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ABSTRACT This study was carried out to compare the
physicochemical characteristics and preference as a sensory
quality of Sogokju (Korean traditional rice wine) from
waxy rice varieties. The protein and moisture contents of
milled waxy rice varieties were ranged 6.9~7.2% and 12.1~
12.6%, respectively. Nunbora had the largest grain size. In
pasting properties, Hangangchalbyeo had the highest peak,
trough and final viscosities, and Dongjinchalbyeo had the
lowest viscosity curve. These differences suppose to be
caused by the amylopectin(AP) structure: Dongjinchalbyeo
has the largest short AP chains (degree of polymerization
(DP) 6-12) and the smallest middle AP chains (DP 13-24)
in 9 waxy rice varieties, while Hangangchalbyeo has the
smallest short AP chains and the largest middle AP chains.
The alcohol contents of Sogokju brewed from 9 waxy rice
varieties were 17.6~19.9%. The brix degree were ranged
20.5~23.9°Bx. The organic acid of Sogokju consisted
mainly of succinic acid, and the free sugar of it consisted
mostly of glucose. The sensory evaluation showed the highest
palatability at the Sogokju from Baegseolchalbyeo. The palata-
bility was positively correlated with the brix degree, the
glucose content, and the turbidity, and negatively correlated
with the production yield of Sogokju.
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Light Scattering Detector), 722 0.13 mL/min, Y ZF
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MA, USA)Z oji}slo] 20 uL& HPLCO|| F35}%ch 5
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Table 1. Physicochemical characteristics of milled waxy rice varieties.

Variet Protein Moisture Lipid Ash Hardness
Y (%) (%) (%) (%) (2
Baegseolchal 7.3+0.0""? 12.3£0.3" 0.83+0.07" 0.45+0.01° 7,488+1,012°
Dongjinchal 7.140.2° 12.6+0.2" 0.77+0.18¢ 0.51+0.01° 6,237+ 626%
Haepyeongchal 7.4+0.1° 12.3+0.1° 0.87+0.06" 0.510.02° 6,273+ 865%
Hangangchal 7.5+0.1° 12.240.1° 0.93+0.03" 0.50:£0.02° 6,043+1,385%
Hwaseonchal 7.1£0.1° 12.140.3° 0.63+0.07* 0.43+0.04% 7,175+1,122°
Nunbora 6.9+0.0° 12.5+0.2° 0.59+0.02° 0.36+0.04" 6,656+1,999™
Seolhyangchal 6.9+0.1° 12.540.1° 1.13+0.18° 0.55+0.01° 5,823+ 969°
Sinseonchal 7.240.0% 12.3£0.2°° 0.80+0.12" 0.39+0.02° 6,437+1,106%
Voseogchal 7.240.0% 12.6+0.2" 0.89+0.07" 0.49£0.04" 6,169+1,766%

DEach value is meantstandard deviation, 2)Any means in the same column followed by the same letter are not significantly

(»<0.05) different by Duncan's multiple range test.
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Table 2. Appearance properties of milled waxy rice varieties.
Color Shape
Variety Whiteness L a b e widh iekness Lenath
Baegseolchal 48.1" 76.9¢ 0.0° 13.8° 5.88° 3.01° 2.09°% 1.95"
Dongjinchal 48.9¢ 77.4° 0.2° 13.3° 4.90°¢ 2.98" 2.05¢ 1.65°
Haepyeongchal 50.2° 78.0° 0.3¢ 13.3° 5.14° 2.95%¢ 2.09°% 1.74°
Hangangchal 473" 76.3" 0.3¢ 13.8° 5.03% 2.73" 2.03" 1.84°
Hwaseonchal 50.0° 78.0° 0.4° 13.7° 4.96% 2.95%¢ 2.14" 1.68%
Nunbora 53.9° 80.1° -0.2° 12.1° 5.11% 3.15° 2.40° 1.62"
Seolhyangchal 49.8° 77.9¢ 0.5 13.3° 4.98% 2.89% 2.11%¢ 1.72°
Sinseonchal 51.4° 78.6° 0.4° 13.4° 5.03% 2.88° 2.06%" 1.74°
Voseogchal 47.1" 76.5 0.3 13.3° 5.00° 2.92°% 2.17° 1.71%¢

l)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range

test.
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Table 3. Pasting characteristics of milled waxy rice varieties.
Variety wz?gl;ty Vlegsgtly Breakdown” Vil::cl)zlity Setback” Terl:;:lrr;fure
®RVU") (RVU) (RVU) RVU) (RVU) (C)
Baegseolchal 85.6+1.9"°%) 26.740.2" 59.0+1.7" 36.6+0.4" -49.0+1.5¢ 68.1+0.1%
Dongjinchal 59.5+8.1° 22.0+2.1% 37.546.1° 31.0+2.3¢ 28.545.9° 68.1+0.0™
Haepyeongchal 94.4+52° 45.0+1.5° 49.4+3 8° 59.742.8° -34.743.1° 68.1+£0.0™
Hangangchal 176.3+4.0° 85.1£2.5° 91.242.2° 106.9+2.6 -69.3+1.4° 68.1+0.0™
Hwaseonchal 115.3+3.3 51.3+0.7° 63.9+3.0" 66.1+0.5" -49.2+2 8" 68.1+0.0™
Nunbora 80.2+2.8° 28.8+0.7" 51.4+2.3¢ 39.7+1.2" -40.5+1.8" 68.1+0.1™
Sinseonchal 91.7+1.3° 40.0+1.1 51.8+0.2° 53.1+2.1¢ -38.7+0.9™ 68.2+0.1°
Seolhyangchal 90.0+3.9° 36.0+1.2° 54.0+2.8% 47.5+1.4° -42.6+2.8° 68.1+0.0™
Voseogchal 87.6+4.9% 36.2+1.6° 51.4+3.4° 47.742.0° -39.943.0b° 68.0+0.0°

1)Rapid Visco Units, *Peak viscosity minus trough viscosity, *Final viscosity minus peak viscosity, “Each value is mean+standard
deviation, *’Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's

multiple range test.

Table 4. Amylopectin chain length distributions of milled waxy rice varieties.

Variet DP" 6~12 DP 13~24 DP 25~36 DP 37~60
Y % % % %
(%) (%) (%) (%)
Baegseolchal 32.28" 51.05% 12.25° 4.44°
Dongjinchal 32.18° 50.76° 11.98° 517°
Haepyeongchal 31.69% 51.41%¢ 11.91° 5.01%
Hangangchal 31.34¢ 52.00°" 12.17° 4.49°
Hwaseonchal 31.41¢* 51.13% 12.42° 5.06*
Nunbora 31.85 51.37% 12.02° 4.79™
Seolhyangchal 31.88" 51.62°¢ 11.94* 4.56%
Sinseonchal 31.69% 51.74™ 11.89" 4.67%
Voseogchal 31.89° 51.95% 12.03" 4.17°

1)Degree of Polymerization, 2)Any means in the same column followed by the same letter are not significantly (p<0.05) different

by Duncan's multiple range test.
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Fig. 1. Chemical properties of Sogokju brewed from 9 waxy rice varieties: A; Ethanol contents, B; Brix degree, C; pH, D;
Total acidity. BS; Baegseolchal, DJ; Dongjinchal, HP; Haepyeongchal, HG: Hangangchal, HS; Hwaseonchal, NB;
Nunbora, SH; Seolhyangchal, SS; Sinseonchal, VS; Voseogchal. Any means in the same column followed by the same
letter are not significantly (p<0.05) different by Duncan's multiple range test.
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Table 5. Organic acid compositions of Sogokju from waxy rice varieties.
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Variety Citric acid Succinic acid Acetic acid Lactic acid org;(i)(tlaaci d
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)
Baegseolchal 0.85+0.01" 3.78+0.04" 0.18+0.01° 0.4140.01° 5.2240.04°
Dongjinchal 0.95+0.01° 3.9740.01° 0.25+0.00™ 0.74+0.00 5.90+0.00"
Haepyeongchal 0.92:0.00° 3.76+0.02° 0.22:+0.00™ 0.64+0.00" 5.54+0.03°
Hangangchal 0.89+0.00° 3.95+0.02° 0.13+0.00" 0.60+0.03° 5.56+0.04"
Hwaseonchal 0.98+0.01° 3.86+0.00" 0.22+0.00" 0.63+0.00" 5.69+0.00°
Nunbora 0.91+0.01° 3.75+0.02° 0.19+0.01° 0.53+0.00" 5.37+0.02°
Seolhyangchal 0.91+£0.01° 3.79+0.03" 0.19+0.00" 0.60+0.00° 5.49+0.03%
Sinseonchal 0.95+0.00" 3.7240.03° 0.19+0.00" 0.71+0.00" 5.57+0.03™
Voseogchal 0.00:£0.00" 3.49+0.05" 0.25+0.05" nd®" 3.74+0.09"

YEach value is meantstandard deviation, 2)Any means in the same column followed by the same letter are not significantly
(p<0.05) different by Duncan's multiple range test, ”Not detected.

18

HEEE Glucose

16 1 1 Total free sugar

14 -

12 4

10 :[ I T

Content (%, W/V)

BS DJ HP HG

HS NB SH SS VS

Waxy rice variety

Fig. 2. Total free sugar and glucose contents of Sogokju from waxy rice varieties: total free sugar; the sum of glucose, fructose,
sucrose, and maltose. BS; Baegseolchal, DJ; Dongjinchal, HP; Haepyeongchal, HG: Hangangchal, HS; Hwaseonchal, NB;
Nunbora, SH; Seolhyangchal, SS; Sinseonchal, VS; Voseogchal.
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Fig. 3. Color properties of Sogokju from waxy rice varieties: A; Turbidity(%, Transmittance at 600 nm), B; Lightness(L), C;
Redness(a), D; Yellowness(b). BS; Baegseolchal, DJ; Dongjinchal, HP; Haepyeongchal, HG: Hangangchal, HS;
Hwaseonchal, NB; Nunbora, SH; Seolhyangchal, SS; Sinseonchal, VS; Voseogchal. Any means in the same column
followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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Fig. 4. Palatability of Sogokju by the panels (left) and the consumers (right) from waxy rice varieties (using 9 point scale):
BS; Baegseolchal, DJ; Dongjinchal, HP; Haepyeongchal, HG: Hangangchal, HS; Hwaseonchal, NB; Nunbora, SH;
Seolhyangchal, SS; Sinseonchal, VS; Voseogchal.

SXEH0A 2007 SA4E Ay FEoRE =9 2 ¥ = UehdE & 4 AUSith

HubEHol Zs) Al QFAAo] o, Wk ok of TsB7F A4 2e F5d U Y a3 F4 5

HEHE YujEHo] 43 AR HiEo] QtkHa et A4 It WAE AEEA(Correlation Analysis)S 53l 4]

al., 2008). WhHo|| AZZE H3l Ao] gl= Uuk 4An|x} H AiKTable 6), HIE2 7|S =+ = (Pearson correlation
=2 AR 73S ZARE A} e EN7E 28 73 coefficient 7=0.65, P<0.10), €% (=0.75, P<0.05) ¥ Z=
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Table 6. Correlation analysis between Quality Characteristics and Palatability of Sogokju from waxy rice varieties.

Correlation The panel The consumer

brix degree(0.65%),
Positive turbidity(0.75%%),
glucose content(0.59%)

peak viscosity (0.78**), trough viscosity (0.78*%*),
breakdown (0.74**), final viscosity (0.73**), protein (0.75%%*)

amylopectin short chains (DP 6-12) (-0.76%%),

. : _ *
Negative Yield(-0.60%) moisture content (-0.82**%*), setback(-0.68%%*)

* P<0.10, ** P<0.05, *** P<0.01.

@ =059, P<0.10)7H Fo] A UEryoln A4 7]IE Ao weEdl
F&(=-0.60, P<0.10)¥= F-of A¥g vepdl vbd, duk FEE aGFe dF2 I 17.6-199%, GEe
2H|ZY] 7S e SEAY R ekl A o] ARt 20.5~23.9 brix, pH 4.53~4.60, & A=+ 4.0~4.8% &
< otdEH Y ©ajH]&(=-0.76, P<0.05)}= Fo] S xZon, T2 F& glucose, §7]4H> F= succinic acid
UEhdS & & A0t o8 §3 avrkse] dibdez 2 offo] A AZ AT 5 . EF T AFEHY
HBSHe gt £3%0) oF B4 tha Aol T AP LT Fuol kol UG $RE I 1 T 4
AT GRE 2R V|SEE Ay E5E ofdEdY 2 JloR YEgth F5E A S AAAEEE Al
o At Fxef oo Bed 3354 SO FR AU B I FF T A7t IA 4t
Qo ABWLL £TFY 2RS4 T wT o F] BFUR 22 WSHAS AT AL WER
VS5 g ool wt 72es IA 2eskiih Bl ] 7S HJerh 7MY g A5F VR EE
olef3t AUE HIFOR ATF B AT WS §4  EEF F GEst o} Wiko] Fu Fikgo| o} B
] Sl WAl ARF G FEOR AYT A AL b S pelo] Borom, wE Yuot By 4
o2 AREY, olF T HAEF anFo FE Hdst E&de 7o S UEhsith
AAE 5 A2 Zdidh Yo7k $-2] A5
Se A Y Aoz 5T S AgsE Akshe AL AL
A FRg BF 12 FUR 51 A 25
SR 7log e R 7|diHEh & AEE w243 A AR Ve Sleh v =
% AL o] G S AIE ARIAA)] A (PI006818200902)
e Al ofsf 3= At
SUlellA 7P L3 AeFel Ao £ e IE=ES
o =gl A8 FFo we 8 54& AuEgdT =
] TE 9ZF0F ATFE F|Zsle] 1 AL u|wdt Bae, S. .K., Y.dC.. I;le;’- ?.Ild H. W. Il(im‘ 2001. Thz b.ro.wning
5 . ~ tion and inhibition on apple concentrated juice. J.
A7}, WA} 222 A7 2A M S48 Ve A reac
Ej H:O?EB% b 17 5= ] - Korean Soc. Food Sci. Nutr. 30(1) : 6-13.
TE T Chun, A, J. Song, H. C. Hong, and J. R. Son. 2005. Impro-
TARCR AuEH Tl A 6.9~7.5% HIRE vement of cooking properties by milling and blending in
Rl A7) M wekow sk vt 7 =9 rice cultivar Goami2. Korean J. Crop Sci. 50(S1): 88-93.
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