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TOM TAT: Ngay nay enzym cé dinh dwgc sir dung rdt rong rdi trong cdc nganh cong
nghiép nho vao kha nang tdi sir dung va kha nang diéu khién qud trinh san xudt bang enzym.
Nghién civu nay khdo sat kha ndng thu nhdn va cé dinh enzym glucoamylase tir Asp.niger va
Asp.awamori trén chat mang Kaolin. Hoat d¢ ciia ché pham enzym (CPE) glucoamylase thu
nhan tir Asp.niger la 143325,62 Ul/g-CPE va Asp.awamori la 133418,20 Ul/g-CPE. Thoi gian
cé dinh enzym glucoamylase tir Asp.niger dat hiéu sudt c6 dinh cao nhat sau 50 phit va doi
véi Asp.awamori la 40 phit. Khoi lwong chat mang cho hiéu sudt ¢é dinh enzym glucoamylase
cao nhdt la 1g/0,1g enzym. Kha ndng tdi sir dung ciia enzym glucoamylase tir Asp.niger sau
khi dwoc ¢é dinh trén kaolin cao hon kha ndng tdi sit dung ciia enzym glucoamylase tir
Asp.awamori sau khi dwoc 6 dinh trén kaolin.

1. MO DAU

Glucoamylase 1a mot enzym quan trong thudc hé enzym amylase [7]. Enzym nay dang
thu hat sy quan tdm cta nhidu nha san xudt nhd vao kha ning thuy phan lién két o-1,4
glycoside va a-1,6 glycoside tham chi ca lién két a-1,3 glycoside trong mach amylose va
amylopectin dé thu duoc san pham triét dé 1a glucose [1]. Nho vao dic tinh nay, glucoamylase
duoc sir dung trong cong nghiép san xudt dudong glucose va mat tinh bot.

Hién nay gia thanh cua enzym kha cao, nén viéc ¢6 dinh enzym rat dugc chu trong.

) Nham phan nio dap ng nhu cau trén, chung t6i thuc hién nghién ctru: “Khao sat kha nang
co dinh va thu nhén enzym glucoamylase tur Asp.niger va Asp.awamori trén chat mang
Kaolin”. Muc dich cua nghién ciru nay la tim hiéu kha nang c6 dinh enzym glucoamylase cua
Kaolin.

Nbi dung nghién ctru gdm mét sb van dé sau:

v'Khéo sat hoat do cua glucoamylase thu nhan tir Asp.niger va Asp.awamori
v'Khéo sat mot sb yéu té anh hudng dén sy cb dinh CPE glucoamylase.
v'Hiéu suit cd dinh enzym trén chit mang Kaolin va kha ning tai sir dung.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. Nguyén liéu

Chung ndm mdc Asp.niger va Asp.awamori do phong thi nghiém Sinh hoa truong DH
Khoa hoc Ty nhién Tp.HCM cung cap

Moi trudng nudi cdy (Mbi truong ban rin) [2]

Cam 70%

Tréu 25%

Bi sdn 5%

Trang 61



Science & Technology Development, Vol 12, No.04 - 2009

Dung dich khoang Czapeck bd sung vao méi truong tao dd am 50%
Khir tring moi trudng nudi cdy ¢ 121°C, 20 phat
~Cac hoa chat va chit mang Kaolin st dung trong nghién ctru nay déu do Trung Qudc san
xuat.

2.2. Phwong phap nghién ciru

Phuong phap thu nhan CPE glucoamylase tir Asp.niger va Asp.awamori:[1], [4]

Sau thoi gian nudi mdc 60 h qua trinh tach chiét thu nhan CPE ban tinh khiét duoc thue
hién bang cach sau: Canh truong nudi ndm mée duoc khudy tron voi nude (ty 1€ nude cat va
canh truong 1a 3:1), loc qua vai loc lay dich loc, thu dugc phan dich chira enzym. Lam lanh
nhanh dich chiét enzym xudng con 3-5°C, két tiia enzym bang cdn theo ty 18 3 c¢dn : 1 dich
enzym (con ciing di dugc lam lanh 3-5°C). Ly tdm dich tia trong 15 phuat & toc do 5000
vong/phut. Thu tua, séy & nhiét d6 35-40°C cho dén khi d6 4m cua tua dat 11-14%, bao quan &
nhiét 0 lanh.

Cdc phuong phap phan tich

Xac dinh ham lugng protein theo phuong phap Lowry [6]

Xac dinh hoat d§ enzym glucoamylase theo phuong phap so mau voi DNS [3]

i Trong lugng CPE
Hiéu suat thu enzym (%) = x 100 (%)
Trong luong canh truong

Phirong phép cé dinh enzym [1], [5]

- Hoa tan mét lugng enzym va kaolin‘véo m(f)t’ thé tich dung dich dém nhét dinh (50ml).
Khuay nhe cho enzym duoc két dinh 1én bé mat chat mang, tao dang enzym khong tan (enzym
¢0 dinh).

_ - Sau mét thoi gian, loc hdn hop trén bang gidy loc, rua hdn hop lai bang dung dich dém
de loai bd lugng enzym chua dugc ¢ dinh con lai trong hon hop. Thu lugng enzym c6 dinh
trén kaolin, séy & nhiét d6 35-40°C, bao quan ¢ nhiét do lanh.

Cong thuec tinh toan [3]

- M6t don vi hoat 6 (UI) cua glucoamylase 1a lugng enzym xtic tac thily phan tinh bt dé
giai phong ra 1ug glucose trong 1 phut ¢ di€u kién nhiét d¢ va pH thich hop.

- Hoat d¢ riéng cta enzym la s6 don vi hoat do enzym duoc tinh trén 1mg protein cua CPE

- Hiéu sut cb dinh enzym la ‘Ey 1€ giira téng don vi hoat do enzym sau khi dugc cb dinh va
tong don vi hoat d§ enzym cua mau trude khi co dinh.

3. KET QUA VA BAN LUAN

3.1. Khao sat hoat d¢ cia glucoamylase thu nhan tir Asp.niger va Asp.awamori

- CPE sau khi trich ly tir Asp.niger va Asp.awamori dugc hoa tan vao dung dich dém co6
pH=5 va xac dinh hoat d theo phuong phap so mau véi DNS. Két qua thuc nghiém dugc trinh
bay & bang 3.1.

Bang 3.1.Hoat d0 glucoamylase thu nhan tir Asp.niger va Asp.awamori

Gidng vi sinh vat Hoat d¢ (Ul/g-CPE)
Asp.niger 143325,62
Asp.awamori 133418,20
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Nhan xét: Hoat 6 cua CPE glucoamylase thu tir Asp.niger cao hon CPE tir Asp.awamori.
Hoat d6 cua enzym glucoamylase tur Asp.niger 1a 143325,62 U/g-CPE va tu Asp.awamori 1a
133418,20 U/g-CPE. Nhu vay c6 thé thay trong cling diéu kién nudi cay, kha nang sinh enzym
glucoamylase cia 2 loai Aspergillus 1a khac nhau va Asp.niger c6 thé sinh enzym
glucoamylase c6 hoat tinh cao hon enzym glucoamylase tir Asp.awamori

- Sir dung cbn 13 tac nhan gay tua enzym, hiéu suét thu nhan CPE duoc trinh bay & bang
3.2.

Bang 3.2.Hiéu suit thu nhan CPE glucoamylase

.4 .. R Trong lwong canh Trong luong CPE thu Hiéu suét thu enzym
Giong vi sinh vét treomg (g) duoc (g) (%)
Asp.niger 50 3,56 7,12
Asp.awamori 50 2,92 5,83

Nhdn xét: V6i tic nhan tha 1a ethanol 96% thi hiéu suét thu hdi CPE tir canh truong
Asp.niger 12 7,12% cao hon so v6i hiéu suat thu hdi CPE tir Asp.awamori 5,83%. Khi cho
dung méi hitu co vao dung dich enzym s& tach triét dé 16p phén tir nu6c bao liy xung quanh
phan tir protein, 1am giam tinh tan cuia protein, ting kha ning két tia cua ching.

Chung t61 st dung cung mot phuong phap dé thu CPE tho, ‘nhung hiéu sudt thu nhan
enzym glucoamylase tir 2 loai nam moc trén lai khac nhau. Co thé do cau tric glucoamylase
khac nhau giita cic loai nAm mébc nén khi tiép xtic voi tic nhan gay tua tao nén lugng két tua
chénh léch 1,22 lan.

- Hoat d¢ riéng ctia CPE glucoamylase dugc trinh bay ¢ bang 3.3.

Bang 3.3.Hoat d6 riéng ciia CPE glucoamylase

Gib ng vi sinh vt Hoat d6 Ham lugng protein Hoat d6 riér.lg
’ (UI/g-CPE) (mg/g-CPE) (ZUI/mg protein-E)
Asp.niger 143325,62 37,11 3862,18
Asp.awamori 133418,20 36,67 3638,34

Nhan xét: Hoat d¢ riéng cia CPE glucoamylase tir Asp.niger 1a 3862,18 XUI/mg protein
cao hon hoat d¢ riéng cua glucoamylase tu Asp.awamori 1a 3638,34 ZUIl/mg protein. Vi hoat
dod riéng dac trung cho muc d6 tinh sach cua enzym, diéu dé chung té d6 tinh sach cua enzym
glucoamylase tir Asp.niger cao hon enzym tur Asp.awamori.

3.2. Khao sat mét sé yéu t6 anh hwong dén sy c6 dinh CPE glucoamylase
3.2.1.Khao sdt thoi gian cé dinh enzym lén chit mang

- Hoa tan 0,1g enzym glucoamylase va 1g kaolin trong 50ml dung dich dém acetat pH=5.
Thyc hién phuong phéap hap phu dé ¢6 dinh enzym vdi thoi gian ¢6 dinh khac nhau 20 phat, 30
phut, 40 phut, 50 phit va 60 phut. Két qua thuc nghiém duogc trinh bay & hinh 3.1
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Hinh 3.1. Sy bién d6i s6 don vi hoat 6 CPE glucoamylase tir Asp.niger va Asp.awamori dugc c¢b dinh
theo thoi gian

Nhan xét: Kaolin 12 mdt khoang véat sét thuong gap trong ty nhién, trfmg min hodc nga
vang. N6 duogc cAu tao thanh tung 16p, mdi 16p nhu vay c6 mot tam t&r dién SiO4* va mot tim
bat dién AI(OH)”. TAm tir dién quay dinh chung vé phia tim bat dién. O vi tri ciia dinh chung
ttr dién va bat dién thi ion OH™ ctia bat dién dugc thay thé biang ion O cua tir dién. O trong
truong hop nay 1a nhiing ion c6 kha ning lién két twong ddi bén viing vdi cac chét bi hap phu
nhu cac phan tir enzym [8]. Pdi voi enzym glucoamylase tir Asp.niger tong don vi hoat do
enzym dugc ¢b dinh ting dan va cao nhat sau thoi gian khudy 1a 50 phut 1a 7287,81 UI va hiéu
suat c¢b dinh dat 50,85%, sau thoi gian 50 phut thi hoat d6 giam dan vi thoi gian khudy qué lau
s& 1am cho enzym bi tach ra khoi chit mang. Con voi enzym glucoamylase tir Asp.awamori thi
thoi gian khudy t6i wu 1a 40 phut, tong don vi hoat d6 enzym dugc c¢b dinh 1a 5756,75 UI va
dat hiéu suat cd dinh 43,15%, sau thoi gian khudy 40 phit thi tong don vi hoat dd enzym cd
dinh ciing giam dan.

3.2.2. Khdo sdt anh hwéng ciia khéi lwgng chit mang dén kha ning cé dinh ciia enzym

- Hoa tan 0,1g enzym glucoamylase trong 50ml dung dich dém acetat c6 pH=5 va khdi
luong kaolin sir dung lan luot 1a 0,5g; 1g; 1,5g; 2g. Tién hanh cé dinh enzym, Kkét qua thuc
nghi€m duogc trinh bay ¢ hinh 3.2

LUl

| 6790.23

6000 5652.01

1 0.5 1 15 2

O Asp.niger B Asp.awamori

Hinh 3.2.Su bién dbi tong sé don vi hoat d6 cua CPE glucoamylase tir Asp.niger va Asp.awamori cb
dinh theo khoi lugng kaolin
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Nhan xét: Sy thay ddi khéi lugng kaolin ¢6 anh huong ro rét dén téng sb6 don vi hoat do
enzym glucoamylase ¢b dinh.

Déi v6i CPE glucoamylase tir 2 loai nAm méc khi ting khdi lugng kaolin tir 0,5g 1én 1g thi
s6 don vi hoat do ciia enzym ciing ting theo. Con khi ting khéi lugng chit mang tir 1g dén 2g
thi téng don vi hoat d6 enzym da bi giam di. Vi kaolin co cAu tao 16p va do phéan tan cao, nén
ching co tinh déo dac biét, c6 kha nang tao két dinh, vi vay khi tang Kkhéi Iugng chét mang,
céc hat kaolin két dinh vao nhau lam cho dién tich tiép xtc véi enzym giam di va giam hiéu
suat c6 dinh enzym.

S6 don vi hoat d6 enzym glucoamylase tir 2 loai Aspergillus ¢6 dinh dat gia tri cao nhét
khi str dung ty 1& khdi lugng enzym: kaolin = 1:10. S6 don vi hoat d9 enzym glucoamylase cuia
Asp.niger ¢b dinh 13 7964,04 UI (hiéu suit ¢b dinh 55,56%) va s6 don vi hoat d6 enzym
glucoamylase ctia Asp.awamori c¢6 dinh 1a 6314,04 UI (hiéu suét cb dinh 47,32%)

Tir nhitng két qua nghién ctru thu duoc ¢ trén, chung t6i nhén thay ty 18 khdi luong chat
mang 1g/0,1g enzym c6 hiéu sudt ¢d dinh enzym tét nhat. Doi voi enzym glucoamylase tur
Asp.niger thoi gian ¢b dinh enzym hiéu qua nhat 1a 50 phat va thoi gian ¢b dinh tot nhat cho
enzym glucoamylase tir Asp.awamori 1a 40 phut

3.2.3. Khado sdt kha nang tdi s dung civia enzym co dinh
Xac dinh kha ning tai sir dung cua enzym glucoamylase ¢b dinh trén Kaolin qua sy thuy

phéan tinh bdt va su bién ddi téng don vi hoat do TUI . Két qua thyc nghiém dugc trinh bay &
hinh 3.3.
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Hinh 3.3: So sanh kha nang tai sir dung cua CPE glucoamylase tir Asp.niger va Asp.awamori ¢b dinh
qua sy bién doi XUI

Nhdn xét: Sau khi duge ¢ dinh trén kaolin, enzym glucoamylase tir Asp.niger c6 thé tai sir
dung dén 7 lan. Sau 7 lén sir dung sd don vi hoat d6 enzym chi con 2441,90 Ul twong tng
35,05% so v6i tong Ul co dinh ban dau. Con ddi voi enzym glucoamylase tir Asp.awamori,
sau 6 lan tai sir dung s6 don vi hoat d¢ 1a 1468,94 UI tuong ung 32,72% so vai téng UI ¢b
dinh ban dau. C6 thé noi enzym glucoamylase tir Asp.niger c¢6 dinh trén kaolin c6 kha nang tai
st dung cao hon enzym tir Asp.awamori.
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4. KET LUAN

Qua céc thyc nghiém, chiing t6i di dén nhitng két luan nhu sau:

Hoat d6 cua CPE glucoamylase thu nhan tu Asp.niger 1a 143325,62 Ul/g-CPE va tu
Asp.awamori la 133418,20 Ul/g-CPE.

Thoi gian c6 dinh enzym glucoamylase tir Asp.niger dat hiéu suit c¢6 dinh cao nhét 1a
50,85% sau 50 phut .Thoi gian ¢b dinh enzym glucoamylase tir Asp.awamori dat hidu suat cb
dinh cao nhét 1a 43,15% sau 40 phut .

Khéi lugng chit mang cho hiéu suit ¢ dinh enzym glucoamylase cao nhét 1a 1g/0,1g
enzym. Hiéu suét cb dinh d6i voi CPE tir Asp.niger 1a 55,56% va hi¢u suét c6 dinh CPE tir
Asp.awamori 1a 47,32%.

Kha ning tai st dung cua enzym glucoamylase tir Asp.niger sau khi dugc ¢d dinh trén
kaolin cao hon kha nang tai sr dung cta enzym glucoamylase tir Asp.awamori sau khi dugc cb
dinh trén kaolin. Enzym glucoamylase & ca hai loai ndm mdc trén sau khi ¢ dinh c6 thé tai st
dung trén 6 lan.

Céc s liéu thi nghiém trong nghién ctru nay da dugc tinh toan, xir 1y theo phuong phap
ANOVA

STUDYING THE EXTRACTION AND THE IMMOBILIZATION
GLUCOAMYLASE FROM Aspergillus niger AND Aspergillus awamori ON
KAOLIN

Ngo Minh Nha , Pong Thi Thanh Thu ®
(1)University of Technology, VNU-HCM
(2)University of Natural Sciences, VNU-HCM

ABSTRACT: Nowadays the immobilized enzyme used universally in industrials thanked
to capability re-use and industrial process control capability by enzyme. This research
studying the receiving and the immobilization glucoamylase from Aspergillus niger and
Aspergillus awamori on kaolin. Activity of enzyme glucoamylase extract from Aspergillus
niger is 143325, 62 Ul/ g-product enzyme and Aspergillus awamori 133418, 20 Ul/ g-enzyme
product. Examination the time of support-enzyme, activity of enzyme glucoamylase extract
from Aspergillus niger is highest at 50 and from Aspergillus awamori is 40 minutes. The
suitable mass of kaolin is 1g/0,1g enzymes .The capability re-use of the immobilized enzyme
glucoamylase from Aspergillus niger is higher than the immobilized enzyme from Aspergillus
awamori.

Keyword: enzyme glucoamylase, immobilization, kaolin, Aspergillus niger, Aspergillus
awamori.
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