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TOM TAT

Nghién ctru nay nhdm danh gia anh hwéng ctia nhiét dé va thdi gian ndy mam dén sw bién déi ham lwong axit
gamma-aminobutyric (GABA), axit phytic va thanh phan héa hoc (chét khd téng sé, protein, lipid va tro tdng sb) cla
dau van tréng. Hat dau van dwoc G néy mam & nhiét dd 26, 28, 30 va 32°C sau 12, 24, 36, 48 gid. Ham lwvong GABA
va axit phytic dwgc xac dinh bang phwong phap so mau. Ham lwong chét khé téng sb, protein, lipid va tro tdng sb
duwoc xac dinh 1&n lwot bang phwong phap say dén khéi lwong khéng ddi, Kjedahl, Soxhlet va phwong phap nung.
Két qua cho thay nhiét d va thdi gian nAy mam anh hwéng cé y nghia théng ké dén ham lwong GABA, axit phytic va
thanh phan héa hoc cta hat dau van trang. Ndy mam & nhiét 30°C/36 gid tao cho dau cé ham lwong GABA va
protein cao nhét, axit phytic va tro tdng s gidm theo thdi gian ma khong bi anh hwdng bdi nhiét dd. Ham Iwong lipid
va kho téng sb gidm khi thdi gian va nhiét do tang.

Tw khéa: DAau van trdng, ndy mam, axit gamma-aminobutyric, axit phytic, thanh phan héa hoc.

The Effects of Germination on Gamma-aminobutyric Acid, Phytic Acid
and Chemical Composition of Hyacinth bean (Lablab purpureus (L.) Sweet)

ABSTRACT

The study aimed to investigate the effects of temperature and germination time on the changing of gamma-
aminobutyric acid (GABA), phytic acid and the hyacinth bean’s compositions (total solid content, protein, lipid, ash
content). The seeds of Hyacinth bean were germinated at 26, 28, 30 and 32°C for 12, 24, 36 and 48h. GABA and
phytic acid were analyzed using the colorimetric methods. Total solid, protein, lipid and ash content were analyzed
using the drying method, Kjeldahl, Soxhlet and incineration, respectively. The results showed that the germination
was significantly influenced by GABA, phytic acid and chemical compositions of the germinated hyacinth bean seeds.
Hyacinth bean seeds were germinated at 30°C for 36h showed the highest content of GABA and protein. Phytic acid
and total ash content significantly decreased as prolonging germination without being affected by incubated
temperature. Lipid and total solid content also decreased as increasing germination temperature and prolonging
incubation time.

Keywords: Hyacinth bean, germination, gamma-aminobutyric acid, phytic acid, hyacinth bean composition.

nhiéu nim tai chau A, Trung Péng, chau Phi,

1. AT VAN DE chau My va chau Au (Akpapunam, 1996). N6

Pau van tring (Lablab purpureus (L.)
Sweet) con goi 1a bach bién dau, bach dau hay
dau bién, thudc ho Pau (Fabaceae). Trong cac
loai thudc ho dau thi dau van tréng 1a mot trong
nhiing loai it dudc biét dén va nghién ctu. Tuy
nhién, loai dau nay ciing da duge tréng tir rat

duge st dung cht yéu dé lam thuc phadm 6 dang
tuoi, thé nhu qua xanh dung dé xao n&u hoic
hat khé dung dé ham nau véi cac loai thuc
pham khac. Ngoai ra, cdc bo phan khac ciua dau
van trdng nhu ré, than, 14 va hat con dugc st
dung dé 1am thudc chiia bénh trong Péng y hoic
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trdng (Lablab purpureus (L.) Sweet)

lam thtic &n chan nudi. Hat dau van tring kho
chtia 21,5 dén 24,9% protein (Akpapunam,
1996); 6,8% chat xd thdo (Duke, 1983); 0,7
mg/100g vitamin nhém B, trong d6 dic biét
riboflavin chiém 0,1 mg/100g (Duke, 1983).

GABA 1la axit amin phi protein hoa tan
trong nudc, né ton tai ¢ lugng nhé trong mot s6
loai thuc vat duge st dung lam thuc phdm nhu
céac loai rau (chan vit, khoai tdy, bép cai, ming
tay, sup lo va ca chua), cac loai trai cay (tao va
nho), mot s6 loai ngii céc (yén mach va ngd)
(Quilez & Diana, 2016) va trong cac hat dau d6
(Nguyén Dtic Doan & D6 Thi Ha, 2020). GABA
da duge chiing minh c6 nhiéu lgi ich d6i véi co
thé dong vat nhu giam huyét 4p (Matsuo & cs.,
2012), giam cholesterol trong mau (Usuki & cs.,
2011), cai thién hoat dong cia gan va than (Kim
& cs., 2004). Hon niia, né con c6 tac dong tic ché
cac xung dan truyén than kinh trong hé thong
than kinh trung uong, ngéin chin hiéu qua cac
con dau, giam cac trang thai cang thing va lo
au ciing nhu tc ché su phat trién cta cac t& bao
ung thu (Nguyén Diic Doan & D6 Thi Ha, 2020).
Vi vay, viéc nghién ctiu va phat trién cac san
pham thuc phdm giau GABA da trd thanh xu
huéng giau tiém ning va ngay cang dudc md
rong. Mot s6 nhém san phadm thuc phidm da
duge nghién ctiu lam giam GABA phai ké dén
nhu: tra xanh giau GABA (Huang & cs., 2014;
Jeng & cs., 2007), mam lda mi (Youn & cs.,
2011), dau nanh (Guo & cs., 2011; Nguyén Dtic
Doan & D& Thi Ha, 2020).

Mic du dau dd giau cac chat dinh dudng
nhung ching thudng chtta mét s thanh phan
khong c6 1oi nhu chat khang trypsin va axit
phytic (Nguyén Dtc Doan & D6 Thi Ha, 2020).
Axit phytic 1am ting kha nang dio thai cta céc
khoang ch&t quan trong trong co thé ngusi nhu
canxi, magie, sit va kém. Do dé, né gép phan
vao viéc gay thidu hut cac chat khoang 6 mot so
nguoi c¢6 ché dd &n phu thudc vao nhiing loai
thiic 4n nay nhu 14 nguén cung cap chit khoang
co ban (Vasi¢ & cs., 2012). Ngoai ra, khi dudc
két hop véi protein, axit phytic lam giam su hoa
tan cua protein, vi vay lam giam qua trinh hap
thu protein cta co thé. Theo Nguyén Ptc Doan
& D& Thi Ha (2020) ndy mam 1a bién phap dé

738

lam giam ham lugng axit phytic trong dau
tuong. Hon niia, qua trinh nidy mam con lam
ting ham luong protein vd GABA trong mot s6
loai thuc vat. Nhan dinh nay da dugc ching
minh qua mét s6 nghién ctu trén hat dau nanh
(Nguyén Diic Doan & D6 Thi Ha, 2020), trén
hat gao 14t (Zhang & cs., 2014) va trén hat dau
xanh (Truong Nhat Trung & Déng Thi Anh Dao,
2016). Tuy nhién, theo nhu ching téi dugc biét,
cho dén nay c6 rat it nghién citu vé GABA, axit
phytic va su bién d6i ctia ching trong quéa trinh
xti I§ ndy mam hat dau van tring.

Nghién ctu nay nham danh gia anh hudng
ctia ndy mam dén su bién d6i ham lugng GABA,
axit phytic v4 mot s6 thanh phan héa hoc khac
cta hat dau van tréng. Trén co s6 d6 c6 thé st
dung hat dau van tring ndy mam dé san xuit
cac san phadm thuc phdm giau hoat chét sinh
hoc nhu GABA.

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

Hat dau van trdng thu mua ti& Céng ty
Noéng san Phi Minh Tam con t6i thiéu 2/3 han
sti dung, dudgc loai bd cac hat vd, 1ép, tap chat roi
bao quan trong ngin mat ta lanh dé tranh hu
hoéng trude khi st dung.

Ch&t chudn GABA 1a san pham cta héng
Sigma Aldrich (St Louis, MO, M), chat chuén
axit phytic dang muéi natri phytate dudc mua
cua hang Sigma Aldrich (Buchs, Thuy Si). Cac
héa chat thong thuong khac ddm bao chat lugng
phén tich.

~ . Y - < ~ N
2.2, Chuan bi diau van trang nay mam

P4u van tring ndy mam dudc chudn bi nhu
trinh bay & hinh 1 va md ta tom tat nhu sau:
Hat dau van trdng dudgc loai bo cac hat v, 1ép,
tap chdt. Véi mbi diéu kién nhiét do & ndy mam,
14y 4kg dau khoé réi ngdm ngap mit dau 10cm
trong nudc may théng thudng 6 nhiét do 36°C
trong 10 gio. Sau khi dé dé rao nudc, hat dau
duge chia thanh 4 phinbing nhau dé 4 niy
mAam & nhiét do 26, 28, 30 va 32°C trong 12, 24,
36 va 48 gid trong tu vi khi hau c6 d6 4m khong
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khi 65%, tucng tng vdi 16 cong thic thi nghiém.
Két thic ndy mam, hat dau loai bd cac hat
khong ndy mam, tach vo, rtia sach rdéi nghién
min va bao quan 6 nhiét d6 -20°C trudc khi
phan tich cic chi tiéu. Hat dau sau khi ngam,
khéng niy mAm, tdch vd rdi nghién nhé dugde
dung lam mau d6i chiing.

2.3. Phan tich axit gamma-aminobutyric

GABA dugc phan tich theo m6 ta cua Zhang
& cs. (2014). Can 1g (= 0,001g) mAu vao 6ng
eppendorf va thém 5ml nuéc khii ion. Hén hgp
dem lic vortex trong 1 gid v6i téc d6 240
vong/phit & 25°C sau d6 gan 13y dich trong. Hut
0,5ml dich vao 6ng thuy tinh, thém 0,2ml dém
borat pH 9; 0,1ml phenol va 0,4ml NaClO 9%.
Léc déu hdn hgp, dun cach thuy trong 10 phut
sau d6é cho vao nuéc lanh 2-5°C trong 20 phiit,
lac hén hgp lién tuc cho dén khi xuét hién mau
xanh lam. Cudi cing thém 2ml ethanol 60%. Cac
mau thi nghiém dudge phan tich 1ap lai 3 1an.

Ham lugng GABA dugce xac dinh dua trén
d6 thi dudng chuén c6 néng d6 nhu sau: 0; 0,04;
0,08; 0,12; 0,16; 0,2 mg/l véi gia tri R? = 0,9989.
Ham lugng GABA trong 6ng nghiém dudc xac
dinh d6 hap thu bing may quang phd hip thu
phan ti (UV-4802, Unico, Melville, NY, USA) &
budc séng 645nm.

2.4. Phan tich axit phytic

Ham lugng axit phytic duge phan tich bing
phuong phap so mau dugc mo td bdi Nguyén
Dtc Doan & D4 Thi Ha (2020). Can chinh xac
khoang 0,5g (+ 0,001g) mau da déng nhit vao
ong eppendorf 14ml, thém 10ml axit HCI 2,4%
rdi 1ac & téc do 220 vong/phit trong 16 gid. Sau
khi ly tAm 6 t6c do 1.000 vong/phit 6 10°C trong
20 phit, gan 18y dich trong cho vao 6ng ly tdm
roi thém 0,5g NaCl (d6 tinh khiét 99,5%), lac
vortex & 350 vong/phut trong 20 phiut cho tan
hé&t mubi, sau dé 1 mau & -20°C trong 20 phiit.
Mau dugde ly tdm véi toc dd 1.000 vong/phit
trong 20 phit 6 10°C rdi tach 14y dich trong.
L&y 1ml dich trong pha loang v6i 24ml nudc cat
siéu sach, sau d6 ldy 3ml da pha lodng thém
1ml dung dich Wade (0,03% FeCl, 6H,O + 0,3%
axit sulfosalicylic) cho vao dng eppendorf va lic
déu. Dem mau di ly tdm véi tdéc do 1.000

vong/phit trong 10 phidt 6 nhiét d6 10°C. Cac
dung dich chuén axit phytic dudc chuén bi bing
cach pha natri phytate chuén véi nuée cat siéu
sach dé dat dugc néng d6 0; 18,75; 37,5; 75; 150;
300 pg/ml. Méi dung dich chudn duge thém
dung dich Wade va tién hanh nhu trén. Mau
phan tich va miu chudn duge tién hanh do d6
hap thu & bude séng 500nm bang may quang
phé hép thu phan td (Shimazu UV 1800,
Nhat Ban). Ham lugng axit phytic trong mau
dugce tinh toan theo mé td ctia Latta & Eskin
(1980). Cac mau thi nghiém dugc phan tich lip
lai 3 lan.

2.5. Thanh phan héa hoc

Ham lugng chét khé tong s6 dude thuc hién
bing phuong phap sdy dén khoi lugng khong doi
theo tiéu chuén Viét Nam TCVN 4295:2009.
Ham lugng protein dudc xac dinh bang phuong
phap Kjeldahl theo TCVN 8125:2009 (ISO
20483:2006). Ham lugng chat béo dude xac dinh
bang phuong phéap Soxhlet theo
TCVN 4295:2009. Ham lugng tro tdng s8 dudc
xac dinh bing phuong phap nung theo TCVN
8124:2009 (ISO 2171:2007). Cac mau thi
nghiém dudc phan tich lap lai 3 1an.

2.6. X1t 1y s6 lidu

Két qua dugc biéu thi s6 liéu trung binh va
d6 léch chuén. Cac s6 litu duge xt 1y bang
phuong phap phén tich phuong sai ANOVA 2
nhan t6 bing phan mém Minitab.16.2.0.

3. KET QUA VA THAO LUAN

3.1. Anh huéng niy mAm dén ham lugng
axit gamma-aminobutyric cua dau van

Anh hudng clia nhiét d6 va thdi gian nay
mam dén ham lugng GABA trong hat dau van
trdng dugc trinh bay & hinh 2. Két qua xt ly
théng ké thu dudc cho thiy nhiét d6 (P <0,001),
thoi gian ndy mam (P <0,001) va su tuong tac
ctua hai yéu t& nay (P <0,001) d&éu anh hudng cé
¥ nghia thong ké dén su bién d6i ham luong
GABA (Bang 1). Pau sau nidy mam déu cho thay
c6 ham lugng GABA cao hon trong hat dau chua
ndy mam (1,34 mg/g chit khé). Ham luong
GABA thu dugc thap nhat khi hat dau van
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tring ndy mam & nhiét d6 26°C/12 gid (1,66
mg/g chat kho) va né da tang lén gan gap doi
khi & & nhiét @ 30°C/36 giv (2,36 mglg chét
khé) (Hinh 2).

Két qua nghién ctu nay cling cho thay ham
luong GABA tang khi tang nhiét do6 ndy mam va
tang tu 1,79 mg/g chat kho dén 2,05 mg/g chat
khé khi nhiét d6 ndy mam tang ti 26°C lén
30°C, tuy nhién khi & ndy mam & 32°C thi ham
lugng GABA giam dang ké (Hinh 2). Két qua
cling tuong tu doi véi anh hudng cta thoi gian
niy mam dén ham lugng GABA, ttic 1a tang dan
ham lugng va dat mdc to1 da 6 36 gid sau do

gidm xudng J 48 gio (Hinh 2). Theo Guo & cs.
(2017), nhiét d6 t6t nhét dé tich lay GABA cao
nhat 1a ¢ 30°C va né phu hop véi két qua cia
nghién ctu nay.

Mot s6 nghién ciu di ching minh dugc
ring su ting ham lugng GABA 1a do su chuyén
héa axit glutamic bdi phan ing khii cacbon do
enzyme glutamic acid decarboxylase (GAD)
(Truong Nhat Trung & Déng Thi Anh Dao,
2016). Axit glutamic tao ra cht yéu la do thay
phan protein va ham lugng va ham lugng ctia né
da dudc chiing minh la tang 1én trong qua trinh
nidy mam (Xu & Hu, 2014).

A

Ngam (36°C - 10h)

A

N&y mam (theo ché d6 thi nghiém)

.

Tach vd

Rira

sach

A

Nghién

A

Béo quan -20°C

N N ~ . A A - g A A
Hinh 1. Quy trinh chuan bi mau dau van trang nay mam

Bang 1. Su tac dong ctia nidy mam dén ham lugng axit gamma-aminobutyric,

axit phytic va thanh phan héa hoc ctia hat dau van tring

Yéu té GABA Axit phytic Protein Lipid Tro Chét kho
nghién ctru (mg/g ck) (mg/g ck) (% ck) (% ck) (% ck) (% ck)
ANOVA 2 nhan té
Nhiét do wrx n/s n/s wex n/s wrx
Thoi gian . . . ok . .
Nhiét d6 va thoi gian b n/s n/s n/s n/s b

Ghi chi: Su tdc dong cta cac diéu kién ndy mam cé y nghia théng ké *** P <0,001;

n/s: khéng c6 y nghia théng ké; ck: chat khé.
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3.2. Anh huéng ndy mam dén ham lugng
axit phytic cua dau van

Anh hudng clia nhiét d6 va thdi gian nay
mam dén ham lugng axit phytic trong hat dau
van trdng sau ndy mam dugc trinh bay 6 hinh 3.
Tu két qua xi 1y thong ké thu duge c6 thé thiy
ham lugng axit phytic khong chiu sy anh hudng
cta nhiét d6 ndy mam (P >0,05). Trong khi d6
né chiu su tac dong cé ¥ nghia ctia thoi gian néy
mam (P <0,001). Ngoai ra, su tuong tac cua hai
yéu td cling khong anh hudng dén axit phytic

(P >0,05) (Bang 1). Hinh 3 cho thiy ring & tat
ca cac nhiét d6 ndy mam thi ham lugng axit
phytic déu c6 xu hudng giam dan theo thoi gian
ndy mam va thap hon rdt nhiéu so véi ham
lugng ctia né trudec khi ndy mam (36,51 mg/g
ch&'t kho). Thoi gian ndy mam 48 gis da tao cho
hat dau c6 ham lugng axit phytic thap nhat la
25,54 mg/g chat kho. Két qua nay ciing phu hop
v6i nhan dinh cia Ghavidel & Prakash (2007)
cho ring qué trinh ndy mam lam giam ham
lugng axit phytic t61 18-21% ham lugng so véi
hat chua ndy mam.
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0,00 ~

24h
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3.3. Anh hudng niy mim dén thanh phin
héa hoc ctia dau van trang

Ham lugng protein, lipid, tro téng sé va
chat kho téng s6 cua hat dau van tring nay
mAam & cac diéu kién khac nhau duge thé hién
tuong tng & hinh 4. K&t qua xt 1y thong ké thu
dudc cho thay thdi gian ndy mam anh hudng cé
¥ nghia d&n ham lugng protein (P <0,001), ham
luong lipid (P <0,001), ham lugng tro téng s6
(P <0,001) va ham lugng chit khé téng s6
(P <0,001) (Bang 1). Trong khi dé6, nhiét dd nay
mam chi tac dong c6 ¥ nghia d&n ham lugng
lipid va ham lugng chat khé téng s6 (P <0,001).
Su tuong tac gifia hai yéu t& nghién ctu chi anh
hudng c6 ¥ nghia théng ké dén ham lugng chat
khé tong s6 (P <0,001) (Bang 1).

Ham lugng protein ting tit 18,72% chat kho
trong hat chua ndy mam 1én 21,69% chat kho
trong hat ndy mam & 30°C/36 gid (Hinh 4A).
Trong khi d6, ham lugng lipid va ham lugng tro
tong s6 giam ti 1,64% chat kho va 4,66% chat
kho trong hat chua ndy mam xuéng 1,47% chat
kh6 va 3,53% chat kho tuong tng, tuong tu
trong hat ndy mam & 26°C/48 gis (Hinh 4B, 4C).

Hinh 4A cho thay & bat ki nhiét d6 nay
mAm ndo, ham lugng protein déu cé sy tang lén
c6 ¥y nghia khi kéo dai thoi gian ti 12 gio dén 36
gid, sau d6 c6 xu huéng gidm nhe néu kéo dai
thoi gian dén 48 gis. Khi hat dau ciing ndy mam
¢ nhiét do 30°C, sau 36 gid, ham lugng protein
1a 21,69% va giam xudng 20,63% khi kéo dai
thdi gian ndy mam lén 48 gis. Khi ndy mam, cac
phan tng sinh héa dién ra manh mé trong hat,
vi vAy su ting 1én caa protein c6 thé 1a do qua
trinh sinh téng hdp dién ra trong hat khi nay
mam. Hon niia, ham lugng protein ting c6 thé
lién quan dén su that thoat ham lugng chat kho
cua hat trong qua trinh ndy mam do
carbonhydrate chuyén héa thanh CO, va nudc
trong qua trinh ho hap cua hat (Nguyén Dic
Doan & D6 Thi Ha, 2020). Trai véi protein, ham
lugng lipid c6 xu huéng gidm trong qua trinh
ndy mam (Hinh 4B). Su giam ham lugng lipid c6
thé 1a do hat st dung lipid nhu ngudn cung cdp
nang luong dé cung cdp cho cac qua trinh sinh

héa dién ra trong hat hodc su that thoat lipid
trong qua trinh ngdm hat trudc lic ndy mam
(Nguyén Dtic Doan & D4 Thi Ha, 2020).

Cac két qua nghién ctitu thu dudc ciing cho
thay & tit ca cac nhiét @6 ndy mam, ham luong
tro téng s6 déu giam manh trong thoi gian 4
niy mam, va né giam tit 4,66% chét khé trong
hat chua nay mam xudng thap nhat (3,70%)
ch&'t kho trong hat ndy mam khi 4 ndy mam &
26°C trong 36 gid (Hinh 4C). Su giam ham
lugng tro tong s6 nay cé thé dugce giai thich do
mot phan cac nguyén to khoang da hoa tan vao
nuéc khi ngadm hat truée lic nay mam (Nguyén
Dtc Doan & D6 Thi Ha, 2020), tuong tu nhu véi
ham lugng chat khé téng s6 (Hinh 4D). Két qua
thé hién ham luong chat kho tdng s6 giam trong
qué trinh ndy mam cua dau van tring ciing phi
hop véi két qua trong nghién ctu ctia Trung &
cs. (2017) trén d6i tuong hat dau xanh

4. KET LUAN

Nhiét d6 va thoi gian nidy mam c6 anh
hudng quan trong dén su bién déi ham luong
GABA, axit phytic v4 mdt s6 thanh phan héa
hoc khac ctia hat dau van tring. Trong d6 ham
luong GABA va protein trong dau van sau néy
mAm & nhiét do 32°C sau 36 gid c6 ham luong
cao nhat tuong ting 6 miic 2,13 mg/g chat kho va
21,19 mg/g chat khé. Axit phytic va tro tong s6
giam dan theo thoi gian ma khong bi anh hudng
bdi nhiét do, ham lugng lipid va kho téng sb
giam dan khi thoi gian va nhiét dd ting.

K&t qua trén c6 thé md ra trién vong cho su
phat trién cac san phdm thuc phdm dugc lam
gidau GABA théng qua qué trinh niy mam ti
hat dau van tréng, gép phan lam da dang san
pham ciing nhu nang cao gia tri cho hat dau.
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