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Characteristics of GABA Rice Makgeolli Made by Korean
Traditional Rice Wine Method of Geupchungju
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ABSTRACT This study was performed to elucidate the fermentation and sensory characteristics of Korean traditional
rice wine, makgeolli, made from GABA rice, which has a high content of GABA (gamma-aminobutyric acid). GABA
rice is a brown rice that is not easily fermented by general makgeolli manufacturing methods. Thus, the Geupchungju
method, which is a Korean traditional manufacturing method for makgeolli using a fermentation starter and additional
malt, was considered for making makgeolli from GABA rice. We confirmed that Geupchungju method showed a
high saccharification and stable alcohol fermentation ability in the early stages of fermentation. However, malt addition
more than 2% resulted in a lower score in the sensory evaluation of the final product. It was also confirmed that
GABA content of GABA makgeolli was higher than that of commercial makgeolli by 2.3-fold. Our result provides
useful information toward improving quality of brown rice makgeolli.
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water 2 L, makgeolli starter 200 mL
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Fig. 1. A flow diagram for preparation of GABA rice makgeolli
by using Geupcheongju method.
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Table 1. Weight reduction of GABA rice makgeolli during the fermentation

Samplel) Final weight reduction (%)
Day A B C D E
1 100.00£0.00” 100.00+0.00 100.0020.00 100.00+0.00 100.00£0.00
2 97.48+0.03%Y 97.97+0.03° 96.77+0.04° 96.10+0.10° 95.39+0.06"
3 96.31+0.07° 96.32+0.03° 91.2440.06° 90.12+0.07° 88.80+0.08"
4 95.50+0.06° 95.34+0.05° 85.40+0.06° 83.89+0.07° 82.00£0.19"
8 94.89+0.06° 94.71+0.07° 78.59+0.10° 76.91+0.02° 74.58+0.03"

YA: GABA glutinous unpolished rice makgeolli made by Hosanchun method, B: GABA unpolished rice makgeolli made by Hosanchun
method, C: GABA unpolished rice makgeolli made by Geupcheongju method (malt 0%), D: GABA unpolished rice makgeolli
made by Geupcheongju method (malt 2%), E: GABA unpolished rice makgeolli made by Geupcheongju method (malt 4%).

YAll values are expressed as mean+SD.

Means with different letters in a row are significantly different at P<0.05 by Duncan's multiple range test.
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Table 2. Sugar contents and alcohol concentration of GABA rice makgeolli made by Geupcheongju method
Sample! Sugar concentration (°Brix) Alcohol concentration (%)

P Before flavoring After flavoring Before flavoring After flavoring

A-1 6.90+0.22""” 3.17£0.15° 12.70+1.45" 6.03+0.25

B-1 7.40+1.05° 3.4040.10" 13.50+0.95° 5.90+0.46°

C-1 7.90+0.91" 3.90+0.10° 14.40+2.61° 7.10£0.26°

A2 6.90+0.22° 6.97+0.15° 12.70£1.45° 6.00+0.20°

B-2 7.40£1.05" 7.13+0.15° 13.50+0.95" 4.97+0.35°

C-2 7.90+0.91° 7.100.10° 14.40+2.61° 6.10£0.10"

D - 3.90+0.10 - 5.03+0.15

E - 3.07+0.21 - 6.00+£0.10

YA-1: (malt 0%) GABA rice makgeolli, aspartame added, B-1: (malt 2%) GABA rice makgeolli, aspartame added, C-1: (malt 4%)
GABA rice makgeolli, aspartame added, A-2: (malt 0%) GABA rice makgeolli, oligosaccharide added, B-2: (malt 2%) GABA
rice makgeolli, oligosaccharide added, C-2: (malt 4%) GABA rice makgeolli, oligosaccharide added, D: K company's makgeolli,
E: D company's makgeolli.

All values are expressed as mean+SD.

Means with different letters in a column are significantly different at P<0.05 by Duncan's multiple range test.

Table 3. pH and acidity of GABA rice makgeolli made by Geupcheongju method

Sample” pH Acidity (w/v%)

p Before flavoring After flavoring Before flavoring After flavoring
A-1 3.87+0.17"" 3.96:+0.09" 0.397+0.042° 0.181+0.013"
B-1 3.91+0.21° 4.01+0.13" 0.386+0.053° 0.201+0.003°
C-1 4.05+0.23" 4.08+0.28" 0.439+0.041° 0.240+0.001¢
A-2 3.87+0.17" 3.87+0.17" 0.397+0.042° 0.197+0.002°
B-2 3.91+0.21° 3.93+0.18" 0.386+0.053° 0.205+0.004°
C-2 4.05+0.23" 4.03+0.22" 0.439+0.041° 0.225+0.004°
D - 3.9240.25 - 0.209+0.025

E - 4.02+0.19 - 0.183+0.042

See the legend of Table 2.
DAl values are expressed as mean+SD.
*Means with different letters in a column are significantly different at P<0.05 by Duncan's multiple range test.
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Table 4. Reducing sugar of GABA rice makgeolli made by
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Table 5. Contents of gamma-aminobutyric acid in GABA rice
makgeolli made by Geupcheongju method

Reducing sugar (%)

GABA (mg/100 mL)

Samplel) ; -
Before flavoring After flavoring GABA rice makgeolli” 109.57
A-1 0.58+0.03"2? 0.49+0.03° K company's makgeolli 47.28
a a
B-1 0'43i0‘05a 0'29i0'02a YGABA rice makgeolli fermented with 2% malt.
C-1 0.39+0.04 0.25+0.05
A-2 0.58+0.03" 4.19+0.04°
B-2 0.43+0.05° 3.89:£0.02° deje] GABA &3S frejotr|ient 248 Fdto] Zelst
C-2 0.39+0.04* 3.40+0.02° At} 7upRretA el o] GABA dFeko] A|whE = gul whAd g
0 - T B ou) o] %& Aow UEhdth(Table 5). ol&
TSee the legend of Tabl — GABAZ} &5} A4kl ol @ waol b4 A =
See the legend of Table 2. - _ - oy
All values are expressed as meanSD. A el SJsiA el 7R gths Choi(26)9] =
*Means with different letters in a column are significantly dif- I dA|5he] wde] g Fo = 7Rk o] GABAYF oA

ferent at P<0.05 by Duncan's multiple range test.

o
o
10
L
o

amylase®] 28] 2 H’ﬂ
A BAE AA glucoseZ E-al| E o),
=ly 71A=Z o8 HE =03 A
Ol-ifq'd’g A 7Vel #3b Al wbd el o
14014 0.49%= 3.40901 4 4.19%% e}
A P:r“f’ﬂ Hlal frol s ez v vebst=T
co L§]r°ﬂ’\1 N et So] ol ~ulere] EH
© vl gol7] fitoltt, zu|
= AT AlFe] AT ol
Efte=t ol S7]1El

e
Mo o ot
O i A orfe

L

0

©

L
0 Hob 4 =

=

o

oM o N owE ol
PR
oo o i

oof v
29 oo
g

B~

N

ol
o
£
olN
N
=~
of
Qo
MC G
. N
=
Y
K

LA & A TH25).

WSt B 2rH2lo] GABA B

Fhube AelEy 242 GABAZH U
8ol & Ao Ped Ak b FFL
2 53 9718 S 2% A7kse] 89 Hot

dulo Hla] <F
L5 &2] 50%
g Al7l 7t

AE4

4e Fpthe A o

=

HsEot

wE Yz} ghnd shpaetdele) gsgst Ase
Table 63 2ot ¥ = Q75 A7 8L =rpdRS
delstel Azsta, gl nge) opastgow xvlste] o
FE X 5~7%7F HEE A3 = Aﬂ fsk ul— Eal/\;q

AAA A5 ol tate] £AE A3k, A AE
A we sk naste] Pt A WA Hold A
o qesten, $YA AR St i &)
AR o184 P ANE) A A
SR R % neld, 1% )
Fe 2007 A% uth op2st
AR 7

AtsE T

o
i

5
Ao ek
ge] H7bt et el Y3
ol hputde ] o) 4@

E

AE AFRHA FRFULS o] §3te] HAYS A2
4 5451 5% 5 2SI BE F AA FF
Wael A, pll, A3e, DAY L WE 5 24D
Az, QES WA G0l 27 B o 8HL ¥

HAE LYHOR AL S Asla. 1)

23}

—L
A

g]

Table 6. Sensory evaluation of GABA rice makgeolli made by Geupcheongju method

Item Sample"

ems A-1 B-1 C-1 A2 B-2 c-2 D E
Taste 2754093 3.18+£0.83°  2.75£1.06™ 2.12+£1.08® 2.1241.08" 1.93+0.99 2.18+1.10® 1.81£1.04°
Color 2.81+0.91 3.0040.89  3.25+0.85  2.93£1.06  3.06£0.92  2.62+0.80  3.25+1.12  3.00+0.96
Flavor 3.12+0.88" 3.06£0.77°  3.25+1.00° 2.62+0.88° 2.75£0.93°  2.50+0.63" 2.68+1.30°  1.75+0.93°
Texture 3.12+1.14% 331£1.07°  2.52+1.08" 2.374£0.95"°  2.62+0.88" 2.62£0.95 237+0.95"  2.37+0.95°
Overall 3.06£0.77> 3.1240.88°  3.00£0.89™ 2.25+£1.00® 2.50+£1.03™° 2.25+0.93" 2.37+1.02"° 2.18+0.83"

1)See the legend of Table 2. “All values are expressed as mean+SD.
Means with different letters in a row are significantly different at P<0.05 by Duncan's multiple range test.
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