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KHAO SAT PONG HOC CUA ENZYME ALPHA-AMYLASE
VA GLUCOAMYLASE
THUY PHAN HOA CHAT CHUAN DUNG LAM CO CHAT

TRAN NGOC DPIEP*

Tom tit

ghién citu khdo sdt cdc yéu t6 (nhiét do, pH va nong do co chat) anh
th&ng dén hoat déng ciia enzyme alpha-amylase va glucoamylase

trén héa chat dextrin chudn dung lam co chdt duoc tién hanh tai
phong thi nghiém Hoa - Cong nghé thue pham ciia Truong Pai hoc Ciru Long
nam 2020. Két qua cho thdy, nhiét do 87°C va pH 6,5 Ia nhiét dé va pH t6i
wu cho enzyme alpha-amylase hoat dong trén héa chat dextrin dimg lam co
chat, gid tri V. _vaK cuaenzyme alpha-amylase o nong dé 0,06% trén co
chat dextrin la 8,8751 + 1,3893 va 21,8978 + 8,1290 (%). Nhiét dé 59°C va
pH 4,3 & nhiét @ va pH t6i wu cho enzyme glucoamylase hoat dong trén héa
chat maltose chudn dimg lom co chat, V. _vaK cuaenzyme glucoamylase
& nong dg 0,04% trén co chat maltose la 85,9671 + 23,6759 va 58,6989 +
26,0868 (%).

Tir khoa: alpha-amylase, glucoamylase, dextrin, maltose.

Abstract

The study was conducted to investigate the effect of factors (temperature,
pH and substrate concentration) to the activities of alpha-amylase and
glucoamylase enzymes on standard chemicals used as substrates at the
Chemistry — Food technology laboratory of Cuu Long University in 2020. The
results showed that the optimal temperature and pH at which alpha-amylase
enzyme acted on the standard substance (dextrin) are 87°C and 6.5, respectively
V and K values of 0.06% alpha-amylase enzyme on dextrin substrate are:
V .=88751+13893, K =21.8978+8.1290 (%). Meanwhile, the temperature
of 59°C and pH of 4.3 were recorded as the optimal conditions for hydrolytic
activity of glucoamylase enzyme on maltose substrate (standard substrate),
V. _and K values of 0.04% glucoamylase enzyme on maltose substrate

man

respectively were: V. = 859671 +23.6759, K = 58.6989 + 26.0868 (%).

Keywords: alpha-amylase, glucoamylase, dextrin, maltose.
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1. Mé dau

Enzyme 1a chét xtic tic sinh hoc c6 tac
dung 1am ting téc do cua phan Gng. Ching
dac trung cho mot loai phan ting va mot, hoac
mot s& luong nho céc chat phan ung c6 lién
quan chat ché (Briggs and Haldane, 1925).
Pong hoc enzyme 1a nghién ciru toc do phan
g cua enzyme va cac didu kién anh huong
dén chiing. M6 hinh Michaelis-Menten 1a mot
trong nhitng cach tiép can don gian nhat va
ndi tiéng nhat ddi véi dong hoc enzyme (Hill,
1970). Amylase 12 enzyme dau tién duoc phat
hién va phan 1ap boi Anselme Payen vao nam
1833 (Michaelis and Menten, 1913). Tt ca
cac amylase 1a hydrolase glycoside va hoat
dong trén cac lién két a-1,4-glycosid. Amylase
la mgt enzyme xuc tac sy thiy phan cua tinh
bot thanh duong ma tinh bot 1a nguén du trix
chinh cua nhiéu cdy trong quan trong nhu gao,
bép, khoai mi va khoai tay (Miller, 1959),...
Trong nhiing ndm qua, su thuy phén tinh bot
dd c6 sy chuyén dich tir phuong phap hoa
hoc dén phuong phap sinh hoc nhu sir dung
enzyme chuyén hoa tinh bot trong san xuét
maltodextrin, tinh bot bién tinh, dich dudng
glucose va fructose. Chuyén héa tinh bot bang
enzyme cling dugc str dung trong cac ung dung
cong nghi¢p khac ma trong d6 amylase la mot
trong nhiing enzyme chu yéu, thity phén tinh
bot thanh cac phan tir polyme bao gom cac don
vi glucose. Amylase c6 & nguoi, dong vat, thuc
vat va mot s vi khuan. Amylase ¢ ngudn goc
khac nhau sé& c¢6 cac diéu kién hoat dong t6i
uu khéac nhau (Silverman, 2002).

Trong nghién cuu nay, dong hoc phan
ung enzyme alpha-amylase va glucoamylase
(c6 ngudn gde tir vi khuan chiu nhiét) gdm cac
yéu t& nhu nhiét 46, pH va ndng do6 enzyme
trén co chat chuan duogc phén tich 1am co s6
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cho viéc sir dung cac enzyme nay trén cac
ngudn co chat chira tinh bot khac. Nghién ciru
dong hoc enzyme thé hién duoc vai tro quan
trong cua ly luan va thuc tién. Khi lya chon
cac don vi hoat dong enzyme, can phai hiéu o
nhiing diéu kién tot nhat d6i véi hoat dong cua
enzyme, ciing nhu cic yéu to anh huong dén
hoat dong cua ching nham st dung enzyme
dat hi¢u qua cao.

2. Phwong phap

2.1. Thi nghi¢ém

- Pbi v6i enzyme alpha-amylase, st
dung co chét chuén la dextrin. Mau gom 2gam
dextrin trong 200gam nudc, bo sung ion calci
v6indng d6 70ppm (0,0385gam calci chlorua).
Mau duoc dem chuan pH voi cac mic pH
khao sat, nang nhiét 4o dén cac muc khéo sat.
Sau do, bd sung 40 micro lit enzyme alpha-
amylase (ndng d6 0,02%), thoi gian thity phan
12 20 phut. Sau khi thily phan, mau duoc 1am
ngudi nhanh trong nudce lanh. Tién hanh xéc
dinh ham lugng duong khi.

-Dbi voi enzyme glucoamylase, co chat
chuén duoc sir dung 1a maltose. Mau gdm 0,4
gam maltose trong 100 gam nudc, mau duoc
dem chuan pH véi cac mirc pH khao sat, nang
nhiét do dén cac muc khao sat. Sau dé, bd sung
20 micro lit enzyme glucoamylase (ndng do
0,02%), thoi gian thuy phan la 30 phut. Sau khi
thuy phan, mau dugc nang nhiét d6 1én 85°C
trong 5 phut dé bat hoat enzyme. Tién hanh
xac dinh ham luong dudng khur.

2.2. Hba chat sir dung

- Dextrin: dextrin (CH, O )n lo 500g
cua cong ty Xilong, Trung Qudc.

- Maltose: maltose monohydrate
(C,H,,0,,.H,0) lo 250g cua cong ty Duchefa,
Ha Lan.
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2.3. Phan tich chi tiéu

Ham lugng duong khur duge xac dinh
bang phuong phap Bertrand (Tran Nguyén
An Sa, 2018).

2.4. Phan mém SAS

SAS 1a tir viét tit cua Statistical Analysis
System (Hé thong phan tich théng ké). N6
thuong dugc st dung cho cac phan tich nang
cao. Trong bai viét nay sir dung SAS/STAT
- SAS STATISTIC 9.4 phin mém phan tich
thong ké dé c6 két qua.

2.5 Xt ly s liéu

S6 lidu duoc thu thap va xir ly bang phan
mém Excel va Statgraphics. Phan tich phuong
sai ANOVA cho su khéc biét giita cac trung
binh nghiém thirc véi mirc y nghia 5% (Nguyén
Qudc Thai, 2019).

3. Két qua va thio luin

Theo ly thuyét vé cac yéu té anh huong

dén dong hoc enzyme, nhiét 4o, pH va néng
d6 co chat 13 3 nhan t6 quan trong anh hudng
16n dén qua trinh thuy phén.

3.1 Anh huong cua nhiét do, pH va ndng
d6 co chat dén qua trinh thily phan cua enzyme
alpha-amylase trén co chat chudn (dextrin)

- Anh huéng cta nhiét 4o va pH

Ché pham alpha-amylase tir Bacillus
licheniformis (Termamyl 120L, type L) duogc
su dung cho qua trinh thuy phéan. Tuy nhién,
dé qua trinh thuy phan tinh bot dat hidu qua
cao, cac yéu té anh huong dén hoat dong cua
alpha-amylase duoc khao sat (do mdi enzyme
c6 mot khoang pH va nhiét d6 toi uu). Thi
nghiém dugc tién hanh véi cac gia tri pH 1a
5,5;6,0; 6,5; 7,0 va 7,5 va nhiét do thity phan
1a 75, 80, 85, 90 va 95°C véi co chit dextrin.
Két qua thi nghiém dugc thé hién ¢ Bang 3.1
va Hinh 3.1.

Bing 3.1. Ham lwong dwong khir thu dwoc sau qud trinh thiiy phén dextrin bing alpha-
amylase ¢ diéu ki¢n pH va nhiét dp khdc nhau

55 0,26 0,26 0,28 0,26 0,25 0,26¢

6,0 0,27 0,27 0,29 0,28 0,27 0,28

6,5 0,27 0,28 0,30 0,30 0,28 0,294

7,0 0,26 0,27 0,29 0,28 0,27 0,28"%

7,5 0,26 0,26 0,27 0,27 0,27 0,26¢
Trung binh d . . b .
(nhigt 49) 0,26 0,27 0,29 0,28 0,27

Cac gia tri trung binh co cuing chi cai A, B, C, D hodc a, b, ¢, d di kem trong ciing mot cot
hodc cung mot hang thé hién su khdc biét khong co y nghia thong ké o mirc 5%

Cdc gid tri ghi trong bang dwoc tinh bang don vi % va la két qua trung binh ciia 3 lan ldp lai.
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Hinh 3.1. D6 thi 3D - Contour biéu dién anh hwéng ciia nhiét d9 va pH dén hoat dong
ctia enzyme alpha-amylase

Két qua thong ké bang 3.1 cho thdy cac
yéu t nhiét do va pH cua dich thity phan c6 anh
huong dén hoat dong ctia enzyme alpha-amylase.

P41 voi anh hudong cua nhiét do, ham
luong duong khir thu dugc tang dan khi thay
phan ¢ nhiét d6 tir 75 dén 85°C va sau d6 giam
dan tir 90 dén 95°C. Nhu vay, nhiét do 85°C
c6 thé 12 nhiét do thich hop cho hoat dong cua
enzyme alpha-amylase. Két qua trén phi hop
v6i nhan dinh ciia Nguyén Dire Luong (2004),
tac gia cho ring enzyme cé ngudn gdc tir vi
khuén Bacillus licheniformis hoat dong manh
& 85°C (Nguyén Dtic Lugng, 2004). Trong khi
d6, Duong Thi Ngoc Hanh va Nguyén Minh
Thuy (2014) str dung enzyme alpha-amylase
trong thity phan tinh bot tir gao huyét rong, két
qué nhiét do t6i vu cho enzyme nay hoat dong
12 90°C (Dwong Thi Ngoc Hanh va Nguyén
Minh Thuy, 2014); Bui Van Tu (2017) st dung
enzyme alpha-amylase thuly phan tinh bot tur
san ddy v6i nhiét do ti wu 1a 75°C (Bui Vian
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Ta, 2017). Cac két qua nay phi hop vé mat ly
luan, cung mat loai enzyme nhung hoat dong
trén co chét khac nhau s& co khoang nhiét do
t6i wu khac nhau va day s& 1a co s dé ing dung
trong thyc tién san xut. Bén canh anh huong
ctia nhiét do, pH ciing 12 yéu t6 ¢6 anh hudng
dén hoat dong cua enzyme alpha-amylase. O
pH 6,5, ham lugng duong khir thu dugc cao
hon va khac biét c6 y nghia théng ké & mirc
5% s0 v6i cac mau & cac mire pH con lai. Nhu
vay, pH 6,5 1a gia tri pH t6i uu cho enzyme
alpha-amylase hoat dong trén co chat dextrin.
Trong nghién ctru cua Bui Van Tua (2017),
enzyme alpha-amylase thuy phan tinh bot tir
san day c¢6 pH tdi uu 12 5,6. Piéu nay cho thiy,
enzyme alpha-amylase hoat ddng trén co chit
khac nhau sé& c6 gia tri pH t6i wu khac nhau.

Qua két qua Bang 3.1 va Hinh 3.1, nhiét
d6 87°C va pH 6,5 1a nhiét d va pH t6i uu cho
enzyme alpha-amylase hoat dong trén co chit
chuan (dextrin).
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- Anh huong ciia ndng d6 co chit (dextrin)
Ngoai hai yéu té nhiét do va pH anh
huong dén hoat dong ciia enzyme alpha-
amylase, nong d co chét ciing anh huong
dén hoat dong cua enzyme. Vi vay, can tién

hanh thi nghiém tim nong do co chét sao cho
vén toc phan tmg cua enzyme dat cuc dai. Két
qua thi nghiém duoc thé hién & Bang 3.2 va

Hinh 3.2.

Bing 3.2. Lwong dwong khiv thu dwoc véi cdc nong dp co chit dextrin khdc nhau
khi sir dung alpha-amylase

Nong do dextrin (%) 20 25 30 35 40
Duong khu tao thanh 4,05¢ 473" 5.50° 5,50 5,500
(Vo)
Vmax * [S]
V= ——— 4,24 4,73 5,13 5,46 5,74
K _+[S]
Ghi chui

Cdc gid tri ¢6 ciing chit cdi a, b, ¢ di kém trong ciing mot hang thé hién sw khdc biét khong c6

y nghia thong ké ¢ mirc 5%

Cdc gid tri trong bang la két qua trung binh cia 3 lan Idp lai.
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Hinh 3.2. P thi Michaelis - Menten biéu dién ham luwgng duwong khir thu dugc theo
ndng do co chat dextrin ddi véi enzyme alpha-amylase

S6 27 nam 2022 51



sy TAP CHI KHOA HOC BAI HOC CUU LONG

Két qua bang 3.2 cho thidy ham luong
duong khur thu duoc khi stt dung enzyme
alpha-amylase thily phan dextrin ting tir ndng
d6 20 dén 30%. Sau d6, ham lugng dudng khir
thu duoc hau nhu khong tang khi ting ndng do
dextrin. Nhu viy, trong giai doan dau nong do
co chét tang, tbc d6 phan ung sé& tang. Nhung
khi tdc do phan Ung dat cuc dai, cho du cé
tang ndng do co chat, tbc do phan ng ciing
khong c6 kha ning tang theo. Két qua xur ly
bang phan mém SAS, x4c dinh dugc cac gia tri
V_  vaK_cuaenzyme alpha-amylase twong
{rmg voi nong d6 enzyme 0,06% trén co chat
dextrin nhu sau:

V. =8,8751+1,3893

K =21,8978 + 8,1290 (%)

3.2. Anh hudng cta nhiét do, pH va nong
d6 co chat dén qua trinh duong hoa clia enzyme
glucoamylase trén co chat chuin (maltose)

- Anh huéng cua nhiét do va pH

Ché phdm enzyme glucoamylase 300L
tir chung vi sinh vat chon loc Aspergillus niger
su dung trong qua trinh duong hoa.

Thi nghiém duoc tién hanh véi cac gia
tri pH 1a: 3,5; 4,0; 4,5; 5,0 va 5,5 va nhiét do
duong hoa 1a: 50, 55, 60, 65 va 70°C, co chat
str dung 1a maltose (co chit chuan). Két qua thi
nghiém dugc thé hién & Bang 3.3 va Hinh 3.3.

Bing 3.3: Ham lwong dwong khir thu dwoc sau qud trinh dwong héa maltose bang
glucoamylase & diéu kién nhiét @ va pH khdc nhau

Nhiét do Trung binh

500C 550C 600C 650C 700C

pH (pH)

3,5 0,37 0,40 0,42 0,39 0,37 0,39¢

4.0 0,39 0,42 0,43 0,40 0,39 0,418

4,5 0,41 0,43 0,44 0,42 0,40 0,424

5,0 0,38 0,40 0,42 0,40 0,36 0,39¢

5,5 0,36 0,38 0,39 0,37 0,31 0,36°

Trung binh
D 0,38¢ 0,41° 0,422 0,39¢ 0,37¢
(nhiét dg)

Cdc gia tri trung binh c6 cung chir cai A, B, C, D hodc a, b, ¢, d di kem trong ciing mot cot
hodc cting mot hang thé hién su khdc biét khong co y nghia thong ké o murc 5%

Cdc gid tri ghi trong bang duwoc tinh bang don vi % va la két qua trung binh ciia 3 lan ldp lai.
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Hinh 3.3. D6 thi 3D va Contour biéu dién 4nh hwéng cia nhiét dd va pH dén hoat
dong cua glucoamylase

Két qua thong ké Bang 3.3 cho thiy cac
yéu t6 nhiét d6 va pH ciia dich thity phan c6 dnh
huéng dén hoat dong ctia enzyme glucoamylase.

Déi voi anh huong cua nhiét do, ham
luong dudng khir thu duge tang dan khi thyc
hién qua trinh duong hoa & nhiét do tir 50 dén
60°C va c¢6 khuynh huéng giam dan & nhiét
do tir 65 dén 70°C. Didu nay phi hop véi nhan
dinh cia Nguyén Pire Luong (2002), khi ting
nhi¢t dg, kha nang xtic tdc cua enzyme tang
nhung chi ting & mot gidi han nhét dinh, vuot
qua gidi han d6 phan tng cia enzyme s giam
(Nguyén Dic Lugng 2002). Nhu vay, nhiét do
t6i uu clia enzyme glucoamylase hoat dong trén
co chat maltose 14 60°C. Bén canh anh huéng
cua nhié¢t dg, pH cling c6 anh huong dén hoat
tinh cta enzyme glucoamylase. Ham luong
duong khtr thu duoc ting dan khi thuc hién
qué trinh dudng hoa trén co chéat maltose tir
pH 3,5 dén 4,5, sau d6 c6 khuynh huéng giam
dan tir pH 5,0 dén 5,5 va sy tang giam nay c6

khac biét théng ké & murc ¥ nghia 5%. Két qua
ndy ciing phu hop véi bdo céo ciia Nguyén
buc Lugng (2002), khi ting hodc giam gia
tri pH téi mot diém xéac dinh nao do, van tdc
phan ting enzyme s& ting dan va dat dén cuc
dai, khi vuot qua gioi han pH nay hoat dong
clia enzyme s& giam. Tir d6 cho thay, pH 4,5
1a pH t6i uu ctia enzyme glucoamylase hoat
dong trén co chat maltose.

Qua két qua Bang 3.3 va Hinh 3.3, nhiét
d6 59°C va pH 4,3 1a nhiét do va pH t6i uu cho
enzyme glucoamylase hoat dong trén co chét
maltose (co chat chuan).

- Anh huéng ctia ndng d6 co chit maltose

Ngoai hai yéu t6 nhiét 6 va pH anh huong
dén hoat dong cuia enzyme glucoamylase, yéu
t6 ndng do co chét ciing anh huong dén hoat
tinh cua enzyme. Vi vdy, can xéac dinh néng do
co chét sao cho vén tdc phan Ung ctia enzyme
dat cuc dai. Két qua thi nghiém duogc trinh bay
o0 Bang 3.4 va Hinh 3.4.
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Bing 3.4. Lwong dwong khir tao thanh véi cdc néng dp co chit maltose khdc nhau
khi swr dung glucoamylase

Nong d6 maltose (%) 25 30 35 40 45
Puong khi tao thanh (%) | 23,92¢ 30,36¢ 32,890 35,88¢ 35,88
Vmax * [S]
V= —— 25,68 29,08 32,11 34,84 37,31
K _+[S]

Cdc gid tri ¢é ciing chi cdi a, b, ¢, d di kém trong ciing mot hang thé hién sw khdc biét khong
c6 ¥ nghia thong ké & mirc 5%

Cdc gid tri trong bang la két qua trung binh cia 3 lan Idp lai.

~ 60 -

X

=

8

2" /

o

E. 3 X

.o =

£ 30

=

c

B

© 15 4

=]

c

>

=

= 0 i‘ T T T T 1
0 20 40 60 80 100

Maltose (%)

Hinh 3.4. D6 thi Michaelis - Menten biéu dién ham lwgng dwong khir thu dwec theo
ndng d6 co chat maltose d6i véi enzyme glucoamylase

O giai doan d4u ctia phan tmg, ham lugng
duong khur thu dugc khi sir dung enzyme
glucoamylase duong hoa ting dan & nong do
tir 20 dén 40% va sau d6 hau nhu khong tang
nira khi ting nong do co chat. Két qua xir ly
bang phan mém SAS xac dinh dugc cac gia tri
V... vaK_cuaenzyme glucoamylase tuong
g voi ndng do enzyme 0,04% trén co chét
maltose nhu sau:

V. . =859671=+23,6759

K, = 58,6989 + 26,0868 (%)
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4. KET LUAN

- Nhi¢t do 87°C va pH 6,5 1a nhiét do
va pH t6i vu cho enzyme alpha-amylase hoat
d6ng trén hoa chat dextrin chuan ding lam co
chat; Gia tr V_ . vaK cuaenzyme alpha-
amylase voi nong d6 0,06% trén co chat dextrin
1a 8,8751 + 1,3893 va 21,8978 + §,1290 (%).

- Nhi¢t d¢ 59°C va pH 4,3 1a nhiét do
va pH t6i wu cho enzyme glucoamylase hoat
dong trén hoa chat maltose chudn ding lam co
chit; V. =85,9671+23,6759, K_= 58,6989
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+ 26,0868 (%) cua enzyme glucoamylase
tuong ing v&i ndng do enzyme 0,04% trén co
chit maltose. Gi4 tri V_ . vaK_ cuaenzyme
glucoamylase v&i ndng d6 0,04% trén co chat
maltose 1a 85,9671 + 23,6759 va 58,6989 +
26,0868 (%).
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