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SU DUNG ENZYME ALPHA-AMYLASE VA GLUCOAMYLASE
THUONG MAI THUY PHAN TINH BOT CUA THIT CU AU

TRAN NGQC PIEP"

TOM TAT

uc dich ciia nghién ciru 1 tim diéu kién thich hop cho enzyme alpha-
Mamylase glucoamylase thuong mai thuy phan tinh bot cua thit cu

au Trong qud trinh thity phan cé nhiéu yéu t6 anh erO’ng nhu nhiét
do va pH, nong do enzyme va thoi gian. Két qua nghién ciru cho thdy: nhiét do
va pH thich hop cho enzyme alpha-amylase dich héa tinh bét trong thit cii du
1 80°C var 6,0, nong do enzyme alpha-amylase va thoi gian thich hop dé dich
héa tinh bét trong thit cii du 1a 0,02% va 20 phiit, nhiét dé va pH thich hop cho
enzyme glucoamylase diong hoa la 60°C va 4,0, nong d enzyme glucoamylase
va thoi gian dwong hda la 0,03% va 30 phut.

Tir khéa: cii du, thiiy phan, alpha-amylase, glucoamylase.
ABSTRACT

The objectives of this study were to find suitable conditions for commercial
alpha-amylase, glucoamylase to hydrolyze starch of water chestnut. In the
process of using, there are many affecting factors such as temperature and
pH, enzyme concentration and time. The results showed that the optimal
temperature and pH for the alpha-amylase were 80°C and 6.0, the optimal
concentration and time were 0.02% and 20 minutes. The optimal temperature
and pH for glucoamylase were 60°C and 4.0, the optimal concentration and
time were 0.03% and 30 minutes.

Keywords: water chestnut, hydrolyze, alpha-amylase, glucoamylase.

1. GIOI THIEU Chéat AH13 1a chét duoc dung hd tro diéu tri
chéng ung thu. Tuy nhién dé sir dung thit ¢t u
1én men ruou thi cn chuyén ham lugng tinh
bot thanh duong dé lam co chét c6 ndm men
st dung. Amylase 12 mgt enzyme x0c tac sy
thily phan tinh bdt thanh duong. Viéc su dung
enzyme dé thuy phdn tinh bot s& rat an toan

C1 4u c6 tén khoa hoc 1a Trapa bicornis
L. Trong thit cti 4u ¢ chira khoang 49 % tinh
bot, 10,3 % protid. Cac chét khéac chua théy
nghién ctru. Theo tai liéu Trung Qudc, trong
100 g thit cu 4u chin ¢6 4,5 g albumin; 0,1 g
chat béo; 19,7 g chat duong céc loai; 0,19 g

vitamin B ; 0,06 ¢ B,; 1,5 mg PP; 13 mg C;
7 mg Ca; 07mg sat; 19mgana‘193 mg P.

! Vién Cong nghé sinh hoc - Thuc pham, Truong
Dai hoc Cuu Long

* Ngueoi chiu trdach nhiém vé bai viét: Tran Ngoc
Diép (tranngocdiep@mbku.edu.vn)

cho ngudi st dung.

Ct 4u duoc trong nhiéu ¢ Vinh Long dac
biét 1a khu vuc 4p Tan Thuén, Tan Nhon, Tan
An va Tan Thanh. Tuy nhién, ct 4u & ddy chu
yéu duoc ban ¢ dang nau chin hodc ban cho
thi truong Trung Qudc dudi dang tuoi dd boc
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vo dong lanh. Vi vay, viéc “Su dung enzyme
amylase thuong mai thity phan tinh bt cua thit
cli 4u” dé 1am co chit cho qué trinh 1én men
ruou 1a didu rit c6 y nghia.

2. PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Cu au (Trapa bicornis L) ¢6 ngudn gbc
tir huyén Lap Vo, tinh Pong Thap.

Enzyme alpha - amylase c6 ngudn gbc
tr Bacillus licheniformis cua cong ty Angel,
enzyme glucoamylase tir mdt chung loai vi
sinh vat chon loc 1a Aspergillus niger ciia cong
ty Angel.

2.2 Thily phan tinh bdt ciia thit ci u

Cu 4u sau khi duge boc vo, bo vo lua,
nau chin rdi xay nhuyén, phdi trén voi nudce
theo ty 18 1:2, sau d6 dich hda bing enzyme
alpha-amylase voi cac diéu kién nhiét do, pH,
nong do enzyme va thoi gian khao sat. Sau do,
duodng hoa tinh bot bang enzyme glucoamylase
v6i cac diéu kién nhiét do, pH, néng do enzyme
va thoi gian khao sat. Lam ngudi dich thuy
phan dén nhiét &6 phong va phén tich cac chi
tiéu nhu °Brix, ham lugng duong khur va do
nhdt. Thi nghiém duogc b tri ngau nhién véi
2 nhan t, 3 lan lap lai.

2.3 Phuwong phap phan tich

Ham luong duong khur (%): dinh luong
ham luong dudng khir bang phuong phap
chuin d6 oxy hoa khir véi ferrycyanure, san
phém duoc la ferrocyanure, vi¢c chuin do
duoc tién hanh trong moi truong NaOH, dun
noéng voi chi thi methylen blue.

2.4 Xir 1y 6 ligu

Su dung phin mém Excel va
STATGRAPHICS Centurion XVI dé tinh
toan, thong ké s liéu, kiém dinh bang LSD.

3. KET QUA - THAO LUAN
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3.1 Anh huéng nhiét @9 va pH dén kha
niing dich hoéa tinh bt trong thit cii iu ciia
enzyme alpha - amylase

Theo cac nghién ctru va ly thuyét vé cac
yéu té anh huong dén dong hoc enzyme thi
nhiét do, pH, ndng d6 enzyme va thoi gian 1a
4 nhan t6 quan trong anh huong 16n dén qua
trinh thity phan. Trong pham vi d¢ tai nay,
sir dung ché pham alpha-amylase tir Bacillus
licheniformis cia cong ty Angel dé thuc hién
qua trinh dich hoa tinh bot trong thit ct du. Dé
qué trinh dich hoa tinh bot trong thit cu Au dat
hiéu qua cao, tién hanh khao sat anh huong ctia
nhiét d¢ va pH dén hoat dong cua ché phém
enzyme alpha-amylase trén co chat tinh bot
cta thit ca du. Két qua thi nghiém duoc thé
hién ¢ bang 1

Béang 1. Ham luwgng duwong tao thanh (%)
sau qua trinh dich héa tinh bt trong thit
cii 4u bang alpha-amylase

Ham lugng
Nhiét do (oC) - pH dudng tao

thanh (%)
75-5,5 (0,23BCDEF
75 -6,0 0,25BCPE
75 -6,5 0,25BCPE
75-17,0 (0,23BCDEF
75-17,5 0,20f¢H
80-5,5 0,278¢
80 - 6,0 0,364
80 - 6,5 0,288
80-7,0 0,25
80-7,5 (0,23CPEF
85-5,5 0,288
85-6,0 0,354
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85-6,5 0,265¢P
85-7,0 0,2.58C0E
85-7,5 0,217F¢
90-5,5 e
90 - 6,0 0,265¢P
90 - 6,5 0,24BCDE
90 - 7,0 () pBLE
90 -17,5 0,199H
95-5,5 0,21EFC
95-6,0 0,24BCDE
95-6,5 PR
95-17,0 0,19¢H
95-17,5 0,17"

Cac gia tri trung binh co ciing chir cdi A, B,
C, D, ... di kem trong cung mot cot thé hién su
khdc biét khéng cé Y nghia thong ké & mirc 5%

Cdc gid tri ghi trong bang dwoc tinh bang don
Vi % va la két qua trung binh ciia 3 lan Idp lai.

Qua trinh dich héa tinh bdt dugce thuc
hién duya trén kha nang thity phan ngau nhién
céc lién két a-1,4-glycosid trong phén tir tinh
bot cia enzyme alpha-amylase. Két qua phan
tich thong ké cho thay hai nhan t nhiét 6 va
pH (p<0,05) c¢6 sy twong tac 1dn nhau. Pong
thoi, nhan t6 nhiét d6 ¢ p<0,05 va nhan t6 pH
¢6 p<0,05 nén co sy khac biét y nghia thong
ké & mirc 5%. Hai nhan td nhiét d6 va pH c6
anh huong dén hoat dong cua enzyme alpha-
amylase. Két qua bang 1 cho thay, ¢ nhiét
do 80°C, pH 6,0 va 85°C, pH 6,0 ham lugng
duong thu dugc cao hon so voi cdc mic con
lai. Nhiét d6 c6 anh hudng rat 1én dén phan
g ctia enzyme. Toc d6 enzyme chi tang dén
mot giGi han nhiét 6 nhét dinh, vuot qua gidi

han d6 téc d6 enzyme s& giam va dan dén
muc triét tiéu (Nguyén Dtc Lugng, 2004).
Vi vay, qua trinh dich héa tinh bdt cua thit cu
4u ctia enzyme alpha-amylase duogc thyc hién
t6t nhat o nhiét do 80°C dé tiét kiém chi phi
san xuat, trong khi theo Nguyén Minh Thity
va ctv (2015) thi enzyme alpha-amylase thuc
hién qua trinh dich hoa tinh bt trong ché bién
sira gao tdi wu & nhiét do 74,71°C, theo Tran
Ngoc Di¢p (2008) qua trinh dich héa tinh bt
ctia nguyén lidu chudi xiém tdi wu & nhiét 4o
95°C, theo Tran Ngoc Diép (2015) qua trinh
dich hoa tinh bot khoai lang tim t8i wu & nhiét
dd 90°C. Pbi v6i anh huong cua nhan té pH
thi & pH bang 6,0 ham luong duong thu dugc
nhiéu hon so véi cac muc con lai, trong khi
theo Tran Ngoc Diép (2008) thi gia tri pH tdi
uu cho qua trinh dich hoéa cua enzyme alpha-
amylase trén co chat chudi xiém 1a pH bang
6,5. Didu niy ching to cling mot hé enzyme
nhung trén nhing co chat khac nhau thi c6 céc
diéu kién hoat dong tdi wu khac nhau.

Tom lai, su dung ché phdm alpha-amylase
tir Bacillus licheniformis ciia cong ty Angel dé
thuc hién qua trinh dich héa tinh bdt trong thit
¢t 4u tt nht 1a ¢ didu kién nhiét d6 80°C, pH
6,0 dé tiét kiém chi phi san xuat.

3.2 Anh hwéng nong dd va thoi gian
dén kha niing dich héa tinh bt trong thit
cii 4u ciia enzyme alpha - amylase

Ngoai hai yéu t6 nhiét do va pH anh
huong dén kha nang dich hoa tinh bot trong
thit ct 4u thi hai yéu t6 nong do enzyme va
thoi gian ciing ¢6 anh hudng rat 16n dén kha
nang dich hoéa tinh bot cia thit ci du. Vi vay,
dé tao diéu kién thuan loi cho qua trinh dich
hoa, tién hanh thi nghiém khao sat anh huong
ctia ndng do enzyme alpha-amylase va thoi
gian dén kha nang dich héa tinh bot cia thit cu
4u. Két qua thi nghiém duogc thé hién & bang 2
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Bang 2: Ham lwgng duwong thu dugc sau
qua trinh dich héa bang enzyme alpha-
amylase & cac mirc ndng dd va thoi gian

Nong d alpha- Ham lugng
amylase (%) - dwong tao
Thoi gian (phit) thanh (%)
0,01 - 10 0,20+0,00°
0,01 -20 0,24+0,00¢
0,01 - 30 0,24+0,00¢
0,02-10 0,25+0,018
0,02 - 20 0,33+0,004
0,02 - 30 0,33+0,00%
0,03-10 0,25+0,018
0,03 - 20 0,32+0,00%
0,03 -30 0,32+0,004

Cdc gia tri trung binh co cuing chit cdi A, B,
C, D di kém trong cung mot cot thé hién sur
khac biét khong co y nghia thong ké o muc 5%

Cdc gid tri ghi trong bang dwoc tinh bang don
vi % va la két qua trung binh cua 3 lan lap lai.

Trong diéu kién nong do co chét thich hop
thi van tc phan tng tuyén tinh voi nong do
enzyme. Tuy nhién khi ndng do enzyme ting
dén mot gisi han thi téc d6 phan tng khong
tang 1én nita (Nguyén Trong Cén, 1998). Giai
doan dau khi néng dd co chét thura, van tdc
phan tng ty 1¢ thuan voi ndng d6 enzyme, ham
luong chat kho hoa tan tang. Cang vé sau san
pham tao thanh ting 1én, vira déng vai tro cht
{rc ché khong canh tranh, vira 1am cho luorng
co chét trong moi trudong giam nen khi tlep
tuc tdng nong do enzyme thi van tdc phan © ng
tang khong dang ké. Két qua phan tich théng
ké cho thdy hai nhan td nong do enzme va
thoi gian (p<O0, 05) co su twong tac 1an nhau.
Dong thoi, nhan t6 ndng do ¢ p<0,05 va nhan
t6 thoi gian c6 p<0,05 nén co su khac biét y
nghia thong ké & mirc 5%. Hai nhan t6 ndng
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d6 va thoi gian c¢6 anh hudng dén hoat dong
cua enzyme alpha amylase. Két qua bang 2
cho thiy, & ndng d6 enzyme alpha-amylase
0,02% va thoi gian 20 phat ham luong duong
thu dugc cao hon so v6i ndng do 0,01% & cac
muc thoi gian 10, 20 va 30 phut nhung khi
tang nong do 1én 0,03% thi ham lugng duong
thu dugc sau qua trinh dich hoa khong c6 su
khac biét voi 0,02%, phu hgp véi nhan dinh
ctia Nguyén Trong Can (1998). Pdi voi anh
huéng cua nhan t6 thoi gian, ham luong dudng
thu dwoc s& tang theo thoi gian nhung dén mot
thoi gian nhat dinh néu tiép tuc ting thoi gian
thi ham luong duong thu dugc s€ khong tang
(Nguyén Trong Can, 1998). Két qua phit hop
v6i nhan dinh cia Nguyén Trong Can (1998).

Nhu vy, khi st dung ndng d6 enzyme
alpha-amylase 0,02% va tho1 gian 20 phut thi
qua trinh dich hoéa tinh bot cua thit cu 4u 1a
t6t nhat.

3.3 Anh hwéng nhiét d9 va pH dén kha
nang duwong héa ciia enzyme glucoamylase
c6 trong thit cu au

Trong thi nghiém nay, str dung ché pham
enzyme glucoamylase tr mot ching loai vi sinh
vat chon loc 1a Aspergillus niger cua cong ty
Angel dé thyc hién qua trinh duong hoa. Két
qua thi nghiém dugc thé hién & bang 3

Bang 3. Ham lwgng dwong thu dwgce (%)
sau qua trinh dwong héa tinh b{t trong
thit cii 4u & cac dicu kién nhiét do va pH

Nhiét do (oC) - Ham lugng dudng
tao thanh (%)

50-3.,5 5,836H
50-4,0 5,8761
50-4,5 6,03Fr¢
50-5,0 5,761
55-3,5 6,03EF¢
55-40 6,20PF
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55-45 6,236H
55-5,0 5,97%¢H
60 - 3,5 7,03%
60 -4.,0 7,534
60 - 4,5 7,734
60 - 5,0 6,905¢
65-3,5 6,27°
65 -4,0 6,80¢
65-4,5 6,80¢
65-5,0 6,130
70 - 3,5 6,03FF¢
70 -4,0 6,20°F
70 - 4,5 6,337
70 - 5,0 5,831

Cac gid tri trung binh co cung chir cdi A, B,
C, D, ... di kem trong cung mot cot thé hién sy
khac 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 cua 3 lan lap lai.

Qua trinh duong hda tinh bot dugc thuc
hién dya trén kha ning thuy phan ngau nhién
céc lién két a-1,6-glycosid trong phan tir tinh
bot ctia enzyme glucoamylase. Két qua phan
tich théng ké cho thay hai nhan té nhiét do
va pH (p<0,05) c6 su twong tac 1an nhau.
Pong thoi, nhan td nhiét do co p<0,05 va
nhan t6 pH c¢6 p<0,05 nén c6 sy khac biét y
nghia thong ké & mirc 5%. Hai nhan t6 nhiét
d6 va pH co6 anh huong dén hoat dong cua
enzyme glucoamylase. Két qua bang 3 cho
thiy, hai nhan t6 nhiét d6 va pH cua dich thiry
phan c6 anh huong dén hoat tinh ciia enzyme
glucoamylase. O nhiét d6 60°C va pH 4,0 va
4,5 thi ham luong dudng tao thanh nhidu hon
30 v6i cac diéu kién con lai.

Do vay, khi s dung ché phém enzyme
glucoamylase tir mot ching loai vi sinh vét
chon loc 1a Aspergillus niger cia cong ty Angel

thyc hién qua trinh duong héa t6t ¢ diéu kién
nhiét do 60°C, pH 4,5 d¢ khi str dung co chat
nay 1én men rugu dugc thuan lgi hon.

3.4 Anh hwéng nong dd va thoi gian
dén kha ning duwong hoa tinh bt cia thit
cii 4u ciia enzyme glucoamylase

Ngoai hai yéu to nhiét do va pH anh
huong dén kha nang dudng hoa tinh bot cua
thit cti 4u thi hai yéu t6 néng do enzyme va
thoi gian ciing ¢6 anh hudng rat 16n dén kha
nang duong hoa tinh bot cua thit cu du. Vi vay,
dé tao diéu kién thuan loi cho qua trinh duong
hoa, tién hanh thi nghiém khao sat anh huong
ctia ndng do enzyme glucoamylase va thoi gian
dén kha nang dudng hoda tinh bot cua thit cu
4u. Két qua thi nghiém duoc thé hién ¢ bang 4

Bang 4: Ham luwgng duwdng thu dwge (%)

sau qua trinh dwong héa tinh bt cua thit

cii 4u bing enzyme glucoamylase véi cac
mirc nong dd va thoi gian

Nong do s 5
glucoamylase (%) s lu’({’ng d(l,r one
" Thoi gian (phaty 20 thanh (%)

0,01 - 20 5,80+0,00°

0,01 -30 6,20+0,00¢

0,01 - 40 6,20+0,00¢

0,02 - 20 6,83+0,018

0,02 - 30 7,63+0,004

0,02 - 40 7,63+0,004

0,03 -20 6,83+0,018

0,03 - 30 7,67+0,004

0,03 - 40 7,67+0,004

Cdc gia tri trung binh co ciing chir cdi A, B,
C, D di kem trong ciing mot cot thé hién sur
khac biét khong co y nghia thong ké o murc 5%

Cdc gid tri ghi trong bang dwoc tinh bang don
vi % va la két qua trung binh cuia 3 lan Idp lai.
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Két qua phan tich théng ké cho thay hai
nhan t6 ndng do enzme va thoi gian (p<0,05)
¢6 sy twong tac 1an nhau. Pong thoi, nhan t6
ndéng do c6 p<0,05 va nhan té thoi gian cé
p<0,05 nén co su khac biét y nghia théng ké
& mirc 5%. Hai nhan t6 ndng d6 va thoi gian
c6 anh huong dén hoat dong cua enzyme
glucoamylase. Két qua bang 4 cho thiy, ¢ diéu
kién noéng d6 0,02%, thoi gian thuy phan 30
phut ham luong duong thu dugc nhiéu hon so
voi néng d6 0,01%, thoi gian thuy phéan 20, 30
va 40 phit. Didu nay ching t6 ndng do enzyme
0,01% khong di dé thiy phan co chat tinh bot
ctia thit cti 4u, nhung khi ting ndng d6 enzyme
1én 0,03% thi ham lugng dudng thu dugc
khong c6 su khac biét so v&i nong d6 0,02%,
nhu vay ndng do 0,02% vira du dé thuy phan
tinh bot trong thit cu du. P4i v6i anh hudng
ctia nhan t6 ndng do thi & 0,02% ham luong
duong thu duogc cao hon so vdi 0,01% nhung
khi tang 1&€n 0,03% thi ham luong dudng thu
duogc sau qua trinh duong hda khong co su
khéc biét voi 0,02%, phu hgp véi nhan dinh
ctia Nguyén Trong Can (1998). Pdi voi anh
hudng cta nhan té thoi gian, ham luong duong
thu dugc s& tang theo thoi gian nhung dén mot
thoi gian nhat dinh néu tiép tuc tang thoi gian
thi ham luong duong thu dugce s€ khong ting
(Nguyén Trong Can, 1998). Két qua pht hop
v6i nhan dinh cia Nguyén Trong Can (1998).

Toém lai, khi sir dung néng dd enzyme
glucoamylase 0,02% va thoi gian 30 phut thi
qua trinh dudng hoa tinh bot cua thit cu du 1a
t6t nhat.

4. KET LUAN

Viéce st dung enzyme alpha-amylase va
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glucoamylase dé chuyén héa tinh bot cii 4u,
mot nguyén lidéu kha méi & Vinh Long dé sir
dung ché bién thanh san pham méi nhu ruou
khéng qua chung cit. Qua trinh thily phan tinh
bot ¢t Au duge thyuc hién qua hai giai doan, giai
doan dich hoa bang enzyme alpha - amylase
& diéu kién nhiét d6 80°C, pH=6,0 v&i ndng do
0,02% trong thoi gian 20 phut, tiép theo 1a giai
doan dudng hoa bang enzyme glucoamylase &
nhiét 46 60°C, pH=4,5, ndng do enzyme 0,02%
trong thoi gian 30 phut.
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