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Effects of physico—chemical treatment on ‘Nunkeunhukchal (black sticky rice with
giant embryo) for the enhancement of GABA (y— aminobutyric acid) contents

Sang-lk Han*T, Ji-Eun Ra*, Kyung-Hye Seo*, Ji-Young Park*, Woo Duck Seo*, Dong—Soo Park*, Jun—Hyun Cho*,
Jong—-Hee Lee**, Eun-Yeong Sim*, and Min—-Hee Nam*

*Department of Functional Crop, NICS, RDA, Miryang 627-803, Korea
**Rural Development Administration, Jeonju 560-500, Korea

ABSTRACT We assessed the GABA accumulation and other
components after the ‘Nunkeunhukchal (BGE)’, ‘Josanghukchal
(BR)’, and ‘Ilmibyeo (IB)’ grain was soaked in water for
24, 36, 48, 60, 72 and 96 hr. The results showed a continuous
accumulation of GABA in soaking treated brown rice of
BGE and IB. Among the treated hours, 72 hours of soaking
had the maximal accumulation of GABA (51.4 mg/100 g),
amino acid, polyphenol and other components. The activities
of glutamate decarboxylase (GAD) in brown rice and rice-bran
were the same in BGE rice. However, the formation of GABA
treated with L-glutamate as substrate showed dramatic increase
of 354.6 (fourteen times higher than normal extraction) and
726.4 mg/100 g in BGE rice and rice-bran, respectively.
These results suggested that the soaking and extraction with
L-glutamate buffer could be better methods for the harvest
of increased GABA.

Keywords : rice, ‘Nunkeunhukchal’, soaking, germination,
GABA
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2l GABA (y-aminobutyric acid)
E o FHokal SlS= ERISHUTHKIim er al., 2013;
Park et al., 2009; Saikusa et al., 1994; Seo et al., 2011).
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Fig. 1. Changes of rice sprout length through the days after
planting on petridish. BGE : ‘Nunkeunhukchal’, BR
“Josanghukchal’, IB : ‘Ilmi’.
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Fig. 2. Changes of GABA and total amino acid contents according to the growth stages. Left: GABA contents, right; total amino

acid contents. Stage-1:

sprout length 0~0.5 mm, stage-2: 0.5~5 mm, stage-3; 5~10 mm, stage-4: 10~20 mm.
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3. Changes of polyphenol contents according to the soaking

hours at 30C.

Table 1. GABA and total amino acid contents by commercial large scale germination condition in Nunkeunhukchal.

BGE 1B
Brown rice Germinated rice Brown rice Germinated rice
GABA (mg/100 g) 24.6+0.5 126.9+7.4 3.3+0.2 23.2+1.6
Total amino acid (mg/100 g) 191.2+6.9 695.5+17.7 108.6+5.5 226.3+13.7

* All values are mean £SD (n=3).

Table 2. Changes of protein contents according to the soaking hours at 30C.

Treatment Brown rice

Soaking hours (hrs)

24 72
BGE* 9.0+0.1 9.240.1 9.7+0.1
BR* 7.8+0.4 8.3£0.0 8.8+0.1
IB* 7.5+£0.2 6.5+0.0 7.0£0.1

* BGE : ‘Nunkeunhukchal’, BR : “Josanghukchal’, IB : ‘Ilmi’,

All

values are mean +SD (n=3).
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Table 3. Lipid and fatty acids contents after 72 hours of soaking at 30°C in brown rice.

Varieties Treatment Lipids (%) SF* (%) USF* (%)
BGE Brown rice 3.840.1 19.3+0.1 80.7+0.1
Soaking (72 hrs) 3.4+0.1 21.3+0.1 78.7+0.1

Brown rice 3.1+0.5 21.1+0.1 79.8+0.1

BR Soaking (72 hrs) 3.140.1 21.3+0.1 78.8+0.1
Brown rice 3.1+0.0 18.2+0.1 81.8+0.1

1B Soaking (72 hrs) 2.2+0.4 21.2+0.1 78.8+0.1

* SF : saturated fatty acid, USF : unsaturated fatty acid, All values are mean £SD (n=3).

60 250
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Control 24hr 36 48 60 72 96 Control 24hr 36 48 60 72 96

Fig. 4. Changes of GABA and total amino acid contents according to the soaking hours at 30C. Left: GABA contents, right;
total amino acid contents.

= ol Sk 72A17F AFolA 14 mg/ge = 7Y 3 BE EFFOlA A = 24A7t0] AU Tt sl &
8% BT O2E AGH AvE AN HL @ As) Z7et AL §olRHE BolA) gkski 72
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FOIT Qs AOR BT, £RSRO AL T2 A sl B0l SLA mg/100 g0 R BE AOR 24}
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et al. (2005). A AR o FEke Bt 7247 AEo|A L2
o & otvlleAl g2 221.6 mg/100 go] 3l
EE0f 2lst X[dat X[HAr SHEF HO|
Aol ot At AAF RS AT dat A B0 elst g gt = W3l
F2 FE5E] A9 dulo] 3.8%9] H|F| 3.4%= 7hAs) ol ozt & T Haks 35EolA AF Algte] doj
A, AAT ZAE BRI B0l Wrle] 807%0] Mol vk AH T P Fleks ARolsith B9
A 78 7%= oF7F Aaskith Al A= BlS WA U =E5EE 9641704 64.3 mg/g o= FAIgkRre Ho|
2 Ho] AHEEFRL 3.1%0A] 22%=E A4S, Ex3) 1 a1, o Ao A= sucrose, raffinose, fructose?| dHaF
Ak g Wn)o] 81.8%olA] 78.8% Tt & ul2sAL Zolnin] vl glucosed] T 24417
AFolA 12.5 mg/gld] Hhsf 12047kl 4 49.6 mg/go =
RS0l o3t FHle} Sotn|At 2t tHo| 2 2oz Z/l9e molm otk WEAITH| Ay wet
Wl o3t dvle] sjel ojulicdl B AT AT @ ol Zvjela B6 TRz ekl Flee AL
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Fig. 5. Changes of total sugar contents and sugar composition in Nunkeunhukchal (BGE) according to the soaking hours at
30°C. Left: total sugar contents, right; sugar composition in BGE.

SRENIZ 7|E2E AIBSINS B2l 7} & HEt
ZAE 53 A EA oA 71 AYA-E glutamate decar-
boxylase (GAD, EC 4.1.1.15) &40] 280 oJg)A] Z=
EPXHL-glutamic acid) S 25 € A=Y GAD G4+ 714
Ao 7He] Ao Tolst= Ao ® HirE il QItK(Liu
et al. 2004). TG FZELAL Helof 93] s} ghepo] 27
H AES A Sdotel B 7154 woldn] A4S
o3 ZEEALS 70| H2]at B% QtHOh ef al. 2002a,
2002b, ). whebA] EE52ol| 23HE GADE 49| 2180 o
o 91l FE 8ol 71 AT FRELS

EAAE A9 Aol RS Mok
lg Sepbo] Z3HE 5 mLo)
= Table 40 Lebdl A3} 2]
2 354.6 mg/100 g&| 77 &
H|3)] 144 7pu} AAEFo] 27 sl ar, &

A\ M= FFEAto] et g2 F9- 726.4 mg/100 g
o= of 3HH 7t F7rekich 22 AREE du]d] Feke

Hu|o} M A Z+ZF 189.6 mg/100 g} 265.5 mg/100 gO &
7ieh Apape] S7lalek of Asteld el sl

& Oh et al. (2002a)0] B1aF 22} Helo] o)at 7hu}
AR GAE TS Wl T 9T, W R RE A o]
wch 14w ol Fhut gegel SAS1G8S Hela gtk

Kl

GAD SA0| A X

w252 7 Aol Hejsh= GAD (2FEANE
AP f249] H|ZHA(specific activity)S 4317 Y& &
of BA| chd oS 47 Ayf= Table 50f Ehd
Ay ol wE5HE] AA oA o] 7Y ol

93.5 mg/go] o] AL, th5o] dn|o BA, 25

Table 4. Comparison of GABA contents using L-glutamate as
a substrate in extraction buffer in BGE rice and rice
bran.

GABA BGE 1B

(mg/100 g) Brown rice Rice bran Brown rice Rice bran

Control 24.6£0.5 265.6+48.2 3.3+£0.2  91.0+13.1
GA* 354.6+32.6 726.4+42.8 189.6+£37.9 265.5+22.8

*Glutamic acid (30 mM) used as a substrate in extraction
buffer.

Table 5. GAD specific activity in brown rice and rice bran
using glutamic acid containing extraction buffer.

Protein GABA  GAD activity

Varieties Type

(mg/g) (uM) (Unit*)

BGE Brown rice 63.3t4.6 63.5+6.4 1.0+0.1
Rice bran 93.5+9.7 96.9+8.4 1.0+0.1

Brown rice 16.9+0.6 18.3+£7.4 1.1+0.1

1B Rice bran 71.6£3.9 49.9+4.5 0.7+0.1

*GAD activity (Unit) : GABA uM/hr/mg of protein
2 A &olqinh V1A= 5
7hat A3 nt ofof] ©HE GAD &40 g Yulo] 4
oL mﬁg EI-BAEC %

EiE]
w9l ¢ 9 bkl A e
70 Slth 9 w2 Roldh wAe) Mgge ne
1.0 unit9] S Hof Tl o} ax
o] g o] Z7lekaL ol tﬂra} 7}HH BFE 2ol
z7)8ke 3ol
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ot Aol & & Qo] FREAES Thikz Al
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