phirc tap .
Ngoai con dudng trao ddi chit de novo , cac con dudng tng ciru va
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chuyén hoa 13n nhau ciing tham gia vao sy sinh téng hop nucleotide purine
(hinh 7.9).

2. Cac enzyme c6 kha ning phan giai cac nucleotide phan bd rong trong
cac vi sinh vat.

3. Cac nucleotide khong thAm t6t qua mang té bao. Do vay vi sinh vat
khong dé dang tiét cac nucleotide vao méi truong nudi cdy qua hang rao
tham thau.

Nhimng van dé phtrc tap trén di dwoc khic phuc va tir 1au IMP da duoc
san xudt 6 Nhat Ban khong chi biang phuong phap phan giai ARN nhd
enzyme ma con bang hai phuong phap 1én men :

1. San Xuat 1én men truc tiép IMP bang con duong sinh tong hop de novo.
2. San xuét inosine bang 1én men sau d6 chuyén hoa héa hoc inosine thanh
IMP.

O day s& néi k¥ hon vé qua trinh 1én men tryc tiép.

Dé khic phuc cac kho khin trong 1én men san xudt truc tiép IMP, hai
phuong hudng nghién ciru sau ddy di duoc tién hanh :

1. Lam mét doan di truyén hoat tinh phan giai nucleotide cta cac thé dot
bién Bacillus subtilis san xuat inosine.

2. Cai thién vé di truyén va vé moi truong nham ting ning suit IMP &
Brevibacterium ammoniagenes.

San xuét cong nghi€p IMP hi¢n nay dudc thuc hién nho cac thé dot
bién cuia Brevibacterium ammoniagenes theo phuong phap thir hai.

PRPP
l PRPP amidotransferase

PRA
l GARP sintetase

GARP

l
I

SAICARP
l SAMP liase

AI{:‘ﬁR F
AICARP focmyltransferase

FA IC.H.RP

PRPP IMP xiclohidrolase
MP dehidrogenase
SAM sintetase__



148

Hinh 7.9: Con duwong sinh tong hop cac purine nucleotide

Chung Brevibacterium ammoniagenes KY3454 (ATCC 6872) da
duoc coi nhu cay dén than cua Aladin vi chung nay va cac thé dot bién sinh
ra tir n6 san xuat nhiéu loai nucleotid va cac dan xuat ciia chiing theo ca con
dudng de novo 1an con dudng tmg ctru.

Dé xdy dung quy trinh san xuat 1én men IMP & quy mo cong nghiép,
hang loat ching Brevibacterium ammoniagenes da duoc lya chon theo tirng
budc nham ting ning suat IMP sau khi da xir 1y dot bién nhiéu 1an bang tia tir
ngoai hoic NTG (N-methyl-N- nitro-N-nitrosoguanidine). Mot thé dot bién
trg dudng héng ddi vé6i adenine, KY 13102, lan dau tién da duge phén 13p vao
nam 1968 .

Khi b sung Mn™ & ndng d6 dudi tdi wu cho sinh trudng, ching nay
d3 san xuét dugc trén 12 g/l IMP. Tuy nhién, ham lugng cao cia Mn™ (trén
20 g/1) s€ kich thich sinh trudng, song lai lam gidm manh su tich luy IMP va
lam tang sy tich luy hypoxanthine.

Ching KY 13102, do tinh min cam cao ndi Mn™ nhu véy, di khong
thich hop cho su san xuat cong nghiép IMP. Sau do, tir ching K'Y 13102, mot
chung khac tich luy IMP song khong min cam véi Mn™, ching KY 13171, da
dugc tao ra. Sinh trudng té bao va sy tich luy IMP déu tang khi ndng d6 Mn"



149

tang. Tuy nhién ning suat IMP cta ching KY 13171 khong du thoa min cho
mat quy trinh san xuat thyc té va cé hiéu qua kinh té.

Su tong hop cac purié nucleotide & Brevibacterium ammoniagenes
duoc diéu hoa bai adenin va cac dan xuét cua guanine. Pic biét, enzyme chia
khoéa PRPP amidotransferase bi kim ham manh bo1 GMP cling nhu bdi ATP,
ADP va AMP. Dé cai thién ning suat IMP ngtroi ta dd tim cach loai bo su
kiém soat cia GMP theo kiéu lién hé nguoc trong sy sinh téng hop de novo
purine. Két qua 13 vao nam 1982, ching KY13184 thiéu hut IMP
dehydrogenase va can guanine cho sinh truéng dd duogc tao ra tir ching
KY13171. Truc d6 di c6 nhidu cong trinh nghién ctru chimg minh ring nhu
cAu vé guanin cd lién quan t6i su ting niang suidt IMP va inosine &
Brevibacterium ammoniagenes.

Bfing cac chu ky dot bién va chon loc xa hon, nhiéu ching tdt hon da
dugc tao ra tir KY13184. Cubi cung ngtioi ta da thu dwoc mot chung san xuét
IMP c6 hi€u qua, chung KY 13369, tich luy t&1 20-27 g/l IMP, nhung khong
tich luy hypoxanthine. Sy ting ning suat IMP va sy giam ning suit
hypoxanthine khong do su bién ddi vé toc do sinh téng hop purine nucleotide
de novo hay vé hoat tinh phan giai IMP giy ra ma c6 thé 1 do tinh thim d6i
véi su tiét IMP da duoc cai thién.

XMP

Vao nam 1964, 1an dau tién ngudi ta cho biét ching KY9978, mot thé
d6t bién can guanine cua Corynebacterium glutamicum tao ra duoc 2,57 g/l
XMP. Sau do,da tich liy dugc mot lugng XMP 16n hon so voi
Corynebacterium glutamicum KY9987. Khi bd sung thira cac din xuat cia
guanine, sy tich luy XMP bi trc ché. Sy tich luy XMP cta ching nay hinh
nhu 14 do hau qua cia su tiét truc tiép nucleotide dugc tong hop de novo ra
khoi té bao, boi vi XMP pyrophotphorylase chi c6 mit & ham luong rat thip
hodc hau nhu khong cé, va xanthine dugc cung cap tir bén ngoai da khong
duoc chuyén hod thanh XMP bai cac té bao dang sinh trudng.

Trong qua trinh 1én men nay, nong d6 Mn*" trong méi trudng kich
thich rd rét su tich luy XMP. Khi c6 mat 1000 pg/l Mn*", 6,46 g/l XMP da
duoc tong hop, trong khi c¢6 mat 10 pg/l Mn®", chi ¢6 3,18 g/ duoc, tao
thanh. Diéu nay trai ngugc han voi qua trinh 1én men IMP nho cac the dot
bién tro dudng can adenin cung loai. Su tiét truc tiép IMP ra khoi cac té bao
Brevibacterium ammoniagenes thuong gip khé khan, cho nén dot bién vé
tinh tham 1 bién phap chu yéu dé tao ra cac ching san sinh IMP.

So v6i cac thé dot bién san sinh IMP, cac thé dot bién san sinh XMP
c6 thé tao ra dé hon vi su tiét truc tlep XMP xay ra dé dang. Theo Fujio va
Furuya (1984) mot thé dot bién cdn guanine, héng vé adenine cua
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Brevibacterium — ammoniagenes c6 hoat tinh nucleotidase yéu, chung
KY13215, da tich liy dugc vai chuc gam XMP trong mot lit moi trudng.
GMP

Viéc san xuat GMP bang con dudng 1én men tryc tiép con chua thuc
hién duoc Hién nay GMP c6 thé duoc san xuat cong nghiép qua XMP bang
cach st dung mot chung tich luj XMP va mot ching chuyén hoa XMP.
Chung KY13510 da duoc Fujio va ctv tao ra nam 1984 tu chung
Brevibacterium ammoniagenes ATCC 6872 qua mot sd budc dot bién.
Chung nay dé khang véi decoyinin, thiéu thuc sy hoat tinh phan giai 5'-
nucleotide va giau GMP sinthethase (XMP aminase). Cac t& bao KY 13510
chuyén hoa c6 hiéu qua XMP thanh GMP.

Thanh phan hdn hop co ban dung dé chuyén héa gom KH,PO,,
K;HPO4, MgS04.7H,0, CaCl,.2H,0, FeS04.7H,O, MnS04.4-6H0, L-
cysteine-HCI, axit nicotinic, va biotin. Ngoai ra dé chuyén hod con can mot
chat hoat dong bé mat, polyoxyethylene stearilamine (POESA) 1a chit tao
diéu kién cho XMP va GMP tham qua mang té bao. Nhimg luong 16n GDP,
GTP cling nhu GMP da dugc tao thanh tr XMP khi viéc nudi céy duoc tién
hanh ¢ 32°C. Trong khi do, chi c6 mdt minh GMP dugc tao thanh khi nudi &
42°C.

Téc d6 chuyén hoa da cao hon téi 88%. Thong khi 1 nhan té khong
thé thiéu. pH t6i wu 1a 7,4. Sau 22 gio 0 50 g/l XMP . Na,.7H,0 véi 120 gam
té bao K'Y 13510 // trong mdt ndi 1én men 5 lit, 43,5 g/l GMP.Na,.7H,0 da
duoc tao thanh.

GMP sinthethase (XMP aminase) can ATP dé chuyén hoa XMP thanh
GMP va sinh ra AMP. C6 18 ATP cua té bao da dugce st dung vao giai doan
dau cua sy chuyén hoa va gan nhu toan by ATP dugc tiéu dung trong phan
g chuyén hoa déu duoc tai sinh tir AMP va glucose.

V. Vitamin

Mot s6 vitamin quan trong di duoc san xudt & quy md thuong mai
nho cic qua trinh xtc tac sinh hoc. Céc vitamin thuong dugc st dung 1am céac
chét bd sung cho thirc n ctia ngudi va dong vat.

Tinh vé& mat doanh thu céc loai duoc phém, san xuit cac vitamin chi
dung thr hai sau cac chat khang sinh - tirc 13 vao khoang gan mot ty USD
mdi nam. Hau hét cac loai vitamin duoc san xuat thuong mai nhd bién phap
tong hop hoa hoc. Tuy nhién, mot vai loai vitamin mudn dwoc téng hop hoa
hoc véi gid thanh ré phai trai qua nhitng qua trinh qué phuc tap trong khi do
lai co6 thé duoc san xuét bang bién phap xuc tac sinh hoc. Trong s nay,
vitamin B, va riboflavin 1a nhitng vitamin quan trong nhit.

1. Vitamin B,
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Trong tu nhién, vitamin B, chi dugc téng hop nhd vi sinh vat. La
mét coenzyme, trong hoa sinh hoc dong vat vitamin B, ¢6 vai tro quan trong
trong nhiéu sy tai sip xép noi phan ti, & d6 mot nguyén tir hidro gan vao mot
nguyén tir cacbon dwoc ddi chd cho mot goc thay thé gin vao nguyén tir
cacbon bén canh. & nguoi, sy thiéu nhiéu vitamin B, sé din dén mot bénh
nghiém trong c6 tén la bénh thiéu mau dc tinh, dugc dac trung boi sy san
xudt it cac té bao hong cau va boi nhitng sy r6i loan trong hé than kinh.

Nhu cau vé vitamin B, ciia dong vét dugc dap ing nho thyc pham an
vao hay nho hip thy vitamin trong rudt ctia dong vét do cac vi sinh vat dudong
rudt sinh ra. Thyuc vat khong sinh ra va ciing khong st dung vitamin By;.

Dé san xuat cong nghiép vitamin Bi, ngudi ta sir dung cac chung vi
sinh vat da
duogc chon loc mdt cach dac biét, co san lugng cao vé vitamin Bi,. cac thanh
vién
ciia vi khuan thudc chi Propionibacterium cho san lugng giao dong trong
khoang tir 19-23 mg/l trong mot qua trinh-hai giai doan, con mot vi khuén
khac, Pseudomonas denitrificans, c6 thé san xuat 60 mg/l trong mot qua
trinh-mdt giai doan st dung ri dudng cu cai lam nguén cacbon.

Vitamin B, trong ciu tric c6 chtra cobalt 1a phan co ban, vi vay san
lwong cua vitamin nay s& ting 1én dang ké khi cobalt duoc bd sung vao mdi
truong nudi cdy (hinh 7.10).

2. Riboflavin

Riboflavin 1a hop chit me cua flavin, FAD va FMN tac 1a cua cac
coenzyme gitr vai tr0 quan trong trong cac enzyme tham gia vao cac phan
g oxi hoa-khir trong hau hét ‘moi sinh vat (hinh 7.10). Riboflavin duoc tong
hop boi nhidu vi sinh vat, gdm ca vi khudn, ndm men va nim soi. Nam
Ashbya gossypii sinh ra mot lugng 16n vitamin nay (té1 7g/1) va do vay duogc
sir dung d6i v6i hau hét cac qua trinh san xuat nho vi sinh vat. Tuy c6 san
lwong cao nhu vy, song giita qua trinh san xudt nho vi sinh vat va su tong
hop hoéa hoc ludn ludn cé sy canh tranh kinh té 16m.

HaC
—CO0=CH=CH ™1 CHy CH,~CO—NH,

G
Hg -C0— GH‘2 CH\ Vs \\. /C
‘o ¢ e \/CH —CH,—CH,—CO—NH,

TN L't N e
AT =¥\
Chy| o0 /" H
CH-N N—C I ”
NH—C0—CH—G L 1 I /O
p—CO—CH— c.! C_ A
\c\/ \\#x \‘cﬁ CHy Hac—? —H
N
C’O CHy;—CH, CH&C CHy—CH,—CO—NH; Hac_c. =0
NH ! N
) ) g CHg | |
i AN HH-C—H
cH R R |
V4N o Vs '\C¢ \
0 H—C—OH
CHg /\P,;_H_? OT T CH, I
o c—=C H—C—OH
/HH\ I
CH _CH Hee=C— M



152

Hinh 7.10: Trai -Cyanocobalamin (vitamin B12), Phai -Riboflavin (Vitamin B2)

CAau héi on tap chuwong 7
1.Trinh bay:
a.Cac co ché diéu hoa hoat tinh va sy tong hop enzyme & cac chung
hoang dai
b.Nguyén tic cta su tong hop thira.
c.Tinh chét va vai trd cta cac enzyme di lap thé trong diéu hoa hoat tinh
enzyme.
d.Cac phuong phap tao cac thé dot bién tong hop thira
e. Nguyén tic ciia ky thuat penicillin
2. Lysine c6 thé duoc tao ra nho E. coli b?mg cach loai CO; tir mot acid amin
chira 7 cacbon, acid amin nay c6 tén la:
a.guanine
b.proline
c.acid diaminopimelic
d.acid glutamic
e. acid a-ketoglutaric
3. San xudt cong nghiép acid glutamic sir dung cac loai thudc mot trong cac
chi sau day:
a. Corynebacterium
b. Pseudomonas
c. Escherichia
d. Acetobacter
e. Clostridium
4. Ezyme DAP decarboxylase chuyén héa acid diaminopimelic thanh:
a. ethanol
b. acid acetic
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c. acid glutamic
d. acid lactic

e. lysine

5.Trong su sinh tong hop thira acid glutamic, hay néu vai tro cua chu trinh
glyoxylate, biotin va cac dan xuét ciia cac acid béo. O ching san xuat nhiing
enzyme nao hoat ddng manh, enzyme nao thiéu hoic hoat déng rat yéu ?

6. Trong su diéu hoa sinh tong hop cac nucleotide purine & Corynebacterium
glutamicum (tra 161 bang dung hodc sai):
a.Cac thé dot bién tiét IMP manh 13 cac thé dot bién tro dudng vé
adenié va xanthine
b.Viéc tao ra cac thé dot bién thira GMP d& dang hon vi chi cin mot
budc tao su sai hong vé diéu hoa cua IMP- dehydrogenase 1a du.
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Chuong 8

Cac chat trao doi bac hai
I. Cac chat khang sinh

Hién d3 biét trén 8000 chat khang sinh va mdi nim cé khoang vai
tram chdt khang sinh méi dugc phat hién. Trong twong lai chic chin con
¢ nhiéu chét khang sinh khéc nita ciing s& dugc tim ra vi da sé cac vi sinh
vat c6 kha niang tao thanh chét khang sinh da dugc nghién ctru cho t6i nay
déu chi thudc vé cac chi Streptomyces va Bacillus. Nhiéu nha nghién ctru
vé cac chat khang sinh tin ring s& c6 nhiéu chét khang sinh méi dugc phat
hién néu tim thém ¢ cac nhom vi sinh vat khac. Mat khac cac ky thuét cua
cong nghé di truyén sé cho phep thiét ké mot cach nhén tao cac chat khang
sinh mai khi ma cac chi tiét vé ban dd gen cua cac vi sinh vét san sinh chat
khang sinh da duoc biét rd.

Tuy nhién, phuong thie chu yéu dugc stir dung cho dén nay dé phat
hién cac chit khang sinh moi van 1a phuong phap sang loc. Trong phuong
phap sang loc, mot sO lwong 16n ching vi sinh vat ¢6 tlem ndng tao thanh
chét khang sinh s& dugc thu thap tir t nhién dudi dang gidng thuin khiét,
sau d6 cac ching nay s& dugc kiém nghiém kha ning sinh khang sinh qua
viéc xem xem chung c6 tao ra bat cir chat khuéch tan ndo ¢ nang luc e
ché sy sinh truong ctia cac vi khuan kiém dinh hay khong. Vi khuan kiém
dinh duogc lya chon tir nhiéu loai vi khuan nhung d6 phai 1a cac ching dai
dién hodc gan giii voi cac loai vi khuan gay bénh. Quy trinh c6 dién dé
kiém nghiém cac chung vi sinh vat méi c6 kha ning sinh khang sinh 1a
phuong phap cdy vach do Fleming st dung lan dau trong cc nghién ciru
tién phong ciia 6ng vé penicillin. Nhitng ching nao dwgc ching minh 1a c6
kha ning sinh khang sinh s& duwoc nghién ctru tiép dé xac dinh xem chat
khang sinh ma ching sinh ra c6 phai 1a méi hay khong.

Khi mot co thé san sinh mot chat khéng sinh méi duge phét hién,
chét khang sinh do6 s€ dugc san xuat & sb luong 16n, tinh khiét, kiém
nghiém vé doc tinh va hoat tinh diéu tri & cac dong vét da bi gay nhiém.
Da s6 khang sinh mdi s€ khong cho két qua duong tinh ¢ cac phep thur trén
dong vat ma chi mot sé6 moi dat két qua nay. Cudi cung, chi mot s6 rat it
cac chat khang sinh méi ny ¢ cong dung trong y hoc va duoc san xuit &
quy mo thuong mai.

1. Céc céng doan sdn xudt thwong mai
Mot chat khang sinh muén san xuit dugc & quy mo thuong mai
trude hét phai duoc san xuat thanh coéng & cac ndi 1én men cong nghiép
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dung tich l6n. ¢ day, viéc hoan thién cac phuong phap tinh khiét c6 higu
qua gil vai tr6 quan trong nhit. S¢ di can tao ra cac phuong phap tach
chiét va tinh khiét vi luong khang sinh c6 mit trong dich 1én men thuong
rat nho. Néu chat khang sinh hoa tan trong mot loai dung méi hitu co
khéng tron 14n trong nudce thi co thé dé dang tinh khiét n6 bang cach chiét
chat khang sinh voi mot thé tich nho dung méi va qua d6 co dic chat
khang sinh. Néu chat khang sinh khong tan trong dung méi thi phai loai nd
khoi dich 1én men bang cach hap phuy, trao ddi ion hodc két tiia bang con
duong hoa hoc.

Trong moi truong hop, muc dich déu 1a thu duge mot san phém két
tinh véi d¢ tinh khiét cao du rang mot sé chat khang sinh khong két tinh
dé dang va kho tinh khiét. Mot diéu c6 quan hé khac 13 vi sinh vét thuong
san sinh ra khong phai chi mot loai san pham cubi ciing ma trong do6 co 14n
ca cac chat khang sinh khac. Pé dat dugc muc tiéu cuéi cung la chi c6 mot
chat khang sinh duy nhét, cdc nha hoa hoc di phat trién cac phuong phap
loai bo san pham phu trong khi d6 cac nha vi sinh vat lai tim klem cac
ching san xuat khong sinh ra cac san pham phy khong mong muén. Hiém
khi c6 thé phan 1ap duogc tur tu nhién mdt chung vi sinh vat tao thanh chét
khang sinh mong mudn v&i ham lugng cao dat yéu cau cia san xuat
thwong mai. Do vy, mot trong nhitng nhiém vu chu yéu cta cac nha vi
sinh vat hoc cong nghi¢p 1a phan 1ap cac chung mdi co san luong cao.
Ngay nay, san lugng penicillin dé ting 1én hon 50.000 1an so vé&i chung
ban dau nho viéc chon ching va tao ra méi truong thich hop. Viéc lya
chon chung bao gom gay dot b1en gidng ban dau, nudi cac thé dot bién va
thir nghiém cac thé dot bién vé kha nang sinh chat khang sinh. Trong da s
truong hop, cac thé dot bién thuong tao ra it chét khang sinh hon bd me,
do vay viéc nhan dugc cac ching c6 san lugng cao la rat hiém hoi.

Trong nhitng ndm gan day, cac k¥ thuat ctia cong nghé di truyén da
cai thién dang ké cac quy trinh tim kiém cac chung cho san lugng cao. Ky
thugt khuéch dai .gen cho phép dua cac ban sao b6 sung clia cic gen mong
mudn vao mot té bao nhd mot vecto nhu plasmit. Viée cai thién cic qua
trinh diéu khién ciing cho phép lam ting san lwong. Tuy nhién, kho khin
cua viée sir dung cac quy trinh di truyén dé lam tang san luong 1a & chS
cac con duong sinh tong hop da s6 cac chat khang sinh thuong bao gom
rat nhiéu budc véi rat nhiéu gen va khong rd gen nao can duoc cai blen dé
nang cao san lugng. Do viy, nhitng nghién ciru co ban c¢6 y nghia rat quan
trong. Trong nhiéu trudng hop, dé tang su tong hop mot chit khang sinh
nao do, viéc tng dung cac két qua nghién ctru trao doi chit co ban mang
lai nhiéu loi ich 16n hon so v&i cac chuong trinh gay dot bién va tuyén
chon mo mam.



155

2. Cdc nhém chat khang sinh chii yéu diing trong diéu tri cho con ngieoi

C6 hai cach phan loai nhom cac chat khang sinh dung dé diéu tri
cho nguoi. Cach thir nhat dya vao y nghia kinh té ciia ching. Theo do thi
vao nam 1997, cephalosporine c¢6 doanh thu cao nhat, con trong sb cac
penicillin thi chi c6 amoxycilin (amoxil) 13 ban chay nhat. T hop cac chat
kiém ché B-lactamase v&i cac chat khang sinh B-lactam nhu augmentin
(amoxycilin + clavulanate K), primacin (imipenem + xilastatin) va unasyn
(ampicillin + sulbactum) cong v6i nhém céc chat khang sinh B-lactam tao
dugc doanh thu khoang 6 ti USD vao nam do.

Hai chit khang sinh macrolide phd rong thudc nhom erythromycin
(biacin va zithromax) dat doanh s6 gan 2 ti. Nhom thir ba 13 cac quinolone
do ciprofloxacin lam dai di¢n dat 1 ti. Ba nhom duoc phém nay, theo thur
ty, tAn cong vao su tong hop thanh t& bao, su sinh tong hop protein va
gyrase, enzyme sao chep ADN . Trong khi d6 vao nam 1995, thi truong
chat khang sinh lai dugc thdng tri boi ba nhém thudc khang khuan khac
han, d6 13 cac tetracyclin, cac aminoglycozide va cac glycopeptide voi
doanh thu trén 400 triéu USD. Khang sinh chong lao rifampin va dan xuat
méi cua cacbapenem 13 imipenem ciing ndm trong danh sach. Doanh s
toan cau cua cac chat khang sinh vao nam 2000 dat khoang 24 ti.

Phuong phap phén loai thir hai dua vao cac loai bénh nhiém khudn
ma chét khang sinh dugc st dung dé diéu tri. Cac bénh nay duoc xép
thanh hai nhom do vi khudn Gram duong hodc Gram am gy ra. Do cic vi
khuan Gram am c6 tinh thAm mang ngoai nguyén ven, con vi khuan Gram
dwong thi khong, nén néi chung cac chat khang sinh nhu vancomycin chi
trc ché sinh truong cta cac vi khuan Gram duong ma khong trc ché cac vi
khudn Gram 4m.

Céc lién ciu khuan Gram duong 13 nhitng tic nhin gdy bénh quan
trong trong cac bénh viém phdi, viém mang no va viém tai giita, trong
khi cac tu cau va cu khuan dudng rudt (Enterococcus) lai 14 tac nhan cua
cac ca nhidm trung sau md. Truc khuan lao Mycobacterium tuberculosis
van gay nén hang triéu ca tir vong mdi nam. Cac dai dich ta va dich hach
trong lich str da ting do hai loai vi khuan Gram am, Yersinia pestis va
Vibrio cholera gay ra, trong khi cac chung E. coli, Salmonella va Shigella
thuong xuyén 1a nguyén nhan cua cac bénh tiéu chay. Tryc khuan Gram
am Pseudomonas aeruginosa thudong dugc moé td nhu mot tac nhan co héi
gay bénh & nhiing nguoi bi ton thuong vé mién dich hodc bi bénh u xo
nang.

Giéng nhu cac bénh dich hach, ta, tiéu chay, mot s6 bénh nhiém
khuan nhu viém phdi thudng dé bi mic nhat trong méi truong cong dong,
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trong khi cac bénh khac lai bi nhiém trong moi truong bénh vién, thuong
dugc goi la cac bénh nhiém trung bénh vién. Cac bénh sau mo do tu cau
va cu khuan duong rudt thugc nhém thir hai, va vi chiing tdn tai trong
mdi truong thudng xuyén sir dung cac chat khang sinh nén nhiéu ching tu
cau va cau khudn dudng rudt ¢ tinh dé khang voi cac chit khang sinh va
trg thanh cac vi khuan dic biét phién ha.

Céc tu cau khang cac penicillin va dic biét 1a khang methicilin c¢6
thé co mat voi ty 1 rt cao (40% ti 1& nhidm trung gip & Staphylococccus
aureus khang methicilin va 50% gip & S. epidermidis khang chat khang
sinh nay) & mot sd bénh vién. Chung gy tir vong cao (25-63%) trong cac
truong hop nhiém tring méu.

Vao cubi nhimg nim 1990 céc cau khuén duong rudt chiém toi 12%
tong s6 ca nhiém tring bénh vién & mot sb thanh phd cua My trong d6 trén
15% trudng hop vi khuan dé khang voi vancomycin. Nhiém trung do ciu

kl}uan duong rudt dé khang voi vancomycin di gay nén ti 16 tir vong tir 42
den 81%.

Bang 8.1: Phwong phap diéu tri hiéu quéa nhat bang chit khang sinh

Bénh  nhiém | T4c nhan giy bénh Phuong phép trj liéu hiéu qua nhat

trung

Viém phéi | Streptococcus cephalosporin phd rong thé hé 4,

cong dong pneumoniae macrolide hodc fluoroquinolone

Viém phéi | Vi khuidn Gram 4am | cephalosporin phd rong thé hé 4,

bénh vién hoac tu cau imipenem va aminoglycozide,
vancomycin

Viém mang | S. pneumoniae hoac | cephalosporin phé rong +

ndo Neisseria vancomycin + rifampin

meningitidis
Hoi ching | Truc khudn Gram | cephalosporin + aminoglycoside +
nhiém trung am, song c¢a cau | vancomycin

khudn Gram dwong

Nhidém tring | Vi khuin Gram am | sulfametoxazol —+  trimetroprim,
duong ni¢u nhu E. coli fluoroquinolone, fosfomycin
Lao Mycobacterium isoniazid + rifampin + pirizinaid +

tuberculosis

etambutol
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Nhiéu chat khang sinh khac ciing dd dugc st dung trong nhiing
truong hop dac biét va chéng lai nhitng vi khuan dic biét, chéng han
bacitracin dugc sir dung tai chd dé chéng lai cac bénh nhiém khuin & da
con cac tetracyclin dugc dung dé diéu tri cac bénh do Helicobacter, Vibrio
cholerae va cac bénh nhiém khuan do Brucella.

3. Pich tdc dung ciia cdc chdt khang sinh & vi khudn

Céc co ché tac dung ciia hau hét cac chat khang sinh khang khuan
déu dd duogc 1am sang to sau khi ngudi ta phat hién ra rang cac phn tir ndy
gdy hi€u qua Ién sinh truong cua vi khuan hodc bang cach lam cham 4ot
ngot sinh truong (lrc khuan) hodc giét chét vi khuén (diét khuan). Hinh 8.1
trinh bay bén dich chu yéu & cac vi khuéan gay bénh dugc tim ra sau nhiéu
thap ky nghién ctru vé co ché tac dung cua cac chat khang sinh : su sinh
téng hop thanh té bao, sy sinh tong hop protein, su sao chép va sira chita
ADN va sy sinh téng hop coenzyme folate.

GTE - '-_FTIM_-"-'VJ' ;

n Lo b

{ |Uc ché téng hop folat I

Mangsimhchit = %%%'Eﬂk -
L5

Gram duwomg ¢ Gram ém Wing chu chat

Hinh 8.1.- Bbn dich tic dung cha yéu ciia cac chit khang sinh Ién vi
khuan
4. Céc chat khéng sinh B-lactam : penicillin va cephalosporin
Mot trong nhitng nhom khang sinh quan trong nhét ca vé mit lich st
lAin mat y hoc 1a nhém pSlactam. Nhém nay gdm cic penicillin,
cephalosporin va cac cephamycin, dugc goi la B-lactam vi ching chira h¢
théng vong B-lactam (hinh 8.2) 1a mot hé thong di vong phire tap.
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Cac chit khang sinh B-lactam phan tmg véi hai loai enzyme chii yéu
& vi khuan. Khi biéu hién hoat dong khang khuédn ctia minh, cac chat
khang sinh B-lactam phan ng vdi cac enzyme téng hop thanh té bao lam
gién doan sy tong hop thanh té bao cta vi khuan. Trude day ngudi ta cho
rang mot chat khang sinh f-lactam kim ham hoat tinh cua transpeptidase
vi n6 giéng vé& mit cau tric voi phan D-alanyl-D-alanin cua peptidoglycan
moi sinh ra. Song trong nhiing nam gan day, nguoi ta da m6 ta v€ nhing
vi tri da thy thé trén mang té bao chat vi khuan c6 thé lién két cong hoa tri
v6i penicillin. Mot sd protein lién két v6i penicillin (penicillin binding
proteins = PBP) hoat dong nhu cic enzyme va biéu hién hoat tinh cua
carboxypeptidase, transpeptidase, endopeptidase va transglycosilase. Vai
tro chinh xac cua cac PBP, bat ké thudc hoat tinh enzyme nao, trong su
sinh trudng va phan chia té bao, van chua duogc biét 13, va vi vay co ché
phan tir cia hoat dong gdy chét cia cac chat khang sinh B-lactam van chua
thé giai thich duoc.

Nhém enzyme thir hai phan tng v6i cac chat khang sinh B-lactam c6
vai tro sinh 1y ddi lap voi cac enzim tong hop thanh té bao, tuc 13, ching
thuy phan vong B-lactam va hoat dong bao vé té bao khoi sy tn cong cua
cac B-lactam. Viéc lam bat hoat cac chat khang sinh B-lactam boi cac p-
lactamase dé dugc biét téi tir cach day hon 50 nam, va didu nay da 1a mot
yéu t6 quan trong déng gop vao viéc phat trién khong nging nhom chat
khang sinh nay. B-Lactamase la cac enzyme c6 hiéu qua cao xuc tac cho
su thuy phan hang loat cic B-lactam. Co chit cho cic enzyme nay bao
gdm cac penicillin va cac cephalosporin nhj vong ciing nhu cac B-lactam
mot vong va cac [-lacton.

4.1. Céc loai penicillin

Phdn nhom

Chat khang sinh -lactam dugc phat hién dau tién, penicillin G, chi
yéu hoat dong chéng lai cac vi khuan Gram duong. S& di nhu vay 1a vi cac
vi khuén Gram am khoéng cho chat khang sinh nay di qua. Vé sau nguoi ta
da phat hién ra nhiéu penicillin méi trong d6 mot s6 chdng lai rat c6 hiéu
quéa cac vi khuan Gram am. D¢ 1a nhiing phat hién co y nghia nhit trén
linh vic chéat khang sinh trong vai thip ky qua. Penicillin 14 cic din xuét
acyl cua acid 6-aminopenicillanic (nhan 6-APA - hinh 8.3). Chung dugc
san xuat nho hai kiéu 1én men : kiéu 1 tao ra céc penicillin véi chudi bén
khéng phén cyc tire 1a chi ¢6 cac B-lactam, va kiéu 2 sinh ra penicillin N
cing voi cac B-lactam khac (hinh 8.4). Kiéu 1 chi gdp ¢ ndm va ban chat
ctiia chudi bén khong phan cuc c6 thé xac dinh duoc bang cach bd sung
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céc tién chat chudi bén thich hgp vao méi truong 1én men. Chang han, néu
acid phenylacetic dugc bd sung vao mdi trudong 1én men kiéu 1 thi
benzylpenicillin s& dugc tao thanh. C6 nhiéu vi du vé cac penicillin sinh
téng hop dugc tao thanh theo cach nhu vay va mot sé dugc trinh bay trong
hinh 8.2.

Penicillin N 1a mét penicillin chira chudi bén D-o-aminoadipyl lién
két kiéu y, da dugc tao ra boi 8 loai nam khic nhau trong do
Cephalosporium acremonium (t€n khac Acremonium chrysogenum) 1a loai
biét rd nhat. Cac vi sinh vat nay ciing san sinh cephalosporin. Nhiéu loai
Streptomyces cling san sinh penicillin N cung vdi cac cephalosporin,
cephamycin, clavam, hay cacbapenem. Céc vi sinh vat cta ca hai nhom
1én men déu san sinh izopenicillin N trong d6 acid a-aminoadipic c6 cu
hinh L song chat nay thuong khong dugc tiét ra moi trudng 1én men ma
nguoc lai nam dudi dang mot san pham trung gian noi bao cua sinh téng
hop. Ngoai cac penicillin sinh téng hop, cac penicillin ban téng hop da
dugc san xuat bang cach acyl hoa nhan 6-APA. Nho cach nay da san xuat
duoc céc penicillin nhu methicillin, nafxilin, va cac penicillin isoxazolyl,
cac penicillin phd rong ampicillin, amoxycilin, epicilin va cyclacilin; cac
penicillin khang Pseudomonas nhu cacbenicilin va ticarcilin, cac
penicillin ureido, pipeacilin, azocilin, va mezlocilin.
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CKS Lodi sdn sinh quan trong
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R—C—N : G4 perdcillin Asperygiling nidvlans
o Gll Cephalosporivm weremonivm
CO0H Strepromyces claviligeris
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Cephalosporiun aoremoninm

_.C_
}. & 7l Cephalosporin Neovaredio fuctandurany
CH,R Sereptomyces clovaligers

COOH
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R Tienamyein Strepromiycey cuttlevs
& eid olivatic Streptomyces alivareus
N COOH | Epithienamycin | Streptomyces flavogrisens

ETERPV*
t »}p MWocardicin Nocurdia umffarmi:v
subap. [Seyemiess
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Gluconabueeer sp.
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Flexibucrer sp.
- Avetalncter sp.

Hinh 8.2: Céu triic co' s ciia mdt s6 loai chit khang sinh B-lactam gip
trong tu nhién
Penicillium chrysogenum 1a mot vi dy biét rd nhat vé 1én men kiéu
1, song mdt sO loai Penicilium khéac cling nhu hang chuc chi nam khéc
cling san sinh céc penicillin mang chuoi bén khong phan cyec.
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Hxnh 8.3: Nh®n 6-APA

G

COOH
Penicillin N

Hoat tinh sinh hoc Nong do Gc ché t6i thiéu (MIC) ctua mot
penicillin ndo d6 c6 thé dugc coi nhu mot dai lugng dé do kha nang tham
nhdp vao mang ngoai té bao, kha niang dé khang véi su tdn cong ciia cac
lactamase néu chung c6 mat, va thir ba, kha nang tre ché ciia no ddi voi
cac enzim tham gia vao sy tong hop thanh té bao. Penicillin G chi ra kha
ning chdng lai manh cac vi khuan Gram duong trir cac ching san sinh
penicillinase. Khang sinh nay c6 hoat tinh yéu hodc khong c6 hoat tinh
chéng lai cac vi khuan thudc ho Enterobacteriaceae va céc chung
Pseudomonas.

Hinh 8.5, Céc penicillin ban tong hop methycilin, khdng sinh bén
voi penicillinase ¢6 hoat tinh chéng lai vi khuén sinh penicillinase song c6
hoat tinh yéu chong lai Streptococcus faecalis va khong c6 hoat tinh d6i
v6i cac vi khudn Gram am. Tat ca cac penicillin c6 pho rong, ampicillin,
ticarcilin, va piperacilin déu man cam véi penicillinase song lai c6 hoat
tinh chéng lai cac vi khudn Gram 4m manh hon. Temocilin chi hoat dong
chéng lai cac vi khuan Gram am. Sy lién két ciia cua penicillin véi cac
protein PBP 1 tiéu chuén t6t nhat dé hiéu vé hoat tinh khang khuan & mtc
d6 phan tir. Cac PBP la, 1b, 2 va 3 1a nhitng PBP chua chét & Escherichia
coli va viéc lién két voi mot hodc nhiéu trong cic protein nay s& dan dén
su bién d6i hinh dang cua té bao va cudi cung dan dén tir vong.
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Hinh 8.5: Cic penicillin ban tong hop
Penicillin G va ampixilin ¢6 ai luc cao ddi v6i PBP 2 va 3 va hau
qua la lam xuat hién mot so luwong thap cac t€ bao bi phong 1én va kéo dai.
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Amoxycilin c6 ai luc véi cac PBP 1a, 1b va 2 va cho té bao it c6 hinh sgi
hon so v&i ampicillin. RS rang rang tinh lién két ctia cac penicillin khac
nhau véi cac PBP thay dbi rat nhiéu va ban than cac PBP & cdc vi sinh vat
khéc nhau cting c6 sy khac biét vé kiéu va sb luong. Lén men va tach san
phcfm

Penicillium chrysogenum 1a co thé van duoc st dung dé san xuét
cong nghi¢p penicillin. Cac ching cho san lugng cao da thu dugc nho gay
dot bién va chon loc bang nhiéu cach qua hon bdn chuc nim nay. Ning
suat 60 mg/l & chung dau tién nay di 1én t6i 85000 mg/l & nhimg chung
hién dang dugc dung trong san xuat.

Qua trinh san xuat penicillin duoc trinh bay theo so d6 ¢ hinh 8.6.
Gidng thuong dugc gitt dudi dang bao tir dong kho hodc giit trong nito
long. Gidng trong cac binh nudi lic (4 ngay) dugc ciy vao cac bé nhan
gidng thé tich c¢6 thé 1én t6i trén 300.000 lit.

Phan chinh cta qué trinh san xuit 1a cac ndi 1én men. Mbi truong
thong dung nhit bao gdm glucose, phenylacetate natri, cao ngd, sunfat
amon va phosphate kali acid. pH cta mé1 truong 1én men duge gitt 6 6,8-
7,4 bang cach bd sung NaOH hay acid sulfuric va nhiét d¢ thong thuong la
25°C va do thong khi 14 nhan t6 giir vai trd rat quan trong trong san xuat
penicillin.

Thoi gian can thiét dé san sinh mot luong penicillin t6i da thong
thuong la 8 - 10 ngdy. Qua trinh 1én men it khi dién ra trong diéu kién tinh
thuan tay. Vao ngay thtr 5 dén ngay thtr 6, moi truong 1én men duoc loai
khdi ndi 1€n men va moi trudong moi dugc bo sung. Trong mdt phuong
phap khac, phuong phap tinh c6 bd sung, tién chat chudi bén, glucose,
v.v.. dugc dua vao mot cach lién tuc hay dinh ky.

Theo tinh toan, khoang 70% luong glucose tiéu thu dugc dung truc
tiép cho sinh trudng, 26% danh cho sy duy tri co thé va 6% cho su tong
hop penicillin. Trong san xuét penicillin, cﬁn xem x¢ét cac thong s sau day

: toc do sinh trudng cua vi sinh vét, nhu cau duy tri co thé (g glucose/ g té
bao/ h), toc do san sinh penicillin riéng phan (q pen) d6i voi mot co thé
(mg penicillin /g t& bao/ _h) va nang sut penicillin trén g glucose. Ngoai
ra, thoi gian luu trong ndi 1én men, dung tich bé, thoi gian ché bién, moi
truong va chi phi nhan céng 13 nhitng nhan t6 bo sung c6 tim quan trong
cong nghi¢p.

Khi 1én men két thuc, toan bo méi truong lén men dugc loc va soi
nam cling nhu moi chét rin khac déu duoc loai bo. Dich loc duoc acid hoa
dén khoang pH 4 16i penicillin dugc chiét trong mot loai dung méi nhu
butyl acetate. Sau do penicillin duoc két tia khoi dung méi nhd bd sung
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acetate kali va duoc tha hdi nhd bién phép loc. O bude tiép theo, nd co thé
duogc ket tinh lai tir isopropanol.

Bio tir/ | Binh e
hé soi ’—* J-—}
Chitt lai / kbt tha |g—— | ficid hoa, chift

dung méi
Fenicillin .
E Loai axyl
’ thinh phém r e ]“’

BE nhan gidng Ndi 1en men

Phdn cht
rin
o Dich loe

Bén téng hop ’_. mi;rﬁcﬂ]in
pham

Hinh 8.6: Quy trinh san xuét penicillin

B

Mudi kali cua penicillin G ¢6 thé sir dung dugc sau khi tién hanh
cac quy trinh kiém tra chat lwong, hodc thong thuong hon, duge chuyén
hoa thanh nhan 6-APA cho cac qua trinh ché bién tiép theo.

Nhin 6-APA dugc san xudt tir penicillin G bang cach cho
penicillin G di qua mot cot chira penicillin acylase bat dong. Acylase sé
cit penicillin G thanh acid phenylacetic va 6-APA : pH cta cot dugc giit
trung tinh bang cach bo sung NaOH. Nhan 6-APA roi khoi cot duge thu
hdi bang cach két tia & pH 4.

Céc penicillin acylase dugc nhiéu loai vi khuan, ndm soi, nAm men
va xa khuan sinh ra. Hai loai penicillinase dugc chii y trong qua trinh san
xudt penicillin 13 cac penicillin G acylase, chi yéu do vi khuan sinh ra, c6
pH tdi uu & khoang 7,5 va cac penicillin V acylase thuong do ndm sinh ra.

Sinh tong hop

Penicillin 14 cac dan xuét cia 3 acid amin, acid L-a-aminoadipic, L-
cysteine va L-valine. Trudc hét, mot peptit (L)-o-aminoadipoyl-L-
cisteinyl dugc tao thanh, chit nay, sau khi duoc bd sung L-valine va duoc
epime hoa s& trd thanh tripeptide L-o-aminodipyl-L-cysteine-D-valine,
tic 1 co chat ciia penicillin synthase. Trong 1én men kiéu 1, isopenicillin
N duoc tao thanh bang cach nhu vay sé bi loai axyl dé tao thélnh nhan 6-
APA néu khong c6 mit mot tién chat chudi bén. Tuy nhién, néu co mit
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phenylacetyl-CoA thi nhan 6-APA s& dugc acyl héa dé tao thanh
penicillin G.

Trong kiéu 1én men 2, chudi bén L-a-aminoadipyl cuia isopenicillin
N duogc epime hoa dé tao thanh chudi bén D-a-aminoadipyl cuia penicillin
N.
4.2. Cephalosporin va cac chat khang sinh B-lactam khac

Cephalosporin 1a cac chat khang sinh B-lactam chira mot vong
dihydrothiazin thay vao hé thong vong thiazolidin. Cephalosporin 1dn dau
tién dugc tim thdy & Cephalosporium acremonium song hang loat cac nAm
khac cling san sinh chat khang sinh nay. Hon nira nhiéu cephalosporin ban
tong hop da duoc san xuat. Gid tri clia cac cephalosporin khong nhimng
nam & chd ching c6 tinh doc thap ma con vi ching 1a nhiing chat khang
sinh ¢6 pho rong.

Qua trinh sang loc quy mé 16n nham tim ra cac chat khang sinh B-
lactam méi dd dan dén viéc phat trién cac hop chat méi ma cu tric cta né
khac véi ca penicillin 1in cephalosporin. P6 1a cac chat khang sinh
nocardicin, acid clavulanic, va thianemycin. Acid clavulanic 1a mot chét
khéng sinh dugc cht y ddc bi¢t bdi vi, miac du né khong céd hi¢u qua nhu
mot chat khang sinh song n6 lai kim him hoat tinh cta cac p-lactamase.
Céc enzyme niay do mot sd vi khuan tao thanh, ching pha huy cac chét
khang sinh B-lactam lam cho chung tré nén vo hiéu khi duge dung dé
chita mot bénh nao do6. Do vay, khi dugc st dung td hop cung véi cac
penicillin va cephalosporin man cam véi B-lactamase, acid clavulanic s&
lam tang rd rét hoat tinh cta cac chat khang sinh nay.

5. Cdc chat khdng sinh do cdc sinh vdt nhén so sinh ra

Nhiéu chit khang sinh hoat dong manh chdng lai cac sinh vat nhan
so cling lai dugc sinh ra boi chinh céc sinh vat nhan so. Thudc vé nhom
nay c6 cac aminoglycoside, cac macrolide, céc tetracyclin va nhiéu loai
khac. Trong s chung, nhiéu chit khang sinh c6 cong dung y hoc chu chbt
va vi vdy viéc san xuat chung giir vai trd quan trong trong cong nghiép
duoc.

5.1. Cac chat khang sinh aminoglycoside

Aminoglycoside 1a nhitng chét khang sinh chira cic duong amin ndi
v6i cac duong amin khac boi cac lién két glycoside. Nhiéu chéat khang
sinh c¢6 cong dung diéu tri cao thudc vé céc aminoglicozit, do la
streptomycin va cic chat ho hang, kanamycin, gentamycin va neomycin.
Chung duoc sir dung trong thyc tién y hoc trudc hét dé chdng lai cac vi
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khuan Gram am. Streptomycin ciing dugc sir dung rong rai dé diéu tri
bénh lao.

Pung vé mit lich sir, viéc phat hién ra gia tri cia streptomycin dbi
v6i bénh lao 1a mot bude tién quan trong trong y hoc bai vi d6 1a chat
khang sinh dau tién tim thay co kha ning khdng ché bénh nhiém tring
dang so nay. Tuy nhién, khéng c6 chat khang sinh aminoglycoside nao
dugc su dung rong rdi nhu truéc didy chiung tung dugc st dung.
Streptomycin da bi thay the boi mot sd hoa chat tong hop mot mit vi
streptomycin gdy nén mot s hiéu ung phu nghiém trong, mat khac ngay
cang c6 nhiéu vi khuan dé khang voi chit khang sinh nay. Viéc st dung
cac chat khang sinh aminoglicozit dé chéng lai cac bénh nhiém khuan
Gram 4m d3 tré nén it co ¥ nghia hon ké tir khi xuat hién céc penicillin
ban tong hop va céac tetracyclin. Ngay nay cac chit khang sinh
aminoglicozit dugc coi 1a cac chét khang sinh duy trir, chi dugc str dung khi
cac chat khang sinh khac khong mang lai hiéu qua.

Mot trong nhimng dic diém dang chu y cua cac chat khang sinh
aminoglycoside 13 su diéu khién sinh tong hop ching. Nhu co thé thay
trén hinh 8.9, ba thanh phan cta phén tir streptomycin dugc tong hop tur 3
con duong tach bi¢t nhau roi cu01 cung cac dudi don vi duge hop nhét voi
nhau. San pham trung gian cudi cing, streptomycin-P, khong c6 hoat tinh
sinh hoc nhung duogc hoat hod khi loai b6 mot phan tor phosphate.
Streptomycin duoc téng hop nhu mot san pham bac hai dién hinh. Mot s6
enzyme tham gia vao qué trinh ndy chi duoc tong hop vao cudi pha sinh
trudng.

Mot phuong thirc trong su didu khién 1 su san sinh mot chit cam
tmg c6 tén 1a nhdn t6 A. Nhan t6 A khong gidng vé mit hoa hoc voi
streptomycin, song bang cach nao d6 né tham gia vao sy trao dbi hydrat
cacbon. Cac enzyme chu chdt cua sy sinh tong hop chi dugc tong hop khi
mot ndng d6 nhan td A nhét dinh di dugc tich luy, diéu nay giai thich vai
trd cua nhan td nay trong trao ddi chat bac hai. Trong pha sinh trudng,
nhén td A da duoc téng hop s€ duoc tiét ra va tich luy dan dan trong moi
truong. Chi khi ndng do dat t61 mot mure d6 to1 han nhan t6 A mdi bat dau
hoai dong va cam ng su téng hop cac enzim chu chét can cho sy sinh
tong hop streptomycin. Y nghia cia nhan t6 A d01 VOl su tong hop
streptomycin thé hién & chd 1a cac thé dot blen nhan t6 A(-) da mat di kha
nang sinh tong hop streptomycin, song nén nhan t6 A duoc dwa vao cac
thé dot bién trén thi sy sinh tong hop streptomycin lai duoc phuc hoi. Tuy
vy, ban than nhan t5 A khong phai 1a mot tién chét cua streptomycin,
diéu nay dugc chi ra qua hién tuong 1a chi can bd sung mot lwong rat nho
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nhin t& A, lug, da co thé din dén viéc tao thanh 1 gam streptomycin.
Song cling can luu y rang, sy sinh tong hop streptomycin khong chi duoc
diéu khién bdi mdt minh nhan t6 A vi cac qua trinh di€u khién khac cling
tac dong lén sy sinh tong hop streptomycin.
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5.2. Cac chét khang sinh macrolide
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Cac chat khang sinh macrolide chira cic vong dai lacton ndi véi cac
thanh phan duong Nhirng su thay doi trong ciu trac cua ca hai thanh phan
vong lacton va duong da lam xuét hién nhiéu loai khang sinh macrolide.
Chét khang sinh macrolide biét rd nhat 1a erythromycin, con cac macrolide

khéc 1a oleandomixin, spiramixin va tyloxin.

Erythromycin thuong dugc sir dung trong didu tri dé thay thé
penicillin dbi v6i cac bénh nhan b di tng v6i penicillin hodc voi cac chat
khang sinh B-lactam khac. Erythromycin c6 gia tri ddc biét trong diéu tri
cac bénh do Legionella gay ra vi tinh man cam cao cua vi khuan gay bénh,
Legionella pneumophila, d6i v&i chit khang sinh nay.
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Tinh phirc tap ciia cac chat khang sinh macrolide thé hién trong cdu
trac cua ching. Ngudi ta da bi€t toi trén 25 bude phan tmg do enzyme
xuc tac tham gia vao su sinh tong hop erythromycin.

Viéc diéu khién sinh tong hop xay ra theo nhiéu cach. Glucose va
phosphate kim ham sinh tong hop va erythronolit B, mét trong nhiing san
pham trung gian trong sinh tong hop erythromycin ciing tre ché sy tong
hop chat khang sinh nay. Ban than erythromycin cling gy nén sy rc ché
b6i san pham cudi cting ddi v6i mot s6 enzyme cha chét.

5.3. Céc tetracyclin

Céc tetracyclin 1a mot nhom chéat khang sinh quan trong dugc (mg
dung rong rai trong y hoc thyc hanh. PB6 1a nhitng chat khang sinh phd
rong dau tién trc ché hau hét cac vi khuan Gram duong va Gram am.

Ciu tric co s& cua cac tetracyclin bao gébm hé théng vong
naphtacen. BO sung vao vong nay la cac thanh phan khac nhau tuy timg
loai. Chang han, clotetracyclin chita mot nguyén tir clo trong khi
oxytetracyclin chira mgt nhém hydroxyl va khong c6 clo).

Ca ba chét khang sinh ndy déu duoc san xudt tir con duong vi sinh
vat hoc, song trén thi truong cling cd ban cac tetracyclin ban tong hop
trong d6 céac thanh phan khac dugc gan vao h¢ thong vong naphtacen nho
phuong phéap hoé hoc.

Céc tetracyclin va cac chat khang sinh B-lactam 13 hai nhom chét
khang sinh quan trong nhét trong linh vuc y hoc. Tetracyclin cting dugc st
dung trong nganh tha y va & mot s6 nude duge dung lam thirc dn bo sung
cho gia cam va lon. Ba c6 mot thoi, chlotetracyclin duoc sir dung dé bao
quan c4 bang cach dua né vao da ding dé udp ca bién vira danh bat duoc,
song viéc str dung cac chat khang sinh c¢6 cong dung y hoc hién nay khong
duge khuyén khich vi n6 chira dung nguy co tao nén hién tuong khang
khéang sinh.

Su sinh tong hgp mot tetracyclin bao gdbm nhiéu budc phan tmg do
enzyme xuc tac. Trong trudng hop cua chlotetracyclin ¢6 t6i 72 san pham
trung gian tham gia vao sy tong hop ma da s trong chiing chi dugc biét
mét cach rat dai cuong.

Céc nghién ctru vé di truyén hoc ¢ vi khuan san sinh chlotetracyclin
Streptomyces aureofaciens cho biét rang c6 trén 300 gen da tham gia vao !
Véi mét s6 lugng gen 16n dén nhu vay, sy diéu khlen sinh tong hop chat
khang sinh rd rang 1a rat phic tap. Tuy nhién mot s6 tin hiéu diéu hoa da
duoc 1am 18 va cac quy trinh san xuat dang dugc cai thién.
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Chang han, su tong hop cac tetracyclin bi kiém ché bai ca glucose
va phosphate. Sy kiém ché boi phosphate c6 tam ¥ nghia dic biét 16n bai
vy méi trudng nudi cdy trong san xuit thuong mai phai dugc sir dung voi
nhitng ndng d¢ phosphate han ché.

Ciing giéng nhu trong san xuét penicillin, cao ngd dugc st dung
trong san xuat chlotetracyclin & quy mé 16n, song nguoi ta tranh dung
glucose vi glucose gay nén hién tuong kiém ché di hoa. Ngudn cacbon tét
nhat nén dung & day 1a saccharose.

Quy trinh san xudt chlotetracyclin nhu sau:

Nguyén lidu cdy (bao tir trén thach nghiéng hodc trong dét vo tring)

cao thit 2%; asparagin 0,05%; glucose 1%,

Pia thach KH,P0,0,5%; thach 1,3%

Dung bé}o tur
V de cay

Binh lic cao ngd 2%; saccharose 3%; CaCO; 0,5%
' 24 g0

Tién 1én men gidng nhu binh lic
v 5% nguyén liéu
cay
. , duong kinh 1%; cao ng6 1%;
Lén men chinh  \p,y HPO, 0,2%: CaCO; 0,1%:
2-10% MgS0,4,ZnS04; CuSO4; MnCl,
‘ nguyén lidu ciy

HeG_ CHy
Ry RpRg ReH N
Tinh khiét phan dich trong ~ — or
sau khi di loai té bao S o0
OH = NH,

(R1 = H, Rz = CH3, R3 = OH, R4 = Cl)

Hinh 8.10: Quy trinh sin xuit chlotetracyclin
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II. Cac ddc td nAm (mycotoxin)

Mycotoxin 1a mét thuat ngir chung dung de miéu ta cac doc tb duge
tao thanh trong qua trinh sinh truéng ctia ndm mdc. Pc td ndm 1a mot vin
dé khong con méi mé va viée ngd doc bai thuc pham va thic dn gia stc bi
nhiém nidm mdc di dugc biét dén tir nhidu thé ky nay, song viéc phat hién
ra aflatoxin B; (AFB)) nhu 1a mdt trong nhitng nhan t6 giy ung thu co
hiéu lyc cao nhét gip trong tu nhién vao dau nhitng nim 60 da thuc day
manh mé cac nghién ctru trén linh vuc nay.

Mdi nguy hiém do cac doc t& ndm va cac bénh do chung gay ra
trong mot thoi gian dai khong duge danh gid dung murc, do 1a nguyén nhan
tai sao chung dugc ménh danh 1a "cac bénh bi lang quén" . Tinh trang nay
da thay d6i dot ngot ké tir khi ngudi ta phat hién ra hién tuong nhiém doc
hang loat d6i v6i ga ty ¢ cac trang trai mién Nam va .mién Pong nude
Anh do lac ding lam thtrc dn bi nhiém mdc géy ra.

Thirc &n chira lac bi nhiém Aspergillus flavus, nAm nay sinh ra cac
aflatoxin rat doc (ké ca v6i nguoi) va gy nén bénh ung thu gan. Tir d6 céac
nghién cuu manh mé thudc nhiéu linh vuc ¢6 lién quan da phat hién ra cac
doc t6 nam khac nira ciing gdy nén nhiing bénh rat nguy hiém.

R

AflatoxinBi(4spergillus flavus) ~ Roquefortin (P. roqueforti)
LDso(dudng miéng, chudt cong) LDs(trong mang bung, chudt nhit)

7,2mg/kg 10-20 mg/kg
i
OEt
As;0; 0,N 0— P
LDso(dudng miéng, chudt cong) 15mg/kg ; LDsy(duong miéng, chudt cong)
4-13mg/kg

Hinh 8.11: Ciu triic céia hailoai ddc t6 nam dién hinh Aflatoxin
B, va roquefortin
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1. Tinh hinh nghién ciru vé ddc t6 nAm

Cho dén giita nhitng nim 1980 ngudi ta dd biét t&i trén 300 doc td
nam, ching c6 thé xép thanh 25 kiéu ciu trac va do kboang 350 loai ndm
khac nhau tao thanh. Hinh 8.10 trinh bay hai loai doc t6 nAm dién hinh,
aflatoxin B; va roquefortin. P9 doc cua hai loai chét doc ndi tiéng la asen
va paration ciing dugc néu ra dé tién so sanh.

Penicillium roqueforti, nAm soi san sinh roquefortin, thuong dugc sir
dung dé chuan bi nhiéu loai phomat mau lam. Ciing may 1a ham luong
roquefortin c6 trong phomat mau lam théng thudng rat thap (< 7ppm) cho
nén liéu lugng gay chét dbi voi nguoi truong thanh chi dat dugc sau khi
da an 200 kg loai phomat nay.

C6 thé tim thiy tir cac loai ndm soi gip trong thuc pham cua ngudi
cac doc td nim mang trén 20 loai hoat tinh khac nhau, ching thuong
xuyén de doa tinh mang con ngudi va nhiéu trong sd ching gy nén bénh
ung thu. Theo tinh toan cta T6 chirc Qudc té vé Ung thu thi 80% cac bénh
ung thu 13 do cac yéu té moi truong gay ra, trong sd d6 doc té nim c6 mot
vai tro quan trong. Con ngudi bi de doa boi cac doc t6 nadm theo hai cach.
Thir nhét con ngudi tiéu thu tryc tiép cac nguyén liéu bi nhiém nim sinh
doc to. Thir hai, thong qua thit, stta va trimg cua cac dong vat an phai thire
an bi nhiém cac khuan lac nim, con ngudi hip thu doc t6 ndm cé trong cac
thuc pham nay, dac bi¢t l1a trong gan va than dong vat la nhitng noi doc td
nam duoc tich luy. Gay xudt huyét, nhiém tring, giam hdng cau, teo tuy song,
kim ham tong hop protein

[B]

Hinh 8.12: Bénh niam cua: dc to va phwong thire tac dung



174

[A]Ecgotamin LDso(IV, chuot nhét) 62mg/kg, co mach ngoai vi, hoai
thu va hoai tir chan tay

[B] Acid secalonic A LDsy(IV, chudt nhit) < 50mg/kg, hoai tir gan.

OH

Al
[yl
A
yrt

\OAC

Aflatoxin By ( 4. flavus) Aflatoxin M, (Stta ctiia cac dong vat ma
thirc an ctia chung c6 chira Aflatoxin B))
Hinh 8.14: Bénh do aflatoxin ¢ nguoi: doc t6, ngudn gdc va phuong thirc
tac dung
OCH,
Chy

Hinh 8.15: Citreoviridin

(P. citreoviride, A. terreus) giy kho tha, budn ndn, ndn mua ngung thg, kim ham
tong hop ATP ¢ ti thé

2. Ciu triic, hoat tinh sinh hoc va cic bénh do ddc té naim giy ra
La loai san phém bac hai dién hinh gap trong tu nhién, cac doc t6 ndm ton
tai dudi rat nhi€u dang cau tric va cé dac tinh héa hoc da dang. Chang han
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monoliformin do Fusarium moniliforme sinh ra c6 cau trac don gian, rat dé tan
trong nudc va céd doc tinh cao, con penitrem A do Penicillium crustosum sinh ra
gay nén bénh run thi lai c¢6 ciu trac rat phic tap va ky nudc.

Bénh ndm cua

Viéc lam sang té cAu trac cua cac doc td ndm duoc bat dau vai tac
nhan gdy bénh nam cyua, mot bénh do doc té ndm gay ra da duoc biét tir
thoi ky rat xa xua. Bénh nay do mot loai nim soi, Claviceps purpurea gap
trén cac bong lua gay ra, ¢ do ching tao thanh cac phan xo cling thuong
duoc goi 1a cwa ga. Bang cach d6, chung thadm nhap vao cac ngii coc dung
lam banh mi va gay nén cac dich ngd doc gip & Chau Au tir thoi Trung cb.
Céc nghién ctru héa hoc trong vong trén 100 nim gan ddy d3 lam sang t6
dugc hai nhom doc t6 nam - d6 1a cac alcaloid ciia ndm cya ga (ergotamin)
va cac ergocrom (acid secalonic)

Bénh mat bach cau do nhiém déc thire dan (ATA)

Pay 1a mot bénh nghiém trong khac do doc t6 nim gay ra, nguyén
nhan 13 do mot loai ndm soi moc trén ngii cbe. Bénh nay dugc dic trung
boi sy pha huy dan dan hé théng tao mau chiu trach nhiém dbi véi su tao
thanh cac tiéu thé hong cau va bach cau. ATA bit dau bang su pha huy da,
xuét huyét, viém, va nhlem trung. Trong cac giai doan cudi, tuy song bi
teo di va lugng hong ciu va bach cau bi giam manh. Ty 1 tir vong do bénh
nay gay ra co thé 1én toi 60%. Bénh ‘nay duogc xac dinh 1a mét bénh do doc
t6 nam gay ra nho cac nghién ctru vé vu dich n6 ra nim 1944 ¢ Uran thudc
mién Nam nuéc Nga trai rong trong mot ving dai trén 500 km. Thuc
phém da bi nhiém cac loai Fusarium sinh doc td, bon nay téng hop loai
ddc t6 nAm "kiéu T2" (hinh 8.12). Poc t6 T2 kim ham su tong hop protein
theo mot co ché gidng nhu co ché cua khi mu tat chira nito. Vi rang dai
dién dau tién ctia nhom doc td nAm nay duogc phan 1ap tir Trichothecium
roseum nén ching ciing duoc goi 1a "tricothecen". Cho dén nay trén 50
tricothecen di biét 1am thanh mot trong nhimg nhém doc t6 nim quan
trong nhét. Dic biét, & cac vung khi hau nhiét doi tricothecen 1a mdt mbi
nguy hiém dbi v6i dan cu trong ving, 1 rét nhat 13 trudong hop di xay ra &
Campuchia vao nhitng nam 1980.

Bénh do cac aflatoxin

Day 1a bénh dich tht ba c6 nguyén nhan tir doc t6 ndm duge nhan ra
sau bénh ndm cua va ATA va 1a bénh nguy hiém nhit. Ngay sau khi cac
aflatoxin cta loai ndm soi Aspergillus flavus dugc xac dinh 1a nguyén
nhan cta "bénh X ¢ ga tay", hang loat nghién ctru da dugc tién hanh nham
xac dinh xem cac loai doc t6 nim hoat luc cao nay c6 gdy nén cac bénh
nhiém doc & ngudi hay khong. Piéu nay doi hoi mot chuong trinh sang loc
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toan dién va phuec tap. Chang han, sy hap thu aflatoxin da dugc xac dinh
bang cach phan tich mot sé lwong 16n cac mau thyc pham thu thép tur thi
truong va cac gia dinh. Tur do da thlet lap dugc mot moi twong quan mang
tinh théng ké quan trong vé ty 1¢ mac bénh ung thu gan va viéc hap thu
aflatoxin.

Ty 1&é mic bénh ung thu gan binh thudng 1a hai truong hop trén
100.000 dan trong mot nam. Ty 1¢ ndy quan sat dugc ¢ nhimg vung cao
nguyén khi hau kho, noi co thé twong dbi dé dang gitr thue pham khong bi
nhiém méc va do vay ham luong aflatoxin ciia ching nam & muc do thap
Su hap thu aflatoxin hang ngay & cic vung ndy nam dudi 5 mg/kg thé
trong. Néu su hap thu hang ngay ddi véi aflatoxin tang gip doi téi 10
mg/kg, nhu trong truong hop ¢ cac vung thip c6 d6 am cao hon cia
Kenya thi ty 1¢ mdc bénh ung thu gan trung binh s€ tang 100%. Mac du &
cac muc d6 hap thu aflatoxin cao hon, ty 16 méac bénh ung thu khong ting
theo ty 1& thuan, song hiéu qua cua cac doc td nay van biéu hién 5 rét.

Gidng nhu truong hop ung thu ‘gan nguoi ta cling quan sat dugc mot
mbi tuong quan tuong tu gitra viéc hip thu aflatoxin va ty 16 mic bénh "x
gan thiéu nién" gip & An DP¢. Mic du nguoi ta da tim thay nhleu 10a1
mycotoxin trén cac loai nong san khac nhau, song chi c6 mdt s6 han ché,
chang han céc aflatoxin va ochratoxin, 1a c6 kha ning gy ung thu. Mot s6
khac, ching han cac mycotoxin do cac lodi Fusarium va Alternaria sinh ra
thi c6 thé gay dot bién trén mot sb co thé, song hiéu qua gy ung thu cua
chung thi chua dugc xac dinh. Do hi€u qua gay ung thu manh va hay gap
trén thyc pham va thirc dn gia stic, AFB; 1a mot trong nhiing mycotoxin
duoc nghién ciru nhiéu nhat.

Aflatoxin gdm mot loat chat trao ddi c6 tac dung doc va gay ung thu
do Aspergillus flavus va A . parasiticus sinh ra trén ddng rudng va trong
qua trinh bao quan mot sd nong san quan trong nhu lac, hat bong ngo, lua,
hat bau bi, hat huéng duong va hat cua cac loai qua hach. Trong s6 gan 20
aflatoxin di biét, ngudi ta quan tdm nhidu nhit dén aflatoxin Bva
aflatoxin M, chat nay ciing 1a mot tac nhan gay ung thu.

Aflatoxin M; 1a mot san pham hidroxyl hoa dugc tao thanh trong
trao d6i chét cua cac dong vat c6 vi ma trong thirc an cua chung c6 chira
aflatoxin B;. Aflatoxin trong sita bd c6 thé 1a nguyén nhan cua bénh xo
gan tram trong gip O cac tré em & An Do va chau Phi . Co ché tac dung
cua cac aflatoxin vdi su tham gia cua mot 15, 16-epoxit va cytochrom P-
450 hién dang dugc nghién ciru manh me¢.

Mic dau AFB, gy nén ca hiéu qua cap tinh (ngd doc gan) 1an man
tinh (ung thu gan) song hiéu qua giy ung thu méi la diéu dang lo ngai
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nhit. Khi thi nghiém trén chudt duc Fischer nguoi ta da phat hién ra rang
10% s6 chuot thi nghiém da bi ung thu gan khi chung dugc cho an thirc an
chi chira 1ug/kg AFB, trong mdt khoang thoi gian 1a 2 nam.

Nguy co tiém tang cta cac aflatoxin ddi véi sirc khoe con nguoi da
dan dén viéc hinh thanh nhiéu chuong trinh c6 quy mé quoc té nham giam
sat su ¢6 mit cua doc td nay trong cac loai lwong thyuc & hau het cac nude
trén thé gidi. Lidu luong cho phep d01 v6i aflatoxin tong sé nam vao
khoang tir 0 dén 50 phén ty (ppb). ba sd cac nude diéu chinh ¢ muc 20
ppb. Riéng ddi véi AFM, , liéu lugng cho phép nam gitra 0 va 0,5 ppb va
do vay, thirc an cho bo sira cling phai duoc diéu chinh sao cho ham luong
aflatoxin tong s thap hon cac loai thirc an khéc.

Bénh " beriberi tim"

Loai bénh doc t6 nam thir tw 1a do doc td cua loai ndm Penicillium
citreoviride moc trén lua thudc vung Pong &, polyen lacton citreoviridin
gdy ra. Bénh nay co tén 1a "beriberi tim" vi triéu chimg ctia n6 giéng nhu
bénh beriberi xuat hién khi thiéu vitamin B;. Bénh nidy md dau bang
nhiing su roi loan chuc nang cua tim r0i tién trién dan thanh khoé thé, budn
nén va non. Beriberi tim da ting gy nhitng vu dich trong dan cu vung
DPong Nam A cho dén Iic ma nguyén nhén ciia né duge phat hién va dugc
loai trir vé& co ban nho viéc ngin ngira laa khoi bi nhiém nam. Trudce do,
chang han vao ndm 1908, chi riéng & Nhat da co trén 10000 ngudi chét vi
bénh "beriberi tim ". Dudi nhimg diéu kién nhat dinh c6 thé khic phuc
dugc hi€u qua cua citreoviridin, ma tac dung cia n6 rd rang la cé lién
quan t6i sy kim ham qua trinh tong hop ATP ¢ ti thé, bang cach tiém
vitamin B;.

Cho dén gan ddy ngudi ta cho rang citreoviridin chi gap & ndm lta
Pong Nam A, tuy nhién, vao nam 1980, doc t6 nguy hiém nay va hai doc
td nam khac co céu trac tuong tu cling da dugc phat hién & loai nam soi
Aspergillus terreus song trong dat, trén ngil cdc, va trén cac nguyén liu
chira duong. Citreoviridin ctia A. terreus co thé duge sinh ra vi mot nong
do rat cao, t6i 2% trong luong kho ctia soi nam.

Viéc phat hién ra Aspergillus terreus san sinh cac doc t6 nim ciing
mang mot ¥ nghia quan trong vi nam nay thuong duogc ding trong san
xuat cac san pham cong nghiép, chang han acid itaconic. Mot truong hop
nam c6 ich khac clng dong thoi san sinh doc t6 nim ia truong hop cua
Aspergillus niger van dugc sir dung dé san xuat acid citric. Nam nay tong
hop mot nhom cac doc t6 ¢ cau tric cyclopeptide, chang han malformin
A c6 cau tric lap_ thé. Trong nhimng truong hop nay, san pham 1én men c6
ich phai duoc thuan khiét dic biét khoi cac doc to nam.
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3. Sinh tong hop

Cdc vién gach cdu triic co ban

Hién nay nguoi ta blet rang su sinh tong hop trén 300 doc té nAm da
biét déu dwa vao mot s rét it cac vién gach cau tric co ban duoc trinh bay
trén hinh 8.16. Cac decaketid chira tir hai dén muoi don vi acid acetic 1a
nhitng hop chit ¢ tam quan trong déc biét va cac doc t6 ndm c6 hoat tinh
sinh hoc rong déu c6 thé dwoc xdy dung tir cac polyketid nay theo cac
phuong thirc cuc ky linh dong. Ngoai ra, nhiéu doc tb nam cling dugc tao
thanh tir mot minh isopentenyl pyrophosphate hodc tir nhitng t6 hop cua
hop chét nay vai tryptophan va cac acid amin khac.

Mot trong nhimg dac diém dic trung cua sy sinh tong hop cac doc to
nam 1a, khong gidng cic san pham c6 ngudn gdc vi sinh wvat khac nhu cac
chat khang sinh, dwong khong dugc sir dung nhu cac tién chat hodc vién
gach cu tric cho sinh téng hop.

¢ J‘Ej\l]/coﬁ
)\/\@—@

Polykend Lzopentenyl prrophosphate
A | CO,H
s l N NH, khéng chifa dugng !
H
Tryptophan

Hinh 8.16:Céc vién gach ciu triic quan trong nhit trong sinh tong hop
doc to nam.

[4] [E]

Hinh 8.17: CAu tric ciia moniliformin (Fusarium moniliforme) [A]
va penitrem (Penicillium crustosum) [B]
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Sinh tong hop moniliformin Cho dén gan day nguoi ta van cho rang
tetraketit 1a thanh vién dau tién cua loat san pham ty nhién duoc tao thanh
tir sy vong hoa cac poliketid. Tuy nhién, nhitng thyc nghiém danh diu méi
day da cho thdy mot diketit cling c6 thé tac dung nhu mot tién chét trong
sinh tong hgp mot doc té ndm rat don gian vé mit cau trac 1a moniliformin
(hinh 8.18).

2CH3—CO.H

Gibberella
0,18% fujikurof 0,040%

R e ;m

HOL
Hinh 8.18: Cac con dudng sinh téng hep moniliformin

Moniliformin 1an du tién dugc Cole va ctv tach ra (1973) va
Springer va ctv lam sang to vé mat cau trac (1974), duoc tao thanh ¢
noéng do cao (t6i 33g/kg) boi loai ndm Fusarium moniliforme rat thuong
gip trén cac thic dn chia ngd. Luong doc t6 nay du giét chét 200000 con
ga tréng non. Fusarium moniliforme va Gibberella fujikuroi chi san sinh
moniliformin trén méi trudng ran chira ngd. Trén méi truong ndy nim
sinh trtrong rat manh va chuyén héa toan bd va nhanh chéng co chét thanh
hé soi nAm mau tring. Su sinh téng hop moniliformin tir acetate c6 thé
dién ra qua malonyl CoA va 1,3-butandion (hinh 8.18). Su oxi h6a nhom
methylene phan tng cua 1,3-butandion c6 thé ddn dén mot hop chét trung
gian dugc viét dudi cac dang hd bién, chét nay sau do sé bi mét nudc dé
tao thanh moniliformin.
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Cau héi on tap chuwong 8

1. Hinh sau trinh bay ciu tric ctia mot chat khang sinh thudc ho B-

lactam - -
O - CH;

COOH

a. Tén cua chat khang sinh nay 1a gi, do vi sinh vat nao sinh ra ?
Vé mdt cau truc, n6 giong va khac céc penicillin & cho nao ?

b.  Dich tin cong ciia cac chat khang sinh thudc ho B-lactam 13 gi
? N6 khac véi dich tan cong cua cac aminoglycoside (nhu streptomycin),
cac macrolide (nhu rifamycin, erythromycin) hay céc tetracyclin & cho nao
?

c.  Trinh bay co ché tic dung cua cac chat khang sinh thudc ho p-
lactam; co ché nay giong va khac véi co ché tac dung cua vancomycin &
cho nao ?

d.  Phan biét chit khang sinh v&i sulfa. Sulfa tin cong 1én dau ?
Cac quinolone 1a gi va tan cong lén dau ?

e.  Viéc thay dbi cac chudi bén (gdc R) cua cephalosporin ¢ thé
tao cho chat khang sinh nay nhitng tinh chat méi nao ? Cephalosporin thé
hé 3 khac vo1 Cephalosporin thé h¢ 1 & dac di€ém quan trong nao ?

2. Phan biét penicillin ban tong hop véi penicillin ty nhién va
penicillin sinh tong hop. Céac

penicillin ban tong hop c6 nhitng uu thé gi néu dem so sanh véi cac
penicillin ty nhién ?

3. Ban vira tim ra duoc mot chat khang sinh méi, nhung chua biét
chac chan d6 1a mét chat rc khuan, mét chat diét khuan va chat ti€u
khuan.

a. Phan biét chét @rc khuan, chét diét khuan va chét tiéu khuan.

b. Lam thé ndo dé xac dinh chét vira tim ra 1a chét e khuan, diét
khuan hay tiéu khuan ?

4. Mycotoxin la ngoai doc tb hay ndi doc t6 2

a. Cho vi du vé ngoai doc t6 va noi doc to.
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b. Néu nhitng dlem khac biét chinh gitra ngoai doc t6 va noi doc t6
& vi khuan (quan hé té bao-doc td, ngudn gbe, ban cit hoa hoc, tinh bén
nhiét, tinh doc, tinh khang nguyén, kha nang chuyén thanh giai doc td).
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Chuong 9
Cac san pham chuyén héa

Mot trong nhiing phat hién c6 ¥ nghia quan trong cua vi sinh vat hoc
cong nghiép 1a viéc nhan thuc duoc rfing vi sinh vat c6 thé duoc sir dung
dé thuc hién cac phan ng hod hoc dac biét vuogt ra ngoai kha nang cua
hoa hoc hitu co. Qua trinh stir dung vi sinh vat cho muc dich nay c6 tén la
su chuyén hoa sinh hoc, n6 bao gém su sinh trudng cua vi sinh vat trong
nhimg ndi 1én men 16n theo sau 13 su bd sung hoa chat can dugc chuyén
hod tai mot thoi diém thich hop. Tlep tuc 1én men thém mot thoi gian nira
dé vi sinh vat tac dong Ién hoa chat roi tach chiét dich 1én men, va cubi
cling san pham mong mudn dugc tinh khiét. Mac du vé ngnyén 1y chuyén
hoa sinh hoc c6 thé duoc st dung cho nhiéu qua trinh khac nhau song
trong thyc té né chi duoc Gmg dung dé san xuat mot s6 hormone nhat
dinh.

I. Sw chuyén héa cac steroid

Viéc str dung vi sinh vat dé thuc hién nhitng sy chuyén hoa steroid
¢6 y nghia rat 16n trong cong nghiép dwoc pham. Steroid hormones diéu
chinh nhiing trang thai trao d6i chat khac nhau ¢ dong vat ké ca & nguoi.
Mot trong nhitng hormone do, cortisone, c6 tdc dung lam gidm con dau c6
lién quan dén bénh viém khop. Cac din xuat cortisone khac 1am diu céac
triéu chiing lién quan dén céac bénh di ung hodc viém.

Nhiéu loai steroid hormones diéu chinh hoat dong gi6i tinh & ngudi
trong d6 mot s6 da dugc san xuét thanh dang thudc uéng dé tranh thu thai.
Céc dic tinh sinh 1y ctia mot steroid phu thudc vao ban chat va vi tri chinh
xéc ctia cac thanh phan hoa hoc nam trén ciu trac vong cua steroid gdc.

Vao dau nhitng nim 1930, Kendall ¢ Truong Dai hoc Téng hop
Basel da tach duoc cortisone, mot steroid do tuyen thuong than tiét ra.
Khoang mét thap ky sau Hench chi ra rang viéc udng cortisone ¢ thé lam
diu con dau ¢ cac bénh nhan bi bénh viém khop.

Nhu cau thyc té cua hormone tr¢ nén cap bach va cac phuong phap
hoa tong hop steroid dugc phat trién vi thi truong tiém tang 14 rat lén. Tuy
nhién, hoa tong hop kha phirc tap yéu cau t6i 37 budce trong d6 nhidu bude
xay ra dudi cac diéu kién cuec tri. Cortisone tong hop duoc theo con duong
nay tri gia 200 do6la mot gam.
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Mot trong nhitng diéu phirc tap chii yéu gip trong hoa tong hop
cortisone 1a viéc phai dua mot nguyén tir oxygen vao mot vi tri trong ciu
trac steroid 4 vong dugc goi 1a vi tri 11; ddy 13 budc quyét dinh trong viéc
tao nén hoat tinh sinh ly ctia phan tt.

Vao nam 1952, Peterson va Murray thudc hang Upjohn da phat hi¢n
ra rang ndm mdc moc trén banh mi Rhizopus arrhizus c6 kha ning
hydroxyl ho4 progesterone, mot steroid khac, bang cach d6 dwa mot
nguyén tir oxygen vao vi tri 11. Progesterone 1a mot tién chét trong hod
tong hop cortisone, va bang phuong phap hydroxyl hoa nhd vi sinh vét
(trong cong nghiép thuong dung cac ching ho hang voi R. arrhizus) viée
tong hop di duoc rat ngan tir 37 xubng 11 budc. Nho vy gia thanh giam
xuong con 6 dola mot gam.

Su hydroxyl hoa progesterone mang lai hiéu qua kinh té do da rat
ngan duoc sy téng hop hoa hoc. Sy 1én men c6 thé thyc hién & 30°C véi
nudée 12 dung moi va & ap suat cua khi quyén. Cac phan tmg dudi cac diéu
kién nay ré hon nhiéu 50 V01 cac phan ng dién ra duédi cac diéu kién cuc
tri vé nhiét do va ap suat va dung moi khong phai la nudc nhu trong hoa
téng hop cortisone. Dén nay di c6 mot s6 qua trinh khac img dung vi sinh
vat dé tong hop coéng nghiép cac steroid. Nam Cunninghamella
blakesleana cing c6 kha nang hydroxyl hoa steroid cortesolon dé tao
thanh hydrocortisone nhd viéc gan oxygen vao vi tri sb 11. Nhimng su
chuyen hoa nhan steroid khac do vi sinh véat thuc hién bao gom su hydro
ho4, su loai hydro, su epoxygent hod, va su loai hodc thém cac chudi bén
(hinh 9.1).

Céc steroid it c6 y nghia thuong mai la céc cocticosteroid nhu
cortisone, hydrocortisone (hinh 9.2, hinh 9.3), prednison va dexametazon,
kich td tinh duc testosteron va hormone dong duc estradiol (hai loai sau
dung cho céac loai thudc tranh thy thai) va spironolacton (thudc loi tiéu).

Nguyén liéu dung cho tit ca cac qua trinh trén 13 cac loai ruou phirc
tap co tén 1a cac sterol. Co hai ngudn sterol thong thuong : San xuét dau
dau tuong dé lai mot chét thai giau stigmasterol va sitosterol; ré cta cay
barbasco ¢ Méhico chura diosgenin. Ngoai ra, c6 thé sir dung ergosterin lay
tir nAm men hodc cac steroid san xut thuan tuy bang con dudng tong hop.

Nhiéu vi sinh vat c6 kha niang thuc hién cac phan ung chuyén hoa
steroid. Tuy nhién diéu quan trong 1a ching co thé tién hanh phan tng voi
téc do chuyén hoa cao, hi¢u suat 16n va khong tao thanh san pham phy hay
khéng. Do yéu cau nay ma s chiung c6 thé sir dung cho cong nghiép bi
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thu hep lai rat nhidu. Dé hydroxyl héa ngudi ta str dung xa khuan va ndm
(dac biét 1a Fusarium va cac loai Curvularia).

Pé hydroxyl hoa vi tri 11-a ctia progesterone, thay cho hé soi nAm
nguoi ta dung bao tur tran cua Aspergillus olivaceus. Viéc hydro hoa dugc
tién hanh véi cac loai Saccharomyces, Streptomyces va Rhizopus. bé loai
hydro nguoi ta ding cac vi khuan nhu Corynebacterium va nam
(Fusarium, Calonectria, Cylindrocarpon) con dé cat vong c6 thé dung
Penicillium chrysogenum hay Pseudomonas testosteroni chta mot
steroidizomerase dac hiéu.

Trong mdt qua trinh chuyén hoa steroid dién hinh, vi sinh vat trudc
hét duoc dua vao mot moi truong thich hop khong chira steroid. Ngudi ta
thudng st dung cac ndi 1én men nhoé (10-50m’). Thudng vao cudi pha sinh
trudng logarit thi steroid méi dugc dua vao voi néng d06 0,05-0,1%. Vi cac
steroid tan yéu trong nuéc nén ngudi ta dung cac dung moi hitu co hoa tan
dugc trong nudc (nhu methanol, propylenglycol, dimetylsulfoxygent) lam
chat hoa tan trung gian.

Thoi gian chuyén hoa kéo dai tir 6 dén 48 gi0, thong thuong thi qua
trinh dugc két thiic sau 20 gio bang cach tach té bao va chlet san pham.
Hiéu suét dat dugc 14 60-95%. Cac san pham cta phan ing nam bén ngoai
té bao.

Viéc theo ddi phan tich su chuyén hod dé xac dinh thoi gian 1én men
cuc thich giir vai tro rat quan trong, vi néu vuot ra ngoai thoi gian do s&
xay ra cac phan img ké tiép khong mong mudn. Neu khong ché t6t thi co
thé tién hanh hai phan ung chuyén hoa mong muén ké tiép nhau trong
cung mot ndi 1én men. Chang han 6a-fluo-21-acetoxygen-16a-methyl-4-
pregnen-3,20-dion trudc hét duoc hydroxyl hoa ¢ vi tri 1la nho
Aspergillus ochraceus va sau d6 ciing trong mdi trudng iy nho bd sung
Bacillus lentus ma lai duogc loai hydro ¢ vi tri 1,2.

Vao nam 1980 gi4 cortisone & My da chi con 46 cent mot gam, ré
hon 400 1an so véi gia ban dau. Viée tim duoc cac ing dung khac cua cac
steroid (dung cho tranh thy thai, bénh thiéu hormone, cic bénh Vé da,
viém va di img) cung vdi tinh hiéu qua cao cua phuong phap san xuét da
tao ra mot nhu cau cip thiét dbi voi cac loai dwoc phim nay. Doanh thu 4
loai steroid chinh (cortisone, aldosteron, prednison va prednisolon) trén thi
truong thé gidi vao nam 1987 1a 300 triéu do la.
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Shimasterol
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Hinh 9.1: Sén xuit steroid bang cac bién phap hoa hoc két hop véi sw
chuyén hoa vi sinh vijt
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Acid Deoxycolic Cortisone

Hinh 9.2: Coctisone dwoc tong hop tir deoxycolic acide

o e
c=0 C=0
CHy HO, Ty
f Rhizopus arrhizus
CHy P . CHy
Q Q
A Progesterone 11-0~hydroxyprogesterone
CHOH CHOH
c=0 c=0
CH, |- OH
1
CH3 :
Cunninghamella blakesleeana
. hoic Curwularia lunata
B Cortexolone Hydrocortisone

Hinh 9.3: S san xuit 11 a-hydroxyprogesterone va hydrocortisone
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I Sw tao thanh phenyl-axetylcacbinol, tién chit ciia ephedrin

Ephedrin 1a mot alcaloit c6 trong cay Ephedra vulgaris. Giéng nhu
adrenalin, n6 cé tac dung 1am ting huyét ap va duoc dung lam thudc dé
diéu tri cac bénh suy nhugc tudn hoan, hen, viém phé quan v.v. .. CAu tao
hoa hoc ctia né nhu sau :

NH - CH,
|

CeHs—CH — CH— CH;
|
OH

Tach chét nay tir thyc vat 1a mot cong viée tén kém. Hoa tong hop
no6 cling kho thuc hién béi vi do hai nguyén tir C khong doi xtiing ctia phan
tor ma xuat hién bon dong phan 1ap thé trong do chi c6 dang L 1a c6 duogc
tinh.

Nho Saccharomyces cerevisiae ma benzaldehyde co thé duoc
chuyén hoa thanh phenyl-axetylcacbinol, tién chat cua ephedrin, voi hiéu
suat 50-60% khi dugc bd sung vao moi truong chira mot nong do té bao la
0,8-1% .

Trong san pham chuyén hod nay, nhém hydroxyl nam & cung vi tri
nhu trong L-ephedrin. Trong phan tng nay, cac té bao ndm men gin
"acetaldehyde hoat dong" dugc tao thanh trong su duong phin vao
benzaldehyde vira b sung vao mdi truong (phan tng cacboligase):

0
I

CiH;—CHO + CH;y— CHO ——= 'fﬁHs’(i.'H— C— CH;
OH
Benzaldehyde "Acetaldehyde hoat dong" L-phenyl-
acetylcacbinol

Sau d6 phenyl-acetylcacbinol dugc chuyén thanh L-ephedrin bang
con duong hod hoc nho mot sy két hop hydro amin hoa.

III. San pham tir vi khuan acetic

~ Trong su oxygen hoa ethanol thanh acid acetic, chuyén hoa thyce
chat 1a mét su su dung co chat. & day, NADPH, xuat hién dugc chuyén
qua chuoi ho hap dé thu nhan nang lugng, song co chat khong bi phan giai
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hoan toan do vay qua trinh cling con duoc goi 1a su oxygen hoa khong
hoan toan. Loai chuyén hoa nay c6 thé trai qua nhiéu budc.

Cac dai dién cua vi khudn acetic (Acetobacter, Gluconobacter)
oxygen hoa khong chi ethanol ma ca mdt pho rong cac rugu bac mot va
rugu bac hai cling nhu cac polyol.

Céc loai vi khuin ma san phém cua chung dugc gilr lai duoc goi la
cac loai oxygen hod thip (suboxygendant). Thudc vé nhéom nay cé vi
khuén acetic dung trong cong nghiép 1a Acetobacter suboxygendans. Céac
loai chi tich luy acid acetic tam thoi sau d6 lai oxygen hoa tiép duogc xép
vao nhom oxygen hod cao (peroxygendant), ching han Acetobacter
peroxygendans, Acetobacter pasteurianum). Gitra hai nhdm nay c6 cac
dang chuyén tiép.

1. San xudt dam an

Céac phan tmg dugc ding dé san xuit dim an nho Acetobacter
suboxygendans 1a :

alcohol-dehydrogenase
CH; CH, OH 7 CH;-CHO+2H

Sau sy hydrat hoa axetaldehyde sé& dién ra mot sy loai hydro lan thir hai :

OH
CHy— [‘HD< aldehyt-dehydy ogenase CH;COOH + 2H
0OH

‘Hydro dugc NADP nhén va qua cac xitocrom dugc chuyen dén 0,
1a chat nhan dién tr cudi cung. Sy tao thanh acid acetic doi hoi cung cép
oxygen manh. Khi théng khi khong day du c6 thé xdy ra sy hod hai cua
axetaldehyde thanh acid acetic va ethanol theo phuong trinh sau day (phan
ung Canizzaro) :

2 CH; CHO = CH;COQOH + CH;—CH,—0H

Ethanol lai di vao phan tng thir nhat va cudi cing ciing duoc oxygen
hoa thanh acid acetic.

Ethanol hoidc acid acetic khong thé duoc dung lam ngudn cacbon
duy nhat vi nguoi ta khong tim thay cic enzyme can thiét cua chu trinh
glyoxylate & Acetobacter xylinum. Vi vay dé sinh truong vi khuan can
dugc b sung cac ngudn C khac nhu glucose.
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Su cung cip oxygen c6 tinh chat quyét dinh dén k¥ thuat san xuét
dam. Trudc kia qua trinh duge tién hanh bang phwong phap nudi bé mat
nho mot 16p vang cua Acetobacter xylinum (phuong phap Orléans), trong
d6 vi khuan duoc c¢b dinh trén cac vo bao gd gié. Vo bao dung trong mot
thung gd hinh tru (generator) duoc thong khi tir phia dudi va tudi cac dung
dich chua rugu (vi du céc loai rugu vang kém phém chét) tur phia trén
(hinh 9.4).

Ngay nay cac phuong phap chim ngay cang c6 y nghia hon. Hién tai
nguoi ta dung cac ndi 1én men dac biét (acetator) dugc thong khi rit manh
trong d6 dich dinh dudng dugc thay thé ting phan bing dich dinh dudng
b sung ciing di duogc thong khi day du.

Sau khi ethanql da du:oc: chuyén hoa théph acid acetic, phﬁn 16n dich
dinh dudng trong no6i dugc lay di va thay thé vao do 1a dich dinh dudng
méi. Nho d6 co6 thé dat dugc mdt phuong thirc giong nhu nuoi cay lién
tuc.

Qua trinh 1én men dugc tién hanh nho cac chung chon loc cia
Acetobacter suboxygendans trong mdt dich dinh dudng chira glucose voi
10-12% ethanol. Ethanol gén nhu duoc chuyén toan bo thanh acid acetic.
Néng dd acid acetic cao nhat da dat duoc 1a 13%. Qua trinh dién ra & 28-
30°C va kéo dai khoang 48 gio. Trong phuong phap c¢6 dién Orléans, sy
1én men kéo dai t6i 5 tuan 18. Trong cic phuong phap hién dai v6i nong do
ruou hoic acid acetic cao 1a 12%, thi mot sy ngimg thong khi tir 10 dén 20
gidy s& 1am chét t6i mot phan ba s vi khuan. ¢ nhitng néng do co chat
thap hon, sy phu thudc vao oxygen khong dén ndi khat khe toi nhu vay.

Vi sinh vat oxygen hoa ethanol thanh acid acetic thuong duoc goi la
cac vi khudn acetic, cac vi khuan nay thyc hién trao doi chat & pH moi
truong thap, diéu nay phan biét chung véi cac vi khuan khac.

Céc vi khuén acid acetic 1a bon da hinh, t& bao tir hinh elip t61 hinh
que thang hodc hoi cong 0,5-0,8 x 0,9-4,2 um, ding mot minh, thanh cip
hogic thanh chudi c¢6 dang khong chuyén dong va dang chuyén dong voi
tién mao & cuc hodc vong quanh co thé. Chiing 14 bon hiéu khi bét budc,
mot s6 tao thanh sic td, mot s tao thanh cellulose. Nguoi dau tién tim
cach phan loai cac vi khuan acid acetic 13 Hansen (1894).

Ngay nay cac vi khuan acid acetic méi phan lap dugc xép vao hai
chi chinh, Acetobacter, Gluconobacter. Céc loai cia Acetobacter (trén 60)
chira 5 ddc diém: c6 mit catalase, oxygen hoa ethanol qua acid acetic t&i
CO; va H,0O, oxygen hoa lactate thanh cacbonate, oxygen hoa glycerol
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thanh DHP va su san sinh acid gluconic tir glucose. Céac vi khuan trong chi
Acetobacter  thuong duge chia thanh bén nhom : oxygen hod manh,
oxygen hoa, oxygen hoa trung binh va oxygen hoa yéu.

Fot '*) o

Tw o1 dung
dich con

Mang vi khnan
acetic trén
vo bao

_~Akhi oxy

i vao

™ van laim nguoi

Dim

Hinh 9.4: Thiét bi san xuit dim theo phwong phap ¢b dién
IV. San xuét vitamin C ( acid L-ascocbic )

Pa s6 dong vat tong hop dugc toan bd lugng vitamin C can thiét cho
nhu cau cua minh va do vy vitamin nay duoc tim thdy trong cac mo cia
chung (cha yéu trong gan va than v6i nong do 10-40 mg/100g). Tuy nhién,
nguoi va mot s6 dong vat c6 xuong song ciing nhu con trung lai phu thude
hoan toan vao ngudn vitamin C tir bén ngoai. Cha yéu 1a rau (bip cai,
spinat, ca chua, 30-150 mg/100g) va qua (cam, chanh, 40-50mg/100g).da
cung cip cho con ngudi lwong vitamin C can thiét (45-70 mg/ngay).
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Mot sb vi sinh vat (nérn, nam men, tdo) san sinh mot lugng rat nho
acid L-ascocbic can cho cac qua trinh trao ddi chat ciia chiing. Cho dén
nay chua tim thdy acid ascorbic & vi khuan, hinh nhu ching khong can
acid nay.

O dong vat co va (trir bon linh truong va mot sé khac) acid L-
ascorbic duoc tong hop tir D-glucose trong d6 C' cua glucose tré thanh C°
cua acid ascorbic va nguoc lai. Su tong hop dién ra tir D-glucose tdi acid
D-glucuronic va sau d6 thanh lacton cua acid L-gulonic.

Su oxy hoa sau do cua gulonolacton ¢ vi tri C2, duoc xuc tac béng
L-gulonolacton dehydrogenase, mot enzyme khong tim thiy ¢ ngudi, theo
sau la su enol hoa s€ cho acid L-ascorbic (hinh 9.5). ¢ thuc vat, acid L-
ascorbic duoc tao thanh tir D-glucose hay D-galactose qua mot sé con
duong chuyén hoa.

Mot trong nhimg con duong nay gitr khong lam cho trét ty cta chu01
cacbon bi thay ddi, song cac san pham trung gian cua con dudng sinh tong
hop thi con chua biét 3. C6 thé con dudng nay ciing giéng con duong
tong hop & dong vat.
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Hinh 9.5: Con dwdng sinh tong hop acid L-ascocbic

Tt trén 50 nam nay, cong nghiép da co thé dap tmg nhu cau ngay
cang ting vé vitamin C ciia con nguoi nho phuong phap ban tong hop tir
glucose. Nhiéu qua trinh hoa hoc va sinh hoa ké tiép nhau tham gia vao
qua trinh nay va tit ca déu qua mot san pham trung gian 1 acid 2-keto-L-
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gulonic, tur d6 s€ thu dugc acid L-ascorbic nhd con dtrong hoa hoc bang
cach lacton hod va dong phan hoa (hinh 9.6).

CO0H COOCH; CO :

| | | !

C=0 C=0 HO-C !

| | I 0
HO-(E-H HU—(I_‘-H HOFC]:*H I
H-C-OH H-?-OH H-C -

| ! i
HO-C-H HO-([Z-H HO-(L?'-H

I

CH,0H CH,0H CH,0H

Acid-keto-Lgulonic Methyl-2keto-Lgulonate Acid L-ascobic

Hinh 9.6: Swr chuyén hoz hoa hoc acid 2-keto-L-gulonic thanh acid L-
ascocbic

Céc quy trinh chuan bj acid 2-keto-L-gulonic c6 thé dugc xép thanh
hai nhém: (1) nhom bét dau bang sy khir D-glucose va lam dao nguoc trat
tu cacbon, va (2) nhém bét dau bang sy oxygen hoa D-glucose trong do
khong co6 su dao nguoc chudi cacbon.

1.Cdc quy trinh bat dau bang s khir D-glucose

Quy trinh c6ng nghiép nay dugc Reinstein va Gruessner dé ra tir nam 1934
va dén nay van con str dung. N6 bao gdm 5 budc phan tng ké tiép nhau, tit ca
déu dat san luong t&i 90-95% (hinh 9.7)
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Hinh 9.7: Sy tong hop acid 2-keto-Lgulonic tir D-glucose qua D-
socbitol va L-socboza

1. Khtr D-glucose thanh D-sorbitol véi su ¢c6 mat cia niken Raney,
sau do loai t&1 murc toi da niken hoa tan bang cach xtr Iy dung dich sorbitol
v61 nhua cation.

2. Oxygen hoa D-sorbitol thanh L-sorbose nh¢ vi sinh vat : ¢6 nhiéu
chung Acetobacter chiu duoc néng do niken té1 10-20 mg/l, thuc hién
nhanh chéng phan tng niy trong cic mdi truong chira ndong do sorbitol
cao. Qu trinh 1én men dién ra & 30°C trong mdt moi trudng chira 200 g//
sorbitol, 10 g// cao ngo, va 0,5 g/l CaCO; v6i mét chung Acetobacter
suboxygendans d3 hoan tit trong 24 gio va cho khoang 180g sorbose trong
mot lit. Sau khi loc, loai ion va c6 dic dich nudi, sorbose dugc két tinh (toi
d6 tinh khiét 99%)

3. Tao thanh diacetone-sorbose dé bao vé cac nhém khong tham gia
vao giai doan sau.

4. Oxygen hoa hoa hoc diacetone-sorbose thanh acid diacetone-2-
keto-L-gulonic.
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5. Giai phong acid diacetone-2-keto-L-gulonic nho thuy phan.

Giita nhitng nam 1960 va 1975 nhiéu co s& nghién ctru cia My va
Nhéat d3 tim cach giam sb budc trong quy trinh Reinstein bang cach
oxygen hoa truc tiép D-sorbito]l hay L-sorbose nho mot k¥ thuat vi sinh
vat thanh acid 2-keto-L-gulonic khi sit dung céc chung Acetobacter va
Pseudomonas. Tét ca nhimg nghién ctru nay déu khong cho két qua kha
quan, nang suat it khi vuot qua 5 g// trong cac diéu kién t6t nhat voi mot
san luong vao khoang 10% so v6i san pham ban dau. Vao nam 1981, cac
nha nghién ctru Trung Qudc cho biét da san xuat duoc 37 g/l acid 2-keto-
L-gulonic tor 100 g sorbose khi st dung mot chung Gluconobacter
oxygendans. Day 1a mot sy cai thién dang ké so voi cac két qua trude do.

2.Cdc quy trinh bdt dau bang suw oxygen héa D-glucose

Hai con duong dé dugc nghién curu : (1) cai goi la con duong acid L-
idonic bat dau bang sy oxygen hoa glucose ¢ vi tri cacbon s 5 ; (2) con
duong acid 2,5-diketo-D-gluconic.

a) Con duong acid L-idonic

Con duong nay gdom ba budc ké tiép nhau : (1) oxygen hoa sinh
héa hoc D-glucose thanh acid 5-keto-D-gluconic qua acid D-gluconic ; (2)
khtr hoa hoc (hoac sinh héa hoc) acid 5-keto-D-gluconic thanh acid L-
idonic ; (3) oxygen hoa sinh héa hoc acid L-idonic thanh acid 2-keto-L-
gulonic (hinh 9.8).

Phan Ung dau tién d& dang dugc thuc hién bdi Acetobacter
suboxygendans. Ching

ATCC 621 d3 chuyén hoéa 100 g// glucose trong 33 gid v6i mot san
luong 1a 90%. Mot sé phuong phap da dugc dé ra nham khir acid 5-keto-
D-gluconic. Trong thyc té, chi c6 phuong phap hod hoc do Grey dé xuat
(1947) 1a co gia tri. Trong phuong phap nay, sy khur dat dugc nho sy hidro
hoa c6 xuc tac dudi ap luc va khong may 1a dan dén viée tao thanh hai
ddng phén, acid L-idonic va acid D-gluconic theo nhiing ty 1& twong d6i
ma trong cac didu kién tot nhat thi 1a 70 va 30%. Hai phuong phéap loai
acid D-gluconic vtra tao thanh da dugc chu y : (1) nho 1én men véi
Acetobacter suboxygendans, n6 c6 thé bi oxygen hoa tré lai thanh acid 5-
keto-o-gluconic, chit nay sau d6 s& dugc quay vong, hay (2) hdn hop ¢
thé duoc 1én men voi mot vi sinh vat (Pseudomonas fluorescens, P.
aeruginosa, Acetobacter melanogenus), bon nay su dung acid D-gluconic
dé sinh truong va phan giai né hoan toan cing mot lic voi viée chuyén
hoa acid L-idonic thanh acid 2-keto-L-gulonic. Bang phuwong nay ngudi ta
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da thu dugc nhiing két qua tot : 67 g/l acid 2-keto-L-gulonic d dugc tao
ra tur 100 g/l hon hop chira 70% acid L-idonic, song con c6 nhimng van dé
k¥ thuat chua dugc chap nhan trén quy mo cong nghiép.
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| | |
H-C-OH H-C-OH H-C-OH Hf(l-‘-OH -‘T‘=0
i | |
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: l : ] Lon — H-C-OH
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D-gluconic

COOH
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HO-C-H

| . H-C-OH

H-C-OH
CH,0H

Acid D-gluconic

Hinh 9.8. Sy chuyén hoa D-glucose thanh acid 2-keto-L-gulonic qua
acid L-inonic

b) Con duong acid 2,5-diketo-D-gluconic

Con duodng ndy , chi yéu dugc nghién ctru tir ndm 1970, gdm hai
budc sinh hoa hoc : (1) oxygen hoéa D-glucose thanh acid 2,5-diketo-D-
gluconic qua acid D-gluconic va acid 2-keto-D-gluconic ; (2) khtr acid
2,5-diketo-D-gluconic thanh acid 2-keto-L-gulonic (hinh 9.9).

Budc mot khong gdp tré ngai gi nghiém trong. Ngay tir nam 1974
cac nha nghién ctru Nhat Ban da cho biét vé mot nang sudt 220 g/l 2,5-
diketo-D-gluconat canxi dat dugc tir 200 g/l glucose sau 3 ngay 1én men
nho Acetobacter fragi. Vao nam 1982 cac nha nghién cty ¢ Shionogi da
su dung : (1) cho budc mot, mot thé dot bién cua Erwinia c6 kha nang san
xuat 328 g/l 2,5-diketo-D-gluconat canxi trong 26 gid; (2) trong budc hai,
ho da sir dung mét chung dot bién cua Corynebacterium tao ra 106 g/l 2-
keto-L-gluconat canxi trong 66 gio.
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D-Glucose Acid D-gluconic Acid 2-keto- Acid 2,5-diketo- Acid 2-keto-
D-gluconic  D-gluconic L-gluconic

Hinh 9.9: Sy chuyén hoa D-glucose thanh acid 2keto-L-gulonic qua acid
2,5diketo-D-gluconic

Sau budc 1én men dau tién, moi trudng nudi Erwinia dwoc khir tring
bang cach xt 1y voi 0,25 g/l dodecylsulfate natri & 28°C trong 6 gio. Sau
khi 1am lanh, ngudi ta bd sung glucose (0,2 kg/kg acid 2,5-diketo-D-
gluconic) dung 1am chat cho hidro trong phan tng khur, tir d6 sinh ra acid
2-keto-L-gulonic. Chat nay duoc dua vao moi trudng nudi
Corynebacterium vao cubi pha sinh truéng. San lugng chuyén hoa tinh
theo phan tor gam s€ 1a 94% va & budc hai 1a 92% so véi 2,5-diketo-D-
gluconat canxi st dung. Xét toan by, san luong phan tir gam cua acid 2-
keto-L-gulonic thu dwoc vao cubi budc 1én men thir hai so véi lugng
glucose str dung trong budc 1én men thir nhat 1a 86%.

Pay 1a quy trinh hi¢u qua nhat ddi véi sy san xuat acid 2-keto-L-
gulonic ké tir khi quy trinh Reinstein ra doi vao nim 1934 va n6 loai bo tat
ca cac budc hoa hoc. SO lugng cac bude da duoc giam tir nam xudng chi
con hai. Viée tach acid 2-keto-L-gulonic vao cudi budc 1én men thir hai da
dat dugc voi mdt san luong 1la 90% béng cach xtr ly dich nudi véi
carbonate natri va bang cach c6 dic toi lac 2-keto-L-gluconat natri két
tinh.

Pi c6 nhitng cong bd vé két qna nghién ciru nham thu nhan acid 2-
keto-L-gulonic tir glucose chi bang mot 1an 1én men. Céc chuyén gia ciia
hang Genetech vao nim 1985 di dat dugc diéu nay nhd viéc nhan 1én &
chung Erwinia herbicola ATCC 2 1988, chung nay thuc hién tdt budc mot
trong quy trinh Shionogi, gen ma hoéa cho viéc tong hop acid 2.5
diketogluconic reductase tach ra tr Corynebacterium sp. ATCC 31090.
Gen nay da biéu hién tét trong té bao chii song quy trinh con 1au méi c6
thé sir dung cho san xuat cong nghiép.

Nong d6 glucose cuc dai duoc thé tai to hop nay chdp nhan con &
muc tuong doi thap va ning suat con rat ngheo nan (0,6 g/l acid 2-keto-L-
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gluconic dugc tao ra sau 57 gio trong mot moi trudng chira 20 g/l
glucose). Vi rang su sinh tong hop acid L-ascorbic & dong vat di duoc biét
13, ngudi ta hy vong mot ngay nao do s& co thé dua cac gen ma cho cac
enzyme c6 lién quan vao mét vi sinh vat thich hop dé cudi cung cé thé thu
nhan vitamin C tryuc tiép tir glucose.

V. San xuit destran

Pa sb cac polysaccharide ngoai bao tur vi sinh vét déu 1a san pham
ctia sy chuyén héa ndi bao co chat thanh cic san pham trung gian, va cudi
cung thanh polime. Destran khac cac polysaccharide nay, co chat khong
tham nhap vao té bao vi sinh vat ma né duge chuyén hoa bén ngoai té bao
thanh a-D-glucan phan nhanh, toc la destran. Chi c6 saccharose duogc
dung lam co chat cho phan tng nay.

Nhu vay, polysaccharide c6 thé duoc san xuét boi cac té bao nguyén
ven trong mdi truong nudi hodc ¢ thé duge tao ra tir cac ché pham phi té
bao chura phtrc hé¢ enzyme destransaccharase (o.-1,6-glucan : D-fructose 2-
glucosyltransferase). Enzyme nay giai phéng fructose va chuyén goc
glucose 1én mot phan tir chit nhan ciing da dugc lién két voi enzyme :

(1,6-a-D-glucosyl), + saccharose — (1,6-a-D-glucosyl),; +
fructose

Ning luong tu do cua 1én két glucoside trong phan tir disaccaride
nam vao khoang 23 kJ trong khi ning luong ty do cua lién két glucoside
bén trong destran thip hon mét chat (12-17 kJ). Do vdy phan tng dién ra
theo chiéu tir trai sang phai di kém véi mot sy giam nang luong tu do.

Trong qué trinh polime hoa chudi destran dang dai ra van lién két
chit ch& v6i enzyme, mirc dd polime hoa ting cho dén khi phan tir chat
nhan (trong truong hop don gian nhat 13 mot phan tir co chat) giai phong
chudi polime khoéi enzyme.

Céc thanh vién thip nhit ciia cc oligosaccharide khong phai 1a cac
phan tir chat nhan c6 hiéu qua, ai luc ddi véi enzyme ting dan theo do dai
chudi. Tuy nhién, sy han ché vé do khuéch tan ciing ting theo trong luong
phan tu.

Béi vay, dudi cac diéu kién thong thuong, cac destran cé trong
lugng phan t rit cao sé dtroc tao thanh, dic biét & cac néng dd co chat
thap.

Pé san xuat cac destran co trong lugng phan tir trung binh, can phai
tién hanh thuy phan cc san pham c6 trong lwong phén tir cao (bang acid
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hodc bang enzyme) va phai phan doan san phiam dudi nhitng diéu kién
kiém soat rat can than. Trong khi do, cac polime trong luong phén tir thap
va dong nhit c6 thé duoc ldy ra ding 1am nguyén liéu ban dau cho mot
phan tng khac dé san xuét cac destran c6 muc do tring hop mong mudn.

Céc ndng d6 saccharose cao va co thé ca maltose khi duoc dung 1am
nguyén li¢u ban dau s& tao nén cac dicu kién thuan lgi dé tong hop cac
destran moi trong lugng phan tur thap va dong nhat kiéu do.

Destran dugc san xudt boi hang loat loai vi khuin, nhu
Streptobacterium destranicum, Streptococcus mutans va cac loai khéc.
Streptococcus mutans gitt mot vai tro quan trong trong bénh sau rang. San
pham phu thugc ca vao chung lan vao cac diéu kién st dnng cho sinh
trudng va tong hop polime. & mot sé chung, destransaccharase nim & dang
hoa tan trong khi & cac chung khac, no lién két mot phan hay hau nhu
hoan toan voi té bao. San xuit destran cong nghiép dung Leuconostoc
mesenteroides dé tao ra mot polime chira khoang 95% lién két a-1,6 (phan
con lai 1a lién két a-1,3) va mdt trong luong phan tur 1a 4-5 x 107 dalton.

Céc destran dugc sir dung trong nganh duoc dé 1am chit din mau
(chét thay thé huyet tuong) Tuy nhién nhung destran nay phai co trong
lwong phén tir thdp nam trong mot pham vi rat nho (75000 + 25000).

Cac san pham véi trong luong phan tir thip hon dugc loai khoi hé
tuan hoan qua nhanh nén khong c6 gia tri diéu tri day du trong khi cac san
pham c6 trong lugng phan tir qua cao lai tham gia vao sy ngung két mau.

Céc dung dich chira 6% loai destran nay c6 gia tri vé d6 nhét va tap
tinh keo-tham thau rat gidng v6i huyét twong cua nguodi. Vi cac destran
khong bi phan giai boi cac amylase trong co thé nguoi nén kha ning pha
hoai gan thip hon so véi cac chat thay thé huyét twong khac. Cac destran
duoc mé co thé hép thu rat tbt, do vay co thé dugc su dung cho nhiéu loai
dugc pham, chang han sat trong khi diéu tri bénh thiéu méau.

Gan day, nguoi ta cho rang destran c¢6 thé duoc s dung dé tao nén
mot 16p wa nudc ¢ trén be mat cac vét bong rong va hap thu cac chat tict
tur cac vet thuong.

Trong viéc san xuat cac destran, viéc duy tri cung cap oxygen giit
mdt vai tro quan trong dac biét vi trong qua trinh 1én men dung dich tré
nén rat nhot.

Hién nay nguoi ta chua c6 kha ning tinh toan mdi twong quan giita
nang lugng khuay tron dua vao va toc do chuyén dong ctia oxygen trong
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dung dich véi tap tinh phi Newton ciia dich 16ng nén trong da s truong
hop nguoi ky su sinh hoc chi con biét dya vao kinh nghi¢ém cta ban than
minh.

Méi truong 1én men chira cac mubi v co, 2% cao ngd va
saccharose. Sit va mangan la nhimg nguyén t6 vét rat quan trong. Dung
dich dugc khur trung bang stc nong, duoc chuyén sang bé 1én men va ciy
gidng sau khi di 1am lanh.

Lén men duogc tién hanh & 25°C, trong qua trinh nay, chii yéu do sy
tao thanh acid lactic, gia tri pH giam tr 6,5-7,0 xudng con 4,0. Dung dich
1én men duoc khuady lién tuc va thong khi.

Khi destran dugc tao thanh, dung dich tré nén dam dac cho dén khi
qué trinh két thic sau 3 hay 4 ngay, mot khéi dang keo s& duoc tao thanh.
Dich Ién men chtra chu yéu la destran, fructose tu do, acid lactic, etanol va
cac vi sinh vat. Destran sau d6 s& duoc két tiia bang methanol. Dich trong
duoc chit lai va methanol dugc thu hdi bang phwong phap cit.

Néu 1én men dan dén viéc tao thanh cac destran c6 trong luong phén
tir cao thi chung s& duogc thuy phan bang acid chlohydric ¢ 100-105°C.

Su hoér} tat thuy phan dugc xég dinh bé1 @0 nhdt. Sau rpét giai doan
phan tng nhat dinh, phan ng lic dau dugc lam cham lai bang cach lam
lanh sau d6 dung lai hoan toan bang cach bo sung hydroxygenate natri.

Dung dich duoc tron véi cac yéu to hap phu va loc qua kizengua.
Cudi cung destran dugc két taa phan doan vdi methanol, cac phan doan
mong mudn s& duoc tai hoa tan, loc, co dic va s?iy phun. Vi réng viéc thuy
phéan bang acid kho kiém soat va viéc phan doan thuong khong thu dugc
cac phan c¢6 thanh phan mong muén, nén nguoi ta da tim cach tong hop
tryc tiép cac destran c6 trong lugng phan tu thip. Dé lam diéu nay can co
kién thirc chic chin vé dong hoc cuia phan tng.

Trong lugng phén tir bi anh hudng boi : a) ndng do ciia saccharose,
b) chét nhan glucose, ¢) nhiét do phan tmg. Chang han khi ving mit mot
chit nhan, mot dung dich saccharose 10%, s& thu dugc mot san phém Vol
mot trong luong phan tir 16n hon 108 dalton. ¢ néng do 70% saccharose,
cac phan tir destran chu yéu co trong lugng phan tir thap s& duoc tao
thanh. Néu cac destran trong luong phan tir thap duoc dua vao 1am mdi thi
enzyme s& ¢ nhiéu diém khoi dau va cac polime twong d6i dong nhat s&
duoc tao thanh. Piéu quan trong 1a cac té bao vi khuan khong chira cac vét
clia cac destran c6 trong lwong phan tir cao. Vi vdy nguyén liéu cdy phai
duoc rira vai lan br:ing dung dich mudi dé loai cac destran bam vao.
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Nhu vay mot hon hop 2% (w/v) mot chét nhan c¢6 trong lugng phan
tir thip (1000-25000) v6i mot nong d6 dudng 13 10% ¢ 15°C va pH 5,0 s&
cho mét san pham ma 50% co trong lwong phan tir trong pham vi mong
mubn giita 50000 va 100000 dalton. Cac destran nay dugc sir dung trong
bénh vién va khong bi phan giai bang thuy phan.

Theo tinh toan san luong destran vao nam 1980 & Tay Au la 1000
tan, va trén thé gidi 1a 200.000 tan. Trong khi hau hét cac polysaccharide
ngoai bao duoc st dung dudi dang khong bi bién d6i vé mit hoa hoc thi
destran dung cho nganh duoc va nhiéu muc dich khac lai dugc chuyén hoa
thanh cac phan doan c6 trong lwong phén tir twong dbi thap gitra 40000 va
70000 dalton nhd cac quy trinh thuy phén thich hop (thuy phan bing acid
loang).

Thi trudng chi yéu cua cac dan xuit destran dudi dang cac ché
pham lién két chéo chira cdu truc khong gian ba chiéu ma cac nhom chirc
nang dugc gin vao d6 nhd cac lién két ete voi cac gbe glucose chinh 1a
cac phong thi nghiém sinh hoéa hoc.

Pé san xuét cac loai gel cho muc dich sinh hoa, destran co trong
lugng phén tir twong d6i cao duoc dung dé tong hop cac san pham c6 tinh
thu hdi nuéc cao. Phan tmg véi destran trong dung dich kiém d3 dung
epichlorohydrin dé thu nhan gel, gel nay sau d6 dugc nghién va trung hoa.
Vi phan Ung gitta epichlorohydrin va polysaccharide 1a phan Ung tda
nhiét, can cht y dé nhiét toa ra duoc loai bo khoi hé thong.

Diéu nay 1a dic biét quan trong vi gel dugc tao thanh trong phan tng
c6 tinh din nhiét thap. Vi cac gbc duong khir tan cung clia cic phén tir
destran c6 tinh phan tng capo va dé bi phan giai trong phan mg polime
nén ching bi khir thanh sorbitol va borohydride trong dung dich kiém
trude khi bo sung epichlorohydrin.

Mic dau cac gel lién két chéo thudc loai sephadex ban than chung da
cuc ky co6 ich trong vi¢c phan doan cac nguyén liéu hoat dong vé mat sinh
hoc, song sy chuyén hoa ching thanh cic din xuit ete s& lam ting gia tri
tiém tang cua chung. Cac ete carboxymethyl hay dimethylaminoethyl 1a
nhitng san pham kiéu d6. Nhimg hop chit nay khic biét nhiéu véi cac
destran lién két chéo vé tap tinh truong cua ching trong dich l16ng. Cac san
pham c6 d6 lién két chéo khac nhau s& cho ra cac chat hip phy c6 16 khac
nhau va gidi han phan doan khac nhau.

Viéc dua cac nhpm hoa hoc khac vao cac phan tir s€ cho ra cac chét
hap phu mang dac diém ua lipit. Chung c6 thé duoc dung dé phan doan
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céc lipit, v.v. va ¢ thé dung trong dung méi 16ng ciing nhu trong cac dung
moi hitu co phan cuc. Mot s6 destran khac duoc dung lam céc chét mang
trong cac quy trinh nudi cdy té bao. Dudi dang nay (c6 tén thuong mai do
hang dugc phim AB cua Thuy Pién dit ra 1a Sephadex), destran duogc tng
dung rat rong rai dé tach va thuan khiét cac phan tir sinh hoc khac nhau vé
dién tich, vé kich thugc phan tir v.v.. Protein khong bi bién tinh boi mang
lu6i polime wa nudce va sy hip phu khong dic hiéu 1a rat thap.

Cau héi on tap chwong 9

1. Dya vao so d6 sau day, hay néu cac nguyén tac cua su chuyén hoa
steroid:

o

2. Néu céc budc chinh trong qua trinh san xuat mot hormone
steroid.

3. Phan biét cac vi khuan acetic peroxydant va suboxydant

4. Néu sy khéac biét trong cac phuong phap san xuat ddm (Orleans,
Spring, phuong phéap chim).

5. Néu ung dung va nguyén tic héa hoc cta sy tao thanh cac destran.
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6. Mot trong nhiing diéu phtic tap chii yéu gip trong hoa tong hop
cortisone la...............

Piy 1a budc quyét dinh dé tao nén............. Trong vi sinh vat hoc cong
nghiép, c6 thé dung cac vi sinh vat sau day dé€ thuc hi¢én budc phan ung
nay: ..........

7.Destran dugc san xuat cong nghi¢p nho....................... Trong moi
truong chira saccharose, vi khuan nay tiét ra enzyme....................... c6 chuc



204

Chuong 10
Xir Iy nwéc thai bang bién phap sinh hoc

I. Vi sinh vat hgoc ctia cac nguon nudéc uong

Nhing vu dich ta méi day 6 Nam My da lam chét hang ngan ngudi, va
mét vu dich méi bung nb & Wisconsin do Cryptosporidium gy ra anh huéng
t61 370.000 nguoi déu co nguyén nhan tir cac nguén nudc uong bi nhiém bén.
Trong nhiéu khu dan cu trén thé gidi, sy thiéu nudc sach da dan dén hang ti
ca tiéu chay va cudp di khoang hai triéu tré em mdi nim. Chi tinh riéng & My
hang nim ciing dd c6 gan mot triéu ngudi mic cac bénh co nguyén do tir
nude ban.

Nudc sach (nuoc uéng duoc) dugce dinh nghia 1a nudc khong chtra cac
tac nhan gy bénh, cac doc td hoa tan, co do duc, mui, mau va vi kho chiu.
R rang 13, dé c6 dugc nudc sach khong phai 1a didu dé dang va ¢ day, vi
sinh vat vira 1a nguyén nhan vira 1a giai phap cta véan dé.

Do thuong xuyén tiép xtic voi khong khi, dat cling nhu cac dong chay
ctia cac hé thong thoat, nude bé mat ludn ludn thu nhan cac vi sinh vat hoai
sinh ¢6 hai. Thém vao do, n6 cing tiép nhan ca cac vi sinh vat gay bénh. Cac
vi sinh vat gdy bénh noi bat nhat cia nudc thudng gip trong thdi gian gan
day 1a : cac dong vat nguyén sinh Giardia va Cryptosporidium, cac vi khuan
Campylobacter, Salmonella, Shigella, Vibrio, va Mycobacterium, cac virut
viém gan A va Norwalk. Mot s trong cac tac nhan nay (dc biét 1a cac dong
vt nguyén sinh sinh bao nang) c6 thé ton tai trong cac thiy vuc tu nhién
trong mot thoi gian dai ngoai co thé con ngudi, trong khi mot sb khac chi ton
tai & d6 mdt cach tam thoi va nhanh chong bién mat. Su c6 mit cta vi sinh
vat trong nudc udng phai lién tuc dugc giam sat dé dam bao rang nudc khong
chtra cac tac nhan lay nhiém.

Vi rang viéc xac dinh mot s6 tic nhan gay bénh trong nudc thuong kha
kho khin va tén thoi gian, cho nén cach hay dung nhét dé xac dinh do sach
clia nu6e 1a phat hién sy nhiém ban boi phan. Mic d6 nhiém phan cao c6
nghia la nudc chua nhiéu tic nhan giy bénh va do véy khong an toan. Do
vay, cac giéng, bé chira nudc, va cac ngudn nude khac phai dugc theo doi ve
sw cO mat ctia cac vi khudn chi thi. Cac vi sinh vét von khong gdy bénh nay 1a
nhimg ké ngu cu trong dudng rudt ctia chim va dong vat c6 vii, ching dé
dang phét hién duogc nho cac phuong phip thong dung van dung trong phong
thi nghiém thong thuong.
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Céc vi khuan du(mg rudt c6 ich nhét trong cac bién phap giam sat sy 6
nhiém cia nude boi vi sinh vat 1a cac coliform va cac lién cau khudn dudng
rudt, chung tdn tai trong nuoc nhung khong sinh san dugc ¢ d6. Phat hi¢n
dugc ching vé6i sb luong cao ciing cd nghia 13 nudc mai bi nhiém phén hodc
bi nhiém phan ¢ mirc do cao.

Céc tiéu chuin cua Co quan Bao vé méi trudong (EPA) vé do vé sinh
ctia nude dua chii yéu vao ham luong cac coliform, ddy 1a cac vi khuan gram
am, 1én men duong lactose, sinh khi nhu Escherichia coli, Enterobacter va
Citrobacter.

Su nhiém phan ctia nude bién thuong dé& dan dén cac bénh duong rudt
da day do cac cau khuin gram duong gdy ra, ma truéc hét 13 cac
Enterococcus. Doi khi, cac thé thuc khuin cta coliform va céc reovirut (virut
Norwalk) cling dugc dung lam cac vi sinh véat chi thi vé d6 nhiém ban boi
phan, song sy phat hién chiing khé hon va doi hoi nhiéu van dé k¥ thuat hon.

1. Panh gia chung vé chat lirong nude

Trong ky thuat xac dinh ham luong vi khuén tong s6, mot miu nude
nho dugc cay Ién be mat mot moi truodng ran. Con sb khuén lac chi néi 1én
quan thé vi khudn séng sot tong s6 ¢ mit ma khong cho phép phan biét dugc
cac coliform voi cac loai khac. Thong tin nay dac bi¢t cé ich trong vi¢c danh
gi4 hidu qua cua cac budc 1am sach nude khac nhau. Mot yéu t6 chi thi khac
d01 v6i chat lugng nudce 1a nong dd oxy hoa tan. N6 chi ra rang nudc chia
ndng do chat hitu co va vi khuin cao s& c6 ham luong oxy thap vi oxy di bi
tiéu thu cho ho hap hiéu khi.

Pém so lwgng cac coliform

C6 hai phuong phép tiéu chuan ding dé phat hién va xac dinh s6 luong
cac coliform : x4ac dinh ham lugng thuong gap nhat (MPN = most probable
number) va phuong phap xac dinh qua mang loc.

Trong k¥ thuat MPN, colifgrm duoc xac dinh béng mdt loat cac phép
thur : phép thir so bg, phép thir khang dinh va phép thur hoan thién (hinh 10.1).

Phép thir so bo sir dung 3 diy 6ng nghiém, mdi diy chira nhiing nong
d6 canh thang lactose va lauryl khac nhau. Mot ddy gom 5 6ng nghiém trong
chira cac dng Durham dat nguoc dé thu khi sinh ra trong qua trinh 1én men.
Ba day noéi trén lan luot duoc céy 10, 1 va 0,1 ml mau nudc. Sau khi giir 24
gio, cac dng duoc danh gia theo sy sinh khi. Két qua duong tinh vé sinh khi
s& 1a bang ching so bd vé su co6 mit cua cac coliform. S6 éng duwong tinh s&
dugc dém va dugc dung dé tinh sé lwong thudng gip cua coliform dua theo
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mot bang thong ké. Phép thir khang dinh dugc tién hanh bang cach ciy mau
duong tinh vao mdt ong nghiém khac. Phép thir s€ dugc hoan thién nhd phan
lap cac loai coliform trén cac méi truong chon loc va phan hoa, nhu¢m Gram

va khang dinh lai viéc sinh khi.
4
i)
c MAu nrde
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(AR TR -] a1 oer a1 w1 e
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— 24 gitr—
k_hong ginh khd 359

Sinh khi dwrong tinh

Khing dinh -— E Ding céc éng dwong tinh céy vao
mii tredmg lactose- luc brlliant-mét
i 43 gid, 35°C
B Cy gat trén méi treimg EMB
Hoin thién :

hay Endo 24 giv, 35C

Smhkhi Bt méu Gram &m
Hinh 10.1: Quy trinh xic dinh ham lwgng coliform téng s6 (MPN) trong
mt mau nudc.

K§ thuat MPN c6 mot sd nhuoc diém. Trude hét nd can vai ngay dé
thyc hién. Thir hai, né khong phan biét dugc cac coliform thudong gap trong
dat va nudc (Enterobacter) véi cac coliform thudc phdn that sy chu yéu song
trong dudng rudt cla cac dong vat (Escherichia). Dé xac dinh coliform thudc
phan doi hoi mot phép thir ddc hiéu hon chang han phép loc qua mang.

Phuong phép loc qua mang doi héi it budc va it moi truong hon, ré
hon, gon nhe hon, va c6 thé dugc tién hanh véi mét luong nude 16n hon.



207

Phuong phap nay thich hop dé xéac dinh cac dich 16ng lodng, nhu nudc udng,
chira it chat hat, va khong thich hop 1am d6i voi nudce chira vi sinh vat sinh
trudng manh hoac chira cac chét trc ché kim loai c6 thé lién két véi mang loc.
Sau khi loc, mang loc dugc dat vao mot dia Petri nhé chira moéi truong chon
loc. Sau khi 1, cac coliform thudc phan co thé duoc dém va thong thuong
duoc xac dinh cac dic duém khéc biét trén cac moi truong nay. Thuong thi
ddi voi cac ky thuat xac dinh nhanh c6 tinh dac hi¢u cao nguoi ta dung céc co
chat, ma khi c6 mit cac enzyme phan giai lactose chtra trong cac coliform, s&
giai phong cac chat mau vao moi truong.

Khi mdt phép thir cho két qua 4m tinh vé coliform thi nuéc dugc coi la
thich hop dbi véi nguoi tiéu dung. Tuy nhi€n, ngay ca nhiing noéng do
coliform thap cng ¢ thé duoc chap nhan trong mot s6 hoan canh. Chang
han, nuéc thanh phd co6 thé chira t6i da 4 coliform trong 100 ml, cac giéng tu
nhan dugc phép chira nhiéu hon. Ddi véi nude udng thi khong cho phép chira
bat ky mdt néng dd coliform, cdu khuan duong rudt, virut hay dong vat
nguyén sinh nao. Cac thuy vuc dung dé nudi ca hay lam bé boi duge cho
phép chira tir 70 dén 200 coliform trong 100 ml. Néu sb coliform & cac bé
nude dung cho giai tri dat t6i 1000 con trén 1 ml thi cac co quan y té thudng
cAm st dung.

Xir Iy ngudn nuéc

Hau hét cac ngudn nudc udng déu duoc lay vé tir song, hd chira nuoc,
giéng. Chi ¢ nhitng ving nui cao hay ving xa, kém phat trién thi cac ngudn
nudc nay moi duge sir dung truc tiép. Tai da sb cac thanh pho nudc phai
dugc xtr 1y trude khi cung cép cho nguoi tiéu dung. Céc ngudn nude nhu
giéng sau, thuong tuong dbi sach va khong chira cac chat nhiém ban, doi hoi
xtr 1y it hon cac ngudn nudc bé mit bi nhidm nhiéu chat thai.

Qua trinh xir Iy nudc gdm nhiéu bude. Trude hét nudc duoc giit trong
céc bé 16n vira 12 noi du trir vira 12 bé sa léng. Viéc dua nudce vao cac bé nay
phai duoc kiém tra nghiém ngat dé tranh bi nhiém ban boi xéac dong vat, chat
thai va nudc thai. Ngoai ra, sy sinh truéng qua muc cta vi khuan lam va tao
s& lam chat luong nude xdu di, can duoc phong ngira bang sulfate dong (0,3
ppm). Qua trinh sa ling dé loai bét cac hat 16n ciing duoc thuc day trong giai
doan du trir.

Tiép theo, nuéc duge bom vao cac hd hodc bé, & do sé tiép tuc xdy ra
su sa ling , su thong khi va sy loc. Nudc trude hét duoc loc qua dém cat hoic
dat bot chira nhiéu tao cat dé loai vi khuan, virus va cac dong vat nguyén
sinh, 10i qua than hoat tinh dé loai cac chit ban hiru co khong mong muén.
Nude thu thap tir cac hé thong loc ndy duoc dua vé cac bé du trit qua cac dng
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dan. Budc cudi cing trong xir Iy nudc 1a tay tring héa hoc bang cach bom
bong khi clo qua cac bé cho dén khi dat duoc néng do 1-2 ppm, song mot s6
co sO xtr Iy nude & cac thanh phd ciing str dung cloramin cho muc dich nay. &
My, ngudi ta cling st dung ca ozon hodc peoxyde cho giai doan tdy trung,
song phuong phap nay doi hoi gia thanh cao va khong gitr dugc hiéu qua
khang khuan cho mot thoi gian dai. Chat lwong cudi cing ciia nude co thé
khac nhau, song hau hét nudc may déu hoi c¢6 mui va vi do anh hudéng cua
giai doan tdy trung.

I1. X ly nuwde thai
1. BPdc tinh cua nuwdc thdi

Nudc thai, hay nudc cong, 1a nguon nudc da su dung cua mot cong
dong va bao gom :

1. Céc chat thai sinh hoat hoa trong nudc, bao gobm phan ngudi va cac
loai nudce rira di tir cac cong ranh clia cac can hd va cua ca thanh pho do vao
hé thong cong.

2. Cac chat thai cong nghiép hoa trong nudc nhu acid, diu, md, chét
hitu co ¢6 ngudn gdc dong thuc vat do cac nha may thai ra.

3. Nudc ngam, nudc bé mat va nudce khi quyén thadm nhép vao hé thong
nudc thai.
Dac tinh ly, hoa hoc cua nudc thai

Nude thai chira khoang 99,9% nudce. Lugng chét rin lo lung trong
nudc thai nho dén murc chi duoc tinh bang phan triéu (ppm); ham luong chat
rin cta nudc thai dao dong tur vai ppm dén 100 ppm. Cac thanh phan hoa
hoc, mac du c6 mat ¢ néng do thép song c6 ¥ nghia cuc ky quan trong va
thay d6i vé kiéu loai va sb lugng tuy theo cong dong dan cu ciing nhu theo
thoi gian trong ngay. Cac chat vo co ¢ trong nudc may thuong xuat hién
trong nudc thai. Cac hop chat hiru co thuong duogc bd sung vao nudce thai qua
phan ngudi va cic chét thai sinh hoat khac. Cac chat thai cong nghiép bo
sung cho nudc thai ca cac hop chat vo co 14n hiru co. Chang han, cac 10 giét
mo, cac nha may duong, xuong bot gidy, xuong san xuit cic san pham stra
bd sung cac chét hitu co, cong nghiép hoa hoc va ché bién kim loai bd sung
cac acid, mudi kim loai va cac chét thai kim loai vo co khac.

K¥ nghé hién dai dang lam thay doi ddc tinh cua nuéc thai. Bao goi
danh cho réac thai sinh hoat da lam tang ham luong hitu co tong sd trong nudce
thai. Viéc cac chat tay rira thay thé phan 16n cac loai xa phong di gay nhiing
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anh hudng c6 hai cho quan thé vi sinh vat can thiét cho viéc xtr Iy hiéu qua
nudc thai .
DBadc tinh vi sinh vdt hoc

Nam, dong vat nguyén sinh, tdo, vi khuén va virut déu c6 mat trong
nuée thai. Nudc thai khong xtr Iy ¢6 thé chira toi hang triéu vi khuan trong
mot mililit, bao gém cac coliform, cac Streptococcus, cac truc khuén ki khi
sinh bao tir, nhom Proteus va cac loai khac bat nguén tor dudng rudt cua
nguoi . Céc nguon bd sung vi sinh vat khac 13 nudc ngam, nudc bé mat va
nuée khi quyén ciing nhu cac chit thai cong nghiép. Ngoai ra, tinh hiéu qua
cua mot qua trinh xtr 1y nudce thai con phu thudc vao nhitng sy bién dbi sinh
hoa hoc do vi sinh vat tién hanh. Typ sinh Iy cta cac vi sinh vat chiém uu thé
tham gia vao céc qua trinh chuyén héa nay c6 thé thay ddi tuy theo timg giai
doan ctia qua trinh xtr Iy nude thai. Cac diéu kién co thé dao dong tir hiéu khi
cao d6 dén ki khi nghiém ngjt.

Nhu cau oxy sinh héa

Nhu cdu oxy sinh héa (biochemical oxygen demand - BOD) 1a luong
oxy hoa tan ma vi sinh vat doi hoi cho qua trinh phan giai hiéu khi cac chat
hiru co c6 mit trong nudc thai. Mot trong nhimg nguyén nhan dau tién vi sao
phai xur ly nudc thai trude khi dua n6 tr¢ lai cac thuy vyuc tu nhién la lam
giam yéu cau vé cung cap oxy hoa tan cho phan nuéc nhan duogc. Mt do
BOD 1a mét chi sé noi 1én lugng chit hitu co c6 trong nude thai; cang nhiéu
cbat hitu co dé oxy hoa c6 mit, BOD cang cao. "Nong do" cua nudc thai
duoc biéu hién bfing muc do BOD. Gia tr1 BOD cao c6 nghia la chét hitu co
c6 mit & ham luong cao trong khi BOD thap c6 nghia 1a chit hiru co d& bi
oxy hoa c¢6 mat voi ham luong thip. Su sdng cua bat ky mot thuy vuc nao
ciing phy thudc rat nhiéu vao kha ning cia né ddi v6i viée duy tri mot luong
oxy hoa tan nhét dinh can thiét dé duy tri su sdng ctia cac thay sinh vat trong
thity vuc d6. Ching han, thiéu oxy ca s& bi ngat thd va cac sinh vét nudc
thong thuong s€ bi huy hoai.

Cac qud trinh xu Iy nuwoc thai

Viéc dua nuodc thai khong dugc xur 1y day da vao song hd c6 thé dan
dén mot hodc nhiu hau qua khong mong mudn sau day:

1. Tang kha ning lan truyén cua cac vi sinh vat gay bénh.

2. Tang mdi hiém hoa khi sir dung céac thity vuc tu nhién 1am nguén cung
cap nudc ubng.
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3. Lam cho cac loai trai so bi nhiém ban gay hau qua khong an toan khi
dung lam thirc dn cho nguoi.

4. Gay ton that 16n trong quan thé chim nudc do ngudn thirc an cua
chung bi 6 nhiém.

5. Gay nguy hiém cho ngudi boi va 1am giam gia tri cia nhitng thay
vuc danh cho cac muc dich giai tri.

6. Lam can ki¢t nguon oxy ctua nudc do su c6 mat cua cac chat hiru co
khong bén &

trong nudc thai, do vay huy hoai sy song trong nudc.

7. Tao ra cic tinh trang khong mong mubn nhu ¢ mui kho chiu hoic
tich luy cac chat can ba do vay lam gidm gia tri tai san va tinh nang giai tri.

C6 nhiéu phuong phap xir Iy nudce thai, chung duoc chia thanh hai loai,
mot loai ap dung cho timg ho gia dinh hodc cac don vi riéng I¢ va mot loai
cho ca cong ddng hodc thanh phé.

Thiét bi xir Iy cho cac don vi nam doc lap

Vi¢e xur ly. nudce thai di ra tir cac ho gia dinh hodc cac don vi nam doc
lap nhu khach san hoac trung tdm thuong mai co6 thé duoc thuc hién nhd cac
loai bé phan giai ki khi hay hiéu khi. Bé tu hoai 1 loai bé phan giai ki khi
thuong gap nhat dung dé xu Iy mot luong nudc thai han ché. Bé ty hoai giai
quyét hai muc tiéu : sa ling cac nguyén lidu rin va phan giai sinh hoc cac
chat ran nay. Nguyén liéu s& duogc tich luy ¢ phan day cia bé duoc goi 1a
bun. Khi nuéc thai di vao bé, su sa léng xay ra & phan bén dudi, cho phép
loai di mot dich long chura it chat ran lo limg (suspended solid - S.S.) hon.
Phan chét ran sa lang s& dugc tiép tuc phan giai boi cac vi khuan ki khi, cac
san pham cudi cung s& 1a cac hop chét hitu co, c6 BOD cao va c6 mui. Dich
di ra tir bé tu hoai s& dugc dan vao long dat phia dudi 16p bé mit, & d6 &
dién ra sy phén giai tiép tuc nho vi sinh vt ma chu yéu 13 su oxy hoa hiéu
khi cac chit hitu co co trong dich long. Kiéu xir 1y nay khong dam bao c6 thé
loai trir toan bd cac tdc nhan gay bénh. Boi thé, dich thai di ra tir cac bé tu
hoai khong duoc phép dan thing vao cac ngudn nudc danh cho viée cung cp
nude udng.

Ciing da c6 cac hé théng xtr 1y hiéu khi nude thai danh cho cac don vi
dan cu nho. Cac hé thong nay bao gdm cac bé va thiét bi nham lam giam kich
thudc cac chat ran nap vao thanh cac hat cd nhd, mdt bé thong khi va mot bé
sa ling. Oxy dugc bom vao bé thong khi cho phép xay ra sy oxy hoa lién tuc
va su phan giai hiéu khi cac chat rin c6 trong nudc thai. Cac hé thdng nay
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dic biét can thiét cho nhiing dia phuong nim trén cac vung dat c6 tinh tham
khong cao (nhu dat udt) hodc cac loai dat chira nhiéu da.

Thiét bi xir 1y nwéce thai do thi

Cac thiét bi xir 1y nudce thai d6 thi thyc hién hang loat qua trinh xur 1y.
Cac yéu cau cho tirng cong doan xur Iy dugc trinh bay trén bang .

1. Xk Iy so cdp

Viéc loai bfing bién phap vat 1y cac chét ran dang tho dugc thyc hién

qua ba budc : a) loai cac vat ran 16n nhu hop, 16p xe, chai lo, can; b) sang loc
cac vat ran nho nhu da, soi; c) sa ling (so cip) dé loai cac nguyén liéu dang
hat nho hon nhu phén va gidy. Cac nguyén liéu dang hat nay (bun hay chat

ran sinh hoc) thuong dugc xur ly bang con duong sinh hoc nho sy phan giai ki
khi trong mot bé phan giai bun (sludge digester)

Bang 10.1:Cac mirc d) va yéu ciu ciia qua trinh xir Iy nwéc thai

Mure d§ xir ly Yéu cau xir ly

So cip ~ Loai khoang 30% BOD va 60% chat ran lo limg
tong so (TSS).

Loai ca BOD lan chﬁt rin lo limg tong sé‘ toi chi
con 25-30 mg/l, song phan dugc loai khong nam dudi

Thir cap 85%, pH nim giita 6,0 va 9,0.
Loai ca BOD 1an chét ran lo ling tong s toi chi
. con it hon 9 mg/l, hoac loai trén 95% BOD va TSS;
Tam cap trong nhiing truong hop 1 dac biét can loai bo ca cac

chat dinh dudng (nhu photphat va nitrat).

Xur Iy thir cdp (bang con dwong sinh hoc)

D6 1a sy phan giai cac chat hitu co va qua trinh lam giam BOD. Mot
hodc nhiéu trong s6 cac phuong phap sau day s€ dugc str dung:

a) Loc trich (trickling filters) : Nudc thai dugc phun (va qua d6 dugc
thong khi) 1én mot 16p dém da. Mdi vién da s& duoc phit bdi mot 16p sinh
khéi nhay chtra vi khuan dugc goi 14 zoogloea. Chinh zoogloea s& phan giai
cac thanh phan cua nude thai khi nudce thai chay thanh cac dong nho trén cac
vién da (hinh 10.2)

b) Bun hoat tinh (activated-sludge) : Nudc thai dugc thong khi manh
dan dén viéc tao thanh cac hat chua day vi sinh vat phan giai hiéu khi. Qua
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trinh nay dién ra trong cac bé thong khi, sau d6 nudc thai duoc dua sang mot
bé sa lang dé€ loai bo cac chat ran sinh hoc (hinh 10.3).

Tay quay

Mwéc tha

B 1:p nhiy tao nén i sinh

tnrdng cla wi sinh vt trén Basol

Thede duy triy
hofic mrdc ngfm

Hinh 10.2: Xir ly nwée thai theo phwong phap loc trich

T thid ol s 1§ 2o ciip

Larn gifng

Hinh 10.3: Xi ly nwéc thaii theo phwong phap buin hoat tinh

¢) Ho oxy hoé (oxydation ponds hay lagoons) : Trong cac hd nong (chi
sdu tir 1 dén 2 m), tdo, nhu c4c loai thudc chi Chlorella s& tiéu thy céc chat
dinh dudng ciia nudc thai va san sinh oxy can thiét cho sy phan giai hiéu khi
(hinh 10.4).
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Methan, amomac

Hinh 10.4: Ho oxy hoa

d) Bé phan giai bun (sludge digester) : Tai day xay ra sy phan giai cac
chét ran da duoc tich luy trong xir Iy so cdp va ddi khi sau su xir 1y thir cAp.
Céc vi sinh vat ki khi s& phéan giai bun trong cac bé kin, tao ra methane (c6
thé dugc dung lam nhién li¢u dot nong), CO, va mot lugng nhéd cac khi nito
va hydro. Sy phan giai ki khi nudc thai ia mot qué trinh dién ra cham (hinh
10.5).

Khira

Bim i vao

LT

Bim dang dwoc 1111'111 gl'u tich cue

Bin dira

Hinh 10.5: Xir Iy bun trong bé phan giai ki khi
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Xur Iy tam cdp

Qua trinh nay loai bo cac chat 6 nhidm con lai sau xtr Iy thir cip. Nho
qua trinh nay, mot loai nudc thai cé chét luong cao thich hop, véi nhiéu muc
dich tai st dung s& dugc tao ra. Xu Iy tam cdp c6 thé bao gdbm mot hodc
nhiéu céng doan sau day :

a. Keo tu hoa hoc (chemical flocculation) dé loai cac chat dang hat con
Ivu lai .

b. Budc loc cudi cung (final filtration) dé loai cic chat rin, cac chit nay
sau do s¢ dugc lam kho hoac dot, hoac dugc dung lam phan.

c. Loai bd hodc lam gidm ham lugng photphat va nitrate.

d. Chlo hoéa dich thai dé giét chét cac nhom vi sinh vat ma mot sd co
the 1a cac vi khuan gay bénh. Dich thai cudi cung sé phai dugc loai clo trude
khi dua vao céac thuy vuc béi vi clo c6 hai cho céc sinh vat thuy sinh.

II1. Lén men methane
1. Qud vi sinh vt hoc tong thé

Su tao thanh methan 1a mdt qua trinh vi sinh vat hoc téng thé trong do
chét hitu co duoc chuyén hoa thanh methane. Sohngen khi khang dinh cac
nghién ciru trude ddy ciia Omelianski, dd chimg minh rang sy 1én men cac
chét hitu co mot mat s& tao thanh cac san pham cudi cung nhu H,, CO, va
acid acetic, va mat khac s€ sinh ra methane nho sy khir CO, boi H,. Viéc hai
qua trinh nay c6 quan hé véi nhau trong qua trinh tao thanh methane tong thé
d3 bi bo qua trong nhiéu ndm vi nhitng khé khin vé mit phuong phap trong
cac thyc nghiém vi sinh vt hoc.

Twong tu, ¥ nghi cho rang H, dudi dang phan tir hoat dong nhu mot san
pham trung gian giita hai giai doan da khong dugc thira nhan cho dén nim
1979. Thém vao do, Bryant con gia thiét vé sy ton tai ctia mot giai doan thar
ba trong qua trinh vi sinh vét hoc tong thé cua su tao thanh methane, bang
cach d6 cung cap nhitng mdi lién quan con thiéu gitra mot phia 14 cac acid
béo bay hoi chita 3 nguyén tir cacbon hoic hon va mot phia khac 1a acetate,
H, va CO,. Déan dén, y nghi vé mét mdi lién quan giita cc vi khuan 1én men
chiu trach nhiém ddi v&i pha thir nhit cua qué trinh tao thanh methane tong
thé va cac vi khuan sinh methane chiu trach nhiém déi véi pha thu hai da
duoc ching minh rd rang téi mic dién bién cia qué trinh nay co thé duoc
biéu dién dudi dang mot mo6 hinh sinh hoc.

Buoc mot
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Céc loai vi sinh vat cha yéu ciia tiéu quan xa 1én men c6 kha ning tan
cong cac polime ngay ca khi cac chit ndy nam & thé ran. Cac loai vi sinh vat
nay chira cac enzyme ngoai bao, tirc 1a cac enzyme dugc té bao xuit ra phia
bén ngoai khoang chu chat va tham chi c6 thé dugc tiét vao trong moi truong.
Cac enzyme nay s€ thuy phan cac nguyén li€u polime thanh cac nguyén liéu
c6 trong luong phan tir thip, tham chi cdc monome: protein thanh cac acid
amine, polisaccharide thanh cac oligo- va cac monosaccharide. Cac phan tir
nho hoa tan sau d6 s& dugc cac vi khuan cung loai hap thu va sir dung cho
trao d6i chat ciia minh. Cac loai vi khuan sdng bang protein cé thé khac voi
cac loai vi khuéan séng bang polisaccharide.

Khéc véi cac vi khuén 1én men néi trén, mot nhém vi khuan 1én men
khac khong c6 kha nang thuy phan nguyén li€u polime, song cling cé kha
nang hip thu cac phan tr hoa tan nhd hon va dung cc phan tir nay cho trao
d6i chat ciia minh. Thudng gip bon nay trong truong hop cta duong hon 1a
trong truong hop cua cac acid amine.

Do két qué hoat dong trao d6i chit cia nhém vi khuan 1én men thir nhét
trong hon dich sé& xuét hién cac loai san phém cudi cung ¢ dang khu, do la
cac acid béo bay hoi chura tir 2 dén 5 nguyén tir cacbon hoic hon, ethanol (va
cac rugu hoac keton khac), va’/hodc cac acid hitu co nhu acid lactic. Do nhiéu
acid hitu co dugc sinh ra trong qua trinh Ién men nay, budc mdt ciia qua trinh
vi sinh vat hoc téng thé trong su tao thanh methane thuong duoc goi 1a bude
sinh acid.

Céac acid hitu co s& xuit hién trong hon dich dudi dang cac anion va
thuong bit ngudn tir cac phén tir co chat trung tinh. Do vay mot cation cap
doi s€ phai c6 mat trong hdn dich dé dam bao tinh trung hoa vé dién. C6 mot
sO cation cap doi tmg cir vién. Khi cac hop chat chira nito, cu thé 1a protein,
duoc phan giai, cation cip d6i NH,' s& duoc tao thanh. Khi Vang mat cac hop
chét chtra nito, cation cap doi duy nhét c6 thé duoc tao ra tir cac chat hitu co
12 ion hydro, dugc ky hiéu 1a H;O".

Nhu vay trong budc 1én men, cation cap doi H30+.thu’c‘rng duoc san
sinh nhiéu. Béi vay, buodc sinh acid thuong 1a mot bude acid hoa, song can
tranh hiéu sai v& mat thuét ngtt hoc. Su sinh acid thuc chét 1a su sinh cac
anion acid hitu co. Con su acid hoda 1a sy san sinh cac ion hydro va do vay
lién quan dén pH cua hdn dich.

Buoc sinh methane

Cac vi sinh vat sinh methane khong phdi la cédc vi khuan that
(eubacteria) ma la cac vi khuan c6 (archeobacteria). Cac vi khuan c6 khac vé
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co ban véi cac vi khuan that va thuc chat nam trong s6 cac sinh vat c6 nhat
trén trai dat.

Chi c6 H; cong voi CO, hoac acetate 1a c6 thé duoc dung lam co chét
cho céc vi khuén c6 tao thanh methane. Song ciing c6 mdt vai ngoai 1. Do 1a
truong hop cua cac hop chat gan giii nhu methanol, focmiat, CO, va cac
methylamine.

Céc loai vi sinh vat dau tién dugc goi 1a bon dinh dudng hydro, 1a cac
vi khuan c6 héa dudng v6 co vi ching dung H, dé khir CO, bang nham thu
nang luong va la céac vi khuan co6 tu dudng vi chung stir dung CO; lam nguén
cacbon.

Céc loai vi sinh vat thu hai, dugc goi l1a bon sinh acetate, 1a cac vi
khudn c6 hoa dudng hiru co vi chiing cit acetate thanh methane va CO,, thu
nhan ning luong cua minh tr acetate mic du khong nhat thiét phai cat
acetate, va 1a bon di dudng vi chung su dung acetate lam nguén cacbon.

Acetate 13 mot anion. Khi bi cit thanh methane va CO,, cin c6 mot
cation ciip do6i tham gia vao qua trinh. Khi ion cip ddi d6 1a ion amon, NHy",
dugc sinh ra trong budc 1én men dau, thi amonium bicacbonate, NH,HCOs,
s€ dugc tao thanh trong hon dich. Khi cation cap doi la H;O".duoc sinh ra
trong budc 1én men dr:iu, thi acid cacbonic, H,COs, s€ dugc tao thanh va CO,
s& duoc giai phong trong thé tich khi sinh hoc thoat ra. Két qua cua ca hai
truong hop 13 méi trudng trd nén kiém hodc kha ning trung hoa cua no sé
duoc tang cuong. Do vay su tao thanh methane xuét hién nhu mot bude kiém
hoa.

Buoc trung gian

Mot vai nhém vi khuan duoc dung 1am cau ndi giita bude 1én men va
budc tao thanh methane. Khong nhimg thé, mot s trong ching con canh
tranh v6i cac vi khuédn 1én men vé cdc co chit monome. Mot sé khac canh
tranh v&i cac vi khuén cd sinh methane vé acetate hodc vé H, cong voi CO,.

Céc acid béo bay hoi dugc chuyén hoéa thanh acetate, H, va CO, nho
céc loai vi khuén dic biét thudc vé nhom san sinh acetate va tao thanh hydro
bt budc, da cé thoi duoc goi la cac vi khnén khir proton bt bude. Cac vi
khuén nay, do cac nguyén nhan vé mit nhiét dong hoc, chi cé thé séng cong
dudng ma khong phai 1a cong sinh véi cac vi khuan dinh dudng hydro.

Két qua 1a ap lyc riéng phan cua hydro, san pham trung glan cua chung,

P2 , trong sudt qua trinh déu giit & muc rt thap (khoang 107 bar). Vi vay,
H; thudc loai phan tir chi phat hi¢n dugc trong cac hon dich sinh methane
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mot céch c6 hé thong va dinh lugng duoc trong thoi gian rat gan day. Etanol
va lactate déu dugc chuyén hod thanh acetate, H, va CO, nhd mdt nhom vi
khuan sinh acetate va tao thanh hydro bat budc khac.

Céc loai vi khudn khac c6 thé canh tranh v&i chiung. Thyc chét, luc
nhiét dong hoc dung dé duy tri ap luc riéng phan cua hydro & cac gia tri tu
thip dén rat thap trong sudt thoi gian da tao diéu kién thudn loi cho céc loai
vi khuan nay vi ching ¢ co ché dinh dudng hydro cua ban than ching.

Khi céc anion sulfat, SO4’, c6 mat trong mdi trudng, cac vi khuén khir
sulfate co thé tré nén quan trong. Mot sb trong ching c6 thé canh tranh véi
cac vi khuan sinh acetate tao thanh hydro bt buoc vé cac acid béo bay hoi
dung 1am co chat. Nhom vi khuan c6 kha ning st dung ethanol va lactate c6
thé bao gdm chu yéu 1a cac vi khuan khir sulfate. Bon nay tham chi c6 thé 1a
bon khur sulfate tuy tién. Khi cac anion sulfate c6 mat, dugc sinh ra tur co chét
hiru co s€ dugc st dung dé kht SO4 thanh sunfua, HS".

Khi cac vi khuan dinh dudng hydro c6 mat, H, sinh ra tir co chit hitu
co s& duge ching sir dung. Khi cac anion sulfate va cac vi khuan dinh dudng
hydro dong thoi c6 mit, sy canh tranh vé& hydro c6 thé xay ra, va két qua sé
phu thudc vao cac diéu kién méi truong.

Viéc cac vi khudn khir sulfate c6 thé bi 161 kéo vao qué trinh tao thanh
methane dan dén hai két luan quan trong. Tha nhét, chung co thé hd tro hodc
canh tranh véi cac vi khuan sinh methane. Thir hai, chung chiu trach nhiém
ddi voi sy c6 mat cua HpS trong thé tich khi sinh hoc thoat ra. Day 1a hai su
kién c6 tam quan trong k¥ thuat co ban .

Ngoai cac vi khuan khir sulfate, mot nhom vi khuan dinh dudng hydro
khac ciing gitt vai trd quan trong trong quan thé vi sinh vat sinh methane tong
thé. Cac vi khnan nay dugc goi la cac vi khuén sinh acetate dong hinh, chung
thudc bon hoéa dudng v6 co va thu nang luong cia minh tir phan tng khtr
CO, bang H, dé tao ra mot minh acetate, tén ctia chiing bit nguon tir do.

Mot sb trong cac vi khuan nay 1a bon ty dudng va c6 kha ning dong
hoa CO,. Cac vi khuan sinh acetate dong hinh khac ciing canh tranh véi cac
vi khudn 1én men vi chung c6 kha ning tao ra mot minh acetate tir glucose.
Trong trudng hop nay, chiing 13 bon héa dudng hitu-vo co hdn hop, va 1a bon
hon dudng, tirc 1 vira ty dudng vira di dudng.

Can luu y rang, cac vi khuén sinh acetate dong hinh khong canh tranh
v6i cac vi khuan sinh methane vé co chat (vi ching sinh ra acetate) ma vé
ning luong vi ching sir dung mot phan niang luong tiém tang ciia hdn hop,
H; cong voi CO,.
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Khi qué trinh vi sinh vat hoc téng thé cua su tao thanh methane bj cét
thanh hai budc tach biét, budc 1én men sinh acid acid hoa dau tién va budc
sinh methane kiém hoéa thtr hai, thi cac vi khuén sinh acetate dong hinh c6 thé
gilt mot vai trd hd tro va quan trong vi chung co thé bat giit H, sinh ra trong
budc thtr nhét, trude khi né thoat ra, dé tao thanh acetate. Vi thé, acetate s&
dugc du trit trong hdn dich nhu 1d mot co chét sinh methane tiém tang cho
budc hai. Hién tai chua co bang chuing thyc nghiém cho gia thuyet nay. Cac
acid béo khong thé duge chuyén hoa mot minh thanh cac san pham cubi cing
thong thuong co tinh khtr do nhimg 1y do vé nhiét dong hoc. Ching ciing
duoc chuyén héa thanh acetate, H, va CO, bdi mot nhom vi khuan sinh
acetate san sinh hydro bit budc khac, bon nay phai séng cong dudng bét budc
véi cac vi khuan dinh dudng hydro dé duy tri 4p luc riéng phan cta hydro.
pH-thap hoic rat thip trong sudt thoi gian dién ra sy phén giai .

Cau héi on tap chuwong 10

1. Viéc dua nuéc thai chita mot hop chat khéng déc nhung dé phan
giai, chang han tinh bot, vao song hodc ao hd s& gay nén mot hiéu qua xau
dén chat luong ctia nude. Nhitng hau qua d6 duoc biéu hién nhu thé nao ?
Tai sao ?

2. Trong thuc té, & 20°C, sau bao nhiu ngay thi sy oxy héa sinh hoc
cac chat hitu co co6 trong nude thai c6 thé duge coi phu két thuc ? Tai sao
nguoi ta thuong chi xac dinh BODs ? Lam thé nao d€ xac dinh BODs ? Doi
v6i nude thai sinh hoat va nhiéu loai nudce thai cong nghi¢p, BODs tuong
duong vi khoang bao nhiéu % BOD tong s6 ?

3. Tai sao nguoi ta noi rﬁng, su ¢6 mit ctia khu hé vi khuén nitrate hoa
trong nudc thai ¢6 thé 1am cho cac két qua do BOD tr¢ nén thi€u chinh xac ?
Tai sao viéc do BODs chua bi anh hudng cua khu h¢ vi khuan nay ?

4. Sau 5 ngay u mot loai nude thai cong nghiép, luong oxy hoa tan con
lai trong mau doi chimg 1a 7,8 mg/1, trong mot dich nudce thai pha loang 0,1%
la 2,8 mg/l

a. Tinh BODs cua loai nudc thai da cho

b.  Trong 1000m’ nudc thai noi trén ¢ chira bao nhiéu kg BODs ?

5. Sau khi 0 mot mau nudc thai co k (téc dd oxy hoa sinh hoc) bfmg
0,15/ ngay 7 ngay & 2Q0C va nguoi ta do duoc BOD bang 208 mg/l. Tinh
BODs,BOD,( va BOD tong s6 cua loai nudc thai nay.

6. Cach xac dinh COD khac cach xac dinh BOD & chd nao ? Tai sao
gié tri COD thuong 16n hon gia tri BOD ?
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7. Han ché ciia phuong phap xac dinh COD so véi phuong phap BOD
nam & dau ? Tai sao trong mot s6 tinh hubng, ngudi ta van phai ding phuong
phap COD dé thay thé cho phuong phap BOD ?

8. Qua trinh phéan giai cac chét hiru co thanh methane trai qua nhiéu
budc, trong d6 c6 hai budc 1én men.

a. B¢ 1a nhiing budc nao ?

b. Tuy vay, nguoi ta khong thé goi su tao thanh methane 13 mot qua
trinh 1én men, vi sao ? Vay do6 1a qua trinh gi?

c. Néu y nghia cua hi¢n tugng cong dudng trong su tao thanh methane
sinh hoc.
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Chwong 11
Su tuyén khoang nho vi sinh vat

Viéc tach kim loai tir quing nho qua trinh ngdm chiét (leaching)
khong phai 1a mot cong nghé méi. Trong thuc té, ngam chiét quing dong
da duge thuc hién tir nam 1947 tai mién Béc Hungari, tur thé ky 16 tai
vung nui Harz cua Buc, tir khoang ndm 1670 tai Rio Tinto 6 Tay Ban Nha
va tir thé ky 18 & mién Wicklow nuéc Anh. Viéc ngam chiét quing duoc
dua vao My tir dau nhimg nam 1920. O Nga, viéc chiét dong tir cac dong
chay qua mo pirit ddng da dugc thuc hién & vung Uran tir gitta nhitng ndm
1940. Tuy nhién, trong tat ca nhimg quy trinh di tién hanh trudc day, vai
tro cua vi khuan chua dugce danh gia dung murc vi vi sinh vat cha yéu chiu
trach nhiém d6i véi su oxy hoa céc sunfua kim loai, Thiobacillus
ferrooxidans moi duoc xac dinh dau tién vao nim 1947.

Su tham gia cta vi sinh vat vao viéc ngam chiét quing di duoc
nhiéu tac gia chimg minh. Pay 13 nhiing vi sinh vét hoa dudng v6 co bt
budc hay tuy ti¢n, hodc vi sinh vat di dudng, chung cé thé thudc vé nhom
trung hay wa nhiét c6 kha nang oxy hoa sat hai thanh st ba cling nhu cac
loai Iuvu huynh dang khir thanh acid sunfuric hoac sunfat kim loai. Ngoai
ra, hang loat cac vi sinh vat khac nhu nam, tao, va dong vat nguyén sinh
cling c6 mat trong sy sinh trudng cong sinh trong cic dung dich ngam
chiét ton tai trong tu nhién.

I.Cac vi khuin ngam chiét

Thiobacillus ferrooxidans 1a vi khuan dwugc nghién ctru nhiéu nhét
trong mdi quan hé vdi cac bién phap xur 1y thay luyén kim sinh hoc
(biohydromatallurgical treatment) cac loai quang va tinh quang chua
sunfua. B6 1a moét vi khuén hinh que, Gram am, di dong béng tién mao,
khong hinh thanh bao tir, ding mot minh hay do6i khi thanh tirng cap. Vi
khudn héa dudng v6 co nay thu nhan ning lugng can thiét cho sinh truéng
va dong hoa CO; tir sy oxy hoa sat hai va cac hop chat luu huynh vé co co
tinh khir. V& mit sinh 1y, 7. ferrooxidans giéng vé&i Thiobacillus
thiooxidans, loai vi khuan thuong thuong c6 mat trong cac loai nudc khai
mo co tinh acid. Sy khac biét co ban dugce nhidu ngudi thira nhén gitra hai
loai nay 1a viéc T.thiooxidans khong c6 kha nang oxy hoa sat hai va céac
sunfua kim loai khong tan. Hé thong oxy hoa sit hai cia T. Jerrooxidans
duoc lién két véi 16p mang ngoai chira lipopolysaccarit ciia thanh té bao.
Céc enzyme oxy hoa sit 1a Fe* -citocrom ¢ oxydoreductase, citocrom a, va
coenzyme Q...
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So dd chung cia su oxy hoa sinh hoc bao gém cac loai sau: Sz',
S°.,S047. S4067, SOs™, va SO, Trong ddy oxy hoa cia sy trao ddi chét
S%, luvu huynh nguyén t6 ndm & trang thai phan tr duge polime hoa (ciu
trac vong Sg) va sunfit 14 mot san pham trung gian chia khéa duge chuyén
hoa thanh sunfat. Cac phan ung enzyme tham gia vao day oxi hda sunfua
nay c6 thé dugc trinh bay nhu sau:

S +1%0,+2H° —— » S" +H,0 (11.1)
S° + 0, +H,0 ——— SO;” +2H" (11.2)
2805 + 0, ——— 250/ (11.3)
S,05% ——— SO;*+pesunfua dihydrolipoat  (11.4)
28,05> — » 05SSSSO; + 2¢ (11.5)
SOs* +2AMP ——————» 4APS + 4e (11.6)
2APS + 2P, —— 2ADP +2S0,” (11.7)

Céc vi khudn ngam chiét khac bao gom Leptospirillum ferrooxidans
lan dau tién duoc phan 1ap tir quing sunfua vang. No co thé ngam chiét
pirit, c6 kha nang sinh trudng ty dudng trén ion sat hai, O nhiéu sy tuong
ddng vé mit sinh 1y v&i Thiobacillus thiooxidans va man cam véi su kim
ham boi ion sit ba.

Thiobacillus acidophylus c6 kha nang d6i voi ca sinh trudng hoa ti
dudng 1an sinh truéng di dudng. N6 dugc phan lap tir mot mdi truong
nudi 7. ferrooxidans.Vi khuan nay oxy héa luu huynh nguyén td, duong,
acid amin va cac acid cacboxilic & pH 3,0-3,5. Thiobacillus kabobis va
Thiobacillus organoporus oxy hoa Iuu huynh nguyén t6 va sinh truéng &
ph 1,5-5.,0. Thiobacillus thioporus oxy héa lwu huynh nguyén td,
thiosunfat va nhiéu loai sunfua ké ca sunfua k&m.

Sunfobacillus acidocaldarius duge phan 1ap tir cac subi nudc nong
c6 tinh acid. N¢ sinh truéng hoa ty dudng véi cac co chit 1a luu huynh,
cac hop chat khir cia luu huynh va sat hai.

I1.Co ché tac dong ciia vi khuin

Su chiét kim loai ra khoi cac quang chura sunfua c6 thé dat duoc
nho cac phuong thic trao ddi chét tryc tiép hay gian tiép cta vi sinh vat.
Co ché tryc tiép co6 thé biéu dién bang phuong trinh:

Vikhuagn
MS + 20, — > MSO, (11.8)

Trong d6 M la kim loai ndng hoa tri hai.
Co ché gian tiép, vi du doi véi qua trinh ngadm chiét quing uranium,
¢ thé duoc bi€u dien nhu sau:
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Uo, + Fez(SO4)3 » UO,SO4 + 2FeS0O4 (119)

Sét hai duogc sinh ra trong phuwong trinh trén s& dugc tai oxy hoa boi
cac vi khuan thanh sat ba theo phuong trinh sau:

Vikhuag
2FeSO4 + H,SO4 + 0,5024 Fex(SO4); + H,O  (11.10)

Vi vay, trong phuong thire tac dung gian tiép ctia vi khuan, vi khuan
dong vai tro cung cap mot cach lién tyc chét oxy hoa, Fey(SO4)s. Sét hai s&
thu dugc tir sw oxy hoa sinh hoc pirit 14 chat ludn luon két hop véi cac sun
fua va quang uranium:

Vikhuag
2FeS, + H,O + 7,502 4/ FGQ(SO4)3 + H,SO4 (1111)

Budc mot trong sy oxy hoa truc tiép cac sunfua kim loai. MS, la su
hoa tan co chat trudc khi xay ra phan ung trao doi chat. Piéu nay co thé
dat dugc nho su phan ly cia MS:

MS I M*+ §* (11.12)

Anion sunfua dugc giai phong ra sau d6 sé& lap tirc duoc lién két véi
hé thong enzyme cua vi khuan va bi oxy hoéa thanh sunfat:

S+ 20, —KWAN, g2 (11.13)

Vi vy, anion sunfua bi loai khéi phuong trinh (11.12) va can bang
s& chuyén vé phia bén phai gay ra mot sy hoa tan manh hon. Vé mat Iy
thuyét qua trinh nay co thé tiép tuc dén khi toan bo co chit (MS) dugc
chuyén héa thanh san pham (MSOy). Tuy nhién, trong cac hé thong khong
lién tuc sy tich lily cac san phém c6 thé dat téi mot néng do tré nén doc
ddi voi vi sinh vat hodc Jarosit s& két tia trén bé mat cta co chat lam can
tro hoat dong cua vi khuan. So d6 nay giai thich tai sao vi sinh vat lai ua o
ngay sat bé mat khoang vat. Hon nita nguoi ta da phat hién thdy mot méi
quan hé tryc tiép giita toc d6 chiét kim loai (dAM>" /df) d6 hoa tan san pham
cua cac khoang vat sunfua (Kjp):

dM* /dtK= oKy, = a[M*][S™] (11.14)
) Trong d6 a 1a hé ’sé ty 1¢ thudn. Theo phgong trinh (11.14), tdc do
chiét kim loai la cao nhat khi d hoa tan san pham cua khoang vét sunfua
cua no la cao nhat.
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II1. Mot s6 qua trinh thily luyén kim sinh hoc
1. Ngdm chiét sinh hoc quang dong

Hién tai khoang 25% toan bd san luong dong ¢ mién Ty nudc My
d}l.’(_)’c sﬁ}n xuat nho ngém’ chiét sinh hoc cac loai quafmg ngheo. Phan ung
tong thé cua su ngadm chiét chancopirit nho vi khuan dién ra nhu sau:

Vikhuag
CU.zS + 2,5 Oz + HZSO4 4 2 CU.SO4 + Hzo (1 115)
Phan tng nay dién ra qua 2 budc:

Vikhuaa(
Buéc 1: CupS+ 0,50,+H,SO4 ——— CuS + CuSO4+ H,O(11.16)
Vikhuagn
Buéc2: CuS + 20, —————>  CuSOy (11.17)

CuS c6 thanh phan gidng nhu thanh phin cta covenlit, mot loai
khoang vat tu nhién. Cac loai khoang vat sunfua déng khac 1a bocnit
(CusFeSs), cubamit (CuFe,S3) va enacgit (CuzAsSs). Tat ca cac khoang
vat nay déu duoc oxy héa nhd vi khuan.

Viéc ngam chlet chat déng thuong dugc tién hanh & gan cac diém
khai thac dé giam tbi da gia thanh van chuyén. Quing nghéo dugc van
chuyén bang xe tai hoic bang chuyén tdi mot vi tri khong thim 101 d6
thanh cac déng c6 dang hinh nén cut. Pa sé cac déng quing duoc tao
dung dua vao céc dia hinh ty nhién.

Cac dbéng quing 16n co thé cao t6i 200m, rong 80m & phia dinh va
250m vé phia ddy va chtra téi 50.000-300.000 tan quing. Dung  dich
ngam chiét duoc phun 1én phan dinh cua ciia cac déng. NO thadm qua phan
than déng va tich lai & chan dong.

Pong duoc thu hoi tir dich nhd xementit hoa véi sit (trong qua trinh
nay, d@)ng duoc két tua dudi dang kim loai trong khi sat dugc hoa tan:
Cu’™ +Fe’ - Cu + Fe’ ) hoic bang cach chiét chon loc thanh mot
dung méi hiru co va sau khi tach pha 1ong khoi pha hitu co, déng duoc rira
sach khoi dung méi hitu co bang acid sunfuric lodng dé tao ra mot dung
dich sunfat ddng dam dac va tinh khiét, tir d6 n6 dugc két tia nho dién
phan.

So d0 clia qué trinh ngdm chiét kiéu chit déng duoc trinh bay trén
hinh 11.1. Cac dudng chdm cham dugc 4p dung trong trudng hop dong
dugc thu hdi tir dung dich sau ngdm chiét (pregnant solution) nho
xementit hoa véi sat phé lidu.

Trong cac xi nghiép hién dai, ddng dugc thu hdi bang phuong phap
chiét nho dung méi va tach nho dién phan. Noi chung ddng xementit chira
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khoang 85% dong. N6 dugc tron véi tinh quang tuyen néi va duge dua
vao ndi nau kim loai trong budc thu hoi cudi cung. Pong thu dugce nhd
phuong phap tach oh1et bang dung méi -dién phéan tinh khiét tdi 99% va
day du tiéu chuan dé dua ra thi truong.

Viéc chiét dong trong cac qua trinh cong nghiép nay dat dugc nho ca
hai co ché ngam chiét vi sinh vat truc tiép va gian tlep Céac yéu t6 anh
huong dén sy thu hdi ddng va dén hoat tinh cua vi khuan 1a:

a) Pac tinh vat ly ’cua thé guang (kich thudc hat qnang, do tham d6i
voi dung dich ngam chiét, tinh dan nhié¢t va kich thudc dong.

b) Thanh phan hoa hoc cua quang va nguyén li¢u nghéo la da chu
chura khoang vét dong (sw c6 mit va phan bd cta pirit va hat quing riéng
biét bén trong thé quing);

¢) Thanh phan cua dung dich ngam chiét di vao (O, va CO; hoa tan
va cac chat dinh dudng khac, do acid, ty 16 Fe*" /Fe *", quan thé vi sinh
vat). 1,50, 1,50,

S oY
Wil

Dich sau ngam chiét

\ !

. Ximenit hoa Chiét bang dung m&i| —

J J
Dong ximentit —
(85%) | Thuhmnho'dlen|

J

Déng catot
(99,9%)

Hinh 11.1. So' @ ngim chiét quing dong

Quang ngheo Quang ngheéo

Hang san xuét dong lon nhat cta My, hang Phelps Dodge Company,
vao nam 1986 di tuyén bd rang ho ¢6 thé san xuat mot pao dong tor quang
thai ctia ho voi gia 30 xu bang phuong phap chat ngdm chiét déng tach
chiét bang dung méi - dién phan. Gid ban nam vao khoang 75-80 xu. Hang
nay c6 ké hoach dau tu trén 50 triéu USD dé mé rong xi nghiép ngam
chiét cua minh.
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Viéc ngam chiét tai chd (in-situ) quing dong cing gidng nhu ngdm
chiét chit dong & nhiéu diém. Khi d6 quing qua thap khong thé dung
phuong phap khai thac thong thuong, nguoi ta s¢ pha v khéi quing trong
1ong dat bang thudc nd va ngdm chiét tai chd.

2.Ngdm chiét sinh hoc qudng uranium

Uranium da dugc chiét tir quang nhd qué trinh ngam chiét vi khuan
hoc & quy mo6 cong nghi¢p. Héa hoc cua su chiét nay cod thé dugc biéu
dien bang mot su thay doi tir uranium khong tan hoa tri bon sang dang hoa
tri sau hoa tan trong moi truong ngam chiét co tinh acid:

Vikhuéﬂs
UO; +Fe(S04)3+2H,S04 H4[UO,(SO4)3]+ 2FeSO4  (11.18)

Phuong trinh nay la phuong trinh dao ngugc cia phuong trinh
(11.9). Sunfat sat hai dugc tai oxy hoa thanh sunfua sat ba theo phuong
trinh (11.10). Su bién doi nang luong tw do chuan (86,1 kJ/mol) va thé oxy
hoa khir doi v6i h¢ thong U*/U®" (446mV) ciing giéng nhu sy bién doi
nang luong tu do va thé oxy hoa khir ciia hé thong Fe*™ /Fe’” (77,4 kJ/mol
va 747mV). Cac qua trinh sinh hda hoc va thuy luyén kim sinh hoc d61 voi
viéc chict uranium da duoc biét rat ro.

3. Ngdm chiét sinh hoc quéing bac

Su phan bd cta bac va cac nguyén t6 khac trong dat bi anh huong
manh bdi cac chu trinh sinh Qia hoa. Céac kim loai ndng va kim loai qu
thuong tao thanh cac phire chat va dugc duy tri nho cac 16p mun cua dat.
Cac vi sinh vat tham gia vao viéc s dung cac nguyén t6 nay bao gom ca
vi khuan, nam, tdo va dia y.

\(é kha nang cua Thiobacillus ferrooxidans st dung sunfua bac
lam nguon nang luong hién dang con tranh cai. Mot s6 tac gia cho rang
(Ag>S) tong hop va tu nhién déu khong duge vi khuan ngam chi€t phan
giai vi bac doc voi T. ferrooxidans. Tinh doc nay c6 li€n quan dén sy tich
Ity dac hiéu doi voi bac cua té bao. Song viée nudi T. ferrooxidans trong
modi truong c6 nong do AgNOs tang dan lai tao ra cac chung dé khang véi
bac.

Vao nam 1986 mot nghién ciru khic dd phat hién ra ring T.
fefrooxidans da thuc day su chiét ghon loc bac tr mot loai quang sunfua
hon hop. Trong 49 ngay ngdm chiét, khoang 75% bac da dugc hoa tan tur
quang hon hop khi c6 mat vi khuan va chi c6 50% khi vang mat vi khuan.
4.Thuy luyén kim sinh hoc vang

Cong ngh¢ vang thong dung tur cac tai nguyén khac nhau rat dugc
phat trién. Vang dugc thu hoi bang phuong phap clo héa, xianit hda, ngdm
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chiét tiosunfat va tioure, tao hén hop (amalgamation), tuyén ndi, tuyén
bang trong lyc va nau chay hodc bang té hop cac quy trinh trén. Néu vang
phéan tan tinh vi bén trong cac loai quidng me sunfua nhu trong pirit,
acxenopirit, pirotit, galen (quang chi sunfua), va sphalerit thi nhiéu trong
s0 cac phuong phap tuyén vang ké trén s& khong mang lai hiéu qua kinh té
mong muon.

Chat ngdm chiét khong xam nhap duoc vao bén trong khbi quang
ran dé tiép xuc véi cac hat vang co kich thudc nhé hon mot pm. Mudn
giai phong duoc vang thi cac loai quang chira sunfua nay thuong phai
dugc tién oxy hoa. Tuy nhi€n nung 1a mét quy trinh t6n ning lugng va lién
quan dén cac van dé vé méi truong nhu phat sinh acxenic bay hoi, chi, luu
huynh, va cac chat doc khac. Mot bién phap c6 thé thay thé tién oxy hoa 1a
ap dung cac phan ung sinh hoc dé giai phong cac hat vang tir quang.

Ngay tir nhitng ndm 1960 ngudi ta da phat hién dugc cac vi khuan di
dudng cé kha nang hoa tan vang tir cac khodng vat laterit. Trong céc
nghién ciru nay, ham lugng vang cyc dai khong vuot qua 1,5mg/dm’. Tuy
nhién sau 283 ngdy ngam chiét da tach duoc téi 82% vang chira trong
quing. Mot s6 loai ndm da duoc chimg minh khong nhiing c6 thé chiét
vang tlr quang ma con co thé loai vang hoa tan khoi dung dich ngdm chiét
nh¢ hap phuy sinh hoc 1én bé mit co thé. Nhitng té bao ndm nay sau d6 sé
duoc loc, lam khd va nung. Nguoi ta da phan 1ap dugc hang loat chung
nam hoat dong c6 thé loai t6i 98% vang tir dung dich ngam chiét sau 15-
20 gio tiép xic.
4.1.Hoa Tan vang tir quang pirit nho hoat dong cua vi sinh vat

Céc thi nghiém ngam chiét da dugc tién hanh véi pirit chira vang
(150g vang/tin quing) trong cic binh nén chira 5g pirit va 200cm’® méi
truong dinh dudng chta 200mg (NH4),SO4, 50mg KCl, 50mg K,HPOy,,
500mg MgSO, va 10mg Ca(NO3), trong mdt lit nude cét, va dugc 0 voi
10 cm® mét chung Thiobacillus ferrooxidans thuin khiét. Két qua chi ra
trong bang (11.1)

Thi nghiém s6 1 duoc tién hanh ma khong cdy vi khuan vao dung
dich ngam chiét (mAu ddi chimg vo trung). Cac s6 liéu trong bang 11.1 da
nhan duoc sau 3 tudn ngam chiét ¢ nhiét do thuong. Hiéu qua cua vi
khuan trong viéc hoa tan vang tir pirit 1a 13 rét vi trong thi nghiém nudi
tinh, ving da khong dugc tim thiy trong mau ddi ching vo trung. Trong
cac thi nghiém voi binh lic, lwong vang duoc hoa tan vao cac mau co cay
gidng di ting 1én 6 lan. Céc tic gia da chi ra rang trong qua trinh oxy héa
céc sunfua kim loai nho vi khuan (pirit, galen va cac sphalerit), cac loai
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hop chat oxy hoa ciia luu huynh da duoc tao thanh phtic chat véi cac ion
nay va duogc hoa tan, chang han theo phan ng sau day:

Au+ %0,+ H,0 + 38,05 = Au(S,05 + 20H (11.19)

Bang 11.1. Sw hoa tan vang tir co chéat pirit nho Thiobacillus
ferrooxidans

Thinghiémnudi ~ Sutachchiét  Thinghiémnudi  Su téch chiét
tinh so vang lac vang
g/dm’ s0 g/dm’
1 Khong 1 60
2 150 2 480
3 270 3 490
4 390 4 520

Su oxy hoéa pirit dan dén su tao thanh acid sunfuric nhu d3 chi ra
trong phuong trinh 11.11. Céc ion hydroxil trong phuong trinh 11.19 duoc
trung hoa bang acid sunfuric thu dugc tir phuong trinh 11.11:

20H + H,SO; — 2H,0 + S04 (11.20)

Bang cach sir dung pirit, chancopirit, asenopicrit, galen va macasit
chira vang da dugc nghién nho (dwoc cdy bang T ferrooxidans) va trong
cac mau dbi ching vo trung vdi tung loai hodc hén hop sunfua, mot s6 tac
gia khac da phat hién ra rang viéc thu hoi vang tir cac mau co cdy gidng da
khong cho hiéu qua cao hon so véi cac mau ddi chimg vo tring. Phat hién
nay trai ngugc voi cac két qua vira néu ¢ trén va cac tac gia cua cong trinh
nay da di dén két luan rang T ferrooxidans trong dung dich loang da khong
c6 tac dung dang ké 1én sy tich lily va su thoat vang vao dat.

Trong khi d6 cac thi nghiém ngam chiét véi phe lidu & Colorado
Mineral Belt da chi ra rang khi c6 mit vi khuan va chét dinh dudng, su thu
hoi cac kim loai thuong da duoc nang cao dang ké so v&i cac mau dbi
ching vo trung. Cac tac gia nay da dé xuat mot quy trinh ngam chiét hai
budc dé dat mot hiéu qua kinh té cao hon.

Trong budc thir nhat, mt qua trinh ngam chiét bang vi khuan (hodc
acid) s& duoc thuc hién dé loai cac kim loai thudng ra khoi phé liéu va dé
giai phong vang va bac. Sau d6 phan con lai s& duge trung hoa bang voi va
trong budc thir hai ¢ thé sir dung k¥ thuat xianua hoa thong thuong dé thu
ho6i vang va bac. Bang cach sir dung nguyén 1y ngam chiét hai budc ké
trén, Klusman va Nelson (1976) ciing nhu Lawrence va Bruynesteyn
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(1983) da chimg minh kha nang ap dung ciia phuong phap nay ddi véi su
thu hdi vang va bac tir cac tinh quing perit chiu lira.

Viéc thu hoi vang ting theo ty 1¢ thuan voi hiéu suat tién oxy hoa
pirit nhd vi khuan. Chang han, néu khéng ap dung qua trinh tién oxy hoa
nh¢ vi khuan cho cac mau pirit thi qua k¥ thuat xianua hoa vang thu hoi
chi dat khoang 25%. Con néu pirit duoc tién oxy héa téi 80% thi vang thu
hdi nhd bién phap xianua hoa s& vuot qua 90%. pH tuong d6i thip (dudi
1) tao diéu kién thuan loi cho viéc gilt cac ion sat ba trong dung dich. Vi
khuén T ferrooxidans hoat dong tot nhat & pH 2,3. Céc gié tri pH dudi 1,5
thuong kim hdm hoat tinh cua vi khuan. Tuy nhién Lawrence va
Bruynesteyn da phat hién thdy rang vi khuén nay c6 kha ning thich tng
tt voi cac gia tri pH thap t6i khoang 0,6.

Trong mot thi nghiém khac tién hanh vao nam 1985, viéc thu hoi
vang da dugc tién hanh tir mot loai phé thai tuyén ndi kém va chi (chira
1,75g vang/ tan) nho phuong phap ngdm chiét kép. Trong budc mot, cac
mau tuyen noi da trai qua cong doan tién khai thac va nghién min da duoc
ngam chiét trong mot bé co thong khi va khudy tréon nhd st dung
T ferrooxidans , & 6 k&m, st va ddng duoc hoa tan. Sau khi di tach biét
hai pha ran -1ong, phan con lai (c6 tinh acid) dugc ngam chiét theo ky
thuat tioure dé thu hdi vang.

Nguoi ta cho rang trong qué trinh ngdm chiét chit thai tuyén ndi
chtra sunfua nho s dung vi khuan, vang s& dugc giit lai dudi dang tu
nhién trong phan chét thai rin, song mot phan s& dugc giai phong ra dudi
dang tu nhién trong phan chat thai ran, song mot phan s& dugc giai phong
ra dudi dang cac hat co6 kich thudc dudi Imm tir quang pirit ngheéo. Sy thu
hdi vang theo phuong phap tioure dién ra theo phuong trinh sau:

Au + Fe’” +2CS(NH,), — Au[CS(NH,),] + Fe*™  (11.21)

Ton sat ba dugc cung cip tir phan Gng oxy hoa pirit. Uu diém cia
viéc sir dung tioure dé thu hdi cac kim loai quy tir chat thai c6 tinh acid
sinh ra tir qua trinh ngdm chiét nhd vi khuan 1a ¢ chd nd khong doi hoi
phai trung hoa chét thai von 1a mot cong doan tién quyét ctia quy trinh
xianua hoéa. Ngoai ra, tioure va cac san pham phén giai cua n6 khong gay
nén nhimg rui ro cho méi truong so voi chat ngdm chiét xianua. Nhing sy
lo ling moi day vé hiéu qua ddi voi moi truong va gia thanh cua céc
phuong phip van sir dung cong vé6i nhitng thanh cong dat duoc nhohoat
dong thuc day cua vi khuan da cho phép gia thuyét rang cong nghé sinh
hoc phai dugc tmg dung cho viée ché bién quang vang. Gia thanh chi phi
cho sy tuyén khoang sinh hoc cac loai quing vang sunfua chiu lira s& giam
do quy m6 cua nha may s€ dugc nang cao.
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4.2.Thu hoi vang tir cc tai nguyén chira asenopirt

Su tuyén khoang asenopirrit di dwgc tién hanh tir nhiing nim
1960.Vi khuan Thiobacillus ferrooxidans c6 kha nang giai phong vang tu
quang chtra cacbon trong d6 asen chiém khoang 6%.

Céc diéu kién t6i vu cho su ngam chiét da xac dinh duoc la: ty trong
bun khoéang 1a 20%, pH1,5-2,0 va kich thudc hat 1a 0,05mm.

Dudi cac diéu kién nay, 90% acid asen va 60% sit da dugce tach ra
tr quang sau 10 ngay ngam chiét. V& mat sinh hdéa hoc, su oxi hoa
asenopirrit cotheé dugc bi€u dién bang cac phan ing dién hoa sau day:

-Oxy héa anot:
VikhuEn - - )
FeAsS — > Fe’" +As’" +S +7¢ (11.22)
-Khtr catot:
. ) VikhuEn
3%0, + 14H" +7¢¢ —> 7H,0 (11.23)

Ion As’" dugc giai phong trong phuong trinh (11.22) s& bi thay
phéan ngay thanh acid asenic

As’® + 3H,0 5 H3AsO; + 3H" (11.24)

Acid aseno (phuong trinh 11.24) cling nhu Fe** va S (phwong trinh
11.22) sé& duoc oxy hoa ti€p tuc

VikhuEn
H;AsO; + %0, ——————> H3AsO, (11.25)
VikhuEn
Fe©" — > Fe™ + ¢ (11.26)
o VikhuEn
S’ +1%0, +H,O ———> H,S0, (11.27)

Ion sat ba c6 ai luc cao voi acid asenic va mot két tiia asenat sat ba
s€ duoc tao thanh:

Fe’™ + H3AsO; — FeAsO;, + 3H' (11.28)
Téng cac phuong trinh tir 11.22 dén 11.28 sé la:
FeAsSO + 320, + H,O — FeAsO4 H2SOy4 (11.29)

Dua trén cic phan tmg oxy héa asenopirit ké trén, mot nha may san
xuat tho d3 duoc xdy dung tir nim 1975 dé thu hdi vang tir asenopirit.
Theo quy trinh nay, mdt loai tinh quang asenopirit chira 10% asen da dugc
ngam chiét theo phuong phap kép nho sir dung vi khuan.
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Khoang 90% ham luong asen di duoc chiét ra trong khoang 100 gio.
Céc diéu kién ngam chiét 1a: ty trong bun khoang 1a 20%, 75% c6 kich
thudce hat nho hon 0,074mm, nhiét do 25-28°C va pH 1,75-2,1. Sau qua
trinh ngdm chiét nho vi khuan va cong doan tach biét pha long rén, phan
con lai dugc trung hoa bang véi toi pH 3,5.

Phan asenat chira két tia duogc loai bo va dung dich sau khi dugc
diéu chinh pH ciing nhu ndng d¢ chét dinh dudng s& dugc dua tro lai bude
ngam chiét.

Mot nghén ctru khac (Polkin va ctv, 1985) ciing chi ra rang cac
phuong phap ngédm chiét nho vi khuan la cac phuong phap c6 hi¢u qua
nhit trong viéc giai phong vang nam dudi dang phan tan min tir cac tinh
quing asenopirrit, ching han loai tinh quang chua 8,4% asen, 24,1% sit,
26% luu huynh va 290g vang/ tan.

Hat cua cac tinh quang nay co kich thudc dudi 0,074mm. Viéc ngam
chiét duoc tién hanh theo mot hé thong ndi tiép gdm ba bé phan tmg, mdi
bé co dung tich hoat dong 1,5 dm’® chira 25% chét ran.

Bun khoang duoc ciy bang gidng Thiobacillus ferrooxidans, dugc
khudy bang bién phap co hoc va thong khi (v6i téc d6 3 dm’ khong
khi/dm”® bun khoang/phut).

Viéc ngam chiét dugc hoan thanh sau 30 gi0 véi mot sy thu hdi asen
t61 90%. Phan con lai sau khi ngdm chiét duoc trung hoa bang voi va duoc
xtr 1y bang phuong phép xianua hoa trong cac dich huyén co ty trong bun
khoang 1a 20% chtra 1% KCN.

Hiéu suét thu hdi vang nim trong khoang 88-92%. Néu tinh quing
asenopirit chira vang dugc ngam chlet trye tiép bang dung dich KCN thi
hiéu suat thu hdi cudi cing chi ndm vao khoang 7-10%. Néu asenopirit
chtra vang trude hét duoc nung roi sau d6 méi ngam chiét bang cac dung
dich KCN thi vang thu héi ciing khéng vuot qua 77%. Nhitng su so sanh
nay chi ra uu thé va hiéu qua cta phuong phap thuy luyén kim sinh hoc.

Sau cong doan ngadm chiét nhd vi khuén, chat rin chtra vang va bac
dugc chuyén sang tuyén thu hdi kim loai quy. O d6 vang va bac duoc hoa
tan nho bién phap (trung hoa voi voi) va xianua hoa hoc nho xu ly truce
tiép bang tiore ma khong can trung hoa.

Tir tuyén ngam chiét nho vi khuan, bt ctr lugng Cuva Zn nio giai
phong ra tir quang déu co6 thé dugc thu héi nham tang hi€u qua kinh té cua
qué trinh.

Céc dic diém co ban ciia qua trinh ngdm chiét kim loai quy véi sy
tham gia cua vi khuan dugc minh hoa trong hinh 11.2 dudi day.
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~ Hinh 11.2.Qu4 trinh ngam chiét kim loai quy nh vi khuan (R=
ran; L=16ng)
5.Ngdm chiét sinh hoc sunfua kém
Su tach chiét kém tir cac quing sunfua nhd Thiobacillus
ferrooxidans dugc thyc hién theo phan rng sau day:
VikhuEn
ZnS + 20, — 7 ZnSO4
Cac bé ngam chiét quing sunfua kém ban cong nghiep nho
Thiobacillus ferrooxidans da tao dugc nhimg néng do kém trong dich
mang (pregnant solution) ti 120g/dm’ va toc d6 giai phong kém vao dung
dich téi 1300mg/dm3/gi,(‘y. Dung phép tach chiét kim loai bang dién phan
tur giung dich ngadm chiét nho vi khuan (do Cominco, Trail,’B.C.,Canada
thiet ke) 5‘15 dat dugc mot hi¢u qua téi khoang 80% voi g:hét l}Ic_)ng kém
thanh pham loai cao. Cac nghién cru dong hoc chi ra rang toc do tach
chiét, V(mg/(Nlm3/ gi(‘y) la mdt ham s6 cua kich thudce hat quang sunfua, d va
duoc biéu dién bang phuong trinh sau:
V=Vmnexp(-kd)= 569,2exp(-5,24.107d)
_ Trong d6 Vi, 13 toe do 1y thuyét cuc dai c6 thé dat duoc va k 1a mot
hang s6 ty 1€ thuan.
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Tror}g n}ét nghién CL'I’,u khéc duoc tién hanh vao nam 1986, B.Zurita
da tim thay rang toc do doi véi cac hat quang nhé hon 12um duogc tinh
theo phuong trinh:

V=exp(-0,136k + 5,452)

va ddi voi cac hat c¢6 kich thude 16n hon 12um:

V=exp(-0,03d + 5,88)

Khi str dung phuong trinh thir hai dé tinh tdc do, su tach chiét kém
duoc dic trung boi cac bién ngam chiét. Bang cach cuc dai héa phuong
trinh hoi quy, cac gia tri bién tdi wu d3 duoc xac dinh 1a: nhiét d6= 350C,
pH= 23; ty trong bun khoang =22%; (NH4)2SOs = 0 75g/dm
K>HPO,=0,66 g/dm’, CO, trong khong khi = 7,9% va dién tich riéng phan
cta tinh quing sunfua kém-chi khong thé xtr 1y c¢6 hiéu qua kinh té bang
quy trinh 1am néng chdy thong thuong. Song cac k¥ thuat thiy luyén kim
sinh hoc da duoc st dung thanh cong dé thu hoi kém va céac kim loai khac
tir cac sunfua kém pham chat. Trong cac ky thut nay, kém, dong, va
cadmium s& duoc hoa tan, trong khi chi vAn con nidm lai trong quing. Vi
sunfua kém khong hoa tan trong méi truong ngdm chiét sinh hoc chira
acid sunfuric cho nén c¢6 thé thuc hién dugce d& dang vi¢c tach chiét chon
loc.
6.Tdch chiét coban va niken tir qudng sunfua nho bién phdp vi sinh vit.

Su trao ddi niken va doc tinh cta niken ddi véi vi sinh vat da duoc
Kaltwasser va Frings nghién ctru vao nam 1980. Nong do vét cua niken c6
thé kich thich sinh truong cua vi sinh vat trong khi cac néng d0 16n hon lai
tac dong nhu chat kim ham. Nguoi ta d tim thiy cac vi khuan di dudng
tiét ra cac acid hitu co co thé dung dé ngam chiét cac quing laterit chira
niken (Bosecker, 1986). Chang han, Penicillium simplicissimum d tach
chiét duogc téi khoang 70% niken tir quang laterit nhd céc vi sinh vat di
dudng c6 mot twong lai day hira hen.Su khai thac cic moé niken nghéo
trong tuong lai s& phu thudc nhiéu vao cac ky thuat ré tién nhu k¥ thuat
ngam chiét acid —vi khuan. Cac mubi sunfua tong hop hodc ton tai trong tir
nhién (NiS) co thé dugc oxy héa nhd Thiobacillus ferrooxidans theo
phuong trinh sau:

VikhuEn

NiS + 20, —— > NiSOy4

Pentlandit 13 loai quing sunfua niken cha yéu gap trong hau hét cac
mo co tu tinh. Trong quing nay, niken duoc thay thé bang coban voi ty 1€
Ni/C= 50/2. Viéc ngam chiét sinh hoc pentlandit c6 thé biéu dién bang
phuong trinh sau:
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VikhuEn
(Ni,Fe)oSg+17 50, +3Y, H2$O4—)4‘/2N1804+2%

FGQ(SO4)2 + 3%H20

Trong cac thyc nghiém véi cc binh ngam chiét, trén 80% niken da
duoc tach khoi pentlandit trong 12 tudn, con trong cac thyc nghiém ¢ bé
ngam chiét trén 97% niken da dugc tach chiét trong 3 ngay. Cac thuc
nghiém khac da cho thay rang sy tach chiét niken duoc cai thién vé co ban
khi c6 mat vi khuan cb dinh nito Beijerinckia lacticogenes.

Nguoi ta cho rang sinh truong cta Thiobacillus ferrooxidans duoc
kich thich boi sy giai phong ionamon nhd Beijerinckia 1a vi khuan nhan
dugc ngudn cacbon danh cho sinh trudng tir T. ferrooxidans. Theo cac két
qua d3 cong bd, qua trinh ngdm chiét sunfua coban nhd T, ferrooxidans
trong cac thi nghiém c6 cdy gidng da dién ra véi tdc d6 75 1an nhanh hon
s0 voi cac mau ddi chimg vo trung (Karavaiko, 1985) va nong do dat duoc
d3 1én toi 30g/dm’ (Torma, 1978).

IV. Su tich liiy kim loai nhé vi khuan va tio

Vi sinh vat bao gém xa khuén, vi khuén lam, cac vi khuin khac cling
nhu ndm soi va ndm men c6 kha ning tich lily cac kim loai ning va céac
nuclit phong xa tir moi truong ngoai. SO luong tich liy duoc co thé rat 16n,
va cdc co thé tham gia vao qua trinh tich iy nay c6 thé dao dong tir nhiing
méi twong quan ly-héa nhu héap phu va két tia t6i cac qua trinh phu thuge
vao trao do6i chat té bao nhu qua trinh van chuyén. Ca té bao song l1an té
bao chét déu co kha ning dbi véi viée hap thu va tich liy va do vay cac
san phém duoc tao ra s& 1a ban than cac t& bao vi sinh vat hodc cac chat
bat ngudn tir cac t& bao nhu cac san pham tiét cua trao ddi chat, cac
polisaccarit, cac ciu tir cia thanh té bao.
1.Co ché cua su tich lity kim logi nho vi sinh vat
1.1.Su hép phu sinh hoc khong phu thudc vao trao dbi chat

Hap phu 1a su tich lily hay sy tap trung cac chét, chét bi hip phy,
1én mot bé mat hodc mat phan pha, chét hép phu. Nguoc lai, hép thu xay
ra khi céc nguyén tir hay cac phén tir ciia mot pha xAm nhdp gan nhu dong
déu vao trong cac nguyén tir hodc phan tir cia mot pha khac. Co ba kiéu
hap phu chinh.

Kiéu thir nhét do luc hip din dién gy ra va thuong duoc goi la sy
héap phu ¢ trao d6i’’- 1a sy hdp dan cta céac ion tich dién duong d6i voi cac
phdi tir tich dién 4m trong nguyén lidu té bao

Loai hép phu thi 2 , trong d6 cac phan tir dugc hap phu c6 thé ¢o sy
chuyén dich bén trong bao gom cac luc van der Waal.
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Loai thtr 3 1a luc hap dan hoa hoc giita chat bi hip phu va chéat hap
phu. Néi chung kho c6 thé tach biét giita su hdp phu vat 1y va sy hap phu
hoa hoc va da sb cac loai hip phu déu bao gém ca ba dang da mé ta & trén.

Thuat ngit ““hdp thu’’(sorption)co thé bao gém ca hip phu va hip
thy va dung dé chi mot qué trinh trong d6 mot thanh phan chuyén dich tir
mot pha sang mot pha khac, thuong la mot pha ran Do vay thuat ngtr
““hp thu sinh hoc’’ dugc dung dé mo ta nhitng mdi twong quan Iy- hoa
khong dinh hudng co thé t6n tai giita cac loai kim loai/ nuclit phong xa va
cac thanh phan cua té bao.

*Vi khuén va vi khudn lam

Thanh té bao cua cac vi khuan Gram dwong hép thu kim loai ¢
hiéu qua tuy rang phd hdp thu cta ching c6 thé kha rong. Poi voi
B.megaterium, Micrococcus lysodeikticus, va Streptococcus mutans su
lién két kim loai dugc xép theo thir ty sau ddy: La’” >Cd*" >Sr*" >Ca*" >
K" >Na' . Thanh t& bao clia Bacillus subtilis ¢6 &i luc chon loc doi voi
mot sd cation va dudng nhu rang nhom —COO cua acid glutamic trong
peptidoglycan 13 vi tri chu yéu d6i v6i su két tia kim loai.

1.2. Sy tich Iy ndi bao phu thudc vao trao ddi chat

*Vi khuén va vi khudn lam

Ngudi ta da phat hién duoc cac hé thdng van chuyén dic hiéu ddi
voi Mn?" & mot sd vi khuin nhu E. coli, B. subtilis va Lactobacillus
plantarum. Ngoai ra, Mn” ciing nhu (Ni*" va Co*") ¢6 thé dugc hip thu
nhu 12 mot co chit co ai lyc thip cia hé théng van chuyén Mg™". O
L.plantarum, sy van chuyén Mn?* phu thudc vao gradien H xuyén mang
va nguoi ta da phat hi¢n dugc céac néng dd ndi bao cua kim loai nay cao
té1 30mmol/l.

O vi khudn lam Anabaena cylindrica ngudi ta da ghi nhan dugc hé
théng van chuyén Ni*" ¢6 tinh dac hi¢u cao. Niken dugc tap trung nhiéu
hon khoang 2.700 lan & bén trong té bao va su hép thu phu thudc vao hi¢u
thé cua mang va bi kim ham trong bong tdi hodc boi cac chat kim ham
trao d6i chat. Su hip thu tich cuc Cd** ciing dugc phat hién & Anacystis
nidulans va qué trinh nay bi kim him canh tranh bai Ca™ va Zn**

Cau héi on tap
1. Cac Thiobacillus 14 nhitng vi khuan chiu acid:
a. Xac dinh tip dinh dudng ciia cac vi khuan nhom nay.
b. Xét nhu ciu oxy, phai xép chiing vao nhém nao ?
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c. Cho biét mot moi truong nudi cay thich hop cho nhém vi khuan
nay ?
2. Ban chat cta hién twong dn mon cc dng din bang sat 1a:
a. Su oxi hoa H»S thanh acid sufuric.
b. Su khtr acid sufuric thanh H,S.
c. Sy oxi hoa H,S thanh Iuu huynh
d. Su khoang hoa chét hitu co thanh H,S
3. "{rong sur dn mon éng dan nudc, su oxy hoéa dudi diéu kién ki khi
da dién ra voi su tham gia cua cac qua
NN khi c6 mat giong vi khuan co tén
TSRS A2 TSRS trong moi trudong.

4. Sy oxy hoa luu huynh nguyén t6 duoc thuc hién boi cac vi khuan
nhu Thiobacillus thiooxidans dién ra theo phuong trinh sau day:

2S + 2Hy0 +30; 2 2iiiiiiiiiiiiieiee
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Chuong 12
Bai tap co s¢ va nang cao
I. Phan cau hoi
1. Dién vao ché trong
Cau 1:

a. Thé gidi vi sinh vat vo cliing da dang. Dé nghién ctru chiing cac
nha  khoa  hoc phai dya vao cac tieu chi V¢
........................................... yeerreenierriennenneene. @€ sap X€p chliing vao bac
thang phan 10a1 va dat tén.

b. Céc vi sinh vat dugc sip xép vao bac thang phan loai tir thap dén

CAO ettt euteeeete et e ateebeeeat e e bt e et e e b e e et e e bt e enb e e beesnteebeeenbeeees Loai 1a bac thang
phéan loai thap nhat......... 1a béc thang phan loai cao nhat Loai dugc dat tén
theo hé thong..........ccceeeeeneeee theo tiéng..........co.vvv.... viét nghiéng. Vi du vi
khuan gay bénh than c6 tén 1a Bacillus anthracis.

Cau 2:

Virus 14 nhitng thuc thé gy nhiém.................... ma gen nom cua
chung chi chtra hodc la................ hoac la ... e Chung chi nhan lén
19401V bang cach sir dung b0 may........coovvnn. va
............................. cua té bao dé tong hop nén cic ban sao cia ban than
minh nham truyén .................. cua ban than chung sang cac t¢ bao khac.
Cau 3:

Céu tric dién hinh ciia mot virus don gian nhat bao gom
mMOt............... (coerrreeneens hodc..... ) va mot e duoc goi la

............... Céc virus phuc tap hon, dac blet la cac virus dong vat con chira
mot 16p vo boc duoc tao nén boi mot to

Cau4

a. DNA s¢i don cua virus vura dugc transcriptase nguoc tong hop
nén truéc hét duoc chuyén thanh..... ... va sau do
AUOC..coieiiiieeiiiee cua té bao chu.

b.0 mét so virus, 16p vo boc dugce phi bai cac................ c6 ban chat
| T hodc.............. ma vai tro cua chung la dé nhan biét (v€ mat hoa
hoc) céc ........ va gan vao té bao ma chung gy nhiém.

Cau 5:

a. Lra tudi bi nhiém HIV cao nhét 13 1&a tudi .........c.ovvveennvcns
b. Bénh viém gan B dugc truyén chu yéu qua dudng............



237

c. Bacteriophage nhan I1én nho................. va pha huy no. Do la qua
trinh............ , con cac vi khuén chira mot prophage va luu giir n6 vinh vién
trong........... cua minh dugc goi la cac vi khuan..............

Cau 6:

a. Prophage, nAM trén ......ooeeeee... ctia vi khuan, chinh 13 nguyén
li¢u di truy€n clia........cccccveeevennnnn.

b. Cac hat tuong ty virus song chi chra ARN thuan khiét duoc goi 1a
.......... l1a bon gay bénh ¢ thuc vat c6 nghia kinh t€ nhu.............cccoeeieennn ..

c. Céc hat protein thuan khiét gy bénh than kinh & dong vat c6 tén la........
Cau 7:

a. Hién tuong mot loai virus chi nhiém bénh trén mot vat chi hay

nhém vat chi nhit dinh duogc goi la ........... cua virus. Tinh nay do
CAC.coiviiiiiiiieieeeeeeee tao nén.

b. Bénh dai 1a mot bénh ... cap tinh thuong ddn dén .........
Cau 8:

Trong céc céu trac sau ddy, hai cdu tric ndo khong gip trong mot
hat HIV: a) ARN soi don; b) cac glicoprotein bé mat; c) DNA soi kép;
transcriptose nguoc; e) protein vo; f) DNA so¢1 don.

Cau 9:

a. Nhiém sdc thé vi khuan khi nam duéi dang...................... s& khac
voidang ................ boi mot cau tric ddm dédc hon va it cong kénh hon.

b. Khi c6 mit cta lisozim va saccarose, mot truc khuidn Gram am s&
bi bién doi thanh mot té bao...................... COtén la.......oovvvvnnnnnen, va mat di
dang hinh que cia no.
Cau 10:

N4m 1a sinh vat thudc dang & DA e, Co thé c6 thé
don hay da bao dang so¢i, cO6 thanh..................... (mdt s6 it co
thanh.................. ), khong cé............... song di dudng theo kiéu.................
Sinh san bang ............. khong co............... A RS
Cau 11:

Su khac biét co ban cua cac té bao Prokaryote so v&i té bao
Eukaryote 1a ¢ cho:
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Cau 12:

a. Noibao tarlathé ............... cua cac té bao vi khuan, khong phai 1a
phuong tién sinh san, khi gap diéu kién thuan loi, bao tir s& ndy mam va
moi bao tur chi cho ........ té bao dinh dudng.

b.NG1 bao tir ¢o tinh ........ cao, do vay thuong gay kho khan trong
cong tac bao quan thuc pham va trong vi¢c khir truing ¢ cac bénh vién.
Cau 13:

a. Nhan té di truyén ngoai nhén cua vi khuén c6 tén 1a cic ............. ,
chung khong quyét dinh su séng con cua té bao vi khuan song mang mot

sO gen quan trong nhu Cac gen..........ccceeeeueee. s eerereee et
~ b. Cac vi khuan lyu huynh mau tia va mau luc sir dung............. lam
chat cho dién tur trong quang hop, két qua la tao thanh................. tich
luy bén trong té bao hoac dugc tiét ra bén ngoai té bao.
Cau 14:
a. C6 dinh nitrogen la qua trinh chuyén hoa nitrogen cua khi quyén
(N2) thanh........... mot chat can thiét cho sy sinh tong hop cac amino acid.
b; Trong thé gi61 vi sinh vat, chi c6 mot R (67 PO la c6 kha

ndng co6 dinh nitrogen phan tur.

c¢. Enzyme chiu trach nhiém d6i voi su ¢b dinh nitrogen phan tir c6 tén
la....

d. C6.....nhoém vi khuén cb dinh nitrogen chu yéu, d6 la..............
Céau 15:

a. Nitrogenase dé bi lam bat hoat boi........ , Vi vay céc té bao vi
khuan c6 kha ning cd dinh nitrogen hodc la phai hoé hap manh ¢ vung bé
mat t& bao dé gitt cho phan bén trong t€ bao vang mat oxy (chang han &
........................... ).

b. Protein dugc chuyén hod thanh cac peptid béi cac enzyme co tén la........,
con céc peptid dugce phan giai thanh cac aminoacid ¢o tén la................

Cau 16:

a. Qua trinh phan nitrat hod 1a mot qué trinh c6 hai dbi v6i néng
nghiép, boi vi.........

b. Su khtr nitrogen dang khi thanh amoniac ¢6 tén la....................

c. Phurc hé enzyme chiu trach nhiém dbi v6i su ¢b dinh nitrogen cong
sinh co tén la....
Cau 17:

a. Su phan nitrat hoa xay ra manh ¢ nhitng noi 0Xy.......ccccceeevveennenn.
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b. Chi vi khuén oxy hoa amoniac thanh nitrit co tlep dau ngir......,
trong khi Chi vi khuén oxy hoa nitrit thanh nitrat c6 tiép dau ngi.............

c¢. Mot vi khuan dét sinh bao tir sdng ki khi dugc nghién ciru nhidu
do kha nang c6 dinh nitrogen manh cuand cotén la.........cceeeeevveenneenns

Cau 18:

a. Vi khuén c6 dinh nitrogen sdng cong sinh trong béo hoa dau thudc

n ....(1).... sinh oxy va c6 tip dinh dudng la..................

b. Vi khuan khong luu huynh mau tia hay gip trong cic ngudn nudc
tu nhién thudc bon............. sinh oxy va c6 tip dinh dudng la................

¢.Chi nao trong céc chi sau ddy chtra cac loai ¢6 dinh nitrogen séng
cong sinh:

Rhizobium/ Anabaena/ Clostridium/ Frankia/ Azotobacter.
Céu 19:

Bét ctr luc nao ciing co t,hé tim thdy trén co thé ciia mét ngudi
truong thanh it nhat............ t€ bao vi sinh vat, da s6 trong chung
la.............. va ching duoc goi la................... cua co thé con nguoi.

mat........ cﬁq co thé, do 1:‘1.: ........................... bao phu bén trong miii, miéng,
duong ho hap trén, duong rudt, va dudong ni¢u sinh duc.
Cau 21:

................ khong dugc coi 1a mét bd phén cia khu hé binh thuong.
Cau 22:

Nhidu co quan va vi tri & bén trong cta co thé khoe manh
N, khong chira vi sinh vat.
Cau 23:

Néu hién tuong .............. can su c6 mat cia mam bénh sau do sé giai
phong ddc to ciia minh vao cac td chuc thi hién tugng............. chi 1a hau
qua cua su tiép xuc gitra doc to vdi to6 chirc ma khong nhat thi€t can su co
mat cia mam bénh.

Cau 24:

Trudng hop ngd doc thie an c6 tén 1a botulism (liét do ngoai doc td

tac dong lén hé than kinh) khong phai 1a mot sy nhiém trung ma 1a mot
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Mot bénh nhidm khuén c6 thé duoc tmyén béng ............ , tre 1a su
tiép xtic c6 hiéu qua giita mot co thé da bi nhidm va mot co thé khoe
manh. Khong duge nham 14n phuong thirc truyén bénh nay vdi ....... hoac
...... 1a cac phuong thic truyén qua mot dong vat trung gian c6 tén la
.............. , gitta mot co thé bi nhidm khuén v&i mot co thé khée manh.

Néu Sy gdy nén mot sy tham gia c¢6 hiéu qua cua co thé
trong vi¢c hinh thanh khang thé, duge goi Ao, thi
11 ST 1a mot phuong phap dua vao co thé cac khang thé di duoc tong
hop tir trudc; d6 1a mot sy mién dich................... Trudng hop dau la
truong hop tiém ching dé.................. , con truong hop sau la truong hop
tiém chung dé .........coovve..

Cau 27:

Chat khang sinh 1a cac chat hoa hoc do VSV tiét ra co kha
NANG....vvreerreerereeennnes hoac ..coovveeiieeieeie cua cac VSV khac.

a. Dung vaccine 1a dua vao co thé mot 10ai.......coeeeeeeennn léy tor vi
sinh vat gdy bénh.
b. Vaccin 1a vi sinh vat séng duoc lay tir vi sinh vat song da

c. Giai doc t6 duge san XUAL t......eeee..... cua vi sinh vat.

d. Mudn phong dich c6 két qua, vaccin phai duoc ding cho ....% dbi
tuong cam thuy.

h.Vaccine dugc dung cho nhitng nguoi.............

Cau 30:

Tré nho va ngudi cao tudi dé man cam voi cac bénh nhieém trung vi
0 ho hoac 1a hé thong mién dich........................ hodcla....ccoovvvveeiiinnnns
Cau 31:

Giai doan phat trién dau tién cta vi sinh vat cong nghiép dugc
danh dau bang cong trinh cta Louis Pasteur (1878) chtrng minh vi sinh vét
la tdc nhan cua sy 1én men, va sau d6 cac cong trinh cua:

A e (1886) dung cac ching ndm men thuan khiét trong san
xudt bia.
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b. - (1898) phét hién ra dich chiét nAm men c6 kha nang
gay ra qua trinh lén men rugu (chiing minh 1én men thuc chat la mét qua
trinh enzyme).

c. Giai doan thet 2 <caa CNVS dugc danh dau

d. Giai doan hién tai cia CNVS duoc danh diu béng su phat trién
cua cong ngh¢ di truyén véi:

- Su phat hién cac enzym........................ (cac con giao cit)
- Su phat hi€n ra Cac ......cceeevvveeeireeennenn (cac vector)
-Su gz"}n cac gen la mang cac thong tin tong hop CaC.........coeuvveeenn....
vao mot co thé.
- Su kiém tra ngay cang tot hon SU.......cccoocevevveevenene. cua cac gen
nay.
Céau 32:

Theo Thomas D.Brock (1995), Cac san phdm c6 y nghia cong
nghiép mang tinh thuong mai do vi sinh vat tao thanh c6 thé dugc phan
thanh 5 loai d6 la:

Trong qué trinh nudi cdy vi sinh vét dé thu nhan sinh khéi té bao,
can luu y:
a. Cac bién phap tranh nhiém tap thuong dung

Cau 34:

a. Muc dich cia khir tring Tyndal 1a tiéu diét cac vi khuén
mang..........c.ee..... o nhiét do........... Nguyén ly cua phuong phap la d€ cho
CAC ..cueenee. 10F: thanh............... 61 sau do6 dun so6i d€ giét chét cac
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b.Trong ky thuét xac dinh 5O lugng té bao bang phuong phap nudi
trén moi truong ran, nguoi ta goi khuan lac la........ (1a chir viét tat cua.....)
vi rang khong phai bao gio né ciing duge moc 18n tir mét té bao.......

Céau 35:

Dé’sén xuét bia ngudi ta st dung dai mach di ndy mam (nha),
hublon, ndm men va.....(a)........ Cac nguon tinh bot khac hodc cac
(D). chtra duong c6 thé dugc dé bd sung vao nha dai mach Ia : nha
lua my (Triticum), cac loai ngii c6¢ chua nay mam (dai mach, lua my, ngd,
lta), cac san pham phén huy tinh bot va cac duong c6 thé 1én men. Viéc su
dung cac nguyén li€u b sung nay doi hoi phai c6 sy bd sung (mét phan)
cac ché pham.......(c)....... cO ngudn goc tir vi sinh vat.

Céau 36:

Cam giac hang hai (invigorating) va say (intoxicating) cua bia la
do....(a).....gdy ra, mui thom, hwong vi va vi dang cua bia la
do......(b)....... ,Gia tri dinh dudng la do ham luong cac chét keo hoa tan
khong 1én men (bao gdm......(c)... va cudi cung, tac dung giai khat la

Tac dung cua hublon 1d mdt chat lam trong vi no két
tua.......(a)......trong dich hém, 1a chat lam thay do6i dac tinh ctia dich hém

do tao nén......(b)......... , va cung voi ethanol va CO, tao nén cac dic
tinh......(c)....... manh tao tinh o6n dinh cho bia. Ham
luong........ (<) I chtta trong hublon lam ting kha nang tao
....... (e).......cua bia

Cau 38

Dich dudng hoé sau khi nau, duge goi la.....(a)....... , dich nay sau khi
loc dé loai trau va ba, dugc bo sung hublon va dun néng nhiéu gio nham
chiét cac thanh phan mong muon tir hublon va nham két tua va loai cac
w(b)....... c6 mat trong hublon dé tang tinh 6n dinh cua bia
Céu 39 :

Brandy 1a rugu manh CAt t0r .o, , whysky 1a rugu manh cét
(1) SRR , rum cat tir................ lén men, con vodka la rugu manh cat
[1) SUU hoac................ 1én men
2. Hay trd loi bang ding (P) hodc sai (S)
Cau 40:

Trong nhitng su khang dinh sau ddy, dau 13 sy khing dinh dtng:
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~ a.Nang luong giai phong trong di hoa dugc sur dung truc tiép cho sur
tong hop céc thanh phan té bao.
b Dong hod cung cip cac vién gach xay dung dé tong hop cac thanh
phan té bao.
c. Su tong hop cac thanh phan té bao 1a mot qué trinh giai phong
nang lugng.
Cau 41:
Mot chat khang sinh c¢6 hoat phd hep 1a chat khang sinh:
a. Chi c6 tac dung 1én cac vi khuin Gram am
b. Chi c6 tac dung 1én cac vi khuan Gram dwong

c. Chi c6 tac dung 1én cic vi khuan Gram duong 1an vi khuan
Gram am
d. th tac dong lén mdt nhém riéng biét, tham chi 1én mot hodc vai
loai vi khuan.
e. Pugc sir dung rong rai hon trong thyc tidn y hoc so v6i cac chét
khang sinh c6 hoat pho rong.
Cau 42:
a. Vi khuén 1a nhiing té bao
b. T4t ca cau khuan déu di dong
c. Moi vi khuan gay bénh déu c6 thé dbi hinh
d. Sau khi bj thodi hinh, vi khudn c6 thé tr vé hinh thé binh
thuong néu diéu kién thich hop.
Cau 43:
Nhimng nhan dinh nao dudi day 1a dang véi té bao vi khuan
a. Nhan duogc phéan cach v6i phan con lai boi mang nhan
b. Vit chat di truyén 1a DNA két hop véi protein histon
c. Khong c6 mang nhan
d. Vat chat di truyén 1a DNA khong két hop véi protein histon
Cau 44:
a. Acid teichoic 1a thanh phan dic trung cta té bao vi khuan Gram
duong.
b. S¢ di co tén goi "sao chép ban bao thu" vi phuong thirc nay cho
phép bao toan nguyén ven 50% lugng DNA c6 mdt trong té bao me.
~c. Tac nhén gay bénh giang mai Treponema pallidum chuyén dong
rat nhanh nho hé thong tién mao bao quanh co thé goi 1a chu mao.
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i d. Pic diém dic trung cua m@t noi ,(i(f)c t 1a no6 lién két véi té bao vi
khuan va s€ khong khi nao dugc té bao tiét ra.
Cau 45:
San xuit cong nghiép acid glutamic sir dung céc loai thudc mot trong
cac Chi sau day:
a) Corynebacterium,
b) Pseudomonas;
¢) Escherichia
d) Acetobacter;
e) Clostridium.
Cau 46:
Hay goi tén cac vi sinh vat c6 kha ning tao thanh cac hon hop sau
day nho 1€én men dudng:
a. CO, + ethanol
b. CO;, + ethanol + acid lactic
c. CO, + ethanol + acid lactic  + hydro + acid axetic
d. CO, + ethanol + acid lactic + hydro + acid axetic + butadion
e. CO, + hydro + acid butiric + acid axetic.
f. CO, + hydro + aceton + butanol + ethanol + 2-propanol.
Cau 47:
. a.Ho hap ki khi la qua trinh oxy héa thu nhan nang luong trong do
chat nhan di¢n tir cudi cung la oxy lién két.
b. Chat nhan dién tor cudi cung trong 1én men ethanol la
acetaldehyte.
c. O cac vi khuan sinh methan thanh té bao chtra peptodoglycan.
Cau 48:
Tim su khéng dinh sai
Phuong trinh: Glucose + ADP + P, — 2 Ethanol + 2CO, + ATP
1a phuong trinh biéu dién tong quat qua trinh 1én men ruou o:
a. Saccharomyces cerevisiae
b. Sarcina ventriculi
c. Zimomonas mobylis

d. Escherichia coli
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3 Sdp xép sw mé td & bén phdi sao cho phit hop véi cdc thudt ngit & bén trdi
Cau 49:

Bién nap a. Kiéu chuyén gen trong d6 mot té bao thé nhan nhan cac gen
ttr cac phan tr DNA tu do trong moi trudng xung quanh.

Tai nap b. Kiéu chuyen gen phu thudc vao sy tiép xuc té bao - té bao
Tiep hop c. Cac gen ton tai & cung mot vi tri twong Ung trén nhiém séc thé
tuong dong nhung khac v& mit trang thai dot bién.
Hfr d. Kiéu chuyén gen trong d6 mot phage dugc dung lam phuong
tién d¢ mang DNA tir vi khuan nay sang vi khuan khac.
Alen e. Mot té bao F( trong d6 plasmid F duoc gin vao nhiém sic thé
cua té bao vat chu.
Cau 50:
Ddc tinh (Virulence) a.Kha nang ctia mot VSV gay nén mdt bénh bénh
Bénh (Disease) b.VSV, c6 thé bt ddu mot bénh & mot co thé khoe
manh
Kha nang gdy bénh c.Mtic d6 vé kha ning gy ra mot bénh & mot tac
(Patogenicity) nhan gay bénh
Tac nhan gay bénh d. Sy pha hong cac chirc ning ciia co thé do nhiém
(Causative agent) trung

IL.Tra 16i mét s6 cAu hoi
1.  a.clutao, dinh dudng, sinh san.

b. Loai(species)— Chi (genus)- Ho (family) -Bo (order) -Lép (class)-
Nganh (phylum)- Gidi (kingdom)-Si€u gidi (superkingdom); tén kép,
tieng Latinh.

2. khong gé cAu trac té bao; DNA; RNA; céac té bao vat chu; sinh nang
lugng; sinh tong hop; genom.

3. 101 acid nucleic; DNA; RNA; vé protein; capsid; lipid, hydratcarbon;
protein.

4. a. DNA soi kép; gin vao genom ctia té bao chu

b. gai; hydratcarbon; protein; thu thé (receptor).
5. a.tir 13 dén 19; b.méu c. vi khuén; gdy tan; con cai; tiém tan.
6.  Nhiém sic thé; Bacteriophage
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7. chuyén hoa; gai dé nhan biét cac thu thé cua té bao ma ching giy
nhiém.

8. «¢f

9.  a.siéu xoan; gian xoan; b. spheroplas.

10. nhan chudn; kitin; cellulose; luc lap; hoai sinh, ki sinh, cdng sinh; bﬁng
bao tir; 16ng; roi.

11. DNA; mang nhan; bao quan; peptidoglycan; histon, 70S.

12. a.nghi; mot; b. khang nhiét.

13. a. plasmid, b. dé khang voi cac ghfit khang sinh; san xuat cac chat co
kha najlng géy bénh; §én xuat cac chat bacteriocin; tao nén mot dac tinh
trao doi chat ¢ vi khuan.

14. a. amoniac; b. vi sinh vat; c. nitrogenase; d. hai; nhom cong sinh va
nhom khong cong sinh.

15. a. oxy; Azotobacter; b. protease; peptidase.

16. 1am mat nitrogen ciia dat va do vay, lam giam chat dinh dudng cho
sinh trudng cua thuc vat.

17. a. Véng mat; b. nitroso; nitro; ¢. Clostridium pasteurianum.

18. a. (cd); quang dudng vo co; khong; quang dudng hiru co; c.
Rhizobium, Anabaena, Frankia.

19. 100 nghin ti; vi khuan; khu hé binh thuong.

20. trong; mang nhay.

21. cac virus ki sinh n6i bao.

22. dich ndo tiy, méu, bang quang, tu cung, voi Falop, tai gitra, than...
23. Nhiém doc; ngo doc.

24. nhiém doc.

25. tiép xuc truc tiép; cin hoac dbt; vector truyén bénh.

26. tiém chung; mién dich chu dong nhan tao; tri li€u huyét thanh hoc;
thu dong nhan tao; phong bénh; chira bénh.

27. e ché, tidu diét chon loc; kim ham sy nhan 1én.

28. duong; cac vi khuan Gr(+) c6 thanh té bao duoc cdu tao chi yéu tir
peptidoglycan.

29. a.khang nguyén; b. doc tinh; c. ngoai doc td; d. 80; h. khoé manh.

30. chua hoan chinh; khong con hiéu qua nira.

31.’ a.Gerhard Henrik Armauer Hansen ; b. Eduard Buchner; c.sy
xuat hién cac chat khang sinh; chon loc di truyén cac thé dot bién; sy phat
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trién ciia phuong phép nudi cay lién tuc; d. restrictase; plasmid; protein
dac biét; biéu hién.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.

a. Ban than té bao VSV la cac san pham mong mudn

b. Cac enzim do VSV tao nén: amylase, protease, lipase.

c¢. Cac duoc phém: cac chat khéang sinh, doc td, alkaloit.

d. Cac hoa chét dic biét va cac chat diéu vi thuc pham.

e. Cac hoa chat thong dung dugc san xuit bang con duong VSV bao
gom ethanol, axid acetic, axid lactic....

a. vo trung hoac sach; b. thong khi manh; c. 1am lanh.

a. n0i bao tu; IOOOC; bao tir; nay mam; té bao méi; dinh dudng.

b. don vi hinh thanh khuén lac; CFU (colony forming unit); don ddc.
a. nudc; b. nguyén liéu chira duong; enzyme.

a. ethanol; b. hublon; c. hydratcarbon, protein; d. COs.

a. protein; b. huong thom va vi déng; c. khang sinh; d. pectin; bot.
a. dich hém; b. protein.

a. vang; nha 1én men; ri duong; ngii cdc, khoai tay.

b.

d.

d.

c,d.

a; d.

a.

a. Saccharomyces cerevisiae, Sarcina ventriculi

b. Leuconostoc meseteroides

c. Escherichia coli

d. Enterobacter aerogenes

e. Clostridium butyricum

f. Clostridium acetobutylicum

a. (b); b. (B); ¢ (S).

c.

a. bién nap; b. tiép hop; c. alen; d. tai nap; e. Hfr.

a. kha nang gay bénh; b. tdic nhan gay bénh; d. doc tinh; e. bénh.
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