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ABSTRACT

IR50404 rice variety was determined as one of the promising varieties of rice for
producing germinated brown rice (GBR). To determine the influence of factors such as
levels of glutamic acid, CaCl: to soak and germinate capabilities in pilot scale. The
brown rice was soaked in various concentration of glutamic acid as well as CaCl> (0-1%
independently) at optimal pH. Then, they were incubated in a incubator which had
maximum yield of 30 kg/batch at temperatures between 36 — 38°C, granular layer
thickness of 0.3 — 0.9 cm, 24 hour incubation period. The results showed that the optimal
conditions of IR50404 soaked when glutamic acid supplement of 0.6% was the best,
GABA levels increased from 55.87 mg/kg of DM when soaked in pH 3 adding 0.6%
glutamic acid to 141.94 mglkg DM (increase of 2.54 times). In optimal incubation
conditions of 36°C and 0.9 cm thickness, concentration of GABA from GBR of IR50404
was 269.23 mg/kg DM (up 1.9 times compared with the levels of GABA in the soaking
conditions only at optimal pH. When soaked with different concentrations of CaCl,,
resulting in no significant difference compared to additional conditions. The results
showed that only glutamic acid affected the germination process while CaCl; was not
affected to GABA biosynthesis. With this incubator equipment which designed for this
study, annealing temperature was similar to the laboratory scale, but the thickness of the
layer of particles and space of cabinets greatly affected the ability of GABA from GBR.

TOM TAT

Gtong lia IR50404 dwoc xdc dinh la mot trong nhitg gzong liia cé trién vong trong san
xudt gao mém. Dé xdc dinh anh huwong cua cdc yeu 16 nhw ham heong acid glutamic,
CaCl>dén qud trinh ngdm va ndy mam ¢ qui mo xuong thic nghiém, gao lirt cia giong
lia trén dwoe ngdm & cde nong dé cde chat acid glutamic, CaCl> khdc nhau tir 0-1% mot
cach dgc Igp & pH t6i wu. Sau d6, ching dwoc dem di it trong ti i ¢6 ndng sudt toi da 30
kg/mé o cac nhi¢t do ni 36 — 38 °C, do day I6p hat 0,3 - 0,9 cm, thoi gian v 24 gio: Két
qua cho thay diéu kién ngdm 16i wu ciia giong IR50404 khi bé sung acid glutamic 0.6%
1a tot nhat, ham lwong GABA tang tir 55,87 mg/kg chat khé khi ngam pH 3 diroc tang Ién
141,94 mg/kg chat kho khi co bo sung thém acid glutamic 0,6% (ting 2,54 lan). Khi diéu
kién 1 toi wu cuia giong IR50404 la 36 °C va do day 0,9 cm, ham lwong GABA dworc sinh
ra dén 269,23 mg/kg chat khé (tang 1,9 lan so voi ham heong GABA khi ngam 6 diéu
kién chi c6 pH ngdm toi wu). Khi ngam voi cdc nong do khdc nhau ciia CaCl, ket qud
khéng cé s khdc biét y nghia so voi diéu kién khong bé sung. Két qua da chi ra rang chi
¢6 acid glutamic co dnh hu’o’ng dén qud trinh nay mam sinh GABA, con CaCl thi khéng
danh hueong. Vi thiét bi nay mam dweoc thiét ké trong nghién ciru ndy, nhiét do v twong t
nhw qui mo phong thi nghzem tuy nhién chiéu day ca I6p hat va khong gian ti anh
hueong rét I6n dén kha nang nay mam sinh GABA cuia giong liia trén.

Trich dan: Nguyen Hoang Khang, Nguyen Diéu Hién, Lé Nguyen Doan Duy va Nguyén Cong Ha, 2016.
Anh huéng cia loai hoa chit ngam va diéu kién nidy mam dén sy hinh thanh GABA ciia glong lta
IR50404 & qui mé xuong thuc nghiém. Tap chi Khoa hoc Truong Pai hoc Can Tho. S6 chuyén
dé: Nong nghiép (Tap 1): 59-65.
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1 GIOI THIEU

DPdng bing song Cuu Long (PBSCL) 1a mot
trong nhung noi xuat khau cac san phim laa gao
trén thé gioi. Tuy nhién, nguoi trong lua ¢ day van
chua c6 duoc ngudn thu nhap cao va 6n dinh. Vi
vy, nhu cdu phat trién thuc phdm co gia tri gia
tang tir Ida gao 1 quan trong va cap thiét trong giai
doan hién nay. Gao It nay mam - mot trong nhiing
san phim dwgc minh chimg 14 rit co gia tri va la
nhém thyc pham c6 thé lam ting gia tri cua lta gao
do co6 su gia ting mot cach manh mé& ham lugng
GABA (Kim ef al,, 2012). GABA trong gao nay
mam 1a chét dan truyén than kinh c6 tic dung giam
stress, ngan chan bénh tai bién mach mau va giam
nhitng con dau man tinh (Dinesh et al., 2009).
GABA c6 kha ning lam giam cang thing, lo au va
dau budn (Mamiya et al., 2006; Sahley et al.,
1997). Mot mic do cao ciia GABA c6 thé dong
mot vai trd trong qué trinh phuc hdi ctia bénh nhan
nghién rugu (Oh va Oh, 2003). San pham sita lén
men giau GABA lam giam dang ké huyét ap &
chudt (Hayakawa et al., 2004) va c6 thé giup ha
huyét 4p cuia bénh nhan ting huyét ap nhe (Inoue et
al., 2003). GABA ciing thé hién mot vai trd trén trc
ché sy di chuyén cua cac t& bao ung thu rudt két
(Ortega, 2003) va trc ché sy ting sinh té bao bach
cau (Oh va Oh, 2004).

Qué trinh ngdm va nay mam 1a bién phap phd
bién dé ting ham luong GABA (Saikusa et al.,
1994; Shoichi va Ishikawa, 2004; Ohtsubo et al.,
2005; Choi et al., 2006; Komatsuzaki et al., 2007,
Watchraparpaiboon et al., 2007). Cac phuong phap
nay mam dugc ap dung v6i muc dich lam ting ham
luong GABA trong gao lut; cac phuong phap nay
mam khac nhau da sinh ra ham luong GABA khac
nhau. Ohtsubo e al. (2005) d4 nghién ctru thic day
gao lut ndy mam v6i ham lugng GABA lén t6i
69,21mg/100g gao bing cach ngadm gao lut
Koshihikari trong nudc trong 72 gio & 30 °C.
Komatsuzaki et al. (2007) di ¢b ging dé giam thoi
gian ngdm bang cach thiét 1ap mot phuong phéap
moéi dé lam ting ham luong GABA trong hat gao
Haiminori bing cich ngam trong nudc 3 gid, sau
d6 i & 35 °C trong 21 gio. Két qua cho thay, ham
luong GABA tir qué trinh nay mam khi ngam trong
nudc 24 gio la 10,1 mg/100g, trong khi ham luong
GABA ¢ gao lit nay mam thu duoc tir phuong
phap méi la 24,9 mg/100g. O Thai Lan c6 nhiéu
nghién ctru vé gao mam. Nam 2006, nghién clru
ciia Sootthiboon cho thiy hat gao lit gidng
KDML105 sau khi ngdm trong nudc trong 3 gio va
1 6 35 °C trong 21 gio thi ham lugng GABA dat 14
mg/100g, trong khi néu dwoc ngam trong dém pH 6
va ¢ 35 °C trong 24 gi¢ thi ham luong GABA co
thé ting dén 16,5 mg/100g (Watchraparpaiboon et
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al., 2007). Con dbi voi nghién ciru cuia Khampang
et al. (2009), néu ngam gao KDML105 trong nudc
6 25 °C va pH 5,5 trong mdt thoi gian dai hon 48
gio thi ham lwong GABA c6 thé dat dén 39,3
mg/100g. Ciing v&i giéng lua trén, néu dugc ngam
0 moi truong ¢6 pH 6 ¢ 35 °C trong 6 gid, sau do U
trong khong khi & nhiét do phong cho dén khi mam
duogc phat trién dai ra tir 0,5-1,0 mm thi ham luong
GABA chi dat 20,97 mg/100g (Khumkah et al.,
2009). Bén canh d6, qua trinh ndy mam giy ra
nhiing thay doi quan trong vé dinh dudng khac nhu
ham luong polyphenol, ham luong chit xo,
tocotrienols va y-oryzanol.

Hién nay, gao mém va cac san phdm vé& gao
mam chi méi phat trién & nhing qudc gia nhu Thai
Lan, Han Qudc, Nhét Ban. 0 nuoc ta, gao mam
chwa duoc phat trién nhiéu do con rat it nghién ciru
trén cac giong lta gao cua minh. BBSCL ¢6 nhiéu
glong lta dugc trong va xuat khau nén viéc phat
trién cac san phdm gao mam va da dang héa cac
san pham cia n6 1a hoan toan kha thi. Vi vay,
nghién ctru anh hudéng ciia loai hoa chat ngam va
diéu kién nay mam dén sy hinh thanh GABA cua
gidng ta IR50404 & qui md xudng thyc nghiém da
duogc thuc hién.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién nghién ciu

Lua giéng IR 50404 loai 1, san xuit tai cong ty
Béo vé Thuc vat An Giang. Acid glutamic
(CsHoNO4), Clorua canxi (CaCl>) duoc cung cip tir
cong ty Sigma-Aldrich. Cac hoa chét phén tich nhu
Acetonitrile (HPLC Grade), Ammonium acetate
(HPLC Grade), Acetic acid (HPLC Grade),
Sodium hydrogen carbonate (HPLC Grade), 4-
dimethyl aminoazobenzen-4-sulfonyl chloride
(HPLC Grade), 5-Sulfosalicylic acid dihydrate
(HPLC Grade), Ethanol (HPLC Grade) c6 xuét xtr
tor Birc. Nghién cuu duogc tién hanh tai B6 mon
Cong nghé Thuc pham, Khoa Nong nghiép & Sinh
hoc Ung dung, Truong Pai hoc Can Tho véi cac
trang thiét bi chinh dugc sir dung nhu: méay béc vo
Yanmar ST50 (Nhat Ban), may ly tim lanh Hermle
7323K (Ptc), bé didu nhiét Memmerk (Han
Qudc), may lic Jelotech SK6000 (Han Qudc) thiét
bi sic ky long cao 4p (HPLC) Shimadzu (Nhat
Ban), tu u (dugc thiét ké tai xuong co khi khoa
Cong nghé - Trudng Pai hoc Can Tho).

2.2 Qua trinh ngdm va nay mam

Lua gidng c6 d6 am khoang 13,5 — 14% duoc
boc vo dé thu nhan gao lut. Gao 1at vira dugce tach
vo trau dugc tién hanh ngam trong dung dich dém
phosphate-citrate c6 pH bang 3 véi ty 18 1:3 (3 kg
gao Iut va 9 lit dém phosphate-citrate pH 3) va cé
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b6 sung CaCl, acid glutamic & cac ndng d6 0,2%,

0,6% va 1%, ngdm ¢ nhiét do phong (30 + 2 °C),
thoi gian ngam dugc ¢b dinh 1a 6 gio, song song
v6i viée tién hanh mau dbi ching trong cung didu
kién bd tri thi nghiém nhung khong bé sung acid
glutamic va CaCl.. Do 4m hat sau khi ngam dao
dong trong khoang 32+1%.

Dé khdo sat anh huong cua nhiét do, do day l6p
hat va khong gian ti o dén ty 1¢ nay mam va sy
hinh thanh GABA trong gao liit nay mam & qui mo
xudng thyc nghiém. Pau tién, gao lut sau khi dugc
ngam trong diéu kién t6i wu dugc tién hanh 0 véi
nhié¢t 6 moi truong u 1a 36 va 38 °C, d¢ day lop
hat 0,3 cm, 0,6 cm va 0,9 cm (khéi luong gao lut
twong ung la 7,5 kg, 15 kg, 22,5 kg, G voi nang
sudt tdi da (30 vi), G trong 24 gid trong t kin. Thi
nghiém tiép theo, chon nhiét d6 va d6 day tdi wu
tién hanh i 1an luot voi 15 vi va 30 vi.

2.3 Xic dinh ty 1é ndy miam

Tién hanh 14y mau trén timg vi, mdi vi 14y 5 vi
tri (4 gbéc va trung tam), sau d6 dém so hat di co
mam. Ty 1¢ ndy mam duoc tinh theo cong thurc sau:

X =% voi M la téng s6 hat di c6 mam, N téng s6

hat duoc ldy. M&i mau lay c6 khdi luong 1a 20
gram.

Ham lugng y-aminobutyric acid (GABA)

Ham luong GABA trong mau dugc xac dinh
dwa trén phuong phap cia Banchuen et al. (2010)
cai tién. Can 2g mau gao sau khi ngdm hodc nay
mam dem nghién min rdi cho véo trong 6ng ly tAm
50ml, sau d6 thém 90 ml nudc khir khoang va lic
trong 90 phut dé trich ly miu, tiép theo cho vao
1ml acid sulfosalicylic lic déu va ly tam & toc do
8000 vong/phut trong thoi gian 10 phat. Sau d6 hut
can than 100pul dich phia trén vao eppendort loai
1,5 ml, thém tiép 100ul NaHCO3 100mM va 100ul
dung dich 4-dimethyl aminoazobenzen-4-sulfonyl
chloride pha trong acetonitrile v6i ndng do 4 mM.
Hdn hop duoc lic déu va gia nhiét 10 phat ¢ 70 °C.
Sau d6, thém tiép 500 ul ethanol va 500 pl dém
phosphate pH 6,8. Hon hop duoc lic déu va tién
hanh ly tim t6c do 13000 vong/phut, thoi gian 10
phat. Tiép dén hut can than dich phia trén va loc
dich thu dugc vao vial 1.5 ml thong qua mang loc
0,22 pm. Tién hanh phan tich miu bang thiét bi
HPLC (Shimadzu, Japan), cdt C18 véi bude song
hép thy 1a 465 nm. Pha dong la dém ammonium
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acetate 25mM va acetonitrile (ty 1¢ pha tuong tng
55:45), toc gi(f) dong 1ml/phut, phiét do cot 55 OC.
GABA chuan dugc st dung dé lam duong chuan
song song voi qui trinh.

2.4 Phuwong phap thu thap va xir Iy s6 liéu

Thi nghiém duoc b tri hoan toan ngiu nhién
voi 3 lan lap lai, khao sat ting thi nghiém riéng I¢.
S6 li¢u thu thép duogc xu ly, v& do thi, tinh d¢ léch
chuan (STDEV) bang phan mém Microsoft Office
Excel 2016; Phan tich ANOVA véi kiém dinh LSD
va so sanh cac muc d cua tung nhan to bang
chuong trinh Stagraphics XV.1.

3 KET QUA VA THAO LUAN

34 Anh hwéng cia acid glutamic va CaCl;
den ham lwgng GABA sinh ra trong qua trinh
ngam hat ¢ qui mé xwéng thue nghiém.

3.1.1 Anh huong cia acid glutamic dén ham

luwong GABA sinh ra trong qua trinh ngam hat o
qui mo xwong thuc nghiém

Nhiéu nghién ctru cho thdy rang pH dich ngam
va thoi gian ngdm anh hudng 16n dén sy hinh thanh
GABA nhu d3 néu. Qu4 trinh tong hop GABA s&
kém theo viéc tiéu thu ion H' thdong qua viéc
decarboxyl héa, diéu nay s& lam cai thién tinh trang
nhidm acid cua té bao chit (Crawford et al., 1994;
Shelp et al., 1999). Theo Charoenthaikij et al.
(2007), gao Thai ngam trong dung dich dém pH
bang 3 trong 48 gio thi ham luong GABA ting 1én
nhidu lan so v&i ngam trong nudc. Theo Lé
Nguyén Poan Duy va Nguyén Cong Ha (2014), pH
thich hgp cho qué trinh ngdm gao lut IR 50404 1a
pH bang 3 va thoi gian ngdm thich hop 1a 6 gio.
Ngoai ra, acid glutamic 13 co chat cho hoat dong
ctia enzyme GAD, tir co s¢ ndy viéc bd sung acid
glutamic vao dich ngdm dwogc thyuc hién.

Sau 6 gio ngadm, do 4m bdo hoa cua gao lut dat
31,17£1,5% thich hop cho qua trinh nay mam
(Nguyén Dinh Giao, 1997). Két qua phan tich ham
luong GABA duoc thé hién ¢ Hinh 1. DS thi trén
cho thay rang, ham lugng GABA ting cao khi c6
bd sung acid glutamic. Acid glutamic 1a co chét
cho enzyme GAD hoat dong, do d6 khi bd sung
acid glutamic thi enzyme GAD c6 thém co chét dé
sinh GABA. Ham luong GABA ting cao nhat khi
bd sung glutamic 1%, tuy nhién ham lugng nay
khong c6 su khac biét ¥ nghia thong ké khi bd sung
glutamic 0,6%.
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Hinh 1: Anh hwéng ciia acid glutamic trong qua trinh ngim dén ham lwong GABA (mg/kg chét kho)

3.1.2 Anh hwong ciia CaCl> dén ham hrong
GABA sinh ra trong qua trinh ngam hat ¢ qui moé
xwong thuc nghiém

Két qua thi nghiém tir 6 thi Hinh 2 cho thay,
ham luong GABA hau nhu khong bi tic dong boi
ndng do CaCl> tir 0-1%. Didu nay trai ngugc voi
két qua cua Sunte er al. (2007) khi chi ra rang,
ngam gao lut Thai trong 0,1 mM CaClz , pH 5,0 &
40 °C trong 24 gio s€ lam tang ham lugng GABA.
Mot nghién ctru khac cua (Bouche va Fromm,
2004) lai cho rang ion Ca®" 1a chat xtc tac cho hoat
dong cua enzyme glutamate decarboxylase (GAD).
C6 thé nhan thay, su bd sung CaCl> & ndng d6 thap
¢6 thé 1a diéu kién vira va du cho enzyme GAD
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Ham lwgng GABA (mg/kg)

0% 0.2%

thyc hién tong hop. Tuy nhién, véi ndng d6 CaCla
kha cao co thé anh hudng khong tot cic enzyme
khac sinh tong hop va hoat dong trong qua trinh
ngam va u. Do do, GABA khong tang dugc. Bén
canh d0, theo nghién ctru cua Sunte et al. (2007)
thi qua trinh ngdm dugc thyc hién & nhiét do kha
cao (40 °C) va thoi gian kha dai (24 gio) so vai
nhi¢t d6 phong 30+2 °C trong 6 gio nhu trong
nghién ctru nay. Do do, c6 thé yéu to nhiét do thap
va thoi gian ngin c6 kha ning anh huong dén hoat
dong sinh tong hop ciing nhu hoat dong cia GAD,
cling nhu cac enzyme khac lién quan dén qué trinh
téng hop GABA.

0

0.6% 1.0%

Nong dé CaCl2 str dung

Hinh 2: Anh huéng ciia CaCl2 trong qua trinh ngdm dén ham lrgng GABA (mg/kg chit khd)
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3.2 Anh huéng cia nhiét do, do day lép hat
va khong gian ti u dén ty 1€ nay mam va sy
hinh thanh GABA trong gao litt niy mim & qui
moé xuéng thue nghiém

3.2.1 Anh hwéng ctia s6 vi dén su hinh thanh
GABA va ty Ié nay mam cua gao lut khi u o qui mo
xwong thuc nghiém

Thi nghiém dugc bé tri G trong 2 diéu kién
nhi¢t d6 va 3 muc d¢ day. Ty 1&é ndy mam khi u
trong di€u kién trén duoc thé hién ¢ Bang 1.
Bang 1: Ty 1¢ nay mam khi @i & cic mirc nhiét d9

va do day khac nhau

S6 chuyén dé: Nong nghiép (2016)(1): 59-65

phat tir sw yém khi do qua trinh ho hip sinh ra CO».
Két qua trén phu hop véi nghién ctu cua Lé
Nguyén Poan Duy va Nguyén Cong Ha (2014) khi
thuc hién u gidng IR50404 & qui md phong thi
nghiém ¢ diéu kién yém khi. Mot sb nghién ctru
cho thdy, diéu kién yém khi s& giam pH ndi bao
mot khoang 0,4-0,8 do stress gdy ra boi su thiéu
hut OXy (Crawford et al., 1994). Su giam pH bén
trong té bao do diéu kién thiéu oxy tao ra s& gia
taing ham lugng GABA sinh ra do kich thich hoat
dong cua enzyme GAD (glutamate decarboxylase)
— day 1a enzyme tong hop GABA tir acid glutamic
boi enzyme GAD (Chung ef al., 2009).

Nhiét do Do day (cm) Bing 2: Ham lwong GABA khi tién hanh @ ¢ 2
(°C) 0,3 0,6 0,9 murc nhiét do va 3 mirc do day
36 90,5 798 71°¢ Nhiét dé Dj day (cm)
38 88,50 82,58 61 (°C) 0,3 0,6 0,9
Ghi chu: Cdc chit cdi a, b, ¢ khac nhau chi ra su khac 36 178,79%4 259,238 269,23
biét y nghia thong ké & mirc 5% ciia dg day theo ting 38 160,404 222,938 272,82

mike nhiét dg dén ty 1é nay mam (theo hing); Cdc chit
cdi in hoa A, B, C chi ra su khdc biét ¥ nghia thong ké ¢
mirc 5% ciia nhiét dg theo timg dg day dén ty 1é nay
mam (theo cgt)

Béng s6 lidu thong ké cho thay, ¢ hai mirc nhiét
d6 36 va 38 °C thi ty 1¢ nay mam ctia gao It khong
¢6 su khac biét y nghia thong ké, két qua nay phu
hop vé6i nghién ctru cia Nguyén Phung Tién (2014)
khi tién hanh @ Itt IR50404. Do day anh hudng 16n
dén qua trinh nay mam, khi 0 & muc do day cang
cao thi ty 1& nay mam cang thap do u trong diéu
kién tu kin, CO2 sinh ra cao khi i & muc d6 day
cao tc ché lai qua trinh nay mam cua hat, dong
thoi khong gian gilta cac 16p hat bi chat hep lam
cho qua trinh ho hdp hiéu khi dién ra kho khan
(Nguyén Dinh Giao, 1997).

3.2.2 Anh heong cia nhiét do va do day lop
hat d@én s hinh thanh GABA va 1y I¢ nay mam ciia
gao lut khi u o qui mé xwong thuc nghiém

Thi nghiém dwoc bd tri u trong 2 diéu kién
nhiét d6 va 3 mire do day. Két qua ham lugng
GABA trong gao mam dugc thé hién & Bang 2.

Béang Kkét qua théng ké cho théy, nhiét d6 va do
day c6 tac dong 1on dén ham luong GABA sinh ra.
O nhiét do 36 °C ham lvong GABA sinh ra cao
hon khi @ & 38 °C. Ham lugng GABA ting déu khi
taing do day 16p hat tir 0,3 cm dén 0,9 cm. Ham
luong GABA sinh ra khi u ¢ d¢ day 0,9 cm cao
hon 1,42 14n khi 4 & d6 day 0.3 cm, diéu nay xuat
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Ghi chu: Cdc chit cdi a, b, ¢ khdac nhau chi ra sy khadc
biét Y nghia thong ké ¢ mitc 5% ciia d¢ day theo timg
mikc nhiét d¢ dén ham heong GABA (theo hing); Cdc
chiF cdi in hoa A, B, C chi ra sw khdc biét y nghia thong
ké 6 murc 5% cua nhiét dj theo tung do day dén ham
luong GABA (theo cét)

3.2.3 Anh huong cia khong gian ti dén ty 16
nay mam va sy hinh thanh GABA khi v ¢ qui mé
xwong thuc nghiém

Ciing gidng nhu nhiét d6 va do day, khong gian
anh huong rat 16n dén kha ning ho hap cia hat
(Duong Thi Phuong Lién va Ha Thanh Toan,
2010), diéu d6 s& anh huong dén kha ning nay
mam cua gao lat. Két qua anh huong ctia khong
gian bén trong ti G dén kha ning nay mam duoc
trinh bay ¢ Hinh 3.

Dua vao dd thi, khi 0 & 15 vi s& cho ty 1€ nay
mam cao hon khi 0 & 30 vi. Khi 0 ¢ 30 vi, mirc do
yém khi xay ra lam trc ché qua trinh nay mam, két
qua nay hoan toan phu hop vdi thi nghiém trén khi
Ul & nhan t6 d¢ day 16p hat. Két qua anh huong cua
khong gian ti dén viéc hinh thinh GABA dugc thé
hién 6 Hinh 4.

Tir d6 thi cho thiy, khi ¢ & sd luong vi 30 vi
viéc hinh thanh GABA cao hon va c6 khac biét y
nghia thong ké. Piéu d6 cho thiy rang, mirc do
yém khi s& lam ting ham luong GABA va két qua
nay ciing phu hop véi két qua thi nghiém trén.
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Pidu kién ngdm thich hop cho quéa trinh san
xudt gao mam la ngdm trong dung dich acid
glutamic 0,6% (khao sat & gia tri pH bang 3), ham
luong GABA do duogc 141,94mg/kg chit kho ting
2,54 1an khi chi ngdm & pH bang 3 (55,87mg/kg
chat kho). CaCl> khong anh huong dén qué trinh
sinh GABA. Nhiét d6 va do day thich hop dé u gao
mam 13 36 oC va 0,9 cm, sau khi 0 ham lwong
GABA dat 269,23 mg/kg chét kho. S6 vi thich hop
cho qua trinh san xuat gao mam 1a 30 vi.

LOI CAM TA

_ Nhom nghién ctru chén thanh cam on su tai tro
ve kinh phi nghién ctru trong khuén kho dé tai cap
B0 Giao duc va Pao tao, ma so B2014-16-34.
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