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ABSTRACT

In order to diversify the products made from brown rice, study on processing and
preservation of germinated brown rice milk (GBRM) was done. To do that, the liquefaction
of starch from GBR was carried out by changing the concentration of o-amylase from 0.2-
0.5%, the ratio of substrate concentration of rice and water from 20-50%. The time for
hydrolysis was from 10-60 minutes. Next, the process of saccharification have investigated
the effects of concentrations from 0.15 to 0.25% glucoamylase for 20-180 minutes and time
efficiency on brix, DE value, y-oryzanol function as well as GABA amount. Hydrolyzed
liquid were blended with skim milk at ratio 5-15%. Then, the sterilization of the product was
realized for 3-10 minutes at 121°C. The results showed that the highest efficiency in
liquefaction process obtained with substrate concentration of 50%, a-amylase ratio of
0.4%, the hydrolysis time of 60 minutes. The product quality values were 29.24 Brix, DE =
10.82%,; The efficient saccharification with enzyme ratio 0.25% for 120 minutes.The
product quality value were 38.77Brix, DE = 39.48% the y-oryzanol, GABA contents didn’t
change during hydrolysis. With 10% skim milk powderand 8% sugar the product had the

best quality. The bottled product was sterilized at 121°C for 4 minutes with the Fllz(i value of

8,07, .Levels of GABA and y-oryzanol in the products were constant. The product was
preserved for 3 months at room temperature without changing the functional substance
contents.

TOM TAT

Nham da dang hoa cde sin pham ché bién tir gao mam, nghién ciru ché bién sita gao mam
da duwoe thiee hién. Dé the hién dwoc diéu do, qud trinh dich héa diroe thiee hién bang
cdch thay doi nong dp enzyme o_amylase tir 0,2 - 0,5%, nong dp co: chat gao:medc tiv 1:2,
1:3, 1:4 va 1:5 trong thoi gian thity phan tiv 1060 phiit. Ké tiép, qud trinh diong héa da
khéo st suw dnh hieong ciia nong do enzyme glucoamylase tir 0,15+0,25% va thoi gian tr
20+180 phut dén hiéu qua dieong hoa thong qua do Brix, chi so 5 DE, ham luong y-oryzanol,
GABA. Ché pham thily phan dgc phoi ché véi sita bot gay voi cdc ti ¢ tir 5+15%. Thoi
gian tiét tring san pham ciing duoc khdo sdt voi cde mike thay doi tir 3+10 phiit tai 121°C

thong qua gia tri tiét trung F121 . Két qua cho thdy, hiéu qua dich héa cao nhdt 6 nong do
corchdt gao:nudc 1:2, 1 I¢ enzyme a-amylase 0,4% voi thoi gian thiy phan 60 phiit, do Brix
dat 29,24%5, DE=10,82%; hiéu qua dwong hda cao nhat o ti ¢ enzyme 0,25% tqi thoi gian
120 phuit, do Brix dat 38,77%, DE=39,48%, ham heong y-oryzanol, GABA khong thay doi
theo thoi gian dirong héa. Viéc bo sung sita bt gay 10%, dich dwong 8% cho chdt heong
san pham dirge wa chugng nhat. Tiét trimg san pham tai 121°C trong thoi gian 4 phiit cho
gid tri F1 51 =8,07 I6m hon gia tri I, dong thoi van duy tri duoe ham heong GABA va y-

oryzanol trong san phéam. San phim diroc bdo quan 10t trong 3 théng & nhiét dg phong.

Trich dan: Bui Cam Tu, Tran Thi T4 Nga, L¢ Nguyén Doan Duy va Nguyén Cong Ha, 2016. Nghlen cuu
ché bién san phim sita gao mam dong chai. Tap chi Khoa hoc Trudng Pai hoc Cin Tho. S6
chuyén dé: Nong nghiép (Tap 1): 1-8.
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1 GIOI THIEU

Gao (Oryza sativa L.) 1a luong thuc chinh cua
hon mét nira dan s6 thé gigi nhu An D¢, Pakistan,
Thai Lan, Viét Nam, Brazil, Philippin, Indonesia,
Trung Qudc. Pa sb cic nudc san xuat gao trén thé
gidi va nguoi tiéu ding tap trung nhidu & Chau A
(Charoenthaikij ef al., 2009). Hién nay, Viét Nam
1a mot trong nhimg qudc gia hang dau trén thé gisi
vé xuét khau gao nhung thu nhép cua ngudi néng
déan khong cao, gia san phim ban ra thap hon so
v6i nhiéu qudc gia khac nhu Thai Lan, An Do, My.
Theo B6 Nong nghi€ép va Phat trién Noéng thon,
nam 2014, tong dién tich gieo trong lua cua nudc ta
udc dat hon 7,8 tri€u ha. Tuy nhién, van dé du trix
gao gip nhiéu kho khan va gia ca bi sut giam trong
bdi canh cac kho dy trit toan ciu cao. Yéu cau dat
ra 1 phai nang cao chat lugng cac san phdm nong
nghiép nodi chung, 1da gao ndi riéng.

Thyc pham chic ning 1a mot trong nhiing
nganh phat trién nhanh nhét trong nganh cong
nghi¢p thuc pham thong qua cac két qua nghién
ctru lién tuc vé phong chbng bénh lién quan dén
ché 6 an ubng de gilt gin suc khoe cua ngudi ti€u
dung. Do nhu cau thi truong ngay cang tang dbi
v6i thye pham chic nang, mot s6 nguyén liéu thuc
vat da duoc khai thac dé cai thién huong vi va chét
lwong dinh dudng. Cac nha khoa hoc thuc phdm
hién dang kham pha vai trd co thé ciia ché do an
ubng trong viéc phong ngira cac bénh mén tinh
(Musa, Umar va Ismail, 2011; Nam Sh et al.,
2006). Gao lirc niy mam (gao mam) dugc xem la
mot trong nhitng nguyén lidu san xuat thyc pham
chirc ning tot cho stc khoe. Nhiéu nghién ciru
ching minh gao lic nay mam co thé ting cudng
chtic ning ndo va lam giam murc d6 chat béo (Kim
2013; Patil va Khan, 2011). O Viét Nam, viéc
nghién ctru san Xudt cac san pham ché bién tir gao
mam chua nhidu. Chinh vi thé nghién cau quy
trinh ché bién va bao quan sira gao mam chira
nhiéu thanh phan tét cho strc khoe nhu GABA, y-
oryzanol, acid phytic... dugc dit ra va la tién dé
cho viéc tao thi truong thuong mai cho san phdm
nay trong twong lai gan.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

Gao mam dugc mua tir Cong ty C6 phan Bao
vé Thuc vat An Giang co6 tén thuong mai la gao
mam VIBIGABA. Sira bot gy (nonfat dry milk)
cua cong ty Dairy American, Inc., 4974 east clinton
way # C-221, California, United States of America.
Enzyme a-amylase (Termamyl 120L, liqid endo-
alpha amylase (Novozyme), ¢ ngudn gbc tir vi
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khudn Bacillus subtilis dwoc st dung. Enzyme
glucoamylase  (Novozyme, Amyloglucosidase
296,5 U/g).

2.2 B6 tri thi nghlem xay dung quy trinh
ché bién sira gao mam

Gao mam dugc nghién min bang may nghién,
sau do dugc phéi tron vo1 nudc theo cac ti 1€ 1:2,
1:3, 1:4 va 1.5, hd hoa & nhiét d6 85°C trong 15
phiit, ha nhiét d6 xudng 80°C tién hanh dich héa hd
tinh bot gao mam véi cic ndng d6 enzyme
o_amylase 0,2; 0,3; 0,4 va 0,5 so véi véi néng do
co chat. Po céc gia tri d¢ Brix, ham lugng duong
khir theo thoi gian dich héa tir 10 dén 60 phut. Sau
khi chon dugc ndng do enzyme va ndng do co chat
(ti 1& gao:nude) thich hop, tién hanh duong hoa
bing enzyme glucoamylase véi nong do 0,05;
0,15; 0,25% so voi n@)ng d6 co chat, nhiét dQ
duong hoa 60°C, thoi gian khao sat tir 20 dén 180
phut. Lam ngu¢i dich thiy phan dén nhiét do
phong va do véi chi tiéu 1y héa hoc bao gom: do
Brix, ham lugng duong khir, GABA, y-oryzanol.
Sau khi chon dwoc ndng d6 enzyme glucoamylase
va thoi gian duong hoa thich hop, tién hanh phdi
ché dich duong (ti 16 8 va 10%) véi sita bot gy (ti
1¢ 8, 10 va 12%). Tét ca cic miu trén duogc tiét
trang & 121°C, 10 phit, sau d6 tién hanh danh gia
cam quan san pham dé chon dugc ti 1¢ dich duong:
stta bot gay thich hop. Tlep theo, san pham duoc
ddng hoa hai lan véi ap suat ddng hoa 28Mpa, gia
nhiét 80°C, rot chai, ghép nip va khao sét tiét tring
san pham & 4 ché do tiét trung 3 phat, 4 phat, 5
phat va 10 phuat. Tinh toan gia tri F tiét trung ¢ 4
ché d6 va hai chi titu héa hoc GABA va y-
oryzanol. Sau khi chon duoc ché do tiét trang thich
hop, tién hanh bao quan san phdm & 2 ché d6 nhiét
d6 (12°C va nhiét d6 phong), theo doi 4 chi ti€u vi
khuan hiéu khi, tong s6 ndm men, nam mdc,
GABA va y-oryzanol.

2.3 Cac phwong phap phéan tich

Phan tich d6 4m dugc thuc hién theo phuong
phap siy kho dén khéi lwong khong d6i (TCVN
1867:2001). Protein dugc thyc hién theo phuong
phap chung cit dam Kjeldahl (AOAC, 2000). Lipid
dugc phan tich theo ham luong lipid thé (TCVN
4331:2001). Tinh bot duoc thuc hién theo phuong
phap cuia Bertrand (AOAC, 2010). Nong do chit
khé hoa tan (°Brix) dugc xac dinh béng cach su
dung chiét quang ké. Ham luong duong khir (DE
%) dugc thuc hién theo phuong phap Lane —Eynon
(AOAC, 2010). Tong 80 vi khuan hiéu khi va tong
s6 nidm men, ndm mdc duoc thuc hién theo tiéu
chuin Viét Nam (TCVN). Ham luong GABA duoc
phan tich trén thiét bi thiét bi HPLC (SHIMADZU,
JAPAN), cot C18, budc song hap thy 1a 465 nm,
pha dong 1a dém ammonium acetate 25 mM va
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acetonitrile (ti 1& pha tuong ung 55:45), téc do
dong 1 mL/ phut, nhiét 6 cot 55°C. GABA chuén
duoc st dung dé lam dwdng chudn (Banchuen et
al., 2010). Ham lugng y-oryzanol dugc phan tich
trén thiét bi HPLC (SHIMADZU, JAPAN), budc
song hiap thu 330 nm, ti 1&¢ pha dong la
acetone:acetonitrile trong tmg 40:60, téc d6 dong
1,5 ml/phuat, nhiét do cot 35°C. Xay dung duong
chuén st dung chat chuén 1a y-oryzanol (Banchuen
et al.,2010).

2.4 Phuwong phap thu thap va xir Iy s6 liéu

Thi nghiém duoc thyc hién véi 3 1an lap lai.
Két qua dugc xtr Iy bang phin mém tng dung MS.
Excel 2010. Tinh toan thong ké, phan tich phuong
sai, kiém dinh LSD bang phan mém Statgraphics
Centurion 16.1.18.

3 KET QUA VA THAO LUAN

3.1 Gia tri dinh duéng gao mam
VIBIGABA

Gao mam nguyén liéu VIBIGABA c6 nhiéu
thanh phan dinh dudng rat t6t cho strc khoe nhu
GABA, y-oryzanol, acid phytic... , két qua phan
tich dwoc thé hién ¢ Bang 1. Gao mam nguyén li¢u
giau tinh bot (77,265%) 1a ngudn co chat thich hop

S6 chuyén dé: Nong nghiép (2016)(1): 1-8

cho enzyme o_amylase, glucoamylase thiy phan
thanh dung dich duong. Bén canh do, ham luong
GABA va y-oryzanol c6 hoat tinh sinh hoc trong
gao mam cao rét thich hop dé san xuét thuc phim
chirc nang.

Bang 1: Gia tri duéng ciia gao mam VIBIGABA

Thanh phin Ham luong
Protein (%) 7,85+0,001
Tinh bot (%) 77,265+0,00
Lipid (%) 2,73+0,005
Do am (%) 14,04+0,04
Tro (%) 2,13 +£0,01
GABA (mg/kg) 79,56+0,1
y_oryzanol (mg/kg) 226,48+0,5

3.2 Anh huong ciia ndng d enzyme a-
amylase, nong d9 co chit gao:nwée va thoi gian
thity phan dén qua trinh dich héa hd tinh bot
ga0 mim

3.2.1 Anh hudng ciia nong dé enzyme a-
amylase, nong dg co chdt

Két qua trinh bay ¢ Bang 2 cho thiy co su khac
biét dang ké vé ham luong dudng khur theo nong
d6 enzyme a-amylase va nong d6 co chat xu ly.

Bing 2: Két qua anh hwéng ciia nong do enzyme a-amylase va nong do co chit dén ham lwgng duwong

khir sau khi dich héa, DE (%)

Ti 18 co chit gao:nuwéc

Nong dd a-amylase (%)

Trung binh N("ing d o-amylase

1:4 1:3 1:2 1:1
0,2 5,43 6,24 7,15 8,76 6,89¢
0,3 5,82 6,59 7,62 9,36 7,35°
0,4 6,26 7,16 8,35 10,82 8,142
0,5 6,57 7,24 9,00 10,84 8,422
Trung binh n6ng d6 co chat 6,024 6,81° 8,03* 9952

Ghi chi: Cac gid tri trung binh ¢ ciing chit cai di kém 4, B, C... (a, b, c...) trong cung mgt hang hodc cot thé hién su
khac biét khong co y nghia thong ké ¢ mirc dé 5%. Cac gid tri trong bdang la gia tri trung binh cua 3 lan lap lgi.

Trong diéu kién thira co chét, van toc phan tmg
phu thugc tuyén tinh vao ndng d6 enzyme. Nong
d6 cua enzyme cang 16n thi luong co chat bi bién
ddi cang nhiéu. Ciing c6 trudng hop ndng do
enzyme qua 16n, van tdc phan tmg cham lai
(Nguyén Pirc Luong va ctv., 2004). Két qua thi
nghiém cho théy, khi ting nong do enzyme a-
amylase thi van tdc phan ung ting, tuy nhién khi
tiép tuc ting ndng do enzyme o-amylase thi van tbc
phan ng ciing ting nhung ting chdm. Pidu nay c6
thé do giai doan dau thira co chat, enzyme két hop
v6i co chat d& dang va thuy phan co chat lam cho

van toc phan ng ting tuyén tinh theo ndng do
enzyme va lam tang do Brix, ham luong dudng
khir. Két qua thi nghiém ciing cho thiy, clng nong
dd enzyme o-amylase, khi tang nong do co chét tir
20 dén 50% thi van toc phan tng ciing ting ti 18
thudn voi ndng d6 co chat. Piéu nay chimg to, khi

ndng do ES (phtre hop enzyme — co chat) cang cao
thi vén toc phan tng cang cao (V=K[ES]) (Nguyéen
Dtc Luong va ctv., 2004).

Khi thily phan ndng d6 co chat tir 20 dén 50%
v6i ndng d6 enzyme a-amylase tir 0,2 dén 0,4% thi
d6 Brix, ham luong duong khir tang dan, chimg t6
hiéu qua thiy phén co chat rat tot. Tuy nhién, khi
nong d6 enzyme o-amylase tang 1én 0,5% ¢ tat ca
cac ndng do co chat thi do Brix, ham lugng duong
khur cing tang nhung khong c6 khac biét ¥ nghia
thong ké so v6i nong do enzyme a-amylase 0,4%.
Diéu nay, cho thdy day 1a nong do gidi han cua
phan tng thiy phan. Dong thoi, thi nghiém nay
cling cho thdy, enzyme a-amylase c6 kha ning
thity phan dugc ndéng do co chat 1én dén 50% voi
ham lugng dudng khtr, sinh ra sy khac biét c6 y
nghia thdng ké so véi cac ndng do co chét thap
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hon. Nhu vy, viéc chon ché do dich héa tot nhat la
6 nong do co chat 50%, 0,4% enzyme o-amylase
thuy phan trong 60 phut.

3.2.2  Anh huoéng ciia nong dé enzyme a-
amylase, thoi gian thuy phan

S6 chuyén dé: Nong nghiép (2016)(1): 1-8

nhién lién két a-1,4 glycoside cta phan tir hd tinh
bot nhanh chong. Tuy nhién, viéc xac dinh thoi
gian thily phan thich hop dé thu dwoc ham lugng
duong khir cao nhét, dong thoi mang lai gia tri kinh
té cao nhat khi dwa vao day chuyén san xudt thuc té
¢6 ¥ nghia rat quan trong.

Enzyme a-amylase c6 kha ning phan cit ngau

Bang 3: Két qué anh hwéng ciia ndng dd enzyme a-amylase theo thoi gian dén ham hrong dwong khir

sau khi dich héa, DE (%)

e e A A (1= )

;l;)l;::l:lt)glan 02 Nongo’(;(,) o amylasg,g/o) ’ Trung binh thoi gian
10 5,98 6,36 6,88 7,29 6,63"

20 6,42 6,80 7,56 7,75 7,14¢

30 6,74 7,17 8,09 8,30 7,584

40 7,06 7,48 8,39 8,74 7,92¢

50 7,38 7,93 8,76 9,01 8,27°

60 7,78 8,35 9,18 9,39 8,682

Trung binh néng d6 a-amylase 6,89° 7,350 8,142 8,422

Ghi chii: Cdc gid tri trung binh ¢6 ciing chit cdi di kém A, B, C... (a, b, c...) trong ciing mgt hang hodc cét thé hién s

khdc biét khong cé ¥ nghia thong ké & mire @6 5%. Cdc gid tri trong bang la gid tri trung binh cia 3 lan ldp lai.

Két qua thi nghiém trinh bay & Bang 3 cho
théy, ham luong dudng khur khac biét co ¥ nghia
thong ké theo thoi gian thuy phan (trr 10 dén 60
phiit) & tat ca cac nong d6 enzyme a-amylase. Tai
thoi diém 60 phut cho két qua ham luong duong
khir (DE %) cao nhat nén day 1a mdc thoi gian thuy
phan 6t nhat. Thi nghiém khéng tiép tuc khao sat
thoi gian thiy phan cua enzyme a-amylase do cang
kéo dai thoi gian thiy phan thi cang tén kém thém
chi phi gia nhiét, 1am ting gi4 thanh san pham khi
dua vao san xuét thyc nghiém.

3.3 Anh huéng ciia ndng do enzyme o-
glucoamylase va thoi gian dén qua trinh dwong
héa dung dich gao mam

Enzyme glucoamylase c6 kha nang thuy phén
lien két a-1,4 1an o-1,6 glycoside va thuy phan
polysachride tir dau khong khir tuan tu timg gbc
glucose nhung khong thuy phén dugc cac dextrin
mach vong. Day la enzyme c6 kha nang thuy phan
hoan toan tinh bot. O giai doan dau ciia qua trinh
duong hoa, tbc do hinh thanh dextrose cao nhung
ham lugng nay ting cham theo thoi gian dudng
hoa. Diéu nay mot phﬁn la do su tich tu cua cac
dextrin phan nhanh, va mot phi?m vi su ddm dac cua
dextrose tang 1én (Law, 2002).

Két qua thi nghiém trinh bay ¢ Bang 4 cho thay
c6 su khac biét dang ké vé ham lugng duong khir
theo nong d6 enzyme xu ly. Khi tién hanh dudng
hoéa v6i nong dd enzyme glucoamylase tir 0,05 dén
0,25 thi ham luong duong khir ting tuyén tinh
trong khoang thoi gian 20 dén 120 phut. Diéu nay
dugc giai thich khi thoi gian da dai két hop véi qua
trinh dao tron thi kha nang tiép xuc enzyme, co
chat nhiéu hon va hiéu qua thuy phan cit cac lién
két trong chudi polysaccharide, oligosacharide va
disacharide triét dé hon, vi vay ham lugng chét kho
hoa tan va ham lugng dudng khir thu duge nhiéu
hon. Tuy nhién, xét vé mat théng ké khi kéo dai
thoi gian duong hoéa dén 140 phit thi ham luong
duong khur cling tang nhung cham va khong cé
khac biét ¥ nghia thong ké so véi thoi diém duong
hoa 120 phut. Nhu vay, thoi diém 120 phat 1a thoi
gian duong hoa tét nhit. Cang vé sau, luong co
chét con lai cang it va cac dextrin mach ngin d&
phan cét ciing giam nhiéu so v6i giai doan dau nén
luong duong khir ciing tang theo thoi gian thuy
phan nhung khong dang ké. Khi kéo dai thoi gian
duong hoa dén 180 phut thi do Brix va ham lugng
duong khir tiép tuc ting cham. Tuy nhién, viéc
cang kéo dai thoi gian duong hoa thi s€ chi phi sé
cang ting thém va khong dem lai hiéu qua kinh té
cao khi ap dung vao quy trinh san xuat thyc té.
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Biang 4: Két qua anh hwéng ciia ndng do enzyme glucoamylase theo thoi gian dén ham lwong duong

khir sau khi dich héa, DE (%)

Nong dd a-amylase (%)

Thoi gian (phit)

Trung binh thoi gian

0,05 0,15 0,25
20 24,84 30,09 33,26 29,400
40 26,02 32,23 35,37 31,21¢
60 28,53 34,70 37,63 33,621
80 31,89 35,92 38,08 35,30¢
100 32,92 37,18 38,54 36,214
120 33,98 38,08 39,48 37,18°
140 33,98 39,48 39,48 37,64°
160 35,12 39,97 39,97 38,35°
180 36,37 41,52 41,52 39,80*
Trung binh nong d6 glucoseamylase 31,51¢ 36,58° 38,15°

Ghi chu: Cac gia tri trung binh c6 cing chit cai dikém A, B, C... (a, b, c...) trong cing mot hang hodc cot thé hién sw
khac biét khong co y nghia thong ké ¢ murc dé 5%. Cdc gia tri trong bdng la gia tri trung binh cua 3 lan lap lai

Bang 5: Ham lwgng GABA theo thoi gian duwong héa (mg/kg)

Thoi gian Nong dd a-amylase (%) Trung binh thdi gian
(phit) 0,05 0,15 0,25

20 22,82 23,02 21,85 22,57*
40 23,31 22,75 22,52 22,86%
60 23,14 23,72 21,62 22,83
80 23,26 23,39 22,84 23,16*
100 22,77 22,41 20,69 21,96*
120 21,88 23,52 23,45 22,95°
140 21,49 21,19 21,28 21,322
160 22,53 22,14 20,40 21,69*
180 22,25 22,36 21,85 22,16*
Trung binh nong d6 glucoseamylase 22,617 22,72% 21,83

Ghi chi: Cac gid tri trung binh ¢ ciing chit cai di kém 4, B, C... (a, b, c...) trong ciing mgt hang hodc cot thé hién su
khac biét khong co y nghia thong ké ¢ murc dé 5%. Cdc gid tri trong bdng la gia tri trung binh cua 3 lan lap lai

Bang 6: Ham lugng y-oryzanol theo thoi gian duwong héa (mg/kg)

Thaoi gian Nong d9 a-amylase (%) Trung binh thdi gian
(phut) 0,05 0,15 0,25
20 57,40 57,62 57,14 57,38
40 57,35 57,69 57,90 57,64*
60 57,16 57,96 57,03 57,38
80 57,20 57,93 57,75 57,63*
100 57,81 57,75 57,82 57,79*
120 57,42 57,14 57,37 57,312
140 57,80 57,06 57,92 57,592
160 57,59 57,82 57,69 57,70*
180 57,58 57,751 57,06 57,46
Trung binh nong d6 glucoseamylase 57,48 57,63% 57,522

Ghi chi: Cac gid tri trung binh cd ciing chit cai di kém 4, B, C... (a, b, c...) trong ciing mot hang hodc cot thé hién su
khac biét khong co y nghia thong ké ¢ mirc do 5%. Cac gia tri trong bang la gia tri trung binh cua 3 lan lap lai.

Két qua ¢ Bang 5 va 6 cho thiy, ham luong
GABA va y-oryzanol khong thay dbi nhiéu theo
thoi gian dudng hoa. Do qué trinh thay phan tién
hanh ¢ nhiét d6 thap (dudi 100°C) nén khong anh
huéng nhidu dén ham luong GABA va y-oryzanol
theo thoi gian thiy phan & cac mirc nong do

enzyme glucoamylase khic nhau. Két qua nay
cling pht véi két qua nghién ctru ciia Srisaipet va
Nuddagul. (2014), cho thidy ham lugng y-oryzanol
6n dinh & nhiét d6 dudi 120°C trong cac dung moi
isopropanol, butanol, ethyl acetate and hexan khi
gia nhiét trong dau. Didu nay ciing ding voi nghién
ctru cua Patel va Naik. (2004), khi st dung nhiét 6
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100°C dé c6 ddc dich nguyén liéu trong qué trinh
trich ly y-oryzanol tir dau cam thi ham luong y-
oryzanol khong bi anh hudng. Va nghién ctru cta
Banchuen et al. (2010) cho thy, ham lwong GABA
van dugc duy tri kha t6t sau khi tiét tring san phim
nuée udng tir gao mam & nhiét d6 118°C trong thoi
gian 24 phit. Nhu vay, nhiét do thiy phan thap thi
khong anh huong dén GABA va y-oryzanol.
3.4 Danh gia cam quan aé chon cong thirc

san phim sira gao mam

Dich duong sau khi thuy phan duoc phéi ché
VvGi sita bot gay vai ti 1€ 8, 10 va 12 % so voi dich
duong. Két qua cam quan san pham sita gao dua

S6 chuyén dé: Nong nghiép (2016)(1): 1-8

trén 20 thanh vién danh gia cam quan san pham
sita gao mam. Két qua thé hién & Hinh 1 cho thy
¢6 sy khac biét v& mat cam quan sau khi bd sung
ham luong dich duong va sira bot gly khéac nhau.
Cam quan vé& mau sic, trang thai khong c6 su khac
biét sau khi phéi ché. San phim thu dugc c6 mui
thom, vi dac trung cua sita gao mim & cac ti 18
phdi ché khac nhau. Mau san pham sita gao véi ti
1¢ phdi ché 10% sira bot giy, 8% duong cho chét
luong cam quan t6t nhat va co sy khac biét co ¥
nghia théng ké vé vi va mui ciia san pham. Dya
vao ti 16 phdi ché trén nghién ctru tién hanh khao
sat ché do tiét trung thich hop nhat.

—FE1F1
e E2F1
e E3F 1

Trang thai

vi

—FE1F2
e E2F 2
=—FE3F2

Hinh 1: Do thi biéu thi danh gia cim quan trang thai, mui, vi, mau sic ctia sin pham sira gao & cac ti
1€ phoi che khac nhau

Ghi chii: E1, E2, E3: ti 1¢ sita bt gay lan heot 1a 8, 10 va 12 %

F1, F2: phan tram dwong trong san pham sita gao lan luot 1d 8, 10%.

3.5 K&ét qua nghién ciru thoi gian va nhiét
do tiét trung san pham sira gao mam

San pham sau khi dong hoa, gia nhiét, rot chai
s€ duoc tiét trung tai 121°C vdi cac murc thoi gian
3,4, 5 va 10 phuat. Noi tiét trung c6 2 cam bién, 1

cam bién do nhiét do tdm san phém va 1 cam bién
do nhiét d6 méi truong. D li€u dugc ghi nhan
bang phan mém OMEGA usb OM CT va theo di
trén man hinh vi tinh sau 5 gidy. Két qua thé hién
nhiét d tdm san phim qua Hinh 2.
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Hinh 2: Sy thay ddi nhiét d9 tAm sian phim trong qua trinh tié¢t tring ¢ nhiét d9 121°C

Qué trinh nang nhiét dé nhiét d6 tim san phim
dat 121°C kha dai do bao bi thiy tinh truyén nhiét
kém (Nguyén Trong Can va Nguyén L& Ha, 2009).
Téng thoi gian nang nhiét, gilt nhiét va ha nhiét
cua 4 ché do tiét trung 3 phut, 4 phit, 5 phut, 10
phiit 1an Iugt 1a 18 phut, 19 phat, 26 va 28 phut.
Thoi gian nang nhiét & 4 ché do tiét trung chénh
léch vai phut do nhiét do san pham ban dau khac
nhau, 4p suat ndi hoi cung cip nhiét khong giéng
nhau giita cac 1an tién hanh thi nghiém tiét tring.
Tuy nhién, khoang chénh Iéch nay khong qua 16n
nén khoéng anh huong nhiéu dén két qua thi
nghiém. Khi nhiét d6 tiét tring cao két hop voi thoi
gian dai s& lam giam gia tri dinh dudng va mau sic
cam quan cta san phiam (Ly Nguyén Binh va
Nguyén Nhat Minh Phuong, 2011). Chinh vi thé,
san pham sau khi tiét tring s& khao sat gi tri dinh
dudng san phim thong qua ham lugng GABA,
y_oryzanol va mau sic san pham thong qua gia tri
L*a*b.

Két qua & Bang 7 cho thdy, khi thoi gian giir
nhiét cang dai thi gia tri F thu dugc cang 16n, san
phém cang an toan. Nhiét do tiét trung 121°C véi
thoi gian giit nhiét 3 phut c6 Finge nghiem < Fo = 7
phat (Ly Nguyén Binh va Nguyén Nhat Minh
Phuong, 2011) nén khong tiéu diét vi sinh vat muc
tiéu (bao tir chiu nhiét trung binh). Khi tang thoi
gian giit nhiét 1€n 4 phat, 5 phit va 10 phut thi Fiye
nghiem > Fo = 7 phut s€ ngén ngura dugc sy hu héng.
Nhu véy, thoi gian gitr nhiét do tim san phim tai
121°C va 4 phut la dat yéu cau tidu diét bao tir chiu
nhiét trung binh, néu kéo dai thém thoi gian gitr
nhiét thi chi lam giam chit luong san phdm va ton
chi phi gia nhiét.

Bang 7: Gi4 tri ti¢t tring F (phit) ¢ 4 ché do tiét
trung, v6i Z=10°C, Tre= 121,1°C

Thoi gian (phit) Gia tri F (phut)
3 6,7917
4 8,0651
5 9,6886
10 15,022

Bang 8: Ham luwgng GABA, y_oryzanol va gia tri L ciia sin phim & 4 ché d¢ tiét trung

Thai gian giir Ham lugng GABA Ham lwgng y-oryzanol Gi4 tri L*
nhigt (phit) (mg/kg) (mg/kg) -
0 3,322 13,85% -
3 2,812 13,79° 84,52
4 2,442 13,26* 84,0
5 2412 11,852 77,0
10 2,27* 11,78 76,5°

Ghi chii: cdc chit cdi a, b, ¢, d trong ciing 1 c6t thé hién sw khdc biét & mire Y nghia 5%
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V6i 4 ché do tiét trung 3, 4, 5 va 10 phat thi
ham lugng GABA, y-oryzanol giam theo thoi gian
giit nhiét san phim & 121°C. Tuy nhién, khong co
su khac biét ¥ nghia théng ké ¢ mirc d6 5%. Piéu
nay co thé do tong thoi gian ning nhiét - giit nhiét -
ha nhiét ngén, chua du thoi gian dé phan huy hét
hai thanh phan chirc ning GABA, y-oryzanol. Qua
day, chiing ta c6 thé nhan thdy GABA, y-oryzanol
¢6 kha nang chiu nhiét tdt. Bén canh do, do trfing L
¢6 su khac biét y nghia thong ké 5% giita 4 ché do
tiét tring. Ché do tiét tring 3, 4 phut cho san pham
mau trang nga do thoi gian xir Iy nhiét ngén, it tac
dong dén phan tng tao mau Maillard. San pham
dwoc bao quan tot trong 3 thang & nhiét d6 phong
ma khong 1am ton that dén ham luong cac thanh
phin chirc ning nhu GABA va y-oryzanol trong
san pham.

4 KET LUAN

Gao mam hoan toan co thé dung lam nguyén
lidu dé ché bién san pham sita gao mam tiét tring
dong chai. Nhiét do tiét truing gan nhu khong anh
huong dén mot sd thanh phan chic ning quan
trong ciia nguyén liéu gao mam nhu ham luong
GABA, y-oryzanol nén khong anh huong dén chat
luong san pham Tuy nhién, thoi gian tiét trung co
thé anh huéng dén mau sic cua san pham.

LOI CAM TA

. Nhom nghién ctru chén thanh cam on su tai trg
vé kinh phi nghién ctru trong khuon kho dé tai cap
Bo Giao duc va Bao tao, ma so B2014-16-34.

TAI LIEU THAM KHAO

AOAC, 2010. Official methods of analysis (15thed.).
Association of Official Analytical Chemists.
Washington, DC, USA

Banchuen J., Thammarutwasik P., Ooraikul B.,
Wattijumnong P., & Sivongpaisal P. 2010.
Increasing the bio-active compounds contents by
optimizing the germination conditions of southern
Thai brown rice. Songklanakarin Journal of
Science and Technology, 32(3), 219-230.

S6 chuyén dé: Nong nghiép (2016)(1): 1-8

Charoenthaikij P., Jangchud K., Jangchud A.,
Piyachomkwan K., Tungtrakul P., &
Prinyawiwatkul W. 2009. Germination
conditions affect physicochemical properties of
germinated brown rice flour. Journal of Food
Science, 74(9), 658—665.

Kim H. 2013. Functional foods and the
biomedicalisation of everyday life: A case of
germinated brown rice. Sociology of Health and
Illness, 35(6), 842-857.

Law, B. A. 2002. Enzymes in Food Technology.
Sheffield Academic Press Ltd.

Ly Nguyén Binh & Nguyén Nhat Minh Phuong.
2011. Cac qua trinh nhiét d6 cao trong ché bién
thye phidm. NXB Néng Nghiép, thanh phé H)
Chi Minh.

Musa A., Umar 1., & Ismail M. 2011.
Physicochemical properties of germinated brown
rice (Oryza sativa L.) starch. African Journal of
Biotechnologyr J Biotech, 10(33), 6281-6291.

Nam S. H., Choi S. P., Kang M. Y., Koh H. J., Kozukue
N., Friedman M. 2006. Antioxidative activities of
bran extracts from twenty one pigmented rice
cultivars. J Food Chem, 94, 613-620.

Nguyén Pirc Luong, Cao Cuong, Nguyén Anh
Tuyét, L& Thi Thuy Tién, Ta Thu Hing, Huynh
Ngoc Oanh, Phan Thi Tuyén. 2004. Cong nghé
enzym. NXB Dai hoc Qudc gia thanh phd H)

Chi Minh.

Nguyén Trong Cin & Nguyén Lé Ha. 2009. Nguyén
1y san xuat dd hop thuc pham. NXB Khoa hoc
K§ Thudt thanh phé H5 Chi Minh.

Patel M., & Naik S. N. 2004. Gamma-oryzanol from
rice bran oil. Journal of Scientific and Industrial
Research, 63(7), 569-578.

Patil S. B., & Khan M. K. 2011. Germinated brown
rice as a value added rice product: A review.
Journal of Food Science and Technology,
48(December), 661-667.

Srisaipet a., & Nuddagul M. 2014. Influence of
Temperature on Gamma-Oryzanol Stability of
Edible Rice Bran Oil during Heating.
International Journal of Chemical Engineering
and Applications, 5(4), 303-306.



