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ABSTRACT

Starch is a major storage product of many economically important
crops such as wheat, rice, maize, tapioca, and potato. From the past
decades, there has been a shift in starch hydrolysis from the use of acid to
the use of enzymes in the production of maltodextrin, modified starches,
glucose and fructose syrups. Starch-converting enzymes are also used in
other industrial applications in which amylases are one of the main
enzymes used in industry. Such enzymes hydrolyze the starch into small
molecules composed of glucose units. This review illustrates an effect of
temperatures (70-90°C), times (10+60 minute) and concentrations of
the a~amylase (0.05+0.25%) to starch hydrolysis from Red rice. The
optimum hydrolysis conditions were chosen (temperature of 90°C during
41.44 minute and concentration of a-amylase 0.18%) to produce liquefied
starch with high reducing sugar content, with relatively low viscosity,
facilitating for subsequent Red rice processing.

TOM TAT

Tinh bét la nguon dy trit chinh cia nhiéu cdy trong quan trong nhi liia mi,
gao, ngé, san va khoai tdy. Trong thap ky qua, da c6 su chuyén dich tir
phwong phap thiy phan tinh bot bang acid cho dén viéc sir dung enzyme
chuyén héa tinh bét trong san xudt maltodextrin, tinh bot bién tinh, dich
diong glucose va fructose. Chuyén héa tinh bot bang enzyme ciing dugc
sur dung trong cdc ung dung cong nghiép khac ma trong dé amylase la mot
trong nhitng enzyme chu yéu, thiy phan tinh bot thanh cac phan tir polyme
bao gom cdc don vi glucose. Nghién cuu nay cho thay anh hwong cia
nhiét @ (70+90°C), thoi gian (10+60 phit) va nong dé cia a- amylase
(0,05+0,25%) trong qua trinh thiy phan tinh bot tir gao huyét rong. Cdc
diéu kién toi wu héa cia qud trinh thuy phan dwoc xdc dinh (nong do
enzyme a-amylase 0,18% vdi nhiét do va thoi gian thuy phdn la 90°C va
41,44 phit, twong vmg). Dich tinh bot véi ham heong chat khé hoa tan va
dwong khir cao cing véi dg nhét twong doi thap, tao diéu kién tot cho qud
trinh ché bién gao huyét rong & cdc giai doan tiép theo.

1 GIOI THIEU

Gao huyet rong 1a giéng gao d6 truyen théng
clia ving dét ngdp nudc, chua phén DPong Thap
Mudi. Gao c6 cac yéu t6 ddc trung nhu hat dai mau

d6 sam, thom, nhai c6 vi ngot va bui. Khi tréng o
ving dat khic nghiét nudc ngap sau, chua phén thi
hat laa rat may, mau do nau, bé doi hat gao van con
mau d6 bén trong, khi nau chin thom ngdy. Gao
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huyét rong mang nhidu wu thé vuot trdi vé chat
dam, vitamin Bi, chit xo tiéu hoa, chit sit, c
gid tri dinh dudng cao va t6t cho sirc khoe.
Str dung loai gao nay con co thé kiém soat
luong dudng trong méu, ting cudng cac chét
chéng oxy hoa (kém) chéng lai cic goc tu do,
ha thap mirc cholesterol xau trong co thé
(http://healthycare2.blogspot.com/2012/03/benefits
-of-red-rice.html). Tuy nhién, ti€u thu gao huyét
rong con it nén chua thé nang cao gia tri thuong
phim cua chiung. Viéc da dang hoa cac san pham
tir gao c6 thé gop phan théa man nhu cau an uong
cua con ngudi, tang thu nhép cho nguorl trong lua
va nang cao gia tri kinh té cua gidng gao huyét
rong Gao chira ham lugng tinh bot cao va ham
lwong nay c6 thé dugc chuyén hoa thanh duong dé
tang tinh hitu dung cho céc tién trinh ché bién san
phim moi tir tinh bot & cac giai doan tiép theo.
Enzyme thuy phén tinh bdt thanh cac loai duong la
amylase, trong d6 o-amylase dugc tim thay tir thuc
vat va dong vat (Acton, 2013). Nhiéu loai si-ro
glucose (DE 30-70) vdi d§ nhdt phu hop duge su
dung phé bién nhu nhiing chat lam ngot va lam dic
trong cac san phdm ché bién. Puong dextrose (DE
100) 1a dang san phim thuong mai dugc san xuat
tir qué trinh thay phan tinh bot. San phim cua qua
trinh thuy phan nay ciing duoc st dung lam nguon
nguyén lidu cho san xuat sira tir gao huyét rong. Vi
vay, muc tiéu cua nghién ctru 1a chon lya cac thong
sO toi uu cho qua trinh thuy phan tinh bt tir gao
huyét rong tir enzyme a—amylase v6i hiéu suat thuy
phan cao va c6 thé phuc vu t6t cho cac tién trinh
ché bién tiép theo.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

Gao huyét rong (Oryza sativa) co ngudn goc tir
Tién Giang.

Enzyme o—amylase (Termamyl 1201, liquid
endo-alpha  amylase-1  gallon/3.785 liters)
(Novozymes), c6 nguon goc tur vi khuan Bacillus
subtilis dugc st dung.

2.2 Thiiy phan tinh bjt gao huyét rong

Gao huyét rong sau khi xay dugc phdi tron véi
nuéce theo ty 18 1:5, hd hoa & 70°C trong 30 phut,
sau d6 nang nhiét dén cac nhiét do can khao sat.
Thily phén tinh bot hd hoa v6i enzyme o—amylase.
Lam ngudi dich thuy phan dén nhiét do phong va
phan tich cac chi tiéu 1y hoa hoc, bao gém d0 Brix,
ham lugng duong khir va d6 nhét. Thi nghiém
dugc bd tri ngdu nhién véi 3 nhan t6 1a ndng do
enzyme o-amylase thay dbi tr 0,05 dén 0,25%
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(cach nhau 0,05%), nhiét @6 dich hoa tir 70 dén
900C (cach nhau 10°C) va thoi gian thuy phan
khao sat trong thoi gian tir 10 dén 60 phut. Po cac
gia tri d6 nhét, do Brix va ham lugng duong khir
cua dich thiy phan theo cac mic dd thoi gian cla
thi nghiém dugc b tri.

2.3 Phwong phap phan tich dir liéu

bo ém: phuong phép sdy kho dén khéi luong
khong d6i (TCVN 1867:2001).

Protein: phuong phép chung cat dam Kjeldahl
(AOAC, 2000).

Lipid: ham luong lipid thé (TCVN 4331:2001).

Glucid: phan tich theo phuong phap st dung
acid sulfuric (Dubois, 1956).

Tinh bot: xac dinh bang may spectrophotometer
(Jarvis and Walker, 1993).

Tro: phuong phap nung & nhiét do 500°C
(AOAC, 2000).

. N(‘Sng’ do chét kh6 hoa tan (°Brix): xac dinh
bang chiét quang ké Alla (France).

Ham lugng duong khir (DE %): xac dinh theo
phuong phap Miller (1959).

D6 nhét cua dich thity phan: do bang may do
dd nhaét Brookfield (USA).

2.4 Xirly sb liéu

Str dung phan mém Excel va STATGRAPHIC
Centqrion\ XVLI dé tinh toan, thong ké so li¢u va
v€ biéu do.

3 KET QUA VA THAO LUAN

3.1 Gia tri dinh duéng ciia gao huyét rong

Thanh phan nguyén liéu 1a mot trong cac yéu t6
quan trong quyét dinh chét luong san pham. Két
qua phén tich gia trj dinh dudng cia gao huyét
rong dugc thé hién & Bang 1. D& dang nhan thay
ham lugng tinh bt cao trong gao huyét rong
(77,54%) 14 ngudn co chat tot cho qua trinh thiy
phan biang enzyme a-amylase.

Bang 1: Gia tri dinh duéng ciia gao huyét rong
(tinh trén 100 g an dworc)

Thanh Gi4 tri Thanh phidn  Gid trj
phan

Do am (g) 11,50+0,01* Glucid (g)  77,65+0,48
Protein (g) 9,77+0,06 -Tinh bét (g) 77,54+0,43
Lipid (g) 3,48+0,05 Tro (g) 1,06£0,03

*Pg léch chudn (Standard Deviation) cua gia tri trung binh
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3.2 Anh huéng cua nhiét do, nong do
enzyme va thoi gian dén qua trinh thiy phin
bang enzyme a-amylase

Theo cac nghién ctru va ly thuyét vé cac yég tb
anh huong dén dong hoc enzyme tl}i nhiét do, nong
dd enzyme va thoi gian 1a 3 nhan 6 quan trong anh
hudng 16n dén qua trinh thuy phan.

3.2.1 Anh heong cia nhiét do

Nhiét d6 c6 anh huong rit 16n dén phan tng
enzyme. Tc d6 enzyme chi ting dén mot gii han
nhiét d6 nhit dinh, vuot qua giéi han do téc do
enzyme s& giam va dan dén mirc triét tiéu (Nguyén
Duc Lugng, 2004). Két qua thé hién & Bang 2 cho
thdy d6 Brix va ham lugng duong khir sau khi dich
hoa bang enzyme a-amylase & 70°C thap hon c6
khac biét y nghia so véi khi dich héa ¢ 80 va 90°C,
trong khi d6 nhét & 70°C lai 16n hon. Gia tri d6
Brix dat cao nhat va do nhét dat thip nhat khi thuy
phan ¢ 90°C. Nhu vay, nhiét d nay co thé 1a nhiét
do6 thich hop cho hoat dong clia enzyme o-amylase.
Két qua trén phu hop v6i nhan dinh ciia Nguyén
buc Lugng (2004), tac gia cho ring enzyme cé
ngudn gdc tir vi khuan Bacillus subtilis hoat dong
manh & 90°C, c¢6 kha nang dich hoa tinh bdt va lam
giam d6 nhét cia dich hd héa (Luong Ptrc Phim,
1998).

Bang 2: Anh hudng ciia nhiét d9 dén do Brix, do
nhét, dwong khir (nong dd enzyme:
0,05+0,25%, thoi gian 10+-60°C)

Nhiét Do Brix Pwong Do nhot
do (°C) (%) khir (%) (cP)
70 9,49% 6,412 534,2°

80 13,53 9,79° 195,1°

90 13,96° 10,82° 133,32

Ghi chi: Cdac trung binh nghiém thirc di kém cdc chit
giong nhau trong cung mot cot thé hién khong khac biét
¢ mirc y nghia 5%

3.2.2 Anh hiong cia nong do enzyme

Trong diéu kién ndng do co chat thich hop thi
van tdc phan umg tuyén tinh v6i ndng do enzyme.
Tuy nhién khi nong d6 enzyme ting dén mot gioi
han thi téc do phan Ung khong tang lén nira
(Nguyen Trong Cén, 1998). Giai doan dau khi
nong do co chat thira, van tdc phan ng ty 1¢ thuan
v6i ndng do enzyme, ham luong chat kho hoa tan
tdng. Cang vé sau san pham tao thanh tang lén, vira
dong vai tro cht (rc ché khong canh tranh, vira lam
cho luong co chat trong mdi trudong giam nén khi
tiép tuc tang ndng do enzyme thi van téc phan tmg
tang khong dang ké. Két qua trinh bay ¢ Bang 3
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cho thdy c6 sy khic biét dang ké vé do Brix, do
nhét va ham lugng duong khir theo nong do
enzyme xu ly.

Khi thuy phan véi nong d6 enzyme o-amylase
tir 0,05 dén 0,20% thi do Brix cta dich thity phan
tang dan va do nhét giam dan ¢6 y nghia. C¢ 1€ do
0 cung mét luong co chat, nong d6 enzyme cang
16n lwong co chit bién dbi cang nhiéu, khi nong do
enzyme ting dén 0,25% thi do Brix con giam,
chung to day la néng d6 enzyme gidi han ctia phan
ung thuy phan.

Bang 3: Anh hudng cia ndng dp enzyme dén dd
Brix, d§ nhét, dwong khir ciia dich thiy
phian (nhiét do thiy phéan: 70+90°C,
thoi gian thiy phan: 10+60 phut)

Nong @6  Dé Brix Puwong Do nhét
enzyme (%) (%) khir (%) (cP)
0,05 11,99 8,52¢ 407,6¢

0,10 12,300 8,820 354,0¢

0,15 12,38¢ 9,06¢ 291,7¢

0,02 12,604 9,224 257,4°

0,25 12,39¢ 9,42¢ 127,3?

Ghi chi: cac trung binh nghiém thirc di kem cac chit
giong nhau trong cung mdt cot thé hién khong khdac biét
o murc y nghia 5%

3.2.3 Anh huong cua thoi gian thity phdn dén
sw thay doi do Brix, duong khir va do nhot

Trong san xuét viéc xac dinh dugc thoi gian
thity phan hop 1y c6 ¥ nghia quan trong vé mit k§
thuat. Qua trinh thuy phén tinh bot boi a-amylase
gdm nhiéu giai doan. Ban dau co chét bi thiy phén
tao lugng 16n dextrin phan tir thap, dd nhét hd tinh
bot giam nhanh. Sau d6 céac dextrin nay bi phan
cach tiép tuc tao cac mach ng’fm dén va bi phén giai
cham dén glucose va maltose (Nguyén Duc Lugng,
2004).

Dir liéu duoc trinh bay ¢ Bang 4 cho thay do
Brix va ham lugng duong khur cua dich thiy phan
tang c6 y nghia khi tang thoi gian thuy phan tir 10
1én 40 phit va dat gia tri cao nhit sau khi thuy
phan & thoi gian 40 phat. Tuy nhién tiép tuc kéo
dai thoi gian thuy phan dén 60 phit thi d6 Brix va
duong khir bit dau giam. Trong khi d6, d6 nhét
giam c6 y nghia khi ting thoi gian thuy phan tir 10
dén 50 phat. Pidu nay phu hop véi ly thuyét,
enzyme tao ai lyc vdi ca san phém tao thanh cua
phan mg va co chét, cic san pham sinh ra dong vai
tro nhu chit kim ham khong canh tranh va kim
ham hoat dong ciia enzyme (Nguyén Dirc Lugng,
2004).
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Biang 4: Anh hwéng ciia thoi gian thity phan dén
dd Brix, dd nhét, dwong khir (ndng dd
enzyme: 0,05+0,25%, nhié¢t do thuy
phén: 70+90°C)

Thoi gian thiy D¢ Brix Dwong Do nhat
phén (phiit) (%) Kkhir (%) (cP)

10 11,942 8,35  572,2¢

20 12,320 8,86°  408,3¢

30 12,494 9,23¢¢ 295 8¢

40 12,45¢d 9,329 182,4°

50 12,40° 9,204 139,0°

60 12,37% 9,10°  128,0*

Ghi chi: cac trung binh nghiém thirc di kém cac chit
giong nhau trong cung mot cot thé hién khong khac biét
o mirc y nghia 5%

3.3 Tuwong quan giira cic bién phu thudc
(d¢ Brix, dwong khir va d§ nhét) va cac bién doc
1ap (nhiét do, nong d§ enzyme va thoi gian thuy
phén) trong qua trinh thiiy phin

3.3.1 Do Brix

Khi ndng d enzyme sir dung cang ting thi gia
tri d§ Brix dat dugc cang 16n va dat gia tri cao nhét
tai nong d6 enzyme 0,15% (ndng do enzyme trong
khoang 0,05-0,25%). O thoi gian 40 phut cho hiéu
sut thuy phén tdt, gia tri d6 Brix twong dbi cao so

14.5F
142}
13.9F

13.61

Chét kho hoa tan (°Brix)

Nong do enzyme (%)
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véi cac thoi gian khao sat con lai (trong khoang
10-60 phuat). Déng thoi, khi nhiét d§ tang thi do
Brix ciing ting va cho gia tri cao nhat & 90°C (nhiét
do thuy phan trong khoang 70-90°C).

Két qua théng ké cho thay gia tri P cua x, y, z,
x%, Xy, Xz, y>, z* nhé hon 0,05 trong khi gi4 tri P
ctia yz lai 16n hon 0,05, hay tuong tac giita ndng d
va thoi gian thiy phan khong ¢ y nghia. Diéu nay
cho thiy timg bién doc lap anh hudng co ¥ nghia,
cac bién tuong tac thi it c6 y nghia dén gia tri do
Brix cta qua trinh thdy phan duogc khao sat.
Phuong trinh hdi quy thé hién trong quan giira cac
nhan t6 didu kién thuy phan dén gia tri do Brix
dugc thiét 1ap (phuong trinh 1).

°Brix = -124,93 + 3,1466 x + 16,5995 y +

0,1366 z - 0,0179 x> - 0,0837 xy- 0,0012 xz -
25,4898 y? - 0,0005 72 (R?=0,98) 1)

Trong d6 x 1a nhiét d (70+90°C), y 1a ndng do
enzyme (0,05+0,25%) va z 1a thoi gian thiy phan
(10+60 phut).

O nhiét do thiy phan 90°C, biéu do bé mit dép
Gng thé hién anh huong cua nong d6 enzyme va
thoi gian thuy phan dén d6 Brix cta dich thuy phan
duoc biéu dién ¢ Hinh 1.

Chéat kho hoa tan (°Brix)

Hinh 1: Twong quan giira ham lwong chit khé hoa tan (°Brix) véi ndng d§ enzyme va thoi gian thity
phan (6 nhiét do 90°C)

Chon nhiét d§ thuy phan t6i wu & 90°C, anh
huong ciia ndng do enzyme (%) va thoi gian thuy
phan (phat) dén d6 Brix dich thuy phan dugc thé
hién ¢ phuong trinh 2.

°Brix’ = 13,274 + 9,0665 y + 0,0286 z -
25,4898 y2 - 0,0005 22 ©)
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Trong d6, y 14 ndng do enzyme (0,05+0,25%)
va z 1a thoi gian thiy phéan (10+60 phit)

Lay dao ham phuong trinh trén theo bién y va
z, sau d6 lan lugt choB’y=0vaB’,=0

B’y =9,0665 - 50,9796y =0 — y=0,18%
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3.3.2 Duong khvr

Két qua khao sat cho thiy ndng do enzyme
cang tang thi ham luvgng duong khir sau khi thuy
phan cang cao va dat cao nhat ¢ 0,15%. Tiép tuc
ting nong do enzyme thi tc d6 phan tmg khong
tang 1én nita. O thoi gian 40 phut cho hiéu suat
thity phén t6t, ham lugng dudng khir khi thily phan
& cac mirc nhiét @6 70, 80 va 90°C cao va khac biét
c6 y nghia khi so véi céc thoi gian khao sat con lai
(trong khoang 10 dén 60 phut). Bén canh d6, ham
lugng duong khu ty 1€ véi nhiét do va cho gia tri
cao nhat & 90°C (nhiét do thity phan trong khoang
70-90°C). Tuong quan giira ham lugng dudng khur
va cac bién nhiét do, thoi gian va ham lugng
enzyme dugc biéu dién & phuong trinh 3.

DK (%) = -84,1818 + 2,0546 x + 4,3446 y +
3)

0,1286 z - 0,0113 x2 - 0,0006 xz - 0,0009 7

14
13
12
11
10

9,

HL duong khur thuc nghiém (%)

E NV e NN e )
|
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R2=10,94

Trong d6, BK 1a ham Iuong duong khur (%) x 1a
nhiét do6 (70:90°C), y la ndng d6 enzyme
(0,05+0,25%) va z la thoi gian thiy phan (10+
60 phaut).

Phuong trinh 3 dugc kiém dinh nham xac dinh
sy tuong thich cia m6 hinh dy doan va dir liéu
thuc nghiém. Két qua xay dung duoc phuong trinh
4 dién ta sy tuong quan gitta cac dir liéu duong khir
thuc nghiém va dyu doan.

Y =0,9815 X - 0,0548 “)

Véi hé sé xac dinh tuong quan kha cao (R* =
0,94), cho thay do twong thich tot gitra cac dir licu
theo mo hinh va thyc nghiém (Hinh 2).

8

10 12 14

HL duong khir du doan (%)

Hinh 2: Twong thich giira ham luwgng dudong khir du doan va thue nghiém (HL: ham lugng)

O nhit d thuy phan 90°C, m6 hinh bé mét dép
ung (Hinh 3) thé hién anh hudng clia nong do

Ham luong dudng khir (%)

Nong ¢ enzyme (%)

enzyme va thoi gian thuy phan dén ham luong
duong khtr dugc tao thanh.

Duong khir (%)

Hinh 3: Anh huéng ciia ndng dd enzyme va thoi gian thity phan (6 90°C) dén ham lwong dwong khir
cuia dich tinh bt thiy phan
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Khi thay gia tri nhiét 46 90°C vao phuong trinh
3, thu nhan dugc phuong trinh 5.

DK’ = 92020 + 43446 y + 0,0746 z —
0,0009 22 (5)

Véi y 1a ndng do enzyme (0,05+0,25%) va z la
thoi gian thuy phan (1060 phut).

Lay dao ham phuong trinh trén theo bién y va
z, sau do6 lan lugt cho D’y=0vaD’,=0

D’,=0,0746 - 0,0018 z= 0 va z = 41,44 phut

Ngoai ra, khi thay cic gia tri ndng do enzyme
a-amylase va thoi gian thity phan (chon nhiét do ¢
dinh 90°C) vao phuong trinh 1 (d0 Brix) va
phuong trinh 3 (dwdng khir), két qua cho d6 Brix
dat dugc trung binh 13 14,30°Brix, thip hon khong
dang ké so voi d6 Brix toi wu 14 14,48. Tuong quan
gitta d§ Brix va ham lugng duong khur cua dich
tinh bot theo thoi gian thuy phan ciing dugc thiét
lap (phuong trinh 6).

Y =0,924 X - 2,42 (6)

Trong d6, X 1a °Brix va Y 1a ham lugng duong
khir (%). Vi hé sé xac dinh tuong quan kha cao
(R?=0,92) nén co thé ap dung phuong trinh nay dé
dy doan nhanh ham lugng duong khur cta dich
thity phan tir °Brix do dugc bang chiét quang ké.
Phwong phap nay c6 thé tiét kiém thoi gian va chi
phi cho hoat dong kiém soat qué trinh thily phan va
xéc dinh thoi diém dimg cua qua trinh.

3.3.3 D¢ nhot

Sau khi hd héa & 70°C trong 30 phut, hat tinh
bot hut nude, bat dau truong nd va trd nén dac hon.

940F
7401
540F

340

Do nhdt (cP)

140}

0.15
Nong d6 enzyme (%)
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Enzyme a-amylase sit dung c6 ngudn gbc tir vi
khudn Bacillus subtilis nén khi thiy phan & nhiét
d6 90°C thi hoat tinh enzyme thé hién cao nhét, thu
dugc dung dich c¢6 do nhét thap va khac biét co ¥
nghia khi so véi cac nhiét dg con lai (trong khoang
70+90°C). Nong do enzyme 0,25% sir dung cho
dung dich c6 d6 nhét thap hon va khac biét c6 ¥
nghia so véi cac ndng do con lai (trong khoang
0,05+0,25%). B nhét dung dich giam cod y nghia
khi tang thoi gian thily phan tir 10 dén 50 phut, tiép
tuc tang thoi gian thuy phén 1én 60 phut thi d6 nhot
van giam do enzyme van tiép tuc cat mach tinh bot
thanh nhirg mach ngin hon nhung khong khéac
biét co y nghia. Phuong trinh hdi quy thé hién
twong quan giita cac nhén t6 & didu kién thuy phan
dén gia tri d6 nhét dugc thiét 1ap (phuong trinh 7).

DN (cP) = 131124 - 266,258 x - 5886,53 y -
45,1605 z + 1,4325 x> + 56,9045 xy + 0,2322 xz -
3826,05 y2 + 33,2359 yz + 0,1802 22 )

R?=0,96

Trong d6, BN 1a d6 nhdt (cP), x 1a nhiét do
(70+90°C), y 1a nong d6 enzyme (0,05+0,25%) va
z 1a thoi gian thuy phan (10+60 phut).

Phan tich théng ké cac hé sé cta bién cho thay
chc gia tri P cua x, y, z, X2, Xy, Xz, V2, yz, z* déu
nho hon 0,05, cho thidy mirc d6 y nghia cua cac
nhan t6 khao sat dén d6 nhét dich thay phan.

O nhiét d6 90°C, biéu d6 bé mit dap ung thé
hién anh hudéng cia nong do enzyme va thoi gian
thiy phan dén d6 nhét dich thuy phan dwoc biéu
dién & Hinh 4.

Do nhét (cP)
40.0
140.0
240.0
340.0
440.0
540.0
640.0
740.0
840.0
940.0
1040.0

Hinh 4: Anh hwéng ciia ndng do enzyme, thoi gian thity phan (nhiét dé 90°C) dén d nhét caa dich
thiy phan
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Enzyme a-amylase t6 ra hiéu qua cao trong qua
trinh thuy phén dich tinh bot, chuan bi nguyén liéu
cho qua trinh ché bién san pham tiép theo tir ngudn
nguyén liéu gao huyét rong. Vi cac diéu kién ky
thuat t6i wu dugc chon lua, néng do enzyme
a-amylase 0,18% dugc st dung cho qua trinh thuy
phan & nhiét dd 90°C trong thoi gian 41,44 phut
cho dich thuy phan dat dugc d6 Brix va ham lugng
duong khir cao nhat (14,30% va 11,82%, tuong
ung), cung voi d0 nhdt cua dich thuy phan dat
duoc twong ddi thap (31,2 cP). Cac phwong trinh
teong quan duoc thiét lap hitu dung cho viéc du
doan ham lugng duong khir theo dd Brix, hodc do
Brix, ham lugng duong khir va d§ nhét dich tinh
bot theo nhiét do, néng do enzyme a-amylase va
thoi gian thuy phan.
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