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Pectinase bang ki thuat CLEA
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TOM TAT

Ki thugt CLEA (cross-linking enzyme
aggregates) két hop hai qud trinh thu nhan va
cé dinh enzyme tir méi trwong dung dich vao
cung mot budc. Trong nghién cuu nay, ching
toi da wng dung ki thudt CLEA dé cé dinh hai
logi enzyme, glucoamylase va pectinase, tir dich
enzyme thé thu nhdn tir méi truong nudi cdy

nam moc Aspergillus niger. Két qua nghién ciru
Tir khéoa: CLEA, pectinase, glucoamylase.
1. GIOI THIEU

CLEA 14 ki thuat c6 dinh enzyme, bang cach
gin két cac phan tir enzyme lai v6i nhau boi
nhitng lién két chéo véi tic nhan gin nhj chirc
dialdehyde, sau khi nhitng phén tir nay da duogc
tap hop lai gan, va enzyme dang CLEA c6 thé
tai sir dung dugc.

Trong cbng nghiép san xudt nudc qua hay
ruou vang, glucoamylase va pectinase dong vai
tro rat quan trong va dugc ung dung rat nhiéu,
glucoamylase c6 tac dung thuy phan tinh bot
lam tang ham lugng duong va pectinase lam
giam do duc ciing nhu giam sy ling cin trong

san pham.

Trong nghién ctu nay, chung t6i tng dung
ki thuat ¢6 dinh CLEA vé6i tac nhan gin nhi
chire 1a glutaraldehyde. Dong thoi danh gia hidu
qua clia enzyme ¢b dinh dang CLEA thu nhan tur

thu dwoc tai cung diéu kién c6 dinh (7%
glutaraldehyde, 5°C t#ong 2 gioc cho
glucoamylase; 10% glutaraldehyde, 5°C trong 2
gior cho pectinase) cho thdy enzyme co dinh tir
dich enzyme nuéi cdy cé kha ndng tdi sir dung
va kha nang én dinh hoat tinh dwéi dnh huong
ciia pH/nhiét dé cao hon enzyme thiong mai cé

dinh twong ung.

vi sinh vat va thuong mai ¢ cung diéu kién ¢
dinh, dé thay rang ki thuat CLEA c6 thé truc
tiép c¢b dinh enzyme tir dich enzyme thé ma
khong can phai trai qua qua trinh tinh sach van

dat dugc hiéu suét cao.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Chung niam mdc Aspergillus niger duogc
cung cap boi bd mén Coéng nghé sinh hoc
truong Dai hoc Bach Khoa — Pai hoc Quéc Gia
Thanh Phé Ho Chi Minh.

Glucoamylase thuong mai va Pectinex Ultra
SP-L thwong mai 14 san phdm cia hing Novo,
cong ty Nam Giang.

2.2. Thu nhin enzyme glucoamylase va
pectinase tir méi trwong ban rin nudi ciy
Aspergillus niger
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Nam mdc Aspergillus niger duoc giit giéng
trén moi truong Czapek-dox.

Thanh phan moi truong nudi ciy thu nhén
enzyme glucoamylase gdm: cam gao 70%, trau
22%, ba sin 5%, acid oleic 3%, nudc cit va
thanh phan khoang Czapek-dox tao d6 am 50%.
Nubi cdy trong 54h & nhiét d6 phong [3].

Thanh phin méi truong nudi ciy thu nhan
enzyme pectinase gdm: cam gao 65,5%, tréu
21,5%, bot ca rét 11%, (NH,)2SO4 2%, d6 4m
55%. Nudi cdy trong 48h & nhiét d6 phong [1].

Hoa tan mdi trudng qua nudi trong nude cat
hoac dung dich dém thich hgp, & day chung toi
st dung nude cét, ti 16 nudc cAt va moi trrong la
3:1. Chiét lay dich long qua vai loc. Ly tam dich
qua loc 4000 vong/phut trong 10 phtt. Thu dich
sau ly tdm ta dugc enzyme ¢ dang hoa tan.

2.3.  Cb dinh enzyme

Chuan bi 100 ml dich enzyme thu nhan tir
mdi truong nudi cdy ndm mde Aspergillus niger.

B6 sung tac nhan tia enzyme 14 ethanol 96°
v6i ti 18 2 tac nhan tda:1 dich enzyme, khudy
déu va dé yén trong 15 phit (tat ca thao tac déu
thyre hién trong nhiét do lanh 3 — 5°C).

B0 sung tac nhan tay gin la glutaraldehyde,
c¢b dinh trong khoang thoi gian va nhiét do xac
dinh. Tién hanh loc hut chan khong thu tia. Rua
tia bang nudc cit, sau d6 can khdi luong tia va

xac dinh hoat tinh enzyme.

2.4.  Cong thirc tinh cc dai lwgng trong két
qua

1- Hiéu suat c6 dinh protein (%) =
protein cd dinh/% protein ban dau x 100

2-  Hiéu suét ¢ dinh enzyme (%) = X hoat
tinh enzyme c6 dinh/% hoat tinh enzyme ban dau
x 100

3-  Hiéu suit tai sir dung theo mé (%) = 2
hoat tinh enzyme st dung lan n/T hoat tinh
enzyme st dung lan dau x 100
2.5.  Két qua va thao luin

Ki hiéu: Etrm: enzyme thuong mai, Etn:
enzyme tho thu nhan tir moi truong nudi ciy
ndm méc Aspergillus niger.

251 Khio sat diéu kién c¢6 dinh
glucoamylase

Hinh 1. Glucoamylase dang CLEA duéi

kinh hién vi dién tir quét.

Két qua biéu thi ¢ hinh 2 cho thay diéu kién
¢ dinh enzyme glucoamylase tir dich enzyme
nudi cdy: 7% glutaraldehyde, 5°C trong 2 gid
(v6i hiéu suit ¢ dinh enzyme: 37,85%, hiéu
suat cd dinh protein: 45,06%). Enzyme ¢ dinh
duoc tao thanh & dang khéi ta, co do clrng, co
tinh déo. Két qua dudi kinh hién vi dién tir quét
cho thdy kich thudc cac khéi CLEA dat 5 — 20
pm, c6 nhidu 16 tréng trong khdi enzyme cb
dinh 1am dién tich tiép xuc bé mit enzyme véi
co chat tang, thuan loi cho qua trinh xtc tac cla
cac phan tir enzyme ndm phia bén trong khi
CLEA (hinh 1).
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Hinh 2. Anh huong clia ndng do glutaraldehyde
(a), thoi gian c¢b dinh (b), nhiét do ¢ dinh (c)
dén kha ning c6 dinh glucoamylase (biéu do cot
biéu dién phan trim lugng tia, ® higu sudt cd

dinh enzyme, 4 hiéu suit ¢b dinh protein).

252 Khao sat diéu kién cé dinh pectinase
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Hinh 3. Anh huéng cua nong do glutaraldehyde
(a), thoi gian ¢ dinh (b), nhiét d6 ¢d dinh (c)
dén kha niang cb dinh pectinase (biéu d6 cot biéu
dién phén trim luong tia, = hiéu suit ¢é dinh
enzyme).

Két qua trinh bay & hinh 3 cho thay diéu kién
c¢b dinh pectinase tir dich enzyme nuéi cdy: 10%
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glutaraldehyde, 5°C trong 2 gid' (v6i hiéu suét
¢d dinh enzyme: 57,61%, hiéu suit cd dinh
protein: 66,67%). Enzyme pectinase c6 dinh
cling dugc tao thanh ¢ dang khéi taa, co do cing
kém hon glucoamylase dang CLEA, c6 tinh déo.
Két qua dudi kinh hién vi dién tir quét cho thy
kich thuéc cac khdi CLEA dat 5 — 50 pm. Giita
khdi pectinase dang CLEA ciing c¢6 nhiing 15
trbng nho lam ting dién tich tiép xuc cua

enzyme v6i co chit (hinh 4).

Hinh 4. Pectinase dang CLEA dudi kinh hién vi
dién tr quét.
253 Khio sat kha nang tai sir dung

Etm va Etn ¢6 dinh déu giit dugc hoat tinh ban
dau trong 4 lan sir dung, hoat tinh Etm c¢b dinh bét
dau giam dan tir 1an st dung tht 5. Pén lan sit
dung thu 8, Etx ¢b dinh van con gitt duge 70%
hoat tinh ban dau, trong khi Etm ¢b dinh chi con
gitr dugc 50% hoat tinh ban du (hinh 5).

Vi diéu kién ¢b dinh nhu nhau, ca enzyme
pectinase va glucoamylase ¢ dinh truc tiép tir
dich nuéi cdy vi sinh vat déu cho thiy kha ning
tai st dung cao hon hin nhimng phan tir enzyme

da tung trai qua tinh sach.
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Hinh 5. Hiéu suit tai su dung ciia enzyme
glucoamylase (a) va pectinase (b) c6 dinh dang
CLEA (O Et cb dinh, @ Eqy ¢6 dinh)

254 Khao sat hoat dong ciia enzyme cb

dinh dang CLEA dwéi dnh huéng ctia pH/t®
4+  Anh hwéng cia pH

Tai pH 2, trong khi glucoamylase c¢6 dinh tir
Etm chi con gitt dugc 18% hoat tinh, thi
glucoamylase ¢ dinh tir Ety van con giit duoc
54% hoat tinh (Pectinase 1a nhom enzyme chiu
dugc acid nén khi giam pH xudng 2 thi mic du
hoat tinh c6 giam di nhung sy khac biét giira hai
truong hop 1a khong nhiéu).

Tai pH 8, Etm ¢6 dinh chi con giir dugc dudi

20% hoat tinh, trong khi Ety ¢b dinh van con
gilt dugc 40% hoat tinh (hinh 6).
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Chirng to, khi pH vuot khoi gia tri pH t6i uu,
enzyme cd dinh tir méi trudng nudi cay c6 do 6n
dinh hoat tinh cao hon I enzyme thuong mai c6
dinh.
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Hinh 6. Anh huong ciia pH dén hoat tinh cia
enzyme glucoamylase (a) va pectinase (b) cb
dinh dang CLEA (* E1n ¢6 dinh, ¢ Etm ¢6 dinh)

4  Anh huwéng cia nhiét o

Théng thuong, glucoamylase hoat dong tdt
nhét & 50°C. Khi ting nhiét do 1én 80°C, trong khi
glucoamylase c¢b dinh tir Etm chi con giit duoc
20% hoat tinh, thi glucoamylase ¢ dinh tir Et
van con giit duoc trén 50% hoat tinh (hinh 7a).

Pectinase hoat dong tdi wu & nhiét do thép
hon glucoamylsase, chi khoang 30°C, thudng bi
mat hoat tinh khi ting nhiét do 1én 50 — 60°C.
Ki thuat c¢6 dinh CLEA gitp pectinase van con
gitt duoc hoat tinh khi & 60°C. Trong khi

pectinase thuong mai ¢6 dinh chi con gitt duoc

32% hoat tinh, thi pectinase ) dinh tr Ety van
con gitr duge dén 41% hoat tinh (hinh 7b).

Két qua nay cho thidy enzyme c6 dinh tir
nguén chua tinh sach c6 do 6n dinh nhiét cao
hon 1a enzyme cb dinh tir nguon da trai qua tinh
sach.
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Hinh 7. Anh hudng cua nhiét do dén hoat tinh
cua enzyme glucoamylase (a) va pectinase (b)
¢ dinh dang CLEA (* Etn ¢6 dinh, ¢ Etm c6
dinh)

3. KET LUAN

V6i ndng d6 tay gan glutaraldehyde 1a 7%,
enzyme glucoamylase duoc c¢d dinh tr moi
truong nudi cdy Aspergillus niger trong thoi
gian 2h tai 5°C cho hiéu suit ¢ dinh enzyme:
37,85% va hiéu suat ¢b dinh protein: 45,06%.

Trang 49



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 17, No.K4- 2014

Ciing tai nhiét d6 5°C va thoi gian cb dinh la
2h, nhung véi nong d6 glutaraldehyde duoc bod
sung 1a 10%, enzyme pectinase dwoc ¢ dinh tir
moi truong nudi cdy Aspergillus niger cho hi¢u
sudt ¢d dinh enzyme: 57,61% va hiéu suat ¢
dinh protein: 66,67%.

Véi diéu kién ¢b dinh nhu nhau, enzyme c¢d
dinh tir mdi truong nudi ciy Aspergillus niger
cho thay kha ning tai so dung va kha ning 6n

dinh hoat tinh trong nhiing diéu kién pH va
nhiét d6 khic nghiét cao hon enzyme thuong

mai co dinh.

Vay, ki thuat CLEA hiéu qua hon ddi véi
ngudn enzyme chua trai qua qua trinh tinh sach.
Lam ndi bat 1én diém quan trong ctia ki thuét
CLEA 1a két hop qué trinh tia va c¢b dinh vao
cung mdt budc, bé qua budce tinh sach, 1am tang
hiéu qua ¢ dinh enzyme.

Preparation and immobilization Glucoamylase and
Pectinase by CLEA method

e Tran Thj Linh Giang
e Huynh Ngoc Oanh

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

CLEA method (cross-linking enzyme
aggregates) combines enzyme preparation and
immobilization from solution culture into the
same step. In this study, we applied CLEA
method to immobilize two  enzymes,
glucoamylase and pectinase, from crude
enzyme solution obtained from semi-solid
culture of Aspergillus niger. The results
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