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MO DAU

Cong nghé sinh hoc 12 mdt nganh khoa hoc dang duoc thé gisi quan tam. Gia
tri cia cong nghé sinh hoc 1a & chd d6 1a mot cong cy co thé ap dung cho nhiéu nganh
kinh t& nhu san xuat luong thyc thuc pham, chan nudi tha y, cong nghiép dugc va
cong nghiép hoa hoc, chuyén ho4 sinh khdi thanh nang luong, xir Iy phé liéu va phu
lidu cong nong nghiép, phong chong 6 nhiém va vé sinh mdi truong. ..

- Cong ngh¢ sinh hoc da giup cho cac chwong trinh cai thién nong nghiép,
nghé vuon va nghé rung tang nang suat cdy trong, tang chat luong dinh dudng cua
néng pham, chon giong chdng chiu véi sau bénh va voi thoi tiét dat dai khong thuén
loi va tao ra cac gidng thich nghi v6i cac diéu kién thé nhudng va khi hau nhat dinh.
Dong thoi no cling tao diéu kién dé duy tri m6t sy da dang di truyén du rong giita cac
gidng cay trong va gilt gin cac nguon gen da dugc tao nén tu cac ho hang hoang dai
cua chung. Tinh da dang di truyen dugc thé hién thong qua mot s6 lugng cuc 16n cac
kiéu két hop gen c6 trong mot so ca thé cia mot loai va thong qua sy khac nhau vé
cac tinh trang cua cac giong trong cung mot loai: kiéu sinh truong, tinh khang sau
bénh, tinh khang voi ngoai canh (swong mudi, han, nong...) va nang suat. Sau khi
nghién ctru két qua cta nhiéu to hop lai mot cach can than va nghiém tic, cac nha
chon glong dua va tinh da dang di truyén dé chon ra cac dong c6 tinh trang mong
mudn. De thanh c6ng, nha chon glong phai c6 dugc trong tay von di tmyen cang lén
cang t6t. Vén di truyén nay bao gém cac gidng ciy trong, cac glong chong chiu, cac
giong dia phuong (cac giong nay thuong bi bo quén vi do nang suit thdp nhung no rat
quy vi co tinh chdng sau bénh va cac diéu kién ngoai canh khong thuan loi). Trong
von di truyen con phai ké dén cac cdy hoang dai c6 tac dung ting stc sdng cho cac
cdy gibng trong.

Tinh da dang di truyén 1a nhan t6 bao dam cay trong khong bi cac tai bién khi
hau hodc sau bénh ti€u diét hoan toan. Cay tréng cang thuan nhat thi cang dé bi hai
khi c¢6 tai hoa.

- Cong nghé sinh hoc ciing duoc tmg dung rong rai trong linh vuc thyc pham
va dinh dudng. Nganh cong ngh¢ 1én men 1a mot bo phan cua cong nghé sinh hoc da
san xudt ra nhidu san pham rat thi vi cho nganh thyc pham Hoic viéc san xuét nam
men cling c6 mot ¥ nghia rat quan trong. Nguoi ta co thé su dung mét lugng nhd nam
men dé bo sung protein, vitamin va cic chat khoang cho thuc pham. Ngoai ra, sinh
khéi ndm men 13 ngudn thirc dn bo sung trong chin nudi rat cé hiéu qua.

- Cong ngh¢ sinh hoc gitp cho chan nubi va thu y tao ra dugce nhing gidng
nu6i mong mudn va san xut ra cac loai vacxin dé phong chéng bénh tat cho cac vat
nudi. Vi du: viée cly chuyen hop tir bo da tao ra duge gidng bo tdt, cé sirc chiu dung
cao. Ky thuat cay chuyen duogc thuc hi¢n nhu sau: gdy su rung trirng ¢ mot con bo cai
¢6 cac dic diém ma nganh chan nuodi can dén va dem thu tinh nhan tao béng tinh
tring ctia mot con bo duc ¢ nhing dic diém nhu nguoi ta mong mudn. Cac hop tir
hay phéi dugc thu nhan bang cach rita da con. Lam dong lanh phoi trong nito 16ng &



-179°C va c6 thé van chuyén ¢ trang thai nay: 1000 phoi dong lanh khong ning qua
50kg. Phoi dugc cdy vao bo cai chita dé ho. Bé con phat trién 1én tir cac phoi ndy s&
ra doi trong moi trudng sdng sau nay cua ching va khong phai duong dau véi nhiing
su bat lgi ciia mdi truong ma cac suc vat nhap hay gip phai. Sy bao vé bang cac
khéng thé ctia bd me va nhd b sita cia bd me ma sau khi ra doi bé so sinh co thé
chiu dyng t6t hon dbi véi cac loai bénh tat thong thuong.

- Cong ngh¢ sinh hoc con tich cyc gitip d& nganh y té dé bao vé stc khoé cia
cong dong Nguoi ta noi rang y hoc du phong (va lau dai hon 1a y hoc du bao dya trén
hiéu biét vé dic diém di truyén mdi cé thé) s& mang lai loi ich nhiéu hon cac phuong
phap diéu tri. Mot linh vuc cia cong nghé sinh hoc c6 thé gop phan quan trong trong
giai quyét cac van dé y té, trong khuoén khd mot chinh sach wu tién cho y hoc du
phong, d6 la cai tién cdc vacxin hién c6 va ché tao ra cac vacxin mdi. Déng thoi nd
con giup ich trong viéc san xuét cac loai khang sinh, vitamin va cac thudc chita bénh
khac. Nhitng ndm gan day, nho vao k¥ thuat di truyén nguoi ta di tim cach tach chiét
cac hoat chat ctia thyc vat bac cao dé 1am vat liéu xuat phat cho hang loat loai thude.

- Cong ngh¢ sinh hoc con gop phan trong viéc san xuét ra niang luong nhu: san
xudt cén bang con duong 1én men, chuong trinh biogas...va chinh cac ngudn ning
luong nay lai di phuc vu cho cac qua trinh san xuét khac.

- Cong nghé sinh hoc con tham gia vao viéc chuyén hoa cac chit va ngin chin
su 6 nhiém moi truong. San pham phu va cac chat thai chira hydratcacbon c6 thé
dugc chuyén hoa bang cach 1én men nho cic vi sinh vat thong thuong hay bang cac
qui trinh cong ngh¢ sinh hoc. Hodc cac ky thuat tai t6 hop AND cling s& gop phan
tich cuc dé tach duoc cac gidng vi khuan thich hop nhét cho viéc t6i vu hod nhiing su
chuyén hoa d6. Vi du: chuyén gen ma hoa cac enzym xenluloza va hemixenluloza ctia
Clostridium thermocellum thanh nhimg loai Clostridium khac c6 thé diéu khién duoc
su chuyén hoé xenluloza va hemixenluloza thanh etanol, axeton, butanol, axit axetic
va axit lactic. Dung mot vai gidng ua nhi¢t Clostridium (t°p= 65- 75°C) c6 loi 1a cat
giam dugc chi phi trong viéc chung cat va s& ha duogc gia thanh san pham.

Dé ngan chan sy 6 nhiém moi truong ngudi ta co thé dung céc loai vi sinh vat
khac nhau. Céac k¥ thuat tai t6 hop AND d4 tao ra nhitng chung vi khuan c6 thé phan
huy va hap thy mét s6 16n cac chat do cong nghiép hoé chat thai ra.

Nhu vay cong ngh¢ sinh hoc ¢6 lién quan dén nhiéu linh vuc va bao gém cac
nganh nhu:

Cong nghé di truyen
Cong nghé nudi cdy mo va té bao

- Cong nghé enzyme

- Cong nghé vi sinh vat...

Trong hoc phan nay s& nghién ctru vé mot s6 phan cua cong nghé vi sinh vat.

Céc qué trinh vi sinh dugc st dung rong rai trong céc linh vuc khac nhau cia nén
kinh té. Nhirng thanh tyu khoa hoc k§ thuat va sinh hoa cho phép tao ra nhiing qua
trinh san xudt c6 nang suit cao dya trén cac phuong phéap cong ngh¢ da dugce diéu
chinh dé c6 mot sé san phim thyc pham, chin nudi, thudc chita bénh va cac chat hiru
co.



CHUONG I: NHUNG NGUYEN TAC HOA SINH TRONG
CONG NGHE VI SINH VAT

Dé tao ra bat ki mot san pham 1én men nao déu phai qua cac bude sau:
Chuan bj mdi trudng
Chuan bi giéng

- Lén men

- Thu hdi va tinh ché san pham

Dé tao ra san pham c6 chit luong tot va nang suit cao thi can hiéu 16 cac
van dé sau.

1.1 Phén loai sin phim ciia cong nghé vi sinh vat

Cac san pham 1én men coéng nghiép dugc phan loai theo cac tiéu chuan
sinh i trao d6i chét. Sy phan loai ndy dwa vao san pham chinh ciia qua trinh 1én
men vi cac qua trinh san xuit nhd vi sinh vét ludn ludn tao thanh nhiéu san
pham.

1.1.1 Vat ché té bao (sinh khoi)
Co chit = té bao
Vi du: + protein don bao (trang thai chét)
+ vi khuan ¢b dinh dam (sdng): Rhizobium, Azotobacter, VK trir sdu
Bacillus thuringiensis ...

Viéc tong hop sinh khéi hay vat chit té bao ddng nhét véi sinh trudong
cta vi sinh vét. Sinh trudng va sinh san gin lién v6i nhau. Sinh truéng 12 ting
khéi lwong, con sinh san 1a ting sb lugng.

1.1.2 Cac san phém trao doi chét
Co chat > san pham + té bao
1. Cac san pham cudi ciing cta su trao ddi nang luong (cac san pham 1én
men)
Vi du: etanol, axit lactic, axeton-butanol...

Lén men 13 qua trinh yém khi cta sy thu nhan ning lugng, trong do
hydro tach ra dugc chuyén dén cac chat nhén hitu co (n6 khong ddng nghia vOi
su 1én men trong ngdn ngit qudc té - nd duoc hiéu 13 cac qua trinh san xudt
cong nghiép nho vi sinh vat)

Mot s6 co thé tién hanh 1én men khi khong c6 oxy lam chat nhan hydro
cudi cung (ky khi tuy tién), nhitng nhom co thé 1én men bat budc thi khong
chtra cac enzym ho hdp. Cac hop chat hiru co nhan hydro 1 nhiing hop chat
dugc hinh thanh trong qua trinh trao d6i chit di hoa. Sau khi nhén hydro, cac
hop chét nay thai ra ‘ngoai té bao gidng nhu cac san pham cudi cung cta su hd
hép. Tir d6 nay ra van d¢é 1a trong san xuét can chon cac diéu kién nuoi sao cho
cang nhiéu co chat dugc chuyén thanh cic san pham 1én men cang tt.

Vi du: trong san xuit ruou dé ting ham luwong rugu thi can ting ham
luong dudng va giam cac yéu td quan trong cho sinh trudng.



2. Céc chét trao d6i bac 1

Vi du: axit amin, nucleotit, vitamin, axit xitric.

Céc chat trao ddi bac mot 1a nhiing vién gach cAu tric co trong luong
phan tir thip cuia cac cao phan tir sinh hoc cua té bao chit: axit amin, nucleotit,
nucleozit, dudng, axit béo, vitamin... Ngoai ra cic san pham trung gian ctia qua
trinh trao d6i chét (cac axit hitu co trong chu trinh ATC) ciing 14 cac chét trao
d6i bac 1. Cac co ché diéu hoa phat trién trong qua trinh tién hoa bao dam sao
cho cac chét trao ddi bac 1 chi duoc téng hop dén murc d6 can thiét.

3. Céc chét trao d6i bac 2

Vi du: khang sinh, alcaloit

Céc chét trao doi bac 2 1a nhiing chét trao doi c6 trong lwong phan tir
thap, khong gap 6 moi co thé, su phan bd cua chiing chi gidi han & nhirng don
vi phén loai nhat dinh. Ching khong c6 chirc nang chung trong trao d6i chit
cua té bao va té bao ciing co thé tdn tai ma khong can dén chung. Tuy nhién,
cac chat trao doi bac 2 c6 thé ¢ y nghia vdi sy sinh truong va cac co thé san
sinh ra chung. Chang han mot sb chat trao d6i bac 2 ¢6 vai tro trong su hap thu
sat khi thiéu nguyén t6 nay. Thudng cac chit bic 2 dugc tao thanh khi sy sinh
truéng da két thuc. Cac ching tn tai trong tu nhién thudng chi tao thanh rat it
chit trao ddi bac 2, nhiing chat nay dugc tich luy trong té bao hodc thai ra
ngoai.

4.Cac enzym

Vi du: enzym ngoai bao: proteaza, amylaza
enzym ndi bao : asparaginaza, penixilinaza.

Té bao vi sinh vat chira khoang 1000 enzym khac nhau. Mot s6 enzyme
chi c6 mat voi sé lugng vai phan tr nhung nhiéu enzym c6 mat voi s luong
16n. Chi nhitng enzym chiu trach nhiém phan huy cic co chat khong hoa tan
nhu tinh bdt, xenlulo, protein...mé1 dugc tiét tir té bao vao moi truong. Vi sinh
vat c6 kha nang su dyung cac co chat khac nhau cho sinh trudng va thich ung
VOl cac dleu kién sinh truong rat khac nhau. Trong sy giéi han cua the tich té
bao chi tong hop nhiing enzym ma no can. Trong cong nghé san XUt enzym
can phai diéu khién trao d6i chat sao cho enzym ma ta mong mudn duoc tong
hop cang nhiéu cang tdt.

1.1.3 Céc san phim ciia sy chuyén hoa chit

Vi du: su oxy hoa khong hoan toan dé tao thanh axit axetic soboza.

Trong qua trinh chuyen hoa céc té bao hoat dong nhu nhimg hé thong
xuc tac cho mot hodc nhiéu budc chuyén hoa chit. V& mit 1i thuyét nhirng phan
g ndy ciing xay ra nhd cac enzym c6 1ap, tuy nhién con dudng nay khong thé
thie hién dugc hodc khong kinh té (vi du véi cac phan tmg enzym phu thudc
nang lugng). Cac enzym chuyén hod céc chat theo cach rat dic hiéu. Vi du: su



chuyén hoa hodc tach hydro xay ra nhd phan tir steroid khéng c6 ¥ nghia dbi
v6i té bao (ciing c6 thé d6 1a nhirng phan tng khir doc).

Trong su chuyén hoa dé tao axit axetic gin lién véi sinh truéng, nd gin
lién véi sy thu nhan nang luong.
1.2Pdng hoc ciia sinh truéng va cia sw tao thanh san phim

Sinh truong ctia mot quan thé vi sinh vat dién ra qua cac giai doan khac
nhau. Sy sinh san ciia t& bao bit dau sau mot giai doan tiém phat. Trong giai
doan log tiép theo xay ra sy sinh san theo ham s6 mil. Sau mot thoi gian sinh
truong ngung lai vi thiéu chat dinh dudng co ban va vi tich luy cac chat trc ché.
Céc té bao chuyén vio giai doan can bang. Trong giai doan nay khong dién ra
sinh truong nita nhung té bao van con hoat dong trao doi chat.

Toan bd qua trinh nudi gin lién véi su thay ddi kéo dai cua cac diéu kién
nudi. Chat dinh dudng giam di, sé lwong té bao ting 1én. Pong thoi hoat tinh
trao ddi chét ciing thay d6i.

Vé phuong dién chic ning cia cac san pham trao d6i chat dbi véi té bao
c6 thé phan biét 2 nhom:

- Céc san phém ma sy hinh thanh cua ching gin lién véi sy sinh truong.
Vi du: cac san pham 1én men, cac chét trao d6i bac 1, cac enzym. Su tong hop
nhing san pham nay xay ra trong thoi gian sinh truong va con co thé tiép dién
sau khi sinh truong da két thuc.

- Céc san pham ma sy hinh thanh cta chiing xay ra sau khi sinh truéng
da két thuc; vi du cac san phém trao d6i chat bac 2.

Pong thoi Thoi gian Khong dong thoi Thoi gian
Hinh 1: Dong hgc cua qua trinh sinh trwéng va tao thanh san pham

Nhiéu san pham chiém mot vi tri trung gian. Vi du sy tong hop axit amin
mac du dién ra trong thoi gian sinh truong nhung van tiép dién sau khi sinh
trudng da két thuc, vi qua trinh tong hop ti€p dién trén co sé ciia mdt sai hong



di truyén. Su tong hop cuia nhiéu enzym xay ra khong song song voi sinh
truong ma gin lién vOi mot trang thai sinh 1i nhat dinh cua té bao cho nén trong
1én men cong nghiép can phai tim ra trang thai sinh li ctia ning suit cao nhét va
duy tri né trong thoi gian dai.

1.3 Su tong hop thira

Vi sinh vat ton tai trong ty nhién sinh ra cac san phém trao d6i chat va
cac thanh phén té bao chi & mirc dd can thiét cho su sinh san tdi wu va cho su
duy tri loai. Sy trao d6i chat nhu v@y duoc bao dam nho cac co ché diéu hoa.

Vi du: cac co ché nay can hoat dong sao cho cac axit amin khong dugc
tong hop quéa nhu cau cia sy tong hop protein.

Nhu vay, trong diéu kién tu nhién khong c6 su san sinh du thtra cac san
pham trao ddi chit bac 1, bac 2 va cac enzym. Néu trong tu nhién co ché diéu
hoa nay bi r6i loan, vi du do két qua dot bién thi cac thé dot bién sai hoéng trao
d6i chat thuong co6 hai d6t voi ching ban dau.

1.3.1 Nhirng nguyén tic diéu hoa trao ddi chat

C6 3 co ché chiu trach nhiém diéu hoa trao d6i chat:

1. Diéu hoa hoat tinh enzym nhd sy e ché bang san phim cudi cung

hay con goi 1a sy kim ham theo lién két nguoc.

2. Piéu hoa tong hop enzym nho su kiém ché bang san pham cudi cung

va sy giai kiém ché.

3. Diéu hoa téng hop enzym nhd sy kiém ché di hoa.

Céc enzym cAu tric
2 3 4

Glucoza
7

——— Kiémché dihoa -—

\

Kiém ché bang san pham

/ cudi cung \ Ny
A E2 C E3 D E4 S.phém cudi cling
Uc ché bang san pham
cudi cung

So dol: Cac nguyén tac cua sy dieu hoa enzyme

* Trong co ché 1 san pham cudi cing cua 1 qua trinh sinh tong hop gay
ra su tc ché qua trinh tong hop cua chinh né. O day, san pham cudi cing du
dugc hinh thanh trong té bao hay dugc thu nhan tor méi truong dinh dudng,
diéu d6 cung ¥ nghia. Trong co ché nay, san pham cudi cung néi chung anh
hudng dén enzyme dau tién cia chudi sinh tong hop. Enzym c6 tinh quyét dinh
nay l1a 1 protein di lap thé. N6 co dic diém 1a thay doi cAu hinh khong gian khi



c6 mit san pham cudi cung nham giam bt hoat tinh xuc tac. Sy e ché nay xay
ra nhanh va rat c6 hiéu qua.

* Trong co ché 2, san pham cudi cung trc ché sy tong hop enzym can cho
su tao thanh san pham 4y, trong do viéc doc thong tin di truyén can cho sur téng
hop enzym (sy phi€n am) bi phong toa. O nong do cao cua san pham cudi cing
su tong hop cua cac enzym tham gia vao chudi phan tmg bi ngirg hodc bi keéo
dai mot cach dang ké. Néu nong d6 ctia san pham cudi cuing giam xudng dudi 1
murc nao do thi xay ra sy giai kiém ché, nghia 13 cac enzym duoc tao thanh voi
toc d6 cao hon. Sy diéu hoa theo kiéu nay xay ra tir tir vi no gan lién véi sy

tong hop enzym.

Hoat dong Chat énh huong
* - ’ di lap the
Chat anh huong
di lap thé
Thé dot bién

’ Khong hoat dong

Dang hoang dai
Hinh 2: M6 hinh cia sy trc che bang san pham cuoi cung

*Sy kiém ché di hoa diéu hoa qua trinh tong hop cac enzym di hoa xutc
tac sy phan huy co chat. Cac enzym nay dugc tong hop nho sy cam tng enzym.
Co ché nay twong tu co ché kiém ché tic 13 ciing xay ra & muc do phién am.
Trong sy cam ung enzym, mot chat dinh dudng dong vai tro chat cam tng kich
thich sy tong 'hop enzym xuc tac cho sy phan huy chinh nd, nghia la chat nay
cam ung su tong hop. Do d6, viéc tong hop cac enzym cam tng chi xay ra khi
cO mat co chét tuong ing trong moi trudong.



* Sur kiém ché di hoa diéu hoa qué trinh tong hop cac enzym di hoa xuc
tac sy phan huy co chat. Cac enzym nay duoc tong hop nhd sy cam tng enzym.
Co ché nay twong tu co ché kiém ché tic 13 ciing xay ra & muc do phién am.
Trong sy cam ng enzym, mot chét dinh dudng dong vai trd chat cam ng kich
thich su tong ‘hop enzym xuc tac cho sy phan huy chinh no, nghia la chat nay
cam Ung su tong hop. Do d6, viéc tong hgp cac enzym cam ung chi xay ra khi
c6 mit co chét tuong ung trong moi trudng.
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Thé do6t bién

Hinh 3: M6 hinh kiém ché bing san pham cudi cing



Néu trong méi trudng cd mit nhiéu co chét thi truée hét xay ra sy tong
hop cua enzym nao xtc tac phan huy co chat d& sir dung nhit. Su tong hop cua
cac enzym khéc bi Grc ché boi sy kiém ché di hoa. Thong thuong thi glucoza la
co chét thich hop nhét.

1.3.2 Nhirng sai héng di truyén ciia diéu hoa trao ddi chit

Céc co ché diéu hoa trao d6i chat co thé bi thay ddi do nhimng dot bién
dan t6i su tong hop thira cac chat trao d6i chat.

Nhirng enzyme di lap thé ngoai vi tri phan tmg vdi co chat, chung con
mot vi tri khac dbi v6i san pham cudi cung (hinh 2). Vi tri thtr 2 nay goi 1a
trung tam di 1ap thé. Hai vi tri nay tach biét nhau vé khong gian va khac nhau
v€ cau truc.

Mot dot bién co thé dan dén két qua lam protein enzyme di lap thé bi
thay d6i bang cach mat di kha ning phan ng voi chét hiéu ung nhung van con
hoat tinh xtc tac. Mot protein bi bién d6i nhu vay Van con hoat dong ngay ca
khi c6 mat san pham cudi cung > nd dan d&n sy tdng hop thira cua san pham
cudi cung twong tng (hinh 2 phia bén phai).

Trong su kiém ché tong hop enzym x4y ra nhitng phan tng quyét liét
trong pham vi thong tin di truyén, & su phién am (hinh 3).

Sy diéu hoa tong hop enzym co thé bj rdi loan do nhimg dot bién khac
nhau. Nhiing dot bién c6 thé dung cham dén gen kiém ché dan téi mot sai héng
ctia chat kiém ché hoac lam bién mét né; hay dung cham dén gen diéu khién va
1am cho gen nay mat kha ning tac dung véi chat kiém ché (bén phai hinh 3).

Toan bd nhimg sai hong twong mg cling co thé biéu hién & sy cam tng
enzyme. Nho nhiing sy sai héng 4y ma cac enzyme cam ung tr¢ thanh céc
enzyme cu tric, nghia 1 chung ton tai trong té bao khong phu thudc vao co
chat > sy kiém ché di hoa bi mat di.



CHUONG II: NHUNG VAN PE KY THUAT VA PHUONG
PHAP CHUNG TRONG CONG NGHE VI SINH VAT

San xuét sinh khéi va cac san pham trao d6i chat trong qua trinh 1én men
c6 nhiéu diém giéng nhau vé& phuong phap va ky thuat. Viéc ap dung k¥ thuat
va phuong phap tuy timg ddi tugng vi sinh vét va muc tiéu san pham cubi cung.
Trén co s& d6 co thé ap dung nhitng muc tiéu va phuong phap riéng. Chinh vi
thé khong thé c6 mot phuong phap chung cho tat ca cdc san pham. Viéc ap
dung k¥ thuat va phuwong phap chi c6 thé trén co so nhitng nguyén tic chung
cua cac ky thuat va phuong phap da trinh bay. Vi thé, trong chuong nay sé& gioi
thiéu nhitng nguyén tac chung cta k¥ thut va phuong phap dugc ap dung rong
rai trong cac nganh vi sinh cong nghiép. Cac nguyén tic chung d6 bao gom
viéc tuyén chon gidng vi sinh vat, giit gidng vi sinh vat, cac qua trinh va thiét bi



1én men co ban, mot sé ky thuat va phuong phap chinh dé thu nhan san pham
1én men.

2.1 Gidng vi sinh vét

2.1.1 Yéu céu vé glong vi sinh vat cong nghiép

Céc chiing vi sinh vat mudn dem vao san xut 1on phai bao dam cac tiéu
chuan sau day:

- Phai cho san pham mong mudn véi ning suat cao, chat luong tbt, co
nghia kinh té trong san xuét va it san pham phu khong mong muodn.

- Str dung nguyén liéu san co, ré tién

- Thoi gian 1én men ngén.

- D@ tach sinh khi hay san pham sau 1én men.

- Vi sinh vat phai thuan chung, khong chtra vi sinh vat la, dac biét khong
chtra bacteriophage ky sinh.

- Chung vi sinh vat phai khoé, phat trién d& dang va nhanh chong, cho
nhiéu té bao dinh dudng hodc cac bao tir hoac cac hinh thic tai sinh khac.

- C6 kha nang chdng, chiu cac diéu kién bt loi cia moi truong.

- Dé bao quan, tdn tai va 6n dinh cic dic tinh sinh li, sinh hda sudt trong
thot gian st dung.

- C6 kha ning thay doi cac dic tinh bang cac k¥ thuat dot bién, k¥ thuat
gen dé khong ngimg néng cao nang suat va chat lugng san pham.

2.1.2 Nguon giong vi sinh vat
2.1.2.1 Phan lap trong tw nhién

Thién nhién 1a nguén cung cép gidng vo tan cho cong nghiép vi sinh vét.
Cac vi sinh vat str dung trong cong nghiép thuc pham c6 thé d& dang phan lap
chung tu cac loai thirc an, nude udng san xuat theo phuong phap co truyén: tir
banh men thudc bac, mbc twong, sita chua... Vi sinh vat sir dung trong cong
nghiép san xuat khang sinh thuong duoc phan lap trong dat, nudc o nhing
vung khéc nhau.

Dé phan 1ap dugc mot chung vi sinh vat mong mudn tir mot quan thé hon
hop vi sinh vat trong ty nhién ching ta phai thyc hién cac budc sau: thu mau,
hoa loang, céy 1én moi trudong, nudi, thuan khiét, kiém tra. ..

Céc cong viéc nay déu gidng nhau khi nghién ctru trén cac dbi tuong vi
rt, vi khuan, nim, tao, nguyén sinh dong vat, cac dong vt khong xuwong song
loai nho.

Dé hoa lodng miu nguoi ta thuong s dung nude mubi sinh 1i (0,85%
dung dich NaCl) hodc nudc cat. D6i voi mot sb loai dé chét trong nudce cat hoidc
nudc mudi sinh i nhu Pseudomonas thi dung dung dich peptone 0,1% dé lam
lodng. Sau khi pha lodng thi dem cAy ria trén méi trudng thach réi dem nudi
trong ta 4m 1-3 ngay. Tiép theo tach cac khudn lac dién hinh va lam tinh khiét
mot s6 1an trén méi trudng thach dé tach riéng ting khuan lac.



Débi v6i nhém vi sinh vat yém khi néu cdy trén moi truong thach trong
hop Petri ngudi ta phai cho thém cac chit khtr hay gén kin bang parafin hoic
nudi trong moi trudong khong co oxy.

Dé phan 1ap cac chung san xuat khang sinh hodc khang khang sinh nguoi
ta thuong dung phuong phap nhanh: hoa loang mau 10 hodc 100 lan, sau do lay
Iml dung dich hoa loéng cay 1én moi trudng thach da co san vi sinh vt can tiéu
diét hodc co chat can phan giai. Sau khi nudi 1-3 ngay trong ta am thi dem xem
xét nhirng khuéan lac nao c6 dic tinh ma ching ta mong mudn thi tién hanh
phan 1ap va thuan khiét nhitng ching c6 hoat lyc cao.

Dé phan 1ap duoc chung vi sinh vat mong mudn thi phai tién hanh lam
giau so lugng vi sinh vat do, tirc 1a phai st dung nhiing moéi truong va diéu kién
nudi cdy dé chon loc cac chung mong mudn va trc ché cac chung khong mong
mudn.
2.1.2.2 Thu nhan tir cac trung tim gm glong

Ngay nay co nhleu trung tam gitr giong gléng trén thé gioi co thé cung
cap cho chung ta cac gidng vi sinh vat phuc vu cho cong tac nghién ciru, giang
day, san xuat. Mot sb trung tAm giir giéng nhu:

- My: ABBOTT, ATCC, NRRL

- Canada: CANAD-212

- Nhat: FERM, HIR

-Uc: CC

- Trung quéc IMASP
2.1.3 Cai tao giong vi sinh vat

Tror mdt s6 nganh cua coéng nghé thuc pham ngudi ta c6 thé co sir dung
vi sinh vat kiéu dai con hau hét cac nganh cong nghi¢p khac nhu san Xudt
khang sinh, vitamin, enzyme v.v. ngudi ta déu dung cac bién chung.
2.1.3.1 Uu nhwuoc diém khi sit dung bién chiing

* U'n diém:

- Cho ning suét cao

- Thoi gian 1én men ngén va it tao bot trong khi 1én men

- [t tao san pham phu trong qua trinh 1én men

- Tao dugc nhiéu san phim qui ma chung kiéu dai khong c6 duoc, vi du
nhu: insulin, khang nguyén Hbs (chong vim gan B) v.v.

- Kha ning chéng, chiu cac diéu kién bat loi ciia méi trudng cao.

* Nhuwoc:

- Boi hoi cong nghé cao

- Trong qua trinh san xuét c6 thé xuat hién hién tuong hoi bién
2.1.3.2 Phuong phap tao gidng méi

Pé tao ra giong vi sinh vat méi ngudi ta c¢6 thé sir dung nhiéu phuong
phép khac nhau:



- Dot bién nhan tao va chon lua: day la cong viéc cua cac phong thi
nghiém hodc cac trung tim nghién ctru nhdm tim ra cac chung vi sinh vat co
nang suit cao hodc san xuit dwgc nhitng san pham ma minh mong mudn.

- T4i t6 hop gen: st dung cac kha ning bién nap, tiép hop, tai nap, lai té
bao chit & vi sinh vat va céc ky thuat gen dé thuc hién viéc tao ra cic ca thé
moi véi nhitng bd gen theo y mudn.

- Lya chon thuong xuyén: cong viéc nay thuong thuc hién ¢ cac phong
thi nghiém cua cac nha may nham gitr dugc cac ca thé tot trong quan thé vi sinh
vat. Khi kiém tra loai bo cac dot bién ngau nhién khong cho nang suét cao hodc
c¢6 nhitng biéu hién bat loi va giit nhitng c4 thé thich nghi tt trong diéu kién
san Xuat.

2.1.4 Giir gidng vi sinh vit
2.1.4.1 Y nghia va nhiém vu ciia cong tac giir giong

Giir gidng vi sinh vat 13 mot cong viée c6 ¥ nghia vo cing lén. N6 gitip
cho chung ta gitr dugc cac dac tinh qui (khong bi thoai hod) cta vi sinh vét va
bao dam cung cap gidng cho cac qua trinh san Xuét.

Nhiém vu cua cong tac gilr giong 1a st dung cac ky thuat can thiét dé giir
cho vi sinh vat c6 ty 18 sdng cao, cac dic tinh di truyén khong bi bién doi va
khong bi tap nhiém boi vi sinh vat la.
2.1.4.2 Cac phwong phap giir glong

C6 rat nhiéu phuong phap gitr gidng vi sinh vat. Tuy theo trang thiét bi
va loai vi sinh vat can giit ma ching ta c6 thé st dung mot trong cac phuong
phap sau:

- Giit gibng trén mdi trudng thach nghiéng

- Giir gidng dudi 16p dau khoang

- Gitr giéng trong cat

- Gilr giéng trong dat

-Gilr giong trén silicagen

-Gitr giong trén cac loai hat ngi coc (lta, ngo, ké..)

-Gitr giong trén gidy loc

-Gitr glong trén cac mleng gelatin

-Gilr giong bang phuong phap lanh dong

-Giir giéng bang phuong phap dong kho
2.2 Dinh dudng va méi truomg nudi cay vi sinh vit
2.2.1 Qua trinh va nhu ciu dinh duéng & té bao vi sinh vat

Trong qua trinh sdng té bao vi sinh vat khong nging trao doi chat voi
mdi truong xung quanh. Té bao vi sinh vat tuy rat nho nhung vi hap thu céc
chét dinh dudng va thai cac san pham trao doi chat qua toan bo bé mit té bao
cho nén cudng do trao ddi chét cua ching 1a rat 16n. Céac chat dinh dudng qua
mang vao té bao va duoc chuyén hoa dé tao thanh nhiing chét riéng biét can



thiét cho viéc xay dung té bao. Nho qua trinh ddng hoa cac té bao méi c6 thé
sinh truong, phat trién tang sinh khoi, ddng thoi sinh ra cac san pham trao ddi
chat.

Su bién ddi cac chat dinh dudng bao gdbm nhiéu phan tng hod sinh khac
nhau nho hé enzym theo con dudng trao d6i chat dé:

1. Tao ra nhitng chét co trong thanh phan cta té bao

2. San ra nang luong sinh hoc can thiét cho hoat dong séng

Nhitng chat dinh dudng khi da 13 nhitng hop chit c6 phan tir nho c6 thé
di qua mang té bao vi sinh vét va tham gia vao 2 loai phan tng:

- Bién d6i di hoa 1am xuit hién nhing san phim c6 cau trac don gian
hon. Nhitng bién d6i di hoa nay cung cip cho vi sinh vat ning luong chuyén
hoa & dang ATP hodc nhitng hop chit gidu ning lwong khac. Mot s nhirng san
pham di hod thai di, mot sb khac 1am vt liéu hodc lam tién chét cho cac phan
rmg ddng hoa.

- Bién d6i dong hoa, dam bao sy tong hop cua thanh phan méi cd cdu
trac phire tap hon va phan tir luong cao hon - goi 1a qua trinh sinh téng hop.

Céac chét dinh dudng cua vi sinh vat chu yéu ldy & moi truong xung
quanh. Cho nén thanh phan cta mdi trudng dinh dudng bao dam cung cap cac
nguyén t6 C, H, O, N, P, S, Ca, Fe va cac nguyén t6 vi luong.

2.2.2 Méi trurdmg nudi cay vi sinh vat
2.2.2.1 Phan loai moi trudong

1. Phan loai theo thanh phén cé trong mdi truong:

+ MGi trudong tu nhién: c6 thanh phﬁn khong xac dinh, duogc ché tao tur
dong hay thuc vat.

+ Moi truong téng hop: gom nhiing chat hoa hoc tinh khiét va duoc lay
v6i nong do cho trudc.

+ Moi truong ban tong hop.

2. Phan loai theo trang thai vat li:

+ Moi truong long: dung dé tang sinh, tich luy cac san pham trao d6i
chat, phat hién cic dic tinh sinh li, sinh hoa, dé giir giéng va bao quan nhiéu
loai vi sinh vat khong phat trién dugc trén moi truong déc.

+ Moi truong déc: dung dé phan 1ap thu khuén lac roi, nghién ctru dinh
danh, giir giéng, dém so luwong vi sinh vat.

+ Moi truong xdp: dung trong cong ngh¢ vi sinh vit.
2.2.2.2 Nguyén li¢u dung chuan bi mdi trwong trong cong ngh¢ vi sinh vat

1. Nguyén li€u cung cap nguon cacbon

Cacbon chiém mot phan rat 1on trong té bao vi sinh vat, chinh vi vay
nhimg hop chat chira cacbon ¢ y nghia hang dau trong su séng cua vi sinh vat.

Ngudn thirc dn cacbon chu yéu cua vi sinh vat 1a hydratcacbon. Cac hop
chét co phan tir thap nhu mot s6 dudng thi vi sinh vat c¢6 thé dong hoa truc tiép.



Con cac hop chit cao phéan tir (tinh bot, xenlulo...) s& dugc phan huy nhd cac
enzyme do vi sinh vit tiét ra.

Trong cac hydratcacbon thi glucose 14 mot ngudn cacbon van ning d6i
v6i vi sinh vét. Qua trinh bién ddi glucose trong té bao vi sinh vat c6 thé dién ra
bang 3 con duong: chu trinh Embden-Meyerhof-Parnas (EMP); pentoza;
Entner-Dondoroff. Tat ca déu dan t6i tao thanh axit pyruvic rdi tir d6 di vao céac
qué trinh khac nhau.

Tinh bot —™*— glucos
S ) CO,, H,0, cac axit hitu co va cac san pham trao

A Céc enzym F ORI ,

Qt. ngoai bao doi hieu khi

? CO,, rugu, cac san pham ky khi khac
amylaza

Ngoai ra vi sinh vat c6 thé dong hoa mdt s6 cac cacbuahydro:

CHj;-(CH,),-CH3;>CH;-(CH,),-CH,OH->CHj;-(CH,),-CHO->CHj3-(CH,),-COOH—>
Ankan alkanol alkanal axit béo
Axetyl-CoA.

D(‘)i’ v6i chét béo:
Chat béo—>triglycerit—>axit béo>palmityl-CoA > axetyl-CoA

2. Nguyén li¢u cung cap nguon nito

Vi sinh vat can nito dé xay dung té bao vi tit ca cac thanh phan quan
trong cua té bao déu c6 chira nito (protein, axit nucleic, enzym...).

Axit amin tao ra protein. Cac axit amin trong té bao vi sinh vat duoc tao
thanh do qu4 trinh trao ddi cacbon va nito.

Nito trong khong khi rat phong pha nhung nd bén vimg vé mit hod hoc
va chi co cac vi sinh vat c¢b dinh nito mai c¢6 kha ning dong hoa chung. Con cac
ngudn nito dung trong 1én men ctia cong nghé vi sinh vat 1a cac hop chat nito
vO co va hitu co.

Céc axit amin thudong khong dugc vi sinh vat sir dung truc tiép ngay ma
phéi qua 2 loai phan tng: hoac khtr amin hoac khtr cacboxil.

Khtr amin:
R-ClH-COOH +Q, Ldeaminaza  R_C-COOH + NH;
[
NH, O

Nhu vay, chi c6 nhiing vi sinh vat nao c6 kha nang khir amin méi c6 kha
nang st dyng axit amin. Qua trinh ndy thudng xdy ra ¢ nhitng vung pH=6,5 +
7,5.

Khi pH ¢ vung axit thi x4y ra phan trng khtr cacboxyl:



R-leH-COOH —~ 5 R-CH,-NH, + CO,

NH,

(San phém decacboxyl cia mot sb cac axit amin c6 doc td, vi du: tir
lizin—>cadaverin).

Nguén nito hitu co thudng 1a cac hop chit phuc tap nén dau tién vi sinh
vat phai tiét vao méi truong enzym proteaza dé thuy phan.

Céc ngudn nito vo co

- Uré: (NH2)2CO + Hzo e 2NH3 + C02

- HNO3: 4AH2 + HNO3 > NH3 + 3H20

AH, - chat khir c6 trong moi truong.
HOéC . HNOge HN02 > (HNO)2 > NHQOH > NH3

Qua trinh nay nhd h¢ enzym nitratreductaza

Tat ca cac loai vi sinh vat déu dong hod dugc mudi amén.

Nhung dé st dung dugc nito vi sinh vat déu phai tach NH;.

3. Nguyén liéu cung cip cac chit khoang

* Céac hop chat photpho:

Anh huong 16n qua trinh trao d6i chat cua té bao vi sinh vat. Trong té
bao vi sinh vat thuong gap cac hop chat polyphotphat, ching c6 chirc nang
tham gia van chuyén glucose qua mang té bao > dan dén qua trinh photphoril
hoa glucose.

Nguodn photpho c6 thé 1a vo co hodc ¢ trong cac loai nguyén liéu hitu
co. Vi sinh vat sir dung nhanh nhét 1 cac hop chat photpho vo co hoa tan, con
photpho hitu co sir dung it va cham. Tuy nhién nhu cau vé photpho phu thudc
vao chiing vi sinh vat, du ciing anh hudng xau.

* Céac chét khoang khéc:

Mg, Na, Fe, K, Al, Li, Rb, Mn.. .14y tir méi trudng dinh dudng.

Céc chit nay c6 ¥ nghia khac nhau ddi vé6i vi sinh vat: ¢6 mot sé kim loai
tham gia vao ciu tao phén tir hodc 1am thay ddi hoat luc enzym.

Tuy nhién ndng d6 cac chat nay ciing ndm trong mot gidi han.

4. Cac chit kich thich sinh truéng:

- Cao ngd

- Cao ndm men

- Dich ép trai cay
5. Chat béo trong cong nghé vi sinh vat

- Dau béo (lac, dau twong, ngo, lanh...): thuong dung lam cat pha bot.

- Mat khac néu vi sinh vat c6 kha nang tiét ra enzym lypaza s& phan huy
chét béo dén axetyl-CoA va dong hoa tiép.

Chu y: khong dung qua nhiéu dau pha bot = c6 thé anh hudng xau dén
qud trinh 1én men: o nhét 16n, tao nhil twong cua céac hat xa phong.

6. Nudc



Trong cong nghé vi sinh vat nuéc dugc su dung nhiéu va véi nhiéu muc
dich khac nhau. Chét luong cua nudc cd anh hudng dén tién trinh céng nghé va
chét luong cua san pham. Do d6, tuy vao muc dich st dung ma phai bao dam
yéu ciu vé cac chi tiéu chat luong cua nude nhu: dd cing, dd oxy hoa, vi
sinh..

2.3 Cac phuong phap 1én men

C6 nhiéu cach dé phan loai cac phuong phap 1én men. Dya vao cach nap
lidu va thu hdi ban thanh pham sau 1én men ngudi ta chia ra 1én men gian doan,
lién tuc va ban lién tuc.

Lén men gian doan thyc hién theo timg mé nén thudng ¢ ning suét thap
va chu ki san xuét bi kéo dai. Lén men lién tuc thi nguoc lai, nguyén liéu lién
tuc vao va san phém sau 1én men lién tuc di ra. Lén men ban lién tuc 1a hinh
thire két hop gitra hai phwong phép trén.

Dua vao thanh phﬁn dong nhit hay khong ddng nhit cua canh truong
ngudi ta chia ra 1én men bé mit (ndi), 1én men bé sau (chim) va ban ran.

Trong 1én men bé mat, vi sinh vat phat trién trén bé mit cia mdi trudng
nudi ciy va lay khong khi tir mat thoang cua moéi truong. Phuong phap nay
thuong st dung dé san Xuat axit citric va mot sé enzyme. Nhuoc diém 16n nhat
ciia phuwong phap ndy 1a ton kém bé mit. Tuy nhién, do dau tu it nén chimg
muc nao d6 van duoc st dung.

Lén men ban rin 1a phuong phap trung gian giira 1én men bé mit va bé
sau. Ham luong nude trong moi trudng chiém khoang 70% chat kho. Mot sé
enzyme hién nay duoc san xuit theo phuong phap nay. Nguoi ta cai tién
phuong phép nay bang thiét bi thung quay nhim cung cap du oxy cho qua trinh
1én men va thuc hién ludn khau say kho sau 1én men. Piéu khé khan 1a do sy
truyén nhiét kém cua cac chat don nén kho thuc hién tdt khau thanh trung.

Lén men chim 1 phuong phap duoc sir dung nhiéu nhat. N6 ¢é thé cho
phép kiém soat duoc toan bod qua trinh 1én men mot cach thuan loi, it tén kém
mit bang. Do hé thong khudy tron t6t nén toan bd méi trudng nudi cay 1a mot
hé théng nhat.

2.4 Thu hdi sin pham

Dé thu hoi san pham phai qua nhiéu bude. S6 lugng cac bude phu thude
vao nguyén liéu ban dau, néng dd ban dau, sy 6n dinh vé& mit sinh hoc cta san
pham va mirc d yéu cau vé do tinh khiét ciia san pham.

Budc dau cua viée thu hdi san phim 13 tach t& bao va cac san phim
khong hoa tan ra khoi dich 1én men bang cach loc hodc ling. Dé trich li cac san
pham bén trong té bao thi phai pha v& té bao bang cac phuong phap vat i (siéu
am, ép, lanh dong roi tan gia. . .) hodc cac phuong phap hoa hoc (xur li bang axit,
trich li bang axeton. . .) hodc bang phuong phap sinh hoc (dung enzyme). Néu
sir dung axit thi san pham phai bén viing trong mdi truong axit.



Céc san pham 1én men c6 trong méi truong it thi phai lam dam dic. Cac
phuong phap thuong dung dé tach san pham nhu: loc, ly tdm, lang, trich li, sac
ki, c6 dac, ket taa, két tinh, tuyén ndi, say kho, nghién....



CHUONG III: SAN XUAT SINH KHOI VI SINH VAT

3.1 San xuit protein don bao
3.1.1 Uu, nhuoc diém ciaia san xuit protein don bao
1. Uu:
- [t tén dién tich
- Tbc dd sinh trudng cao: gap 100+ 1000 lan so voi dai gia stic
Vi du: dé san xuét 1t protein can:
+ Trong 4ha d4u trong 3 thang
+ Nudi 4 con bo trong 15+ 18 thang
+ Nubi 300m’ vi sinh vat trong 24h
- Khong phu thude vao khi hau
- Thanh phén va gia tri dinh dudng cua sinh khoi c6 thé dicu
chinh bang cach thay d6i thanh phan moéi truong, diéu kién
nudi cdy hoic tao giong mai.
- Sir dung nguyén liéu sin co, ré tién.

2. Nhuoec:

- Trong sinh khdi cua vi sinh vat chta nhidu axit nucleic

(10+20%) khong c6 loi cho stic khoé cuia con nguoi.

- Protein vi sinh vat c6 huong vi chua cao.
3.1.2 Cac yéu ciu co ban cia viéc san xuit proteln don bao

Dé dat dugc hiéu qua kinh té cao trong viéc san xuat sinh khéi vi sinh vt

can phai bao dam cac yéu cau sau:

1. Sir dung nguyén liéu ré tién véi thu hoach cao. Pé dat dugc ning sut
cao can luu ¥ dén hiéu suat chuyén hoa nguyén liéu cia vi sinh vat. Cac dang
nguyén liéu duoc quan tAm nhiéu:

- Cacbuahydro: vi sinh vat c6 kha ning chuyén hoa 100% dé tao thanh
sinh khoi.

- Hydratcacbon (ri duong, dich kiém sunfit, xenluloza, tinh bot, cin
sita...): vi sinh vét co kha niang chuyén hoa 50% vat chat kho nay sang sinh
khéi.

2. Tc @6 sinh trudng cao: noi chung tdc d6 sinh trudng cua vi sinh vt
rat 1on, thoi gian nhan doi cua chung ngan.

Vi khuan 0,3-2 giod

N4m men va tao 2-6 gio

Néam soi khoang 10 gid



Ga mai 500 gio

Heo 1000 gio

Trau bo 2000 gio

Nhu véy trong cting mdt thoi gian néu nudi cdy vi sinh vat dé thu nhan
sinh khoi s& thu dugc mot khéi lugng cao hon rat nhiéu so véi cdc sinh vat
khac.

3. Ham lugng protein cao:

Ham lugng protein phu thudc vao chiing va chiu anh huéng nhiéu ¢ diéu
kién nudi céy. No6i chung ham lugng protein & vi sinh vat dat 50-60%.

4. Chat lugng protein cao:

Danh gia chat luong protein nguoi ta hay quan tam dén ham lugng axit
amin khong thay thé. Tiéu chuan nay ciing mang tinh chét loai. Thanh phan axit
amin cua protein vi sinh vat gidng nhu trong thit va sira. Protein vi sinh vat giau
lizin nhung cac axit amin chira luvu huynh lai thép.

5. Kha nang tiéu hoa cua protein:

Kha ning tiéu hoa protein vi sinh vat bj han ché béi cac thanh phan nito
phi protein (nhu axit nucleic, peptit ciia thanh té bao). Tuy nhién néu protein
duoc tach khoi té bao thi khoi quan tam. Do do ban chat thanh té bao 1a tiéu
chuan d¢ lya chon vi sinh vét dung trong san Xudt protein vi sinh vat.

6. Su an toan vé doc to:

Céc vi sinh vat gay bénh hodc c6 chira cac thanh phan gay doc nghi ngd
thi khong dugc dung dé san xuét protein. Yéu ciu ham luong axit nucleic phai
thap, ham luong cua né cang cao thi cang 1am giam gia tri cua protein. Khi tiéu
hoa céc axit nucleic s& phan huy tiép thanh cac nucleotit, sau d6 lai dugc phan
huy tiép thanh ademin hodc guanin va cudi cung thanh axit uric. Trong co thé
nguoi khong co enzym urinaza do d6 uric khong chuyén hoé tiép. Sy tich tu
axit uric s& gay nén bénh thap khdp, tao ra soi than, s6i bang quang do do hoa
tan thap cla axit nay. Lugng axit nucleic hap thu qua dinh dudng khong duoc
qua 2g/ngay.

O dong vat van dé nay khong quan trong vi chung c6 kha nang dong hoa
axit uric. Ta c6 thé lam giam lyong nucleic bang nhimg bién phap sau:

- Giam manh tc¢ d6 sinh trudng.

- Chiét rat ARN=dung dich NaCl 10% néng.

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

- Phan huy ARN béi enzym nucleaza dua vao hodc cta ban than té bao.
Dung phuong phap giy choang nhiét theo 3 budc: dau tién cac té bao dugc dun
néng 1én 68°C trong 5 gidy. Sau d6 0 & 52,5°C trong 2gid va cudi cing & 55-
56°C trong 1h. Viéc xtr li nay lam bién tinh riboxom va hoat hoa céc
ribonucleaza. Cac san phim thuy phan dugc tach khoi té bao, ham luong



protein khong bi anh hudng, ham lugng axit nucleic gidm tr 1-2% lugng vat
chat kho cua té bao.

7. Nhitng van dé k¥ thuat:

Vi sinh vat phai dé tach va dé xur 1i. Cac té bao 16n nhu ndm men duge
tach ra bang li tAm tot hon té bao vi khuan. Chon céc ching c6 kha ning chiu
nhiét s& lam giam chi phi cho viéc lam nguoi. Tinh khong man cam véi sy tap
nhiém 13 tién dé cho viéc 1am nguoi san xudt protein khong v6 trung. Ngoai ra
ngudi ta con chil y dén kha ning dong hoa ddng thoi nhiéu ngudn cacbon khéc
nhau.

3.1.3 Vi sinh vét ding trong san xuit protein don bao
3.1.3.1 NAm men

Trong céc dbi tuong vi sinh vat duoc st dung dé thu nhan protein thi
nam men 1a loai dugc nghién ctu sém nhat va dén nay da dugc 4p dung rong
rdi trén nhiéu nude. Ndm men giau protein, vitamin (nhit 1a nhom B). Ham
lugng protein dao dong 40-60% khéi lugng chat kho. Protein cia nAm men gan
giong protein ngudn goc dong vat, chira khoang 20 loai aminoacid, trong do
day du cac axit amin khong thay thé. Thanh phan cac aminoacid cia nAm men
can doi hon lta mi, kém chat it so voi sita, bot ca va san pham dong vat noi
chung.

Str dung rong rai: Candida, Torulopsis, Saccharomyces vi cacs loai nay
kha ning chuyén hoa cac chit cao, da dang va qui trinh cong nghé don gian.
3.1.3.2 Nam soi

Khi dung nguyén li¢u la tinh bot va xenlulo thi khong thé sir dung nam
men dugc vi ban than nam men khong chira enzyme amylaza va xenlulaza, do
do6 phai dung ndm soi. Nam soi c6 nhugc dlem 1a thoi gian nhan d6i dai va ham
luong protein thap (khoang 30%). Nhung nam soi lai ¢6 wu diém la rat dé tach
sinh khéi va tao huong vi dic biét.

Pé dung trong thuc phidm nguoi ta sir dung cac loai Morchella. Loai niy
¢ vi ngon, phtt hop cho ché bién thyc pham. Tuy nhién, khé khin nhat 13 nuoi
cAy Morchella rat ton kém va dé bi nhiém.

Hién nay nhiéu noi sir dung hdn hop gibng Trichoderma virid va ndm
men Sacch. Cerevisiae dé san xuét protein. Ngoai ra, ngudi ta con st dung hdn
hop Trichoderma virid v61 Candida utilis hodc Endomycopsis fibuliger véi
Candida utilis.
3.1.3.3 Vi khuan

Vi khuan dung dé san xudt protein don bao thuong duoc nudi trén
cacbuahydro. Ngudi ta thuong st dung cac gidng Pseudomonas,
Flavobacterium, Mycobacterium, Nocardia. Cac gidng vi khuan nay cé kha
nang dong hoa céc ankal, cacbuahydro béo va thom.



Déi voi nguyén licu 1a metan ngudita st dung cac giéng Methylomonas
methanica, Methylococens capsulatus.
3.1.3.4 Vi khuan lam va vi tio

Tat ca moi lodi tao ¢6 kich thude nhé bé va ¢6 thé thich hop voi viée sir
dung cac phuong phap nudi cdy ddi v6i vi sinh vat déu goi 1a vi tao. Con vi
khuan lam trudc day goi la tao lam. Vé qui trinh cong nghé san xuét thu sinh
khéi cua 2 loai nay vé co ban 1a giéng nhau.

Ham lugng protein chiém 40-60% luong chat kho, tham chi dbi voi
Spirulina con 1én dén 60-70%. Ham luong cac aminoacid cta 2 loai nay kha
can ddi, gan véi protein tiéu chuan.

Ngoai ra trong sinh khdi ctia cac loai tao con chtra nhiéu loai vitamin: A,
B, K, pantothenic va dang twoi con chira vitamin C. O Spirulina chira nhiéu B,
nén dung lam thuc pham, my phim, TAGS (ga cho tring do, da vang). Trong
sinh khéi vi khuén lam con chua khang sinh nén bao quan tit.
3.1.4 Qui trinh cong nghé san xuit protein don bao
3.1.4.1 San xuit protein don bao tir vi sinh vat
1.Qui trinh cong ngh¢:

Nguyén liu=>xir 1i->chuan bi méi trudong dinh \l(/lu(?ng

Vi sinh vét thuan khiét->nubi->ciy \\/11/ sinh vt
San pham<hoan thién € xu li€tach sinh khdi€1én men

2. Nguyén liéu: Thuong st dung cac loai nguyén li¢u nhu: ri dudng, nudc thai
cua nha may stra, dich kiém sunfit, dich thuy phan g5, tinh bot, dextrin,
cacbuahydro...
3. X li: bao g@)m nhiéu cong doan khac nhau phu thudc vao loai nguyén li¢u
va ching vi sinh vat str dung:

+ Lam sach: (tach tap chét, loai bo cac ph?m khong can thiét, lam sach vi
sinh vat).

+ Lam nhd nguyén li¢u

+ Thuy phan nguyén li€u (tinh bot, xenlulo...)
4. Chuin bi moi truong dinh dudng: Ngoai co chat chinh 1a cacbon thi trong
moi trudong can phai bd sung thém cac chét dinh dudng ngudn nito, photpho,
kali, magie, cac nguyén tb vi lugng va cac chét sinh truéng nhu cao ngo, cao
nam men...St dung cic hoa chat dé diéu chinh pH cia méi truong dén gia tri
thich hop.
5. Chuin bi gidng: Nudi ciy nhan glong dau tién duoc thyc hién trong phong
thi nghiém, sau d6 duoc nudi cly tiép O phan xuong san xuat. Ti 18 tiép giéng
chuyén cép 1a 1:10. Thoi gian nudi & mdi cap khoang 15h. Trong qua trinh



nhan giéng dung nudc amoniac dé gitr pH va phai suc khi vo trang lién tuc.
Trong giai doan ndy chil ¥ bao dam viéc khir tring méi trudng nudi cay.

6. Lén men: Thuong st dung phuong phap 1én men chim va c6 thé tién hanh
1én men gian doan, lién tuc hodc ban lién tyc. Khi 1én men chu y diéu chinh cac
yéu tb: t°, pH, mdi truong dinh dudng, O,, pha bot.

7.T4ach sinh khoi: Tuy vao diéu kién cu thé ma c6 thé sir dung cac phuong
phap khac nhau dé tach sinh khdi nhu loc, lang, li tam...

8. Xir li sinh khéi: Tuy vao muyc dich sir dung ma qua trinh xtr li sinh kh6i gom
cac cong doan sau:

+ Rira

+ Chiét rat protein (loai bot ARN bang cac phuong phap khac nhau)

+ SAy: t6t nhat 1a dung phuong phép say phun
3.1.4.2 San xuit sinh khéi tao:

Pic diém té bao cua cac loai tao 13 ¢6 diép luc td nén chung c6 kha nang
quang hop. Phan ing quang hop cua tao: CO, + 4H,0->CH,O + 3H,0 + O, .
Su ¢d dinh va khir CO, thanh hydratcacbon cua tao theo chu trinh Kalvin.

Nuo6i tao ngoai viéc cung cap protein con c6 tac dung tranh duoc sy 1am
giau dinh dudng d6i voi cac thuy vuc do nude thai duoc lam sach bang vi
khuan gay nén (tranh tich tu céc chat khoang nhu NH,", NO5, PO,’ )

1. Yéu ciu vé tao giong:

- Toc do sinh truong nhanh

- Ning suét quang hop cao

- Co stic chong chiu v6i diéu kién ngoai canh

- Sinh khéi ¢6 thanh phan hoa hoc thich hop

- Té bao ludn & trang thai huyén phu, khong dinh bét vao thanh bé hoic
ling xudng day.

- D& tach sinh khéi (nhd vét, loc)

2. Cac loai tio thwong dung:

- Vitao: Chlorela, Scendemus, Dunaliella

- Vi khuan lam: Spirulina

3. Cong nghé nuoi :

* Qui trinh cong nghé:

Chuén bi moi tru’ong—’cay tao gibng —* nudi tdo —* thu hoach

* Mbi trudong: dé chuin bi méi truong nudi tao nguoi ta co thé sir dung
nuéc mdy, nudc bién, nudc thai dd qua xu li. Can bd sung thém cac chat
khoang can thiét vao méi truong cho tao phat trién.

* Piéu kién nudi: tao thich hop véi méi truong c¢6 pH = 8,5+10 va nhiét
d6 20+40°C. Trong qua trinh nudi bao dam cung cip du anh sang va CO,.



* Thu hoach: c6 thé thu hoach tao bé’mg cach loc, vét hodc cao. Dé tan
dung hét cac chat khoang ngudi ta co thé s dung lai moi trudong sau khi da
tach tao.

3.2 San xudt nAm men banh mi:

N4m men banh mi 14 sinh khbi ctia chung Sacch.cerevisiae van con song.
3.2.1 Yéu cau déi véi giong nAm men banh mi

- Sinh san nhanh

- Chiu dugc méi truong ri duong

- C6 lyc lam né bot cao: c6 kha nang 1én men duong sacarose, glucese,
maltose, co hoat luc zimaza va maltaza cao.

- It bi thay d6i khi bao quan.

- Té bao 16n dé d€ tach sinh khdi.

Hoat lyc zimaza va maltaza 13 thoi gian (phat) dé sinh ra 10ml khi CO,
khi 1én men dung dich 5% dudng glucoza hoic maltoza bang men ép vdi ti 18 1a
2,5% so voi lugng dich duong.

3.2.2 Cong nghé san xuat:
1. Qui trinh cong nghe

Chuan bi mdi truong dinh dudng->cay gidng=>nudi->tach ndm men—>
xtr li>thanh pham.

2. Chuén bi méi trudong dinh dwéng:

Nguoi ta thuong su dung ri duong dé 1am méi truong nudi cAy nAm men
banh mi. Trudc khi pha moi trudng thi can phai xur 1i ri duong. Ri duong nghéo
chét dinh dudng, dic biét 1a cac chat cung cap ngudn nito va photpho cho nén
phai bo sung. Ngoai ra, dé ting sinh khdi nhanh trong méi trudng can phai co
mot s6 Vltarmn nhu: biotin, inositon, axit pentotenic.v.v.

3. Cay glong

Glong phai bao dam ding yéu cau va dugc nudi cdy trudc cho du sO
luong té bao. Qua trinh nudi cay giong can thyc hién nghiém ngit vé ché do vo
trung va nhu cau dinh dudng cua nam men.

4. Nudi nAm men:

Muc dich cua giai doan nay la tao duoc luong sinh khéi 16n va c6 hoat
luc cao. P& ndm men sinh truéng va phat trién tot thi trong qua trinh 1én men
can chu dén cac yéu té nhu: nhiét 4o gilr trong khoéng 27+30°C; pH ciia moi
truong 4+5,5; cung cap day du oxy; bao dam ndng do va thanh phan cac chat
dinh dudng theo yéu ciu; ndng do té bao ndm men tich luy dugc phai dat murc
thich hop.

5. Thu nhén sinh khoi:

Sau khi 1én men xong thi tién hanh tach sinh khéi. C6 thé tach sinh khoi

bang cach loc hoic i tam.



6. Xir li nAm men:

Tuy theo yéu ciu cua san pham (u6t hoic kho) ma qué trinh xir 1i khac
nhau. Dé thu nhan nAm men w6t thi tién hanh rira sinh khdi da thu duoc roéi dem
ép. Nam men w6t khé bao quan va thoi gian bao quan khong lau.

Dé bao quan lau thi can phai sdy kho nAm men. Khi siy ndm men cha ¥
khong dé nhiét do say vugt qua 30°C.

3.2.3 San xuét men nwéc:

1. Nguyén li¢u: bot, malt hoac ché phém amylaza cia nam moc.

2. Mai truong nhén giéng bot>tron nude (ti 18 1:3)>ndu chin>lam
ngudi 48-50 C%bo sung ché pham amylaza (3% malt hodc 0,8+ 1% ché pham
enzym nim mdc nhu Asp.awamori hodc Asp.oryzae va dich gidng vi khuan.
Giir 8-14 gio, cho dén khi méi truong dat 61 11+12° axit (1°=1ml NaOH
IN/100ml) thi dua vao cAy nAm men.

3. Dich giéng vi khuan: ldy nu6c malt c6 ndng d6 12°Bx thém 1 it
CaCOs. Cay vi khuan Lactobacterium Delbruckii va giﬁ’ & nhiét do 50-+52°C
trong 1+2 ngay. Truoc khi dua vao str dung phai nhan giong tiép.

4 Cay nam men: moi trrdng sau khl d3 axit hod dugc lam ngudi dén 28-
30°C rdi tiép gidng nAm men di nudi cay trude vao (ti 1& 5+10%), gitr ¢ nhiét
do nay 14+15 gio khong suc khi hodc suc khi gian doan. O nhiét do nay vi
khuan lactic ngimg tich ty axit. NAm men sir dung dudng va axit dé tang truong
sinh khéi.

Trong mdi trudng ¢ axit nAm men sé& phat trién tot va han ché cac vi sinh
vat la.



CHUONG IV: SAN XUAT AXIT AMIN

Axit amin thuong bd sung vao thirc dn cho nguoi va gia suc. Voi muc
dich nay nguoi ta can dén céc axit amin khong thay thé. Trong do, quan trong
nhit 1a cic axit amin L-lyzin, L-triptophan, L-methionin, L-treonin. Phan 16n
cac loai protein dugc khai théac tir thuc vat do d6 hoac thiéu axit amin nay hodc
axit amin khéc. Vi thé, viéc bo sung axit amin vao thuc pham s& lam ting gié tri
ctia protein. Ngoai ra, cac axit amin con c6 tinh chat lam ting mui vi ciia cac
san pham thyc pham.

4.1 Cac phuwong phap san Xuit axit amin:
4.1.1 Phwong phap tong hop hoa hoc:

Phuong phap nay dung dé san xuat mot s6 axit amin nhu: glyxin, alanin,
metyonin, triptophan. Phuong phap téng hop hoa hoc thuong cho mot hdn hop
cac dang déng phan L- va D-axit amin. Trong 2 dang nay chi c6 dang L-1a thich
hop cho dinh dudng. Do d6 viéc tach 2 dang nay rat kho khan va tré nén tén
kém.



4.1.2 Phuong phap trich ly tir dich thuy phén:

Phuong phap nay thuong dung dé thu nhan L-cystein, L-cystin, L- leuxyn,
L-asparagin, L-tyrozin. Dé san xuét axit amin theo phwong phap nay, dau tién
phai tién hanh thuy phan nguyén li¢u giau protein va sau do dung cac phuong
phap khac nhau dé trlch ly axit amin can san xuét ra khoi dung dich thuy phan.
4.1.3 Phwong phap tong hop nho vi sinh vat:

Phuong phap nay c6 2 phuong an:

1. Lén men truc tiép: cac axit amin dugc tao thanh tir cac nguyén liéu ré

tién nhd vi sinh vat.

2. Chuyén hoa cac tién chat cua axit amin nhd vi sinh vét.

Sy 1én men tryc tiép c6 ¥ nghia 16n hon va hién nay da hoan chinh cong
nghé dé san xuét hang loat cac axit amin.

4.2 San xuat axit amin nho vi sinh vat:
4.2.1 Su tong hop axit amin & té bao vi sinh vat:

Glucoza

1 l
Ribozo-5-P) Glucozo-6-P)
l l 1
Eritrozo-4-P) 3-P-glyxerat — [Serin] — [Glyxin|
Triptophan| Tirozin| [Semilalanin|  Pyruvat o-xetoizovalerat —
CH:COCOOH -oxm
l+co2
Oxalatxetat
(HOOCCOCH,COOH)
\

Xitrat

|Asparagin || Aspartat| < Fumarat

o -xetoglutarat
Lyzin| Trefnin Methionin|

\Glutanin| |Prolin| |Arginin|

So dd 2: So @6 tong hop axit amin & té bao vi sinh vat

Céc axit amin trong té bao vi sinh vat duoc tao thanh do qua trinh trao dobi
cacbon va nito. Viéc téng hop cac axit amin trai qua hang loat nhitng phan tng
phtec tap véi sy xuc tac cia nhiéu loai enzym khéac nhau, nhung c6 thé qui vé 2
loai phan g 14 amin hoa va chuyén amin:



1. Phan tmg amin ho4: gdm 2 giai doan:
e Giai doan 1: tao iminoaxit. Giai doan nay khong c6 su tham gia cua
enzym.
NH

R-CO-COOH + NH; = R—PJ—COOH + H,0
e Giai doan 2: chuyén iminoaxit thanh aminoaxit nho enzym
dehydrogenaza
NH NH,

] |
R-C-COOH + H,0 —#himzemes_, R.C-COOH

7 ™
NADH, NAD

NADH;: nicotinamitadenin dinucleotit dang khtr
2. Phan tmg chuyén amin: phdn irng nay xdy ra nho sy xuc tac cua enzym
aminotransferaza
ITIHQ I|{1 I|{2
R;-CO-COOH + R,-CH-COOH > ?H-NHQ + (le

COOH COOH

4.2.2 Qui trinh cong nghé: )
Nguyén liéu = xtr li 2 chuan bi moi trrong dung dich = cay vi sinh vat —
mTléi

vi sinh vt giong

san pham < xur li san pham < 1én men <«——

1.Nguyén li¢u: bao dam cung cip ngudn cacbon, nito va cic nguyén td khac dé
vi sinh vt phat trién va tong hop dugc nhiéu san pham.
- Cung cap ngudn cacbon: dung ri duong, nguyén liéu giau tinh
bot hodc mdt so loai nguyén liéu khac.
- Nguén nito: thuong dung 13 uré, ciing c6 thé dung cac loai
mubi amoni.
- Cac hop chit khoang: KH,PO,, MgSO,, MnSO;...
- Céc chat kich thich sinh trudng: vitamin, axit amin.
2.Xu li:
- Lam sach
- Thuy phan



3.Chuan bi méi truong dinh dudng:
- C6 ndng do va thanh phan thich hop phu thudc vao ching vi
sinh vat va glong san Xuat.
- Diéu chinh pH cho mdi truong va thanh tring méi trudng.
4.Chuan bj giong
a.Chung vi sinh vat:

Pé san xuat axit amin nguoi ta co thé s dung nhiéu ching vi sinh vat
khac nhau, tuy nhién dé san Xuat ngudi ta phai tao cac bién ching hoic loai bo
su trc ché bang san pham cudi ciing cta vi sinh vat.

b.Nudi giong:

Pé du luong giéng cho san xudt ngudi ta phai tién hanh nudi ciy qua
nhiéu bude. Cac chung vi sinh vat dung trong san xuit axit amin phan 16n 1a
cac dot bién cho nén néu ciy chuyén nhiéu 1an s& gip thé hoéi bién va anh
huong dén stc san xuét. Trong san xudt axit amin khong bao gid dugce ding
sinh khéi ctia mé trude 1am giéng cho mé sau.
5.Lén men:

Thuong sir dung phuong phap 1én men chim. Trong qua trinh 1én men can
cha y diéu chinh cac thong s6 ky thuét: nhiét d¢ 1én men, pH moi truong, su
thong khi, bd sung cac chat dinh dudng, pha bot va mot sb cac yéu td khéc.
6.Thu nhan san pham:

Tuy thudc vao loai san phém va muc dich st dung ma qua trinh thu nhan
san pham khéng gidng nhau:

e Dung dé ché bién thuc an gia suc:

- Thu nhan dudi dang canh truong:
Hon hop sau khi 1én men = ¢6 dic = bot kho
- Tach sinh khdi > ¢6 ddc > san pham

e Dung trong ché bién thuc pham hoic y hoc:

Phai tinh ché qua nhiéu cong doan dé thu nhan cac ché pham k¥ thuat
hogc tinh khiét.
4.3 K¥ thuét san xuit mét s6 axit amin:
4.3.1 San xuit L-lyzin:

1. Ching vi sinh vat:

Chung san xuét 13 mot thé dot bién can homoxerin ctia Corynebacterium
glutamicum (con goi 1a Micrococus glutamicus). Duéi diéu kién 1én men thich
hop chiing nay co thé san xuat téi 50g lyzin/lit moi trudng. Nguyén liéu thuong
dung 1a glucoza hay mat ri v6i nong do 150g/lit.

2. Phwong trinh 1én men tong quat:

100CsH,041+2190,+86NH; —Z22 5 35CH;4N,0, + 16CsH ;30,4 + 262CO,
+ 380H,0 + 1669KJ



3. Co ché:
Glucoza

!

Pyruvat

|

Oxalaxetat
B-Aspactyl-photphat

Lyzin Homoxerin

Aspactat-p-semialdehyt
; Ay X D

“""Treonin Methionin

Izoleuxin
So' do 3: Co che tong hop lyzin ctia Corynebacterium glutamicum

(D-Enzym aspactokinaza{2)-Enzym homoxerindehydrogenaza{3)>Enzym
dihydropicolinat-syntetaza.

Lyzin 12 mot axit amin thudc ho aspactat va duoc tong hop qua mot con
duong trao ddi chat phan nhanh ma qua dé homoxerin, metionin, treonin,
1zoloxin cling dugc tao thanh.

Nhing dudng chdm cham biéu dién su trc ché bdi san pham cubi cung. O
chung hoang dai lyzin va treonin ciing gy ra mot su (e ché phdi hop (E) dbi
v6i aspactokinaza(1). Do khuyét homoxerindehydrogenaza(2) ma khong c6 su
tao thanh treonin. Dihydropicolinat-Syntetaza(3) khong man cam di lap thé nén
su (rc ché bai san pham cudi cung bi triét tiéu va c6 sy téng hop thira lyzin
(50g/1).

4. Lén men :

Nguédn hydratcacbon thich hop cho téng hop lyzin 13 glucose, fructose,
maltose va saccarosse. Cac duong nhu lactose, rafinose, pentose cac chung sinh
lyzin khong dong hoa dugc. Cho nén nguoi ta thuong st dung cac loai nguyén
lidu nhu ri duong, dich thuy phan tir tinh bot (ngd, san) dé lam moi truong san
Xuat lyzin.

Nong d6 duong trong moi truong 1én men khoang 10-12%. Trong qua
trinh 1én men, nham dé tang hiéu suat thu hoi lyzin c6 thé bo sung thém dudng
dé nang cao ndng do duong 1én téi 25% (nhung ciing than trong vi c¢6 khi hiéu



sudt sinh lyzin khong ting ma con anh huéng x4u dén vi sinh vét do lam ting
ap suat thAm thau cua moi trudng).

Nguén nito hay dung 14 uré, NH; hodc ciac mudi amon. Ti 1¢ gitta C:N
dong vai trd quan trong, n6 anh huéng dén hiéu suat tong hop lyzin. Thuong bd
sung cac mudi amon v6i ham luong khoang 2%.

Ngoai ra con phai bo sung vao mdi trudng cac chat cung cip ngudn
phétpho nhue KH,PO, va K,HPO, (bao dam luong phétpho dat 0,008-
0,02mg/lit; néu néng d6 nay lén dén 1,6- 2mg/lit thi sy tao thanh lyzin bi
ngimg). Do d6 khong nén ding photphat amon dé lam ngudn cung cép nito va
photpho.

Phai bd sung cac mudi co chira cac nguyén tb Mg, Fe, Cu, Mn (thudng
b6 sung MgS0,-0,03%; con Fe, Cu, Mn ¢6 trong ri duong va cao ngo).

Céc chat kich thich sinh truéng:

+ Biotin: can khoang 8-15mg/lit, néu qua it (1-2mg/1) thi san pham cha
yéu s& 13 axit glutamic, (biotin va B, c6 trong cao ngd, dic biét trong ri duong
mia ¢ nhiéu biotin)

+ Thiamin(B,): néu khong c6 s& tao thanh alanin

+ Treonin: khong co, hodc it s€ kim ham sy phat trién cta vi sinh vat
nhung du s& dan t&i su (rc ché bang san pham cudi cing. Ham luong thich hop
trong khoang 200-800mg/1.

+ Methionin: n6é anh huong tdi sinh trudng cua vi sinh vat, ham lugong
thich hop: 150-250mg/1.

C6 thé dung homoxerin dé thay cho treonin va methionin.

Bao dam méi truong c6 pH=7-7,6 va phai thanh tring. Lwong gidng cho
vao dé 1én men 1a 5-10%. Nhiét d6 1én men 1a 30-32°C, cung cip O, 2-4g/11.h;
trong qua trinh 1én men dung uré hoic nuéc NH; dé diéu chinh pH. Tong thoi
gian 1én men 50-72h.

5.Thu nhin san phim:

Tuy vao dang ché pham (dich nuéi cay, dich co dic, bot hodc tinh thé)
ma qua trinh thu nhan san pham c6 khac nhau.

- Dich nuéi cdy la ché pham thu dugc sau 1én men va c6 thé dung truc
tiép pha vao thirc an gia sdc.

- Dung dich c6 dac: dé chéng hu hong thi dich sau 1én men duogc axit hoa
bang HC1 dén pH=5 va bd sung dung dich NaHSO; 25% (ti 1& 0,4% so véi dich
1én men) r6i dem cb chan khong cho dén khi dat nong do chat kho 35-40%.
Ché pham nay dung trong chin nuoi.

- Bot: tir dich c¢6 dic c6 thé bd sung thém cac chat don (bot xuong,
cam...) roi sdy kho va nghién nho. Hodc dich ¢6 dic dem sdy phun dé thu ché
pham dang bot.



- Dé thu nhén cac tinh thé lyzin thi phai st dung nhiéu phuong phép va
tién hanh qua nhiéu bude: ,
Hon hop sau 1én men—>1oc (li tam)-> sinh khoi

dungldich
nha hap phu<trao d6i ion

Dung dung dich NH,OH 2-3,5% d¢ nha hap phu. Dung HCI axit hoa dén
pH=5 r6i ¢6 dic dén khi dat ndng do 30-50% -> lam lanh 10-12°C dé trg tinh.
Dé ¢6 ché pham tinh khiét thi dem tinh thé két tinh 1an 1 két tinh lai nhiéu l1an
(hoa tan vao con).

4.3.2 San xuit L-treonin:

Cho dén nay treonin chua dugc san xut & qui mo 16n bang con dudng vi
sinh vat vi viéc gy tao cac thé dot bién tong hop thira L-treonin gip nhiéu kho
khan so véi lyzin.

Co thé dat duoc mot su san xuat thira treonin nhd 3 bude dot bién sau:

- Mat tinh man cam di 1ap thé cia homoxerindehydrogenaza man
cam vai treonin.
- Tro dudng izoloxin.
- Trg dudng metionin.
4.3.3 San xuit L-triptophan:

Nho vao su téng hop cta vi sinh vat, L-triptophan ¢ thé thu nhin bang
hai con dudng: chuyén tién chét cua triptophan thanh triptophan nhd sy giup d&
cua cac h¢ enzym vi sinh vat; hodc thu nhan triptophan nho sy dot bién do thiéu
tirozin va fenilalanin cta cac ching vi sinh vat.
4.3.3.1 Phuong phap chuyén tién chit:

1. Tién chat:

Nho vi sinh vat ¢o thé thu nhan dugc triptophan tir cac tién chat khac
nhau. Hiéu suat thu hoi san pham tir cc tién chat khac nhau la khong giong
nhau. Mot sé tién chat hay sir dung:

Axit antranilic hi¢u suét thu hdi 98,8%
Indol 87,2%
Indol + Cerin (1:2) 92.5%
Indol + Cistein (1:2) 89,5%
Indol + Alanin (1:4) 87,0%

2. Chung vi sinh vat:

Pé chuyén céc tién chat ngudi ta co thé sir dung nhiéu chung vi sinh vat
khac nhau. Riéng ddi véi axit antranilic ngudi ta hay dung nhat 13 nAm men
Candida utilis hoac Hansunella.



3. Co ché:
Khi sir dung axit antranilic lam tién chét thi co ché ciia qua trinh nhu sau:

©/ COOH O
— )
~
|

NH,
axit antranilic indol
COOH
HOCHz—CHNH2+ Lrldoxalfotfgt CH2—$H—COOH+H20
serin | NH,
NH
Triptophan

So d0 4: Co ché chuyén axit antranilic thanh triptophan

4. Ky thuit Ién men:

Qua trinh san xuét chia lam hai giai doan: thu nhan sinh khéi va chuyén
hoa tién chat nho sy giup d& cua sinh khdi da thu nhan duoc.

Giai doan dau khong khac miy so véi ‘qua trinh nudi céy cac loai vi sinh
vat gibng khac. Tutc 1a qua trinh cling di tur dng gidng gbc>dng nghiém->binh
tam giac...lugng sinh kh01 thu dugc phu thudc vao phuong phap nuéi cay
giéng Ho thay rang néu luong gidng dua vao 1én men cang 16n thi muc do
chuyén hoa cia axit antranilic cang lon.

Ngudn cung cap cacbon cho glong phat trién 13 sacaroza hodc mat ri (voi
ham lugng tir 6,3-20%), ngudn cung cap nito 14 uré voi luong tir 0,5-1%. Ngoai
ra con bod sung thém (%): K,HPO,4-0,01, MgS0,-0,005,CaCl,-0,01. Bao dam
moi truong ¢ pH=7,5+8 va vo trung. Tién hanh nudi gidbng & nhiét do
28+30°C, thoi gian nudi cua mdi cap khong qua 24 gid. Yéu cau gidng dat 3+5
gam sinh khéi kho/11it méi trudng.

Giai doan hai duoc thuc hién trong thiét bi 1én men. DAu tién chuin bi
moi truong nudi giéng trong thiét bi 1én men va chuyén men giéng di nudi &
giai doan 1 vao. Tiép tuc nudi gidng trong 24 gid & nhiét d6 28+30°C va thong
khi khong it hon 7g O,/1.h. Néu trong qué trinh nudi gidng cé xuét hién bot thi
phai dung dau pha bot.

Sau 24 gio nudi gidng cho vao thiét bi 1én men dung dich axit antranilic
5% trong rugu va dung dich amoniac 50% dé 1én men. Lic nay thong khi bao
dam cung cip 3+4 gam O,/Lh.



Sau khi cho dung dich axit vao dugc 3-4 gio thi bo sung thém dung dich
ri duong 25%. Tiép theo, ¢t sau 12 gio thi bd sung dung dich ri dudng, sau 6
gid thi bd sung dung dich ammoniac va axit antranilic mot 1an. Tong thoi gian
cua giai doan 2 1a 120140 gio.

Qua trinh 1én men (giai doan 2) thuc hi¢n & pH cua méi truong ~8,0 va
nhiét d6 1én men khoang 30°C.

3. Thu nhén séan pham:

Dung dich sau 1én men c6 chia 7,8+12,5% chat kho, trong d6 co
0,3+0,5% triptophan. Phan 16n triptophan (85+88%) nam trong pha long. Do do
dé thu nhan ché pham tinh khiét thi phai tinh ché dich loc. Con néu dung cho
chan nudi thi st dung dang c6 dac co ca sinh khdi ndm men.

Pé 1am thic an gia stc thi dich sau 1én men dem c6 dac con lai 1/3 thé
tich, sau d6 dem sdy trong thiét bi sdy phun (t°=110+120°C) dé thu nhan bot
dung bo sung cho thirc an gia stic. Trong thanh phan cia bot ndy gdm cé:

- Chatkhoé  90%

- Protein 48+54%

- Triptophan 1+3%

- Vitamin (mg/kg):

+ B, : 24 5 32 5
+ PP : 620+680

- Axit amin khac 6%. Trong d6 c6 chira nhiéu cic axit amin nhu: lyzin,
histidin, treonin, xerin, glutamate, prolin, glyxin, valin, tirozin, phenilalanin,
acparagin, acginin...

Dé thu nhén ché pham triptophan tinh khiét thi phai qua cc budc sau:

- Tach sinh khdi bang li tim

- Dung HCl axit ho4 dén pH = 1 va tach cac két tua
- Tién hanh trao d6i ion

- Nha hap phy nho dung dich ammoniac 5%

- C6 dac dung dich & nhiét do 60+70°C

- Lam lanh dén 4+6°C dé tro tinh

- Tach tinh thé triptophan

- Rira céc tinh thé bang ruou etyllc

- Say céc tinh thé & nhiét 36 60°C

Céc phé liéu ctia qua trinh tinh ché nay c6 thé dung cho chan nuoi.
4.3.3.2 Thu nhin nho cac chiing dot bién:

Su thu nhén triptophan ciing nhu tirozin va phenilalanin ¢ thé thuc hién
trén cac ching dot bién cua E. coli hodc Bacillus subtilis. Qua trinh tong hop
tirozin, triptophan va phenilalanin di theo so do sau:



Glucose

<

Axit fotfoenol pyruvic Eritrozo-4- @

«

Axit skimic —— Axit antranilic

! |

Axit corismic Triptophan
Axit prephenic
Axit phenylpyruvic Axit hydroxyfhenylpyruvic
Phenylalanine Tirozin

So d0 5: Co ché tong hop triptophan, phenilalanin, tirozin trong
té bao vi sinh vat

Dé tong hop thira triptophan ngudi ta dung chung e. coli trg dudng tirozin
va phenylalanine.



CHUONG V: SAN XUAT CHE PHAM ENZYM
5.1 Nhing tinh chat wu viét ciia enzyme

Enzym 1a mot chit xuc tac sinh hoc. N6 ¢ dy du céac tinh chat caa chat
xuc tac hoa hoc, ngoai ra con c6 nhirng uu viét sau:

1. Cé tinh chuyén hod cao (tinh dic hiéu): mdi enzyme chi tac dung 1én
mot co chat nhat dinh nao d6 theo ¥ mudn ma khong gy nén mot bién ddi nao
khéc. Vi du: amylaza chi thuy phan tinh bot, proteaza chi thuy phan protein.v.v.

2. Cuong luc xuc tac lon: voi mot luong nho enzyme co thé lam xuc tac
dé chuyén hoa mot lugng co chat 16n. Vi du: 1g pepxin ¢ kha nang thuy phan
50kg tring, 1g rennin co thé lam dong tu 72 tan sita, 1mol catalaza co thé lam
chuyén hoa 5x10°mol H,0, trong 1 gidy.

3. Tac dung trong mot diéu kién ém dju: phan 16n cac enzyme hoat dong
¢ nhiét do khong cao, pH thuong la trung tinh va ¢ ap sudt thuong.

4. Enzym khong doc hai: tat ca cac loai enzyme déu c6 ngudn gdc tir sinh
vat nén khong doc hai dbi véi strc khoe con nguoi.

Chinh vi nhitng vu viét d6 ma trong nhitng nim gan day ché phim
enzyme dugc su dung rong rdi va nganh cong nghiép enzyme ciing dugc phat
trién khong ngumg.

5.2 Nguon nguyén li¢u dé thu nhan enzyme:

Enzyme c6 thé thu nhan tir nhidu nguon nguyén liéu khac nhau nhu: dong

vat, thuc vat va vi sinh vat.



5.2.1 Dong vat:

Enzyme nam trong cc co quan ndi tang cia dong vat:

- Tuy tang: chira nhiéu enzyme amylaza, maltaza, proteaza, esteraza,
lipaza.v.v.

- Da day chtra nhiéu enzyme pepxin, cic enzyme tiéu hoa (trong ngan thir
tu ciia da day bo c¢6 1 loai vi khuan c6 kha ning sinh tong hop xenlulaza), trong
da day ctuia bé va ngh¢é c6 chtra enzyme rennin lam dong tu stra.

- Rudt: chira chu yéu 1a enzyme enterokinaza c6 kha nang pha vd céc lién
két peptit.

- Gan: 1a co quan chtra rat nhiéu enzyme.

Khong thé thu enzyme tir dong vat trén qui mé cong nghiép dugc vi thoi
gian nudi dong vat qua dai nén khong kinh té.

5.2.2 Thuc vat:

Nguoi ta ¢6 thé thu duoc mot sb enzyme trong thue vat thuong dang nhu
thu papain tir du du, bromelain tir dira, amylaza tir malt, plazmin (ca papain) tir
ho ficus (sung, va).

Trong cac ho ddu c6 enzyme ureaza. Trong thudc 14 c6 chia enzyme
amylaza, esteraza, pectinaza, proteaza. Trong ché co chtra nhidu enzyme oxy
hoa khir nhu polyphenoloxydaza. Trong rau qua ciing chira nhiéu loai enzyme
khéc nhau.

Thu enzyme tu thuc vat cting khong kinh té vi mudn c6 nhiéu thuc vat
thi phai trong nén phai c6 dat va chi phi tn kém trong viéc chim bon.

5.2.3 Vi sinh vat:

So voi dong vat va thuc vat thi viéc thu nhan enzyme tir vi sinh vat co
nhiéu loi thé hon.

- T vi sinh vat c6 thé thu nhan duoc nhiéu enzyme khac nhau, trong d6
c¢6 nhiing loai khong thé thu nhan duoc tir dong vat hodc thyc vat.

- Bang cach thay doi diéu kién nu6i cay hodc dung tac nhan diéu chinh
nguoi ta co thé diéu khién qua trinh sinh téng hop enzyme cua vi sinh vat theo
¥ mudn.

- Vi sinh vat ¢6 kha nang sinh san va phat trién nhanh, tong hop enzyme
v6i tbe @6 cuc ky 16n trong mot thot gian ngan. Chinh vi thé viéc san xudt
enzyme tir vi sinh vat it ton thoi gian.

- Enzyme thu nhan tir vi sinh vat c6 hoat tinh rit manh, vuot xa cac
enzyme tir cic ngudn sinh vat khac.

- Vi sinh vét c6 kha ning sinh san, phat trién va tong hop enzyme trén
cac moi truong dinh dudng don gian, dé kiém va ré tién (c6 thé 13 phé liéu cua
cac nganh san xuét khac nhau). Cho nén viéc san xuét enzyme tur vi sinh vat
ciing rat kinh té.



Chinh vi cac 191 thé trén nén ngudén enzyme tur vi sinh vat c¢6 thé dua vao
nganh san xuat ché pham enzyme cong nghiép.
Bang 1: Kha ning sir dung cac loai enzyme tir vi sinh vat

Loai enzyme

Vi sinh vat

Str dung

Amylaza Bacillus Subtilis, Bacillus | Bia va rugu (phan huy tinh bdt
Stearotherophilus. thanh duong 1én men, san xuat
nha)
a-amylaza Asp.niger San xuat banh mi, banh ngot
Asp.oryzac (thuy phan mot phan tinh bot)
Glucoamylaza | Asp.niger San xuat glucoza, bia (lam
Asp.oryzac gidm ham lugng dextrin)
Endomycopsis bispora
Pectnaza Asp.niger San xuat va lam trong dich qua,
Asp.oryzac cac ché phdm rau cho dinh

Sclerotinia libertina

dudng tré so sinh.

Cac xenluloza

Trichoderma viride

CN thyc pham (Iam tan thanh
t¢ bao thuc vat & rau), ruou
(thu nhan duong tir xenluloza).

Dextranaza Penicillium funiculorum Séan xuét dexran véi kich thuée
phan tr nhat dinh. Chit bd
sung cho thudc danh ring.

Invectaza Sacch.Cerevisiac Dich hoa duong dé 1am keo,

san xuat mat ong nhan tao.

Cac proteaza

Bacil.Subtilis, Bacil.Cereus
Bacil.Stearotheroopilus,
Streptomyces griseus,

B6 sung vao bot giat dé loai
protein, Iam mém thit, chat trg
ti€u hod, dung trong cong nghé

Asp.oryzac lam phim
Enzym lam dong | Mucor pusillus San xuat fomat
stra
Keratinaza Streptomyces fradiac Nganh da (khtr 16ng)

[-galactozidaza

Asp.niger, Pen.notatum

Bao quan thuc phim (loai O,)
Xac dinh glucoza (chan doan
bénh dai duong).

Streptokinaza

Streptococcus,
Spec.chotridium
histolyticum

Diéu trj (tiéu cuc nghén)
Dicu tri cac vét thuong, vét
bong

L-asparaginaza

Eschericha coli, Erivinia
aroidac

Diéu tri bénh bach cau

Penixilinazylaza

Escherichia coli

SX cac penixilin ban tong hop




5.3 San xuit enzym tir vi sinh vit:
Qua trinh san xuit gdm 3 giai doan:
- Tuyén chon vi sinh vat va cai tao gidng
- Nubi cdy vi sinh vat
- Tach va tinh ché enzym
5.3.1 Tuyén chon vi sinh vt va cai tao gidng:
1. Tuyén chon:
Kha ning tao enzym ciia vi sinh vat rat da dang va phong phti. Mdi loai
enzym co thé thu nhan dugc tir nhiéu chung vi sinh vat khac nhau va nguoc lai
mot chung vi sinh vat cling c6 kha ning sinh nhiéu loai enzym.

Vi du: Aspergillus oryzae
Amylaza c6 thé thu nhan nho {Bacillus Subtilis
Bac.Stearothermophilus
a-Amylaza {Asp.m’ger
Asp.oryzae
Asp.awamori
Glucoamylaza {Asp.oryzae, niger
Endomycopsis, awamori
Asp.niger
Pectinaza {Asp. oryzae
Asp.awamori
Asp.oryzae
Proteaza { Bac.Subtilis
Streptomyces griseus
Proteinaza {Asp.awamori, flavus, Candidus
Bac.mesentericus, Bac.Subtilis
Xenlulaza { Trichoderma viride
Asp.terreus

Kha ning sinh enzym ctia cac chung vi sinh vat khong giéng nhau va
khac nhau ngay ca trong cing mot chung. Vi vay, khi tuyén chon vi sinh vat
phai tién hanh tim kiém, phan 1ap, Iya chon hang chuc, hang tram tham chi dén
hang nghin gidng vi sinh vat khdc nhau méi c6 dugc nhitng ching vi sinh vat
¢6 hoat lyc cao trong viéc tao nhimg enzym can thiét.

2. Cii tao giong:

Dé nang cao strc san xuit enzym cua vi sinh vat ciing nhu 1am ting cuong
hoat tinh cua enzym nguoi ta phai sir dung cac phuong phap khac nhau dé cai
tao glong, dic biét 1a phuong phap gy dot bién. Bing phuong phap dot blen
nhiéu nuée di thu duge nhitng ching vi sinh vét c6 nhiing dic tinh tot, chi tong



hop mot hodc vai ba enzym nhung déu c6 hoat tinh cao so voi ching nguyén
thuy ban dau.

5.3.2 Nuoi vi sinh vat:

5.3.2.1 Cac yéu to anh hwéng t6i sy tong hop enzym:

1. Anh hwdng cua thanh phan moi truwong dinh dudng:

La yéu td quan trong c6 anh huéng 16n dén sy phat trién va téng hop

enzym cua vi sinh vat. Cing mot loai vi sinh vat nhung néu nudi ciy trén céc
mdi truong ¢ thanh phan dinh dudng khac nhau thi mic d6 tao thanh enzym
va thanh phan enzym duogc tao thanh ciing khac nhau.
Vi du: nuéi Asp.oryzae bang phuong phap bé mat trén moi truong cam dai
mach thi c6 thé tao duoc nhiéu enzym, trong d6 cé cac loai enzym cé hoat tinh
cao nhu amylaza, proteaza, maltaza, pectinaza, invectaza, ribonucleaza. Nhung
néu nu01 trén moi truong Kzapek cai tién voi nitrat va tinh bot thi chi tao thanh
cht yéu 1a a-amylaza, con cac enzym khac tao thanh véi lugng khong dang ké.

Hién tugng nay duoc giai thich bang 1y thuyét sinh tong hop cam ung
enzym. Hién tuong cam tng ndy chi thdy ¢ vi sinh vat chir khong thiy & dong
va thyc vat. Khi trong moi truong c6 nhing chét kho déng hoa vi sinh vat phai
tiét vao moi truong mot hodc nhitng enzym tuong tng dé phén huy né thanh
nhirng chét c6 thé dong hoa dugc. Cho nén khi thém cac chét cam tng vao moi
truong dinh dudng thi kha ning sinh tong hgp enzym cua vi sinh vét co thé
tang 1én gap nhiéu lan so v&i truong hop binh thudng.

Pinh nghia: Mot qué trinh sinh tong hop duoc goi 1a cam ung néu nhu
n6 chi xay ra & mirc do dang ké khi trong méi truong co co chat dic hiéu cua
enzym nay hodc cac chét trao doi co cdu tric tuwong ty co chit. Cac enzym
thudc loai nay goi 1a enzym cam (g, céc co chat kich thich qua trinh tong hop
nay goi 1a chat cam ung.

Mudn téng hop dugc enzym cam tGng can c6 4 diéu kién:

- Thtr nhét: Co gen twong tmg trong nhiém séic thé

- Thtr hai: C6 nguyén liéu diy du dé xay dung cac phan tor enzyme do
(cAc axit amin, cac hop phan coenzyme).

-Thir ba: C6 ning luong can thiét cho viéc tong hop enzyme.

- Thtt tu: C6 chét cam tmg.

Néu c6 du 3 diéu kién trén nhung thiéu chat cam Gng thi enzyme ciing
khong duogc tao thanh.

Trong cong nghé san xuit enzyme can phai lya chon chat cam ung thich
hop va xéac dinh ndng d6 tdi vu cia nd trong moi trudng dé co hiéu suat sinh
tong hop cao nhat.

2. Anh huéng ciia do Am:

Trong phuong phap nudi ciy bé mat, 46 4m ciia moi truong co vi tri ddc
biét quan trong. Khi do 4m thap vi sinh vt bi roi vio tinh trang bét lgi cho hoat



dong sdng nén c6 khuynh hudng tao bao tir va han ché su tong hop enzyme.
Khi d6 4m qué cao thi do toi xdp va thoang khi cia canh trudng bi giam, do do
su tong hop enzyme kho khan.

D06 am cho phep vi sinh vat tong hop enzyme t6t thuong tir 53+65%, phu
thudc vao dac dlem sinh li ctia vi sinh vat, vao cau trac co hoc cua moi truong
va diéu kién thoat 4m ctia moi trudng nudi cdy.

3. pH cia moi truwong:

So v61 phuong phap nudi chim thi phuong phap bé mit it chiu anh hudng
ciia pH méi truong dén qua trinh sinh téng hop enzyme vi trong qua trinh nudi
pH cua mdi truong kha 6n dinh. V6i phuong phap nuéi cay chim pH moi
truong bién doi kha ro rét trong qué trinh nudi va gay anh hudng 16n t6i su
téng hop enzyme. Do do, nguoi ta thuong diéu chinh pH dé thu duoc enzyme
v6i hiéu suit cao.

MBJi loai enzyme thuong duoc tong hop manh trong mot ving pH xac
dinh ddi vé6i timg loai vi sinh vat. Vi du: amylaza va pectinaza ciia nAm mdc
dugc tong hop manh trong mdi truong c6 pH=4,5+5, cdn proteaza trong mdi
truong co pH=6+6,5.

4. Nhiét do:

Phan 16n cac vi sinh vat c¢6 kha ning tong hop manh cac enzyme déu
thudc loai wa nhiét trung binh, c6 nhiét do t6i thich 22+32°C. Véi vi khuan co
loai thich ¢ nhiét do cao hon (35+55°C) va ching c6 kha ning tong hop céc
enzyme c6 d6 bén nhiét cao. Khi nang nhiét do méi truong téi qua mic thich
hop thi kha ning sinh tong hop enzyme bi giam rd rét.

5. Oxy

Dé vi sinh vat sinh truong va phat trlen dugc thi phai c6 oxy. Do do,
trong thoi ky tich luy sinh khdi phai cung cap ddy di oxy cho méi trudng.

6. Thoi gian nuoi:

Thoi gian nudi cay thich hop cua mdi loai vi sinh vét duge xac dinh bang
thoi gian cho phép tich tu enzyme téi da. Thoi gian d6 phu thude vao ching vi
sinh vt va it phu thudc vao enzyme chung tong hop.
5.3.2.2 Lwa chon mdi truong nudi ciy:

Thanh phan méi truong dinh dudng 13 mot trong nhimg yéu t6 cb anh
huong quyét dinh dén hoat dong sdng cua vi sinh vat cling nhu kha ning sinh
téng hop enzyme cua chung.

Dé bao dam nhiing yéu cau t6i thiéu cho vi sinh vét phat trién va tong hop
enzyme thi trong moi truong can c6 cac chat chira cacbon, nito, hydro, oxy va
céc chat khoang nhu Mg, Ca, P,Su, Fe, K .v.v.

- Ngudn cung cap cacbon thuong dung la gluxit. Khi sir dung duong can
nhé rang mot sé dudng cé tac dung kim hiam su sinh tong hop mot sé enzyme



thuy phan. Vi du: duong glucose c6 thé kim him sinh tong hop mot sd enzyme
hé amylaza.

Ngoai gluxit ciing ¢ thé st dung ngudn cacbon khac nhu md, dau, axit
hitu co, rugu. Trong sb cac axit hitw co thi axit lactic dwgc vi sinh vat hip thu
dé dang hon ca. Axit nay co nhiéu trong nudc chiét ng6. Cho nén cao ngbd dugce
dung vira la ngudn bd sung dam vira 12 ngudn cung cip cacbon cho vi sinh vat
phat trién.

- Ngudn cung cap nito c¢6 thé 1a cac hop chat hitu co hodc vo co. Cac hop
chit hiru co 1a nhirng hop chat giau dam nhu cao ngo, bdt dau twong, kho dau,
khé lac... Ngudn nito v0 co nhu uré, NH;, cac mudi amon.

Ngoai ra, mot sd axit amin, bazo purin (adenine, guanine...), pyrimidin
cling dugc bd sung vao mdi trudng nudi cay.

Cac axit amin c6 tac dung khac nhau dbi véi vi sinh vat cling nhu viéc
sinh tong hop enzyme. Nhiéu axit amin c6 kha ning ting cudng sinh tong hop
enzyme, mot sd khac lai kim ham hodc khong c¢6 anh huong r6 rét.

- Céc nguyén td khoang cting c6 anh huong ro rét dén qua trinh sinh téng
hop enzyme. Cac nguyén t6 nay bao gdm ca nguyén t6 da lwong va vi lugng.
Vi luong 1a sit, kém, dong, coban. Cac nguyén té ndy thuong co trong nudc
hodc trong cdc thanh phan hitu co khac cia moi truong (bot, cao ngd) do do
khong can bd sung hodc chi bd sung O dang vét. Nong do cia cac nguyén to
nay tang s& kim him manh su phat trién cua vi sinh vét.

Céac nguyén t6 da luong dugc dua vao dudi dang mudi v6 co nhung cin
tinh ca ham luong cua ching da c6 san trong cac thanh phan ciia moi truong.
Trong cac nguyén tb mnay can luu y dén P va S vi 2 nguyén t4 nay la thanh phan
cau tao cua nhleu chat quan trong, nhat 1 nucleotit, lipit, vitamin..

- Cac yéu t6 sinh truong: cac vitamin chu yéu dung dé leh thich sinh
truéng cta vi sinh vat. Tuy nhién can nhd rang, trong nhiéu truong hop moi
truong thich hop cho sy sinh truong cua vi sinh vat chua han da 1a thich hop de
sinh tong hop enzyme. C6 khi méi truong kim ham sy tich luy sinh khéi té bao
nhung van tdng cuong sing tong hop enzyme.

Dé xac dinh thanh phan méi trudng dinh dudng thich hop cho mdi vi sinh
vét c¢6 thé tién hanh lya chon trén co s kinh nghiém hoac dung cac phuong
phap toan hoc qui hoach thyc nghiém.

Khi Iya chon nguyén liéu dé chuan bi méi trudng can chu ¥ rang, trong
cac nguyén liéu ty nhién c6 chira nhidu chat khac nhau, ké ca cac nguyén tb
khoang da luong ciing nhu vi luong va co6 ca cac yéu t6 sinh truong. Do vy,
trong nhiéu truong hop khong can b6 sung thém cac loai mudi vo co. Mit khac,
cac nguyén liéu nay re tién do vay no thuong ding trong cong nghiép dé san
xuat ché pham enzyme tir vi sinh vat.



Cac nguyén liéu ty nhién thuong dung dé chuin bi mdi trudng 13 cam
ga0, bot ngd, bot ddu twong, kho lac hoidc cac phé liéu nhu men bia, ri duong. ..
Trong cac nguyén liéu nay thi cam gao va bot ngd la ngudn cacbon t6t nhét.
Con ndm men bia tu phan, khé lac 1a nguon nito tot nhét.

Khi chuan bi mdi truong con can phai chu y dén cac chat co tac dung diéu
hoa sinh tong hop enzyme, dac biét la cac chat cam ung. Dbi véi mdi loai
enzyme c6 thé c6 nhiéu chit cam tng cho nén phai lya chon chat cam ung co
hiéu qua nhét. Vi du nhu chat cam mg cta sinh tong hop amylaza 14 tinh bot,
dextrin; cua proteaza la cac protein c6 trong luong phan tir nho.

Str dung cac chat cam tng thuong lam tang dang ké lugng cenzyme dugc
tong hop. Tuy nhién, khi lwa chon chat cam mg can tinh toan can than vé gia
thanh cua no.
5.3.2.3 Cac phwong phap nudi cdy vi sinh vat:

C6 nhi€u phuong phap khac nhau dé nudi vi sinh vat tong hop enzyme.

1. Phuong phéap bé mit:

Phuong phap nay thich hop dé nudi cac loai nAm mdc vi kha ning phat
trién ctia nd nhanh, manh nén it tap nhiém.

* Qui trinh cong nghé:

Moi tru’ong%phm tron—>1am 4am->hap->danh toi va lam ngudi-> gieo
mdc g10ng9vao thiét bi nuéi>vao phong nudi>nudi méc—>canh trudng.

Céc chat dinh dudng thuong 13 cac nguyén liéu tu nhién nhu cac chat thai
ctia cong nghé thuc pham hodc hdn hop cua nhiéu chat. Trong mdi trudng can
thém chat cam ing can thiét cho su tong hop enzym hodc b6 sung thém chat
dinh dudng nguén nito, photpho nhu nudce chiét ngo, khoai tay, dich tu phan
nam men...Dé bao dam do xop cia moi trudng can co chat 1am x6p nhu triu
(10+20%). Trudc khi gieo ciy can thanh tring méi trudong dé dam bao khong bi
nhiém vi sinh vt la.

Qua trinh nudi ciy kéo dai tir 33+48h. Cé cac hién tuong:

- Thai nhigt, can giir t°~28+32°C

- Giama am gIl Pphong=96+100%

- Cung cap O trong qua trinh mdc phat trién lay O, va thai CO,
—> can cung cap khong khi vo trung.

e Uu nhuoc diém ctia phuong phép:
Uu:
- Cho ndng d6 enzym cao hon so v&i phuong phap bé mat
- C6 thé say kho nhanh chong méi truong (dang thd) ma khong
anh huong dén hoat luc enzym.
- Tranh sy nhiém tring toan bo khéi canh truong
- Tbn it dién ning.



Nhuoc:

- Kho co gidi hoa, tu dong hoa.
- Naing suét thap.

- Tbn nhiéu lao dong.

- Tbn nhiéu mit bang.

2. Phwong phap nudi ciy chim:

e V6i phuong phap nay vi sinh vat phat trién trong moi trudng long cd
suc khi va khuay dao lién tuc. Ngudn cacbon sir dung trong phuong phap nay la
tinh bot, cac chat thai co duong nhu ri duong va cac nguyén liéu khac. Ngudn
nito hay dung 1a chat hitu co nhu cao ngd, dich men bia, dich thuy phén, kho
lac...Ngoai ra trong thanh phan moi trudng cling can bo sung thém céc chat
khoang. Mbi trudng can duoc thanh tring bang cach suc hoi truc tiép &
t°=121+125°C trong thoi gian 6090 phit di vi mdi truong chira nguyén lidu
bot, dam tho va 2030 phut voi cac loai mdi truong cod chira duong.

Trong qué trinh nudi cdy chim can phai suc khi vo trung va khudy dao
lién tuc. Néu co bot phai dung dau pha bot. Thoi gian tir 1+4 ngay tuy chung.
Phai cht ¥ diéu chinh pH.

e Uy, nhuogc:

+ Uu:

- Tiét kiém dién tich

- Déco gi61 hod, ty dong hoa.

- Str dung hop li chat dinh dudng, tranh lang phi.

- Thu enzym it tap chét

- Pam bao vé sinh, vo tring nén it nhiém vi sinh vat la.

- Nong do enzym thip, can 1am dic canh trudng trudc khi tach
nén gia thacao.

- Tén dién do suc khi.
Néu khong dam bao vo triung s& nhiém hang loat.

3. Phu’(rng phap nuéi chim 2 buwéc:

- Budc 1: vi sinh vét nudi trong thiét bi dé phat trién tdi da.

- Budc 2: chuyén sinh khéi sang thiét bi khac dé sinh tong hop
enzym.

5.3.3 Tach va tinh ché enzym:

Trong thuc té enzym duoc st dung & nhiéu dang khac nhau. Mot sd linh
vuc c6 thé st dung duoi dang canh truong kho ma chat luong san pham khong
thay 601 (nhu san xuét ruou, cong nghé thudc da). Pa sd cac nganh cong nghiép
(chu yéu 1a thuc pham va cong nghi¢p nhe) doi hoi phai sir dung cac ché pham
enzym sach (goi 1a ché pham k¥ thuat). Con trong y hoc phai sir dung cac ché
pham enzym tinh khiét. Tuy nhién, cho dén nay chua tim dugc mot phuong



phéap chung dé tach mot enzym nao d6 ma phai phdi hop nhiéu phuong phap
khéc nhau.

Qua trinh lam sach enzym gdm 2 giai doan 1a chiét enzym va tach enzym.
5.3.3.1 Chiét enzym:

Muyc dich cua cong doan nay la tdch cac enzym ra khoi canh truong sau
Ién men. Qua trinh nay phu thugc vao loai enzym (ngoai bao hay ndi bao) va
moi truong 1én men (long hodc ran) ma tién hanh khac nhau.

Dbi véi enzym ngoai bio nam trong canh truong long thi tién hanh tach
sinh khéi dé thu dung dich c6 chira enzyme. Néu enzym ngoai bao nim trong
canh trudng ran (x0p) thi dung nude vo tring hodc cac dung dich dém thich
hop dé chiét enzym.

Dé thu cac enzym ndi bao thi phai tién hanh pha v& té bao bang mot trong
cac phuong phap sau:

- Phuong phap ddng hoa (nghién trong may dong hod)
- Nghién véi bot thuy tinh, cat. ..

- Ty phan

- Lam lanh d6ng va tan gid lap di lip lai nhiéu 1an

- Nho tac dong cua si€u am

- Dung 4p suat tham thau cao

- Phuong phép khuyéch tan

Sau khi phd v& té bao thi ding nudc cit hoic dung dich mubi lodng hoic
cac dung dich dém thich hop dé chiét enzym.
5.3.3.2 Tach enzym:

Muc dich cia giai doan nay 1a 1am sach va tach cac enzym ra khoi hon
hop phu thudce vao mirc d6 tinh sach ctia cac ché phdm enzym ma qua trinh tach
cling rat khac nhau.

1. Thu nhén ché phim Ky thuat:

Ché pham enzym k¥ thuat 1a ché pham enzym duoc tinh ché so bo c6 thé
chtra mot hodc vai enzym chu yéu.

Pé thu ché pham enzym k¥ thuat thi dau tién phai c¢6 dic dung dich
enzym & nhiét d6 30°C cho dén khi dat néng do 20g/lit. Sau do tiép tuc cO O
nhiét do 40°C cho dat ndng d6 30+50g/lit. Khi c¢6 c6 thé cho thém chat bao
quan hodc chat 6n dinh. Tiép theo dem siy phun vé&i nhiét do khong vuot qua
70°C.

Ngoai ra dé thu ché phdm enzym k¥ thuat nguoi ta ciing co thé két taa
bang dung mdi hitu co hodic mudi trung tinh va sau d6 cho chat 6n dinh vao siy
khé rdi nghién.

Dung mdi hitu co thuong dung 13 rugu etylic, izopropylic, axeton...két
tha bang dung méi hiru co dua trén nguyén tic khi thém dung méi vao dung
dich enzym thi luc hut gifta cac phan tir protein-enzym tich dién va cic phan tu



nuéc bao quanh ching bi giam. Khi ndng d6 dung moéi thém vao dat dén mirc
lam cho nang luong hydrat hod gitra cac phan tir nudc va protein nho hon nang
luong lién hop gitta cac phan tir protein-enzym thi lic d6 cac phan tu protein-
enzym lién hop lai tao két tua.

Tuy theo tinh chat cua enzym va dung méi hitu co ma mdi mot loai
enzym duoc két tha & mot ndng d6 dung moi khac nhau. Vi du proteaza két tia
trong etanol 76+78%, a-amylaza két tua trong etanol 70%, glucoamylaza két
tua trong etanol 45% va trong axeton 70%.

Dung dung mdi hiru co ¢6 uu diém 1a cét va thu hdi duoc. Nhung dung
mdi d& 1am cho enzym bi vo hoat. Bé khic phuc nhugc diém d6 phai tién hanh
két tha enzym 0 nhiét do thap (5°C) va thoi gian ngan

Cac mudi trung tinh thuong dung dé két tua enzym la: (NH4)2SOsq,
NaCl...tuy theo tinh chit ting loai enzym ma ngudi ta dung néng d6 mudi
khac nhau. Vi du amylaza thuong két tia trong (NH4),SO4 & ndng d6 0,75% do
bao hoa; glucoamylaza & néng d6 0,8+0,9% d6 bao hoa.

Phuong phap dung mu6i trung tinh ket tua con goi la diém tich. Phuong
phéap nay dua trén nguyén tic cac ion mudi co tac dung pha v& cac 16p hydrat
bao quanh phan tir protein do sy hut cac phan tr trai dau vé phia nd. Két qua
lam phan tir protein bi mat nudc va dong tu.

Sau khi két tia phai loai cac mudi trung tinh ra khoi enzym bang phuong
phap tham tich. Dé thuc hién ngudi ta cho enzym vao cac mang ban thim
(xenlofan) roi cho vao cac dung dich dém thich hop ngam trong 24 gid va sau
d6 thir lai néu da loai hét mudi thi dwa di xur 1i tiép.

2. Thu nhin ché phim tinh khiét:

Pé thu nhan ché pham tinh khiét phai két hop nhiéu phuong phap va qua
nhiéu giai doan. Pau tién phai tién hanh loai bo cac protein khong hoat dong
bang phuong phap bién tinh chon loc. Cac protein bién tinh c6 thé tach ra bang
cach loc hodc ly tim. Sau d6 enzym duoc két tua bang dung méi hitu co hodc
mudi trung tinh. Tiép theo dung séc ki (sic ki trao ddi ion, hap phu, phan bd,
gel phan tir v.v...) dé thu phan doan enzym c6 hoat lic cao nhét.

Sau khi tinh ché xong phai dung phwong phéap dién di dé kiém tra mic do
ddng nhat cua enzym.

5.4 Panh gia chit lwong ciia enzym:
5.4.1 Phuong phap danh gia:

Chét luong clia enzym dugc danh gia bang muc d6 hoat dong cta nd tic
1a hoat d6 ctia enzyme. Thuc té ngudi ta do hoat do ctia enzym thong qua viée
xéac dinh luong co chat mat di hay luong san pham dugc tao thanh trong phan
mg. V& nguyén tic c6 thé chia ra 1am 3 nhoém phuong phép xac dinh hoat do
enzym:



1. Po lugng co chat bi mit di hay luong san phidm dugc tao thanh trong
mot thoi gian nhét dinh v&i mot néng doé enzym xac dinh.

2. Do thoi gian can thiét dé thu duoc mét lugng bién thién nhat dinh cua
co chat hay san pham tng vOi mot nong do enzym nhat dinh.

3. Po nong do enzym can thiét dé 1am bién d6i mot lugng co chat hay thu
nhan mét luong san pham nhét dinh trong mot thoi gian nhét dinh.

5.4.2 Don vi:

Pé do hoat do cua enzym nguoi ta dung don vi hoat do.

- Pon vi enzym qudc té (ki hiéu 'UD: la lugng enzym co6 kha nang xuc tac
lam chuyen hoa mét micromol co chat sau mot phut ¢ diéu kién tiéu chuan (¢
PHopts topt dbi véi enzym can Xac dinh)

- bon vi Katal (Kat): la Iugng enzym c6 kha nang xuc tac lam chuyén hoa
mot mol co chit trong mot gidy ¢ diéu kién tiéu chuan

1UI=5 x 10°Kat=16,67 nKat (nanoKat)

- Hoat do riéng cua ché phém enzym: la s6 don vi UI hodc sd don vi Kat
mg v6i 1ml ché pham (néu 13 dung dich) hodc 1mg ché pham (néu 1a bot).

Néu enzym da tinh sach thi hoat d§ dugc biéu thi bé”mg s6 UI hodc sb Kat
trén 1mg enzym.

- Hoat d6 phan tu: sb phan tu co chit duoc chuyén hoa bd1 mét phan tur
enzym trong mot don vi thoi gian.

5.4.3 Nhirng chu ¥ khi danh gia chit lwong enzym:

Pé danh giad chinh xac d§ hoat dong ctuia enzym thi khi xac dinh hoat do
ctia nd can chu y:

- Nf)ng d6 co chit trong phan tng phai & trong mot gioi han thich hgp du
thira dé bdo hoa enzym nhung khong qua cao dén mirc kim him enzym.

- V6i nhitng enzym can c6 chat hoat hoa hodc chat 1am bén thi phai cho
chét nay vao enzym trudc khi cho co chét vao phan ing.

- X4c dinh hoat d¢ can tién hanh & pHope va ¢0 dinh. pH thuong thay d6i
phu thudc vao co chit va thanh phan dung dich dém.

- Nhiét do dung xac dinh hoat dd phai nhé hon nhiét do tdi wu cua enzym
dé d& phong sy kim him cua enzym & nhiét d6 cao.

- Thoi gian xac dinh hoat d¢ thuong 5+30 phut. Nhung cling c6 trudong
hop kéo dai dén 24 gio néu hoat do ciia enzym qua thap. Trong thoi gian dai
phai cho thém nhiing chét diét khuan dé tranh hién tuong tap nhiém.

5.5 Enzym khong tan:

Enzym khong tan hay con goi 1a enzym c¢b dinh 1a enzym nam trong mot
khong gian bi gidi han. Su gidi han linh hoat ctia enzym dat dugc bang cach
dua n6 vao mot pha cach li, tach roi khoi pha dung dich tu do va ¢ d6 n6 van



c6 kha ning tiép xtac duoc véi phan tir co chét. Pha chtra enzym thuong khong
tan trong nudc nhung cling c6 thé 1a polymer cao phan tir wa nudc.
5.5.1 Uu nhwoc diém ciia enzym khong tan:
1. Uu diém:
- Giam gia thanh vi co thé su dung 13p lai nhiéu 1an mot lugng
enzym xac dinh.
- Enzym khong lan trong cac san pham do do tranh dugc anh
huong khong t6t ciia nd ddi voi san pham.
- C6 thé 1am ngimg nhanh chéng cac phan tmg khi can thiét.
- Enzym khoéng tan bén hon enzym tan do d6 két hop tan dung
cac yéu to nhi¢t do, pH...
- Dung enzym ¢ dinh c6 thé dé dang thay thé cac qud trinh 1én
men bing cac phan tng enzym ngoai té bao.
2. Nhuoc diém:
Enzym khong tan c6 hoat dd riéng nhé hon enzym tan
5.5.2 Phwong phap san xuit enzym khéong tan:
Gom c6 3 phuong phap:
5.5.2.1 Gin lién két dong hoa tri:

Pa s6 cac enzym khong tan duoc san xudt bang phuong phap nay. No
chia ra 1am hai phuong phap 13 gén enzym vao chat khong hoa tan hodc gin céac
phan tir enzym v6i nhau dé tao thanh dai phan tir khong hoa tan.

1. Gin phan tur enzym vao chat mang khong hoa tan:

e Yéu ciu vé chit mang:

- Co6 d0 hoa tan thép va bén viing véi cac tac dong co, nhiét va
hoa hoc.

- Céc chit mang khong gy tac dong kim ham enzym.

- Khong hap phu phi chon loc d6i véi protein.

- Nén hio nudc vi chat mang ky nudc co thé giy tc ché véi
enzym dugc mang.

- Viéc gén s& c6 hiéu qua hon néu chit mang va enzym c6 dién
tich trai déu.

e Nhimg chat mang thuong dung:

+ Chit mang hiru co: nhu 1a polypeptit, polysaccarit, cac dan xuét cua
xenlulo (DEAE-xenlulo: dietyl animoetyl xenlulo, CM-xenlulo: cacboxyl metyl
xenlulo), dan xuét cua dextran (DEAE-sephadex, CM-sephadex) hodc agaroza
(aga khac v6i agaroza, trong thanh phan cia agaroza ¢ gdc sunfat).

Chéat mang thong dung hon ca 1 cac detran c6 lién két ngang goi la
sephadex va agaroza ¢ dang hat goi la sepharoza. Noi chung ca 2 loai nay déu
¢6 céu trac 16 xdp lam cho cac phén tir 16n c¢6 thé xam nhap vao gel mot cach
dé dang.



Ngoai ra con c6 cac polymer tong hop khac nhu polyacrylamit,
polysterol, polyamit.

+ Chat mang v6 co: so v6i chat mang hiru co thi chat mang vo co bén hon
vé nhiét, co hoc, hod hoc, vi sinh vat va nhat 1a khong thay ddi cu hinh cua
khuon khi thay d6i tinh chat ciia moi trudng xung quanh. Cac chit mang v co
nhu: silicagen, pentonit, nhom hydroxyt ...

2. Gin cac enzyme véi nhau

Ngudi ta ¢6 thé gan nhiing enzyme lai véi nhau nhd nhiing tac nhan da
hay ludng chtic dé tao thanh nhimg dai phan tir enzyme khong hoa tan. Voi
phuong phap nay thu dugc nhiéu dan xuit enzyme khong tan, vi du thu dan
Xuat tripxin khong tan bang cach dung andehyt glutaric (OHC-(CH,);-CHO)
1% dé lién két cac phan tir enzyme.

Phuong phap nay c6 uu diém:

- [t ton thit enzyme do giai phong ra moi truong
- Tang kha ning chéng chiu cia enzyme d6i v6i cac yéu td bién
tinh nén dwa vao san xuit duoc.

Nhuoc diém cua phwong phap nay 1a s enzyme cb dinh it.
5.5.2.2 “Goi”enzyme trong khuon gel

Phai tién hanh tring hop hoa cac gel dong thoi véi sy c6 mit cua enzyme.
Sau d6 enzyme dugc gilr lai trong gel va gel da co enzyme c6 thé lam nho bang
cach nghién trong may dong hoa hodc ép qua céc 1 ray rdi dem sdy kho ¢ nhiét
d6 khong qua 40°C.

C6 thé “godi” enzyme bang cac phuong phap sau:

- Cac gel dugc hinh thanh trong su polymer hoa tong hop
- Céc enzyme bi nhdt trong cac 16 nho ciia cac soi tong hop
- Goi trong bao vi thé
- Phuong pohap tién polymer
5.5.2.3 Phwong phap hip phu vat li

Phuong phap hap phu vat 1i khong thong qua lién két hoa tri gan cac
enzyme trén chat mang. Qua trinh thuc hién hap phu kha don gian: chat hip
phu va enzyme duoc tron 1an véi nhau trong mot khoang thoi gian cho phép su
hap phu xay ra nho tuong tac cia cac lién két ion, ki nude, hydrogen va luc
Van der Wals.

Phuong phap nay c6 nhuoc diém 13 qua trinh giai hp phu enzyme dé&
dang xay ra bm su thay d6i pH, nhiét do va thanh phan ion.

5.5.3 Mot so tinh chit ciia enzyme khong tan:

- Enzyme khong tan c6 hoat do riéng nho hon enzyme tan

- Enzyme khong tan cling tuan theo dinh ludt Michaelis Menten (su anh
huong cua ndng d6 co chat dén hoat tinh enzyme). Tuy nhién do c6 hién tugng
canh tranh gitta co chat va chit mang, do hién twong khuyéch tan nén ciing co



nhirng sai khac dang ké vé toc do phan tng cua enzyme: khi chit mang va co
chét tich dién cunh diu thi Khong,, khong tan > K, tan, néu tich dién trai dau
thi nguoc lai (K, - Hang s6 Michaielis)

- Enzyme khong tan c6 tinh bén nhiét cao hon enzyme tan

- Enzyme khong tan c6 su dich chuyén pH ti uu sang mién kiém hodc
axit hon so v&i enzyme tan.

- Enzyme khong tan ¢ thoi gian bao quan 1au hon va bén véi cac chat
kim ham ciing nhu cac tac nhan gay bién tinh.



CHUONG VI: SAN XUAT AXIT HUU CO

Axit hitu co duge sir dung rong rii trong ché bién va bao quan thuc pham
cling nhu trong céng nghé vi sinh vat. Chinh vi thé ma hién nay axit hiru co
dugc nghién ciru va sa xuat rong rai.

6.1 Cac phuong phap séan xuit axit hiru co:

Pé san xuat axit hitu co nguoi ta c6 thé dung nhiéu phuong phap khac

nhau nhu:
- Phuong phép tong hop hoa hoc
- Phuong phép chiét tach tir nguyén liéu thuc vat
- Phuong phép sinh tong hop nho vi sinh vat

‘Trong cac phuong phap nay thi phuong phap sinh téng hop nho vi sinh
vat rat co ¥ nghia vi qua trinh san xuat nhanh, sir dung nguyén liéu san cé ré
tién va co thé tao dugc nhiéu loai axit hitu co khac nhau.

6.2 K§ thuit san xuat mot so axit hiru co nho vi sinh vit:
6.2.1 San xuit axit axetic:

Axit axetic c6 thé thu nhan bang cach 1én men dudng hodc oxy hoa rugu
etylic. Sau ddy xét qua trinh san xuét axit axetic tir ruou etylic.

1. Chung vi sinh vit:

Dé oxy hoa rugu etylic thanh axit axetic ngudi ta c6 thé sir dung nhiéu
loai vi khuan khac nhau. Nhung st dung nhiéu hon ca 1a cac ching vi khuan:
Bacterium schuzenbachi, Bacterium curvum. Céc loai vi khuan nay c6 kha ning
oxy hoa rat 16n.

2. Phwong trinh 1én men:

CH;CH,0H + O, - CH;COOH + H,0 + Q

3. Ky thuat 1én men:

C6 thé su dung phuong phap 1én men lién tuc hodc gian doan. DPé qua
trinh 1én men tién trién dugc tt thi can cha ¥ cac diém sau:

- Nguyén liéu va hdn hop dinh dudng: c6 thé sir dung con thd hodc con
tinh ché dé lam moi trudng. Theo kinh nghiém cho thay san xuat tir cn tho thi



axit c6 mui manh hon, tuy nhién trong con thd c¢6 chira nhidu dau fuzen nén anh
huoéng xau dén qué trinh 1én men.

Dé cho vi khuén hoat dong tot thi trong méi trudng ngoai nude, rugu, axit
axetic con phai c6 mubi khoang, hydrat cacbon va cac hop chat chta nito d&
hap thu.

- N@)ng dd ruou va axit axetic: ndong do rugu thich _hop phu thude vao
danh vi khuan str dung. Noi chung gio1 han cao nhit ctia ndng do ruou 1a 15%.
Khi trong méi truong 1én men hét rwou thi vi khuan sé& sir dung axit. Do d6, dé
tranh hién tuong nay trong thiét bi 1én ‘men ludn dé lai mot it ruou (0,3+0 ,5%).

Méi truong c6 phan Ung axit rat thich hop cho hoat dong cia vi khuan
axetic. Tuy nhién khi axit tich luy nhiéu s& anh huéng dén hoat dong cia vi
khuan. Dé bao toan tinh thuan khiét ctia vi khuan va chong su phat trién cia vi
sinh vat la, ddng thoi bao dam cho qua trinh 1én men tién trién binh thuong thi
nén tién hanh 1én men & ndng d6 axit axetic khoang 10%.

- Sy thong khi: sy oxy hoa rugu chi xay ra khi vi khuén tiép xtc truc tiép
voi oxy cua khong khi. Do @6, su c6 mat nhiéu oxy s¢€ tao diéu kién thuan loi
cho qua trinh 1én men. Theo 1i thuyét thi dé 1én men 1 kg ruou khan thi can 2,3
m’ khong khi.

- Nhiét do: nhiét d6 c6 y nghia 16n dbi véi qua trinh 1én men axetic. Nhiét
d6 6+10°C 1a muc t6i thiéu d6i v6i vi khuan axetic, néu nhiét do thap hon nira
thi cac hoat dong séng cta vi khuan s& bj ngung. O nhiét d6 nhd hon 12+15°C
cac vi khuan sinh san cham, con trong khoang 15+34°C chung s& phat trién
binh thuong va sinh san nhanh chong. Khi nhiét d6 thap thi qua trinh 1én men
s& dién ra cham chap, nguoc lai, khi nhiét d6 qué cao thi ruou va axit axetic s&
bdc hoi nhidu va do d6 s& gy ton thit 1on trong san xudt.

Nhiét d6 thich hop cta cac loai vi khuan khac nhau thi khéng gidng nhau.
Pdi v6i Bacterium schuzenbachi thi thich hop nhat & nhiét do6 28°C. Con
Bacterium curvum 35+37°C. O nhiét d cao hon thi cuong do sinh san va su tao
axit bat dau giam.

4. Thu nhén sin phim:

Sau khi 1én men xong dung dich axit phai dugc lam trong va loc. Dé lam
trong thuong su dung mot so chat nhu gelatin, than hoat tinh. Sau khi xtr i
bang cac chat trén thi dé yén vai ba ngay cho ling cin va tiép theo dwa hdn hop
di loc trong.

Sau khi loc dung dich axit rat ndng nén phai tang trur it nhat 2 thang mai
dem st dung. Mubn lam dam thi pha lodng dén nong d6 yéu ciu roi dem loc
trong 1an nita. D¢ gitr dugc chat lugng ciia dam thi c6 thé thanh tring hodc sir
dung chit bao quan.

Ngoai ra, trong mot s trudng hop dé nang cao ndéng do cua axit ngudi ta
c6 thé tién hanh chung cit hdn hop sau 1én men dé thu hoi axit axetic.



6.2.2 San xut axit lactic:
1. Chung vi sinh vit:
Str dung vi khuén lactic 1én men dién hinh va thich nghi ¢ nhiét do cao.
Thuong hay st dung chung Lactobacillus Delbruckii.
2. Phwong trinh 1én men:
CeH 12,06 2 2C5HsO5 + Q

CeH 1,04 E.

NN

2NAD® 2NADH, 2CH;COCOOH

2CH;CHOHCOOH

5 . z E. .
So' do 6: Co che tong hop axit lactic ¢ t€ bao vi sinh vat

3. K¥ thuit lén men:

Pé chuan bi moi truong 1én men co thé sir dung ri duong hoac cac loai
nguyén liéu khac. Dé vi khuan phat trién dugc thi can bd sung thém vao moi
truong mot sd cac chat dinh dudng khac.

C6 thé tién hanh 1én men bang phuong phap lién tuc hodc gian doan. Lén
men & nhiét do 50°C va phai 6n dinh mot cach nghiém ngat. Giam nhiét do 1én
men s€ lam cho hoat luc 1én men yéu va lam phat trién céac vi sinh vat la.
Nguoc lai, ting nhiét do s€ lam vo6 hoat enzyme va lam chdm qua trinh 1én men.

Qua trinh sinh tong hop axit lactic thich nghi ¢ pH axit yéu (6,3+6,5).
Tuy nhién, khi 1én men do tich luy axit nén lam cho ndng d6 axit cua méi
truong tang 1én. Néu d6 pH qué thip s& kim hdm sy tao thanh axit lactic va qua
trinh 1én men s& ngimg trude khi tit ca duong chuyén thanh axit lactic. Do d6
trong qua trinh 1én men phai luén luon gitt pH & muc thich hop. Ngudi ta
thuong ding cac mudi canxi (CaCOs;) dé trung hoa va tao ra canxilactat
(Ca(C3H;s03)y). )

4. Thu nhin san pham:

Sau khi 1én men ngudi ta tién hanh xir i ¢é thu hdi dung dich canxilactat
va dem két tinh. Tiép theo 1am néng chay cac tinh thé canxilactat va dung
H,SO, dé chuyén n6 thanh CaSO, va C3H¢O; & nhiét 6 60-+70°C:

C&(C3H503)2 + HQSO4 = CaSO4 + 2C3H603

Tiép theo tién hanh tach dung dich axit ra khéi hdn hop. Sau d6 phai tach

sat va lam trong dung dich bang than hoat tinh rdi li tam tach tap chat.



Mudn ning cao hon ndng dd axit thi dem dung dich da lam sach sdy chan
khong. Bang cach nhu vay c6 thé nang cao nong do axit 1én dén 70%.

6.2.3 San xuit axit citric:

Axit citric ¢6 nhiéu trong mot sd loai qua nhu cam, chanh, dau tay.v.v.
Lan dau tién axit citric dugc san xuét bang cach tir dich qua chanh. Hién nay
axit citric dugc san xuat bang phuong phap 1én men nho tic dung ctia nim
méc.

Axit citric dugc st dung rong rii trong cong nghé thuc pham dé san xuat
nuoc giai khat, dd hdp, hodc dugc st dung trong cong nghi¢p dét, trong di¢n
anh, trong y duogc...

1. Ching vi sinh vat:

Thuong str dung Asperillus niger dé sinh tong hop axit citric.

2. Co ché tong hop:

CeH 1205
!
CH;COCOOH
oxalacetat
CH;CHO + CO, CH,COOH

|
CH;COOH-2% CH,COOH-22 CHCOOH —22sCH,COOH-2 COCOOH

CH,COOH CHCOOH CHOHCOOH COCOOH
Axit xuxinic  ax.fumaric ax.malic +
CH;COOH
(leOH
HOOCCHZ(lj—CHQCOOH
OH

Axit citric
So' do 7: Co che tong hop axit citric & t€ bao vi sinh vat

Phuong trinh 1én men tong quat:
C6H1206 + 302 = 2C6H807 + 4H20

3. Ky thuit l1én men:

Nguyén liéu dung dé chuin bi moi trudong co thé 1a ri duong, dich thuy
phan tinh bot hodc ¢ thé 1a cac loai nguyén liéu khac. Trong méi trudong ngoai
duong con can phai c6 cac chit cung cép nito, photpho, kali, kém va mot sb
nguyén t6 vi luong khac.



Qua trinh tich Iuy axit citric thich nghi & moi truong c6 pH axit. Tuy
nhién khi tich lu§ nhiéu axit thi pH ctia méi trudng s& giam nhiéu. Do vay can
c6 bi¢n phap dé gitr pH ¢ muc thich hop.

Sy thong khi cho méi trudng ciing rat quan trong vi tit ca mixen ciia nim
mdc 14 loai hiéu khi dién hinh. Trong qua trinh phat trién cia minh nim mdc
doi hoi mot luong oxy rat 16n.

Nhiét d6 thich hop cho ndm médc Aspergillus niger 31+37°C. O nhiét do
34+37°C thi sinh khdi nAm méc phat trién manh, con & 31+32°C thi axit tao
nhiéu. Néu nhiét d6 thip hon thi phat trién sinh khdi bi chdm va sy tao thanh
axit citric cling bi giam ma su tich luy axit gluconic lai tang. Con ¢ nhiét do cao
hon thi sinh khéi phat trién nhanh nhung qua trinh tao axit bi kim ham.

4. Thu nhén sin phim:

Dung dich sau 1én men 1a mot hdn hop gdm nhiéu axit, trong d6 chu yéu
la céc axit citric, gluconic va oxalic.

Qua trinh tach axit citric gdm cac budc:

- Trung hoa dung dich sau lén men:

CeHzO, + 3Ca(OH), = Cay(CHsOn)ov + 6H,0

Axit citric Canxi citrate

2C6H1207 + C&(OH)Q = Ca(C6H1107)2 + 2H20
Axit gluconic Canxi gluconat
C2H204 + C&(OH)Q = C&CQO4¢ + 2H20
Axit oxalic Can xx1 oxalate

- Tach va rira két taa trén thiét bi loc chan khong
- Chuyén canxi citrate thanh axit citric:
C&3(C6H507)2 + 3H2804 = 2C6H807 + 3C&SO4

Chu y: phai st dung du axit sunfuric

- Tach dung dich axit trén thiét bi loc chan khong.

- Say dung dich axit trén thiét bi sdy chan khong.

- Két tinh dé thu nhan cac tinh thé axit

- Li tAm dé tach tinh thé. Sau khi li tim s& thu nhan dugc céc tinh thé axit
citric c6 d6 am 2+3% s& dem di sdy kho va nudc cai trong d6 c6 chua it axit thi
duoc st dung vao muc dich khéc.

- Sy tinh thé: c6 thé dung cac thiét bi siy thung quay hoic siy bing tai.
Say ¢ nhiét do khong vuot qua 35°C. Néu sdy ¢ nhiét do cao hon thi cac tinh
thé cua axit bj pha huy. Trudc khi dua di dong goi can phai cho axit qua san dé
loai bo nhiing tap chét tinh co roi vao.
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