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ABSTRACT

The effect of process variables was studied for maximum conversion efficiency
of rice bran starch to glucose using crude amylase preparations. The
liquefaction process (hydrolysis of starch from rice bran) was conducted at
temperature range from 70 to 90°C during 5 to 15 minutes and a-amylase
doses 0.75 to 1.25%. The saccharification by using glucoamylase doses 0,75 to
1,25%, temperatures range from 60 to 80°C for 90 to 150 minutes. Full
factorial experimental design and response surface methodology (RSM) were
used in the design of experiments and analysis of results. It was observed that
RSM was meaningful and satisfactory conditions based on 81 experimental
units in each hydrolysis step. The predicted model for the lowest viscosity
(14,82 cP) and the highest soluble solid content (13,37°Brix) was obtained at
the optimal hydrolysis conditions (temperature of 90°C, a-amylase dose 1,17%
and 13,36 min of hydrolysis). Reducing sugar content reached optimal
efficiency (9,52%) by glucoamylase dose 1% at temperature and hydrolysis
time of 73,85°C and 137,52 minutes, respectively.

TOM TAT

Nghién ciru nay nham xdc dinh phwong phdp xir 1y thich hop dé san xudt dich
duong glucose tir cam gao theo phwong phdp thuy phan bang enzyme. Tdc
déng ciia cac bién cho tién trinh khdc nhau da dwoc nghién ciru dé thu dwge
hiéu qua chuyén doi toi da tir tinh bt cam gao thanh dich dwong glucose bang
bién phdp sir dung cdc ché pham amylase. Qud trinh dich héa tinh bét diege
tién hanh & nhiét do nir 70 - 90°C trong 5 - 15 phut va luong a-amylase 0,75 -
1,25%. Qua trinh dwong héa sir dung glucoamylase voi ham luong 0,75 -
1,25%, nhi¢t do thiy phan dao déng tir 60 dén 80°C trong 90 - 150 phut.
Phirong phdp thira s6 va bé mat déap iig (RSM) duwoc sit dung trong thiét ké
thi nghiém va phdn tich két qud. Quan sdt cho thdy, RSM la phwong phdp c6 y
nghia va théa dang dwa trén 81 don vi thir nghiém trong moi bude thiy phan.
M6 hinh dy bdo cho dg nhot thap nhat (14,82 cP) va gid tri tong chat khé hoa
tan cao nhat (13,37°Brix) dat dwoc ¢ cdac diéu kién thiry phan 16i uu (nhiét do
90°C, a-amylase 1,17% va 13,36 phut thuy phdn). Ham lwong dwong khiwr dat
161 wu (9,52%) véi heong glucoamylase 1% & nhiét @ va thoi gian thiy phan
la 73,85°C va 137,52 phut, twong ung.

Trich dan: Tran Ngoc Lién va Nguyén Minh Thuy, 2016. Thu nhén dich dudng glucose tir qua trinh thuy
phan cam gao (giong IR5451) bang phuong phap enzyme. Tap chi Khoa hoc Truong Pai hoc Can
Tho. SO chuyén dé: Nong nghiép (Tap 1): 113-121.
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1 GIOI THIEU

San lugng cam gao ¢ DPong bang _song Cuu
Long gia tang dang ké, wéc tinh mdi nam co
khoang 4 triéu tdn cam gao duogc tao ra tir hoat
dong xay xat, 1a ngudn nguyén liéu co gia tri dinh
dudng kha cao nhung gia ban san pham lai thip.
Cam gao chu yéu duge st dung lam thic dn chin
nudi cho gia suc, gia cam, tom ca. Mot phan cam
gao dung dé trich ly dau cam khoang 7,5%. Cim
gao c6 mau nau thu dugc trong qua trinh xay xat
laa gao. Cam gao c6 chira dau khoang 20%, 15%
protein, va khoang 50% carbohydrate, trong d6 tinh
bot 14 thanh phan chinh (Hernandez et al., 2000).
Du c¢6 ham luong carbohydrate cao nhu vay nhung
ngudn nguyén liéu nay chua bao gio duoc dé xuat
nhu 14 ngudn coa cac loai dudng (Sfalcin et al.,
2015).

Gén day da c6 nhiéu nghién ctru vé viéc sit
dung nguyén li¢u cam gao nay trong cac linh vuc
ngoai chan nudi nhu: nghién ctru anh hudng cua
dich chiét cam gao dén hoat tinh cua vi khuan
probiotics (Hoang Vian Tuén va ctv., 2013), nghién
ciru thu nhan xylooligosaccharide (XOS) tor cam
gao bang cong nghé enzyme (Tran Thi Nhung va
ctv., 2013). Phu phém cam gao co thé duoc su
dung 1am nguyén liéu dé san xuit dich duong
glucose (Sfalcin ef al., 2015) va cling it nghién ctru
thiét ké sir dung enzyme cho qué trinh thiiy phéan
tinh bdt tr cam gao. Phuong phép thiy phan si
dung xuc tic enzyme c6 kha nang cho hiéu suat thu
hdi duong cao hon (Hoang Hudng Quy va ctv.,
1986). Tuy nhién, dich dudng glucose ¢ nudc ta
hién nay chi yéu dugc san xuat tir tinh bot sin.
Nghién ctru tan dung ngudn nguyén liéu cam gao
dé san xuat dich duong glucose hira hen s& lam
tang gia tri va gop phan khai thac ngudn phu phim
cam gao mot cach hi€u qua hon. Céng viéc thuc
hién trong nghién ciru ndy nhim danh gia su hd trg
tich cuc cua cac enzyme cho qua trinh thuy phan
cam gao dé ¢6 dugce dich duong glucose. V&i muc
dich nay, cac bién nhu nhiét do, néng do6 enzyme
va thoi gian thuy phan clia hé enzyme amylase
dugc danh gia trong qua trinh thiy phan tinh bot
(cé hai tién trinh dich hoa va dudong hoa) tir nguodn
cam gao dugc thu nhan.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u

Cam gao cua gidng lua IR5451 dwoc cung cp
boi Cong ty Luong thuc song Hau (Can Tho).
Enzyme o-amylase (132,5 Unit/gram) duogc san
xudt boi ching Baccillus Licheniformis - hing
Novozymes. Nhi¢t d¢ hoat dong 90 - 105°C, pH
thich hgp 5,8 - 8. Enzyme glucoamylase
(Novozyme, Amyloglucosidase 296,5 Unit/gram).
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Nhiét d6 t6i thich khoang 70°C va pH tbi thich
khoang 4,0.
2.2 Phuong phap thuc hién

Cam gao dugc hoa véi nudc theo ty 1€ tuwong
ung 1: 5 (st dung 300 g cam gao hoa véi 1.500 mL
nuée). Thuc hién hd héa hdn hop & nhiét d6 90°C
trong 10 phut va tiép tuc dich hoa hdn hop béng
enzyme o-amylase. Hdn hop dugc ha nhiét do dé
tiép tuc ‘qué trinh dudong hoa béng glucoamylase
(dwoc bd tri theo cac thi nghiém). Ham luong chat
kho hoa tan, d6 nhét va ham Iugng duong khir cuia
mau sau khi xir Iy dwoc phan tich. Thi nghiém
dugc bb tri voi 3 nhan t6 trong qua trinh dich héa:
nhiét d6 thiry phan: 70, 80 va 90°C, nong do a-
amylase str dung: 0,75, 1,00 va 1,25% va thoi gian
thity phéan thay d6i 5, 10, 15 phut. Tiép theo qua
trinh dich hoa, duong hoa dugc bd tri thi nghiém
v6i 3 nhan t6: ndng do glucoamylase: 0,75, 1,00 va
1,25%, nhiét d¢ thuy phan 60, 70 va 80°C, thoi
gian thuy phan thay d6i 90 dén 150 phut.

2.3 Phuong phap phan tich

bo ém (%): thuc hién phuong phap sdy mau &
105°C dén khoi lugng khong d6i (TCVN 4326:
2001).

Ham luong protein (%): phan tich theo phwong
phép chung cat dam Kjeldahl (TCVN 4328: 2007).

Ham luwong lipid (%): phuong phap phan tich
ham luong béo trong mau dang rin bang phwong
phap Soxhlet (TCVN 4331: 2001).

Ham lugng duong khir: x4c dinh bang phwong
phép st dung acid dinitrosalicylic (DNS) (Miller,
1959).

_ Ham luong chfi:c khé hoa tan (°Brix): xac dinh
bang chict quang ké Atago (Nhat Ban).

Do nhét cua dich thuy phén: do bé}ng may do
dd nhot Brookfield (USA), dau do s6 3, toc do
quay 50 vong/phut.

2.4 Xirly so li¢u

St dung phan mém Excel va STATGRAPHIC
Cen‘qurion XVLI dé¢ tinh toan, thong k& so li¢u va
v& d0 thi.

3 KET QUA VA THAO LUAN

3.1 Thanh phin chinh ciia cim gao

Thanh phan nguyén liéu 1a mot trong cac yéu t6
quan trong quyét dinh chat lugng san phiam. Phan
tich thanh phan hoa hoc ciia nguyén lidu gitp luya
chon phuong phap ché bién phui hgp. D& dang nhan
thdy ham luong tinh bot con sot lai trong cam gao
kha cao (56,4%) 1a ngudn co chit tét cho qua trinh
thity phan tinh bot bing enzyme amylase (Bang 1)
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Bang 1: Thanh phén héa hoc ciia cim gao sau lau béng
D Am (%) Tinh bot (%) Lipid (%)
12,4+0,05* 56,4+0,305 12,10+0,159

*P¢ léch chudn (Standard Deviation) ciia gid tri trung binh

Protein (%)
14,40+0,030

X0 (%)
1,660,021

32 Anh huéng ciia cic nhan gé khao sat
dén qua trinh dich héa cam gao bang enzyme o-
amylase

3.2.1 Anh hwong cua nhiét do

Su gia tdng nhi¢t do trong mdt gidi han nhét
dinh s€ lam cho tde d6 thuy phan tinh bt tang 1én.
Mirc d6 tdn cong ciia enzyme a-amylase vao co
chét tinh bot tang v&i nhiét d6 & mot mirc do tuy
thugc vao ngudn gbc cua enzyme dé (Bijttebier et
al., 2007). Két qua khao sat dwoc trinh bay & Bang
2 cho thay, ham lugng chat kho hoa tan ting va do
nhét giam sau khi dich hoa bang enzyme o-
amylase khi nhiét d¢ tang. Dudi tac dung cua nhiét
d6, chudi hydrocarbon cuda tinh bt thao xoén dudi
thang ra, enzyme c6 thé dé dang cit co chét tinh
bot thanh cac dextrin. Sy hinh thanh cac dextrin
phan tir thip 1am cho ham luong chit kho hoa tan
tang va d6 nhdét giam. Enzyme a-amylase sir dung
cho phan g thiy phan c6 ngudn gbe tir vi khuén
nén kha ning chiu nhiét cao so v6i cac ngudn khac.
Két qua nay twong ty voi nghién ctu cua
Hernandez et al. (2000), trong qua trinh dich hoa
sit dung enzyme o-amylase c6 ngudn gbc tir vi
khuédn Bacillus licheniformis, két qua s& t6i wu khi
thuy phan cam gao & nhiét d¢ 90°C, ty 1€ cam gao
va nudce la 1:5.

Bang 2: Anh huéng ciia nhiét dd dén ham luong
chit khé hoa tan va do nhét (ndng dd
enzyme tir 0,75 - 1,25%, thoi gian thuy
phan tir 5 - 15 phit)

Nhiét Ham lwgng chit khé Do nhét
do (°C) hoa tan (°Brix) (cP)
70 *11,67¢ 20,17
80 12,53° 18,92°
90 13,04 17,35¢

Ghi chu: *Gia tri trung binh cia 27 56 liéu do dwoc. Céc
chit khac nhau di kem trung binh nghiém thirc trong
cung mot cot thé hién su khac biét y nghia 6 murc do
5%Anh huéng ciia nong dg enzyme a-amylase

Trong diéu kién nong do co chat thich hop thi
van tdc phan tmg tuyén tinh v6i nong do enzyme.
Tuy nhién khi ndng d6 enzyme ting dén mot gidi
han thi tdc d6 phan ung khong ting 1én nita. Ban
dau toc do phan tng ting do méi trudng thira co
chat. Sau mot thoi gian, co chit bi phan giai dan va
giam ndng d6 nén tbc dd phan tmg khong ting 1én
nira (Nguyén Trong Can va ctv., 1998). Khi sir
dung enzyme oa-amylase voi ndng do ting dan thi
ham luong chit kho hoa tan ting va do nhét giam.

Khi su dung néng dé enzyme 0,75%, ham luong
chét kho hoa tan thip va do nhdt cao khac biét ¥
nghia dbi v6i ndng do enzyme 1,00% va 1,25%
(Bang 3).

Biang 3: Anh hwéng cia nong dd enzyme a-
amylase dén ham lwong chit kho hoa
tan va d¢ nhot (nhiét do thiy phan tw
70 - 90°C, thoi gian thiy phan tir 5 - 15

phit)
Nong Ham lrgng chat khd Do nhot
do (%) hoa tan (°Brix) (Cp)
0,75 *12,17° 20,342
1,00 12,532 17,85°
1,25 12,54* 17,24°

Ghi chu: *Gia tri trung binh cua 27 56 liéu do dwoc. Cac
chit khdc nhau di kém trung binh nghiém thirc trong
cung mot cot thé hién sy khdc biét y nghia ¢ mirc do 5%

3.2.2  Anh hong cva thoi gian thity phén

Thoi gian thiy phan cang kéo dai thi phan Ung
cang xay ra triét dé va dat thong sb k¥ thuat cao
(Nguyén Trong Can va ctv.,1998). Tuy nhién véi
mot luong co chét nhat dinh, phan ung thity phan
ctia enzyme dén mot giai doan nao d6 thi kha ning
xuc tac s€ gidm. Enzyme tao ai luc véi cac san
phim tao thanh cua phan ung va co chat, cac san
pham sinh ra déng vai trd nhu chat kim ham khong
canh tranh va kim ham hoat dong cua enzyme
(Nguyén Birc Luong va ctv., 2004). Thoi gian thity
phan ciing anh huong c6 ¥ nghia dén ham lugng
chat kho hoa tan va d6 nhét (Bang 4). Ham luong
chat kho hoa tan ting va do nhét giam co ¥ nghia
khi thoi gian thily phén tang tir 5 dén 10 phut. Tuy
nhién & thoi gian 15 phat thi ham lugng chat kho
hoa tan ting va do nhét van giam nhung khong
khéc biét y nghia so véi 10 phut cao.

Bang 4: Anh hwéng ciia thoi gian thity phan dén
ham lwgng chit khé hoa tan va d¢ nhét
(nhiét d§ thily phén tir 70 - 90°C, ndng
do enzyme tir 0,75 - 1,25%)

Thoi gian Ham lwong chiat P9 nhot

thily phan kho hoa tan (cP)
(phut) (°Brix)

5 *12,19° 19,76*

10 12,47%® 18,21°

15 12,58* 17,46°

Ghi chu: *Gid tri trung binh cia 27 56 lidu do dwoc. Cdc
chit khdc nhau di kém trung binh nghiém thirc trong
cung mot cot thé hién su khdc biét y nghia ¢ mirc do 5%
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.33 Téi wu héa qua trinh dich héa cam gao
bang enzyme a-amylase dwa trén nhiét do, nong
do enzyme va thoi gian thiy phian

3.3.1 Ham heong chat khé hoa tan

Trén co s& bd tri thi nghiém cac nhan td nhiét
do6 (°C), nong dd enzyme (%) va thoi gian thiy
phan (phut), trong quan cia cac bién doc lap (nhan
t6) dén ham luong chét kho hoa tan duogc thiét 1ap
v6i hé sb xac dinh twong quan cao (R2 = 0,94)
(phuong trinh 1).

CK(°Brix) = -9,3864 + 0,3557 X; + 7,4593 X»
+0,1696 X3 — 0,0018 X2 — 3,0519 X>? — 0,0034
X32 - 0,0622 X2Xs (R2=0,94) (1)

Trong d6: CK 1a ham lugng chit kho hoa tan
(°Brix), X1 1a nhiét d¢ (70- 90°C), Xz 1a nong do
enzyme (0,75 - 1,25%) va X3 1a thoi gian thuy phan
(5 - 15 phut).

Phan tich théng ké cho thiy, cac gi4 tri P cua
cac nhan t6 déu nho hon 0,05 thé hién muc do y
nghia cao ciia cic thanh phan nay khi tham gia vao
phuong trinh. Trong do6, gia tri P cua tuong tac
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nhiét d6 (X1) va ndng do (Xz) bang 0,4610, gi tri
P cua tuong tac nhiét do (Xi) va thoi gian (X3)
bang 0,2932 (I6n hon 0,05), do d6 hai nhan tb nay
da duogc rat ra khoi phuong trinh.

Phuong trinh 1 dugc kiém dinh nhim xéc dinh
sy tuong thich cia md hinh dy doa’u} va dfg liéu
thuc nghiém. Phuong trinh 2 dugc thiét 1ap dé dien
ta sy twong thich gitta cac dir liéu duong khur thyce
nghiém va dy doan. Véi hé so xac dinh tuong quan
kha cao (R?>=0,98) (Hinh 1) v6i Y = 0,9776 X +
0,3138 2

O nhiét do 90°C, biéu d6 bé mit dap tmg thé
hién sy anh huong cua nong do enzyme (%) va
thoi gian thuy phan (phut) dén ham luong chat kho
hoa tan (°Brix) (Hinh 2).

Khi thay gia tri nhiét d6 90°C vao phuong trinh
1 thu nhan dugc phuong trinh 3.

CK’=8,0802 + 7,4593 X2+ 0,1696 X3— 3,0519
X22 - 0,0034 X3% - 0,0622 X2X3 3)

Vé6i X2 1a ndng d6 enzyme (0,75 - 1,25%) va X3
la thoi gian thuy phan (5 - 15 phut).
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Hinh 1: Twong thich giita ham lwong chit khé hoa tan du doan va thwe nghiém
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Hinh 2: Mé hinh bé miit dip ng thé hi¢n dnh hwéng ciia ndng d9 enzyme va thoi gian dén ham lwong
chat khé hoa tan trong dich thiiy phin (nhiét do 90°C)
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Lay dao ham phuong trinh 3 theo bién Xz va
X3, sau d6 1an luot cho CK’x2=0 va CK’x3=0

CK’x2 = 7,4593 — 6,1037 X2 — 0,0622 X3 = 0;
CK’x3= 0,1696 — 0,0068X3 — 0,0622 X> = 0. Giai
hé phuong trinh trén, ta dugc X2 = 1,07 % va Xz =
15,18 phut.

3.3.2 D¢ nhot

Xay dung phuong trinh hdi quy da chiéu thé
hién sy anh huong cua nhiét do (°C), ndng do
enzyme (%), thoi gian thily phan (phut) dén do
nhét duoc thiét 1ap véi hé sb xac dinh twong quan
cao (R>=0,93)

N (cP) = 24,9167 + 0,7950 X1 — 39,4474 X —
1,4147 X3-0,0066 X1+ 14,9867 X2*+ 0,0156 X5?

S6 chuyén dé: Nong nghiép (2016)(1): 113-121

Trong d6: N la d6 nhét (cP), Xi 1a nhiét do (70
- 90°C), X2 1a ndng d6 enzyme (0,75 -1,25%) va X3
la thoi gian thuy phan (5 - 15 phuat).

Phan tich thong ké cac hé s6 cua nhan té cho
thdy cac gia tri P cia Xi, Xo, X3, X1 X22, X32,
X1X3, X2X3 déu nho hon 0,05, cho thdy mirc do y
nghia ctia cac nhan td khao sat dén do nhét dich
thay phan.

Trong khoang nhi¢t d¢ thiy phan 70 - 90°C,
nong do enzyme 0,75 - 1,25% va thoi gian thiy
phan 5 - 15 phat, 3§ nhét du doan duogce tinh béng
cach thay gia tri X1 € (70 - 90), X2 € (0,75 - 1,25)
va X3 € (5 - 15) vao phuong trinh 4. Su twong thich
gitta d0 nhdt du doan va d6 nhat thuc nghiém dugc
tim thidy (hé s6 xac dinh twong quan kha cao

+0,3276 X2X3+ 0,0068 X1X3 4) R?=0,95) (Hinh 3).
26
24 .
g y= 0,?{524;278;;),8467 .
(=] 22 r ’ Y
3 -®
iy | . o
—3 20 ® o_',c;
z 3
218 + _,O"?
16 o "o
e
14 . : : . : )
14 16 18 20 22 24 26

Do nhét thue nghiém (cP)

Hinh 3: Twong thich giira do nhét du doan va thue nghiém

O nhiét d§ 90°C, biéu d6 bé mit dép tmg thé
hién sy anh huong cia nong dd enzyme (%) va

D6 nhét (cP)

thoi gian thiy phan (phat) dén do nhét (cP)

(Hinh 4).

D6 nhét (cP)
HOu6
Bl 46152
52158
158164
] 164170
170176
Hl 76182
B 82188
1BE04

Hinh 4: M hinh bé mit dap wng thé hién dnh hwéng ciia ndng do enzyme va thoi gian dén do nhét
ciia dich thiy phan (nhiét d¢ 90°C)
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Khi thay gia tri nhiét 46 90°C vao phuong trinh
4, thu nhan duogc phuong trinh 5.

N (cP) = 43,089 - 39,447 X2 - 0,80 X3+ 14,987
X2+ 0,016 X32+ 0,328 X2X3 ®)

Voi Xz 1a n6ng d6 enzyme (0,75 - 1,25%) va X3
1a thoi gian thiy phan (5 - 15 phat).

Liy dao ham phuong trinh 5 theo bién Xz va
X3, sau d6 lan lugt cho DK’x>=0 va DK’x3=0

DK’x2= -39,4474 + 29,9734 X» + 0,3276 X3 =
0 va DK’x3 = -0,8002 + 0,0312 X3 + 0,3276 Xz =
0. Giai hé phuong trinh trén ta duoc X2 = 1,17 %
va X3 = 13,36 phut.

Nhu vay, voi cac diéu kién k¥ thuat ti wu dugc
chon lya, nf“)ng d6 enzyme a-amylase tir 1,07 dén
1,17% dugc st dung cho qua trinh thiy phan &
nhié¢t d6 90°C trong thoi gian tur 13,36 dén 15,18
phut s€ cho dich thuy phan dat dugc ham lugng
chit kho hoa tan cao nhét (13,37 °Brix), cing véi
dd nhét cua dich thuy phan dat dugc tuong dbi
thp (14,82 cP).

3.4 Anh huéng cia nhiét d, nong do
enzyme va thoi gian thiy phan dén qua trinh
duwdng héa cam gao bing enzyme glucoamylase

3.4.1 Anh hong ciia nhiét do

Trong cac phan g sinh hoc, khi nhiét do tang,
kha nang xuc tac clia enzyme s€ tang. Tuy nhién,
do ban chét enzyme 1a protein khong bén nhiét nén
kha ning cua téc do phan g c6 mot gidi han nhét
dinh, qua giéi han do tbc do phan ung s& giam
(Nguyén Puc Lugng va ctv., 2004). Két qua khao
sat dugc trinh bay ¢ Bang 5 cho thdy khi ting nhiét
do tir 60°C 1én 70°C thi ham lugng duong khir tang
¢6 ¥ nghia. Tuy nhién, néu tiép tuc ting nhiét do
Ién 80°C thi ham luong dwong khur giam. Mait
khac, trong thi nghiém nay, enzyme sir dung dé
thity phan co chit c6 ngudn gdc tir nim mdc
Aspergillus niger ¢6 nhiét d¢ téi wu khoang 70°C
(Kunamneni va Singh, 2005).

Bang 5: Két qua thong ké anh hwong ciia nhiét
d dén ham lwong duwong khir (ndng dd
enzyme tir 0,75 - 1,25%, thoi gian thiy
phan tir 90 - 150 phit)

Nhiét do (°C) Ham lugng dwong khir (%)

60 #6,79b
70 8,30°
80 8,10°

Ghi chii: *Gid tri trung binh ciia 27 s6 liéu do duoc. Cdc
chit khac nhau di kem trung binh nghiém thirc trong
ciing mot cot thé hién sy khdc biét y nghia & mirc d6 5%
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3.4.2 Anh hong ciia nong do enzyme

Trong truong hop co chit ¢é dinh va ndng do
enzyme ting dan, ban dau téc do phan mg s& ting
nhanh do méi trudng thira co chit. Sau mot thoi
gian, co chat bi phan giai dn va giam ndng d¢ nén
tbc do phan ng khong tang 1én nita ma c6 khuynh
huéng giam dan hodc ngung han khi gap diéu kién
bat lgi (Nguyén Trong Can va ctv., 1998). Két qua
khéo sat cho thay khi ting nong d¢ enzyme tir 0,75
lén 1,00% thi ham lugng duong khir ting dan
(Bang 6). Tuy nhién khi ting nong do enzyme tir
1,00% 1én 1,25% thi ham lugng dudong khir khong
thé hién sy khac biét ¥ nghia.

Bang 6: Két qua théng ké anh huong cia ndng
do enzyme glucoamylase dén ham
lwgng dwong khir (nhiét do thiy phan
tir 60 - 80°C, thai gian thiy phan tir 90 -

150 phut)

Nong dd enzyme Ham lwgng dwdng khir
(%) (%)
0,75 *#7,02°
1,00 8,11°
1,25 8,05*

Ghi chu: *Gid tri trung binh cia 27 56 lidu do dwoc. Cdc
chit khdc nhau di kém trung binh nghiém thirc trong
cung mot cot thé hién su khdc biét y nghia ¢ mirc do 5%

3.4.3 Anh hieong cua thoi gian thity phén

Theo Crabb va Colin (1997), tbc d6 phan tng
s€ tang theo thoi gian phan ung do enzyme c6 thoi
gian dé tiép xtic voi co chéat. Khi ting thoi gian
thity phan tir 90 dén 120 phut, ham luong dudng
khir s& ting 1én dang ké do enzyme dé dang tiép
xic voi co chat (Bang 7). Néu tiép tuc ting thoi
gian thity phan tir 120 dén 150 phut thi ham lugng
duong khu tao thanh khong thé hién su khac biét
c6 y nghia.

Bang 7: Két qua théng ké anh hwéng cia thoi
gian thily phian dén ham lwong dwong
khir (nhiét do tir 60 - 80°C, ndng dd
enzyme tur 0,75 - 1,25%)

Thoi gian thiy phan Ham lwgng duwong
(phut) khir (%)

90 *6,66°

120 8,20°

150 8,32°

Ghi chu: *Gia tri trung binh cia 27 56 liéu do dwoc. Cac
chit khac nhau di kém trung binh nghiém thirc trong
cung mot cot thé hién sy khdc biét y nghia ¢ mirc do 5%

35 Téi wu héa qua trinh dudng héa cam
gao bang enzyme glucoamylase

Trén co sé toan b dur liéu th‘u thap (vdi nhiét
do thuy phan 60 - 80°C, nong do enzyme
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glucoamylase 0,75 - 1,25% va thoi gian thiy phan
90 - 150 phut). Phuong trinh hdi quy da chiéu thé
hién sy tuong quan gitta ham lugng duong khir va
cac nhén t6 duoc thiét 1ap (phwong trinh 6).

HLDK (%) = -74,8184 + 1,3547 X + 32,1448
X2 +0,2584 X3 — 0,0085 X12 —9,2770 X2% — 0,0008
X532 - 0,093 X1 X2 — 0,0412 XoX3 (R2=0,92) (6)

Trong d6: HLDK 1a ham lugng duong khir (%),

— —
o —

o

Ham luong duong khir du doan (%)

S6 chuyén dé: Nong nghiép (2016)(1): 113-121

X1 1a nhiét do (°C), Xz la néng d6 enzyme (%) va
X3 1a thoi gian thuy phén (phat).

Phan tich thdng ké cho thdy cac gia tri P cua
nhan t§ doc 1ap déu nho hon 0,05, do d6 thé hién
mirc 40 ¥ nghia cao cta cic thanh phan nay khi
tham gia vao phuong trinh. Trong do, chi cé gia tri
P ctia tuong tac thoi gian (Xi) va thoi gian (X3)
bang 0,4003 (16n hon 0,05), do d6 bién nay da
dugc rat ra khdi phuong trinh.

y=0,9276x+ 0,5594
R?=0,93

1 1 1 |

1 5 6

7

8 9 10 11

Ham luong duong khir thuc nghiém (%)

Hinh 5: Twong thich giita ham lwgng dwong khir dw doan va thue nghiém (%)

Trong khoang nhié¢t do thuy phan 60 - 80°C,
ndng do enzyme 0,75 - 1,25% va thoi gian thuy
phan 90 - 150 phit, ham lugng dudng khir dugc
tinh bang cach thay gié tri X; € (60-80), Xz € (0,75-
1,25) va X3 € (90-150) vao phuong trinh 6. Sy
twong thich gitra ham lwong duong khir theo mod
hinh dy doan va ham luwgng duong khir thuc
nghiém dugc tim thdy (hé s xac dinh twong quan
kha cao R?=0,93) (Hinh 5).

Ham lugng duong khir (%)

Néﬂg dﬁ enzy].ne (%)

Céc mo hinh bé mit dap tng thé hién tuwong
quan giita ham lwong dwdng khur véi (i) ndng do
glucoamylase va thoi gian thuy phan (nhiét d6
70°C), (if) nhiét 46 va thoi gian thuy phan (n6ng do
glucoamylase st dung 1,00%), (iif) nhiét d6 va
ndéng d6 glucoamylase s dung (thdi gian thiy
phan 120 phut) duoc biéu dién twong tmg & cac
Hinh 6, 7 va 8.

Ham luong
duomg khir (%
4548
4851
5154

5457

B 5760
6063

Il 6366
Bl 6669
6972
7275
1 I 7578

Hinh 6: Mé hinh bé mit dap ung thé hién twong quan giita ham lrgng dwong khir trong dich thity
phan véi nong do enzyme va thoi gian thiy phan (nhiét do 70°C)
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Him lueong
duong kinz (%)

6143
B 6350
6373

7377

7781

3143
R
B 5993
9397

5 o7l
@@‘\ B 005

Hinh 7: Mé hinh bé mit dap wng thé hién twong quan giira ham lwgng duwong khir trong dich thay
phéan véi nhiét do va thoi gian thiy phan (nong do glucoamylase 1%)
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Ham luwgng dudmg khir (%)

L]
Nhiét dé Uy phan (oC)

Ham hrong
duong khi (%)

6367
6771
EATA]
1379
7983
8387
8791
9195
9399
98103
103107

om0

Hinh 8: Mé hinh bé mit dap rng thé hién twong quan giita ham lrgng dwong khir trong dich thity
phan véi nhiét d§ thiy phan va nong do enzyme glucoamylase sir dung (thoi gian thiy phan 120 phut)

Tir cac mo hinh bé mat dép ung duge xay dung
¢6 thé sir dung phwong phap Explore Response
Surface (tir chuong trinh STATGRAPHIC) dé do
tim nhanh cac diém tdi wu tir cac dd thi. Cac diém
cao nhét duge do tim tir cac d6 thi bé mat dap ung
(khi ¢6 dinh mot nhan t6 va chon cip nhan td
tuong tac) dugc trinh bay ¢ Bang 8. Két qua thu
nhan cho thdy hiéu qua thuy phan téi wu cia

glucoamylase co thé dat dwoc (v6i ham luong
dudng khtr cua dich dudng cao nhat) khi thuc hién
& nhiét do trong khoang 73,34 dén 73,85°C, ndng
d6 enzyme sir dung trong khoang 0,97 dén 1,09%
va thoi gian thay phan trong khoang 137,52 dén
138,33 phit (tuy diéu kién san xuit c6 thé chon
diéu kién thuy phan thich hop).

Bang 8: Céc diém t6i wu dwoe do tim (khi c6 dinh 1 nhéin t6) tir chwong trinh STATGRAPHIC

Cic cip nhan td Nhan t6 ¢ dinh Piém cao nhit do S6 thir tyr Ham luong
twong tac : dwoc tir do thi hinh dwong khir (%)
Nong 40 enzyme Vi \jist 45 (7000) 0,97%; 138,33 phut 6 9,350
thoi gian

Nhiét do va thoi gian  Nong dd (1,00%) 73,85°C; 137,52 pht 7 9,524
Nhi¢td vanong do i oian (120 phatt)  73.34°C; 1,09% 8 9,362

enzyme
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4 KET LUAN

Mb hinh bé mat dap tmg c6 thé dwoc st dung
dé t6i wu hoa cac diéu kién thuy phan dich tinh bot
cam gao bing hé enzyme amylase nhim thu hoi
ham lugng duong trong cam mot cach cé hiéu qua.
Dich duong glucose c6 thé 1a san phdm hitu dung
va duoc st dung cho cac muc dich khac nhau trong
nganh cong nghé thuc pham. Két qua thu nhén co6
thé duge ap dung & cac quy mo san xudt nham tan
dung t6i da nguon cam gao phd bién trong nuéc,
dic biét & khu vuc Pdng bang song Ciru Long.
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