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Changes in GABA Content of Selected Specialty Rice After Germination
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Abstract

The purposes of this work were to investigate the changes in GABA content of six different rice cultivars along
with viatmin E content and antioxidant activity after germination. Brown rice was soaked for 24 hr at 25°C and
then germinated at 37°C for 48 hr. The content of GABA and vitamin E in the rice samples was measured by using
spectrophotometeric and HPLC methods, respectively. Antioxidant activity was measured by ABTS (2,2’-azino-bis-
(3-ethylbenzothiazoline-6-sulphonic acid)) and DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging methods.
GABA and vitamin E contents were significantly increased after germination while no significant change in the anti-
oxidant activity was observed. Among the samples tested, Geunnun cultivar contained the highest GABA content
before and after germination. On the other hand, Sinmyungheugchal cultivar showed the highest content of vitamin
E and antioxidant activity compared to other rice cultivars. In conclusion, the germinated rice with high GABA con-
tent can be used for a functional ingredient in rice processing industry.
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arabinoxylan, y-aminobutyric acid(GABA),
T e 077158 4ol
2ATHKim et al., 2001; Oh, 2007).
GABAT @V & oA w) A= =224 A4
Ql glutamate”} glutamate decarboxylase(GAD)2] Znj 21-&-
o o3 AAHEE Aoz LHA AtH(Tampson et al.,
1952). GABA= SF2173A19] AAAGEDA=ZEA wo| g
FE GetA st A TS T7HIA HAE
A15S ZXA)7]71% 613l (Narayan & Nair, 1990)
7Fetet dEE dAlE SRATE A2 dEA
(Omori et al., 1987). 3+, GABAS] %7 F
A gheFo] EolE HHOﬂb Wztolut ™
ol g el A&
74]5] /\]73/\-1 X]g]._%
(Shelp et al., 1999).
AF7HA] o2l 2 FNA GABAE F7M713A she
T7F Es] WaEo] gt} Kum et al(2004)S dulE
woldt 5 GABA 3] oF 60% S7kshe AL Hast
23 Oh & Choi(2000)= chitosan 2] S $ro 24 ol
dAnle] GABA o] S7HES Hastsn) 3 Park et
al.(2001)2 =zt 7] M & Fo=M °F GABA T
o] oF 6~8Hl F7lel= AR HISATE R ofu el
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At SO Lactobacillus brevis$} Lactococcus lactis 5-©]
GABAE A4sh= Aoz ®id vk 3ltk(Nomura et al,
1999). A ol dulo) g AFE FE @ ZTEo
GABA &3 WH3lo] tjsh A 8 3 %_tg urol 39
GABA 3+ Wol 9 21 5o g A& 3itst &40
g Ao F=53F AA ot wEba B AFolM = 7lE
A AZ §F5E oA FF9] wol A - 3o GABA IF
Hsls SA st stlew o9t | vitamin E $F
gaksl & e] wstE S4 skt
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(Baekjinju), ¥ &(Ilpum) Lo}v] 2F(Goami), Al
(Sinmyungheugchal) 3 “d7¥(Sulkyeong)2] &
R Fn] FEen s FENETH A Ao}
AEZ ARESITE F35E Hol dn¢] GABA &% %
gatsl & A AREE ABTS(2,2-azino-bis-(3-
ethylbenzothiazoline-6-sulphonic acid)), DPPH(1,1-diphenyl-
2-picrylhydrazyl), GABA, NADP+ % GABaset= Sigmail
(St. Louis, MO, USA)°| 4] vitamin E standarde MerckA}
(Darmstadt, Germany)ol|A] T4 3te] AFESFATE 2 ¥l

e Hl
>, A8

AHeE &80 2 Ak analytical 2 HPLC 55& A}
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2Ol=Zd 2 A|=Z2] X2

An] JElQl ¥ 6 FFo AIEE 25°CollA 244 7F &<t
ARG F dolr] & o] &8t thA] 37°Cell A 48/\]7& Rt

AR

oAl A, Wolrt kg & ol du] AR 50°ClA
BHE Bt AZAIZ] F vpste] -70°Co| iﬂ{m}‘?i*i GABA
9} vitamin E $F3F 2 gFAks} 4] =g o) ARE-SFSI T

GABA & =9

An o] ol F GABAS] T WstE 4357 98l
e AR 1gS B8] AFst S/HTFE 7 F
homogenizer(Ultra-Turrax®T25, IKA Labortechnik Co.,
Staufen, Germany)E ©]-&3te] #ZA3IAZ1 F 50mL 73
Zet=Ae HEAFHY 9 2 A=A 70mM
lanthanum chloride$} 1 N KOHE Z}z} 713t 5 Q4%
o] 35 NS GABA o 574l ©]&3I3irh. GABA &
F’J:.__ GABaseZ o]_&o],_a i /\]/\EE] KR /\]..&O],oi*i /lg/ﬂ
Y= NADPH®| <2  spectrophotometerE ©]-8-3}¢]
340 nmol| A &4 3} tH(Zhang & Bown, 1996).

Vitamin E £

nhlE Al® 25g0] 80°C A= FHF 5SmL,
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isopropanol 10 mL, F-4= MgSO, 5 g, %8 1ll(hexane:ethyl
acetate. 90:10, v/v) 25 mLE Z}Zt 7}l Th $] mixture=
homogenizerg ©|-&3}e] oF 187+ #+23} 5l vitamin EE
FZ3I9 L bell jar filtration FRE ©]-83t] A|RE o3}
3lo] 100mLE A-&3F ¥ HPLCE #4313 tHLee et al.,
2006).
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Table 1. Changes of GABA contents in
and after germination

six rice cultivars before

nmol/g sample"

Cultivar Non-germinated Germinated
Geunnun 564.6145.3 8316.0£576.5
Goami 181.9£17.9 4427.5+284.2
Baekjinju 496.4£30.5 4871.5£165.8
Ilpum 259.8£15.7 2659.4+327.2
Sinmyungheugchal 211.3£13.1 2818.1£134.4
Sulkyeong 435.7+28.7 3966.9+300.3

" Mean of triplicate determinations expressed as nmol per g of rice (wet
weight basis)
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e s
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Table 2. Changes of vitamin E contents in six rice cultivars before and after germination

mg/100 g sample”

Cultivar aT? aT3 BT BT3 yT Y13 ST 3T3 Total
Geunnun

non-germinated 0.97 0.59 - - - 0.53 - 0.18 2.24

germinated 1.34 0.79 - - - 0.67 - 0.27 3.09
Goami

non-germinated 1.11 0.88 - - 0.05 1.10 - 0.25 3.40

germinated 1.22 0.95 - - 0.07 1.25 - 0.46 3.94
Baekijinju

non-germinated 1.09 0.66 - - 0.11 1.07 - 0.23 3.19

germinated 1.37 0.83 - - 0.27 1.29 - 0.35 4.11
Ilpum

non-germinated 0.97 0.65 - - 0.16 1.23 - 0.19 3.19

germinated 1.03 0.69 - - 0.10 1.28 - 0.41 3.50
Sinmyungheugchal

non-germinated 1.17 1.10 - - 0.23 1.81 - 0.51 4.87

germinated 1.26 1.08 - - 0.13 1.81 - 0.56 491
Sulkyeong

non-germinated 1.22 0.74 - - 0.08 1.05 - 0.22 3.38

germinated 1.26 0.69 - - 0.10 0.98 - 0.26 3.29

" Mean of duplicate determinations expressed as mg per 100 g of rice (wet weight basis).

? Corresponding tocopherols and tocotrienols
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Fig. 1. ABTS radical scavenging activity of the methanol
extracts from six rice cultivars. A; Geunnun, B; Goami, C;
Baekjinju, D; Ilpum, E; Sinmyungheugchal, F; Sulkyeong.
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Fig. 2. DPPH radical scavenging activity of the methanol
extracts from six rice cultivars. A; Geunnun, B; Goami, C;
Baekjinju, D; Ilpum, E; Sinmyungheugchal, F; Sulkyeong.
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