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GIAO TRINH CONG NGHE ENZYME

CHUONG 4: CONG NGHE SAN XUAT ENZYME

4.1. CONG NGHE SAN XUAT ENZYME TU VI SINH VAT

Hoat dong cia enzyme trong té bao thuong duoc gitt & mirc d6 xac dinh bao dam
cho moi chirc nang cua té bao hoat dong mot cach tiét kiém va kinh té nhat. Piéu nay duoc
thuc hién thong qua viéc diéu hoa hoat d6 cua chinh phan tir enzyme va diéu hoa sb luong
enzyme trong t& bao (t& bao vi sinh vét chi tong hop enzyme khi can thiét v6i s6 luong
thich hop mong mubn).

Véi muc dich nudi cdy thu hdi enzyme v6i hiéu suat cao, can phai nhan rd qua trinh
diéu hoa sinh tong hop enzyme dé co cac dinh hudéng tac dong thich hop trong cong nghé.

4.1.1. Nguyén 1y diéu hoa qua trinh sinh tong hop enzyme trong méi truong
nudi ciy vi sinh vat

Enzyme 1a loai protein xuc tac cho moi phan g sinh hoc trong moi té bao cta sinh
vat.

Ngoai co thé va té bao, enzyme khong duoc tao thanh ma ching chi dugc tong hop
trong té bao. Té bao duoc ciu tao va hoat dong nhu nha may tu dong hda hoan toan, san
Xudt ra enzyme.

Qua trinh tong hop enzyme duoc diéu khién va xac dinh chinh xac trinh ty
aminoacid trong cau triic enzyme tao thanh. Vat chat quyét dinh 1a DNA, c6 trong nhén té
bao. DNA nhu bo phan diéu khién tt ca qua trinh xdy ra trong khi tong hop enzyme (hoat
hoa aa, chuyén aa vao vi tri trong mdt trinh ty xac dinh, stra chira sai sét trong qua trinh
tong hop). Noi tao ra tién enzyme trong té bao 1a riboxom. Pay dugc coi 1a phan xudng san
xudt chinh céc loai enzyme.

Té bao c6 thé tao ra hang ngan loai enzyme, trong d6 mdi loai cé tinh chat, ciu tao
va churc nang riéng biét.

MObi mdt enzyme duoc tong hop ra bi diéu khién boi mot gen. Sau khi tong hop nén,
mdi mot enzyme lai tham gia mot phan Gng sinh hoc, dé cudi ciing tao ra san pham.

Nhu vay, gen dong vai trd quan trong va quyét dinh dén cu tric ciia enzyme, chiéu
huéng phan ng cta enzyme. Néu gen bi thay doi, enzyme s& bi thay d6i theo va két qua 1a

phan tng s& bi thay d6i hoan toan.
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Néu aminoacid ndm ngoai trung tdm hoat dong va bi anh huong boi tic dong cia su
thay d6i gen thi chiéu hudng va toc d6 cua phan tmg enzyme khong bi anh hudng.

Trong truong hop aminoacid nam trong trung tim hoat dong cua enzyme, hoat dong
clia enzyme s& bi anh huéng manh béi sy bién doi gen.

4.1.1.1.Diéu hoa theo hwéng déng mé béi operator - hién twong trén dp va cim

wng sinh t(fng hop enzyme:

a) Hién twong trdn dp va cam vmg sinh tong hop enzyme:

Hién twong tran ap (irc ché )- repression: 1a hién twong 1am giam qua trinh sinh
téng hop do san phdm cudi cing cia qué trinh nudi cay.

Hién tuong nay thudng gip ddi véi cac enzyme xuc tic qué trinh sinh tong hop mot
chiéu nhu: qu4 trinh sinh tong hop axit amin, nucleotit.

Khi thém mot axit amin nao d6 vao moi trudng nudi cay thi té bao s& khong can tong
hop axit amin nay nita. Do d6 ciing s& dinh chi qua trinh sinh tong hop enzyme, xtc tac cho
qua trinh t6ng hop nén chinh axit amin d6. Enzyme nay chi dugc tong hop tré lai khi co
nhu cau nghia 13 khi 1am giam ndng d6 axit amin twong tng.

Poi voi hé thong phan nhanh nghia 1a qua trinh tr mot co chat chung ban dau tao
thanh nhiéu san phém cudi cung khac thi co ché trin ap co thé duge thuc hién theo cac

cach khac nhau.
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am """ 6phan tng
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Hinh 4.1: So' @6 minh hoa co' ché tran ap.
A — Co chdt Aspartic ban dau; B, C, D, G - cdc san pham trung gian cé tdc dung tran dp.
Vi du: Phan ng déu tién ciia qua trinh sinh tong hop cac axit amin lizin, methionin,
treonin déu do enzyme aspactokinase xtc tac. Enzyme ndy c6 3 dang izoenzyme. Ky hiéu:
al, am, at. Qua trinh sinh tong hop al s& bi tran 4p bdi nong do lizin, am sé& bi trdn ap boi
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n6ng d6 cua methionin, at s& bi tran ap boi néng d6 treonin. C6 thé minh hoa co ché tran ap
nay theo so d6 hinh 4.1.

Diéu dang luu y thém trong so dd ndy 1a nhanh do izoenzyme at x(c tac. Trong
nhanh nay, treonin vira 14 san pham cudi ciing cta ca qua trinh vira 1a co chat ban dau dé
sinh tong hop izoloxin. Do d6 qua trinh sinh tong hop at chi bi trin 4p khi ca treonin va
izolexin dat ndng do cao vuot qua nhu cu cia té bao. Nhu vy & day sy tran ap chi xdy ra

khi c6 su hop ddng tac dung ctia ca 2 san pham.

.__o[-Dioxy —&-Xeto —

izovalerat izovalerat K‘
2 3 4

CH:CHO
hoat ddng

—e#-Dioxy —d-Xeto T

etylvalerat

Hinh 4.2: So' d6 biéu dién qua trinh sinh téng hop valin va izoloxin do 4
enzyme giong nhau xuc tac.
1: a-axeto.a-oxyaxitintetase, 2: reductoizomerase (axetolactat mutase), 3: hydrooxyaxit
dehydratase, 4: amino transpherase.

Qua trinh trdn 4p hop dong nay cung xay ra ddi voi qua trinh sinh tong hop enzyme
gidng nhau - xtc tic cho cac phan tng song song tao thanh 2 san pham cubi cing khac
nhau. Vi du: qua trinh sinh tong hop valin va izoloxin do 4 enzyme gidong nhau xuc tac
hinh 4.2.

Hién nay nguoi ta cho ring RNA méi 1a yéu t6 tran ap thuc sy cho qua trinh sinh
téng hop cac enzyme xtc tac dé tong hop cac axit amin twong Gng.

Hién twong cam irng (induction): 13 hién tuong nguoc lai voi hién twong trin ap
lam ting luong enzyme cia té bao. Nghia 1a khi trong mdi truong nudi cdy cé chit cam
g sé& kich thich cho vi sinh vat sinh tong hop nén nhiéu enzyme hon so véi binh thuong.

Chét cam tmg dugc xem nhu 1a mot chat nén (chét co so, bo khung cacbon) dé sinh
téng hop enzyme. Hién nay, ngudi ta chi ra rang c6 thé cac san pham trung gian ctia qua
trinh bién d6i dong vai tro 1 chat cam tng, tham chi nhidu co chit ctia enzyme ciing c6 thé

1a chat cam tg. Dién hinh 14 cac gluxit (monosaccarit va polysaccarit).
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Trong s cac enzyme do vi sinh vét tong hop, c6 nhiing enzyme binh thuong chi
duogc téng hop rat it i nhung khi thém mot sé chat nhat dinh vao méi truong nudi cay thi
ham lugng cta chung c6 thé ting 1én rat nhiéu 1an. Monod va Cohn (1925) goi cac enzyme
nay 1a enzyme cam tng, chit giy nén hiéu qua nay 1a goi 1a chit cam tng.

Céc enzyme cam ung thuong la nhitng enzyme xuc tac cho qua trinh phan giai nhu:
protease, amylase, pectinase, penixilinase, p-galactosidase ¢ té bao E. coli.

Khi nudi ciy E. coli trong mdi truong glucose va glyxerin, vi khudn chi tong hop
mot it (khoang 10 phan tir) B - galactosidase/té bao.

Néu nudi ciy trén méi truong lactose 1a ngudn cic bon duy nhét thi ham luong
enzyme la 6+7% tong hop luong protein cia té bao.

Trich ra tir té bao chira dén 6000 phan tir enzyme, nghia la tang 1én gan 1000 lan so
v6i khi nudi ciy trong méi trudng cil.

Su cam Ung thudng cé tinh chat day chuyén. Trong hé thong gom nhiéu phan tng,
co chit dau tién cta hé thong c6 thé cam tng qua trinh sinh tong hop tat ca cac enzyme xtc
tac cho qua trinh chuyén hoa cua né.

Co ché: trudc hét chat cam ng lam tang qua trinh sinh tong hop enzyme tuong tng,
sau d6 san pham nay lai cam tng téng hop enzyme dé pha huy no, tiép theo san pham tht 2
nay lai cam Gmg tong hop nén enzyme thit 3...

Vi du: Histidin c6 tac dung cam tng hang loat cic enzyme xuc tic cho qua trinh
chuyén ho4 n6 thanh axit glutamic (Chasin va Magasamil (1968)).

4.1.1.2. Co ché diéu hoa theo kiéu trin dp va cam irng:

Zacob va Monod da dé ra mé hinh giai thich co ché ctia 2 hién tuong trdn ap va cam
g trén co sé di truyén.

Theo mo6 hinh nay, su trdn 4p va cam tng sinh tong hop enzyme dugc thyc hién theo
cung mot co ché chung dua trén co sé diéu hoa hoat dong cua cac gene dudi tac dung cua
cac chét phan tir thap. Nhiing cin ct chinh cua thuyét nay nhu sau:

a) Co sy phan hod chirc nang cua cac giai dogn khdc nhau trong phdan te DNA trong
nhiém sdc thé, dya vao chtc phan ciia ching trong qui trinh sinh téng hop protein cé thé

chia thanh cac loai gene sau:
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| R P b s1 s2 3 DNA

Hinh 4.3: Sw phin héa chirc niing ciia cac thanh phin trong phin tir DNA.

- Gene céu tric (ky hiéu: S;, S, S3) : md hoa phan tir protein, tirc 1 th tu cac axit
amin trong phan tr protein dugc téng hop la tuy thudc vao thir tu cac nucleotit cua doan
gene nay.

Céc gene mi hoa cac enzyme duoc sip xép lién nhau thanh mot nhom trén nhiém
sdc thé. Chung 1a khuon dé tong hop phan tir RNA,.

- Operator (ky hiéu: O): ¢ canh nhom gene cau triic, khéng ma hod protein nhung
dam bao cho qua trinh sao chép ma & gene cau tric theo co ché “Poéng md™ twa nhu cong
tac cia mot day den.

Qua trinh sao chép chi c6 thé tién hanh khi operator ¢ trang thai “mé™ (khong két
hop véi chat ndo ca) va ngimg lai khi no bi “déng” (két hop voi mot chat dic biét goi 1a
chat trén 4p repressor).

Mot operator ¢6 thé “phu trach” mot nhém gene ciu triic. Cac gene cau tric nay
cung véi operator cua chung hop thanh mét don vi sao chép so cip goi 1a mot operon. Su
tong hop RNAy duoc bt dau ¢ mot ddu cua operon va chuyén qua cac gene cau tric dé
dén dau kia cua operon.

- Promotor (ky hiéu P): Ping truéc trinh tuw operator 13 doan DNA ma RNA-
polimerase s& két hop va bit ddu qué trinh sao chép cc gene céu tric.

- Gene diéu hoa regulator (ky hiéu R): Gene niy ma hod cho mdt protein dic biét
goi 14 chat trén ap (repressor). Chat trin ap co vai tro “dong-mé” operator. Do d6 gene diéu
hoa c6 thé kiém tra qu4 trinh sao chép gene ciu trac thong qua chit tran 4p nay.

b) Trong trucong hop diéu hoa sinh tong hop enzyme theo co ché trdn dp, repressor
do gene diéu hoa tong hop con ¢ dang khong hoat dong (aporepessor) chua c6 kha nang két
hop v6i operator nén qua trinh sao chép cac gene ciu trac tién hanh binh thudng (hinh 4.4).

Céc enzyme duoc téng hop xuc tac cho cac phan ung dé tao thanh cac san pham

cudi cung, san pham cuoi cung nay lai c6 kha nang két hop vo1 aporepessor va hoat hoa no.
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Hinh 4.4: So' @ biéu dién co ché diéu hoa sinh tong hop enzyme theo co ché
tran ap trong truwong hop khong cé sin pham cudi cung.
Aporepessor di duoc hoat hoa s& két hop voi operator ngin can qua trinh sao chép
cac gene cdu trac, lam nglmg viéc tong hop RNA tuong Gng do d6 dinh chi qué trinh sinh
téng hop cac enzyme twong tng. Trong trudng hop nay cac san pham méi duge coi nhu 13

chét trin ap (repressor) (hinh 4.5).

| R F 0 S 52 §3 DNA

KRR

l 7) : RNA-polymerase

/—» KKK : Repressor
L] ] m : coreressor

Hinh 4.5: So' @ bi¢u dién co ché diéu hoa sinh tong hop enzyme theo co ché
trin ap trong truwong hop cé sain phim cudi cung.
R: Gene diéu hod, P: Gene promotor, O: Gene Operator,S1, S2, S3: Cdc gene cdu triic.
¢) Poi véi truong hop cam ing:
Khi khéng c6 mit chit cam tng, chat trin ap (repressor) duoc tong hop di & trang

thai hoat dong, no két hop véi operator, qua trinh sao chép ma ctia gene cau tric bi bao vay
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nén cic enzyme tuong ing khong duoc tong hop (hinh 4.6).

| ] Jo 1 s2 Bs DNA
f\*pf@ jﬁ ——
j

WAV

Hinh 4.6: So' db biéu dién co ché diéu hoa sinh tong hop enzyme theo co ché
cam tng trong truwong hop khong cé chat cam ng.

. kP b B1 b2 &3 DNA
V2D

RS

i R
R W RNAtt

SR @O

@ - Chét cam tmg

Hinh 4.7: So' @b biéu dién co ché diéu hoa sinh tong hop enzyme theo co ché
cAm wng trong truwdng hop cé chit cam wng.

Khi c6 mat chat cam tng thi chat tran ap repressor bi mat hoat dong, tach khoi gene
diéu khién operator va qué trinh sao chép ma bat dau, két qua lam ting lugng enzyme duoc
tong hop (hinh 4.7).

Nhu vay ta thiy hién twong trin 4p va cam tng sinh tong hop enzyme 1a hai mat ddi
1ap cua mot qua trinh hod sinh théng nhat duge thuc hién thong qua hoat dong “doéng-mao™
gene dudi tac dung cuia cac chat phan tir thap.

4.1.1.3. Piéu hoa twong tic gitta RNA - polymerase véi promotor:

Nhiéu dau hiéu thuc nghiém cho thiy cic gene bao dam sinh tong hop mot sb
enzyme cam Ung xic tac cho qua trinh phan giai khong chi chiu sy kiém tra theo co ché
cam Ung nhu da trinh bay & trén ma con chiu su kiém tra theo mot co ché khac nho tac
dung cia AMP vong (AMP,) goi 1a “tran ap phan giai” (cactabolic repressor). AMP, c0 tac
dung kich thich dbi v6i qua trinh sao chép ma cta cac operon phan giai. Hién twong nay da
dugc nghién ciru nhiéu d6i véi operon lactose.

Theo nhiéu tac gia, tac dung kich thich cia AMP, dbi voi qué trinh sao chép ma

dugc thuc hién nhd mot protein dac biét lam trung gian goi la protein nhan AMP,, hay con
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goi la protein hoat hoa gen phan giai CAP (catabolite gene activator protein).

AMPv
Pau vé
i P o Zz
a) } } J — ARNItt
. ANMPv .&K‘W—Pul‘_\aﬂerua
1
b) CAP - I
AMPv
i Amw, O z
C) CAP @..I l
i I/gig\\ o Z
9 CAP &= | |

Mién bat dau vao
Hinh 4.8: M# hinh bit diu sao chép mi ciia operon lactose
a) — Phirc hop CAP-AMPy chudn bi két hop vao mién déc biét ciia DNA, b) — Sau khi phite CAP-
AMPy két hop vao, né lam yéu doan DNA, ¢) - RNA-polymerase két hop vao mién déc biét ciia né, d) -

RNA-polymerase “truoc” doc theo doan DNA dén mién badt dau thuc hién quda trinh sao chép.

Khi AMP, két hop v6i CAP tao thanh phitc hop c6 tac dung hoat hod gene promotor
lam cho RNA - polymerase d& dang két hop véi né dé bat dau qua trinh sao chép ma (hinh
4.8).

Vay AMP, c6 tac dung lam tang cudng qua trinh sao chép. Ciing c¢6 ¥ kién cho rang
phtc hop AMP,— CAP — RNA - polymerase cho phép bit dau qua trinh sao chép ma.

Ngudi ta cling nhan thdy glucose va mot sé loai duong khac khi thém vao moi
truong nudi cdy vi khuan thuong lam giam luong AMP, trong té bao, do d6 1am giam qua
trinh sinh tong hop nhiéu enzyme cam ung, ngay ca khi nd c¢6 chit cam tng trong mdi
truong. Hién tuong nay con goi 1a “hiéu tmg glucose” duoc quan sat thiy ¢ E. coli va mot
sO vi khuan. Tuy nhién cho dén nay van chua biét & co ché lam giam AMP, do glucose va
cac duong khac.

4.1.1.4. Neuyén Iy trao dbi chit ciia VSV trong sinh téng hop enzyme:

Khac véi co thé thyc vat va dong vat, VSV 1a co thé don bao nén c6 nhitng tinh chat

chuyén biét. Vi duy, su trao ddi chét gitra té bao VSV va moi truong 1a truc tiép. Do do,
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VSV c¢6 kha nang thich img nhanh véi sy thay doi ctia méi truong.

Trong qué trinh thuc hién trao d6i chit v6i moéi truong bén ngoai, VSV biéu hién
qua trinh dong hoa va di hoa bén trong va bén ngoai co thé rd hon & dong vat va thuc vat.

Nhu viy trong qua trinh trao d6i chit & VSV c¢6 hai qué trinh di hoa (di hoa trong té
bao, di hda ngoai té bao) va qua trinh ddng hoa chi xay ra trong té bao.

Pé thyc hién qua trinh dong héa va di hoa d6, VSV phai tong hop cac enzyme tuong
ung.

Céc enzyme dong hoéa dugc tong hop trong té bao va chi thuc hién cac hoat dong
ddng hoa xay ra trong té bao.

Céc enzyme di hoa duogc tong hop trong té bao nhung c6 thé hoat dong trong té bao
(enzyme ngoai bao — exoenzyme) hodc ngoai té bao (enzyme di bao — endoenzyme).

Theo nghia rong, enzyme nodi bao con bao gdm cé cac loai enzyme tham gia tong
hop, enzyme tham gia phan mg oxy héa va cic enzyme tham gia chuyén hoa vat chat
trong té bao.

Phén 16n nhitng enzyme ngoai bao thudc enzyme cam tmg. Do d6, viéc diéu khién
sinh téng hop enzyme niy ta 4p dung quy luat cam tng s& thu duoc nhiing két qua nhu
mong mudn.

4.1.1.5. Neuyén Iy dieu khién qud trinh ky thudt sin xudt enzyme trong quy mo

cong nghiép:

Ngay nay khi n6i dén cong nghé san xuit enzyme 1a ngudi ta hiéu rang, cong nghé
san xuat enzyme dua trén hoat dong song ctia VSV. Nhu vdy, qua trinh san xuat enzyme tir
VSV phai duoc diéu khién theo ¥ mudn cta con nguoi.

Diéu khién genotype:

- La qua trinh tao gidng c6 kha ning sinh tong hop enzyme cao.

- Thay d6i nhitng base ctia gen trong cdu triic cia DNA sé& thay d6i hoat dong cia
gen. Tl d6 thu dugc giébng VSV méi ¢6 kha ning sinh tong hop enzyme cao hon giéng ban
dau nhiéu lan.

- Phuong phap di truyén c6 dién dé& thyc hién nhung dot bién tao ra khong dinh

hudng, ton nhi€u cong suc va thoi gian.
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- Phuong phap tai to hgp nhanh va thu dugc két qua nhu mong muén.

Biéu khign__ Qu4 trinh tao giéng Phan l3p tuyén chon, gay
genotype ddt bién, tai té hop.

¥
> Qua trinh san xuat
thir

Bidu  khién su

biéu hién phenotype L Nghitn ciru céc dibu kin 16i

Qué trinh s3 at
ua i san XU ru cho STH enzyme.

theo quy md céng nghiép

¥

K¢ thust

enzyme

> Qua trinh thu nhan 5 . : :

Tdi wu hoa trong san xuat
va tinh sach enzyme . -
theo quy mé céng nghiép.

Hinh 4.9: Nguyén ly diéu khién san xuit enzyme theo quy mé cong nghiép.

Diéu khién biéu hién phenotype:

- La phuong phép sir dung cac yéu td bén ngoai, tac dong vao té bao theo hudng t6i
uu héa qua trinh sinh tong hop enzyme.

- Piéu khién hoat dong cta gen 1a diéu khién hoat dong bén trong. Piéu khién cac
yéu t6 moi truong bén ngoai (pH, nhiét dg, luong oxy, néng dd chit dinh dudng, co chit,
chét kich thich...) 1a diéu khién bén ngoai té bao.

- Piéu khién cac yéu t6 bén ngoai té bao thudng dira vao thanh twu khoa hoc va k¥
thuat cua nganh ché tao may (ché tao thiét bi 1én men), nganh tu dong hoa. Vi du: thiét bi
1én men c6 thé 6n dinh cac yéu t6 anh hudng & gia tri tdi wu, gitp cho VSV phat trién va
tong hop enzyme rat 6n dinh vé s6 luong va hoat tinh clia enzyme ciing rat cao.

4.1.2. Phan lap, tuyén chon va cii tao gidng vi sinh vit cho enzyme cé hoat luc
cao:

4.1.2.1. Phén lap giong:

a) Phdn ldp giong trong diéu kién tw nhién:
VSV c¢6 kha nang thich nghi trong moi hoan cianh méi truong, nén VSV co thé ton
tai trong nhitng diéu kién khic nghiét nhat. Trong qua trinh du tranh sinh tdn do, c6 cac
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thé sinh vat c6 kha niang sinh tong hop enzyme c6 hoat tinh rat cao.

Dic diém chung ciia VSV duoc phan 1ap tir méi trudng ty nhién:

- Khong c6 kha ndng sinh téng hop mot loai enzyme that sy manh va chua c6 kha
ning dap tng voi quy mé san xuit cong nghiép do VSV phai téng hop nhiéu loai enzyme
khac nhau dé dam bao su phat trién.

- Chung VSV hoang dai phai c6 thoi gian thich nghi voi diéu kién san xuit cong
nghiép.

- Chung VSV hoang dai c¢6 kha ndng STH mdt loai enzyme nao dé thuong tap trung
& ving mdi truong cé chira nhiéu co chit trong tng.

- Trong qua trinh sinh san va phat trién, VSV ty nhién ludn xay ra thuong bién va
dot bién. Nhitng dot bién c6 loi thuong ton tai bén virng nén vi¢c tim kiém cac dot bién
kiéu nay rat c6 y nghia.

b) Phén ldp giong trong diéu kién san xudt:

Gidng duoc phan 1ap trong diéu kién san xuat c6 nhitng wu diém sau:

- Cac gidng di thich nghi v6i diéu kién san xuit nén sau khi phan lap, cac giéng nay
khong can phai qua giai doan san xuét tht, thi nghiém.

- C6 dic diém sinh hoa cao hon cac ching hoang dai.

- Mat d6 té bao VSV c6 trong diéu kién san xuat thudng rat cao. Do d6 kha ning thu
nhan duoc cac chung c6 kha ning sinh tong hop enzyme cao thudng rat cao.

C) Phan Idp gidng trong mdu da hie hong:

Cac Ong giéng c6 thé bi nhiém trong qua trinh bao quan. Do bi nhiém, c6 thé rat
nhiéu t& bao VSV gidng bi thoai hoa, nhung ciing con nhiéu té bao khong bi thoai hoa.
Viéc phan lap lai tir ngudn gidng nay nhiéu khi lai thu dugc két qua tét.

4.1.2.2. Ky thudt ning cao chit lwong giong:

Viéc nang cao chat luong gidng can phai duoc thuc hién thudng xuyén vi trong cong
nghi€p doi hoi tinh canh tranh cao. Trong phong thi nghi¢m thuong st dung cac phuong
phap co ban sau:

- Phuong phap tao kha nang thich nghi:

Nguyén tic ctia phuong phap 14 huan luyén VSV thich nghi v6i nhitng diéu kién tdi

Trang 78

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

vu trong san xuat. Uu diém: dé thuc hién. Nhugc diém 1a doi hoi phai cé tinh kién tri cao
va qué trinh huén luyén phai lau dai vi tinh thich nghi tao ra khong thé di truyén cho thé hé
Sau.

- Phuong phdp thay doi hé thong di truyén:

Di truyén hoc 12 mon khoa hoc dong vai trd rat quan trong trong viéc kham pha bi
mat sy séng va tao ra nhitng gidng méi dung trong san xudt cong nghiép. K¥ thuat di
truyén duogc chia 1am hai nhém: K¥ thuét di truyén c6 dién (lai, gy dot bién) va ki thuat di
truyén hién dai (tai t6 hop gen).

a)Phwong phdp gdy dot bién:

Day 1a phuong phéap hay dugc dung nhat nham dé:

- Tao nhimg do6t bién bi giam kha niang sinh tong hop repressor hoic tong hop
repressor cé ai luc thap véi operator.

- Tao nhitng dot bién tong hop enzyme c6 cdu triic bac 1 thay d6i, do d6 co thé giam
do thay ddi véi kiéu kim ham theo co ché lién hé nguoc.

Néu su thay d6i cdu trac bac 1 xay ra ¢ ving trung tim hoat dong hodc & gan d6 thi
c6 thé 1am thay d6i rd rét hoat tinh cua enzyme.

- Gay d6t bién ¢ doan gene hoat hoa promotor dé 1am ting ap luc cua néd ddi véi
RNA - polymarase do d6 1am ting toc d6 sao chép ma. Dung bién phép ndy c6 thé 1am ting

lugng glucose — 6 - phosphatdehydrogenase 1én 6 lan.

N
A1

Hién tugng dot bién thuong lién h¢ voi su thay d6i mot gene, chéng han bi “161” mot
bazo khi tai tao phan tirt DNA. Vi du & mot vi tri nao do trén gene c6 thir tu nucleotit 1a G-
C, néu nod bi thay thé bing A-T, T-A hoac C-G thi phan tot RNA duoc téng hop trén doan
gene bi 10i ndy ciing s& khac véi RNAy binh thudng ¢ vi tri twong ng voi chd “16i” trén
gene. Do d6 s& tong hop nén phén tir enzyme khac véi binh thuong & mot sé goc axitamin.

Pé tao mot dot bién gene c6 thé dung tac nhan vat 1y (tia tir ngoai, tia phong xa) hay
hoa hoc (cac hoa chat) tac dung 1én té bao sinh vat.

Phurong phdp bién nap:

La su bién doi tinh trang di truyén cua mot noi vi sinh vat dudi anh huong cia DNA

trong dich chiét nhan duoc tir t& bao cua vi sinh vat khac. O day yéu td bién nap la DNA.
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Su chuyén vat lidu di truyén (DNA) tir té bao cho dén té bao nhan cé thé xay ra trong 6ng
nghiém (invitro) khi cho t& bao nhan tiép xtic v6i dich chiét tir t& bao cho ma khéng cé su
tiép xtic giira cac té bao.

Céc té bao c6 thé nhan bat ky loai DNA nao cht khong doi hoi phai 1a DNA tir cac
gidng ho hang. Tuy nhién t& bao chi c6 thé nhdn mot s6 doan DNA nhét dinh, thudng
khong qua 10 doan.

Céac doan DNA dugc di truyén trong bién nap c¢6 M=10°-10" va phai c¢6 cau trac
xoan kép. Té bao khong tiép nhan cic doan DNA c6 kich thudc nho hon hoic cac doan
khong c6 cau tric xodn kép.

Hién twong bién nap phd bién & nhidu loai vi sinh vat nhu: Diplococus,
Staphylococus, Hemophilus, Agrobacterium, Rhizobium, Bacillus, Xantomonas.

Phwong phdp tiép hop gene:

Khac véi bién nap, ¢ dy vat liéu di truyén chi duoc truyén tir té bao cho dén té bao
nhan khi hai té bao tiép xtic vi nhau. Do vdy cac vi sinh vét c6 kha nang bién nap thi s&
khong c6 kha ning tham gia tiép hop gene nita.

Hién nay qua trinh tiép hop gene da dugc nghién ctru & mot s6 loai vi khuan nhu E.
coli, salmonella, Pseudomonas aeruginosa.

Phuwong phap tai nap:

Vit liéu di truyén (DNA) duoc chuyén tir té bao cho sang té bao nhan nho vai tro
trung gian cta thyc khuin thé (phage). Trong qué trinh tai nap, cac doan DNA duoc
chuyén tir t& bao cho dén té bao tiép hop véi DNA cua té bao nhan. Do d6 lam bién doi
tinh chét di truyén cta té bao nhan.

4.1.2.3.Phwong phap bdo qudn gié'n,q vi sinh vat :

Khi str dung vi sinh vat dé san xuit enzyme can chon gidng thuan chung, da duoc
kiém tra dﬁy du vé cac dic tinh hoa sinh, vi sinh, nuéi céy va can dic biét luu v dén diéu
kién bao quan gidng.

Thuc té khi bao quan giéng gdc trong mot thoi gian dai c6 thé tao ra cac bién di
ngiu nhién khong mong muén do d6 dinh ky phai cdy chuyén va kiém tra lai cac dic tinh

ban dau.
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- Phuwong phdp cdy chuyén va bdo quan lanh:

Nguyén tic: Dya vao kha ning ctia VSV c¢6 thé han ché qua trinh trao ddi chét trong
diéu kién lanh trong mot thoi gian nhat dinh. Trong khoang thoi gian nay, VSV c¢6 thé bao
t6n dugc kha ning sinh tong hop enzyme.

Diy la phuong phap pho bién nhat d& thyuc hién bing cach giit gidng trén méi trudng
thach (thach nghiéng, hop petri...) v6i thanh phan méi trudng nudi cdy va diéu kién nuodi
cdy thich hop cho gibng vi sinh vat do.

Sau khi giéng da moc tdt can bao quan ¢ nhiét dg lanh 3 - 4°C va sau mdi tudn phai
ciy chuyén lai.

Khi ciy chuyén chi 1y bao tir hoic khuan lac ma khong nén 1dy ca méi truong dinh
dudng dé bao dam khong chuyén cac san pham trao doi chat vao méi trudng méi (co thé
gy nén nhimng bién doi bat loi khong thé luong hét duoc).

Néu 1a xa khuén thi khong nén bao quan giéng trén méi trudng thach ma nén giir
trong dat da khur tring.

Dé kéo dai thoi gian bao quan gidng tir hang thang dén 1 nam, ngudi ta phi mot 16p
paraphin 16ng di tiét tring trén bé mit giéng dé han ché sy phat trién cua né. Can luu y chi
phu 16p dau sau khi cdy vi sinh vat dat dén do chin sinh 1y.

Phuong phép ciy chuyén rat c6 hiéu qua dé bao quan cac giébng nam men, vi khuan
va rat hitu hiéu, dé dang trién khai giéng ra san xuat 16n, han ché céc tai bién c6 thé dan
dén hu hong gidng gbc.

- Phuwong phap lam kho:

Nguyén tic: Trong méi trudng ti thiéu c6 do 4m thap, VSV co bao tir c6 thé bao
t6n kha ning sinh tong hop enzyme trong mot thoi gian dai. Phuong phép nay chi ¢ hiéu
qua dbi voi VSV ¢6 kha ning sinh bao ti.

Trudce khi str dung, cat, dat, silicagen phai dugc 1am sach va siy dén d6 am <5% (tat
ca déu duogc khir tring can than). Gidng VSV s& duoc nudi cho dén khi tao bao tir. Nguoi
ta tron bao tir v6i dat hodc cat dd duoc 1am lanh va séy kho. Sau d6 hon hop cho vao bao,
han kin va bado quan ¢ nhiét d§ thuong.

Phuong phap nay rat hay dugc sir dung dé bao quan nAim mdc, xa khuan, mot vai
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loai nAm men, vi khuan thoi gian giit giong c6 thé dugc 1 nam.

Phuong phéap lam khé ciing thuc hién don gian, khong can dung cu dit tién. Tuy
nhién giéng nhu phwong phap cay chuyén thoi gian bao quan tuong ddi ngan.

- Phuwong phap dong kho:

Nguyén tic: Khi moi trudng nudi cdy giam dén gii han ngung phat trién cua VSV,
VSV c6 kha ning bao t6n kha ning sinh téng hgp enzyme va hoat tinh enzyme.

Phuong phép lam khé bing siy chan khong thing hoa con goi 1a sdy lanh dé tao nén
san pham dong kho (thyc pham déng kho, cac vat pham sinh hoc, y hoc dong khé...) duoc
thue hién nhu sau: sau khi nudi cdy VSV trong méi trudng 16ng, ngudi ta phan phéi gidng
trong nhitng dng dung cho phuwong phap ndy va dua vao mdy tao dong kho.

Pay 1a phuong phap bao quan lau dai dén 10 nim ma khong 1am cho giéng bi bién
do6i dic tinh nhung doi hoi cong nghé cao, thiét bi dit tién, chi phi bao quan 16n. Hon nita
mot sb loai vi sinh vt nhu nAm méc khong c6 bao tir va mot s6 loai vi riit to ra khong thich
hop khi bao quan dong kho.

- Phuong phap lam lanh dong trong nito long:

Khi nito hod 16ng & nhiét do rat thap -165°C dén -196°C nén néu bao quan vi sinh
vat & moi truong nay s& rat tot vi gidng duoc gilr bat bién trén 10 nim. Tuy nhién day la
linh vuc cong nghé cao (can nito nguyén chat va lanh thim d6) nén chi phi biao quan rat
Cao.

4.1.3. Mbi trwomg nudi cay vi sinh vat sinh tong hop enzyme:

Pay 1a yéu t6 dau tién anh huong truc tiép dén hoat dong sdng ciing nhu kha ning
sinh téng hop enzyme cua vi sinh vat. Moi truong can chira dﬁy du cac chat C, N, H, O; céac
chit vo co: Mn, Ca, P, S, Fe, K va céc chit vi luong khac.

4.1.3.1. Neuén cachon:

Chu yéu 1ay tir cac loai duong dé& dong hoa nhu: glucose, maltose, ri dudng hodc tinh
bot da thuy phan so bd. Ngoai ra, con mot sé ngudn phi gluxit nhu: glyxerol, cac axit
béo... Tuy thudc vao dac tinh clia enzyme va noi vi sinh vat ma ngudoi ta lya chon nguén
cacbon thich hop.

- Doi voi cac hé vi sinh vdt sinh enzyme amylase: day 1a enzyme cam Ung dién hinh
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vi vy méi truong nudi cdy phai c6 cic chat cam ung: tinh bot, dextrin, mantoza. Qua
nghién ctru ngudi ta nhan thay ba loai gluxit nay 1a ngudn cacbon tét nhat dé sinh tong hop
amylase dat hiéu qua cao. Chang han hiéu suét sinh téng hop trén méi trudong gluxit khac
nhau v6i mot s6 loai enzyme amylase nhu sau:

+ Dbi véi a-amylase: Tinh bot > dextrin > mantoza > glucose > saccaroza >
galactose > manit > avabinoza.

+ Pbi voi Oligo-1,6-glucoridase (dextrinase): Tinh bot > dextrin > mantoza >
saccaroza > glucose > lactose > galactose > orabinoza > manit.

+ Dbi voi a-1,4-amyloglucoridase : Tinh bot > dextrin > mantoza > saccaroza,
glucose, lactose, orabinoza > rabinoza > lactose > manit.

Khi nudi cdy theo phuong phap bé mit néu dung cam thi khong can bod sung tinh
bot, ngudn tinh bot rat phd bién, ngoai cam co thé dung bot ngd, bot mi, bo bo.

Can cht ¥ trong da s truong hop, mot sd loai dudng, dién hinh nhat 13 dudng
glucose lai kim hdm sinh tong hop cac enzyme thuy phan noi chung (chang han theo co ché
tran ap phan giai do 1am giam luong AMP, trong té bio).

-Déi vé6i cac hé vi sinh vat sinh enzyme protease: Co mot so ngudn gluxit khi dung
nudi cdy ndim mdc c6 kha ning sinh tong hop enzyme protease cé hoat luc cao, ching han
theo thtr tu sau:

+ Pbi vai Asp. flavus 74: fructoza > glucose > saccaroza > ramnoza > mantoza >
galactose > orabinoza > lactose.

+ Ddi v6i Asp. awamori 200: fructoza > manit > saccaroza > orabinoza > galactose
> |actose.

+ Poi v6i Asp. oryae 79: fructoza > saccaroza > mantoza > glucose > manit >
orabinoza > galactose > lactose.

Tinh bot 13 ngudn cacbon ctia nhiéu chiing vi khuan sinh tong hop enzyme protease.
Vi dy: Vi khuan Bac. subtilis c6 kha ning sinh tong hop protease & moi truong tinh bot >
8%, gidng xa khudn wa nhiét Micromonospora vulgaricus sinh tong hop protease trong moi
truong 0,15 - 0,25% tinh bat.

Ngoai ra mot s loai hydrocacbon ciing 1a ngudn cacbon cho 125 chung vi sinh vit.
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Chang han, mot s6 giong vi khuan Pseudomonas semginosa c6 kha ning sinh tong hop
protease hoat Iyc cao trén mdi truong n - paraphin véi 12, 14, 16 nguyén tor C hoac
propylenglycol, hydrocacbon thom.

- D6i véi cdc hé vi sinh vit sinh enzyme pectinase:

Qua trinh sinh téng hop enzyme pectinase c6 lién quan dén chit cam tng. D6 chinh
1a pectin, dwong nhién d6 1a ngudn cacbon. Néu sir dung hon hop gluxit trong d6 ¢ pectin,
dé nuodi cy vi sinh vat thi hoat lyc ctia pectinase ngoai bao c6 thé ting 4 - 6 1an so véi khi
nudi cay khong co pectin.

Gidng Asp. niger duoc nudi cdy trén moi trudong c6 nhidu ngudn cacbon nhu: pectin,
tinh bot, isulin, lactose, saccaroza, mantoza, galactose nong d6 2, 4, 6% sé& cho pectinase c6
hiéu sut cao. Tuy nhién néu nudi cdy trén moi trudng chi c6 monosacarit va glyxerin thi
hoan toan khong thé sinh tong hop enzyme nay. Puong glucose co tac dung kim him (chat
tran ap) sinh tong hop enzyme pectinase trén méi truong nudi cdy 13 pectin va lactose d6i
véi loai Asp. niger, Asp. awamori.

- P6i véi cac hé vi sinh vit sinh enzyme xenlulase:

Enzyme xenlulase 13 enzyme cam mg vi vdy trong méi truong nudi cay vi sinh vat
sinh enzyme nay nhat thiét phai co xenluloza 1 chat cam tng va 1a ngudn cacbon.

Ngudn xenluloza rat phong phu: gidy loc, bong, bt xenluloza, 16i ngd, cam, mun
cua, rom ra, than bun. Ngoai ra ¢o thé ké thém chiét xuat xenlobiozo-octa axetat, cam mi,
lactose, balixyl ciing c6 ngudn cacbon tot. Pdi véi gidng Stachybotris atra, ngudn gluxit
t6t nhat dé sinh téng hop enzyme xenluloza 1 tinh bot 1%.

Céc ngudn cacbon khac noéi chung (glucose, xenlobioza, axetat, xitrat, oxalat...) lai
kim ham sinh tong hop xenluloza, glyxerin khong phai 1a chat cam tng cho enzyme nay.

- Ngoai nguén gluxit 1a cht yéu con phai ké dén cac ngudn cacbon khac nhu:

+ Céc axit béo phan tir lwong 16n (oleic, stearic, miniotic). Vi du: axit oleic co tac
dung kich thich tong hop glucoamylase 1én 2,5 = 3,5 1an so véi ndong do thich hop 2 + 3%.

+ Etanol va glyxerin trong nhiéu trudng hop nudi cdy dugc dung 1am cacbon bd
sung.

+ Trong s cac axit hitu co thi axit lactic hay duoc vi sinh vat hdp thu dé tong hop
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enzyme. Tuy nhién ngudi ta thuong khong bo sung tryc ti€p axit nay vao mai trudong nudi
cay ma chi bo sung loai nguyén li€u hay ché pham c6 chira n6 hoac s€ gay sinh ra n6 trong
qua trinh nuoi cay.

4.1.3.2. Neuén nito: Cé thé ¢ dang vé co hay hitu co.

- Nito hitu co: Thuong 1a nude chiét malt, nudc chiét ngd, hodc cao ngd, cao nim
men, pepton, bot kho, kho dau.

- Nito v6 co: NaNOs, NH4NO3 NH4H,PO,, (NH,4),SO,4, NH,CL, ure...:

Ngoai y nghia cung cp nito ra, thanh phan va tinh chat cia mudi vo co con quyét
dinh gia tri pH cua méi trudong. Néu nito dudi dang mudi amoni, thi khi ion NH* duoc co
thé VSV st dung, con lai gdc anion s& giy axit hoa méi truong. Nguoc lai, néu ngudn
mudi v6 co 1 nitrat thi khi VSV str dung (NO3') con lai ion kim loai tu do s& gay kiém hoa
moi truong. Do vay viéc chon ngudn nito vo co thich hop cho VSV sinh téng hop duoc
mot enzyme nao d6 1a rat dang quan tam.

- D6i véi hé vi sinh vt sinh enzyme amylase:

O nhiéu loai nAm méc, nguén nito tot nhat 1a NaNO3z; va NH4NOs, néng do nito duoi
mirc 0,05% ndm mdc van phat trién duge nhung sinh tong hop amylase rat kém.

Ty 16 t6i wu giita tinh bot va NaNO; trong mdi truong Zapec nudi cdy nim mdc sinh
tong hop amylase dat hiéu qua cao nhat 1a 18:1.

Céac mudi amoni vo co (NH4H,POy4, (NH4),SO4, NH4CI), mot sb nguén nito hitru co
(gelatin, cazein, cao ngd) cho hiéu qua sinh téng hop amylase thap.

Trong thyc té, nguoi ta thuong dung ngudn nito 1 cac axit amin c¢6 ngudn goc tir
dich thuy phéan protein (dich tu phan ndm men, nudc cham, cao ngd, dich chiét malt) day
vira 1a ngudn nito vira 1a ngudn cacbon va chat cam mg sinh enzyme.

Céc axit amin c6 tac dung tot nhat trong nhimng trudng hop nay l1a asparagin, axit
glutamic; D,L serin, histamin, alanin. Trong khi casein tham chi la trc ché thi dich thuy
phan casein lai cam Ung sinh tong hop amylase 1én gap 2 1an so voi ban dau.

- P6i v6i hé VSV sinh enzyme protease: Ngudn nito str dung rat phong pht, bao gdm
2 nhom: vo6 co va hiru co.

+ D6i voi mot sb loai nim méce thude ho Asp. (oryzae, awamori, niger, flavas) néu
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mdi trudng c¢6 ngudn nito hiru co thi s& sinh tong hop protease co tinh axit cao. Trén moi
truong Czapek néu thay NaNO; bing cazein thi hoat luc protease c6 thé ting 1én 3.5 lan.
Sinh tong hop enzyme protease dugc ning cao khi méi trudng nudi cdy co ca hai ngudn
nito hitu co va vo co. Néu moi trudng chi c6 ngudn nito vo co s& dan dén ngimg sinh tong
hop enzyme nay.

+ Trong qué trinh nuoi céy vi khuén, trong s6 cac nguén nito vo co thi NH,H,PO, la
t6t hon ca. Cac mudi amon va nitrat khac déu lam giam hoat lyc enzyme.

+ Pbi voi xa khuan wa nhiét Actynomyces Vulgaris U2 thi pepton 1a chat cam tGng dé
sinh tong hop enzyme protease 14 t6t nhat.

+ Cac axit amin c6 anh hudng rd rét nhat dén qua trinh sinh tong hop enzyme VSV
no6i chung. Chang han glyxin, alanin, metionin, loxin 1am ting hoat luc protease cua chiing
dot bién Asp. oryzae 251 - 90 1én 16% va chung nguyén thity Asp. oryzae 132 - 63 lén 7 -
14%.

Nhiéu axit amin lai c6 tac dung ¢ ché sinh téng hop enzyme nhu: valin, axit
glutamic, izoloxin, treonin. Noi chung c6 khoang 10 axit amin nhu vay.

Axit amin c6 tac dung kich thich sinh tong hop enzyme khi trong té bao VSV khong
tur tong lwong du lwong axit amin ty do so voi méi trudng nudi ciy.

+ Ngoai ra, cac bazo purin nhu A (adenin), G (guanin) va cdc din xuét ciia ching,
RNA va céc san pham thuy phan ciing 1am ting dang ké sinh tong hop protease VSV.

- P6i véi hé VSV sinh tong hop enzyme pectinase:

Ciing gidng nhu dbi véi hé VSV sinh tong hop enzyme protease, néu dung két hop
nito hitu co va vo co s& c6 tic dung t6t dén qua trinh sinh tong hop pectinase. Tuy nhién,
mudi nitrat kim loai kiém lai kiém him enzyme nay.

DPbi voi Asp. niger, ngudn nito tén kém nhit dé sinh tong hop pectinase 1a
NH4H,PO,.

Déi voi Asp. awamori thi lai 1a (NH,),SO,. Trong khi d6 thi Nito tir pepton, cazein
thuy phan 14 hoan toan @c ché su tao thanh enzyme.

Péi v6i ndm mbe Asp. foetidus thi (NH,),SO4, nude chiét cam, nude chiét nAm men

c6 tac dung nang cao hoat lyc polygalacturonaza. Noi chung, ti 1 thich hop nhit déi véi
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C/N khi tong hop pectinase trong khoang 7/1 - 13/1.

- D6i v6i hé VSV sinh enzyme xenlulase:

Ngudn nito thich hgp nhat dbi véi nhéom VSV nay 1a nguén mudi nitrat. Trong do
NaNO; lam cho moi trudong kiém ho4 tao diéu kién thuén loi cho su tao thanh xenlulase.

Cao ngd va cao nam men (ké ca nude chiét nAm men) ciing co tac dong khac nhau
dén kha ning sinh tong hop xenlulase tuy thudc gidbng VSV.

Cac mudi amoni d3 co tac dung tham chi e ché qua trinh sinh téng hop vi chung
lam cho moéi trudng bi axit hoa gdy e ché qué trinh sinh tong hop tham chi 1am mat hoat
tinh enzyme ngay sau khi tao thanh trong moi truong.

4.1.3.3. Neuon cdc nguyén to khodng va cdc véu to (chat) kich thich sinh triwéng:

Mubi khoang rat can thiét cho hoat dong cua VSV, dac biét 1a ddi véi cac qua trinh
sinh tong hop cic enzyme kim loai.

Pé sinh tong hop a-amylase va glucoamylase, nong d6 MnSO, thich hop nhat 1a
0,05%. Néu thiéu mudi ndy va mudi photphat kali thi VSV khong thé sinh tong hop duoc
dextrinase. Hoat luc a-amylase va dextrinase dugc nang cao & néng d6 KH,PO, 1% va
hoat lyc glucoamylase & nong d6 KCl 0,05%, dextrinase & nong do thich hop nhat 13
0,15%.

lon Mg 2* ¢6 tac dung sinh tdng hop va én dinh cac enzyme c6 hoat tinh & nhiét do
cao. Pic biét Ca®*co trong thanh phin cta o-amylase (trong 1 phan tir gam o-amylase cua
Asp. oryzae c6 20g Ca, cua Bac. subtilis c6 4g Ca). Trong méi truong nudi cidy Ca** nang
cao kha niang tong hop a-amylase, bao vé enzyme nay khoi sy anh hudng ciia protease.

Luu huynh v6i ngudn chil yéu 13 cac axit amin chira S nhu metionin, cystein, sistin,
va cac mudi sunphat (CuSQ,). Céc mubi khoang c6 Fe, Mn, Zn, B, Mo, Cu ciing anh
huong dén kha niang sinh tong hop xenlulase. Trong da s truong hop biotin (VIM H) va
mot s6 VTM ciing rat can thiét cho qua trinh sinh tong hop enzyme .

Khi lga chon méi truong can cha y dén ca thanh phén dinh tinh va dinh lugng sao
cho qua trinh sinh tong hop enzyme mong mudn 1a cao nhat. Mudn vay ngudi ta c6 thé sir
dung mét sd phuong phap sau:

1) Phuong phap tdi uu hoa thyc nghiém: dé tim diéu kién cong nghé tdi uu.
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2) Phuong phép toan hoc mo hinh hod thuc nghiém: cho phép xac dinh nhanh chéng
va ding dén ti 16 cac thanh phan méi trudng nudi cdy va cac yéu td cong nghé bao dam cho
hoat dong sdng va sinh tong hop enzyme cao nhat.

4.1.3.4. Cdc loai moi trieomg nudi ciy vi sinh vit sinh téng hop enzyme

C6 thé chia lam 2 loai: méi truong téng hop va moi truong ty nhién (phic hop).

- Mbi truong téng hop: 1a moi truong bao gém cac chit véi lidu luong xac dinh (qua
tim hiéu, nghién ctru), chéng han nguén cacbon c¢6 thé 1a tinh bot, xenlulase, duong, axit,
ruou, nguén nito vo co hodc hitu co (axit amin, peptin...). Loai mdi truong nay dugc su
dung cho muc dich nghién ctru (c6 khi né mang tén nha nghién ctru ra no: Czépk-
Dobrovonxki, Hasen...).

- Mbi truong ty nhién: thuong dung cac loai phé liéu, nguyén liéu (da sb trong do 1a
thuc pham) c6 chita cac ngudn cacbon, nito, khoang (da luong, vi lugng), cac yéu td sinh
truéong. Mat khac, cadc nguyén li€u nay lai co san, ré tién nén duoc st dung rat nhiéu trong
cong nghiép san xuat cac ché pham enzyme vi sinh vat.

Céc nguyén liéu dé chuén bi 1am méi truong tu nhién bao gém: cam va bot hat cdc,
nudc chiét ngd, dich ép hoa qua, rau, kho dau, ba ruou, ri dudng, san pham phan huy nim
men bia, triu, 15i ngo (dé lam chét don, tao xép).

Khi lya chon sir dung méi truong can cha ¥ dén cac chét co tac dung diéu hoa sinh
tong hop enzyme, dic biét cic chat cam mg. Bang thuc nghiém, nguoi ta thiy rang chat
cam Ung (ting cuong sinh tong hop enzyme) thudng 14 co chat chu yéu, cic san pham thuy
phan ciia n6 hoic chét twong tu co chat.

Chat cam tng thudng két hop voi chit trin 4p repressor 1am cho n6 khong hoat dong
(mat kha nang két hop véi gene diéu khién operator). Nhu vay, chat cam tng phai di vao
bén trong té bao do d6 khong thé 1a nhitng chit dai phan tir nhu protein, tinh bot,
xenluloza, pectin. Theo mot sd tac gia thi cac co chat nay 1a cac co chat 'tién cam tng,
dudi tac dung cta enzyme gbc chiing bi thuy phan mot phan tao thanh chat c6 phan tir
lwong bé hon dé déng vai tro 1a chit cam tGng thuce sy.

Vi du: tir nam 1972 Turikievits cho rang chit cam tng thuc sy ciia a-amylase khong

phai 13 tinh bot ma 13 san phdm thity phan mot phan cua no: erytrodextrin. Twong tu nhu
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vay, chit cam ng cia enzyme protease 13 cac polypeptin, protein ¢ phan tir luong nho.

Khi Iya chon moi trudong nudi céy va ddc biét la chit cam ung cAn xem xét can than
cac yéu t6 chi phi, gia thanh san xudt ra san pham.

4.1.4. Céac phwong phap nudi cdy vi sinh vit:

Dé thu dugc ngudn enzyme doi dao tir vi sinh vat, can phai nudi cay chung. Vé
nguyén tic c6 2 phuong phap nudi cdy VSV thu enzyme 1a: phuong phap nudi ciy bé mat
(con goi 1a phuong phap ndi) va phuong phap bé sau (con goi 1a phuong phap nudi ciy
chim), trong d6 & phuwong phap bé siu con c¢6 thé chia ra 2 phwong phap cu thé hon 1a nudi
cdy chim 1 buéc (1pha) va nudi cdy chim 2 budc (2 pha).

4.14.1. Phwong phdp nudi ciy bé mat:

- Gidi thiéu chung vé phwong phdp nudi cdy bé mdt:

La phuong phap tao méi trudng dé vi sinh vat phat trién trén bé mat moi trudng .

V& co ban, cac nguyén liéu ciia moi truong dinh dudng phai cung cip du chat dinh
dudng nhu: nito, cacbon, vitamin, mudi khoang cho vi sinh vat phét trién. Tuy nhién, mudn
c6 mdi truong dinh dudng tot hon c6 thé bd sung thém nito v co hodc nito hitu co va cac
chat cam tng khéc tiy ting loai enzyme.

Trong nudi cAy bé mat, nguoi ta st dung moi trudng 16ng va moi trudong dic.

Moi truong long:

- VSV phat trién trén bé mit mdi trudng, tao khuan lac ngin cach pha léng va pha
Khi.

- VSV st dung chét dinh dudng tir dung dich méi truong, oxy tir khong khi, tién
hanh tong hop enzyme. Enzyme ngoai bao tach ra tir sinh khéi va hoa tan vao dung dich
moi trudng, enzym ndi bao nam trong sinh khéi VSV.

- Chiéu cao ctia méi trudng 1ong phai duge tinh toan k§ va khoang 12-15cm. Néu
qua 16n thi VSV s& khong c6 kha niang dong hoa hét cac chat dinh dudng & phia ddy khay
nudi cay. Néu chiéu cao quéa nho, sé& thiéu thanh phan dinh dudng, hiéu suat thu hdi enzyme
s& khong cao. Trong nhiéu nha mdy, nguoi ta thudng tao mdi trudng trong khay nudi ciy
¢6 chiéu cao moi truong tir 5-7cm 1a hop 1i.

Moi truong dac:
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Pay 1a mdi truong duge sir dung ¢ phan 10n cac nha may san xuit enzyme.

- VSV khong chi phét trién trén bé mit moi truong, ma con phat trién trén bé mit
cac hat moi truong (ndm han trong 1ong méi trudng).

- VSV nhén chit dinh dudng tir hat mdi trudng va sinh téng hop ra enzyme ngoai
bao va ndi bao. Cac enzyme ngoai bao s& tham vao trong cac hat méi trudng, con cic
enzyme ndi bao thi nam trong sinh khdi VSV.

- Mbi trudng nudi cy vira phai c6 d6 4m thich hop, vira phai ¢6 d6 xdp cao. Néu am
qua thi s& lam bét moi truong lai, khong khi khong thé tham nhap vao mdi truong dugc,
néu do 4m qua thap thi khong thuin loi cho VSV phat trién. Thong thudng ngudi ta tao do
am khoang 55-65% 13 hop 1i. Néu sir dung cam 13 nguyén liéu chinh thi phai cho thém 20-
25% trau dé lam xop moi truong, tao diéu kién thuan loi cho khong khi dé dang xAm nhap
vao long moi truong.

- Qui trinh cong nghé tong qudt sdn xudt enzyme bang phiong phdp nudi cdy bé
mat (hinh 4.10)

4.1.42. Quy trinh cong nghé tong qudt (doi véi moi trwong dic):

Quy trinh nay rat thich hop dé nudi ciy cac loai nAm méc (sinh tong hop cac hé
enzyme amylase, xenlulase, pectinase, protease) do kha ning phat trién nhanh, manh, nén it
bi tap nhiém.

+ Nguyén li¢u: Méi trudong thuong dung nguyén li¢u 1a cam mi hay cdm gao, ngoai
ra con dung bot ngd, bot mi, bo bo. DPdi véi mot s6 muc dich dic biét, nguoi ta nudi VSV
truc tiép trén bé mat hat gao (san xuat twong), hat dau twong (dau trong 1én men - misd) da
dugc nau chin tron hat cdc con séng (lam men thudc bac, men dan tdc, lam tuong).

+ Phéi tron nguyén liéu: Ti 1& cac chat phu gia (chat don) phai bao dam sao cho ham
lwong tinh bot trong khdi nguyén liéu khong dugc thdp hon 20%, c6 thé bd sung thém
ngudn nito v co (NH4),SO04, (NH,),CO), photpho (P,0s, HsPO, k¥ thuat), nito hitu co va
cac chat kich thich sinh truong nhu malt, nudc chiét ngd, nudc loc ba rugu.

+ Lam 4m mdi truong : Co ¥ nghia quan trong, trong diéu kién san xuét 16n, ham am
t6i wu ctia moi trudng cam 1a 58-60%. Khi dugce nudi cdy trong diéu kién tiét tring nghiém

ngat thi s€ dat hoat do enzyme cao nhét khi ham 4m 65 - 68%.
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Hinh 4.10: So @6 day chuyén cong nghé nudi ciy vi sinh vit bang phwong phap
bé miit.
1 — Noi hap, 2 — T chita khay dung méi trwong nhan giong, 3 — Ban trung gian, 4 — Phong nudi
moc giong, 5 — Gau tai cam, 6 — Thung chiza cam, 7 — Thiét b thanh trting, 8 — Thung chudn b dich mdi
trieong, 9 — Phong hdp khay, 10 — Ban trung gian cho méc san xudt, 11 — Tu chita khay da cay mac, 12 —
Phong nudi méc da san xuat, 13 — Tu dung khay moc sau san xuat, 14 — Loc khi, 15 — May nghién, 16 —
Phong say

Pé lam am c6 thé dung nude tron voi nguyén liéu (nhao) roi thanh tring hodc lam
am so bo rdi thanh trung sau d6 dung nuéc vo trung (nude ngung tu, nudc dun soi dé
ngudi) dé diéu chinh lai d6 am cua khoi nguyén liéu. Cach sau c6 thé rat ngan thoi gian
lam nguoi, khéng ché duoc do 4m chinh xac hon nhung doi héi phai thanh trung & nhiét do
va 4p suét cao hon.

+ Thanh trung:

Lam cho moi trudng duoc tinh khiét hon vé phuong dién VSV va 1am cho chin (bién
hinh) méi trudng (tinh bot, protein). Thong thudng nguoi ta thanh tring bang hoi nudc truc
tiép & nhiét d6 120 - 130°C trong 2 - 3h.

+ Lam ngudi va 1am toi moi truong dé gieo gidng:

Khoi moi truong vira hap xong con nong va dinh bét. Vi vay phai [am ngudi va lam
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toi dé thuan tién cho viéc gieo gidng va phan phdi vao cac dung cu nudi. Yéu cau thoi gian
nay phai ngin dé han ché nhiém khuan tir bén ngoai. Nhiét d6 yéu cau dat duogc dé gieo

gibng 1a 35 - 39°C.

Mguyén liéu

|

Phéi trén

|

Lam dm Nhan gidng cap |

| '

Mhan giéng cap Il
Thanh tring gieng cap

l _ _ Nhan gidng cap Il
Lam ngudi, lam toi

‘ |
Lén men , .
l -—— Gieo gidng

Nugi cdy, theo dai, xir Iy

|

Thu nhén, tinh ché ENnZyme

Hinh 4.11: Quy trinh sin xuét enzyme tir vsv nudi ciy trén méi truong dic

+ Nudi cidy nAm mdc gidng:

Vé6i muc dich 1a tao du luong bao tir gidng cho toan b mdi trudng nudi cdy, quy
trinh cong nghé thuc hién twong ty nhu trong san xuat 16n nhung phai thuc hién cac diéu
kién k¥ thuat dic biét va khic khe hon nhu: nguyén liéu phai tbt, gidu chat dinh dudng
hon, diéu kién nudi cdy khong ché nghiém ngit hon, thdi gian nudi cdy dai hon (gan gip
d61) ¢ ndm mdc hinh thanh nhiéu bao tir va déu.

Tién hanh qua trinh nudi cay : Sau khi gieo giéng va phan phéi vao cac dung cu nudi
(manh hay khay duc 18) rdi chuyén vao phong nudi ¢ diéu chinh nhiét do va d6 4m tuong
d6i cua khong khi () ciing nhu mirc @6 thong khi. Qua trinh nudi cdy ndm méc kéo dai 33

— 48 h/mé dugc trai qua 3 giai doan:
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*Giai doan 1: Tir khi nudi cdy mdc gidng dén gio nudi thir 10 -12. Xay ra sy truong
nd bao tir va xuit hién cuéng nam. Dé bao dam su nay mam nhanh va han ché nhiém tap,
can gitt d6 4m nguyén liéu W= 55 - 60%, ¢ = 96 - 100%, T = 30 -32°C.

*Giai doan 2 13 giai doan sinh trudng nhanh cua hé soi (kéo dai trong 10-18h): Nam
mdc phat trién manh, lan khip bé mat va trong toan khéi méi trudng (khuan ty an sau vao
co chat) din dén hién tuong két banh. Qu4 trinh hd hip va toa nhiét manh 1am moéi trudng
bi kho xdp, ting ham luong CO,, nhiét d6 phong nudi ting 1én dén 38 - 40°C. Dé khéng
ché nhiét d6 thich hop 28 - 30°C can thong gi6 (quat) va bio hoa am khong khi phong nudi.

*Giai doan 3: kéo dai trong 10 - 20h va dic trung nhit vi tao ra enzyme nhiéu nhat.
Cuong do trao ddi chat dan dan yéu di, sy toa nhi¢t gidm manh nén tdc d6 bde hoi nude
clia moi trudng nudi ciy ciing giam theo. Qua trinh nudi cay dugc cham dut khi nAm moc
dat d§ gia chin sinh ly.

4.1.4.3. Gidi thidu chung vé phwong phdp nudi ciy chim:

Trong nudi cay theo phuong phap chim, nguoi ta thudng st dung méi trudng 16ng
va duoc thuc hién trong nhitng thing 1én men. Trong céc thiét bi 1én men, thuong lip dat
cac hé théng diéu khién canh khudy, hé thong cung cép oxy, hé thdng diéu chinh pH va
nong do cac chat dinh dudng.

a) Tdc dung ciia hé thong thoi khi:

Nguoi ta thuong cung cdp khong khi vao bé 1én men bing may nén khi
(compressor). Khong khi sau khi ra khoi may nén khi dugc lam nguoi, lam sach va khu
trung. Khong khi dugc phan phdi vao thiét bi 1én men bang cac dng dan khi co nhiéu 15
nho.

- Lam x40 tron moi truong: nho trang thai dong nay, kha nang tiép xtic giita co chat
va té bao VSV s rit cao. Kha ning tiép xtc ndy cang cao bao nhiéu thi kha ning sinh tong
hop enzyme cang cao bay nhiéu.

- Nho ¢6 may nén khi hoat dong, khong khi dugc cung cap thuong xuyén, oxy sé tan
vao trong moi trudng tot hon va VSV sé& phét trién manh hon (d6i voi VSV hiéu khi). Nhu
vay, day 1a qua trinh thiic diy VSV sinh san va phat trién.

- Dong khi dugc cung cap va thai ra lién tuc s& kéo theo nhitng chét khi duoc tao ra
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trong qué trinh phat trién ctia VSV. Nhitng chat khi duoc tao ra trong qué trinh trao doi
chat nay thuong gy e ché qua trinh trao d6i chit, sinh san va phat trién caa VSV. Nho ¢6
dong khi thoi vao méi truong sé han ché nhitng anh huéng xau cua cac chat khi duoc tao ra
trong qué trinh trao doi chat.

b) Téc dung ciia hé thong khudy tron:

- Canh khudy 1am x40 tron moi truong nudi cdy, lam cac thanh phan méi trudng va
té bao VSV khong bi ling xudng, tir d6 1am ting kha ning tong hop enzyme.

- Trong 1én men hiéu khi c6 thoi khong khi, canh khudy hoat dong s& 1am ting kha
ning hoa tan cua oxy cé trong khong khi khi duge thdi vao méi trudng. Khi do, cac bot khi
bi v& nhd ra, tang dién tich tiép xuc véi dung dich. Thoi gian tdn tai 1au cua bot khi s& 1am
tang kha ning tan cua oxy. VSV chi ¢ thé dong hoa oxy hoa tan chir khong c6 kha ning
dong hoa oxy & dang tu do.

- Canh khudy lam tdng nhanh qua trinh sinh san san vé tinh do tac dong co hoc.

C) Quy trinh céng nghé san xudt enzyme bang phwong phdp nuéi cdy bé sau (hinh
4.12):

Phuong phéap nudi cdy bé sau doi hoi phai duoc vo tring tuyét doi ¢ cac khau vé
sinh tong hop, thanh tring thiét bi, thanh tring méi truong dinh dudng, thao tic nudi ciy,
khong khi cung cép cho qua trinh nudi cdy .

Céc giai doan ctia qua trinh nudi cdy chim 1 budc (1pha) gom: chuan bi méi trudng
nudi cdy, nudi cdy nAm méc giéng, nudi cdy nAm mdc san xuit.

+ Chuén bi mdi truong nudi cay :

Sau khi da phdi tron dung ti 16 cac thanh phan s& duoc khudy tron k¥ rdi thanh tring
bang hoi nhiét (truc tiép hay gian tiép bang ndi 2 vo), nhiét d6 118-125°C, thoi gian 15 - 60
phut, sau d6 dugc lam ngudi dén nhiét do 30°C thi tién hanh gieo cdy nAm méc gidng vao.

+ Nubi cdy ndm mdc gidng:

Puoc tién hanh qua 2 cp do (budc), phong thi nghiém va men gidng trung gian.

-0 cép PTN duoc thuc hién trong cac binh cAu, tiét trung moi trudng lam ngudi, céy
gidng roi nudi trén may lac (150 — 200 lan/phat). Nam méc st dung O, khong khi qua nit

bong va qua trinh lac, thoi gian nudi 46 - 50h. O cip phat trién giéng trung gian nguoi ta
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chuyén nuéc gidng PTN vao thiét bi nudi da chira sin moi trudng tiét tring va lam nguoi.
Nudi cdy c6 suc khi vo tring véi luu lugng 15 - 20m*/m*h, thoi gian 36 - 40h. Thé tich

dich men giong bang 10% so v&i dich men san xuat vé sau.

10
% ) 2

)

-

Hinh 4.12: So' @6 san xuat ché pham enzyme trén mdi truwong rin theo phwong

14

phap nudi ciy bé mit
1 — Thing chudn bi va thanh tring méi trwong; 2, 12, 14 — Bom ddy, 3 — Thiét bj trao doi nhiét, 4 —
Thung nhan giong, 5 — Thing 1én men, 6 — May nén khi, 7 — Phan ly dau nuéc, 8 — Thung chiza khi, 9 —
Tong loc, 10 — Loc riéng cho thing nhan giéng, 11 — Loc riéng cho thing 1én men, 13 — Thing cheza dich
canh truong.

+ Nudi cdy ndAm mdc san xuit:

Trong qué trinh nudi cdy can phai suc khi vo trung va khudy tron, tiép dau pha bot
néu co hién tuong tao bot trao ra khoéi ndi 1én men.

Thoi gian nudi 1 - 4 ngay tuy theo giéng vi sinh vat.

Viéc khong ché pH, ché d6 suc khi va bao dam vo tring 13 nhitng yéu t6 quan trong
quyét dinh hiéu qua qua trinh. Tri sé pH ban dau ctia moi truong nudi cdy co anh hudng
nhat dinh dén su tao thanh enzyme. Vi du: ddi voi enzyme a-amylase thi PHopt ctia cac loai
vi khun 1a 7, ctia céc loai nAm mdc 1a 5, 6-5,7.

Néu méi truong duogc bd sung mudi amoni cua NH,NO; thi khi NH," dugc vi sinh
vat str dung s& chuyén méi truong vé axit. Néu su axit hoa thu dong nay c6 anh huong xau
dén sinh tong hop enzyme thi can phai bo sung CaCO3 dé trung hoa hodc duy tri ty dong
PHopt cho sinh téng hop.

Néu sir dung nguff)n NaNOj thi khi vi sinh vat sit dung NO3, con lai Na* s& kiém hoa

mdi truong, lac d6 lai phai dung axit dé trung hoa.
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d) Phirong phdp nudi cdy chim 2 buée: (Ién men 2 pha)

Vi sinh vat duoc nudi trong thiét bi dau tién (giai doan dau, budc dau tién, pha thir
nhat) dé phat trién dén muc d6 can thiét, sau d6 duoc chuyén sang thiét bi 1én men tiép
theo (giai doan sau, budc thir hai, pha thir hai) c6 thanh phan khac véi thiét bi dau dé sinh
téng hop enzyme.

Pha tht nhat duoc goi 1a pha sinh trudng (trophophase), pha thir hai duoc goi 13 pha
ché tao enzyme (idiophase).

Dién hinh cho phuong phap nay xuat phat tir viéc phat minh qua trinh 1én men chat
khang sinh streptomixin béi xa khuin streptomyces griseus vao nim 1944 béi Schatz,
Bugie va Waksman.

Nguon gluxit ma gidng xa khuan nay dong hod duoc dé sinh tong hop streptomixin
la: glucose, tinh bot, dextrin, mantoza, galactose, mannoza. Nguén nito duoc st dung 1a
protein cua bot dau nanh, bdt c4, men khd, bot hat bong, gluten bot mi (nhoém xa khuan
sinh tong hop khang sinh streptomixin néi chung déu co hoat luc protease rat manh dé thuy
phan céc protein noi trén thanh cac axit amin can thiét). Nguén nito vo co bao gém cac
mudi amoni, photpho hoa tan.

Bén than qué trinh 1én men streptomixin 13 cic qua trinh 1én men 2 pha dién hinh.
Pha sinh truong manh, bao tir néy chdi va moc thanh soi sau 6 - 8". Pha thtt 2, khuan ty
phat trién va bat dau sinh tong hop khang sinh. Trong qué trinh nay (& pha tht 2) dong thoi
tao thanh mot phtrc ciia mannoza véi streptomixin goi la manozilostreptomixin c6 hoat tinh
khang sinh kém hon 6 1an so vé6i streptomixin va c6 thé coi day 1a tap chat khong mong
mudn trong qua trinh sinh téng hop. Tuy nhién phic nay duéi tic dung ctia enzyme o-
manozilostreptomixinase cO tinh D-manoza s€ giai phong streptomixin. Vao nam 1969,
Inamine va cic cong su di nghién clru san xuat enzyme o - manozilostreptomixinase theo
phuong phap nuéi ciy chim 2 budc nhu sau:

Pha thtr nhat: Té bao streptomyces griseus dugc nudi trong méi trudng dinh dudng
c6 khudy tron va suc khi trong 17" & nhiét 6 28°C dé tao nhidu bao tir. Sau d6 bao tir dugc
rita sach va chuyén sang thiét bi tiép theo.

Pha the hai: Tiép tuc nudi cdy dé sinh téng hop enzyme a -
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manozilostreptomixinaza trong 18 - 24", Lic nay tdc d6 phat trién cua vi khuin chim lai,
nhung sy chuyén hoa phirc chit manozidosteptomixin nhanh chéng dién ra duéi tac dung
cua enzyme thanh khang sinh streptomixin.

4.1.4.4. So sanh phwong phdp nudi ciy vi sinh vt sinh téng hop enzyme :

a) Phurong phdp nudi cdy bé mdt c¢é nhitng wu nhioc diém sau:

+ Nong do enzyme tao thanh cao hon nhiéu 1an so v6i dich nudi cay chim sau khi da
tach té bao vi sinh vat. Trong céng nghiép ruou mudn duong hoa 100kg tinh bot chi can
5kg ché pham nidm mdc bé mat nhung phai can dén 100lit nAm mdc chim da loc ba va té
bao vi sinh vat.

+ Ché pham dé dang siy kho ma khong 1am giam déng ké hoat tinh enzyme, d& bao
quan, van chuyén, nghién nho hoic sir dung truc tiép néu khong can khau tach va lam sach
enzyme.

+ Tén it nang luong (dién, hoi nudc, cong nhan) thiét bi, dung cu nuoi céy don gian,
c6 thé thuc hién & qui mo gia dinh, trang trai cling nhu & qui mé 16n dén 20T/ngay.

+ Nuobi cay trong diéu kién khong can vé tring tuyét d6i va trong qua trinh nudi ciy
néu c6 nhiém tring phan nao, khu vuc nao thi chi can loai bé canh truong phan do.

+ Tuy nhién phuong phap bé mit ¢o nang suat thép, khoé co khi hod, tu dong hoa,
can dién tich nuoi 16n, chat luong ché pham & cac mé khong dong déu.

b) Phurong phdp nudi cdy bé sdu cé nhitng wu nhwoc diém sau:

+ Phuong phap nudi cy hién dai (cong nghé cao) dé co khi hoa, tur dong hod, ning
suit cao, d& t6 churc san xuat tiét kiém dién tich san xut.

+ C6 thé nudi cdy dé dang cac ching vi sinh vat dot bién cé kha niang sinh téng hop
enzyme cao va lya chon tdi wu thanh phan moéi trudng, cac diéu kién nudi cdy, enzyme thu
dugc tinh khiét hon, dam bao diéu kién vé sinh, vo tring.

+ Tuy nhién do thu dugc canh truong c¢6 ndong do enzyme thap nén khi tach thu hoi
enzyme s& c6 gia thanh cao (c6 dit trudc). Ton dién ning cho khudy tron, néu khong bao
dam vo trung s& bi nhiém hang loat, toan b gay ton that 16n.

¢) Cdc théng so:

Céc thong sb vat 1y:
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- Nhiét d6: Luong nhiét giai phong ra bdi mot thung 1én men c6 thé dat dén 2.10°
kcal/h. Do vy phai 1am ngudi nhd nudc chay thanh dong trong 6ng rudt ga cua thung 1én
men.

- pH: diéu chinh lién tuc bang cac dién cuc nhay va vo trung, pH thudng dugce duy
tri bang kiém (NaOH, KOH, amoniac) hoic bang cac axit v6 co (HoPOj, H,SO,).

- Bot: Trong mdi truong thudng giau protein nén khi khudy va suc khi s& tao ra
nhiéu bot, c6 thé thém hop chit dan xuit ctia dau thuc vat va dan xuét silicon dé pha bot.
Tuy nhién cac san phim nay thudng c6 anh huéng xau dén sy van chuyén O,, ¢ thé giy
ddc dbi vai VSV. Do do phai chon chét dap ung duoc cac tiéu chuén thuc phélm hién hanh.

- Oxy: 1a thong s6 kho 1am chu ¢ quy mé cong nghiép. Kho khin 13 do cac qua trinh
ctia hé 1én men tuan theo nhitng quy ludt c6 ban chat khac nhau (qua trinh vat Iy — chuyén
khéi, qua trinh sinh 1y, qua trinh hdn hop).

Cic thong so sinh ly:

- Can bang ning hrong: Mot phan 16n nang lugng phat tan ra duéi dang nhiét dugc
loai bo nho cac thiét bi 1am lanh & bén ngoai thung 1én men c6 dung tich 16n.

- Ap suit CO,: CO, c6 vai trd quan trong trong phan (mg cacboxyl héa va cé vai trd
duong tinh d6i véi mot sé qua trinh sinh tong hop enzyme (amylase caa B. sultilis) nén
néu suc khi (hiéu khi) qua manh s& khong c6 1oi.

- Ap suit O,: Tac dung ciia O, khac nhau tiy theo ¢ giai doan sinh truong hay giai
doan tong hop enzyme. Vi du: Giai doan sinh truéong cta E. coli va téng hop
pennicillinacylaza thi ty 1¢ oxy hoa tan cao s€ thuan lgi cho sy sinh trudng, nhung lai bat
loi cho su tong hop enzyme.

- Cam ung va tre ché: Trong mot sd qua trinh sinh tong hop enzyme, ngudi ta can
mot chit cam Gmg, con trong truong hop khac ngudi ta tranh sy ¢ mit cta cac chat Gc ché
(glucose hodc axit amin) luc dau hodc tranh su xuat hién cua ching trong qua trinh Ién
men.

- Kha ning trich ly: Sy du thira cac nucleotit s€ lam tang d6 nhét, giam kha nang
trich ly. C6 thé lam giam ham lugng cuia no trong té bao bang cach lam giam ty 1¢ sinh

trudng.
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4.1.5. Phwong phap thu nhin mét sé enzyme quan trong tir VSV:

Trong céng nghiép san xuit enzyme, tuy theo muc dich sir dung ngudi ta thudng san

xuat cac dang ché pham khac nhau:

- Ché pham enzyme tho.

- Ché pham enzyme ban tinh khiét.
- Ché pham enzyme tinh khiét.

- Ché pham VSV c6 kha ning sinh téng hop enzyme manh.

Ba dang ché pham dau thuong sir dung vao nhitng phan Gmg cac ché phim enzyme

nguoi ta quan tdm dén hoat tinh xuc tdc va do tinh sach cia enzyme. Dang san pham sau

cung, nha san xuat quan tdm dén hoat tinh sinh hoc va kha ndng sinh san, phat trién cua

VSV tao ra enzyme do.

4.1.5.1. Thu nhan enzyme protease tur VSV:

a) Ddc diém nguon thu nhdn va tinh chadt ciia protease VSV:

Nhiéu VSV c¢6 kha ning thu nhan protease nhu vi khuan (Bac. Subtilispha, brevis,

ClL. Sporogen...), xa khuan (Str. Griseus, rimosus, fradiae), ndm mdc (Asperillus,

Pennicillin, Mucor...).

Bang 4.2. Mét so tinh chat cia protease.

Nhém Nguon enzyme Chit kim Pic diém pH toi
ham trung tam thich
hoat dfng
Protease — Bac. Subtilis, DFP+ Serin Kiém
serin Str.griseus, Asp.
Oryzae, E.coli
Protease — Streplococus lodoaxetamit -SH 75
thiol Ps.cloromer- 7,0
curbenzoat
Protease kim Bac. Subtilis EDTA++ Kim loai hoa Trung
loai Bac. megaterium 1,1octa- tri 2 tinh
Asp. Oryzae fenantrolin
Clotridiumhisttol
yticum
Protease acid Asp. Niger Diazoaxetil -COOH acid
Asp. Awamori Di  norlox-
Rhizopus inmetil ester
chinensis
Mucor pusillus
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Duya vao co ché phan ung va pH hoat dong thich hop c6 thé chia thanh 4 nhom
protease VSV: Protease — serin, protease — thiol, protease- kim loai, protease- acid. Cac
xuét acid ctia aminoacid. Nguoc lai, cac protease kim loai va protease acid thi khéng co
hoat tinh nay. C6 thé tom tit dic tinh ctia cac nhom protease ndy theo bang 4.2.

Niam 1975, Morihara da thir phan loai cc protease VSV duoc chia thanh bon nhom
16, dua vao tinh dic hiéu cta nd dbi véi co chat té)ng hop hodc ddi voi chudi B-insulin da
bi oxy héa. Nhom 1 ¢6 tinh ddc hiéu véi cac gc aminoacid & vé phia nhom —CO, cua lién
két peptit nén con goi cacbonxylendopeptidase. Nhom 3 c¢6 tinh dic hiéu véi cac gbe
aminoacid ¢ vé phia nhom —NH cuia lién két peptit nén con goi aminoendopeptidase. Nhém
4 c6 tinh dic hiéu véi cac gdc aminoacid ¢ ca hai phia cua lién két peptit. M&i nhom nay
dugc phan thanh cdc nhoém nhd ciling dua vao tinh dac hi€u cua ching va mét s6 tinh chat
khac.

b) Trung tam hoat dong:

Trong trung tim hoat dong cua protease ngoai gdc aminoacid dic trung cho timg
nhom con c¢6 mot sd gée aminoacid khac. Cac két qua nghién ciru vé cau triic khong gian
trung tAm hoat dong cia mot sd protease VSV cho phép rat ra mot sé nhan xét chung:

- Trung tdm hoat dong cia cic protease VSV du 16n va bao gom mot sd goc
aminoacid va trong mot sd truong hop con ¢ ca cofacto kim loai.

Vi du: trung tdm hoat déng cta thermolysin duoc tao thanh nhd cac gdc aminoacid &
giita chudi polypeptit, tao thanh mot rdnh sau & giita phan tir va nguyén tir Zn nam & day
cua ranh nay.

- Déi véi cac protease khong chira cystein, trung tim hoat dong cta nd ¢ tinh mém
déo hon vi cdu triic khong gian cta chiing khong duoc giit vitng bai cac cau disulphide.

Maic du, trung tdm hoat dong cua cac enzyme c6 khic nhau nhung cic enzyme nay
déu xuc tac thity phan lién két peptit theo ciing mot co ché chung.

c) Cdc phuwong phdp thu nhdn enzyme protease:

- Nuéi cdy bang phwong phdp bé mat:

Mbi truong thuong dung 1 cam, c6 pH tir 5,6-6,2 (d6i voi nAm soi) hodc tir 6,2-7,2
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(d6i v6i vi khuan) cho vao cac khay 16n dé nudi cdy. Thoi gian nudi cdy thay d6i tuy vao
VSV do d6 mdi loai VSV cin lya chon thoi gian thich hop nhit (thoi gian ma lwong
enzyme trong moi trudng 1a 16n nhat). Sau d6, dung nudc hoic dung dich dé chiét rut
enzyme ra khoi moi truong, loai bo nhitng phan khong hoa tan, két tia enzyme bang mudi
vo co hay dung moi hiru co.

- Nuéi cdy bang phwong phdp bé sdu:

Chuén bi mdi truong thich hop ngay trong thung 1én men va khir tring. Sau khi 1am
lanh, ciy VSV vao ty 18 1-10%. Sau thdi gian nudi cdy, tién hanh kiém tra hoat do enzyme
cua moi trudng nudi cfiy. Khi hoat d6 da dat dén hoat d6 cuc dai cAn nhanh chong tach
enzyme ra khoi té bao VSV bang cach ly tim hoic loc.

Khi ding phuong phap bé sau, mudn co két qua tét can xac dinh cho dugc luong
oxy can thiét trong thoi gian sinh trudng ciia mdi loai VSV. Thé tich thing 1én men cang
16n cang kho khdng ché yéu té nay. Pic biét 13 cdy tryc tiép vi khuan vao thung 1én men
(khong thong qua giai doan nudi cdy trung gian) s& dam bao moi trudng khong bi nhiém.

- Thu nhdn enzyme protease:

Pé tach enzyme tir mdi truong nudi ciy VSV theo phuwong phap bé mit, cho canh
truong sau khi nudi cdy vao dung dich dém, dung dich mudi lodng hodc nudc theo ty 16
thich hop, khudy déu va lac trén mdy lic trong mot thoi gian nhat dinh, loc hay ly tam thu
lay dich trong. Trong san xuat thuong dung nudc may dé chiét rat véi thé tich gap hai lan
thé tich moi truong, tién hanh chiét rat trong 1h.

Theo phuong phap bé sdu, can 1am lang t& bao VSV hoic ly tdm dé tach sinh khéi
khoi dung dich enzyme (nén loc hon vi ly tAm thuong 1am giam déng ké hoat tinh enzyme).

4.1.5.2. Thu nhan enzyme amylase tir VSV:

Céc enzyme amylase c6 trong nudc bot, dich ti€u hda ctia nguoi va dong vat, trong
hat néy mam, nam soi, xa khuan, nim men va vi khuan. Ngay nay, nguoi ta thu chung chu
yéu tur canh truong vi khuén, ndm soi va mot s loai nAm men.

Theo tinh chit va co ché tac dung 1én tinh bot cua amylase, ngudi ta phin biét
amylase ra cac loai sau: a- amylase, p — amylase, p — gluco — amylase, oligo-1,6-

glucozidase...
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a) Nguon enzyme amylase tir VSV:

Thuc vat va VSV 1a déi tuong chi yéu dung lam ngudn thu cic ché phdm enzyme
chu dao dé thu cac ché pham enzyme amylase, do chung c6 kha ning tich liiy mot luong
16n enzyme nay trong diéu kién xac dinh. Ngay nay do uvu thé vé nhiéu mit, VSV trd thanh
ngudn thu enzyme chu yéu.

Pé thu amylase, nguodi ta thuong dung cac giéng nidm soi nhu Aspergillus,
Rhizopus...hoic ndim men va gid ndm men thudc cac giéng Candida, Saccaromyces,
Endomycopsis, Endomyces...

Nhiéu loai vi khuan c6 kha ning tao luong 16n amylase nhu Baccillus Polymysa,
Bacterium cassavanum, Clotridium acetobutylicum, Pseudomonas saccharophia...Cac Vi
khuan wa nhiét c6 kha ning sinh truong nhanh va phat trién t6t ¢ nhiét do tuong ddi cao,
nén khi nudi ching & nhiét do cao it bi tap nhiém. Nhimng vi khuan ua nhiét dang chi y 1a
Bac. Diastaticus, Bac.stearothermophilus, Bac. Coagulans, Bac. circulans, trong d6 Bac.
circulans dugc phan lap tir dat sinh trudng tot & 65-70°C va tao amylase tét nhat & 50°C.
Trong sé vi khudn wa am, Bac. subtilis v6i nhiét do sinh truéng tbi thich 1a 37°C dugc
nghién ctru nhiéu nhat.

Trong nhom xa khuan rat hiém gap loai tao amylase manh mé, tuy nhién ciing c6
mot s6 nhu 13 loai xa khuan wa nhiét Micromonospora vulgaris 42 ¢6 kha ning tao mot
lwong nhé a- amylase hoat dong & 65°C cing véi protease va céc loai enzyme khéc.

Trong cong nghiép cac bién chung duogc sir dung rong rii dé thu ché phadm amylase.
Pang cht y hon ca 1a Asp. Niger S, Asp. Niger S-4, Asp. Niger S-4-10...

Phtc hé enzyme c6 ngudn gdc khac nhau déu c6 nhiing dic diém riéng. Canh truong
cia ndm soi Aspergillus thuong c6 hé enzyme sau: a- amylase, glucoamylase,
glucoziltransferase. Trong canh trudng ctia vi khuan thudong khong tao thanh mot phtrc hé
enzyme amylase nhu 1a ¢ hé nam soi ma chi c6 mot a- amylase.

b) Thu nhan enzyme amylase tie VSV:

Sinh truéng va sinh tong hop ciia enzyme amylase tir VSV:

Khi nuéi VSV tao amylase c¢6 hai qua trinh lién quan mat thiét v6i nhau. Qu4 trinh

téng hop sinh khdi VSV va qua trinh tich tu enzyme trong té bao hay ngoai moi truong.
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O mot s6 VSV, qua trinh téng hop amylase tién hanh song song véi qua trinh sinh
truong. Tuy nhién theo ¥ kién cua nhiéu tac gia, su tao thanh amylase cyc dai thudng xay
ra sau khi quan thé té bao dat diém sinh truong. Trong truong hop ndy sinh truéng cia
VSV hau nhu khéng kém theo su tich lily enzyme amylase trong canh truong, chi sau khi
két thac pha sinh trudng méi xay ra su tong hop enzyme cuc 16n.

Theo 1y thuyét hién dai giita van toc sinh truong riéng ciia VSV va van tdc sinh
truong téng hop enzyme c6 mdi twong quan phu thudc:

- Kiéu phu thudc thtr nhat: Van tdc sinh trudng ctia VSV hoan toan phu hop chinh
xé4c voi van tdc sinh téng hop enzyme.

- Kiéu phu thudc thtr hai: Ngoai su tong hop enzyme trong giai doan sinh trudng,
con ¢ “su tong hop enzyme voi thém” khong lién quan ty 1¢ thuan véi sinh truéng cia
VSV. Su tao thém enzyme ndy dugc thyc hién bang céc té bao dang chuyén sang qua trinh
tur phan va phu thudc vao d6 bén viing cia RNA,. Nhu vay kha ning khong tring khép cua
cac giai doan sinh trudng vai giai doan sinh tong hop enzyme dugc xac dinh bang su bén
cua RNA;.

Cic yéu t6 anh hwong ciia méi truwong dén sinh tong hop enzyme amylase:

- Anh hwong ciia nguon Nito dinh dwdng: cho ngudn nito nhat dinh (nito vo co hodc
hitu co) vao mdi truong cé thé kich thich tong hop amylase nay va e ché tong hop
amylase khac.

+ Su tao glucoamylase ciing nhu a-amylase cuc dai thuong thiy & cac ndng do nito
cao (0,25 — 0,4%). Nhiéu nguon nito hitu co (gelatin, casein, nudc chiét ngd) dam bao cho
Asp. Awamori sinh truéng t6t nhung khong ting cudng tong hop amylase.

+ Ty luong giita cacbon va nito trong mdi trudng anh hudng rat manh téi qué trinh
tich liily enzyme. Ty lwong t6i wru ctia cacbon va nito cho sinh téng hop enzyme amylase 14
10: 1 — 40:1. Vi du trong mdi trudng zapeck, ty lugng gitta tinh bot va NaNOj3 tdi wu cho
sinh tong hop enzyme amylase 13 18: 1.

- Anh hudmg ciia aminoacid: Aminoacid 13 nhitng cdu ttr hop thanh phan tir enzyme.
Mit khéc cac aminoacid lai khong dong nhat vé gia trinh dinh dudng nén sir dung hon hop

aminoacid s€ c¢6 gié tri 16n hon va nhitng chat luogng méi. Aminoacid c6 anh hudng tot tdi
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sinh 1y cia VSV ciing nhu sinh tong hop enzyme amylase do nhitng nguyén nhén sau:

+ Aminoacid vira 12 ngudn cacbon, ngudn nito va 1a ngudn ning luong. Nhidu VSV
c6 thé dong hoa truc tiép aminoacid.

+ MOt s6 aminoacid riéng 18 (gutamic acid, aspatic acid...) doéng vai trd vo cing
quan trong trong trao d6i aminoacid, cu thé 1a sinh téng hop nhiéu aminoacid khéac va trong
qué trinh chuyén amine.

- Anh huong ciia nguon khodng dinh dudéng: cac nguyén t6 da luong va vi lugng cd
anh hudng 16n dén sinh trudng va tong hop ciia enzyme.

+ Mg?* ¢6 anh hudng dén do bén nhiét ciia enzyme. Thiéu MgSO4 s& c6 anh hudng
xau dén sy tong hop moi amylase boi ndm soi. Khi d6, su tong hop amylase bi trc ché hoan
toan, con luong gluco amylase giam xudng hang chuc lan. Nong do tdi uvu cia né trong qua
trinh sinh tong hop amylase 13 0,05%.

+ Phospho can dé tong hop cac hop phan quan trong cua sinh chit (nucleic
phospholipide acid) va nhiéu coenzyme (adenosine-phosphat, thiamine), dong thoi dé
phosphoril hoa glucide trong qua trinh oxy hoa sinh hoc. Phospho anh hudng truc tiép t6i
sinh san cia nAm soi va cac VSV khéc, do vy ting cudng tong hop cac enzyme amylase.

+Ca”" cén cho tong hop va 6n dinh a- amylase hoat dong vi né 13 ciu tir khong thé
thiéu cia enzyme nay, ngoai ra con cé tac dung bao vé amylase tranh khoi tac dong cia
protease.

- Anh huéng ciia pH nguyén liéu:

Ddi v6i nudi cay bang phuong phap bé mat, pH anh huong it do méi truong cd dung
luong dém cao va ham am thap. Tuy nhién, pH ban dau ctua mdi trudng c6 anh hudng
khong nho t6i su phat trién ciia nAm mdc va su tao enzyme.

Néu dung nudc may dé 1am am cam thi pH méi truong 1a 5-6. Néu dung HCI,
H2S04 va acid lactic thi pH moi truong 1a 4,5-5 tao diéu kién chon loc cho nAm méc phat
trién vi nam mdc phat trién tot trong moi trudng acid yéu con vi khuan hau nhu khong phat
trién trong diéu kién nay.

c) Cac phwong phap thu nhdn enzyme amylase:

Muén thu dugc cac enzyme amylase v&i hi€u suat cao can phai tién hanh, phan 1ap
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va chon gidng VSV dé tuyén lay nhimg ching hoat dong manh, dong thoi phai tién hanh
Iwra chon co chit cam tng va thanh phan méi trudng thich hop ciing nhu tiéu chudn hoa cac
diéu kién nuédi. Nhu vay, sy tong hop enzyme amylase khong chi phu thudc vao céac tinh
chét di truyén cua VSV ma con phu thude vao viéc tuyén chon céc diéu kién nudi dic hiéu.

Trong s6 nhitng yéu t6 c6 anh hudng 16n dén sinh téng hop cac enzyme amylase
trong qué trinh nudi cdy, thanh phan méi trudng, tinh chit co 1y ctia mdi truong, do tiét
trung, d6 4m ban dau, do thoang khi, nhiét d6 nudi, pH mai trudng 13 nhirng yéu té co ban
rat quan trong.

Thanh phan chinh cia méi trudng VSV tao amylase bang phuong phap bé mit 1a
cam mi, cam gao. Pay 1a nguyén liéu hoan hao va c6 thé 1a thanh phan duy nhat ctia méi
truong dé nudi cdy VSV ma khong can bd sung thém céc chat khac.

Chét luong ciia cdm gao, cdm my c6 anh huong 16n dén hoat luc ciia enzyme
amylase. Cam khong duogc chua tinh bot dudi 20-30%. Nén dung cam moi, cam tét khong
c¢6 du vi chua hay dang, khong hoi mui méc.

Céc thanh phan bd sung 1a chat lam x6p, chat sinh trudong nhu trdu, min cua, mam
mach... Cam va cac chit phu gia chtra nhiéu bao tir VSV nén can phai thanh tring (120°C
trong 90 phut) dé dam bao chung nudi phat trién binh thudng va canh truong san xudt
khong chira VSV ngoai lai.

Do am tdi thich cuia moi truong 13 58-60% va phai gilt cho moi truong c¢d d6 am do
trong sudt quéa trinh nudi. DO 4m cao qua (55-70%) s& lam giam do thoang khi, con thap
hon (50-55%) s& kim ham sy sinh truéng va phat trién ciia VSV. Trong diéu kién tiét tring
t6t (moi truong binh tam gidc, trong ti Am phong thi nghiém) hoat luc enzyme cao nhat thu
dugc & do am 65-68%. Can nhé rang khi nudi trong diéu kién khong duoc vo tring tuyét
dbi, thi d6 4m ctia mdi truong sau khi ciy gidng khong duoc vugt qua 60%, vi cao hon nita
s& bi nhiém khuan. Tuy vay, viéc gitr do am cao trong sudt qua trinh sinh trudng cia nam
soi ¢ ¥ nghia to 16n hon d6i véi su tao thanh enzyme.

Nhiét d6 nuéi: toan bd chu ky sinh truéng ctia nAm mdc ¢ thé chia thanh 3 thoi ky:

- Thoi ky truong va nay mam cia bao tir: giit nhiét d6 phong nudi tir 23-30°C dbi voi

A A \ 0 A &) . A
nam moc va 32-38"C do61 véi vi khuan.
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- Thoi ky sinh truéng nhanh cuat hé soi: nidm moc sinh truéng manh, tao ra lugng
nhiét sinh 1y 16n nen can phai ha nhiét d phong nuoi dé soi ndm moc déu va dep.

- Thoi ky tao amylase manh mé&: qua trinh trao d6i chat yéu dan di, su téa nhiét giam
manh, cic enzyme amylase duoc téng hop manh mé. Nhiét do ha xudng 3-4°C so voi giai
doan dau. Nhiét d6 tdi thich cho sinh trudng cua da s6 nAm moc trén moi trudong ran la 28-
30°C , cho Bac. subtilis la 35-37°C.

Thoi gian nudi dé c6 lugng enzyme tdi wu thudng duge xac dinh bang thuc nghiém.
Vi duy, trong diéu kién san xuat thoang khi t6t thi thoi gian dé c6 thé tich lily enzyme cuc
dai d6i v6i nAm soi va vi khuan nhu sau: Aspergilus oryzae 476 (24-25h), Asp. Oryzae —
KC (30-36h), Bac. subtilis (68-72h)

4.2. CONG NGHE SAN XUAT ENZYME AMYLASE

4.2.1. Gi6i thiéu vé enzyme amylase

Amylase 13 mot hé enzyme rat phd bién trong thé gidi sinh véat. Cac enzyme nay
thugc nhom enzyme thily phan, xuc tic phan giai lién két noi phan tir trong nhom
polysaccharide v&i su tham gia cia nudce:

RR’>+H-OH — RH+R’OH

C6 6 loai enzyme dugc xép vao 2 nhom: Endoamylase ( enzyme ndi bao ) va
exoamylase ( enzyme ngoai bao ).

Endoamylase gom c6 a-amylase va nhom enzyme khtr nhanh. Nhom enzyme khir
nhanh nay duoc chia thanh 2 loai: Khir tryc tiép 1a Pullulanase ( hay a-dextrin 6 —
glucosidase), khir gian tiép 1a Transglucosylase (hay oligo-1,6-glucosidase) va maylo-1,6-
glucosidase. Cac enzyme nay thity phan cac lién két bén trong cta chudi polysaccharide.

Exoamylase gom c6 p-amylase va y-amylase. Pay 13 nhiing enzyme thuy phan tinh
bot tir dau khong khtr cta chudi polysaccharide.

Amylase rat thong dung, dugc dung nhiéu trong céng nghiép thyc phadm. Ché pham
amylase k¥ thuat va tinh khiét c6 thé san xuét tir nhitng hat ngii cdc ndy mam (thoc, ngd,
dai mach, tiéu mach, Ita mi.. .) va tir qua trinh nuéi céy vi sinh vat.

Ché pham amylase thu dugc tir phuong phap nuéi cay vi sinh vat hau hét duoc tong

hop bd1 nam moc, vi khuan va mét so it tir nam men.
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+ Ung dung amylase trong san xudt bia:

Nguoi ta st dung enzyme amylase tong hop dé thay thé cho enzyme amylase c6
trong malt dai mach.

+ Ung dung amylase trong san xudt con :

Giai doan dudng hoa trong san xudt con, ngudi ta bat budc phai st dung enzym
amylase dé thuy phan tinh bot ( khong thé sir dung phuong phap thiy phan tinh bot bang
acid).

+ Ung dung amylase trong ché bién thuc pham gia siic:

Trong ché bién thirc an gia suc, thanh phan ngii cdc chiém mot khdi lwong rat 16n.
Trong khéi lugng ndy, thanh phan tinh bot rat cao. Dé ting hiéu suit sir dung ning luong
tir ngudn tinh bot, nguoi ta thudng cho thém enzym amylase vao. Enzym amylase s& tham
gia phan giai tinh bot tao thanh duong, giup cho qua trinh chuyén hoa tinh bot tét hon.

+ Ung dung enzym amylase trong céng nghiép dét:

Trong cong nghiép dét, ngudi ta thudng sir dung enzym amylase cta vi khuan dé tay
tinh bot va 1am cho vai mém.Trong vai thd thudng chira khoang 5% tinh bot va cac tap chat
khac. Do d6, khi sir dung ché pham enzym amylase ctia vi khuan vai s& t6t hon. Nguoi ta
thuong st dung luong ché pham amylase khoang 0,3-0,6 g/l dung dich va thoi gian xtr 1y
5-15 phut ¢ nhiét d6 90°C. Cac nuéc sir dung luong enzym amylase nhiéu nhat trong linh
vuc nay la My, Nhat, Phap, Pan Mach.

+ Ngoai ra, enzyme amylase ciing duoc nghién ctru tng dung rong rai trong san xuét
duong bot, san xuét dextrin, maltodextrin, nha glucose, Siro,
glucose — fructose, san xuat trong va nudc cham ... quy md cong nghiép.

4.2.2. Cong nghé sin sin xuit enzyme amylasse trén mdi truong rin xop

4.2.2.1. Neuyén liéu tao méi truweong nudi ciy.

+ Nguyén liéu str dung trong nudi cay bé mat thuong 1a nhitng nguyén liéu c6 nguén
géc tw nhién nhu cam mi, cam gao, gao, ngd manh, dau nanh va cac loai hat ngii cde
khac.Trong céac loai nguyén li¢u trén, cdm gao, cdm mi dugc st dung nhiéu hon ca. Hai
loai ndy c6 day du cac chat dinh dudng can thiét cho VSV phat trién. Mit khac khi tao moi

truong, ching thudng co tinh chit vat 1y rat thich hop dé vira dam bao khéi két dinh can
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thiét, vira dam bao luong khong khi luu chuyén trong khdi nguyén lidu.

+ Nguyén liéu str dung trong nudi cdy bé sau ( St dung méi trudng hoan toan
16ng ): Nguyén lidu nudi cdy phd bién 1a dich dudng nhu gluco, fructo, saccaro, nudc chiét
bép, pepton,... ndng do thich hop khoang 10 - 15%.

4.2.2.2. Giong vi sinh vit dung trong sin xuat amylase.

+ Chung nAm méc Asp. Oryzae, Asp. Niger-...
+ Céc loai vi khuén 1a Bacillus Subtilis, Bac. Mensentericus...

4.2.2.3. Chuin bi méi trwong nudi ciy

Chudn bi méi truong nudi cdy: trong qué trinh chuin bi méi truong, didu quan trong
nhit 13 tao dugc do am thich hop. dd 4m thich hop cho nhiéu vi sinh vét nudi cdy trong moi
truong cam 1a 60% W. Do am vuot qua 60% thudng tao diéu kién cho nhiéu vi khuan phat
trién, khi d6 dé xay ra nhiém vi sinh vat la. Néu d6 am bé hon 60 % W (thudng 45-50% W)
thuong gay hién tugng tao nhiéu bao ti & nAm sgi, va nhu vay hoat tinh enzyme s€ gidm
rat manh.

Truong hop can tao gidng trung gian, ta nén tao d6 4m mdi trudng khoang 45-50%
W. Trong subt qua trinh nudi cdy dé thu nhan enzyme, ta can duy tri d6 am thich hop
khoang 50 — 60% W va do am trong khong khi 12 95 — 100% W.

Sau khi chuan bi xong méi trudng, ta tién hanh thanh tring méi truong dé tiéu diét
nhitng vi sinh vt nhiém vao méi truong ma cé thé trc ché syu phét trién cia gidng vi sinh
vat ma ta quan tAm. Ngudi ta thuong thanh tring bang hoi nuéc néng & 1 — 1,5 at trong
thoi gian 45 — 60 phat. Dé thuan loi cho viéc thanh tring c6 hiéu qua cling nhu tao diéu
kién thich hop cho soi ndm phat trién, trudc khi thanh tring, nguoi ta thuong dung acid
clohydric hay acid sunfuric dé diéu chinh pH ctia moi trudng.

Sau khi thanh tring méi trudng xong ngudi ta bit du nudi cay dé thu nhan enzyme.

4.22.4. So db qui trinh cong nghé

4.2.2.5. Thuvét minh qui trinh:

Tir méi trudng nudi cdy bé mit, chung nAm mébc Asp. Oryzae dugc nudi ciy trén
cam mi, sau d6 enzyme duoc trich ly bang nudc va tham tich dich chiét, ding etanol dé két

tia amylaza, tiép tuc ly tAm va sdy két tua s& thu dugc ché pham va c6 thé nghién nho dem
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sir dung dan. Etanol dung dé két tia c6 ndong d6 65 — 70% hodc co thé dung aceton 60% va
gitt pH ¢ 5,5 — 5,6 bang (NH,),SO, (600g/lit).
Qua trinh phat trién cia ndm mdc trong moi trudng ban ran khi nudi bang phuong

phap bé mat nay trai qua cac giai doan sau:

Asp oryzae | MG trrding cam mi

Trich Iy bang nuéc

|

| Thém tich dich chiét|

Etanol J,
Két tha Amylaza
|

ly Tam
I}
Say két tua
|

i

Ché pham Amylaza

|

Nghién, bao quan

Hinh 4.13: So' d0 quy trinh sin xuit amylase bang phwong phap nudi ciy VSV
trén moi trudng rin xop

a) Giai doan 1:

Giai doan nay kéo dai 10-14 gio ké tir thoi gian bat dau nudi cay. O giai doan nay co
nhiing thay doi sau:

- Nhié¢t do tang rat cham.

- Soi nAm bat dau hinh thanh va c6 mau tring hodc mau sia.

- Thanh phan dinh dudng bit dau c6 su thay doi.

- Khéi méi truong con roi rac.

- Enzyme m&i bat ddu duoc hinh thanh.

Trong giai doan nay phai dic biét quan tim dén ché d6 nhiét do. Tuyét d6i khong

Trang 109

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

duogc dua nhiét 6 cao qua 30 °C vi thoi ky dau ndy giéng rdt man cam vé6i nhiét do.

b) Giai doan 2:

Giai doan nay kéo dai 14-18 gid. Trong giai doan niy c6 nhirng thay d6i co ban sau:

- Toan b bao tir da phat trién thanh soi ndm va sgi nAm bat dau phat trién rit manh
cac soi nidm ndy tao ra nhitng mang soi ching chit khip trong cac hat moi trudng, trong
long mo1 truong.

- Trong giai doan nay ta c6 thé hoan toan nhin rd cic soi ndm c6 mau tring xam
bang mit thudng.

- Mbi trudng duogce két lai kha chat.

- P 4m mai truong giam dan

- Nhiét d6 méi truong s& ting nhanh c6 thé 1én téi 40-45 °C.

- Cac chat dinh dudng bat dau giam nhanh do sy d6ng hoa manh ciia nAm soi.

- Enzyme amylase duogc tong hop manh.

- Luong O, trong khong khi giam va CO, sé& tang dan, do d6 trong giai doan niy can
phai dugc thong khi manh va nhiét do ¢b ging duy tri trong khoang 29-30°C 1a tét nhét.

C) Giai doan 3:

Giai doan nay kéo dai 10-20 gio. O giai doan nay c6 mot s6 thay doi co ban nhu sau:

- Qua trinh trao ddi chat yéu dan, do d6 mirc d6 giam chit dinh dudng s& cham lai.

- Nhiét d6 cta khdi moi truong giam, do d6 1am giam luong khong khi méi trudng
xubng 20-25 thé tich khong khi /thé tich phong nudi ciy/ 1gio. Nhiét do nudi duy tri &
30°C, trong giai doan nay, bao tir dwoc hinh thanh nhiéu do d6 lugng enzym amylase tao ra
s& giam xudng. Chinh vi thé viéc xac dinh thoi diém can thiét dé thu nhan enzym rét can
thiét.

d) Thu nhén sin phim:

Két thiic qlia trinh nudi cdy ta thu nhan dugc ché pham enzym amylase, ché pham
nay dugc goi 1a ché pham enzym thd (vi ngoai thanh phan enzym ra, ching con chira sinh
khéi VSV, thanh phan méi truong va nude trong moi truong).

Pé dam bao cho ché pham enzym thd a-amylase khong bi mat hoat tinh nhanh

ngudi ta thuong sy kho ché pham enzym dén mot d6 4m thap ( thiét bi siy thuong dung &
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day 1a may sdy chan khong ). D6 am can dat dugc sau khi qia trinh sdy két thiic 13 nhoé hon
10% d6 am. Bé dam bao hoat tinh enzym khong thay doi nguoi ta thuong sdy ¢ nhiét do
38-40°C. Enzym a-amylase ¢ ndm mdc Asp.oryzae s€ bi bt hoat néu nhiét d6 1én dén 60-
70°C.

Tuy theo muyc dich sir dung ta c6 thé dung ché pham thé nay ngay khong can phai
qua trinh tinh sach. Trong nhiing truong hop can thiét khac, ta phai tién hanh lam sach
enzyme.

Pé san xuat enzym tinh khiét nguoi ta pha tién hanh nhu sau:

- Toan bo khdi lwong enzym thé amylase dugc dem di nghién nho. Muc dich cua
qua trinh nghién 13 vira ph4 v& thanh té bao vira lam nho cac thanh phan ctia ché phim thé.
Khi thanh té bao duoc pha v ,cic enzym ndi bao chua thoat ra khoi té bao s& dé dang
thoat khoi té bao. Phan 16n enzym amylase ngoai bao khi dugc tong hop va thoat khoi té
bao ngay lap tic thim vao thanh phan moi trudng.Khi ta nghién nho, enzym thoat ra khoi
cac thanh phan nay dé dang hon.

- Trong khi nghién ngudi ta thuong st dung nhitng chét tro nghién trong trudng hop
nay dugc ding 1a cat thach anh va bot thay tinh. Cac chat nay 13 nhiing chit vo co khong
tham gia vao phan img va kha nang tang mirc do ma sat, trudce khi st dung cat thach anh va
bot thuy tinh phai dwoc rira sach, sy khé & nhiét do 1én hon 100°C dé loai bé nude va tidu
di¢t VSV.

- Trich ly: Sau khi nghién min, nguoi ta cho nudc vao dé trich ly enzym
a-amylase. Céac loai enzyme thuy phan c6 kha ndng tan trong nudc nén nguoi ta thuong
ding nudc nhu mot dung méi hoa tan. Cir mot phan ché pham enzym tho, ngudi ta cho 4-5
phan nudc, khudy nhe va sau dé loc 1ay dich, phan bi thu riéng dung lam thyc pham gia
stic (chu ¥ can loai bo cat thach anh va bot thuy tinh ra khoi hdn hop ba roéi méi cho gia stc
an). Dich thu nhan duoc van ¢ dang ché phdm enzym thd vi trong d6 c6 chira nudc, cac
chat hoa tan khac tir khéi moi truong nudi cay. Viée tiép theo 1a 1am sao tach enzym ra
khoi vat chat nay.

- Qua trinh két tia enzym o-amylase: Dé lam viéc trén ngudi ta tién hanh két tia

enzym nho nhiing tac nhan gy tua. Trong cong nghé tinh ché enzym, nguoi ta thuong dung
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con va sunfat amon. Hai tac nhan két tia nay dé tim kiém va gi4 ré so véi nhiing tac nhan
gay tua khac.

Trong khi tién hanh két tia, nguoi ta phai lam lanh ca dung dich enzym tho va ca
nhitng tac nhan két tia dé tranh 1am mat hoat tinh enzym. Khi d6 chat lam két tia enzym
vao dung dich enzym tho phai hét stc tr tr dé tranh hién tuwong bién tinh.
Trong qta trinh két tia nguoi ta ding con hodc sulfat amon véi lidu lugng nhu sau: Ctr mot
phan dung dich enzym thé ngudi ta cho 2 dén 2.5 14n con hodc sulfat amon.

- Khi cho chét két tiia vao dung dich enzym tho, ngudi ta tién hanh khudy nhe, sau
d6 dé yén trong didu kién nhiét do lanh ( thuong tir 4-7°C) theo thoi gian, cac enzym s&
duogc tao két tha va ling xudng ddy, nguoi ta tién hanh gan va loc thu nhan két ta ¢ dang
paste ( do am 16n hon 70%W ).

- O trang thai nay enzym rat d& bi bién tinh vi con nhiéu nudc dé dé bao quan ngudi
ta siy két tia enzyn a-amylase & 40°C cho dén khi d6 4m cubi cung dat
5-8% W (thiét bi siy thudng dung 1a may say phun swong ).

- Trong nhiéu truong hop ché pham enzym o-amylase & dang két tiia van hoan toan
chua sach vé mit héa hoc vi trong d6 con chira 1 s6 enzym ngoai enzym amylase ta quan
tam, chang han enzyme a- amylase nay con chira hoat tinh protase c6 tinh acid va cellulose
do d6 muén thu nhan dugc enzym cé d6 tinh khiét cao hon ta phai tinh ché enzym a-
amylase két tia bang cac qua trinh loc Gel hay str dung phuong phap ¢6 dinh enzyme ...

4.2.3. Cong nghé sian xuit enzyme amylase theo phwong phap nudi cay bé siu

4.2.3.1. Chuin bi méi trwong:

Tir moi truong st dung trong nudi cdy bé sau: dé tao kha ning thoang khi tét hon,
ngudi ta thudng cho thém trau véi ty 18 thich hop cho timg loai enzym duoc tao ra tir VSV.
Thuc chit cho triu vao 13 1am ting d6 xp ctia moi trudng, tao nén nhitng khoang trong dé
khong khi c¢6 thé luu thong trong 1ong mdi truong. Chinh vi thé ta thay rang nam méc Asp.
oryzae khong chi phat trién trén bé mit moi truong ma con phat trién rit manh trén bé mat
hat méi truong. Hay noi cach khac, ching ndm mdc Asp.oryzae c¢6 kha ning phét trién &
giita hai pha ran va pha khi cia méi truong. Trong trudng hop nay, né cé kha ning phat

trién han trong long moi truong nhung nd van hoan toan mang y nghia ctia qué trinh Ién
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men bé mat.

4.2.3.2. So do qui trinh cong nghé

Dich nuéi cdy (mat ri dwéng )

!

Hap thanh triing

l

Asp. Oryzae N Trdn gic":'-ng vi sinh vat

l

Nuéi céy

l

Amylase thd

Hinh 4.14: So' d6 quy trinh cong ngh¢ san xuit enzyme amylase bing phuwong
phap nudi ciy bé sau

4.2.3.3. Thuyét minh qui trinh:

Sau khi dd bo xung cac chat dinh dudng cho méi truong thi ta tién hanh hip khur
trung moi truong ¢ nhiét d§ 118 — 125 0C, thoi gian 40 — 60 phut, sau do dé nguoi dén
nhiét d6 binh thuong (28 — 30°C) va tiép gibng vi sinh vt
(Asp. oryzae) vao méi trudng, ty 1é gidng dua vao 1a 2 — 2,5 %.

Sau d6 qua trinh nuéi cay duoc thuc hién theo 2 phuong phap: nudi ciy theo chu ky
hay nuéi cay lién tuc.

+ Nubi cay theo chu ky, 1a phwong phap nudi ciy trong 1 thiét bi 1én men. Sau 1 chu
ky nuéi tu 2 — 4 ngay ¢ 28 — 32 °c ngudi ta thu nhan toan bd dich nudi cdy nhu 13 1 loai
ché phém enzyme thd. Sau khi két thuc qué trinh nuoi céy, nguoi ta v¢ sinh thiét bi, chuan
bi méi trudng moi dé tiép tuc nudi cly mot mé moi. phuong phap nay khong doi hoi ky
thuat cao. Tuy nhién qué trinh nudi cdy nay ciing cé nhiing nhuoc diém riéng. Vd, thoi gian

ngung gitra hai 1an nuoi cay dé v¢ sinh thiét bi thuong lam gidn doan viéc san xuat, do do
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nang suat thap. Ning suit giita cac mé khong giéng nhau.

Nudi ciy lién tuc, 13 dé khéc phuc tinh trang trén. Qua trinh nudi ciy lién tuc c6 thé
nuoi céy trong 1 thiét bi, cling c6 thé thuc hién trong nhiéu thiét bi.

Nhu vay dong méi truong vao bang véi toc dd dong san pham ra. Phuong phap nay
6 1oi 1a néu chat luong san phém ra cudi cung ra ta thu nhan dugc chua dat yéu cau dat ra

ta c6 thé khac phuc bang hai cach.

Méi trerémg vao lién tuc

# Ehiang khira

Canh khody

Tai lén men khi can thigt

I et Tt e ettt o

T :L e
! L—s Sdn phédm ra lién tye
L&n men lién tuc trong 1 thiét bj 1&n men

Hinh 4.15: Thiét bi 1én men lién tuc
Céach thtr nhat: ta cho toc d6 méi trudng vao va san phém ra cham lai, c6 nghia l1a
1am sao cho thoi gian luu ctia dung dich va té bao vi sinh vat trong thiét bi 1au hon.
Céch thir hai 13: ta tién hanh hoan luu dich 1én men hoa chung v&i dong mdi trudng
dé tai 1én men. Nhu vay, cac thanh phan dong moi trudng c6 co hoi tham gia triét dé vao
qua trinh trao doi chat, cac loai enzyme s& dugc tao ra nhiéu hon.

4.2.3.4. Thu nhén va tinh ché enzyme

Dung dich sau khi nudi cay theo phuong phap bé sau dugc tach khoi sinh khdi va
cac thanh phan khong hoa tan bang phuong phép ly tim. Dich thu thudng chira 2 — 3% chat
kho hoa tan. Ham luong chit nay rit nho, do d6 ta can phai c6 dic chung cho dén khi khi
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luong dich giam di 5 — 10 1an & diéu kién chan khong.
Ngoai phuong phap c¢6 chan khong, ta co thé dung nhya trao ddi ion dé héap thu

enzyme. Sau d6 ta tién hanh phan hap thu va sé& thu dugc enzyme.

- 11 —"_.1. —_— :_ —
b > (]

Egnd Egsd Ry

oy Egpd A -]
Egnd Egnd 34

Egpl Gt OG-0

1 t 4+ t 4 "

—] ;:ﬂ ITL-_
L= | = =

i . . ) Sén phim ra
Hé théng nudi cdy lén tyc trong nhidu thidt bj
Hinh 4.16: Hé thong nudi ciy lién tuc trong nhiéu thiét bi

4.3. CONG NGHE SAN XUAT ENZYME PROTEASE

4.3.1. Tong quan vé enzyme protease

Nhom enzyme Protease ( peptit — hidrolase ): xUc tac qua trinh thuy phan lién két
lién két peptit (-CO-NH-)n trong phén tir protein, polypeptide dén san pham cudi cing la
cac acid amin. Ngoai ra, nhiéu protease ciing c6 kha ning thuy phan lién két este va van
chuyén axit amin.

Theo hé théng phén loai qudc té thi nhom enzyme nay duoc chia lam 4 phan nhom:

- Aminopeptidase: thuy phan lién két peptit & dau nito amin (— NH,) cta mach
polypeptit.

- Cacboxypeptidase: xtuc tac thuy phan lién két peptit & dau cacbon cuia mach
polypeptit. Hai phan nhom nay thudc loai exo-peptitdase (enzyme ngoai phan).

- Dipeptit hidrolase: thuy phéan cac lién két peptit.
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- Protease: xtc tac sy thuy phan lién két peptit ndi mach (endo-peptitdase)

Céc protease kha pho bién & dong, thuc vét va vi sinh vat, trong d6 dang chi ¥ hon
ca 1a c6 nhiéu vi sinh vat c¢6 kha ning sinh tong hop manh mé protease. Cic enzyme nay co
thé & trong té bao (protease ndi bao) hay duoc tién vao méi truong nudi cay (protease ngoai
bao).

Giéng nhu amylase, mot s6 loai protease da dugc dan toc cac nudc chau A, trong do
c6 Viét Nam sir dung trong mot sé nganh san xudt cic san pham thuc phim truyén thong
nhu: san xuit nudc mim va cac loai mam, san xuat tuong va chao, mot sb loai nem, tré.
Mot s6 noi vi khuan thudce gibng Bacillus, xa khuan thudc gidng Streptomyces, nAm méc
thuoc giéng Aspergillus, Penicillium, Rhizopus 1a c¢6 kha ning sinh tong hop enzyme
protease manh nhat.

Can clr vao co ché phan tng, d6 pH tdi wu, Hartley (1960) di phan loai cac protease
vi sinh vat thanh 4 nhom: protease-serin, P.tiol, P.kim loai va P.axit Trong lugng phan tir
ctia 4 nhom nay twong ddi bé: chang han MP-serin=20000 — 27000, tuy nhién nhém nay c6
mdt s6 ¢c6 M 16n hon nhu enzyme ciia penicillium M = 44000. Asp. Oryzae 5038 va M =
52000, MP.kim loai = 33800 — 48400, MP.tiol va axit = 30000 — 40000.

V& d6 bén thi P. serin bén trong giéi han pH rong, tir 5 — 10 ¢ diéu kién nhiét do
thap. P. serin ciia Bacillus pumilus kha bén trong moi truong kiém, & pH = 11 van giir duoc
80% hoat d6 ban dau.

O nhiét do 36°C nhom nay bi mét hoat tinh nhanh chong. Tuy nhién cac P.serin ctia
Streptomyces fradiae va Stre.reatus lai bén nhiét & 70°C trong 30 phut chi bi mat 10 -15%
hoat tinh.

Céc protease kim loai kém bén nhat trong s6 4 nhom nay, bén trong pham vi pH = 6
— 9, nhanh chéng bi mit hoat tinh ngoai khoang pH ndy. Canxi 1am ting d6 bén ciia nhom
enzyme nay. C4c protease - axit bén trong pham vi pHaxit = 2 — 6, trong mdi trudng axit
chung kha bén nhiét.

Protease can thiét cho cac sinh vat séng, rat da dang vé chuc nang tr muc do té bao,
co quan dén co thé nén dugc phan bd rat rong rdi trén nhiu d6i twong tir vi sinh vat (vi

khudn, nidm va virus) dén thuc vat (du du, dea..) va dong vat
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( gan, da day bé...). So voi protease dong vat va thuc vat, protease vi sinh vat c6 nhiing dac
diém khac biét. Trudc hét protease vi sinh vét 1a mot hé thdng rat phirc tap bao gdm nhiéu
enzyme rat giébng nhau vé cau trac, khéi lugng va hinh dang phan tir nén rat khé tach ra
dué6i dang tinh thé déng nhét.

Ciing do 14 phtc hé gdm nhiéu enzyme khac nhau nén protease vi sinh vat thuong
c6 tinh dic hiéu rong rai cho san pham thuy phan triét dé va da dang.

Protease trong vi sinh vat c6 du 3 loai, mdi loai c6 khoang hoat dong & dd pH khac
nhau va goi 1a protease acid, protease trung tinh va protease kiém. diéu d6 c6 nghia 1a
khoang hoat dong ctia nd c6 d6 pH rét rong.

Protease kiém thudng & ndm men.

Protease trung tinh c6 & rat nhiéu loai nam méc khac nhau, chii yéu 1a cac loai nam
moéc ¢4 mau vang hoa cau  (Aspegillus  oryzae,  Asp. Flavus,
Asp. Fumigatus...). Ngoai ra con thdy & vi khuan Bac. Mensentericus.

Protease acid thuong duoc thu & cic loai nAm méc mau den nhu Asp. niger, Asp.
awamori... Tuy nhién tiy theo diéu kién méi truong va thanh phin co chit trong méi
truong dinh dudng ma protease hinh thanh 13 acid, kiém, trung tinh.

Ung dung

Protease 1a enzyme dugc sir dung nhiéu nhat hién nay trong mot sé nganh san xuét
nhu:

+ Trong cong nghiép sita:

Protease dugc dung trong san xudt phomat nho hoat tinh lam déng tu sita cia
ching. Protease tor mot s6 vi sinh vat nhu A. candidus, P. roquerti,
B. mesentericus,... duoc dung trong san xuat pho mat.

+ Trong cong nghiép san xudt banh mi, banh quy...

Protease 1am giam thoi gian tron, ting d6 déo va lam nhuyén bot, tao do xép va nd
t6t hon.

+ Trong cong nghiép ché bién thit:

Protease duoc dung lam mém thit nhd su thiy phan mot phan protein trong thit, két

qua lam cho thit c6 mot do mém thich hop va co vi tdt hon. Protease duoc sir dung dé lam
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mém thit va ting huong vi thit. (ngdm thit vao dinh dudng protease & pH va nhiét do xéac
dinh - phuong phap nay phd bién va thun loi nhat).

+ Trong ché bién thuy san:

Khi san xudt nudec mam (va mot sd loai mam) thuong thoi gian ché bién thuong 1a
dai nhét, hiéu suit thuy phan (d6 dam) lai phu thudc rat nhiéu dia phuong, phuong phap gai
nén, nguyén liéu ca. Nén hién nay quy trinh san xuat nuéc mam ngan ngay da duoc hoan
thién trong d6 str dung ché phdm enzyme thyc vat ( bromelain va papain ) va vi sinh vat dé
rit ngan thoi gian 1am va cai thién huong vi ctia nudc mam.

+ Trong san xudt bia:

Ché pham protease c6 y nghia quan trong trong viéc lam ting d6 bén cua bia va rat
ngan thoi gian loc. Protease ciia A. oryzae dugc dung dé thuy phan protein trong hat ngii
cde, tao diéu kién xur 1y bia tot hon.

+ Trong cong ngiép thudc da:

Protease duoc str dung 1am mém da nho sy thity phan mot phan protein cua da, cha
yéu 1a collagen, thanh phan chinh lam cho da bj cing. Két qua di loai bo khoi da cac chét
nhét va 1am cho da c¢6 do mém déo nhét dinh, tinh chat d6 duoc hoan thién hon sau khi
thudc da. Trudc day, dé lam mém da ngudi ta dung protease duoc phéan lap tir co quan tiéu
hoa cua dong vat. Hién nay, viéc dua cac protease tach tir vi khuén (B. mesentericus, B.
subtilis), nam méc (A. oryzae, A. flavus) va xa khuan (S. fradiae, S. griseus, S. rimosus...)
vao cong nghiép thudc da di dem lai nhiéu két qua va dan dan chiém mot vi tri quan trong.

+ Ngodi ra, protease con dwoc trng dung rong rdi trong rdt nhiéu nganh khéc nhu:

- Piéu ché dich dam thity phan ding lam chat dinh dudng, chit ting vi trong thuc
pham va san xuat mot so thie an kiéng.

- Protease ctia ndm mdc va vi khuan phdi hop voi amylase tao thanh hdn hop
enzyme dung lam thic an gia suc c6 do ti€u hoa cao, cd y nghia 16n trong chan nudi gia
stc va gia cam.

- Piéu ché moi truong dinh dudng cua vi sinh vat dé san xuit vaccine, khang
sinh,...

- San xuat keo dong vat, chat giit tong hop dé giit tiy cac chit ban protein, san xuét

Trang 118

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

my pham, ...
4.3.2. Nguyén liéu dung trong sin xuit protease.

4.3.2.1. Neuyén Liéu dung lam mdi truwong sin xuit:

+ Pdi véi nudi céy bé mit thi moi truong san xuét chinh 13: cam gao, bot mi, bot
bép, dau trong nghién, rang. ..

+ Pbi v6i nudi cay bé sau thi moi trudng san xuat chinh 1a: Chu yéu 13 mat ri duong
c6 bd xung thém dinh dudng.

4.3.2.2. Gidng vi sinh vt

+ Tur nAm mbéc gdém co: Aspergillus oryzae, Asp.niger, Asp.flavus, Asp.awamori,
Asp.fumigatus, Asp.soizae, A. terricola, 4. saitoi, Penicillium chysogenum ...1a thong dung
nhat.

+ T vi khuan c6 Bacillus subtilis, Bac.mensentericus, Bac.thermophlus,
B. thermorpoteoliticus ...

+ T xa khuén co Actinomyces griceus, Act.fradiae, Act.Rimosus.

4.3.3. Cong nghé san xuit ché pham protease tir vsv theo phwong phap nudi cay
bé mit

4.3.3.1. So db qui trinh cong nghé

4.3.3.2. Thuyét minh qui trinh:

Tir nhitng nguyén liéu ké trén, trude hét chung duge 1am am tai mong ra khay, nong
hodc nia, sau d6 cdy giébng ndm Aspergillus niger mdc vao; tron déu nguyén liéu véi vi
sinh vat va ddy vai man 1én nudi truong phong sach vo tring, gitt am
70 — 85% dé & nhiét dd 30°C sau khoang 30-32 gio thi thdy cac té bao phat trién manh,
moc phu kin bé mat, loai bo nhirng té bao tap,chi gilt nhirng té bao, khuan lac thuan r6i tron
déu ché pham, siy kho nhe 6 nhiét do 45-50°, nghién bop, cho vao tai polyetylen bao
quan dung dan. Khi té bao phat trién trén moi truong 13 lic enzym proteaza dugc hinh
thanh va phat trién theo. ché pham thu dugc 1a proteaza tho ¢ dang ran.

4.3.3.3. Thu nhén san phiam:

Két thiic qua trinh nudi cdy ta ciing thu nhan duoc ché pham enzym protease, ché

pham nay duoc goi 1a ché pham enzym tho (vi ngoai thanh phan enzym ra, ching con chira
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sinh khdi VSV, thanh phan méi truong va nudc trong méi trudng). Tuy muc dich st dung
ma ta c6 thé dung ché phim enzyme tho ndy, ma khong can tinh sach enzyme.

Qua trinh tinh sach protease ciling twong tu qua trinh tinh sach amylase.

Cam gao

Lam &m, tai mong

Tron, khir trung

Asperqgillus  niger Cay vi sinh vat

Ché pham protease

Nghién, bao quan

Hinh 4.17: Quy trinh céng nghé sin xuit enzyme protease tir VSV nudi cy trén
moi trudng rin-xop

4.3.4. Cong nghé san xuit enzyme protease tir VSV theo phwong phap 1én men
chim

Sau khi d& bo xung cac chat dinh dudng cho méi truong thi ta tién hanh hip khur
tring méi truong & nhiét do 118 — 125 °C vdéi thoi gian 40 — 60 phit, sau d6 dé ngudi dén
nhiét do binh thuong ( 28 — 30 °C ) va tiép gibng vi sinh vat (Aspergillus niger ) vao moi
truong, ty 18 giong dua vao 1a 2 — 2,5 %. Sau d6 ta tién hanh nudi cdy va thu dugc ché
pham enzyme protease.

Sau d6 Qui trinh nudi cdy va san xuat cling dugc tién hanh theo hai cach giéng nhu
san xuat enzyme amylase theo phuong phap nudi ciy bé sau.

Tuong ty nhu thu nhan amylase trong nudi cdy bé siu (xem phan trén)
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Nguyén liéu
{mat ri dwong)

Hép thanh tring
Aspergill

, 1rdnvisinh vat
us mniger ‘L

Nudi céy

Thu nhén ché pham

Proteasethd — > Bemsirdung

|

Nghi&n min
Loc > B& . Ding trorlg
‘|, chan nudi

50 hod If £
Conhogc sun—}atamo Kéttha Protease

|

Séy két tua

Thu nhan Ché Pham
protease tinh khiét

Hinh 4.17: Quy trinh cdng nghé sin xuit enzyme protease tir vsv nudi cdy chim
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CHUONG 5: CHE TAO VA SU DUNG ENZYME CO PINH

5.1. TONG QUAN VE ENZYME CO PINH

Cac enzyme khong tan 1a nhitng enzyme bi giit, hoidc dugc cb dinh trong mot ving,
mot khoang nhat dinh, khong bi hoa tan trong cac diéu kién binh thudng, van giit duoc
hoat dong xtc tac, co thé st dung lién tuc va lap lai nhiéu 1an. Céc chét dung dé gén hoac
gilt enzyme thudng duogc goi 1a chit mang (carrier) hay gia thé (support).

Nhu vdy néu c6 thé gin cac enzyme xtic tic cho mot diy cac phan tng theo dung
trat tu ciia né (hé thong nhiéu enzyme, multienzyme) sé nhan duoc hé théng enzyme khong
tan xic tdc cho mét ddy phdan g chuyén héa tir co chat dén san pham cudi ciing
(vi du: tor duong thanh ruou qua qua trinh duong phan). Do ddc tinh khong bi hoa tan ma
van giit duoc hoat do xtic tac, uu diém ndi bat cua enzyme ¢ dang khong tan so véi khi ¢
dang hoa tan la: co thé si dung lap lai nhiéu lan mét lwong enzyme xdc dinh, do d6 lam
giam dang ké gid thanh ché pham enzyme, va c6 thé sir dung lién tuc trong cic hé théng
dong chay.

Ngoai ra, enzyme khong tan c6 do bén véi cac yéu td hoa 1y 16n hon khi ¢ dang hoa
tan.

Ngoai enzyme, ngudi ta cling tao cac té bao, co quan tir cua té bao, té bao vi sinh vat
& dang khong tan dé sir dung trong cac qué trinh sinh hoc.

Trong té bao séng, cd nhiéu enzyme gan véi mang cia té bao, hodc co quan tir clia té
bao (cac enzyme gin v6i mang hodc matrix cta ty thé), mot sb enzyme xuc tac cho qua
trinh oxy hoa khur, ATPase v.v..., d6 cling 1a dang enzyme khong tan.

DPac diem cua enzyme khong hoa tan

Khi nghién ctru tao ra enzyme khong hoa tan, cac nha khoa hoc dwa ra mot sé dic
diém ciia enzyme khong hoa tan nhu sau:

+ Hoat tinh riéng cua enzyme khong hoa tan thuong nho hon enzyme hoa tan cung
loai. Pac diém nay cua enzyme khong hoa tan 1a do nhitng nguyén nhan sau:

- Do dic diém dién tich chat mang. Khi gin enzyme vao chit mang c6 dién tich
khéc, cau tric khong gian cua enzyme sé& bi thay d6i. Tir d6 hoat tinh cua enzyme sé& giam.

Mtc d6 giam hoat tinh phu thudc vao muac d6 thay doi cau trdc khdng gian cua enzyme khi
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ta gan chdng vao chat mang.

- Do sy nhdt enzyme vao mot gel. Khi ta nhét enzyme vao mot gel nao do, cac gel
nay s& bao quanh phéan tir enzyme, khi d6 co chat kho tiép can enzyme, va nhu vy, phan
tmg kho thuc hién duoc. Phan ung chi xay ra khi co chét tiép xtc v6i enzyme. Trong
truong hop nay cac gel nhu mot vat can.

+ Enzyme khong hoa tan tuan theo dinh luat Michaclis — Menten (phan rng gitra
enzyme va co chat). Tuy nhién phan Gng giita co chit va enzyme khong hoa tan c6 nhitng
sai khéc nhét dinh.

- C6 thé xay ra hién tuong canh tranh co chat giita enzyme va chat mang.

- Hién tuong khuéch tan co chit va cic san pham lam giam hoat tinh cta enzyme
hay téc d6 phan tng.

+ Enzyme khong hoa tan thuong ¢ tinh bén nhiét hon enzyme hoa tan.

+ Enzyme khong hoa tan thuong c6 pH chuyén dich sang mién kiém hay mién axit
hon hon enzyme hoa tan cung loai.

+ Enzyme khong hoa tan c6 kha ning bao quan tét hon enzyme hoa tan.

+ Enzyme khong hoa tan c6 thé thuc hién phan Gng nhiéu 1an. Pic diém nay rat co y
nghia trong phan img quy mo cong nghiép.

5.2. PHUONG PHAP CHE TAO CHE PHAM ENZYME KHONG TAN

Co thé str dung cac phuong phap nhu: hip phu, dwa vao trong mang ludi cia gel
(bdy enzyme trong cac 16 nho cua cac gel duoc trung hop), boc trong cac nang nhod
(capsule), lién két hoa tri v&i gia thé khong tan, tao cac lién két chéo giita cac phan tur
enzyme (hinh 5.1). Diéu quan trong 1a phai lva chon dugc nhimng diéu kién thich hop sao
cho gén duoc nhiéu enzyme nhét (tinh trén mdt don vi dién tich, hodc mdt don vi khdi
luong), enzyme it bi thoi ra khoi chat mang, it anh huong dén hoat d6 E nhat. Sau day sé
mo ta chi tiét thém vé cac phuong phap nay:

5.2.1. Hap phu (adcorption) enzyme dwoc gin véi gia thé khong phai bang lién
két cong hoa tri, ma dwoe hap phu vat Iy trén bé miit gia thé.

Phuong phéap nay dugc st dung sdém hon ca, tir ndm 1916, nguoi ta da cho invertase

(saccharase, 3.1.2.26) cia ndm men hap phu trén than ma van giit duoc hoat tinh thuy phan
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duong (sucrose).
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Hinh 5.1. So' @ minh hoa cic ché pham enzyme khong tan dugc sin xuit theo

cac phwong phap khac nhau

a) Hap phu; b) Nhét enzyme trong céc 16 gel; ¢) Boc enzyme trong cac nang (capsule); d) Tqo lién

két chéo giira cac phan tir enzyme; €) Gan E vao chat mang bang lién két cong hoa tri (-).

(i). E két hop véi chat mang khi khéng qua hogc qua spacer cé chiéu dai khac nhau;

(ii). Spacer c6 thé két hop véi trung tm hoar déng ciia enzyme lam bat hogat enzyme.

Phuong phap niay dé thuyc hién nhat, va thuong it anh hudng dén hoat d6 cua
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enzyme. Tuy nhién, enzyme ciing dé bi rira troi trong qué trinh sir dung 1ap lai nhiéu lan.
Mirc d6 gitt enzyme trén chit mang, phu thudc nhiéu vao pH, luc ion. Khi mudn tach
enzyme khoi chat mang co thé sur dung dung dich c6 lyc ion 16n.

Céc gi4 thé duoc dung dé hip phu c6 dung tich hip phu 16n nhu:

- Cellulose va cic din xuidt cia ndé nhu diethylaminoethyl (DEAE) hoic
carboxymethyl (CM) cellulose;

- Dextran va cac dan xuat dextran: DEAE - va CM-dextran:

- Hydroxylapatite, calcium phosphate

Trong thuc té, dé ha gi& thanh, ciing c6 thé dung cac nguyén liéu thd hon nhu dat sét,
alumina, bentonite, than, mat cua hoac bot giéy, v.v... (da xu 1y dé loai céc tap chét c6 thé
kim ham enzyme). Trong qua trinh sir dung mat cua hay dét sét cling nhan thay kha ning
hap phu enzyme phu thudc nhiéu vao loai g, loai dat sét, kich thudc ciia ching, phuong
phap xir ly. Doi v6i dat sét con can luu ¥ chudn bi dang hat nhu thé nao dé dong co chat c6
thé di qua ma khong bi nghén.

5.2.2. Lién két ion giir enzyme va chit mang

Tir nam 1956, Mitz da tién hanh gan catalase vao DEAE-cellulose qua lién két ion.
Do phuong phap kha don gian, nén ciing da dugc st dung dé tao cac ché pham khong tan
ctia nhiéu enzyme khac. Cac chét trao doi ion khac nhu CM-cellulose va cac din xuét khac
cta cellulose. Sephadex ciing nhu cac nhua trao doi ion khéc cling c6 thé duoc dung trong
phuong phap nay. Do bén lién két giita enzyme voi chit mang phu thudc vao pH, loai dung
dich, dém va luc ion. Thay doi cac yéu to nay co thé thu lai enzyme, chét mang ma khong
1am bién d6i tinh chét va cu triic clia né.

5.2.3. Giir enzyme trong gel (entrapment)

Tt nam 1963, Bernfeld va Wan di mé ta phwong phap nhét (entrapment) céc
enzyme (trypsin, papain, amylase va ribonuclease) trong gel polyacrylamide.

- Uu diém cta phuong phap nay 1a khong két hop truc tiép enzyme vao gia thé hay
chat mang, ma c6 thé hinh dung nhu 1 enzyme bi bdy trong cic mat ludi cta ludi (hinh
5.1. b), Nén cdu triic ciia enzyme khéng bi bién déi nhiéu.

- Han ché cuia phuong phép:
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+ Céc co chét phan til 1on (protein, acid nucleic) khong di qua mang duoc, vi vay d6i
v6i cac enzyme nhu protease, nuclease khong dung phuong phap nay.

+ Trong mot s trudng hop, kich thudc cia cac mat ludi ciing khé diéu chinh that
ddng nhét, do d6 enzyme ciing c6 thé thoat ra mot phan.

+ Mot s gbc tu do dugc tao thanh trong qua trinh tring hop c6 thé kim him
enzyme.

Vi vay, can lya chon diéu kién vé pH, nhiét do va céc diéu kién khac cua qua trinh
triung hop sao cho it anh huong dén hoat dong ciia enzyme, kich thudc cac mét ludi (noi
gilt enzyme) di bé dé enzyme kho bi thoat ra ngoai khi sir dung, nhung ciing phai du 16n
dé co chat co thé khuéch tan vao dén enzyme, va san pham duoc tao thanh c6 thé khuéch
tan ra khoi mat luéi.

- Pé chuan bi ché pham theo phuong phap nay, ¢ thé thyuc hién theo cac cach sau:

+ Pua enzyme vao gel bang cach trung hop gel trong dung dich c6 enzyme & nong
d6 cao, viéc trung hop nhd tic dung cua cac héa chat (gel polyacrylamide, polymer tu
nhién nhu alginate, gel K-carrageenan); nho birc xa (gel polyvinyl alcohol, pyrrolidone);
hodc nho anh sang (polyethylen glycol dimetacrylate).

+ Pua enzyme vao cac soi: cho hdn hop c6 chira cac thanh phan dé tring hop va E
di qua mit ludi, s& tao duoc cac soi co gin enzyme; hodc ciing c6 thé cho dung dich E di
qua soi rong, soi c6 13, tao diéu kién thuan loi dé gin enzyme vao.

Dé thuc hién phuong phap ndy c6 hiéu qua, cAn nim ving cac diéu kién tring hop
dé c6 thé dé dang dat duogc gel dung theo yéu cau.

Céc chat c6 thé dung dé tao gel trong phuong phap nay 1a cac chit co cau tao mat
lu6i nhu: gelatin, alginate (polysaccharide cua tdo), agarose, polyacrylamide, hodc cac
prepolymer tong hop.

Tuy muyc dich sir dung, c6 thé cat gel (dd duoc tring hop c6 chita enzyme) thanh
ting 16p mong, ting mau nhé hay ting hat (gel da dugc loai nudc va nghién thanh hat) dé
1am ting bé mit tiép xuc cua enzyme trong gel véi co chét trong dung dich. Sau day s& néu
chi tiét hon vé mot sb cac chat duoc sir dung trong phuong phap nay.

5.2.3.1.Alginate dé tao ché pham calcium — alginate — enzyme khong tan
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Alginate (acid alginic) & acid polyuronic tach tir rong bién, bao gém cac don vi cu

tao cuia cac acid D- mannuronic va L- guluronic két hop voi nhau bang lién két  B-1,4

COOH H H ]
H O
OH O COCH
[ o=
H H H
- . —n
acid D - manuronic acid L - guluronic

Mudi natri cua alginate (sodium alginate) 13 chat hoa tan trong nuéc, do d6 co thé
tron voi enzyme trong dung dich, sau d6 thém tirng giot dung dich calcium chloride sé& tao
thanh gel calcium alginat khong tan c¢6 chira enzyme. Phuong phép nay dugc dung kha
rong rai vi kha don gidn va alginate ciing dé tim.

5.2.3.2.K-carrageenan, tao gel K-carrageenan — enzyme khoéng tan

K-carrageenan 1a hon hop cac polysaccharide twong tu agar-agar, tach tir tao do, hoa
tan trong nudc hoic trong dung dich mudi, c6 khoang 4-5% carragenin, |a polysaccharide

c6 chura galactose va galactose sulfate:

CH,OH .

H OH
n = 250-2000

Nguyén tac: thém tir tir dung dich chat tao gel (potasium chloride, hoic céc cation
khidc nhu ammonium, alcium, aluminum) vao dung dich mudi k-carrageenan cé chua
enzyme, s& nhan duoc ché pham enzyme khong tan. Glutaraldehyde va
hexamethylenediamine c6 tac dung lam cho gel cung hon va enzyme dugc gilt trong gel
bén hon. Theo Chibata va cong su, k-carrageenan 1a nguyén li¢u tdt dé ¢ dinh té bao vi
sinh vat dung trong cong nghiép san xuat nhiéu chat khac nhau.

5.2.3.3.Polyacrylamide, tao gel polyacrylamide — enzyme khdng tan

Tién hanh trung hop cac monomer acrylamide va N,N’-methylenebisacrylamide
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(Bis) trong dung dich c¢6 chira enzyme, va mot sé yéu t6 can thiét cho qua trinh tring hop
(TEMED, potassium persulfate, hinh 5.2):
CHg =.CH

|
Co

|
CH, = CH NH

| |
CONH, + CH, +
|

NH

acrylamide CI:O
[

CH; = CH

Bis

Kz8204

TEMED \

~

- CHE— (I:H —CHQ—?H - CH2 —(l:H —CHZ—"?H-—CHz'— C|H —CHz—

(|30 CONH, CONH, (l:o CONH,

NH NH

| | | ‘
CH» CH; Gel polyacrylamide
| | 6 E trong mat lui
I;JH r|\lH cua gel
(iLIO . (IJO
~ CHy = CH — CH,— (llH — CH; —CIIH —CH; —CH—CH, — ?H - CHp —
coO Co ' CO

i | i
NH, NH; NH

Hinh 5.2. Cac phan &rng trung hop gel polyacrylamide tir cAc monomer trong
dung dich c6 enzyme dé tao ché pham enzyme khong tan (enzyme bi nhot trong cac
mit ludi)

TEMED: N,N,N’,N - tetramethylenediamine

5.2.3.4.Cdc tién polymer (prepolymer) tong hop dé tao cic polymer téng hop
enzyme khdng tan
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Qué trinh tring hop dugc thuc hién nho anh sang (photo-cross-linkable resin
pre.polymer): Chuan bi dung dich c6 prepolymer, enzyme va chat lam ting do nhay thich
hop nhu benzoylethylether, chiéu tia UV budc séng dai (long-wave-length UV light,
khoang 360nm) trong vai phut, s& tao thanh lién két chéo giita cac prepolymer, gel dugc
hinh thanh, nhét enzyme trong cac 16 gel. Phuong phap nay di duoc st dung dé ¢ dinh té
bao ndm men san xuat ethanol & quy mé pilot.

Céc prepolymer duoc dung c6 chira cac doan c6 tinh chat ua nuée hay ky nudc, tiy
thudc chiéu dai cua cac doan nay, do d6 co thé diéu chinh tinh wa nudc hay ky nuédc cia

chung don gian hon. Vi du prepolymer urethane:

CH,
O\} c | = o]
P — O—+CH,CH,Ob—CH-CH,,~ Ofp——(CH,~CH,~ O}z— c\
NH S NH
N e > N
CH, g 0% CH,

Khi thay d6i ty 1& giita polyethylenglycol va polypropylenglycol s& thay d6i can
bang tinh wa nudc cua gel. Khi tron prepolymer urethane long véi dung dich nudc cua
enzyme, cac prepolymer phan ting véi nhau, tao thanh cac lién két urea ndi cac phan tir v6i
nhau, giai phong dioxyde carbon, enzyme bi nhét trong cac mat ludi cia gel.

- Str dung prepolymer tong hop c6 cac vu diém sau:

+ Chét tién polymer (prepolymer) khong chira monomer, nén loai trir dwgc anh
hudng cta chung dén phan tir enzyme.

+ C6 thé tao cac gel c6 kich thudc cua cac mét ludi theo yéu cau bang cach sir dung
céc prepolymer c6 chiéu dai mach thich hop.

+ C6 thé tao gel co céac tinh chat hoa 1y thich hop (vi du cin bang giita tinh wa nudc
— ky nudc) mot cach dé dang bang cach tién hanh cac thi nghiém lya chon cac prepolymer
thich hop trude khi sir dung dé trang hop véi enzyme.

5.2.4. Boc enzyme trong cac nang nhé (microcapsule)

Phuong phap nay lan dau tién da duoc Chang cong bd vao nim 1964, tac gia da dwa
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carbonic anhydrase (E.C.4.2.1.1) vao trong cac capsule. Sau d6, nam 1971, Gregoriadis da
tao duoc cac liposome chtra amyloglucosidase (E.C.3.2.1.3). Ca 2 ché pham di dugc sir
dung trong diéu tri.

Enzyme co thé duoc boc bﬁng cac loai mang khac nhau, tao thanh cac dang khdc
nhau. C6 thé phan biét cac kiéu sau:

- Microcapsule: Mang dung dé boc enzyme 13 mang ban thim (c6 cac 16 nho dé cac
chat phan tir thap c6 thé di qua nhung enzyme khéng di ra duoc) tong hop.

- Liposome: Mang long, dugc tao thanh tr cac phospholipid, cac liposome chira
enzyme thudng dugc dung trong y té hodc trong my pham.

- C4c soi c6 cac 16 rong (hollow- fiber).

Phuong phap nay c6 thé xem 1a hau nhu khong 1am anh huéng dén cau tric cua
phan tir enzyme, va c6 thé dong thdi boc nhiéu enzyme xuc tic cho mot ddy phan tng
trong cling mot tai (nhung can tranh céc protease, vi chiing c6 thé phan giai cc enzyme)
dé thuc hién mot qua trinh trao doi chat qua nhiéu phan ung lién tuc nhu trong hé thong
sdng. Cac chit thuong dung dé boc enzyme 13 polyamide hodc nitrocellulose. Ngudi ta
cling c6 thé tao cac ché pham enzyme khong tan & dang liposome. Tién hanh nhu sau: hoa
tan cac amphipatic lipid (lipide c6 chira dau wa nuéc va dau ky nudc), nhu phosphatidyl
choline va cholesterol trong chloroform, trang thanh 16p mong trén thanh ctia mdt binh
quay; thém dung dich enzyme trong nudc, lam sao dé cé thé nhanh chong phan tan déu
enzyme, s& tao thanh cac liposome & dang mang lipid boc cac giot nudc. Do d6 c6 mot sb
enzyme dugc gitt bén trong liposome, con mot sé khac con lai s& két hop vao mang
liposome.

5.2.5.Tao lién két chéo (cross-linking) giira cac phén tir enzyme

Nam 1964, Quiocho va Richards d3 mé ta phuong phap tao lién két chéo giira
carboxypeptidase A voi glutaraldehyde. Phuong phap niay hoan toan khong dung chat
mang, ma thuong ding cac chat c6 nhém chic nang kép (bifunctional reagent), c6 2 nhom,
chtrc 6 hai dau hoan toan gidng nhau, phan tng voi cac nhém chire cta cic phén tir enzyme
khac nhau, tao cac lién két chéo giira chiing, “khau” cac phan tir enzyme lai v6i nhau thanh

cac phan tir c6 kich thudc 16n hon, khong tan, ¢ thé tach khoi dung dich bang cach ly tim
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hay loc.
Céc chét thuong duoc dung vao muc dich nay 1a glutaraldehyde, va mot s chat khac
nhu dimethylsuberimidate (hinh 5.3) v.v..., phan (mg véi nhém amine; hoic mot s6 chat

phan tng v4i nhém carboxyl (-COOH), nhém thiol (-SH), trong do glutaraldehyde duoc

dung pho bién nhat.
0 o)
Il i
2(®)~(CHa)g~NHz) + HC — (CHy)3-CH
Lys Glutaraldehyde
H,0
®-(CHa)g = N= CH- (CHz3~CH= N - (CHy); - ®
+ - + -
NH,CI NH,CI
Il 1
2E)~(CHy)~NHz)+ HiC~0 —-C — (CHp)s—-C — O — CH,
Lys Dimethylsuberimidate
2CH,OH
+ - + -
NH,CI NH,C}

®-(CHy) ~ NH -!:I — (CHy)s -!:I — NH = {CHy), - ®
Hinh 5.3. Sir dung glutaraldehyde, dimethylsuberimidate dé tao lién két chéo
giira cac phan tir enzyme
5.2.6. Gan enzyme vao chit mang rin bang lién két cong héa tri
Vao nim 1953, Grubhofer va Schleith d3 tao duoc cac ché phém khong tan cua mot
s6 enzyme nhu carboxypeptidase, diastase, pepsin, va ribonuclease bang cach tao lién két
cong hoa tri gitra enzyme vo1 polyaminostyrene da dugc diazot hoa.
Nhitng wu diém ciia phirong phdp
- C6 thé tao cac ché phém c6 d6 bén cao, co thé su dung trong nhiéu qué trinh san
Xuat & quy mo 16n, trong hé théng dong chay.
- Do enzyme gan trén bé mat chat mang nén dé tiép xtic véi co chat.
Nhitng han ché ciia phirong phdp
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- Cau trlic clia enzyme c6 thé bi thay d6i mot phan trong qué trinh gin véi chat
mang, lam gidm hoat do xuc tac.

- Do lién két chit giita enzyme véi chat mang, c6 thé 1am giam su di chuyén tu do
cua enzyme, va tir do cling lam giam hoat dg cua no.

- Viée tim duoc cac diéu kién thich hop cho qué trinh san xuét ché phim khong tan
theo phuong phap nay ciing c6 nhiéu khé khan.

Tuy nhién, cho dén nay, ngudi ta ciing dd c6 nhiéu bién phap dé khic phuc nhiing
nhuge diém di néu.

Nhitng déc tinh can ¢ cia cdc chdt mang

- Bé mat chat mang phai tuong thich v6i enzyme.

- Phai ¢6 cdc nhom c6 kha nang phan trng v&i cac nhém chirc ctia protein (cac nhom
amin, carboxyl, hydroxyl, va cd nhom thiol).

- C6 dung tich két hop cao.

- Chat mang phai c6 tinh “tro” d6i véi thanh phan phan tng.

- Chat mang phai bén trong diéu kién qua trinh phéan g lién tuc kéo dai.

Do bén ciia ché pham con tiy thudc tinh chat hoa 1y ciia chat mang va phuong phap
gin enzyme.

Céac nguyén liéu thuong ding lam chdat mang

- Céc chét vo co: thay tinh, aluminum oxyde, gdm (ceramic).

- Céac polymer tong hop (polyamide, polystyrene, polyacrylate, polyacrylamide,
polyester v.v...

- Céc polymer cua saccharide va din xudt cua ching: agarose, dextran, chitin,
cellulose; hay mot s6 protein nhu collagen, gelatin, albumin (thudng duoc ding 6 quy mo
phong thi nghiém). Cac chét ndy c6 bé mit phan tir wa nude, lai 6 nhiéu nhom hydroxyl,
c6 thé dé dang tao thanh lién két cong hoa tri véi enzyme.

Cau néi (spacer) givawx enzyme va chit mang

Két qua nghién ciru cho thiy khi két hop truc tiép enzyme vao chit mang c6 thé co
anh huong x4u dén hoat do enzyme, mot phan 1a do chat mang c6 thé can tré vé mat khong

gian doi voi viéc ti€p xuc gilta enzyme va co chat. Vi vay thuong dung spacer c6 vai tro
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nhu 1a cau noi gitra E va chat mang, c6 thé vi nhu tay don dua enzyme ra xa chat mang
hon, 1am cho enzyme c6 thé hoat dong trong pham vi mdi truong rong hon, dé tiép xuc voi

co chit hon (hinh 5.1 e.i).

OH o
=
AN
' _ C=NH  Déan xuatimidocarbonate
0O 7/ hoat d6n
ong
i)Ganvai E :

i) Hoat hda

OH OH ©

;o_c_m_@ —c—i—) 0
il Il N
o NH Je=n—(&)

Dan xuat N-carbamate DAan xudt isourea D2n xuat imidocarbonate

Hinh 5.4. So' 6 phan ng hoat héa chit mang bang BrCN, gin enzyme vao
chat mang di hoat héa
Khoang cach giita enzyme va chat mang ciing c¢6 vai trd quan trong, khi cé spacer,
khoang cach giita enzyme va chat mang khoang 1 nm. Van dé 1 phai lam thé nao dé chon
duogc chiéu dai spacer thich hop, vira bao dam d6 linh dong ctia enzyme va ciing khéng qua
dai, néu qua dai enzyme lai c6 thé bi quay lai gan chit mang hon (hinh 5.1 e.ii). Déi véi
cac spacer ¢6 cac nhém methyl, viéc diéu chinh d6 dai cua né co thé thuc hién béng cach

tang hay giam s6 nhom methyl (-CH,-) trong phan tir cia n6: néu muén tranh tuong tac
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khong c6 1oi cua chit mang, dung spacer dai hon; néu mudn enzyme gin voi chit mang
hon thi rat ngén chiéu dai cua spacer.

Ngoai chiéu dai, dé thuc hién c6 két qua phuong phap nay con can luu y dén kiéu
lién két giita enzyme va chit mang, trinh tu két hop (spacer két hop voi enzyme trude rdi
m&i két hop voi chit mang hay nguoc lai).

5.2.6.1. Phwrong phdp gin enzyme vao chit mang bang licn két cong héa tri

Trong nhiéu truong hop thuong tién hanh qua 2 giai doan chinh:

- X1r Iy, hoat hoa chat mang trude khi gin enzyme.

- Gin enzyme vao chat mang di duoc hoat hoa.

Mot sé phuong phap thuong ding dé hoat héa chit mang nhu: dung cyanogen
bromide, diazot hoa (diazotation), azide acid, cac chat ngung tu (condensing reagent) v.v...
Sau déy sé& trinh bay mot s6 vi du.

a) Cyanogen bromide (BrCN) duoc sir dung phd bién dé hoat hoa cac chat mang co
nhiéu nhém hydroxyl nhu cac polysaccharide, cac hat thiy tinh, gdm. So d6 phan ng qué
trinh nay duogc trinh bay trén hinh 5.4.

b) Phwong phdp alkyl héa cic nhom tréri chat mang lam cho n6 dé dang phan ng
vbi cac nhom amino, nhom hydroxyl phenolic, nhom sulfhydryl ctia phan tir enzyme. CAc
dan xuat halogen cia acetyl cellulose, din xuét triazinyl ciia cellulose hay cac chat trao doi

ion khac da dugc dung trong phuong phap nay (hinh 5.5).

BrCH,COBr
OH

BrCH,COOHM/dioxane

O — COCH,Br . '+®

i Nar!elhanol OCOCH, — @

/+®

O — COCH,|

Hinh 5.5: Phuwong phap ankil hoa
c) Tao cau disulphide giita enzyme va chat mang
Dbi v6i cac enzyme co6 nhom sulfydryl khong co vai tro quan trong d6i véi hoat
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dong xtic tac cua enzyme, c6 thé ding C&cC chit mang c6 nhém sulfydryl dé tao cau
disulphide v6i enzyme. Phan trng nay c6 tinh thuan nghich, c6 thé dé dang tach enzyme
khoi chat mang (néu hoat d§ cua no bi giam), dé tai tao ché phém, chi can thém chat khur
Vao.

d) Diing cdc héa chit ngung tu (condensing reagent)

Vi dy, st dung carbodiimide 1am yéu t6 ngung tu dé tao thanh lién két peptide giita
cac nhom carboxyl hodic nhém amino cia chit mang, véi cdc nhém amino va cac nhém
carboxyl cta enzyme. Phuong phap nay duogc st dung dbi voi chat mang cellulose (hinh
5.6).

R R'
| |
N NH
I l
Cellulose — OCH,CQOH + ifit — Cellulose - OCH,CQO. C
fl
N N
CM-cellulose i |
er RI.
a. carbodiimide
Cellulose - OCH,CONH - (B)
{enzyme khong tan)
+
R'NHCONHR"
NH, - ®

Hinh 5.6. So' @6 phan g tao thanh lién két peptide giira enzyme va chit mang
CMC-cellulose khi sir dung acid carbodiimide 1am yéu t6 ngung tu

e) Tao lién két peptide biang phwong phap azide acid

Phuong phéap nay dwege dung trong hoa tong hop peptide. Vi du, sir dung chat mang
la CM-cellulose, phan @ng tién hanh nhu sau (hinh 5.7).

Trong enzyme c6 dinh ché tao theo phuong phéap nay loai lién két co ban duoc tao ra
|2 lién két peptit. Lién két nay giup cho enzyme duoc giit 6n dinh trén chat mang ma khong
anh huong dén trung tdm hoat dong cua enzyme. Lién két peptid 1a loai lién két rat bén dya

trén céc lién két cong hoa tri.
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OCHZCOOH CH,OHMHCI OCH,COOCH; H,NNH, OCH, —CO — NHNH,
(hydrazine)
CM - celiulose r ester methyl : hydrazine
CM - cellulose

NaNO, /HC!

§~OCH200NH —® . g OCH, — CON,

Enzyme khéng tan
©—m

Hinh 5.7. So' @6 phan g tao lién két peptide giira enzyme va chit mang bing

phwong phap azide acid
) Phwong phéap diazot hda: Phuong phap nay duoc sir dung ddi véi cac chat mang
c6 cac nhém amino thom, nhém amin ctia nd duoc diazot hda bang acid nitrous, tao thanh
dan xuit diazonium. DAn xuat ndy phan (ng véi enzyme tao thanh enzyme khéng tan. Vi

du: dung chat mang 1a 4-aminobenzyl cellulose, phan ung tién hanh nhu & hinh 5.8.

NaN02 HC!
N*= N,CF

®

Hinh 5.8. Phan ting diazot héa chat mang 4-aminobenzoyl cellulose dé tao ché
pham enzyme khong tan bang lién két cong héa tri
2) Co dinh enzyme trén bt thiiy tinh bing lién két cong héa tri
Chat mang bot thay tinh ¢6 nhiéu vu diém nhu chiu dugc cac diéu kién khic nghiét,

c6 cau truc bén virng, vi vay rat thuan tién dé st dung trong cong nghiép.
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(3-AP-TS)
O~ CH, = CH;

CH;—CH,— C)—?l-CH2 CH,—CH, ~NH,
; O~CH,—CH, §CHz = CH,
hiy tinh Si—0- Sl—-CH2 CH,;=CH, = NH,
@ ) o CH, —CH,

(I':!

0 .

O—CH, ~CH, I A@ _

Si=~0- Sl—CHZ-CH CHZ—NH/\© e N,
O —CH, —CH, NO, @ P-nitrobenzoylchloride

NasS,0, (e
Si— O-—Sl——CHZHCHz—CHz —NH /@
NH

&-cH, - CH,

0 .
0= CH, = CH, I ®
Si-0- s.—cH2 CH,—~CH, = NH
O—CH, - CH, Nt
"
o

H
o
® O-CH, — CHy I
Si- O-?:-CH-‘, CH,~CH, — NH
O—CH, — CH, N
™ NH
OH

Hinh 5.9. Cac giai doan hoat héa va gin enzyme vao bé mit thiy tinh (khong cé

16) 3-AP-TS = 3-aminopropyl-triethoxysilane; Y = goc tyrosine ciia enzyme

Han ché chinh cta loai chdt mang nay 1a c6 tinh “tro” vé& héa hoc. Vi vay dé c6 thé
sir dung chung c6 hiéu qua, can phai gan thém cac nhom phan mg vao bé mit cta nd. Co

thé trinh bay tom tit qua trinh gin E vao bé mit bot thuy tinh khong c6 16 (nonporous
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glass) nhu trén hinh 5.9.

Chuén bi bot thay tinh, hat c6 duong kinh khoang 1mm, qué trinh gin enzyme duoc
thuc hién qua 5 budce chinh nhu sau:

1)Hoat héa bé mit thiy tinh bang phan Gmg voi silane dé dwa nhom amin vao.

2)Phan tng tiép voi p-nitrobenzoylchloride, nhém nitro cua vong thom s& dwgc
chuyén hoa tiép bang cac phan tmg khac.

3)Khtr nhom nitro thanh nhém amino.

4)Cho tac dung vai acid nitrous, nhém amino chuyén thanh cation diazonium.

5)Nhom diazonium s& két hop véi gbe tyrosine trong phan tir E.

h) Co6 dinh enzyme vao polyamide (vi du nylon) bing lién két cong hoa tri

Nylon 12 polyamide k¥ thuat quan trong nhat, 13 polymer mach dai dugc tao thanh
do phan tng ngung tu véi lugng tuong duong cua acid adipic va hexanediamine
(polyhexamethylene adipamide, nylon 6,6,6,6-polyamide, s6 6 c6 nghia 1a mdi thanh phan
clia phan tng ngung tu, acid va amine déu gop vao 6 nguyén tir carbon).

n HOOC-(CH,)4-COOH + n H,;N-(CH;)s-NH, —[-NH-CO-(CH;)4-CO-NH-(CH)s-
In

Uu diém cua nylon 1a bén dudi tac dung cua vi sinh vat, va ciing c¢6 tinh wa nudc &
muc d6 nhat dinh. Vi vay, cO thé sir dung nylon dé boc enzyme (tao capsule), hoac co thé
dung dé hap phu enzyme, nhung khé tao dugc lién két cong hoa trj gitta enzyme va nylon
Vi N6 chi ¢6 2 nhém & hai dau phan tir 1 c¢6 thé phan Gng véi enzyme.

Pé ting s6 nhom co kha ning két hop v6i enzyme, can thity phan mot so lién két
amide trong polymer (nhung phai khéng pha hong céu tric polymer) dé tao thanh céc
nhém amino va carboxyl tu do c6 thé két hop véi enzyme.

i) Co dinh E vao cic nhém amin sau khi thity phan mot phan polyamide

Qua trinh nay gém 4 budc:

1-X1r Iy polymer dé lam ting dién tich bé mat va ting kha ning tiép xuc véi nudc.

2-Cét dit mot so lién két amide.

3-Hoat hoa cac nhom amin hoac nhom carboxyl tu do.

4-Gan enzyme vao polyamide da duoc hoat hoa.

Chi tiét cac bude ndy nhu sau:
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1) Xt 1y polymer: Chuén bi khoang 10 mau polyamid tong hop c6 kich thuéc 2cm?,
nhiing vao hon hop 18,6% (w/w) CaCl, va 18,6% (w/w) nudc trong methanol dung trong
binh quay day tron. Lip binh vao may quay (khong c6 chan khong) & 50°C. Sau d6 rira cac
mAu polymer can than bang nudc trén phéu loc ht.

2) Cit dit mot sb lién két amide: Nhung cac mau polyamide di rira sach trong dung
dich HC1 3,65M va quay 40 phut trong may quay (khong c6 chan khong) & 50°C. Rua ky
cac mau nylon (trén may loc hut) bang nudc, sau do6 rira bang dung dich dém borate 0,2M,
pH 8,5.

Ciing c6 thé cit dut lién két amide theo cach khac: Cac mau polyamide da kho, sau
khi nhing trong methanol, gitt trong 12 gio ¢ 70°C trong 25ml N,N-dimethyl-1,3-
propanediamine, rira k§ voi nuée trén phéu loc hut.

1) Hoat héa cac nhom amine tu do: Cho cic mau polyamide di xir ly nhu trén vao
binh quay trong 25ml dung dich 5% (w/v) glutaraldehyde trong dung dich dém borate
0,2M pH 8,5, cho may quay 15 phut & 20°C. Loai bé glutaraldehyde thira bang cach rira
trén phéu loc hut véi dung dich potassium phosphate 0,1M, pH 7,5.

2) Gan enzyme: Ngay sau khi di rira sach, nhiing cic mau polyamide vao dung dich
enzyme (0,2- 0,5mg/ml trong dung dich potassium phosphate 0,1 M, pH 7.5), giit 3 gitt &
4°C.

Loai bé phan enzyme con thira (khéng gan vao chat mang) bang cach rira nhiéu lan
v6i1 dung dich NaCl 0,5M trong dung dich potassium phosphate 0,1M, pH 7,5. Sau d6 giam
noéng d6 mudi bang cach ria v6i dung dich potassium phosphate 0,1M, pH 7,5. Ché pham
gitr trong dung dich potassium phosphate 0,1 M, pH 7,5 ¢ 4°C.

Néu can bao quan lau, ¢ thé rira nhanh véi nude va lam kho 6 diéu kién binh
thuong (d6i voi mot sé enzyme co thé khong bén trong diéu kién nay).

Néu mubn gin enzyme vao nhom carboxyl, sau khi d cit dirt mot s6 lién két amide,
can bao vdy nhém amino bang cach xir Iy véi dung dich sodium nitrite 1% (w/v) trong
HC1 0,5M di lam lanh trong nuéc da, tiép tuc giit trong dung dich nay 20 phut & 40°C.

Hoat hoa nhom carboxyl tw do: Ngdm cac mau nylon di xir Iy nhu trén 4 gio ¢ 10°C

trong dung dich hexane di a mine 1% (w/v) va dung dich dicyclohexylcarbodiimide 1%
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(w/v) trong dichloroomethane. Loai hexanediamine thira bang cach ria véi
dichloroomethane, acetone, va nudc da lam lanh trong d4, mdi loai 10ml. Qua trinh hoat
hoa dugc hoan thanh sau khi ngdm 20 phut trong 10 ml dung dich sodium nitrite 1% (w/v)
trong HC1 0,5M ¢ 0°C. Rira lai bang 10ml HC1 1 mM dé 1am lanh trong d4. Tién hanh gin
enzyme va bao quan nhu trén.

Tom lai, dé tao ché pham enzyme khong tan c6 thé st dung nhiéu phwong phéap khac
nhau, nhiéu chit mang khac nhau. Trong sé cac phuwong phap di néu, phuong phap hap phu
duogc sir dung sém nhét. Viéc sir dung enzyme khong tan trong thuc té méi dugc bat dau tir
nim 1953 (sau khi cé dinh enzyme bang lién két cong hoéa tri). Cac phuong phap khac méi
dugc phat trién tir khoang nim 1956 tré vé sau. Pén nim 1969, l1an dau tién sir dung
enzyme khong tan & quy mo cong nghiép dé san xuat L-amino acid.

+ Mbi phuong phép c6 nhitng wu diém, nhiing han ché nhat dinh.

+ Trong nhiing phuong phap di néu, cac phuong phap cd dinh enzyme bang lién két
chéo, lién két cong hoa tri, can dic biét luu y sao cho chét mang khong két hop véi cac
nhom trong trung tam hoat dong ctia enzyme.

+ Can chu ¥ cai tién phuong phéap cb dinh, giam bot su can trd khong gian ciia chét
mang dbi voi phan ing enzyme.

+ Pé tao duoc ché pham enzyme khong tan c6 hiéu qua kinh té, can thim do bang
thuc nghiém dé lya chon chat mang, phuong phap va diéu kién cb dinh enzyme cho ting
truong hop cu thé.

Trong cac phuong phdp trén, phuong phap dua enzyme vao liposome hodc trong
capsule thudng duoc sir dung dé san xuat cac ché pham khong tan phuc vu v té.

Han ché ciia phuong phap nady 1a trong qua trinh tao lién két chéo giita cac phén tir
enzyme, cé thé pha hong cAu tric cua enzyme, lam giam hoat d0 ctia n6. Vi vay, can lua
chon diéu kién phan ung, chat tham gia tao lién két chéo sao cho hoat do enzyme bi giam it
nhat. Dé ting do bén cua ché pham, c6 thé sir dung thém protein khong c6 hoat tinh xuc tac
nhu albumin huyét thanh bo. Noi chung phuong phép tao lién két chéo it duge dung vi
khong dap tmg dugc yéu cau cia nhiéu qua trinh k¥ thuét trong san xuat.

5.3. CAC REACTOR CHUA ENZYME CO PINH:
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Reactor (cot phan ng) chira enzyme duoc sir dung dé tao tiép xuc giita enzyme va
co chat trong mot khoang thoi gian du 16n dé tién hanh phan ung xtc tac, déng thoi tach
san pham phan g - d¢ lai enzyme.

5.3.1. Reactor hoat dong theo chu ky.

Thue té d6 1a nhitng bé 16n hay bdn chira enzyme va co chit co trang bi mang
khudy. Nhu vdy dung tich lam viéc va hiéu sudt chuyén hoa dugc giit ¢6 dinh va nguoi ta
cho phan tmg tién hanh triét dé theo tinh toan. Sau d6 thao can toan bo dé tach san phim
khoi enzyme (xong 1 chu ky lam viéc) rdi lai chuan bi tién hanh mé khéc.

Trong trudng hop enzyme tan (1an 16n co chit con du, san phim phan tng véi
enzyme) thi dé tach san pham ngudi ta thudng 1am bién tinh enzyme (vi du bang cach xir 1y
nhiét).

Phuong cach sir dung nay c6 hiéu qua kinh té néu ding enzyme ré tién ma san pham
phan tng lai c6 gié tri, enzyme dung xong khong thu héi lai duge.

Dé reactor kiéu nay co thé dung enzyme dit tién trude hét can phai c6 dinh n6 thanh
enzyme khong tan. Sau chu ky phan tmg, ché pham enzyme khong tan duoc tach ra bang ly
tam hay loc.

Trong thyc té quy trinh thu héi enzyme nay c6 thé 1am pha huy ciu trac cua ché
pham enzyme khong tan, nghia 1a pha huy enzyme. Vi vay reactor hoat dong theo chu ky
thuong duoc sir dung voi enzyme tan ré tién, khong can thu hdi enzyme, chi phi san xuat
thap hon so v&i cac phuwong phéap khac.

5.3.2. Reactor hoat dong theo kiéu dong chay:

Nguyén tic hoat dong cua reactor dong chay 1a su bo sung co chét (lién tuc hay gian
doan, theo chu ky) theo dong nhat dinh (toc d6 nap, dung tich nap) va san pham phén tng
cling dugc 1dy ra theo hinh thtrc twong tu véi qua trinh nap co chat. Nguoi ta chia ra 2
nhom reactor dong chay: nhém c6 khudy tron va nhom khong khuay tron khi hoat dong.

Reactor dong chay c6 khudy tron 1a mot bé (bon hay thiét bi) c6 mang khudy, c6
duong dan nap co chat va dudng 1y hdn hop hay san pham phan mg ra khoi bé (nguyén
tac chemistat trong nudi cdy vi sinh vat). Cac thong s6 hoat dong cua thiét bi nhu: dung

tich, tbc do bod sung co chét, hoat tinh enzyme, tdc do thao san phém, thot gian duy tri phan
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mg va chu ky 1am viéc thuong duoc t6i wu héa theo nhitng muc tiéu da dinh.

\

|
-

sl

Reactor chira Reactor chira
Reactor chira

L3p xiic tic phing

L3p xuc tac loc

R

Reactor mdng xoan

Ldp xiic tdc cd din

Reactor
mao din

0

Reactor héi Ivu

Reactor chira hat

Hinh 5.10: M hinh cic kiéu reactor chira enzyme c6 dinh.

Tuy nhién do sy khudy tron nén cac hat enzyme c6 dinh phan b trong toan dung
tich 1am viéc cuia thiét bi va dugc thdo ra ngoai cing v4i san pham phan tng. Dé duy tri
enzyme cd dinh can phai lién tuc hay dinh ky b6 sung mét lugng ché pham enzyme cd dinh
bang cach: tach enzyme ra khoi san phdm bang cach loc, hoat hoa tré lai roi dua vao thiét
bi; hodc ¢d dinh enzyme tryc tiép trén canh khuéy, dinh ky bod sung, thay thé mai.

Reactor dong chay c6 khudy tron cé thé két hop véi qua trinh siéu loc, diéu nay cho
phép st dung enzyme ¢6 dinh & dang tan trong cac reactor, dac bié¢t thich hop vdi co chét

khong tan hay ¢ dang keo.
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Reactor dong chay khong khqu tron: Enzyme ¢6 dinh duge nhdi vao cot, dich co
chat chay tir trén xudng ngdm qua 16p enzyme va dau dudi s& nhan duge dich san phim
xuc tac. Mot reactor dong chay 1y tuong khi 10p co chat chdy qua toan bo dién tich mat cat
ngang cua cot voi te do khong d6i - day 1a hé thdng reactor tach - day 1y twong. Trong
thue té dich co chat ciing c6 thé dua tir dudi 18n, chay trén qua cot con san pham 1y ra tir
trén.

5.4. SU DUNG ENZYME CO PINH TRONG Y HQC VA TRONG CONG
NGHIEP:

Viéc tmg dung enzyme cb dinh di cho phép tao ra mét sé céng nghé hoan toan trong
y hoc va cong nghiép.

5.4.1. Trong y hoc:

- Enzyme ¢ dinh dugc st dung dé diéu tri bénh thiéu hé enzyme, tich lly cac san
pham doc cua co thé. Uu diém cua enzyme cb dinh 13 trdanh duoc su phan huy cia cac
protease cuia co thé gay ra (do phan tng mién dich ctia co thé).

- Enzyme ¢ dinh con duge chita mot s6 bénh nhu:

+ Str dung enzyme cd dinh dé 1am cac ndi quan gia nhu: bang quan, niém mac.

+ Sir dung L - asparaginase cb dinh trong microcapsule diéu tri bénh bach cau, ciing
nhu kha ning trc ché su phat trién cac u 4c tinh do su c6 mat cua L — asparagin.

+ Urokinase gin trong microcapsule dé loai ure mau trong chay than nhan tao.

+ Chymotrysin, superoxit dismutase chéng viém.

+ Steptokinase, lumbrokinase, urokinase 1am tan cac cuc mau déng gy tic nghén
dong mach, viém tinh mach.

+ Nghién clru ciu tric phan tr enzyme, cdu tao mang té bao, mo hinh hoa hé thong
enzyme trong té bio.

5.4.2. Trong cong nghiép

+ Str dung reactor dong chay khong khudy tron: Nakhapetian (1976) di cho dung
dich tinh bot hd hoa 35% lién tuc qua cot chira glucoamylase khong tan dé duong hoa. Sau
22,6 ngay phan tng & t = 45°C, hoat d6 enzyme trong cot van con 50%. Hién nay la thoa

man nhu cau vé mach nha cua ca nudc.
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+ Céac ché pham enzyme khong tan dung trong cong nghé thuc pham: catalase dé
khir trung sita, glucoizomerase dé dong phan hoa san xuit fructoza, glucooxydase dé san
xudt axit glutamic, pectinase dé lam trong nudc qua, san xuat hon hop duong khir glucose
— fructoza dung glucoizomerase c¢6 dinh.

5.4.3. Sir dung aminoacylase co dinh dé san xuit axit amin.

Trong qué trinh tong hop ho4 hoc hay 1én men (sinh tong hop) dé san xuat cic axit
amin, nhuoc diém 16n nhat cua phuong phép nay cho ra cac san pham raxemic, ttrc 1a hdn
hop cua 2 dang déng phan quang hoc D va L trong d6 chi c6 dang L méi c6 hoat tinh sinh
hoc cao, c6 ¥ nghia trong khoa hoc hoa sinh. Néu sir dung phuwong phap hoa hoc hay két
hop vdi sinh tong hop (1én men 2 pha) s& rat ton kém, khong kha thi.

Raxemat hoa , :
v Acyl-D-axitamin
Hon hop acyl-L.D-axit amin - T
L. axit amin tinh thé ]
' «— Ly tam

Lc |— |22V f !
- nhiét xily nhiét || kéttinh
boc hoi

Hinh 5.11: So' dé cong nghé sin xudit L axit amin ciia hing TANABE SEIZAKY.

T nam 1969 hang Tanabe Seizaku (Nhat Béan) sit dung enzyme cd dinh
aminoacylase (AACD: enzyme dong phan hod chuyén tir dang D sang dang L cia axit
amin) dé chuyén hoa hdn hop D, L axit amin. Trong d6 enzyme aminoacylase dugc cb
dinh trén DEAE - Sephadex bang lién két ion v6i thoi gian ban huy 1 65 ngay & 50°C.

- Phuong phap ¢6 dinh: 1000-1700 lit dich enzyme lic déu véi DEAE - Sephadex
trong lo O 35°C, pH = 7,0, sau do6 loc va rira sach. Enzyme sau khi gén vao chat mang co
hoat tinh 50 - 60% hoat tinh enzyme tu do. Ché phim enzyme ¢ dinh sau d6 duoc nhoi
vao cOt phan ung (bioreactor) sau 65 ngay lam viéc s€ dugc tai sinh véi dich enzyme mai,
ctr nhu vdy sau 8 nam méi phai thay chat mang méi.

Phan mg trong bioreactor xay ra & pH=7.0, t=50°C, b6 sung 5.10* M Co**. Van tdc
dong chay 2000 lit /h véi dung tich cua bioreactor 1a 1000 lit.

Vi du: qua trinh san xudt L - metionin: ndng d6 ban dau cua hon hop acetyl D, L
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metionin 1a 0,2mol. Sau khi chay qua cdt phan tng thu dugc 2000 lit dung dich. Sau khi
cho bay hoi va két tinh thu dugc 27 kg L - metionin (hiéu sudt thu hdi 91%). Dich acetyl D
metionin dugc xu 1y & 60°C v&i axetaldehyt (raxemet ho4), diéu chinh pH = 1,8 dé chuyén
vé hdn hop D, L-metionin.

Bdng 5.1- Mt s6 loai axit amin sin xudt béi enzyme c6 dinh aminvacylase trén

PEAE-Sephadex (cot dung tich 1m°) ciia hing TANABE SEIZAKU.

Axit amin V‘-“I‘i tt/‘;f nap 1000 San phim axit amin/24h-Kg
L-Alanin 1,0 214
L-metionin 2,0 715
L-phenylalanin 1,5 594
L-triptofan 0,9 441
L-valin 1,8 505

Hién nay hing nay san xuat 700-1000 kg axit amin/ngdy vé6i chi phi 60% so v6i qui
trinh cii st dung enzyme hoa tan.

Qui trinh tuong tu duoc hing SNAM-Progetti (Italy) ing dung trén co s ¢6 dinh
enzyme aminoacylase trong soi triaxetat xenluloza. Ché pham hoat dong lién tuc 50 ngay
chi mat toi da 30% hoat tinh. Ctr 1 kg enzyme ¢ dinh cho phép san xuat duoc 400 kg L-
triptofan.

5.4.4. San xuit L - axit aspartic bing enzyme asparase ¢ dinh.
HOOC - CH; - CH - COOH
Axit L-aspatic ‘
NH,

La co chat trung gian cta rat nhiéu qua trinh chuyén hoa hoa sinh tong hop céc axit
amin khac rat quan trong trong dinh dudng dong vat va ché bién thuc pham (san xuét axit
L-valin, tong hop axit o-xetoglutaric (tién chat dé chuyén ho4 thanh axit L-glutamic)). Co
ché hoa sinh cua sy tao thanh axit aspartic la qua trinh tao lién két d@)ng hoa tri gitra NHj3
v61 axit fumaric bdi enzyme aspartase:

E.aspartase
HOOC — CH = CH- COOH +NH; ————> HOOC-CH,~ (|3H - COOH
NH,

T nam 1973, hing TANABE SEIZAKY di st dung té bao c6 chira enzyme
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aspartase (noi vi khuan Brevibacterium flavum nuéi cdy trén méi truong ri dudng gidu
biotin) va goéi né trong gel polyacrylamit v&i ban chu ky hoat dong 1a 120 ngay & 37°C.

Phuong phép cb dinh nhu sau: 10 kg té bao hoa tan 40 lit dung dich sinh ly
(saccaroza +NaCl téng cong 1%). Thém 7,5 kg acryamit, 0,4 Kg bis-acryamit. 5lit dimetyl
aminopronitri) 5%. 5 lit amonium persulfat 2,5 %.

Hon hop dé & 40°C trong 10 — 12 phit, gel tao thanh duoc ct thanh mudng nhu hinh
vubng 2 — 3 mm. Nguyén liéu ban dau dé san xuat 1a hdn hop axit fumaric-amonisulfat hoa
tan trong MgCl, 0,1N v&i nong d6 1mol/lit dung dich MgCl,. Phan tng thyc hién ¢ pH =
8,5 t° = 37OC, van tde dong chay 1a 0,6 Vyjoreactor/h. Dich sau khi qua cot dugc chuyén vé
pH = 2,8 bing H,S0, 60% & 90°C. Sau d6 1am ngudi xudng 15°C trong 2h. Tinh thé axit
aspartic hinh thanh dugc lang, ly tim va rira bang nudc.

V6i cot bioreactor dung tich 1m® trén di san xudt dugc 1700 kg axit L-aspartic/ngay
vé6i chi phi bang <60% so v&i cong nghé cii (chuyén hoa bang phuong phap hoa hoc)

5.4.5. San xuit axit L-malic bing enzyme fumarase ¢ dinh:

OH
I
(HOOC - CH,-CH - COOH )

Axit malic dugc sir dung dé thay thé axit xitric trong céng nghiép thyc pham va
dugc pham.

OH

(HOOC - CH,—-C - CH;—-COOH)

COOH

Dudéi tac dung cua enzyme fumarase, axit fumaric dugc chuyén hoa thanh axit malic

(phan Ung phu tao thanh axit sucxinic):

H
E. fumarase |
HOOC - CH= CH - COOH 0 >HOOC — CH; — CH — COOH: axit malic
2

p/u phu: hé bién + H,

- > HOOC-CH,—CH,—COOH: axit sucxinic
E. sucxinatdehydrogenase

Trang 146

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

Phan tng s& can bang khi chuyén hoa duoc khoang 80% axit fumaric. Qui trinh
dugc thuc hién nam 1984 bo1 hang TANABE SEIZAKU.

Enzyme fumarase dugc ¢ dinh trong gel polyacriamit, dé trc ché phan tng phu tao
axit suxinic, té bao c¢b dinh duoc xtr 1y bang axit uric 0,2% & 37°C, pH = 7,5 trong 20h.
Ché phidm c6 ban chu ky hoat dong 1 55 ngay & 37°C. Co chét duoc st dung 1a mudi Na.
fumarar néng do Imol/lit, pH =7, t=370C, van toc dong chay 0,2 thé tich bioreactor/h.

Hing SNAM Progetti lai sit dung truc tiép enzyme fumarase cb dinh trong soi
triaxetat xenluloza. Sau khi chay qua cot axit malic duoc thu hdi bang cach két tia véi
CaCOs;.

5.4.6. San xuat nhém penixilin-axit 6 amino penicillinic (6-APA) bing enzyme
¢6 dinh penicillinamidase.

Penicillin 1a mot nhom chat o tinh khang sinh, ciu tao chung la:

n S
|

CH
/ \ < ’

R —C—NH — CH — HC C
CH;

| | L
Co N H— COOH

@CHQ— ( goe axyl)

Vi R 1a gde axyl thi ta c¢6 penicillin G — 1a penicillin thuong mai va sinh hoat phd

bién nhat hién nay.
Enzyme penicillinamidase xuc tic thuy phan benzyl penicllin (penicillin G) dé tao

thanh nhom penicillin 6-APA va axit phenyl axetic.

icilinami S

E. Pennicilinamidase 7\, /CH:

— . NH; —CH——HC C

Pennicilin G + H,O > E ‘ | \3H3
0

—  N———CH—COOH

- ©ron

6 — APA dugc sir dung rong rai trong cong nghiép duoc pham dé san xuét cac loai

COOH

khang sinh ho penicillin. Hién nay toan bo 6 — APA cua thé gigi déu duoc san xuét bang
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phuong phép st dung enzyme penicillinamidase ¢6 dinh. Pay 1a enzyme noi bao khi sinh
tong hop boi vi khuan Esterichia-Coli, Bacterium faecalic, alacaligus v6i moi truong
cazein thuy phan, cao ngd, glucose, axit phelnylaxetic lam chat cam tng.

Phuong phép goi enzyme ctia hang SNAM Progetti (Italy) nhu sau: 10 lit dung dich
penicillinamidase pH=8 tron v&i 5kg triaxetic xenluloza trong 71,4kg clorimetylin & 4°C,
lic k¥ cho dén khi tao gel va cac soi. Mdi kg soi thanh pham duoc nhdi trong cac cot kich
thude 43 x 14 cm. 26lit penicillin G (mudi kali) cho chay lién tuc qua cot & pH = 8.2 cho
dén khi dat mtrc chuyén hoa 97% 6-APA.

Cong nghé ciia hing TANABE SEIZAKU: sir dung bioreactor t& bao cb dinh chira
penicillinamidase trong gel polyacriamit nhu sau: dung dich penicillin G 0,65M & pH=8,5
cho chay qua cot véi tbc d6 0,12 — 0,14 thé tich cot/h. Hiéu suat phan tng dat 80%.

5.4.7. Thuy phan lactose bang enzyme lactase c¢6 dinh:

Lactose la disaccarit c¢6 trong sira nén dugc goi 1a duong stra. Loai duong nay c6 do
ngot thap (bang 30% vé&i duong saccaroza & ciing nong do), dd hoa tan kém (gay nén hién
tuong san duong trong stra), mot bo phan nguoi su dung sita khong c6 kha nang ti€éu hoa
hap thu duoc sita nay. Mat khac dudng sira hau nhu dugc thai cing véi sita néu dem ché
bién cac san pham sita chua, phomat s& gdy 6 nhiém méi truong. Nhu vay néu thuy phan
lactose dé tao thanh 2 monosaccarit cdu thanh né 1a glucose va galactose s& mang lai hiéu
qua to 16n. Luc do sira s€ co chét luong cao hon, loai bé hién tugng san sita, nang cao do
tiéu hoa, cic monosaccarit s& dugc vi sinh vat st dung khi 1én men sita (cac san pham sita
chua va phomat)

Enzyme lactase dugc sinh tong hop tir mot s6 noi nAm mdc va ndm men. Noi duoc
san xuat dudi dang ché pham c6 dinh thuong mai (bang 5.2).

Bang 5.2: Mét so6 hdng san xuat enzyme cé dinh.

Tén hiing sin xuat Phwong phap cb dinh enzyme

Snam Progetti - Nhét trong soi triaxetat xenlulose.

Corning Glass Works - Lién két dong hoa tri voi bot thiy tinh
¢6 kich thuée 0,4 — 0,8 mm.

Diamond Shamrock - Hép thu trén cac chat trao ddi ion.

Valio Dairies - Gan trong gel polyacrylamit.

Hang SNAM Progetti (Italy) sir dung bioreactor dung tich 10 lit chira 4kg latase c6

dinh trong soi axetat xenluloza. Trudc hét sita duoc tiét trung cuc nhanh (142°C, 3s), lam
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lanh nhanh dén 4 — 7°C rdi cho chay qua bioreactor voi vén toc 7lit/phat. San phim sita
bao quan tdt trong 3 — 4 thang & 4°C. Hién nay hing san xuit hang ngay 10 tan sita khong
c6 lactose. Hang Corning Glass tir ndm 1978 sir dung enzyme latase lién két dong hoa tri
v6i silicagel dé xir 1y dich trong sira voi cong suét 30 tan/ngay.

5.4.8.Ung dung trong cong nghé méi truwong:

Enzyme duoc c¢d dinh mot cach hiéu qua trong cong nghé méi trudng (xtr Iy nude
thai) bang phuong phéap sinh hoc. Vi du: str dung enzyme ¢ dinh dé khu nitrat trong nudc
ubng.

Nguyén tic 1a khir nitrat (doc tinh) thanh N, (khong doc) boi ba enzyme:

- Nitrat reductase (NaR, khur nitrat thanh nitrit).

- Nitrit reductase (NiR, khtr nitrit thanh nito oxyt).

- Nito reductase (NoR, khir nito oxyt thanh nito).

Str dung NaR tinh khiét tir thuc vat, NiR va NoR ban tinh khiét tir vi khuan dét
Rhodobacter sphaeroides. Cac enzyme duoc c¢d dinh bang lién két dong hoa tri 1én cac chat
mang ré tién va tro vé hoa hoc. Céc phan tir chira electron ciing duogc cd dinh trén chét
mang nay. Sau dé toan b dugc nhdi vao giira cac dién cuc bang thép khong gi trong mot
budng nho tao thanh céac reactor (dién cuc nhdm cung cap electron cho enzyme dé thuc
hié€n phan ung).

Do NaR kém bén nén c¢6 thé tron thém hdn hop NiR ua nhiét va ua mubi vao reactor
dé md rong pham vi hoat dong t6i wu clia enzyme.

Céc thir nghiém véi cac reactor quy moé nhé nhu trén da cho két qua tot khi xir 1y
nuée udng. Tuy nhién, dé ing dung & quy mé cong nghiép phai khic phuc hai can tré:

- Chi phi ctia enzyme rét cao (nhat 1a NaR).

- Van chuyén enzyme dén tdm hoat dong ctia enzyme rat kho khan.

Hién nay di c6 nhitng nghién ctru dé tach va tinh ché NaR tir nAm men va NiR tir vi
khuan, cling nhu nghién ctru ki thuat cd dinh, str dung cac vat liéu khac nhau.

5.5. CHE TAO VA SU DUNG CAM BIEN SINH HQC (BIOSENSOR)

Cam bién sinh hoc dugc gidi khoa hoc biét t&i tir nim 1956 trong tiéng Anh goi 1a

Biosensor. Tl su tim t0i quan sat su ton tai va thich ghi cua cac sinh vat xung quanh cac
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nha khoa hoc di nghién ciru va phat trién ra cam bién sinh hoc. Cac nha khoa hoc d tim ra
phuong phap dé bién cac dai lwong khong dién (cac vat liéu sinh hoc) thanh cac dai lugng
dién va c6 thé do duoc.

Trai qua thoi gian dai hinh thanh va phat trién cam bién sinh hoc cang ngdy cang trd
nén tinh vi, hién dai véi nhiéu tng dung trong cudc séng nhu: chuan doan bénh sém, phat
hién 6 nhiém moi truong, phat hién nhanh trong kiém tra an toan thuc phém...

5.5.1. Gi6i thiéu cam bién sinh hoc

5.1.1.1. Pinh nghia cim bién sinh hoc

Theo TUPAC (International Union of Pure and Applied Chemistry): Cam bién sinh

hoc 1a thiét bi dé kiém tra, x4c dinh trang thai cac phén tor sinh hoc dya trén su tuong tac
gilta cac phan tir can phan tich voi cac phéan tir sinh hoc (enzyme, chudi DNA, khang thé,
)

5.1.1.2 Lich sir hinh thanh va phdt trién ciia cam bién sinh hoc

Gi4o su Leyland D. Clark duoc biét nhu 14 nguoi di tién phong trong linh vuc cam
bién sinh hoc. Nam 1956 ong cong bd bai bao dau tién vé dién cuc oxy hoa. Nhiing ndm
tiép theo Ong tiép tuc thyc hién rat nhiéu thi nghiém nham c¢d gang mo rong kha nang hoat
dong ctuia cam bién nhu phat hién dugc thém nhiéu tac nhan, nang cao do chinh xac cua
cam bién. Vao nam 1962, tai hoi nghi New York Academy of Science, 6ng da thuyét trinh
mot bai vé cam bién sinh hoc: “To make electrochemical sensors (pH, polarographic,
potentiometric or conductometric) more intelligent by adding enzyme transducers as
membrane enclosed sandwiches”. Ong dua ra mo6 hinh dau tién vé cam bién sinh hoc (hinh
5.12).

Cam bién sinh hoc theo m6 hinh ctia D. Clark bao gdm dién cuc oxy hoa, trén d6 co
mang gitr enzyme glucose (glucose oxidase). Khi mat do glucose trong moi truong phan
ung giam thi mat do cht oxi hoa trén bé mat dién cuc cling giam mdt cach twong ting. Dua
trén su thay doi do, Clark da phat hién ra su thay ddi ctia ndng d6 glucose trong méi trudng
can kiém tra.

Nhitng nim tiép theo, nhom cua Guilbault va Montalvo 1an dau tién cong b chi tiét

vé ché tao thanh cong cam bién sinh hoc dya trén dién cuc chlra enzyme do dién thé, mdt
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cam bién do néng do uré dua trén dién cuc c6 dinh enzyme uré (urease) bang mang chat

16ng chon loc NH,*

Device active area
Silicone glue /

- /

Nanocrystaltine diamond \

“.. Metal contacts

-
DN

2 enzyme gluconic™,
/ glucose oxidase & acid
: enzyme
£ peroxidase
‘ H,0,
covalent
. immobilization measured

Hinh 5.12: M6 hinh dau tién vé cam bién sinh hoc

Niam 1975 Lubber va Opitz dd md td mot cam bién soi quang (fibre-optic sensor)
gan cac chat chi thi dung dé do néng d6 CO, va O,. Ciing vao nam 1975, mot sé vi khuan
cling d3 duoc str dung nhu nhitng thanh phan sinh hoc trén cac dién cuc vi sinh dé do nong
do con.

Niam 1975 cong ty Yellow Springs Instrument (Ohio) 1an dau tién bién y tuéng cua
Clark thanh hién thyc thong qua viéc thuong mai hoa cac cam bién sinh hoc. San phém dau
tién 14 thiét bi phan tich glucose dua trén hydrogen peroxide va do ciing 1 c6t moc dau tién
danh dau su xuét hién ciia cac cam bién sinh hoc trong doi séng.

Vao ndm 1982, Shichiri va ciac dong nghiép di bao cdo va md ta vé cam bién

glucose in vivo, 1a loai cam bién dang kim dau tién cho cac xét nghiém dudi da. Cung véi
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su phat trién nhanh choéng cua khoa hoc va cong nghé, dac biét 1a cac nganh cong nghé vat
liéu nano va cong nghé thong tin, cam bién sinh hoc cling dat dugc nhiing tién b vuot bac,
htra hen dua ra nhitng vi thiét bi nham xac dinh nhanh, chinh xac céc loai vi khuén, virut
gay bénh. Céc thiét bi nay ciing c6 thé do tim hay phan tich lwong mau rit nho (c& vai
nanomet) voi do tin cdy cao.

5.5.2. Céu tao co ban ciia cam bién sinh hoc

Cam bién sinh hoc gém ba bé phén chinh sau (hinh 5.13):

C'ac tac nhan

o phit hign P au thu sinh hoc

\ l Bo phan xu Iy va doc tin luéu
®c0 3@ |
O . ’ % ‘ "n
® 3 | \

/ Bo phan clmyén doi tin hiéu

(Cac tac nhan co dinh

O
O

Hinh 5.13: So' @6 hién thi cac thanh phan chinh ciia mét cim bién sinh hoc.

1. Pau thu sinh hoc: N6 cb tac dung bat cap, phat hién sy ¢c6 mat cia cac tac nhan
sinh hoc can phan tich, tac nhan ¢ dinh gitp gin cac dau thu Ién trén dién cuc.

2. B6 phdn chuyén doi tin hiéu: bd phan nay gitp chuyén cac bién ddi sinh hoc thanh
céc tin hiéu c6 thé do dac dugc.

C6 cac dang chuyén doi:

- Chuyén dbi dién hoa.

- Chuyén ddi quang.

- Chuyén dbi nhiét.

- Chuyén d6i bang tinh thé ap dién piezoelectric.

- Chuyén d6i bang céac hé vi co.

3. Bé phdn xir Iy gitip doc tin hiéu ra: BO phin nay c6 tac dung chuyén céc tin hiéu

khong dién thanh céc tin hiéu dién c6 thé xu 1y.
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Cac phén quan trong cua cam bién sinh hoc 1a cac bd chuyén ddi tin hiéu duoc st
dung dé nhan biét cac thay dbi vat Iy dugc tao ra trong phan Gng. Cac thay dbi nay c6 thé
la:

1. Luong nhiét toa ra (hodc hap thu) cia cac phan tng (calorimetric biosensor).

2.Thay doi trong viéc phan bd céac chét mang di¢én tao mdt hi¢u di¢én thé
(potentiometric biosensor).

3. Sy di chuyén cua cac hat dién tr tao ra trong phan Ung oxi hoéa khu
(amperometric biosensor).

4. Su khac biét trong lugng anh sdng dugc tao ra hodc anh sang duogc hép thu gitra
chat phan tich va san pham (quang cam tng sinh hoc).

5. Tac dung do sy thay d6i khdi lugng ciia cac chat phan ing hodc san pham (piezo-
electric biosensor)

5.5.3. Nguyén Iy 1am viéc ciia cam bién sinh hoc.

Céac vat liéu sinh hoc nhu: vi khuan, té bao, enzyme, khang thé, DNA,...gdy ra mot

trong cac thay doi :

v Phan tng trén bé mit dién cuc.

v Thay d6i PH.

4 Thay d6i nhiét do.

v Thay d6i tinh chat truyén qua ctia anh sang.
4 Thay d6i khéi luong mang.

Nhiing su thay doi nay duoc nhan biét twong tng bang cac dién cuc dém elcectron,
dién cuc do do6 pH béng chit ban din, céac cdp nhiét, bo dém electron hodc bd dao dong
thach anh. Céc thay doi nay duoc chuyén thanh tin hiéu dién tir d6 cho ta thong tin vé cac
vat liéu sinh hoc. Mdi quan hé giita nhan biét sinh hoc va phuong phap chuyén ddi duoc
mo ta rd trong bang 5.3 va hinh 5.14.

Cam bién hoat dong theo nguyén tic nhip cac vat liéu sinh hoc dugc phép di qua
mang té bao dé cac lua chon c6 thé duoc thuc hién va cac phan tr gay nhiéu dugc gilr lai &
bén ngoai mang. Mau nay sau do6 twong tac véi cac cam bién sinh hoc va hinh thirc mot san

phém, ma co thé 1a dong dién, nhiét, khi ddt, hoa hoc thich hop. San phém nay sau do di
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qua mang té bao khac va dat dén bo chuyén d6i, chuyén ddi cac tin hiéu sinh hoa thanh tin
hiéu dién c6 thé duge tiép tuc khuyéch dai va c6 thé 1a doc trén bang diéu khién k¥ thuat )
hoic cé thé duoc ghi trén may ghi am.

Bang 5.3: Quan hé giira nhan biét sinh hec va phwong phap chuyén doi

Loai Hé qua nhén biét Cac phuong phap chuyén d6i va
nhan biét cam bién
Hé thong | Thay ddi nong d san | Cam bién dong diéndién cuc dong
enzim pham dién
Thay déi co ché oxi héa|Cam bién dién thé dién cuc
khir thé, ENFET
Thay doi dién dan bo dién tror
Loai Nhiét cua phan rng Bién tro nhiét
mién Hiéu qua va hinh dang Thay doi cac tin hiéu quang
dich Thay d6i hinh dang kich
thude Cam bién y sinh dién ap
Thay dé:‘li khdi lugng Cam bién mién dich dién dung va
Thay doi cac tinh dan dién | do tro khéng

®» ::: )y deboactive
- 5 . —B=  Becvede
r @ > ” freyme D whotarc
' | Aoty [ " W0 Sesvede -
"D marenr bl Thermister | Edectric signa
S ,
A .’,‘ D Light e Phaten counter
> .." Ca D mam change ——— - Puasslectic devioe
b ,‘
(" Mdecdarty Signal \
| regtse I \_ transducers )

Hinh 5.14: Nguyén tic hoat dong ciia biosensor
5.5.4. Phin loai cam bién sinh hoc

5.5.4.1. Phén loai theo co ché chuyén déi

- Chuyén d6i dién hoa: Bao gdom chuyén doi dya trén dién thé (potentiometric), dong
dién (amperometric) va d6 dan (conductometric).

- Chuyén ddi quang: La chuyén ddi hoat dong duwa trén cac hiéu Gmg nhu: hap thu
anh sang nhin thiy va tia UV; phat xa huynh quang va lan quang; bio—luminiscence;
chemi—luminiscence.

- Chuyén do6i nhiét: Hoat dong duwa trén hién twong thay d6i entanpi khi hinh thanh

hodc pha v& cac lién két hoa hoc trong cac phan tng ciia enzyme. B6 chuyén ddi nay ¢ wu
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diém hoat dong tot voi tat ca cac phan tmg. Tuy nhién, dang chuyén doi nay co tinh chon
loc thap.

- Chuyén dbi bang tinh thé ap dién (piezoelectric): Chuyén doi hoat dong dua trén
nguyén 1y: tinh thé s& thay d6i tan sé dao dong khi luc tic dung 1én no thay ddi. Chuyén
d6i dang nay c6 vu diém 1a d nhay cao (c& picogam), thoi gian phan Gmg nhanh, kha ning
co dong cao, co thé sur dung do dac

- Chuyén d6i bang cac hé vi co : Nguyén 1y hoat dong ciia cam bién sir dung chuyén
doi nay nhu sau: chiéu mot chum laser dén bod phan xa trén bé mat mot thanh dam rat
mong, anh sang phan xa duoc thu nhan boi photodetector. Thanh méng ndy duoc ché tao
sao cho chi v&i mot lyc tac dong rat nho cling 1am cho thanh bi udn cong di. Nhu vay tin
hiéu phan xa thu nhan dugc trén photodetector s& bi thay doi so véi trudng hop khong co
luc tac dung lén thanh. Can ctr vao sy thay doi tin hiéu phan xa nay, nguoi ta co thé xéac
dinh dugc lyc tac dung lén thanh

5.5.4.2. Phén loai theo diu thu sinh hoc

- Pau thu lam tir enzyme: Pau thu sinh hoc 1am tir enzyme 1a dang du thu pho bién
nhat. D6 1a cac dau thu lam tir cac enzyme urease, glucosidase, ...

- Pau thu 1am tir cac khang thé/khang nguyén: Cac dau thu dang nay c6 dic diém 1a
tinh chon loc rat cao d@)ng thoi céac lién két duoc tao thanh kha manh.

- Pau thu 1am tir protein: Rt nhiéu cam bién c6 dau thu sinh hoc 1am tir cac protein
nhu cam bién phat hién hocmén, xac dinh cac chat kich thich than kinh, ...Cac dau thu nay
6 dic diém 1a c6 tinh chon loc rat cao. Tuy nhién, chiing c6 nhuoc diém 1a rat kho cach ly

(hinh 5.15).

Hinh 5.15:Dau thu protein
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- Pau thu 1am tir cac axit nucleic: Céc axit nucleic nhu DNA, RNA ¢6 thé st dung
1am d4u thu sinh hoc. Cac cam bién c6 du thu dang nay thudng duge sir dung dé phat hién
dot bién va cac sai léch trong cau trac di truyén.

- DPau thu két hop: Véi cac dau thu dang nay, ngudi ta sit dung dong thoi hai hay
nhiéu cac phén tir dang (enzyme, khang thé, protein, ...) trén mot dé. Viéc két hop niy mé
rong kha ndng lam vi¢c cluia cac cam bién sinh hoc. Mot sb cam bién dang nay la cam bién
xé4c dinh thube nd6 TNT, cam bién xac dinh vi khuan bénh than va cam bién thir thai.

- Pau thu 1am tir t& bao: Cac dau thu sinh hoc khong chi dugc 1am tir cac phén tu,
nguyén tir ma né con co thé duoc 1am tir cac t& bao. Mot sb té bao bién doi gen cua vi
khuan d3 duoc st dung lam dau thu sinh hoc. Khi ¢6 mit cac phan tr chat doc, cac té bao
nay s& phat sang, thong qua d6 chiing ta xac dinh dugc sy xuat hién ciia cac phan tir chat

doc.
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CHUONG 6: PHAM VI UNG DUNG VA TRIEN VONG CUA CONG
NGHE ENZYME

Enzyme dugc xem nhu 1a mot k§ thuat quan trong cua cong nghé sinh hoc do c6 céac
chtric nang sau:

- Enzyme la chét xtic tic cho moi bién ddi vat cht trong cong nghé sinh hoc.

- Enzyme va nhiéu hoat chat sinh hoc khac 13 san phdm cua cong nghé sinh hoc.
Chung c6 thé dung 1am céng cu méi cua céng nghé sinh hoc, hay sir dung trong cac lanh
vuc khac.

- Enzyme dugc xem 1a thudc thtr c6 tinh chuyén héa cao ma khong co enzyme thi
cac qua trinh cong nghé sinh hoc khong thé t6i uu hoa duoc

6.1. THANH TU'U CUA NGANH CONG NGHE ENZYME

Cac ché pham enzyme ngay cang c6 nhiéu y nghia trong cong nghé sinh hoc. Chung
duogc sir dung khong nhiing trong cac san xuat sinh héa truyén théng nhu lam banh my, 1am
bia, san xuét rugu va cac loai nudc hoa qua ma ca trong cac linh vuc cong nghé hoa sinh va
vi sinh vat hoc. Cac ché phim enzyme duogc sir dung rat rong rai trong cac nghién ctru sinh
hoc véi tu cach 13 cac hoa chat ding dé dinh luong cac hop chit khac nhau nhu glucose,
urea ... Sy tng dung ngdy cang rong rdi nhitng kién thirc nay da duoc ghi nhan trong linh
vuc y hoc.

Lan dau tién nam 1884 cac ché phém enzyme da dugc nha khoa hoc Nhat Ban
Takaminhe str dung & quy mo cong nghiép. Ong da dung amylase ctia nAm mdc Aspergilus
oryzae dé duong héa tinh bot. Cong trinh nay da c¢6 tic dung thic day su phat trién nhanh
chéng cia enzyme hoc ung dung. Ngay nay hang loat cac cong ty & Nhat, Hoa Ky, Anh,
Phéap va nhiéu nuéc khac da san xuit cac ché pham enzyme véi do tinh khiét cao dé su
dung trong cong nghiép, nong nghiép, trong thuc tién phan tich va y hoc.

Sau ddy s& xem xét mot vai vi du vé thanh tyu ing dung cac ché pham enzyme trong
thuc tién.

Trong cdng nghiép san xuit banh my thém modt lwong nhd o-amylase (0,002 —
0,003% trong lugng bot) thu nhan tir Aspergillus oryzae hoac Aspergillus awamori s¢ lam

tang dang ké huong thom va vi ngon cua banh my, lam cho banh nd déu va mau ctia banh
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thém dam da. Lam ting hwong vi cua banh 1a két qua cia qua trinh ting cudng tao
melanoidin duéi tac dung cia a-amylase , lam cho cic hop chét carbonyl bay hoi gitp
banh c6 mui thom ting 1én dang keé.

Cac enzyme phan giai tinh bdt dugc st dung rong rai trong viéc duong hoa tinh bot
khoai tay, hat ngli coc dé san xuét ruou. T thoi xa xua nguoi ta su dung bot mam dai
mach dé lam nguén amylase, tuy nhién mam dai mach c6 thé dugc thay thé béng nam méc
Aspergillus oryzae. Viéc thay thé nay da thuc day dang ké nghé san xuét rugu.

Mot s6 loai protease, nhu papain, pepsin ciing duoc stt dung rong rai trong cong
nghiép san xuat bia dé ngin ngira hién twong bia bi duc (dic biét khi bao quan bia trong
diéu kién lanh) do hién twong co tén goi 1a ling tia protein-tainin gay ra.

Cac enzyme phan giai protein cling duoc sitr dung trong viéc lam mém thit. Thit
thuong gitr d§ cing kha lau sau khi con vat bi giét, Pé cho thit c6 d0 mém can thiét,
thudng phai xir Iy trong diéu dién lanh 0 + 2°C tir 10 dén 14 ngay. Trong diéu kién bao
quan nhu vay cling chi co 14— 17 % s6 thit duoc danh gia la thit loai I. Mot diéu kién quan
trong nhat dé 1am xuat hién nhimg chat luong can thiét cta thit 1 lam phan giai mot phan
protein cua thit dudi tac dung cia cac enzyme proteinase.

Ngay nay papain va cac enxyme proteilitic ngudn goc vi khuan, nam, thyc vat dugc
dung pho bién trong viéc xir Iy bao quan, chi1 yéu bang 3 phuong phap sau day:

- Ngam trong dung dich enzyme.

- B6i bot 1am mém thit ¢6 chira enzyme cung vo1 mi chinh, mudi an, tinh bot...

- Bom dung dich enzyme vao md thit.

Enzyme proteolitic duoc sir dung c6 két qua trong cong nghé thudc da va 1am mém
da nguyén liéu. St dung enzyme lam ting dang ké chat lugng cta len va lam nhanh qua
trinh xu ly.

Qua trinh san xuét da, dic hiéu 13 qua trinh lam mém da nguyén liéu, hoan toan dya
trén viéc st dung enzyme ngudn goc dong vat, thuc vat va vi sinh vat. Dac biét s dung
kha rong rdi pancreatin — ché pham thd cua cac enzyme tuyén tuy. Nguoi ta ciing st dung
cac enzyme ngudn goc thuc vat (papain) va enzyme proteolitic thu tr ndm mdc

(Aspergillus oryzae, Aspergillus parasiticus) va vi khuan (Bacillus mesentericus),
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Trong cong nghiép san xuat nudc trai cdy thudng sir dung cac enzyme phéan giai
pectin. Chung 1am ting dang ké mirc thu hoach san pham (8-15%), giam d6 nhét va lam
cho nudec trai cay trong hon.

Trong cong nghé san xuit banh keo thudng dung B-fructofuranosidase. Van dé 1a &
chd duong saccharose rit dé bi két tinh, anh huong x4u dén chét luong san phim. Duéi tac
dung ctia p-fructofuranosidase saccharose bi phan giai, do d6 ngan can qua trinh két tinh
cua saccharose.

Nhiéu kinh nghiém ctia cac nha san xuat cho thdy cac ché pham cellulase thu duoc
tir nAm mdc trong d6 c6 chtra hemicellulase c6 thé sir dung ¢ hiéu qua trong viéc ché bién
thirc an gia suc, 1am ting dang ké do hap thu cua thirc 4n, gitip ting trong gia strc, giup cho
ga dé nhiéu. Véi su hd tro ciia cac ché pham enzyme cellulase phéi hop twong tu cac nha
san xuat da thanh cong trong viéc tang san pham tinh bot tir cic nguyén liéu gidu tinh bot,
ting san pham agar — agar tir cic nguyén liéu tdo bién, ting luong nude trai cdy tir cam va
cac loai trai cay khac.

Viéc nghién ciru tmg dung enzyme trong y hoc ciing ngay cang thu duoc nhiéu két
qua. Trong cac phong thi nghiém y hoc nguoi ta sir dung cac loai dehydrogenase khac nhau
dé 1am cac thudc thtr dic hiéu, vi du dung lactate dehydrogenase dé xac dinh axit piryvic
va axit lactic, sit dung alcohol dehydrogenase dé xac dinh ethanol...Cac bd ché pham
enzyme c6 chira alcoholdehydrogenase dugc sir dung & mot sd nude dé xac dinh luong con
trong mau lai xe.

D4 nhiéu nam troi qua glucosooxydase dugc sir dung rong rdi trong y hoc dé xac
dinh glucose trong nudc tiéu va trong mau.

Mot linh vuc khac cua viéc tng dung glucosooxydase 1a st dung né dé loai bo
glucose tur cac san phém thirc an phai bdo quan trong diéu kién kho. Vi du sy ton tai cua
glucose trong trimg s& dan dén tinh trang bot trimg ché tao tir loai trimg ndy c6 mili va vi
khoé chiu. D6 1a do glucose khi sﬁy kho va bao quan & nhiét do cao dé tac dung véi cac
nhom amine ty do cta axit amin va protein, bot sita s€ bi den va tao ra hang loat cac chit
c6 mui vi kho chiu. Vi vay trude khi sdy kho nguyén liéu tring can dugc loai bo glucose

bang cac xtr 1y glucosooxydase dé san pham bot trimg dugce bén virng trong qua trinh bao
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quan. O My nguoi ta str dung glucosooxydase dé loai bo oxy khoi dd hop va nhiéu loai
nudc giai khat khac nhau, vi du bia.

Cung voi nhimg thanh twu dat dwuoc trong nghién ctu 1y thuyét vé enzyme, céac
nghién ctru mg dung enzyme trong thuc t& ngay cang dugc mé rong va dat hidu qua cao.
Dé sir dung enzyme trong thuc té c6 thé tién hanh theo hai cach chil yéu sau day:

- Piéu hoa dinh hudng tac dung clia enzyme trong cic nguyén liéu chira nd.

- Tach enzyme ra khoi nguyén liéu & dang ché phim va sir dung trong cic qua trinh
san Xuat.

St dung enzyme theo huéng thir nhit trong nhiéu trudng hop 6 thé don gian hon.
Vi dy, c6 thé dung yéu td nhiét d6 dé diéu chinh hoat do mét sb enzyme c6 trong cd, che,
thudc 14... dé lam ting rd rét hwong vi, mau sic ciia san pham. Tuy nhién, cach sit dung nay
han ché kha ning ung dung cta enzyme vi chi c6 thé ding enzyme d6i v6i quy trinh ché
bién chinh nguyén liéu cua né.

St dung enzyme theo cach tht hai thudng c6 hiéu qua hon, vi ché pham enzyme
nhan duoc c6 thé sir dung rong rii tiy theo yéu cau. Hon thé nita con c6 thé dé dang diéu
khién hoat dong ciia enzyme theo ¥ mudén va cho phép dé ra quy trinh san xuat. Vi vay,
trong may chuc nim gan ddy da hinh thanh va phat trién manh k¥ thuat san xuat ché pham
enzyme. Hién nay, trén thé giéi hang nam san xuat hon 100.000 tin ché pham enzyme,
trong d6 Nhat Ban 13 nudc c6 truyén thong lau doi nhat trong linh vuc nay. O Nhat Ban ¢6
20 hing san xuat ché pham enzyme véi san luong hang nim 15.000 tan, tri gia 10 triéu
USD. Sau Nhat Ban 1a mot s6 nuée khac nhu MY, Anh, Phap, Pan Mach, Thuy Dién. Hang
Novo ciia Pan Mach ciing 13 mdt trong nhitng hing san xudt ché pham enzyme ndi tiéng
thé gi6i. Trong 10 ndm gan day, cac nudc Pong Au, Trung Qubc, An Do cling bat dau phét
trién manh cong nghiép san xuit cac ché pham enzyme, Tuy nhién, s6 lugng va chat luong
enzyme con ¢ muc do thap.

6.2. UNG DUNG CUA ENZYME

Céc ché pham enzyme duoc st dung rong rii trong nhiéu linh vuc khac nhau nhu:

6.2.1. Trong hoa phan tich dé dinh tinh va dinh lwgng mot so chat.

Khi sir dung enzyme dé dinh luong cac chat, c6 thé tién hanh theo hai cach:
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- Dung enzyme c¢6 tac dung phan giai riéng chét 4y, sau d6 ding mét trong cac
phuong phap phén tich thong thuong dé dinh luong cac chat sau phan tng. Tir d6 suy ra
luong chat can phan tich. Vi du nhu dung urease dé dinh luong ure, sau khi cho enzyme tac
dung véi ure ta xac dinh dugc amoniac dugc tao thanh, tr d6 suy ra luong ure c6 trong
nguyén liéu can nghién ctru.

- Néu chat can phan tich co tac dung kim ham, hoic kich thich dic hiéu mot enzyme
nao dfiy, ta ¢6 thé dinh luong bﬁng cach xac dinh murc d¢ anh huong cua ching dén hoat do
enzyme ddi chiéu véi bang, hoac dd thi chuan do dé suy ra lugng chét can phan tich. Vi du:
dung phosphatase dé dinh luong ion fluo vi fluo cé tac dung kim him enzyme nay. Phuong
phap nay cé d6 nhay kha cao, c6 thé xac dinh duoc luong fluo rat bé, khoang 0,02mg/ml.

6.2.2. Trong y hoc c6 thé sir dung enzyme dé chira bénh, dé san xuit cac sinh to
va cac chat khang sinh.

- C6 thé dung enzyme dé tang thém lugng enzyme cho co thé, chita cac bénh thiéu
enzyme bam sinh, hodc 1am cac ndi quan nhan tao, c6 thé dung enzyme dé chita bénh vé
tiéu hod kém hodc dé loai bd cac phan mé bi hong, bi thdi ¢ cac é viém, cac vét thuong
hodc hoa tan cic cuc mau dong lam tic nghén mach mau. Ngoai ra, cling c6 thé ding
enzyme dé phan giai thudc khi co thé bi di tng manh voi cac thube nay. Vi du: dung
penixilinase khi co thé bi di tng manh véi penixilin...

- Chira bénh do siéu vi tring giy nén bang céc loai enzyme phén giai axit nucleic
(nuclease).

Dung keo cao su co chita hai loai enzyme (lactat dohydrogenase va inveclase) dé
chéng bénh ha riang. Hai loai enzyme nay c6 kha nang lam phan giai hoa tan 16p keo bén &
chan rang do lién cau khuan sinh ra.

- Dung enzyme chan doan nhanh chéng mét sb bénh nhu dung glucooxydase va
peroxydase cing v6i cac phu liéu khac tao gidy chi thi cuc nhanh dé kiém tra bénh tiéu
duong, gidy nay dugc 1am bang xenlulase dic biét, duoc tim dung dich hai enzyme trén va
chat tiép nhan sinh mau octotoluidin, hodc octodiamizin. Khi nhung gidy chi thi nay vao
nude tiéu, néu nude tiéu cé chira glucose thi sau 1-2 phat nhac giy ra khoi dung dich nudc

tiéu, gidy s€ chuyén tur trang sang xanh hodc sang mau khac.

Trang 161

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

6.2.3. Trong cong nghiép

- Trong cong nghiép xa phong dung dé 1am chat tiy rira dau m& cong nghiép.

- Sir dung enzyme amylase dé khir ho trén vai trong cong nghiép dét.

- Str dung protease cuia Aspergillus oryzae 33 dé khtr 1ong trau, bo trong cong nghiép
thudc da, cho hiéu suét cao hon phwong phap véi sulfua.

- Ung dung xenlulase thay phan bao mon mang xenlulose dé trich ly cac chit keo
trong rong bién.

- Trong cong nghiép gidy, st dung enzyme dé san xuat bot gidy va gidy.

6.2.4.Trong thuc phim

- Str dung a- amylase trong ché pham tao men bia, men banh my. Néu dua vao bot
nhao 0,002 - 0,003% ché pham amylase thi chat lugng banh my ting cao: banh x6p hon,
ngot hon, mau sdc dep hon.

- Str dung amylase dé san xuét glucose tir tinh bot, thay cho phuong phép ding axit
HCI (hiéu suat 96 - 97%).

- Str dung protease:

+ Lam mém thit (protease tir dira, du du, noi tang dong vat).

+ Cong nghiép c4, thuy phan thit c4, san xuat nuéc mim, san xuat ca.

Trong cong nghé ché bién thit, néu thit bi dai phai st dung enzyme hoat tinh
protease, elastase va keratinase. Hién nay co6 loai keratinase tir Actinomyces fradiae co tac
dung lam mém thit tt ngang chat 1am mém tandrin

Trong ché bién db hop ca ran: trude khi ran nguoi ta wép ca voi enzyme 1am mém
thit sau d6 mai ran. Két qua thit c4 thom ngon hon, mau sic dep hép din hon va chét lugng
dd hop cao hon.

+ Ché bién nuéc mam ngin ngay, bo sung ché pham protease tir vi sinh vat, thuc
vat,... da rat ngan thoi gian ché bién.

+ Dung protease thiy phan mang té bao gan ca dé trich ly dau ca.

+ Dung protease dé tinh ché Guanin

- Dung pectinase dé tang hiéu suat nudc ép qua va lam trong dich qua, chdng hién

tuong tia trang khi bao quan. Diéu d6 duoc giai thich nhu sau:
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Trong khéi qua nghién chira nhiéu pectin, khi c6 mit pectin va duong lam cho khdi
qua nghién keo hod cao, khi ép, dich qua kho thoat ra, khi khdi qua nghién duoc tron voi
pectinase s& thuy phan pectin va 1am giam dé nhét, dich thoat ra dé dang hon.

CAu tao cua pectin (poly a-galacturonic) c6 nhém metoxi (H;CO-CH = O).

Axit pectic khong c6 kha nang keo hoa. Sau d6 nguoi ta dung phan ing: AXit pectic
+ Ca -> Pectat canxi (két tua)

Va cubi cung pectin duogc loai ra khéi dung dich nude qua, nhd vy ma dich qua bao
quan 1au khong bi keo van duc.

- Sir dung xenlulase 1am mém xenlulose dé ting hiéu suét tiéu hod cho trau, bo, ca
tram...

- Str dung glucooxydase lam tai thu oxy trong bao quan phomat, bt triing, stra kho.
Tui khir oxy duoc chudn bi nhu sau:

Cho mot it glucose véi ché pham glucooxydaza véi catalaza va dung dich dém can
thiét vao trong tii PE hodc tai vat lidu khac. Pic diém cta 16i chi cho axy di qua ma khong
cho nudc di qua. Sau d6 dat ti vao trong hom hay thung kin c6 san pham can bao quan.

Trong san xuét bot tring, néu bot triung con chira mot luwong glucose thi sau mot thoi
gian bao quan ngin bot trimg bi sim mau va c6 mui khd chiu. Trong albumin trimg chira
3% glucose, trong long d6 tring chira 0,5% glucose. Do vy, trong san xudt bot tring
ngudi ta st dung glucooxydase dé oxy hoa trudc glucose nham tranh cac qué trinh c6 hai
trén, tang thot gian bao quan.

- Dung enzyme dé ché bién cic san pham ndng nghiép nhu che, thudc 14 ... dé 1am
ting huong vi va gia tri dinh dudng cta san pham. C6 thé ding enzyme dé bao quan dd
hop va cac nguyén liéu khac. Vi du dung glucooxydase, catalase va mot it glucose vao mot
hé théng kin v&1 mot lugng oxy ¢6 han thi sau mot thoi gian nhét dinh chung ta s¢€ loai hét
oxy trong hé théng theo phan tng sau day:

2CsH 1,04 + O, — 2 CgH1,04

Nhu vay s& tranh duoc viée xay ra oxy hoéa 1am anh hudng dén huong vi va chat

luong ciia san pham.

Duéi day 1a bang tom tit kha ning ung dung ciia enzyme trong cac nganh cong
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nghi¢p (bang 6.1).

Bang 6.1: Ung dung ciia enzyme trong cong nghiép

Cong nghiép Ung dung Enzyme Ngudn goc
Lam bién doi bot Protease Nam moc
Béanh nudng nhao banh my Amylase Malt nghién
Tay tring mau tu Lipoxydase N4m men banh
nhién cua bot my
Bot dau nanh
Nau malt Protease Malt
Bia va d6 ubng Giam ham lugng Amylase Néam, vi khuan
c6 con dextrin Amyloglucoo Papain
Xydase Nam mbc
Keo Lam mém keo Invectase NAm men
Mut keo Chong “san” dudong Amylase Vi khuin
Ngil coc Xir 1y so b ngii cdc Amylase Malt, nAm
Khir chat nhay tir Pectinase Nam moc
Ca phé qua mong Amylase
Lam loang d¢ dac Pectindase
Lam dong sira trong Rennet Néam da day bé
San xuét bo sita | phomat Protease Papain
Thuy phan protein Glucooxydase Nam méc
Khir oxy tir bot Catalase Vi khuan
trung
Alcol Hoéa long Amylase Vi khuan
Puong hoa Amyloglucoo Malt, ndm méc
xydase
Cong nghé ca Thuy phéan thit ca Protease Vi khuan
Qua va nudc qua Ep, loc va co dic Pectinase Nam moc
Loai vi ding cua Naringinase
qua nho
Ngam va tay trang Alkaline Vi khuan
Gidt la va lam Khir chdm den protease Ndm mbc, vi
kho sach Protease khuén,
Lipase tuyén tuy
Amylase

6.2.5.Trong nong nghiép

C6 thé dung enzyme dé san xuét thirc dn cho dong vét nham ting gia tri dinh dudng

cua thtrc an tho , tang hé s6 sir dung thtrc dn. Cac enzyme dugc sit dung véi muc dich nay

thuong 1a cac enzyme thuy phan nhu amylase, proteinase, dic biét la xenlulase,

hemixenlulase. Chung thily phan céc chit phan tr 16n thanh dang dé hip thu hon nén

thuong 1am tang hiéu qua sir dung thirc an 1én khoang 10%, ting khéi lugng dan gia siic

trung binh 10 — 15%. Diéu niy c6 ¥ nghia dic biét quan trong khi chuan bi thire an cho cac

loai dong vat con non nhu bé con, lon con...vi h¢ thong ti€u hoda cua chung con chua that

thich hop vé&i viéc an loai thic dn thd. Str dung enzyme dé chuan bi thire dn cho gia stc ¢o
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thé tién hanh theo 2 cach:

- Thém truc tiép enzyme vao thirc dn trudce khi dung.

- Dung enzyme dé xtr 1y so bo thirc an.

Céch thtr nhét don gian hon nhung cach thir hai c6 loi hon, vi khi xir Iy ngoai co thé
ta c6 thé dé dang tao diéu kién thich hop vé pH, nhiét do, enzyme hoat dong manh hon, do
d6 hiéu sudt phan giai thire an 16n hon so v&i cach thir nhét.

Dé sir dung enzyme trong chin nudi tt nhat 1a dung cac ché phidm enzyme tir vi sinh
vat va chua tinh ché, vi thanh phan enzyme, dic biét 1a enzyme thuy phan trong cic ché
pham nay thudng phong pha hon nhiéu so véi ché phdm enzyme tir dong vét. Do vay khi
thém ché phadm enzyme vi sinh vat vao thirc in ctia dong vat truéng thanh, khoé manh van
c¢6 anh huong rd rét. Trong khi d6, néu thém ché pham enzyme dong vat lai khong c6 hiéu
qua gi.

Ngoai viée sir dung enzyme dé chudn bj thirc 4n cho gia suc, trong nong nghiép c6
thé dung enzyme dé xu 1y hat truéc khi gieo mam nham nham rat ngan thoi gian ndy mam
va tang san luong thu hoach.

6.3. GIOI THIEU MOT SO LOAI ENZYME CHU YEU VA KHA NANG
KHAI THAC

6.3.1. Amylase:

H¢ enzyme amylase 1a mot trong s6 cac hé enzyme dugc st dung rong rai nhiéu
trong cong nghiép, y hoc va nhiéu linh vuc khac.

O cac nudc phuong Pong, nhat 1a & Trung Qudc, Viét Nam, Nhat Ban nguoi ta da
biét ¢én amylase ¢ trong mdc twong, misd (d4u twong 1én men) tir rat 1au. O Trung Can
Poéng va phuong TAy ngudi ta ciing biét nau bia, rugu uytxki.

Enzyme amylase c6 trong nudc bot, dich ti€u hod cuia ngudi va dong vat, trong hat,
cli ndy mam, nim mdc, vi khudn va mot s6 ndi nAm men. Hién nay ngudi thu nhan enzyme
amylase thuong mai va cong nghé tir canh truong vi khuan, nim mdc theo phuong phap
nudi ciy bé mit va bé sau.

Hién nay nguoi ta biét 16 c6 6 loai enzyme amylase (3 loai thuy phan lién két a4, 3

loai thuy phan lién két a6 - glycosit). Cac enzyme amylase tir cac ngudn, cac gidng vi sinh
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vat téng hop khéc nhau thi khiac nhau vé tinh chét, co ché, diéu kién, san phém thuy phan.
6.3.1.1. Enzyme a - amylase ( tén hé thong a-14 glucan-hidrolase; ma so

3.2.1.1.EC).

Xtc tac thuy phéan lién két 0,4 glycosit nim & bén trong phan tir co chat (tinh bét,

glycogen), vi thé dugc goi 13 enzyme amylase ndi phan (endoamylase) (hinh 6.1).

Duéi tac dung cua a-amylase, amilose (Am) bi phan cit nhanh thanh oligosaccarit
gdbm 6 — 7 gbc glucose. Sau d6 cac oligosaccarit nay lai tiép tuc bi phan cét thanh
maltotetrose, mantotriose va mantose.

Qua mdt thoi gian tdc dung dai boi enzyme, amilose s€ bi thuy phan thanh 23%
glucose va 87% maltose. Tac dung cta a-amylase lam amylopectin (AP) cling xay ra twong
tu nhung vi né khong phan cit duoc lién két a,.6 glycosit & mach nhanh ciia AP nén sau
mot thoi gian lau thi san pham sé 1a 72% maltose, 19% glucose, dextrin thap phan tir va
izomaltose (8%).

Tuy nhién thong thuong trong mot thdi gian ngan 30 — 60 phut (thdi gian nau so bo
nguyén liéu tinh bot hay dudng hoa so bd khdi ndu trong san xuat rugu elylic) a-amylase
chi thuy phan tinh bot chil yéu thanh dextrin phan tir thap va mot it duong maltose. Kha
ning dextrin hoa cao nay 1a tinh chit ddc trung cua enzyme nay. Vi viy ngudi ta con goi
loai enzyme nay la amylase dextrin hay amylase dich hoa.

a - amylase 1a mdt metaloenzyme (enzyme co kim), trong phan tir enzyme c6 tur 1 —
6 nguyén tir C, chung tham gia vao sy hinh thanh va on dinh céu trac bac 3 cua enzyme,
duy tri cau hinh hoat dong ctia enzyme, quyét dinh tinh bén nhiét ctia enzyme.

o - amylase cta vi sinh vat c¢6 nhitng dic tinh rit dic trung vé co ché tac dung, kha
nang chuyén hoa tinh bot va kha niang chiu nhiét:

+ Thé hién hoat tinh trong ving axit yéu: o - amylase nim méc c6 PHq = 4,5 4,9,
ctia vi khuan pHop = 5,9 - 6,1. O pH < 3 enzyme bi v6 hoat hoan toan trir a - amylase ctia
Asp. Niger c6 thé chiu dugce pH = 2,5 — 2,8 (trong mdi truong sinh tong hop axit xitric bang
phuong phap 1én men bé mit).

+ o - amylase ciia nAm méc c¢6 kha ning dextrin hoa (dich hod) cao lai vira tao ra

mot lugng 16n glucose va maltose.
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+ o - amylase cua vi khuén lai c6 hai loai: o - amylase dich hoa va a - amylase

duodng hoa.

jofefoNoNoNeNoXo (eliielicloleRoleofoYoNeYoRoXoRo Xo) (ojejeNoNoYoNo)
v

I
OOOOOOOOOOOOO& OC0ocoocooocoooo

a. éoooc;) yéooo%ooﬁcg éooooooo} 'éooog
@ & @ &d @V@ @ng

N N .
£a g@@@ tdeaad o
@&g@, 4393 gc@,@o@gg&o
. %
| 74, oy, @éﬁ

-, wg@

g 1‘ 7
c-%wzo%%%@wm@w@a

Hinh 6.1: Cac giai doan thity phén tinh bt béi o - amylase ciia nAm méc.
a- Su thity phan amilose; b-Giai doan dau thity phdan amilopectin.; ¢-Giai doan cudi dwong
h6a amilopectin.
b-

+ Nhi¢t do hoat dong ctia o - amylase tir cac nguén khac nhau 1a khac nhau. Trong
d6 déng chu y hon cd 1a a - amylase cua vi khuan c6 thé chiu duoc ¢ nhiét do cao, c6 thé
git duge hoat luc ngay ca khi dun séi trong nudc mot thoi gian ngén. Tinh bén nhiét nay 1a
mot vu diém 16n duge st dung dé xir Iy nguyén liéu & cac cong doan phai dung nhiét do

cao, hoac moéi truong nhiét déi nhu & nude ta. Pa s6 cac ché pham enzyme thuong mai
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thudc nhém amylase déu c6 tinh chiu nhiét cao (bang 6.2).

Bang 6.2. P bén nhiét ciia a - amylase tir cac ngudn khac nhau

(theo Miller — Johnson va Palmer)

Nhiét d9, °C Hoat d§ o — amylase, % so véi hoat dd ban dau.
Nam moc Malt Vi khuan

65 100 100 100
70 52 100 100
75 3 58 100
80 1 25 92
85 Vo6 hoat 1 58
90 V6 hoat V6 hoat 52
95 Vo6 hoat Vo6 hoat 8

Nhiing chiing vi sinh vat c6 kha ning sinh téng hop o - amylase dugc sir dung trong
cong nghé: Asp. Oryzae, Asp. Awamori, Asp. Usami, Asp. Batatae, Asp. Niger, Bacillus
subtilic, B. lichemiformis, Endomycopsis fibuliger.

6.3.1.2. B-amylase (tén hé thong a-1,4-glucan-maltohidrrolaza ma sé 3.2.1.2 EC)

Xc tac thuy phan lién két o;.4 glycosit tuan tu timg géc maltose mot tir dau khong
khir cia mach va do maltose tao ra cdu hinh 8 vi thé enzyme nay duoc goi 1a f — amylase
(hinh 6.2).

Hau nhu khong thuy phan hat tinh bot nguyén ma chi thuy phéan tinh bot ho hod. Co
kha nang thuy phan 100% amylose thanh maltose va 54 — 58 % amylopectin thanh maltose.

Qua trinh thuy phan AP bt dau tir ddu khong khir cia nhanh ngoai ciing, mdi nhanh
nay c6 20 — 26 gbc glucose nén sé tao ra duge 10 -13 phan tir maltose. Khi gip lién két a4
dung ké can lién két a,. thi B-amylase ngimg tac dung. Phan con lai khong bi tac dung nay
g0i 14 B - dextrin chtra tat ca cac lién két 0.6 : cho mau tim do6 véi Iot.

- Néu cho ca a va B-amylase cung dong thoi thuy phan tinh bot thi hiéu suat thuy
phan dat té1 95%.

- B - amylase la mot albumin, enzyme ngoai phan (exoenzyme), chi cé trong malt,
van gitt duoc hoat tinh khi khong c¢6 C, kém bén & nhiét do cao, bi vd hoat hoan toan &
70°C. pHop+ trong dich tinh bot thuan khiét 1a 4,6 , con trong dich nu tinh bot 1a 5,6. to
trong dich tinh bot thuan khiét 1a 40 - 50°C, con trong dich nau tinh bot 13 60 - 65°C.
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Hinh 6.2: Tac dung cia p - amylase I1én tinh bot.
a) Su thity phin amilose; b) Sw thiiy phdn cic nhanh ngoai ciia amilopectin.

6.3.2. Glucoamilase (tén hé thong a-14-glucan-glucohidrolase, mi so
3.2.1.3.EC: con goi la amyloglucozidase):

Thuy phan lién két o4 VA 0y cla phan tr tinh bot va cac saccarit khac tuong tu.
Enzyme nay duoc cac nha khoa hoc Nhat tach ra 1an dau tién tir Asp. Awamori (katihara,
karushima, 1956). Sau d6 duoc tim thdy & Rhizopus delemar, Asp. Niger, Asp. Oryzae, cac
vi sinh vat khac, moé dong vat.

Glucoamylase 12 enzyme ngoai bao (exoenzyme), c6 kha ning thuy phan lién két a,.
5, 013 glycosit (Sawasaki, 1960; Ueyamaetal, 1965; Watanabe Fukimbara, 1960). N6 cé
kha ning thuy phan hoan toan tinh bot, glicogen, Am, Ap, dextrin cudi, izomaltose,
mantose dén san pham cudi cung 1a glucose.

Pa sb glucoamylase déu thudc loai “chiu axit”, pHe=3,5 — 5, to,= 50 — 60°C, mét
hoat tinh & t >70°C. Hién nay enzyme ndy & vi tri hang dau v& hiéu lyc thuy phén tinh bot

Trang 169

TS. BUI XUAN PONG — TRUONG DAI HOC BACH KHOA PA NANG



GIAO TRINH CONG NGHE ENZYME

va cac san pham trung gian. Vi thé viéc sir dung cac ché pham glucoamylase tach tir céc
chung vi sinh vat hoat dong trong san xuét rugu, bia, mach nha, glucosea c6 mot trién
vong, ¥y nghia vo cung to 16n.

Nhitng ching vi sinh vt c¢6 kha ning sinh tong hop glucoamylase duoc sir dung
trong cong nghé la: Asp. Awamori , Asp. Niger, Asp. Usami, Asp. Oryzae, Endomyces sp,
Endomycopsis Caspularis, Endomycopsis fibuliger, Rhizopus delemar, Rhizopus
Javanicus, Rhizopus niveus, Rhizopus peka, Rhizopus tonkinensis.

6.3.3. Oligo-1,6-glucozidase hay dextrinase té¢i han (dextrin-6-glucanhidrolase
3.1.1.10. EC)

Thuy phan cac lién két a6 glycosit trong izomaltose, panose, cac dextrin tdi han va
c6 thé chuyén hoa chiing dén cac loai duong co thé 1én men duoc.

Cac noi ndm mdc Asp. Awamori, Asp. Usami, Asp. Oryzae sinh tong hop rat manh
mé& loai enzyme nay cho nén néu duong hoa tinh bot dd nau chin (trong san xuét rugu
etylic) bang ché pham enzyme nudi ciy tir cac noi vi sinh vét nay s& thu duoc dich duong
c6 kha ning 1én men cubi (1én men dai) rat triét dé, gop phan ning cao hiéu suit gy men
va hiéu suét téng thu hoi ruou.

Ngoai ra enzyme nay ciing ¢ trong malt, trong mé dong vat va ca nAm men, dic biét
chung con c6 cac enzyme khac cung ho hang vdi enzyme nay la: amylopectin - 1,6 -
glucozidase (amylopectin - 1, 6 - glucanhidrolase 3. 2. 1. 9) va dextrin - 1,6 - glucozidase
(dextrin - 1,6 - glucanhidrolase 3. 2. 1. 33). Ca 2 enzyme nay thuy phan dextrin siu sic hon
ca avap—amylase.

Cé 3 enzyme ké trén (dextrinase) déu hoat dong & top= 40°C, PHqp=5,1.

6.3.3.1. a-glucozidase hay maltase (a — D — glycosit - glucohidrolase 3.2.1.20 EC)

C6 nhiéu loai ndm mdc sinh tong hop ra enzyme nay, tic dung thuy phan duong
maltose thanh glucose nhung khong thuy phan dugc tinh bot. Nhu vay giéng nhu
dextrinase, enzyme nay gitip cho qua trinh 1én men cudi chuyén dudng thanh ruou etylic
g6p phan nang cao hiéu suit 1én men.

6.3.3.2. Transglucozilase (a-1,4-glucan: D-glucose-4-glucozil transferase

2.4.1.3.EC)
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Enzyme niy thudng ton tai song song véi glucoamylase (trong ché pham nidm mdc
Aspergillus), n6 c6 hoat tinh thuy phan va hoat tinh van chuyén nhom. Nghia 14 né khong
nhiing chi thuy phan maltose thanh glucose ma con tong hop nén izomaltose, izotriose va
panose, tirc 1a c6 kha ning chuyén gbc glucose dén gin nd vao phan tir maltose hoic phan
tir glucose boi lién két a6 glycosit dé tao thanh cac glycosit n6i trén.

Sy c6 mit cua enzyme ndy trong cic ché pham enzyme amylase dung dé bién hinh
tinh bot (mach nha, dudng glucose, rugu etylic) 1a didu khong mong mudn vi n6 Xic tac su
tong hop lai cac isosaccarit tir chinh cic san pham thuy phén tinh bot, lam gidm hiéu suat
duong hoa, dich thuy phan c6 vi ding khong mong mudn.

6.3.4. Protease:

Enzyme protease xc tac qua trinh thuy phan lién két peptit (- CO —NH-), trong phan
tir protein, polypeptit dén san pham cudi cung 1a cic axit amin. Ngoai ra, nhiéu protease
cling c¢6 kha ning thuy phan lién két este va van chuyén axit amin.

Theo hé théng phén loai qudc té thi nhom enzyme nay duoc chia lam 4 phan nhom:

- Aminopeptidase: thuy phan lién két peptit & dau nito amin (— NH,) cua mach
polypeptit.

- Cacboxypeptidase: xuc tic thuy phan lién két peptit & dau cacbon cua mach
polypeptit. Hai phan nhom nay thudc loai exo-peptitdase (enzyme ngoai phan).

- Dipeptit hidrolase: thuy phan cac lién két peptit.

- Protease: xuc tac sy thuy phan lién két peptit néi mach (endo-peptitdase)

Cac protease kha phé bién & dong, thuc vat va vi sinh vat, trong d6 dang cha y hon
ca 1a c6 nhiéu vi sinh vat c¢6 kha ning sinh tong hop manh mé protease. Cic enzyme nay co
thé ¢ trong té bao (protease ndi bao) hay duoc tién vao mdi truong nudi cay (protease ngoai
bao).

Gibéng nhu amylase, mot s6 loai protease da dugc dan toc cac nude chau A, trong do
c6 Viét Nam sir dung trong mot s6 nganh san xuat cic san pham thuc pham truyén thong
nhu: san xuit nudc mam va cac loai mam, san xuAt tuong va chao, mdt s6 loai nem, tré.
Mot s6 noi vi khuan thudc gidng Bacillus, xa khuan thudc giéng Streptomyces, nAim méc

thuoc giéng Aspergillus, Penicillium, Rhizopus 1a c¢6 kha ning sinh tong hop enzyme
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protease manh nhat.

Can cr vao co ché phan tng, d6 pHop, Hartley (1960) da phén loai cac protease vi
sinh vat thanh 4 nhém: protease-serin, P.tiol, P.kim loai va P.axit Trong luong phan tir cua
4 nhém nay tuong ddi bé: chéng han Mp_srin=20000 — 27000, tuy nhién nhém nay c6 mot
s6 ¢6 M 16n hon nhu enzyme cua penicillium M = 44000. Asp. Oryzae 5038 va M = 52000,
Mp kim 10ai = 33800 — 48400, Mp tio1 va axit = 30000 — 40000.

V& dd bén thi P. serin bén trong gio1 han pH rong, tor 5 — 10 & diéu kién nhiét do
thap. P. serin cua Bacillus pumilus kha bén trong méi truong kiém, & pH = 11 van gitt duoc
80% hoat d6 ban dau.

O nhiét do 36°C nhém nay bi mét hoat tinh nhanh chong. Tuy nhién cac P.serin cua
Streptomyces fradiae va Stre.reatus lai bén nhiét & 70°C trong 30 phut chi bi mét 10 -15%
hoat tinh.

Céc protease kim loai kém bén nhét trong sb 4 nhom nay, bén trong pham vi pH = 6
— 9, nhanh chéng bi mat hoat tinh ngoai khoang pH nay. Canxi lam ting d6 bén cia nhom
enzyme nay. C4c protease - axit bén trong pham Vi pHait = 2 — 6, trong moi truong axit
chung khé bén nhiét.

Céc protease noi chung duogc Gmg dung rat rong rai trong nhiéu linh vuc:

Trong ché bién thuy sdan:

Khi san xuat nuéc mam (va mot s6 loai mam) thoi gian ché bién thuong 1a dai nhat,
hiéu suit thuy phan (d6 dam) lai phu thudc rat nhiéu vao dia phuong, phuwong phap gai nén,
nguyén liéu ca. Nén hién nay quy trinh san xut nudc mam ngan ngiy da dugc hoan thién
trong d6 str dung ché phidm enzyme thuc vat (bromelain va papain) va vi sinh vat dé rat
ngan thoi gian 1am va cai thién huong vi ciia nwéc mam. Tuy nhién van con mot s6 ton tai
can phai hoan thién thém vé cong nghé.

Trong ché bién thit: protease dugc st dung dé 1am mém thit va tang huong vi thit.

- Ngam thit vao dinh dudng protease & pH va nhiét d§ xac dinh — phuong phap nay
pho bién va thuan loi nhat.

- Tam hdn hop lam mém thit nhu enzyme, mudi, bot ngot.

- Ti€m dung dich enzyme vao thit; tiém dung dich enzyme vao con vét trude khi giét
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Trong san xuat dich dam:

Ttr Streptomyces fradiae tach duoc ché pham keratinase thuy phan dugc keratin rat
co gia tri dé san xuat dich dam tir da, long vi.

Néu dung axit dé thuy phan s& mat di hoan toan cac axit amin chtra luu huynh, néu
dung kiém dé thuy phéan s& bi raxemic ho4 (chuyén dang L- sang D- lam giam gia tri sinh
hoc cua axit amin).

bé thuy phan sau sdc va triét dé protein (trong nghién cuiu, ché tao dich truyén dam
y t&) can dung cac protease co tinh dic hiéu cao va tic dung rong, mudn viy nguoi ta
thuong dung phéi hop ca 3 loai protease cua 3 loai: vi khuan, nAm mdc, thuc vat véi ti 1é
tong cong 1 — 2% khéi luong protein can thuy phan. Uu diém cua viéc thuy phan protein
boi enzyme 13 bao toan duge cac vitamin ciia nguyén lidu, khong tao ra cic san pham phu,
khong 1am sdm mau dich thuy phan.

Trong ché bién sita:

Nguoi ta chi sir dung cc protease ctia vi sinh vét co tinh chit twong tir renin hodc
chi thay thé 25 — 50% renin nhu cac giong lién két Aspergillus Candidus, Penicillium
roqueforti, Bacillus mesentericus... duoc Gmg dung dé san xuit phomat. Ngoai ra c¢6 thé st
dung protease dé thu cazein k¥ thuat (tir sita) dé san xuat vectri, chdt mau, keo dan, huong
liu.

Trong ché bién bia va nwéc gidi khdt: protease dugc dung dé lam trong bia va nudc
qua.

Trong céng nghiép dét: papain va protease vi sinh vat duoc str dung dé lam sach to
tam, tdy to nhan tao (cac soi nhan tao dugc bang cac dung dich cazein, gelatin) dé soi duoc
béng, dé nhudm.

Trong céng nghiép da: protease duoc dung dé 1am mém, 1am sach va tay 16ng da,
1am ting tinh dan hoi, cai thién diéu kién 1am viéc, tranh 6 nhiém méi truong.

Trong céng nghiép xa phong, cdc chdt tdy rira, my phdm: thém enzyme protease
trong cac loai xa phong diét khuan, kem dudng da, xa phong c6 tinh tay rira cao.

Trong y hoc: st dung nhiéu enzyme protease d€ san xuat thudc ho trg tiéu hod, nau
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cao dong vat, chira bénh nghén mach mau, ti€u viém vét thuong.

6.3.5. Pectinase

Pectin 13 co chit ctia enzyme pectinase. Pectin rat phd bién trong thuc vat, 1a hop
chat polime tw nhién ton tai c6 3 dang: protopectin, pectin va axit pectinic. Protopectin
khong tan c6 dang thuc vat xanh, tao cho rau qua xanh c6 dg cung nhét dinh, bi thuy phan
boi axit hay nhiét d6, enzyme s& chuyén thanh pectin hoa tan (qua trinh chin cta qua c6 thé
goi 14 qua trinh chuyén hoa ndy). Pectin 14 este metyl cta axit polygalacturonic.

Tinh chat quan trong nhét ciia pectin 1a d& tao gel & nong d6 dich dudng cao 65%
trong moi truong 1% axit. Axit pectinic la mdt axit polygalacturonic nhung chi dugc este
hoa mot phan nhé boi metanol. Con axit pectic hay polypectic 13 axit da duoc giai phong
khoi nhom metoxy (— OCHj). Mudi twong tng c6 tén 1a pectinat va pectat. Lién két chinh
trong pectin la a4 glycosit.

Hién nay, hé théng enzyme pectinase dugc chia thanh 2 nhém chinh: hydrolase va
transeliminase v6i ddc diém chung nhat 1a lam giam do nhdt cia dung dich pectin va lam
giam phan tir luong ciia cac san pham tao thanh.

6.3.6. Hydrolase: (pectihydrolase)

Thudc nhém nay co 2 enzyme chu yéu 13: pectimetylesterase va polygalacturonase.

6.3.6.1. Pectimetylesterase: (3.1.1.11.EC) - goi tit PE:

Enzyme xtc tac thuy phan lién két este trong phén tir pectin hoa axit pectinic dé giai
phong san phim 14 metanol va axit polygalacturonic. PE chi phan cit cdc nhom metoxy

ding canh nhém (— COOH) tu do (hinh 6.3).

COOCH:; COOCH: COOH COOCH: COOH COOCH: COOCH:

1 2 3 4 5 6 7
Hinh 6.3 : So' d6 tac dung ciia pectimetylesterase 1én hop chat pectin.

Vi tri tin cong nhom metoxy & vi tri 4 d& hon & vi tri 2 va 6 (2 gbc — COOH ). Do
PHqp ciia PE thu duoc tir cac nguén khac nhau: 4,5 — 5,5 (vi sinh vat), 5,0 — 8,0 (thuc vat).
PE ciia nAm méc co top = 30 — 450C, bi vo hoat 6t = 55 — 62 OC, PE duoc hoat hoa
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bai Ca®* va Mg*".

6.3.6.2. Polygalacturonase (PG. 3.2.1.15.EC; poly — a;4 — galacturonit

glucanhidrolase).

Enzyme ndy it gip trong thuc vat, chi yéu co trong vi khuan va nim méc. Day la
mot phirc hé enzyme va thuong co tinh dac hi¢u cao ddi v6i co chat. Dua vao do6 nguoi ta
chia ra 4 kiéu sau:

Polymetyl-galacturonase (PMG - poly — a;4 — galacturonit — metyl este
glucanhidrolase. 3.2.1.41EC). PMG lai dugc phan thanh 2 nhém nho phu thudc vao vi tri
phan cit lién két oy 4 6 trong hay & cudi va dau mach.

- Endo glucozidase polymetyl galacturonase kiéu I (endo — PMG — I). Pay la
enzyme c6 tinh chat dich hoa. Pectin c6 mirc d6 metyl hoa cang cao (nhiéu gbc metoxy —
OCHs) thi bi thuy phan cang nhanh va triét dé. Trong méi trudng khi c6 mit pectinesterase
(PE) thi enzyme nay thuong bi giam hoat lyc. Endo — PMG — I rat phé bién trong céc noi
nam méc: Asp. Niger, Asp. Awamori, Botrytis cinezea, Neurispora crassa.

Co ché tac dung nhu hinh v& 6.4:

COCH COOCH: COOCH; COOH COOCH;: COCH COOCH;

1 21 Ik} 4 5| 6 7

Hinh 6.4 : So' d6 tac dung ciia Endo glucozidase polymetyl galacturonase 111 I&n

hop chit pectin.

- Exo - glucozidase polymetyl galacturonase kiéu III (exo — PMG — III). Pay la
enzyme co tinh chit dudng hoa, c6 kha ning cit timg géc monome axit galacturonic ra
khoi mach bat dau tir dau khong khir cd nhom metoxy (— OCHs)

COOCH; COOCH; COOCH; COOH COOH COOCH; COOCH;

3 4 5 6 7

l f

Hinh 6.5 : So’ d6 tac dung ciia exo glucozidase polymetyl galacturonase III 1én

1

hop chat pectin.

Co ché tac dung nhu hinh v& 6.5:
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Polygalacturonase 12 cac enzyme chu yéu tac dung lén axit pectinic (cac axit
polygalacturonic khong bi ester héa) hay axit pectic (cac axit polygalacturonic bi ester hoa
& muc do thap). Cac enzyme nay ciing dugc phan thanh 2 nhém nhé nho ting vi tri lién két
glycosit bi cit dut: Endo glucozidase polygalacturonase kiéu II (endo — PG — II). Pay la
enzyme c6 tinh chét dich ho4, chi thuy phan co chét khi c6 mit nhém — COOH tir do. Hoat
d6 cua endo — PG — II tang 1én nhiéu khi co chat dugc xir Iy trude bang pectinesterase (dé
tao ra nhiéu gbc — COOH ty do). Nadm mdc va vi khuan tong hop duoc enzyme nay. Co ché

tac dung nhu hinh vé 6.6:

COOCH; COOH COOH COOCH; COOCH; COOCH; COOH

2 ‘3 ‘4 ‘5 ‘6 ‘?
t ?

Hinh 6.6 : So' d0 tac dung ciia endo glucozidase polygalacturonase IT 1én axit

B

pectinic.
- Ex0 - glucozidase polygalacturonase kiéu IV (exo — PG — IV) : Thuy phén cac lién

két gan vi nhom — COOH tu do ¢ dau hay mdi mach.

COOH COOH COOCH; COOH COOH COOCH; COOH COOH

2 ‘3 ‘4 ‘5 ‘6 ‘? ‘8

! . !

Hinh 6.7 : So' d6 tac dung ciia exo glucozidase polygalacturonase IV 1én axit

I

pectinic.

6.3.7. Transeliminase (TE)

Pay 1a nhom enzyme dugc tim ra cach day chua lau 1am (khoang nam 1960 — 1961)
bao gdm protopectinase xuc tac sy phan cit araban, galactan khoi protopectin dé tao thanh
pectin hoa tan va enzyme transeliminase phan cat phi thuy phan (khong ¢ su tham gia cua
phan tr H,0) pectin dé tao ra cac gdc galacturonic c6 ndi kép giita nguyén tir C, va Cs.

Phén tmg xay ra d& dang ¢ méi trudng trung tinh hay kiém yéu.
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Hinh 6.8: Co ché xtic tic ciia enzyme Transeliminase.

6.3.8. Pectinase

Cac ché pham enzyme pectinase thuong duoc sir dung trong san xuat nude qua, san
xuét ruou vang, trich ly dong duge (sic thude) va trong chin nudi.

Ung dung ché pham pectinase trong sin xudt nwéc qua:

+ C6 cac mit hang nudc qua trong, nudc qua duc, nude qua cé thit qua, tat ca déu
dugc san xuat tir nude ép (chiét rut) cua qua. Do d6 hiéu qua thu dich qua cua phu thudc
vao tinh chit cua nguyén liéu qua (céu tao, d0 chin, thanh phén dinh tinh va dinh lugng
clia pectin trong qua, phuong phap ép, chiét rat)

- Khi ché bién nudc qua trong thi ché pham pectinase phai c6 endo va exo
polygalacturonase (endo — PGII va exo — PGIV).

- Enzyme pectinesterase va protease: Hai loai enzyme déu lam giam d6 nhét dich
qua. PE goép phan vao tic dung ctia enzyme ndy, con protein thuy phan protein cua vo té
bao thyc vat [am cho dich qua dé& thoat ra, can va ba dé léng hon.

- V6i cac loai qua c6 nhiéu protopectin nhur tao, 1&, 6i thi ché pham khong duoc co
enzyme protopectinase vi néu c6 s& phan huy protopectin 1am mém hoa mé qua, ting do
nhét cia dich qua nén lam giam hiéu suat 1ay nudc qua trong.

- Ngoai ra, nudc qua khong dugc phép chira cac enzyme oxy hoé (ascobatoxydase,
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polyphenoloxydase, peroxydase) lam hao ton vitamin C va sdm mau, bién phéap st dung
nhiét (dun nong) sé vo hoat hé enzyme nay.

+ Pé thu dugc nude qua véi hiéu suat cao, ngudi ta thuong nghién thit qua, xu 1y
bang ché phidm enzyme pectinase, sau d6 méi dem vit, ly tim hay ép.

- Vi du: néu xtr 1y tdo nghién bang 0,03% ché pham pectinase (200 don vi hoat do)
PMG (gam) sau 2 — 4 h sé& tang hiéu suét thu dich qua 20 — 25%.

- Khi ép nho ma khong sir dung ché pham pectinase thi hiéu suét ép 1a 65% nhung
néu sau khi nghién cha qua va xur 1y bang 0,2% ché pham pectinase trong 3h & 45°C s8
nang cao hiéu suét ép 1én 77 — 82%.

- Dung pectinase con c6 tac dung lam trong do su phéa huy hé keo trong nudc qua, vi
cua qua t6t hon va it bi duc tré lai.

Ung dung ché pham pectinase trong san xudt riou vang:

- Rugu vang duoc san xut tir cac loai qua ngot (qua co dudng): nho, tio, dau, chudi,
dra, mo, man, anh dao, son tra (tao meo).

- Cac giai doan chu yéu: diéu ché dich qua 1én men, 1én men dich qua, x&r Iy va tang
trtr vang.

- Ché pham pectinase dung trong céng nghé vang dé lam ting hiéu suat thu dich qua
va dé lam trong can phai bao toan duoc hoat do trong diéu kién n@)ng do ruou trung binh 10
—12% va d9 pH hoi axit (4 — 5).

- Khi xtr 1y bd nho bing pectinase s& 1am tang ham luong catechin trong ruou (chat
chat). Catechin c6 hoat tinh ctia vitamin P nhu vay da lam tang gia tri sinh hoc cua rugu
vang.

- Ngoai ra vang con c6 d thuan thuc (thanh truéong — ageing) nhanh hon, huong
thom manh hon, vi diu hon do ¢6 nhiéu glyxezin va este.

Ung dung pectinase trong trich ly cac dwoc liéu dong y (thuéc bdc, thudc nam).

- Cac duge liéu c¢6 ngudn goc thyc vat, trong thanh phan cia chiing ngoai cac hoat
chat thi ludn ludn co pectin.

- Ttr trude dén nay dé thu nhan dugc cac thanh phﬁn hoat chét trong dugc li€u dé tri

bénh cip thoi (ngay luc d6), dé diéu ché dang con (ruou), thude (ubng va xoa bop), dé diéu
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ché dung dich thudc, vién nén, vién nang, dac bi¢t hién nay dé san xuit thudc tiém va dich
truyén tir chinh cac vi thudc déng y, cac thuc phadm chirc ning (fuctional food)) ngudi ta
ding cac phuong phap: chiét rat bang nude nhiét (con goi 1a sic thude — va day 1a phuong
phap phd bién nhét), biang con (ngdm rugu thudc), trich ly bing dung méi thich hop
(axeton, ete, nito 1ong, axeton lanh). Do c6 thanh phan pectin nén qua trinh sic thudc kho
khan, khong trich ly duoc triét dé hoat chat, dich thudc bi bién chat sau mot thoi gian ngan.

- Pé khic phuc nhitng khé khin ndy, ngudi ta dung ché phim enzyme pectinase dé
phan giai cac mo thyc vét dé cac hoat chat duoc giai phong ra dé dang va triét dé hon khi
sac thude.

Duoclidn

l

Lam nhé
| Thanh trimg
Tron enzyme
| Déng chai
Thuy phén ldn 1
| Diéu chinh vi phy ché
Him chiét

l

Tron enzyme Co dic

l

Thuy phén 1dn 2 Loc

l

Ham chiét Pun nong

Hinh 6.9: So' @6 cong nghé ng dung pectinase trong trich ly cic dwoc liéu dong
y.

- Tuy nhién, vi stt dung cho muc dich san xuat thudc chita bénh nén khi dung ché
pham enzyme phai c6 do tinh khiét rat cao dé khong mang theo nhitng hoat chat la vao
thudc, phai c6 hoat do cao dé chi dung voi mot luong tdi thiéu.

Ung dung ché phim pectinase trong chiin nuéi:

- Khau phan in cua gia stc, gia cam thuong chtra mot luong thirc an tho, thirc in

xanh nhat dinh (rom ra, co, than cay, cam...) trong khi d6 & duong ti€u hoa cua chung lai
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thiéu cac enzyme phén giai xenluloza, hemixenluloza, pectin.

- Chi c6 nhitng dong vat nhai lai c6 da co phat trién ddy du (trén 6 thang tudi) hay
gia cAm c6 manh trang dai (ngdng, da diéu) mdi co hé vi sinh vat sdng cong sinh trong da
c6 14 ¢6 kha ning sinh ra cac hé enzyme dé gitip dong vat tiéu hod mot phan cac chat dinh
dudng nay, tuy vay khoang 1/3 nhom chit nay khong dugce dong hoa.

- Pé nang cao kha ning tiéu hoa hap thu, nguoi ta c¢6 thé thém vao thirc an chin nudi
cac ché pham enzyme phan giai nhom gluxit ndy - déu 1a ché pham co hoat tinh pectinase,
xenlulase va hemixenlulase cao.

- B6i voi céc dong vat nhai lai (trau, bo, dé, ctru, ngua): do c6 hé vi sinh vat Séng
trong da co tham gia tich cuc vao qua trinh tiéu hoa thirc an. Khi thém ché phim enzyme
pectinase va xenlulase cao & d§ pH = 6 — 7 (axit tinh) s€ c6 1¢i lam tang d¢ ti€u hod cua
thirc an.

- P4i v6i ngdng va ngan (vit xiém): day 1a 2 loai gia cAm nudi lay thit, dac biét 1a co
loai dé san xuat ra gan béo (nguyén liéu san xuit ra mit hang pete rat noi tiéng). Hai loai
nay c6 ning luc sinh trudng rat cao, nguoi ta cd ging nudi dé dat do ting trong cao va thoi
gian ngin (¢ do tudi gia cAm non tudi ¢ gia tri thuwong pham cao). Mudn vay ngudi ta nudi
vd béo bang cach nhdi thirc an ¢6 st dung cac ché phim pectawamorin 0,04% so v6i khau
phan.

6.3.9. Cellulase:

- Hang nam co6 khoang 230 ti tAn chét hitu co duoc tong hop bing qua trinh quang
hop & thuc vat, trong d6 c6 toi da 70 ti tan (30%) xenluloza. Pay 1a polyme ty nhién p — D
- glucose dugc ndi véi nhau qua lién két p — D -1,4-glucan, mirc d6 polyme hoa cta phan
tu xenluloza: 200 — 15000, trung binh 3000, trong lugng phan ti 50.000 — 2.500.000.

- Xenluloza 13 hop chat tu nhién kha bén, khong tan trong nudc, chi bi trurong phdng
do hit nudc, bi phan huy khi dun nong véi kiém hay axit hodc do cac enzyme dugc goi
chung la xenlulase.

- Trong té bao thuc vat xenluloza lién két chit chd véi hemixenluloza, pectin, lignin.
Diéu nay anh hudng rat nhidu dén sy phan hiy xenluloza ctia enzyme.

- Theo nhitng hiéu biét hién nay thi qua trinh phan huy xenluloza nhd enzyme duoc
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thuc hién nho phirc hé xenlulase, bao gom cac enzyme C,, C, va B-glucosidoza.

- Enzyme C; c¢6 tinh chét khong dac hiéu. Dudi tac dung cua C,, cac loai xenluloza
bi hap thu nudc, truong 1én va chudn bi cho su tac dong cia cac enzyme khac. Néu tach
riéng C, cho hoat dong ddc lap thi tac dung nay lai khong thiy rd rang. Vi vdy ngudi ta cho
rang C; chi 1a mot yéu t6 (factor), khong phai 1 enzyme.

- C, con goi 1a enzyme B-1,4 glucanase, thuy phan cac xenluloza ngdm nudc boi Cy
noi trén (polyanhydroglucose hydrat hod) thanh xenluloza. Chit x ¢6 nghia 13 enzyme gdm
nhiéu thanh phan khic nhau va nguoi ta thudng chia lam 2 loai chinh la: exo-B-1,4
glucanase va endo-B-1,4 glucanase.

+ Ex0-B-1,4 glucanase xuc tac viéc tach lién tiép cac don vi glucose tir dau khong
khtr (non-reducing end) ctia chudi xenluloza (hinh trang 122 — VSV tap II).

+ Endo-B-1,4 glucanase phan cat lién két p-1,4 glycosit & bat ky vi tri nao ciia chudi
xenluloza.

Céc tac gia (Ogawa va Toyama, 1967) cho rang con c6 mot enzyme trung gian 1a C,
(gitta C; va C,). Enzyme nay trudc hét tac dong vao xenluloza di bi 1am truong nude boi
C1 16i thuy phan thanh cac dextrin xenluloza hoa tan. Sau d6 C, sé& tiép tuc thuy phan céc
xenlo dextrin nay thanh xenlobioza.

- B-glucosidase 1a enzyme rat dic hiéu, thuy phan xenlobioza thanh xenlohexoza (D-
glucose) ma sd enzyme nay la: 3.2.1.21 EC.

- Ngudn enzyme xenlulase:

C6 thé ndi qué trinh phéan giai xenluloza bdi vi sinh vat 1a mot trong nhitng chu trinh
quan trong nhit cta tu nhién. Ngudi dau tién nghién ctru kha ning phan giai xenluloza cta
cac vi sinh vat ky khi 13 Popov vao nam 1875, tiép d6 1a Omelianxki. Cac moi trudng
nghién ctru phan 1ap vi sinh vét loai nay tré thanh kinh dién. Con ngudi dau tién phat hién
kha nang phan giai xenluloza béi vi khuan hiéu khi 1a G.Van Iterson vao nim 1903.

Trudc d6, hoat dong phan giai xenluloza bai vi sinh vat séng trong da cé ciia cac
dong vat nhai lai d3 duoc chimg minh (1955). Pén nim 1971, nguoi ta da phan 1ap duoc
mdt s6 loai vi sinh vat c6 kha ning phan giai xenluloza trong da co. Trong d6 c6 2 giai

doan nghién ctru k¥ hon ca la Ruminococus va R.flavefacicus.
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V& sau ndy, rat nhiéu vi sinh vat phan giai xenluloza duoc tim thiy trong dat, nudc,
phan bén hitu co. Pang cha ¥ hon ca 1a viée tng dung vi khuan thudc nhém celludomonas
vao viéc 1én men phan giai ba mia va rac thai thuc vat. Suu tap giébng QM (QM collection)
clia Massachusetts ciing c6 khoang 14000 ching ndm c6 kha ning phan giai xenluloza,
trong d6 cac chung ndi tiéng nhu trichoderma viride, Sporotrichum P.ruinosum, penicllium
pusillum, Aspergillus fumigatu, Asp.terreus...

Ung dung ciia xenlulase:

+ Pha v& thanh té bao (cellwall) thyc vat dé nudi cy cac té bao trén (té bao khong
c6 mang) dé lai tao ching véi nhau nhim tao gidng thuc vat

+ San xuat truong glucose thuc pham, nguyén liéu cong nghiép hodc nudi cdy nim
men gia suc.

O Nhat, hiang Megiseika da sir dung Trichoderma.Konigii va hang Kinkiyakylt da sir
dung T.viride nudi cay theo phuong phap bé mit dé san xuit xenlulase. So d6 phan xudng
thi diém (pilot) san xuat siro glucose tir cac ngudn xenluloza phé liéu nhd xenluloza cua
T.viride nhu sau:

+ Lén men dudng chuyén hod (tao thanh boi sy thuy phan xenluloza do enzyme)
thanh etanol nhién liéu dong co d6t trong (xe hoi, xe may)

+ Tach tinh bot ra khoi hat va ct bang cach dung cac enzyme tach té bao (cell
separating enzyme — CSE). Pay 1a hé thong enzyme tac dong vao phan protopectin clia vo
(hat, cu) dé giai phong tinh bot, mot sé ching ndm Rhizopus sinh tong hop loai enzyme
nay.

+ San xuét t6 hop EM (Effect Microbiology — vi sinh vat hitu hiéu) trong xir 1y rac
thai.

6.3.10. Saccarase va glucooxydase.

- Saccarase: diy la modt nhém enzyme bao gdém: invertase, dextranase,
levansaccarase... xuc tac thuy phan céac lién két glycosit ciia saccaroza va mot vai loai
duong khac. Trong sb cic enzyme nay thi invertase (B-D-fructofaranozit — fructohidrolase,
mi s6 3.2.1.26 EC) 1a c6 y nghia khoa hoc va thyc tién hon ca. Enzyme niy rat pho bién

trong ndm men va nim mdc: Saccharomyces cerevisiae, Sacch. Carlsbergensis, Sacch.
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Pastenriabus, Aspergillus Oyae, Asp. Niger...

- Invertase 1a enzyme ndi bao (endoenzyme), pHop = 4,5, top = 65 — 70°C.

- Invertase dugc sir dung rong rii trong cong nghé thuc pham dé nghich dao duong
chéng hién tuong két tinh duong (lai duong) trong san xuit banh keo (dung dich dudng
nong do 65% thi két tinh nhung co invertase thi & ndng do 80% van khong két tinh), ting
d6 ngot khi thuy phan dudng saccaroza thanh glucose va fructoza, san xuit bot my nhan
tao, san xudt dich duong y té (dich truyén glucose).

Enzyme oxy hod: glucooxydase, catalase.

+ Glucooxydase (B-D-glucose: O, oxydoreductase; 1.1.3.4 EC) la enzyme oxy hoa -
khtr, chi tac dung 1én [J[J-D glucose khi ¢6 mat oxy, oxy hoa glucose thanh gluconic va
H,0,:

Glucooxydase
CsH1205 + O + H,O o GH0; + H:O: (1)

+ Catalase: mot enzyme oxy hoa — khir hay di cling enzyme glucooxydase dé khir

hoa H,0, tiép tuc:

catalase
H,0, H,0 + 120, (2)
Téng hop ca (1) va (2) ta co:
C5H1205 + 1!202 CEHHO? (3)

Ttc 1a ¢t 1 phéan tir gam glucose can 0,5 ptg O,. Tinh chét ndy clia enzyme c6 mot y
nghia thyc té rat 16n 1 phirc hé enzyme nay c6 thé loai bo oxy trong mdi truong phan tng,
tranh duoc sy oxy hoa boi chinh oxy khong khi (méi truong). Nhu vay co thé kéo dai thoi
gian bao quan ma khéng can phai tac dong cua bién phap hit chan khong (dong goéi chan
khong).

Glucooxydase c6 nhiéu ¢ cac loai nAm mébc Penicilium notatun, Pen. chrysogenum,
Pen. vitale, Aspergillus. Niger.

+ Ché pham enzyme glucooxydase va dic biét 1a néu dung két hop voi ché pham
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catalase c6 rat nhiéu ing dung trong thyc tién:

1) Chéng ri mit trong céc bao bi kim loai

2) Nang cao gié tri clia bot 1ong tring tring (albumin): Trong albumin c6 mot lwong
duong glucose tu do 0,5%, luong duong nay la tac nhan tham gia phan tng Maillard lam
sim mau bot tring trong thoi gian bao quan. C6 thé loai trir tac dong nay bang ché phim
enzyme glucooxydase nhu trén.

3) Bao quan bot sita, dd cimg khong c6 ruou, ca phé, ddu m&, phomat, do hop.

4) Gitr tuoi rau qua trude khi dam chin nhu: chudi, ca chua, tdo,...Mudn vay nguoi ta
g6i enzyme cung vé6i glucose, chat don rdi cho vao giita khdi qua tuoi dang bao quan kin.
Enzyme s& loai trir oxy trong méi trudng bao quan dé giir cho qua tuoi lau.

5) Tién hanh cac phan tich hoa sinh chan doan bénh nhu: phéan tich dudng trong

huyét, nude tiéu (bénh tiéu duong, ting, ha duong huyét).
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