VAN HIEN UNIVERSITY JOURNAL OF SCIENCE VOLUME 4 NUMBER 4

HAM LUQNG GAMMA AMINOBUTYRIC ACID (GABA)
VA CAC CHAT DINH DUOGNG TRONG PIEU KIEN NAY MAM
CUA MQT SO LOAI HAT PAU XANH THUONG PHAM BAN
TREN PIA BAN QUAN TAN PHU
Tran Thi Thu Huong', Tran Thj Phuong Kiéu',
bam Thi Bich Phwong!, L& Thi Thao?

'Khoa CNTP, Trwong DH Céng nghiép Thurc phdm TP.HCM
*Sinh vién Truong DH Céng nghiép Thue phdm TPHCM
HuongTTT@cntp.edu.vn
Ngay nhén bai: 10/11/2016,; Ngay duyét dang: 15/11/2016

TOM TAT

Dau xanh [Vigna radiata (L.) Wilczek] la mét trong ba cdy dau dé chinh ditng sau ddu twrong va lac.
MGt s6 thanh phan dinh dwdng ciia dau glam dan, nhung ham liwong GABA t ong hat ddu xanh lai gia
tang rat nhiéu tity thuéc vao diéu kién nay mam. Qua khdo st diéu kién ndy méam ciia 03 logi ddu xanh
thiong pham Xudn Hong, Viét San va Hai Duong Xanh dwoc bdn trén dia ban qudn Téan Phii, ching
16i dé xdc dinh dwoc diéu kién nay mam téi wu ciia hat tai thoi gian ngam ddu la 8 gio, nhiét dp v diu ¢
34°C, thoi gian 1 la 24 gio sé cho ham hrong plofem lipid, glucid va GABA trong 03 loai hat ddu xanh
trén la cao nhat. Trong dé, tai dleu kién nay mam t8i wu trén, loai ddu xanh Xudn Hong cho ham lwong
GABA cao nhat ld 1,61 ug/ml gap 17,56 lan so véi nguyén liéu ban dau.

Tiwr khéa: dgu xanh, nay mam, GABA.

ABSTRACT
Content gamma aminobutyric acid (GABA) and nutrients in
germination of some trade mungbeans products are sold in Tan Phu district

Mungbeans [Vigna radiata (L.) Wilczek] is one of three main legumes after soybeans and peanuts.
Some nutritional components of mungbeans decrease, but the content of GABA in it increase enormously
depending on the conditions of germination. Through the resear ching on conditions of germination of
three commercial mungbeans as Xuan Hong, Viet San and Hai Duong Xanh San sold in Tan Phu district,
the optimal condition of germination of mungbeans have been determined: the mungbean-soaking time
is 8 hours, the mungbean-incubating temperature is 34°C, the mungbean-incubating time is 24 hours,
which will give the highest protein, lipid, glucide and GABA content in three kinds of mungbeans. In
particular, at this optimum condition of germination, Xuan Hong mungbeans with the highest content of
GABA is 1,61ug/mL, which is 17,56 times higher than the initial material.

Keywords: Mungbeans, germination, GABA.

1. it vin dé

Viét Nam 1a quéc gia c6 nén néng nghiép
phat trién v&i nhidu loai cay trong khac nhau.
Trong céc gidng cay kinh & duoc trdng & Viét
Nam c6 cdy d4u xanh 1a loai cay trong c6 vi tri
thr ba, dirng sau dau twong va dau phong. Ngoai
nhitng thanh phan vén c¢é nhu protein, glucid,
lipid trong d4u xanh con chitta nhidu hop chét
¢6 hoat tinh sinh hoc rat tt cho stic khoe nhu:
phenol, flavonoids (Krupa, 2008). Theo Nguyén
Vi Thanh Thanh (2003) trong dau xanh cé 17
loai acid amin, trong d6 c6 7 acid amin khong
thay thé. Ngoai nhitng hop chit c6 loi dé thi
trong ddu xanh con chira nhitng hop chét khéng

dinh dudng nhu alkaloid, tannin va phytate. Tuy
nhién, nhiing chét nay s& giam trong qua trinh
ndy mam (Khalil, 2006). Pau xanh ndy mam c6
loi cho nhitng ngudi bi bénh tiéu duong, bénh
tim mach va bénh cholesterol trong mau cao
(Myrene, 2013), khong nhitng thé qué trinh ndy
mam & hat d4u xanh con lam tding ham lugng
protein va vitamin C. Mam d4u xanh chtra chét
riboflavin c¢é tac dung tbt trong viéc chdng ldo
hoa t& bao, chéng viém va ngdn ngura cac bénh
vé rdang miéng nhu: nhiét miéng, viém loi. Pic
biét, hat ddu xanh nay mam chita nhidu Gamma
aminobutyric acid (GABA), day 1a mot hop chét
cung cip nhiéu hiéu tng c6 loi déi véi strc khoe

35



TAP CHi KHOA HOC PAI HOC VAN HIEN

TAP4 sO 4

con ngudi, bao gdbm ca giam huyét ap va giam
b6t cing thing. Ali va cong su (2013) da ching
minh ring trong qué trinh nay mam thi ham
luong GABA tang 27,9 1dn va acid amin ting
8,7 1an so v6i dau xanh binh thuong.

Tuy nhién, mdi loai d4u xanh thwong phdm
s& c6 gia tri dinh dudng khac nhau. Chinh vi
thé, “Khao sat ham luong Gamma aminobutyr-
ic acid (GABA) va céc chét dinh dudng trong
diéu kién nay mam ctia mot sb loai hat ¢du xanh
thuwong phdm bén trén dia ban quén Tan Phu”
dwoc nghién ctru nhim xac dinh thanh phan dinh
dudng t6i vu qua qué trinh nay mam cuia hat dé
hudng dén chon lya duoc loai nguyén liéu phu
hop c6 kha ndng dua vao sdn xut cac san phim
dinh dudng tir hat ddu xanh ndy mam.

2. Vit liéu va phwong phap nghién ciru

2.1. Dia diém, vat li¢u

Nghién ciru dugc tién hanh tai Trung tim
thi nghiém thyc hanh — Truong Dai hoc Cong
nghiép Thuc phdm Thanh phd H Chi Minh (TP.
HCM), s6 337 Tan Ky - Tan Quy, phuong Son
Ky, Quan Tan Phu, TP.HCM. Céac nguyén li¢u
dau xanh thuong phim dugc mua & siéu thi Big
C, AEON va Coopmart Tan Phu.

Tién hanh phan tich ham lugng dam bing
phuong phap Kjeldahl, lipid tu do bang phuong

phap Soxhlet; glucid tong bang phuong phap
Bectrand va ham luvong GABA bang phuong
phap HPLC (high pressure liquid chromatog-
raphy) nhdm chuin héa nguyén liéu dau vao.
Ham lugng céc chat dinh dudng cta 03 loai
dau xanh thuong phdm dugc trinh bay trong
Bang 1.

2.2. N§i dung nghién ciru

Khao sat sy anh hudng doc 1ap cac yéu t
thi nghiém gdém: thoi gian ngam, nhiét do u
va thoi gian 0 dén qué trinh nay mam cta dau
xanh. Thong qua d6, khao sat sy thay dbi cta
ham luong cac chit dinh dudng qua qua trinh
nay mam cua hat.

2.2.1. Khdo sdt anh hwong ciia thoi gian
ngdm ddu xanh dén ham lirong cdc chit dinh
duwong

Nguyén liéu ddu xanh dwoc ngdm béng
nudce sinh hoat ¢6 pH= 7 twong tring v6i 5 mirc
thoi gian ngdm khac nhau tir 6 gio dén 10 gio.
Ty 1& dau: nuéc ngdm cb dinh 1a 1:3. Sau do,
dau dugec trai vao khay 15x25cm, d6 day 16p
dau 2cm va pha bé mat 16p dau bang khin soi
bong (cotton). Khay ddu duoc cho vao ti u &
nhiét @6 34°C trong thoi gian 24 gio. Ctr 3 gio
kidm tra nhiét d6 tAm khay dau va trd déu hat

Bang 1: Ham lwgng dinh dudng ciia cac nguyén liéu ding trong thi nghiém

Stt Nguyén liéu Ham lwong | Ham lwgng | Ham lwong Ham luwong
protein (%) | lipid (%) glucid (%) GABA (pg/ml)

1 P4u xanh Hai Duong Xanh 21,86 1,02 6,04 0,08

2 | bau xanh Viét San 21,40 0,84 5,55 0,19

3 PAu xanh Xuan Héng 22,26 0,95 5,90 0,22
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Nguén: Tong hop ciia nhom nghién ciru

Bang 2: B tri thi nghiém khéo sat nhi¢t d9 @ diu xanh

Yéu t6 c6 dinh

Chi tiéu theo doi

- Thoi gian ngdm dau: xac dinh

Yéu t6 khao sat | Mirc yéu t6
30°C - pH=7
32°C - Ty 1€ dau: nude= 1:3
- B¢ day 16p dau: 2cm
Nhiét d6 u 34°C - Thoi gian t dau: 24 gio
36°C duogc 6 thi nghiém 2.2.1
38°C

- Ham lugng protein

- Ham lugng lipid

- Ham luong glucid téng
- Ham luong GABA
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Bang 3: B6 tri thi nghiém khao st thoi gian @ ddu xanh

Yéu t6 khao sat | Mirc yéu td

A A K .
Yeéu to c¢o dinh

Chi tiéu theo déi

24 gio - pH=7 - Ham lugng protein
36 gio - Ty 1€ dau: nudce= 1:3 - Ham lugng lipid
- b6 day 16p dau: 2cm - Hamluong glucid téng
Thoi gian 48 gid - Thoi gian u dau: 24 gio - Ham lugng GABA
= - Thoi gian ngdm ddu: xac dinh
60 gio 1 s
duoc ¢ thi nghiém 2.2.1
72 gio - Nhiét d6 U dau: xac dinh duoc

0 thi nghiém 2.2.2

dau dé dam bao su nay mam cua hat.

Sau mdi mirc thoi gian ngadm, phéan tich cac
thanh phan dinh dudng gdm ham lwgng protein,
ham lugng lipid, ham luwong glucid téng va ham
lvgng GABA trong hat ddu nay mam.

2.2.2. Khdo sdt anh hwong ciia nhiét dp i
didu xanh dén ham lwong cdc chit dinh dwéng

Sau khi xac dinh dugc thoi gian ngam t6i wu &
thi nghiém 2.2.1. Tién hanh thi nghiém 2.2.2 theo
b6 tri thi nghiém ¢ Bang 2 nhim x4c dinh nhiét
do u tbi vu.

2.2.3. Khdo sdt dnh hwong ciia thoi gian i
ddu xanh dén ham lwong cdc chit dinh dwing

Thi nghiém khao sat anh hudng cia thoi gian
i d4u duogc tién hanh theo cach b tri thi nghiém
0 Bang 3 sau khi x4c dinh dugc thoi gian ngdm
dau & thi nghiém 2.2.1 va nhiét d6 U dau & thi
nghiém 2.2.2.

2.3. Phuong phap nghién ciru

2.3.1. Phwong phap phan tich

- Xéc dinh ham lugng protein bing phuong
phap Kjeldahl theo TCVN 8125:2009

- X4c dinh ham luong lipid tdng bang phuong
phép Soxhlet theo AOAC 960.39:2000

- Xéac dinh ham luong glucid téng bang
phuong phép Bectrand theo AOAC 982.14:1983

2.3.2. Phwong phdp xdc dinh ham lwong
GABA biang HPLC

Nguyén tic: HPLC 1a mét phuong phap chia
tach trong d6 pha dong 1a chét 16ng va pha tinh
chtra trong cot la chit ran da duogc phén chia dudi
dang tiéu phan hodc mot chét long pha 1én mot
chit mang rén, hay mot chét mang da duoc bién
ddi bang lién két hoa hoc véi cac nhém chire hitu
co (Banchuen va cdng su, 2010).

Tién hanh: Cén 1g miu & cac muc khao sat
khac nhau dem di nghién, sau d6 cho mau dau da
nghién vao cbc chira 200ml dung dich acid sulfo-
salicylic 3% va trich ly trong vong 30 phut. Sau
d6 loc lay dich dé xac dinh ham luong GABA
bing may dinh lugng sic ky long HPLC (LC-
MSD Agilent 1100 series, USA).

Cot phan tich HPLC pha dao c6 kém cot bao
vé: chiéu dai 150mm; duong kinh trong 4,6mm;
hat nhdi C18,5um.

Chay hé théng HPLC: Dung mdi dugc ding
dé tién hanh cho nghién ctru nay 13 Dimethylami-
no Azoben. Dimethylaminoazobenzene s& dugc
loc bing gidy loc 0,45um trude khi cho vao binh
chtra dung mdi pha dong. Sau khi lgc xong, dung
moi s€ dugce cho vao binh chira dung méi pha
dong. Sau d6, dung méi s& di qua bo phan dudi
khi Degasse dé tién hanh “danh” siéu 4m va dudi
bot khi. Sau khi dudi khi, dung moi s&€ dwgc nhap
lai thanh mét dong va di vao trong bom va duoc
bom dén hé théng giao giita tiém méu va dung
mdi pha dong.

MaAu s& duoc tiém vao bo phan tiém mau, thé
tich tiém 1a 20pm.

Cai dat hé théng: nhiét d6 cot: 30°C; Detec-
tor UV ¢6 budce séng 250nm; tde d6 dong: 1ml/1
phut; dung tich bom miu: 20pm.

Pha dong cho HPLC: Dimethylaminoazoben-
zene, pha tinh 1a cot thép khong gi (25cm x
4,6mm) dugce nhdi octadecylsilyl silica gel (C18).

2.3.3. Phwong phdp xiv Iy s6 liéu

Céc s6 lidu thu dugce s& duge xir ly béng cac
phan mém JMP 10 va Excel 2010.

3. Két qua va thao ludn
3.1. Két qua khio sat anh hwéng ciia thoi
gian ngdm d4u xanh dén ham lwgng cac chit
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dinh dudng

Qua khao sat thoi gian ngdm ddu & cadc mic
6,7, 8,9 va 10 gio cho thay, thoi gian ngdm dau
c6 sy anh hudng o6 rét dén su bién ddi ctia ham
luwgng protein, lipid, glucid va GABA. So sanh
tirng cdp cuc tri trung binh bing phuong phap
Student’st cho thay su thay d6i ham lugng pro-
tein (%) theo thoi gian ngdm khac nhau la cé y
nghia (P < 0,05). Trong thoi gian dau, hdu nhu
ham lugng protein cua 3 loai ddu xanh thuong
phim ting dan dén diém cyuc dai. Su gia ting
nay c6 thé 1a do qua trinh hit 4m cua hat, lam
kich hoat cic enzyme, gia ting qué trinh tong
hop céac chat. Nay mam 1a mot qua trinh trao ddi
chat phtrc tap, trong thoi gian d6, cac chét béo,
carbohydrate va protein lvu gitt trong hat dugc
chia nho dé c6 duoc niang lugng va acid amin
can thiét cho sy phat trién cua phéi. Nay mam
lam tdng axit béo bao hoa (Rusydi, 2011). Trong
giai doan nay, cac chit dinh dudng thuong duoc
st dung cho viéc ho hip va tong hop cia cac té
bao méi trudc khi phat trién phéi.

Tuy nhién, thoi gian ngdm cang dai, ham
lugng protein cang giam do qua trinh thity phan
di&n ra manh mé&. Két qua nghién ctru nay ciing
twong déng voi nghién ciru ciia Mubarak (2005),
sw ndy mam lam ting niang lugng protein dong
thoi lam tang ham lwgng cac acid amin do hoat
dong cta cic enzyme protease ting. Mot sd
nghién ctru vé& su bién ddi cta cac thanh phan
héa hoc trong qua trinh ndy mam trén cdy ho
dau va cho thdy sy nay mdm lam ting ham
lugng protein va lam cho protein dé tiéu héa
hon (Husain, 2011). O ca 3 loai d4u xanh déu
cho két qua ham luong dam cao nhét khi hat dau
xanh dugc ngdm trong 8 gio. Sau d6, ham luong
dam c6 xu hudng giam khi ting thoi gian ngdm
(Hinh 1). Khi phan tich ham lugng GABA, ciing
cho két qua twong ty. Ham lugng GABA cua 3
loai dau xanh thuong phém dat cao nhét khi dau
duoc ngdm trong 8 gio. Sau do, ham lugng nay
giam manh (Hinh 2). Diéu nay ciing tuong dong
v&i mot sé nghién ctru trude day vé sy nay mam
cua hat.

Theo nghién ctu cia Chung va cong su
(2009), thoi gian ngdm anh huong dang ké dén
dd hép thu nuée cho hat ndy mam va kha nang
tébng hop GAD (glutamate decarboxylase) va do
d6 anh huéng dén ham luong GABA trong qué
trinh ndy mam. Nghién ciru coa Jian va Hai-le
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(2009), cho thiy hat dau nanh duogc ngam trong
thoi gian 8-9 gio thu dugc ham lvong GABA
cao nhit. GABA dugc téng hop tir acid glutam-
ic bang enzyme GAD, hoat tinh GAD c6 mdi
tuong quan cao véi ty 1& nay mam ctia hat (Bau
va cong su, 1997).
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Hinh 1: Anh hwéng ciia thoi gian ngam
dén ham lwgng protein cia 3 loai ddu xanh
thwong phim
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Hinh 2: Anh hwéng cia thoi gian ngam
dén ham lwgng GABA ciia 3 loai ddu xanh

thwong pham

Két qua nghién ctru dugc bidu dién & Hinh 3
cho thdy ham luong lipid ban diu c6 xu huéng
giam nhe sau d6 ting manh dat dén diém cuc
dai. O ca 3 loai dau xanh thuong phém, sau
khi ngam 8 gid déu cho ham luong lipid 1a cao
nhit. Sau thoi gian nay, ham lugng lipid gidm
manh. Nguyén nhén cuia sy gia ting ham luong
lipid 1a do cac enzyme trong hat dugc hoat hda
khi d6 4m gia tang trong qua trinh ngdm hat. Vi
& dang nguyén liéu, dau xanh c6 do 4m trung
binh tir 7-13,7%, do d6 hau nhu khéng c6 céc
hoat dong trao ddi chat. Tuy nhién, khi gia ting
thoi gian ngdm, d6 4m trong hat tang, su hoat
dong cua enzyme lipolytic ciing tré nén manh
mé theo thoi gian nay mam lam cho su thuy
phan chat béo thanh ning lugng dy trit cho viée
nay mam cua hoat, hodc do chat béo da duoc
oxy héa thanh carbon dioxide va nuéc dé tao ra
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nang luong cho hat nay mam (Banchuen va cong
su, 2009; Chau va cong su, 1997) nén ham lugng
lipid ¢6 xu huéng giam manh khi tiép tuc gia ting
thoi gian ngam.
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Hinh 3: Anh hwéng ciia théi gian ngdm dén
ham lwgng lipid ciia 3 loai ddu xanh thwong
phﬁm

Ciing giéng nhu lipid, ham luong glucid giam
khi ting thoi gian ngdm. Trong qua trinh nay
mam carbohydrate dugc sir dung nhu ngudn ning
lwong cho sy phat trién ctia mam. Ngoai ra, su
hoat dong clia enzym B-amylase thiy phén tinh
bot lam ting ham luong carbohydrate don gidn.
Qua Hinh 4 c6 thé thay, khi tang thoi gian ngdm
tr 7 t&i 10 gio thi ham lwgng dudng & dau xanh
Xuan Hong c6 xu hudng giam. Di v6i 2 loai dau
xanh con lai thi khi ngdm & 8 gio lai cho két qua
t6i wu nhét.
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Hinh 4: Anh hwéng ciia thoi gian ngdm dén
ham lwgng glucid cia 3 loai ddu xanh thuwong
phém

Céc nghién ciru trude day ciing chi ra ring
thoi gian ngdm anh hudng déng ké dén kha nang
hép thu nuéce cua hat va do dé anh hudng lon dén
kha nang nay mam ctia hat. Theo nghién ciru ciia
Hussain va Burhanddin (2011), khi ngdm déu
xanh trong 10 gi®o ¢ nhiét d¢ phong 1am cai thién
t6t hon thanh phan dinh dudng cua hat. Trong khi
két qué thi nghiém lai cho thdy khi ngam trong
thoi gian 8 gid & nhiét do phong thu dwgc ham

lugng chit dinh dudng t&i wu nhit. Nguyén nhan
¢6 thé do dbi tugng nghién ciru khac nhau va
diéu kién nay mam nhu nhiét do, do 4m va oxy
cling khac nhau.

Nhu véy, dua trén két qua nay, nhém nghién
ctru chon diéu kién ngam ti wu cho 03 loai hat
d4u xanh thuong pham 1a 8 gid dé tién hanh thi
nghiém tiép theo.

3.2. Két qua khio sat anh hwéng ciia nhigt
dd @ dau xanh dén ham lwgng cdc chét dinh
dudng

Nhiét d6 1a yéu t6 anh huong rét 16n dén sy
sinh trudng thye vat n6i chung va qua trinh nay
mam noi riéng. Anh huoéng cta nhiét d6 duogc
biéu thi bing mot gi6i han tir diém tbi thidu téi
diém t6i wu dé sy ndy mam cé thé xay ra. Nhiét
d6 t&i wu 12 nhiét dd ma tai d6 ty 1é hat ndy mam
cao nhét trong thoi gian ngén nhit, néu nhiét do
du6i mue tdi vu s& din dén ty 1& nay mam thap
va thoi gian nay mam kéo dai hon (Weter va
cong su, 2010). Qua khao sat cho thdy, nhiét do
i d4u c6 anh hudng y nghia dén sy thay ddi ham
lugng céc chit dinh dudng. O hinh 5; 6; 7 va 8
cho thay, ham luong (%) protein, lipid, glucid va
GABA (pg/ml) cao nhét khi & & 34°C. Tt ca 3
loai d4u xanh hdu nhu déu cé xu hudng ting ham
luong protein, lipid, glucid va GABA khi ting
nhiét do 0 tir 30 — 34°C, nhung khi ting nhiét
lén thi ham lugng cac chit dinh dudng nay lai
c6 xu hudng giam. Ciing theo nghién ctru cia
Hussain va cdng su (2011), cho théy khi hat dau
xanh dugc wom mam & nhiét do 33,4°C 1am cai
thién t6t hon thanh phan dinh dudng cua hat.
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Hinh 5: Anh hwéng ciia nhiét do G dén ham
lwgng protein ciia 3 loai ddu xanh thwong
phfim

Trong khi d6, nghién ctu trén hat ddu nanh
lai cho thiy, hat dugc wom mam & 30°C thu duogc
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ham lugng GABA cao nhét va giam dén khi ting
nhiét d¢ (Gottesmann, 2010). Tuy nhién, gao It
nay mam & 35°C thu duwoc ham luong GABA cao
nhét (Chau va cong sy, 1997). Nhu viy, thong
qua thi nghiém nay nhoém nghién ciru chon nhiét
do 1 t8i wu cho quaé trinh nay mam cua hat dau
xanh la 34°C.
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Hinh 6: Anh hwéng ciia nhiét dé i dén ham
lwgng lipid ciia 3 loai ddu xanh thwong phim
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Hinh 7: Anh hwéng ciia nhiét dé i dén
ham lwong glucid ciia 3 loai didu xanh thwong
phim

~ e—+—Ham lvong GABA
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==m==Ham lugng GABA
dau xanh Viét San
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Ham lwrong GABA

0 - T 1 Ham lwvong GABA

30,0 32,0 34,0 36,0 38,0 dau xanh Hai
Duwong Xanh
Nhiétdé u (ug/ml)

=il

Hinh 8: Anh hwéng ciia nhiét do @ dén
ham lwgng GABA ciia 3 loai ddu xanh thwong
phim

3.3. Két qua khio sit znh hwéng ciia thoi
gian G ddu xanh dén ham lwong cac chét dinh
dwdng

Mot s6 nghién ciru cho thy diéu kién téi wu
hat dau xanh nay mam tir 30°C dén 37°C trong

40

thoi gian tir 48 gio dén 72 gio, trong moi truong
nudc ngdm cé pH 6,8 1am tang gid tri dinh dudng
clia hat, dong thoi [am ting dang k& ham luong
céc chit khang dinh dudng nhu acid phytic va
tannin (Hussain va cong su, 2011). Tuong dong
v&i cac nghién ctru nay, thi nghiém khao sat anh
huéng ctia thoi gian 0 ddu xanh duoc bd tri & 05
mure thi nghiém 24, 36, 38, 60, 72 gio. Két qua
cho thdy, ham lugng protein van tiép tuc ting
sau khi G duogc 72 gio (Hinh 10). Theo két qua
nghién ctru ctia Hussain va Burhanddin (2011),
vé t6i uu diéu kién nidy mam cua hat du xanh
thi ham lugng protein tdng trong hat ddu xanh
nay mam tai cac didu kién nhiét do khac nhau, va
cling theo nghién ctru nay thi ham luwgng protein
dat cao nhét 25,68% tai nhiét do 42°C trong thoi
gian 54,4 gio. Theo nghién ciru ciia Ohtsubo va
cong sy (2005), ham lugng protein thd cia gao
It ndy mam ciing tang khi ting thoi gian nay
mam; Bau va cong su (1997), cho rang sy gia
ting nay 1a do tdng hop céc enzyme (protease)
trong quéa trinh nay mam. Trong nghién ctu
khéc ctia Nonogaki va cong sur (2010) cho ring
su tong hop protein xay ra trong imbibitions va
nhitng thay d6i noi tiét té dong vai tro quan trong
trong viéc dat dugc sy nay mam cua hat.

=

15 —
14 ———»—  =¥=Xuan Héng
13 — ”

P —— ={l=Viét San
12 ,4’7“_—,—7‘: S

) o Hai Duvong
1 Xanh
10 T T T — |

24 36 48 60 72

Hinh 9: Anh hwéng thoi gian @ dén ham
lwgng ptotein cia 3 loai ddu xanh thwong
phém

Trong khi @6, ham luong lipid, glucid va
GABA gidm manh khi tang thoi gian 0. Qua
trinh ndy mam da st dung lipid, glucid dé tao
ning lugng cho su phat trién cia phoi. Sy nay
mam cua hat cang manh mé, thoi gian nay mam
kéo dai, ham lugng céc chét dinh dudng trong
hat cang giam (Hinh 10; 11 va 12). Theo Syed va
cOng sy (2011) ham lwgng dudng giam gan nhu
tuyén tinh, két qua cua ching t6i cling tuong tu
két qua ctia Harmuth- Hoene va cong su (1987).
Theo 6ng su giam nay la do cac loai dudong don
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gian va dé& hép thu duoc hat str dung phat trién
trong giai doan du ctia sy nay mam. Theo Ban-
chuen va cdng sy (2009) nghién ctru trén gao it
nay mam cho thdy ham luong GABA ting cao
nhat khi wom mam trong thoi gian 36 gio va sau
d6 giam dan khi tang thoi gian 1én nita. Jain va
Hai-le (2009) nghién ctru trén dau nanh cho thay
ham lugng GABA ting cao nhét sau thoi gian
48 gior va giam dan khi tiép tuc tang thoi gian.

=4==Xudn Hong

== Viét San

ol ~ - Hai Dvong Xanh

24 36 48 60 72

Hinh 10: Anh hwéng thoi gian i dén ham
lwgng lipid ciia 3 loai ddu xanh thwong phim
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Hinh 11: Anh hwéng thoi gian i dén ham
lwgng glucid ciia 3 loai ddu xanh thwong
phfim

Qua noi dung nghién ctru trén, nhiam chon
duogc nguyén li€u c6 ham lugng dinh dudng tbi
uu, dic biét ham lugng GABA nén nhém nghién
ctru chon thoi gian U ti wu 1a 24 gio.

Két luan
Nay mam 12 mot qua trinh ty nhién xay ra
trong giai doan ting truéng cta hat gidng, trong

s Ham long
GABA dau
xanh xuén
hdng.

e=fii== Ham Itrong
GABA dau
xanh viét san

Ham lugng
GABA dau
xanh hai
dwong xanh

Ham lwong GABA (pg/ml)

giy gio giv g giv
Thoigian

Hinh 12: Anh hwéng thoi gian i dén
ham lwgng GABA ciia 3 loai ddu xanh
thwong phim

d6 dap tng diéu kién t6i thiéu cho sy ting truong
va phat trién. Nay mam 14 mét qua trinh trao ddi
chét phirc tap, trong d6, céc lipid, glucid va pro-
tein luu gift trong hat gibng dwoc chia nho dé
¢6 dugc niang lwong va axit amin can thiét cho
su phat trién ciia phoi. Qua khéo sat didu kién
ndy mam trén 3 loai ddu xanh thuong phim:
Hai Duong Xanh, Xuan Hong va Viét San cho
thiy thoi gian ngdm, nhiét d6 0 va thoi gian 1
tac dong y nghia dén qua trinh ndy mam cua hat.
Ham lugng protein, lipid, glucid va GABA trong
ddu xanh dat cao nhét tai thoi gian ngam la 8
gi0, nhiét do u 1a 34°C va thoi gian u 1a 24 gio.
Trong do6, ham lugng dinh dudng trong loai dau
xanh Xuan Héng dat cao hon so véi hai loai con
lai. Ham lugng dinh du&ng ctia ddu xanh Xuan
Hdng twong tng véi didu kién 1 téi wu 1a: protein
11,997 + 0,047 %; lipid 0,557+ 0,024 %; glicid
3,13 + 0,267 % va GABA 1,61ug/ml cao gip
17,56 14n so v6i nguyén liéu khi chua nay mam.

Do bb tri thi nghiém va khéo sat doc lap timg
yéu t6 nhu thoi gian ngadm, nhiét do @ va thoi
gian 0 1én qué trinh ndy mam cta hat; nén két
qua nghién ctru chua danh gia dugc ddy du sy
tuong tac gitra cac yéu td, yéu té nao cé tac dong
y nghia hon 1én qué trinh ndy mam. Ngoai ra,
oxy va anh sang c6 thé anh hudng dén qua trinh
nay mam. Vi vdy, viéc nghién ctru ddy dt hon la
viéc 1am rat cén thiét.
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