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TOM TAT

Muc dich cla nghién ctru nay la danh gia tac dong cla nhiét d6 va thoi gian ndy mam dén s thay ddi ham
lwong axit gamma-aminobutyric (GABA), axit phytic (PA) va mét sé thanh phan hoéa hoc khac (protein, lipid va
khoang tdng sd) clia dau nanh. Hat dau nanh Viét Nam gibng DT2010 dwgc ndy mam & nhiét d6 26, 28 va 30°C
trong thoi gian 24, 36 va 48 giv. Ham lwgng GABA duoc xac dinh phan tich bdng phwong phap sac ky 1éng hiéu
nang cao (HPLC). Ham luwong axit phytic dwoc xac dinh bang phwong phap so mau. Ham lwong protein, lipid va
khoang tdng sé dwoc xac dinh bdng phuong phép Kjeldahl, chiét véi dung méi n-hexan va 16 nung, twong (ng. So
v6i hat chva ndy mam, ham lugng GABA ting 2,20 1an trong hat ndy mam & 30°C/36 gi®, trong khi d6 protein tang
khoang 1,15 |&n trong hat ndy mam 28°C/48 gi&. Ngwoc lai, so v&i hat chwa ndy mam ham lwong axit phytic gidm
25,30% trong hat ndy mam & 28°C/48 gid; ham lwong lipid va khoang téng sb gidm twong (rng 39,52% va 62,85%
trong céac hat ndy mam & 30°C/48 gi¢. Két qua tir nghién clru nay cé thé ng dung dé& san xuét cac san pham thuc
pham truyén théng tir dau nanh giau chat dinh dwéng cé lgi cho strc khde con ngudi.

Tt khéa: Pau nanh, ndy mam, thanh phan héa hoc, axit gamma-aminobutytric, axit phytic.

The Changes in Gamma-aminobutytric Acid, Phytic Acid Content
and Other Compositions in Soybean During Germination

ABSTRACT

The objective of this study was to evaluate the effect of germination temperature and time on gamma-
aminobutyric acid (GABA), phytic acid (PA) and other compositions (protein, lipid and ash). The Viethamese variety
of soybean DT2010 was germintated at 26, 28 and 30°C for 24, 36 and 48h. GABA was analysed using high
performance liquid chromatography (HPLC). Phytic acid was determined by the colorimetric method. Protein, lipid
and ash were analysed using Kjeldahl, extraction in n-hexan and incineration method, respectively. GABA content
increased by 2.2 times in the sample germinated at 30°C/36h, meanwhile protein increased by 1.15 times in the
samples germinated at 28°C/48h, as compared to those in the ungerminated samples. In contrast, phytic acid content
decreased by 25.30% in the samples germinated at 28°C/48h; lipid and ash content also decreased by 39.52% and
62.85%, respectively, in the samples germinated at 30°C/48h, as compared to those in the ungerminated samples.
These results would be such a benefit for producing soybean derived food products for human health.

Keywords: Soybean, germination, soybean composition, gamma-aminobutytric acid, phytic acid.

y v N ham lugng protein va lipid cao (Saldivar & cs.,
1. DAT VAN DE 2011). Ngoai ra, dau nanh con chida nhiéu

DPau nanh (Glycine max (L.) Merrill) 1a méot thanh phan khac cé 1di cho stic khoe con ngusi
trong nhiing cay trong quan trong nhat trén thé nhu isoflavone va axit gamma-aminobutyric
gi6i (Wang & cs., 2015) va hat cua né dude st (GABA) (Messina, 2014; Wang & cs., 2015). Tuy

dung rong rai trong ch& bién thuc phdm bdi vi ~ nhién, dau nanh ciing chiia mét s6 thanh phan
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trong qué trinh ndy mam

phan dinh dudng nhu axit phytic (PA), chat
khang trypsin hay
(Esteves & cs., 2010).

enzyme lipoxygenase

GABA la mot axit amin phi protein c6 4
cacbon dudc tao ra chu yéu do phan tng khu
cacbon cua axit L-glutamic bdi enzyme glutamic
axit decarboxylase (GAD, EC 4.1.1.15) (Trudng
Nhat Trung & Déng Thi Anh Dao, 2016; Xu &
Hu, 2014). GABA c6 nhiéu lgi ich d81 véi stic
khoée con nguoi va dong vat nhu lam giam huyét
ap va tc ché cac xung dan truyén than kinh
trong hé thong than kinh trung uong (Truong
Nhat Trung & Déng Thi Anh Dao, 2016;
Yoshimura & cs., 2010). Ngoai ra, n6é con cé tac
dung ng#n chén hiéu qua cac con dau va giam
thiéu cac trang thai cing thing va lo Aau
(Truong Nhat Trung & Déng Thi Anh Dao,
2016), ngan chén cic bénh c6 lién quan dén
rugu (Oh & cs., 2003) va tc ché su phat trién
cua cac t& bao ung thu (Oh & Oh, 2004). Thé
nhung, GABA dudc tim thdy trong tu nhién c6
ngudén goc dong, thuc vat hay vi sinh vat véi
ham lugng rat thap, chdng han 14 dau nanh tuoi
chtia 5,16 pg/g (Narayan & Nair, 1990).

Mot s6 nghién ctu cho rang trong qua trinh
ndy mam cac enzyme cua hat dudc tao ra hoéc
dudc hoat héa va ching c6 thé thiy phén cac
thanh phan nhu tinh bot va protein dé tao ra
cac thanh phan c6 khéi lugng phan ti thap (Guo
& cs., 2011). Cac nghién ctu cho ring, ndy mam
la phuong phap hiéu qua dé lam tang ham
lugng cac chat dinh dudéng nhu axit amin,
vitamin, isoflavone, tocopherol (Shi & cs., 2010)
va GABA trong ddu nanh (Xu & Hu, 2014) va
dau xanh (Truong & cs., 2017; Truong Nhéat
Trung & Déng Thi Anh Dao, 2016). Quan trong
hon, qua trinh ndy mAm lam giam dang ké cac
tac nhan phan dinh dudng nhu PA va hoat tinh
cua hemagglutinine (Truong Nhat Trung &
Déng Thi Anh Dao, 2016). Su tich liy GABA
trong qua trinh ndy mam phu thudc vao nhiét
d6 va thoi gian Xu & Hu, 2014), diéu kién
khong khi va moi truong nudec ngdm hat trude
khi ndy mam (Truong & cs., 2017; Truong Nhat
Trung & Dong Thi Anh Dao, 2016). Tuy nhién,
nghién citu su tac ddong ciia nhiét d6 va thoi gian
ndy mam dén su bién déi déng thoi GABA, PA

446

va cac thanh phan khac trong hat dau nanh
Viét Nam cho dén nay van con han ché.

Muc dich ctia nghién céiu nay la danh gia
anh hudng ctia nhiét d6 va thdi gian nidy mam
dén su tich litly ham lugng GABA va phan huy
PA trong hat d4au nanh. Ngoai ra, nghién ctu
con khao sat su bién ddng clia protein va mot s
thanh phan khéc trong qua trinh ndy mam. Két
qua cta nghién ctiu sé 1a cd s6 dé san xudt cac
san phadm thuc phdm c6 ngudn géc dau db giau
chat dinh dudng c6 1¢i cho stic khée con ngudi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va héa chat

Hat dau nanh giong DT2010 thu hoach vao
vu xuin nam 2019 dudc mua tai Vién Di truyén
No6ng nghiép Viét Nam. Chat chudn GABA dudgc
mua tu Hang Sigma Aldrich (Missouri, My).
Ch&t chuén axit phytic dang muéi natri hydrate
dugc mua tu Hang Sigma Aldrich (Buchs, Thuy
Si). Cac héa chat thong thuong khac st dung
loai tinh khiét phan tich.

~ . A N
2.2. Chuan bi mau nay mam

Hat d4au nanh dudc ngdm trong nuéc may
thong thuong ¢ nhiét d6 36°C trong 10 gic. Nude
ngim cach dau 20cm va ct sau 3 gié thi thay
nuéc 1 14n dé tranh su giy hu hoéng béi vi
khuén. Sau khi loai bd céc hat néi trén mat
nudéc hoéc khong cang mong, ddu nanh duge vét
ra, ria sach bing nudc thong thusng, dé rao rdi
cho vao dia petri c6 16t gidy th&m nuéc va dé
nidy mam & nhiét d6 26, 28 va 30°C trong ta
nudi cay 6 diéu kién khong khi binh thuong. Sau
tiing giai doan 0, 24, 36 va 48 gid ndy mam, dau
nanh duge 14y mAu dé phan tich GABA, PA,
protein, lipid va khoang téng s6. Cac mau dugc
bao quan & -20°C cho dén khi phan tich.

2.3. Xac dinh ham lugng axit gamma-

aminobutyric
2.3.1. Chuan bi mau

Ham lugng GABA dugc phan tich bang sic
ky 1ong hiéu ning cao (HPLC) theo phuong
phap dudc mé ta béi Wang & cs. (2015) c6 thay



d6i dé phu hgp véi diéu kién ciua phong thi
nghiém. Can chinh xac khoang 0,02g (+ 0,001g)
mau bot dau nanh da nghién nhé va ray qua ray
bot cho vao 6ng eppendorf réi cho thém 1mL
methanol (MeOH) 50%. MAau duge lic vortex
trong vong 10 phit rdi ly tam véi toc do 12.000
vong/phtut trong 10 phut. Sau khi gan 14y dich,
can con lai dude chiét 1an 2 va tién hanh tuong
tu nhu trén. Tron déu hai dich thu dugc véi
nhau réi bao quan & -20°C trong binh t6i cho
dén khi phan tich. Hat 0,5mL dich mau da tan
gia vao ong eppendorf, thém O0,5mL 2-
hydroxynaphthaldehyde 0,5%, 0,5mL dém borat
pH 8.0. Sau khi dun cach thuy ¢ 80°C trong 10
phut, hén hop dude dé ngudi trong béng t6i rdi
ly tam véi téc d6 1.2000 vong/phut trong 10
phit 6 4°C. Dich thu dugc cho vao 6ng dung
mau HPLC rdéi dem phan tich trén hé thong
HPLC. Cac mau thi nghiém dugc xac dinh lip
lai 2 1an. Qua trinh chuyén héa din xuét GABA
trong dung dich chuén duge tién hanh tuong tu
nhu trén. Cac dung dich chuén c6 ndéng do
0,1074; 0,052; 0,026; 0,013 va 0,0065 mg/mL.

2.3.2. Diéu kién sic ky

GABA dudc phan tich trén hé théng UV-
HPLC (Agilent 1260 infinity LC, M§). GABA
duge tach bing cach st dung c6t XDB-C18 (4,6
x 150mm, 5um) va nhiét d6 cot 25°C Pha dong
bao gbm nuéc tinh khiét (dung méi A) va
acetonitrile (dung méi B), ca hai déu chta 0,1%
axit formic véi chudng trinh gradient nhu sau:
0-3 phit, 20-40% B; 3-10 phut, 40-60% B:
10-13 phut, 60-100% B; 13-15 phut, 100% B,
15-18 phut, 100-20% B va 18-20 phut, 20% B.
Thé tich bom miu la 20uL. Téc d6 bom
1 mL/phit. GABA dudc nhan biét bang detector
UV 6 buée song 320nm.

2.4.Xac dinh ham lugng axit phytic

Ham lugng PA dugc phan tich theo mo ta
cia Gao & cs. (2007) c6 thay d6i phit hop phu
diéu kién phong thi nghiém. Can chinh xac
khoang 0,5g mau (+ 0,001g) di nghién nhd va
ray qua ray bot vao dng eppendorf 14mL, thém
10mL axit HCI 2,4% vao mbi 6ng rdi lic 6 toc do
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220 vong/phit trong 16 gid. Sau khi ly tAm & toc
do6 1.000 vong/phit 6 10°C trong 20 phut, gan
18y dich trong cho vao ong ly tAm rdi thém 0,5g
NaCl (d6 tinh khiét 99,5%), lic vortex & 350
vong/phut trong 20 phit cho tan hét muéi, sau
d6 1 mau J -20°C trong 20 phut. Mau dudc ly
tam véi toc dd 1.000 vong/phit trong 20 phit &
10°C rdi tach 14y dich trong. LAy 1mL dich trong
pha lodng véi 24mL nude cat siéu sach, sau do6
ldy 3 mL da pha loang thém 1 mL dung dich
Wade (0,03% FeCl; 6H,0 + 0,3% axit
sulfosalicylic) cho vao ong eppendorf va lic déu.
Pem maiu di ly tam véi téc d6 1.000 vong/phit
trong 10 phut & nhiét do 10°C. Cac dung dich
chuén PA dugc chudn bi bing cich pha natri
phytate chuén véi nudc cit siéu sach dé dat
duge néng @6 0; 18,75; 37,5; 75; 150; 300 pg/mL.
Mbi dung dich chuin dude thém dung dich
Wade va tién hanh tuong tu nhu trén. Mau
phan tich va miu chudn dude do d6 hap thu &
bude séng 500nm bing may quang phd hap thu
phan ti (Shimazu UV 1800, Nhat Ban). Ham
lugng PA trong mau dugc tinh toan theo mo ta
cua Latta & Eskin (1980). Cac mau thi nghiém
dugc xac dinh lip lai 2 1an.

2.5. Xac dinh ham lugng thanh phan
héa hoc

Ham lugng protein dugec phan tich bing
phuong phép Kjeldahl theo tiéu chudn Viét
Nam TCVN 8125:2015. Ham luong khoang tong
s0 dugc xac dinh bang phuong phap nung theo
tiéu chuén Viéet Nam TCVN 8124:2009. Ham
lugng lipid duge xac dinh bing phuong phap
chiét v6i dung moi n-hexan. Theo d6, can chinh
xac khoang 0,2g (+ 0,001g) mau da say khs,
nghién nhd cho vao tidi loc da siy kho dén khoi
lugng khong déi va gdp sin. Sau khi chiét lipid
trong tdi loc dung mau bang cach ngam véi
dung moi n-hexan trong 3 ngay & diéu kién binh
thuong, cac tdi loc cho vao dia petri dé sdy &
105°C sau 2 gid (qua trinh siy dudc tién hanh
dén khi dat khoi lugng khong déi). Ham lugng
lipid 1& su chénh léch khéi lugng cia mau truée
va sau khi chiét so v6i khéi lugng mau ban dau.
Cac mau thi nghiém dudc xac dinh lip lai 3 1an
(n=3).
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2.6. X1t 1y s6 lidu

Su tac dong cua nhiét do va thoi gian trong
qué trinh ndy mam dén su bién d6i GABA, PA
va cac thanh phan héa hoc dugc xt ly bang
phuong phap phén tich phuong sai ANOVA hai
nhan t6 (two-way ANOVA) c6 tuong téac. Su
khac nhau gifia cac so liéu trung binh cta cac
yéu t6 nghién ctiu st dung phuong phap phan
tich Tukey.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nhiét dé va thdi gian
niy mam dén ham lugng axit gamma-

aminobutyric

Su tac dong ctia nhiét d6 va thoi gian ndy
mam dén ham lugng GABA trong hat dau nanh
dudc trinh bay & bang 1. C6 thé thdy nhiét do
(P <0,001) va thsi gian ndy mam (P <0,05) da
anh hudng c6 ¥ nghia dén su bién d6i ham lugng
GABA, nhung su tuong tac cta hai yéu t6 khong
anh hudéng dén ham lugng chat nay (P >0,05).
Ham lugng GABA thu dugce thdp nhat khi hat
dau nanh ndy mam & nhiét d6 26°C/24 gis la
3,23 mg/g chat kho va né da tang 1én gan gip
d6i khi 4 & nhiét do 30°C/36 gis (Hinh 1). Két
qua thu duge khi dau ndy mam déu cho théy c6
ham lugng GABA cao hon trong hat dau nanh
chua ndy mam (2,73 mg/g chit kho). Xu huéng
thay d6i ham lugng GABA cta két qua nghién
ciu nay ciing gidng nhu két qua nghién ctu
trén hat dau nanh ctia Xu & Hu (2014) va trén
hat dau xanh ctia Truong Nhat Trung & Déng
Thi Anh Dao (2016), tuy nhién ham lugng
GABA trong nghién ctu nay cao hon. Su khac
nhau nay c6 thé do su khac nhau vé giéng dau
nanh, ché do6 canh tac, méi trudng nuéc khi
ngam hat (pH) hodc thanh phan khéng khi khi
niy mam.

Két qua nghién ciu nay cho thay ham
lugng GABA tang manh khi nhiét d6 ndy mam
cang cao va ting tu 3,50 mg/g chat khé dén
5,63 mglg ch&t kho, tuong tng véi nhiét do
tdng tu 26°C lén 30°C (Bang 1). Méc du thoi
gian anh hudng c6 y nghia dén ham lugng
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(P <0,05) nhung s6 liéu thu dugc cho thay rang
GABA tang khéng nhiéu néu thsi gian ndy
mam kéo dai t6i 48 gis (Bang 1). Cac nghién
ctiu cho rang su tang ham lugng GABA 1a do su
chuyén héa axit glutamic bdéi phan tGng khi
cacbon do enzyme GAD (Truong Nhat Trung &
Déng Thi Anh Dao, 2016; Xu & Hu, 2014). Axit
glutamic tao ra chu yéu 1la do thay phéan
protein va ham lugng ctia n6 da dude ching
minh tang 1én trong thdi gian ndy mam (Xu &
Hu, 2014).

Ngoai ra, viée téng hop GABA trong qua
trinh nidy mam con phu thudc vao hoat luc cta
enzyme GAD va hoat luc enzyme nay phu
thudc 16n vao nhiét @6 ndy mam. Mot s6 nghién
ctiu cho th4y hoat luc cuia emzyme GAD tiang
lén khi nhiét d6 ndy mam ting (Xu & Hu,
2014) va nhiét d6 phu hgp dé tich lay ham
luong GABA § miic cao vao khoang khoang 30-
40°C (Zhang & cs., 2007). Theo Guo & cs.
(2011), nhiét d6 ndy mam tét nhat dé tich lay
GABA cao nhat 1a 30°C va né phu hgp véi két
quéa ctia nghién ciiu nay.

3.2. Anh huéng ctia nhiét dé va thoi gian
niy mam dén ham lugng axit phytic

Anh hudng ctia nhiét d6 va thdi gian niy
mam dén ham lugng PA dudgc trinh bay 6 bang
1. C6 thé thay ham lugng PA khéng chiu su dnh
hudng cta nhiét d6 ndy mam (P >0,05), trong
khi d6, né chiu su tac dong c6é y nghia bdi thoi
gian ndy mam (P <0,01). Ngoai ra, su tuong tac
cua hai yéu té ciing khong anh hudng dén PA (P
>0,05) (Bang 1). Hinh 2 cho thiy réng & tat ca
cac nhiét d6 ndy mam, ham lugng PA déu c6 xu
huéng giam din theo thoi gian nidy mam va
thap hon rat nhiéu so vé6i ham lugng cta néd
trude khi ndy mam (39,07 mg/g chat kho). Mac
diu nhiét d6 khong anh hudng dén ham lugng
PA nhung ¢ 28°C, ham lugng PA gidm manh
nhét véi gia tri 23,26% khi thoi gian ndy mam
ti 24 dén 48 gio (Hinh 2). K&t qua nay gidng véi
két qua nghién ciu trén dau nanh cia Rusydi &
Azrina (2012) va trén dau Ha Lan cua Khattak
& cs. (2007).
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Bang 1. Anh hudng ctia nhiét d6 va thoi gian ndy mam

dén ham lugng axit gamma-aminobutyric, axit phytic

va thanh phan héa hoc ctia hat dau nanh

Protein Lipid Khoang GABA PA

(% chét kho) (% chét kho) (% chét kho) (mglg chatkhd)  (mglg chét kho)
Dau nanh chwa ndy mam 34,36 £ 0,71 22,52+ 0,61 7,08 +1,08 2,73+0,01 39,02+ 1,95
Nhiét do
26°C 35,75+ 2,95 17,11% £ 1,39 5,20 + 0,06 3,50° + 0,46 33,65% + 3,06
28°C 37,38%+ 1,85 17,21% £ 1,90 4,95 + 1,08 4,49° + 0,69 32,65% + 4,51
30°C 36.99 + 1,24 16.08% £ 2,43 3.94°+ 1,24 5,63+ 0,42 33,41% + 3,46
Thoi gian
24 giv 35,23" + 1,74 18,37% + 1,53 5,24*+ 0,92 4,14° + 0,01 36.85% + 1,82
36 gioy 36,43% + 2,23 16,51% + 1,45 4,93% +0,87 4580 +1,17 32,75°+ 2,41
48 givv 38,46 + 1,90 15,53° + 1,78 3,93°+1,19 4,90° + 1,04 30,16° + 2,37
ANOVA
Nhiét do ns ns *x xhk ns
Thei gian o o * -
Nhiét do:thoi gian * ns ns ns ns

Ghi chu: Céc s6 liéu c6 chit cdi a,b,c khdc nhau theo cot trong cing mot diéu kién ndy mam thi khdc nhau c6 y
nghia (P <0,05); *** P <0,001; ** P <0,01; * P <0,05; ns: khéng c6 y nghia théng ké.
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Hinh 1. Ham lugng axit gamma-aminobutyric ciia hat ddu nanh trong qua trinh niy mam

Ham lugng PA gidm trong trong qui trinh
ndy mam da dudc mot s6 nghién ctu trude day
cho 1a do tang hoat luc cia enzyme phytase noi
bao (Khattak & cs., 2007; Rusydi & Azrina,
2012) va hoat luc cia enzyme nay phu thudc vao
cac loai dau db va diéu kién ngam hat trudc khi
nidy mam (Rusydi & Azrina, 2012).

Phytate déng vai tréo quan trong trong qua
trinh h&p thu khoang chét trong thuc pham, dic
biét 1a trong san pham cé ngudn gde tit thuc vat.
PA lam giam kha ning h&p thu cac nguyén to
nhu kém, sit, magie, dong... cling nhu lam giam
qua trinh hap thu protein (Rusydi & Azrina,
2012). Vi vay, trong ché& bién san pham thuc
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trong qua trinh ndy mam

phdm c6 ngudn géc ti dau d6, 1a nhiing san
phdm truyén théng cha cac nude chau A, xi ly
nidy mam trudc khi ché€ bién 1a céng doan rat
quan trong dé ting gia tri dinh dudng cac san
pham. Nghién ctu nay cho thdy ndy mam & 28°C
trong 48 gio thi ham luong PA gidm nhiéu nhat.
Tuy nhién, néu tiép tuc kéo dai thsi gian ndy
mam dé giam PA c6 thé anh hudng dé&n chat
lugng cta hat dau diung dé san xudt cac san
phdm nhu siia dau nanh, séia chua dau nanh hay
dau phu do su phat trién cta cac vi sinh vat.

3.3. Anh huéng ctia nhiét dé va thoi gian
niy mam dén ham lugng protein, lipid va
khoang téng sé

Nhiét d6 va thoi gian ndy mAm anh hudng
dén ham luogng protein, lipid va khoang téng s6
cia dau nanh dugc trinh bay 6 bang 1. S6 liéu
thu dugec cho thdy thoi gian ndy mAm anh
hudng c6 y nghia dén ham lugng protein
(P <0,001), ham lugng lipid (P <0,01) va ham
luong khoang téng s6 (P <0,01). Nhiét d6 ndy
mam chi tac dong c6 ¥ nghia d&n ham lugng
khoang téng s& (P <0,01), trong khi dé su tuong
tac gitia hai yéu t6 nghién ctiu chi anh hudng c6
y nghia théng ké dén ham lugng protein
(P <0,05). Ham lugng protein, lipid va khoang
téng s6 ctia hat dau nanh ndy mam & cac diéu
kién khéc khau dude thé hién 6 hinh 3A, B & C.
Ham lugng protein téng ti& 34,36% chat kho

trong hat chua nidy mam (Bang 1) 1én 39,41%
chdt kho trong hat nidy mam & 28°C/48 gio
(Hinh 3A), trong khi d6 ham lugng lipid va
khoang téng s6 giam ti 22,52% chit khé va
7,08% chét kho trong hat chua ndy mam (Bang
1) xudng 13,62% chat kho va 2,63% chat kho
tuong trong hat ndy mam & 30°C/48 gié (Hinh
3B & (). Két qua nay tuong tu véi két qua
nghién c@u trén cac loai dau d6 khac cua
Ghavidel & Prakash (2007).

Hinh 3A cho thdy & bat ky nhiét d6 ndy
mAam nao, ham lugng protein déu c6 xu huéng
ting 1én c6 ¥ nghia khi kéo dai thoi gian tir 24
dén 48 gio. Chung ta déu biét, khi ndy mam, cic
phan ting sinh héa dién ra manh mé trong hat,
vi vy su tang 1én cta ham luong protein c6 thé
12 do qué trinh sinh téng hop dién ra trong hat
khi ndy mam (Ghavidel & Prakash, 2007). Hon
niia, ham lugng protein tang c6 thé c6 lién quan
dén sy that thoat ham lugng chat kho cha hat
trong qua trinh nidy mAm do carbonhydrate
(dudng) chuyén hoéa thanh CO, va nudc trong
qua trinh hé hap ctia hat (Sharma & cs., 2016).
Trai v6i protein, ham lugng lipid c6 xu huéng
giam manh khi ndy mam (Hinh 3B) 1a do hat sti
dung lipid nhu 14 ngudn ning lugng dé cung cap
cho cac qué trinh sinh héa dién ra trong hat,
hodc su that thoat lipid trong khi ngdm hat
trude ldc ndy mam (Ghavidel & Prakash, 2007;
Sharma & cs., 2016).

45 -
40 -
35
30 - ]
25 -
20 -
15 -

10

Ham lwong axit phytic {mg/g chét khd)

24 36

_

:
:

Thoi gian ndy mam (gi&)

mNhiét dé 26°C
@Nhiét dé 28°C

ENhiét dé 30°C

48

Hinh 2. Ham lugng axit phytic cia hat ddu nanh trong qua trinh niy mam

450



Nguyén Bt Doan, Pinh Thi Tuwoi

w IS
o w

Ham lrong protein (% chét kho)
=
(9]

o
|

o
£
b
—
o
&
E HHNhist d6 26°C
g‘_ ANhiét d6 28°C
i ENhigt 46 30°C
<0
T
Thoti gian nay (gio)

— 8 T

ls}

~

& 7 m

3

5 6

=

-18 5 i

2

-:B 4 i

2

o 3 A

C

0.

=] 2

5

T 1

D |

24 36 48
Théi gian ndy mam (gic)

Hinh 3. Ham lugng protein, lipid va khoang tong s6 trong hat ddu nanh niy mam

Cac s6 liéu nghién ctiu cling cho thay cé su qué trinh nidy mam (5,24% chat kho) (Bang 1).
giam manh ham lugng khoang téng s6 trong hat Su that thoat nay c6 thé 1a do mot phan cac
chua ndy mam (7,08% chit khé) so véi ham nguyén t6 khoang da hoa tan vao nuéc khi ngadm
lugng khoang ctia hat ngay tai thoi diém dau caa hat trudc lic ndy mam (Ghavidel & Prakash,
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Su thay d6i ham Iuwgng axit gamma-aminobutyric, axit phytic va mét sé thanh phan héa hoc khac ctia hat dau nanh

trong qué trinh ndy mam

2007), diéu nay da duge chting minh qua nghién
cliu su giam manh cac nguyén t6 sit, canxi va
phospho trong cac hat dau d6 ctia Ghavidel &
Prakash (2007). Hinh 3C cho thay hau nhu
khong c6 su thay d6i ham lugng khoang tong s6
trong thoi gian ndy mam khi u hat & 26°C, tuy
nhién né gidm manh khi ndy mam & cac nhiét d6
28°C va 30°C. Ngoai ra, tai mot thoi diém bat ky
thi nhiét d6 ndy mam cang cao thi ham ludng
khoang téng s6 giam cang manh.

4. KET LUAN

Nhiét d6 va thoi gian ndy mam c6 tac dong
rat 16n d&n ham lugng GABA, PA, protein, lipid
va khoang téng s6 ctia hat dau nanh. Cac diéu
kién ndy mAam, dic biét & nhiét do 30°C/48 gid
da lam tang ham lugng GABA va protein; va
lam giam lipid, khoang va thanh phan phan
dinh dudng PA. Vi vay, ndy mam la phuong
phéap hitu hiéu dé tao ra ngudn nguyén liéu tét
diung cho san xudt cac san phidm thuc phdm
giau chat dinh dudng c6 1gi cho stic khde ctia con
ngudi nhu stta dau nanh, dau phu hay stia chua
dau nanh.

LOI CAM ON

Xin chan thanh cam on TS. Hoang Hai Ha da
tan tinh huéng dan ching t6i phan tich GABA.
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