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Quality Characteristics of Defatted Rice Bran, Sansung Takju
(Cloudy Korean Rice Wine)

Bong-Hee Seo' - Hyun-Ju Hwang - Ki-Hyup Sung
Dept. of Culinary & Food Service Management. Sejong University'

Abstract

In this study, rice bran containing biologically active substances, including oryzanol and dietary fiber, Ko-
rean food industry was used in glutinous rice 7akju(a cloudy Korean rice wine) fermentation. During fer-
mented in rice wine, four different amounts of defatted rice bran(0, 3, 6, and 10g) were formulated in a recipe
and fermentation characteristics, physicochemical properties, and sensory characteristics of product were ana-
lyzed. An increase in the amount of defatted rice bran was witnessed by heightened pH values in the fermen-
tation period. The titratable acidity of sansung takju was increased with high levels of defatted rice bran. The
titratable acidity of defatted rice bran zakju during the fermentation period significantly was decreased, and then
increased. FRAP radical-scavenging activity of TDT6 2.56 g/moL, compare with the control group, showed
the highest reducing power. The results of the sensory evaluation showed that overall-acceptability had the
highest scores in the sansung takju containing TDT3(3%) level of defatted rice bran. In conclusion, sansung
takju added with TDT3(3%) of defatted rice bran is rated most prefrence in the four groups in this parts quality
and acceptability.
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{Table 1> Formulas of Sansung Takju with added crude defatted rice bran
Ingredients(g)
Samples” TDT(g) Rice(g) Traditional Yeast(g) Water(mL)
nuruk(g)
Control 0 1,000 96 8 1,500
TDT3 30 970 96 8 1,500
TDT6 60 940 96 8 1,500
TDT10 100 900 96 8 1,500
1) Samples : Control : Crude defatted rice bran 0%.

TDT3 : Crude defatted rice bran 3%.
TDT6 : Crude defatted rice bran 6%.
TDT10 : Crude defatted rice bran 10%.

Glutinous rice

|

Washing (5 times)

l

Soaking (4 hrs)

|

Washing (5 times)

|

Draining (30 min)

|

Milling (20 mesh)

|

Steaming (30 min)

|

Cooling (20~257C, 20 min))

|

Mixing (10 min)

|

Put into a pot

|

Fermentation

|

Takju

Rincing glutinous rice
until the water is clear

Adding
defated rice bran 3%, 6%, 10%

Adding
water(1,500 mL), yeast(8 g)
Sansung Nuruk(20 g)

25C 1 day
!
18C 9 days

<Fig. 1> Flow sheet for preparation of Sansung Takju added crude defatted rice bran.
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1) pH S NEME =5

TS AIRRE 25CF-27]9A
24 Azt ?ﬂ%’é‘}ﬂﬁ 5% F 18CR =2 v &
2, 4,7, 104 ¥4 02 AFehn A&t pH
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AL M=ol = AHE 045 xm membrane filterol|
E3A7] F o 20 mLE HPLCE £Aj8l3ith
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{Table 2> HPLC operating parameters for ethanol

analysis
Parameters Condition
Aminex HPX-87c
Column
(300 mmx7.8 mm, BIO-RAD)
Detector Waters RI-W410
Flow rate 0.6 mL/min

Mobile phase 0.01 M potassium sulfate in water
Oven temp. 85T

Injection Vol. 20 p¢L

Column< Aminex HPX-87¢ (300x7.8 mm, Bio-
rad Lab., Hercules, CA, USA)S A}M&-3}1 o,
L 85T, o5 #5-2 0.6 mL/min
© 2 31391, AE7]+E Refractive Index Detector
(RI-W410, Waters Co., Milford, MA, USA)E A}
&3tk

column <

3) FRAP(Ferric Reducing Antioxidant
Power) 2iCIZF &1 E6=H

Benzie®} Strain(Benzie IF ; Strain JJ 1996)°l|
o M S AR 3351 21 300 mm sodium
acetate buffer (pH 3.6), 10 mm TPTZ(2,4,6-tripy-
ridyl-s-triazine)/40 mm HCI, Z12] 31 20mm FeCl;
£ 10:1: 19 HE= Z38E v 37°CollA 10~
1553 WA A1Z] & 0.9 mLe] working agent®l] 30
pLe] A& gole Egatar, Sl 30&1t v
$-A17#  Spectrophotometer(Shimadzu, UV  mini
1240, Japan)E ©]-8-3l] 593 nmo|X SH=E =
ottt EEA2 ascorbic acid< 62.5, 125,
250, 500 pMe] EEE ZA|Et] AE-EISIT)

FRAP value (um)

_ 0—4min 4 A4593nm sample
0—4min 4 A593nm standard

X FRAP value of standdard (m)
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SKnuruk flavor), » Y(sweet tas-
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taste), 214221
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221 SPSS(Statistics package for the social sci-
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1. pH

92 n7tE AR AV B A VI F
pHE B3 Ayl (Table 3>3 2t

kg 0¥l control©] 4.89, TDT3©] 5.12, TDT6
o] 531, TDT10°] 53322 YElgon, g 2d
7HA] control 3.91, TDT3°] 4.09, TDT6°] 4.19,
TDT10°] 4.652 AA Aoz Fadhs 43S
Eldit) 28 79 o] F pHE F7leto]. ¥ 10
o] TDT10°] 4.64% 7} =& 32 Uehich &
A 1]7te] A7Vl W& pHe] o]+ control©]
g0, 1,2, 4,7, 10890 4.89, 3.92. 391, 3.97,
4.11, 4235 YRSl o, g4 n17% 3%<] TDT3
29g 0, 1, 2, 4, 7, 1089 5.12, 4.15, 4.09, 4.01,
4.23, 4349 g2 YA A7 6%<]

YA o) Ak gRe BAEA 123

TDT6-S & 0, 1, 2, 4, 7, 102491 5.31. 447, 4.19,
430, 431, 431, 4495 Yo, EX]n)7%
10%¢] TDT10S 2E 0, 1, 2, 4, 7, 10L9)] 5.33,
4.66, 4.65, 4.56, 4.61, 4.642] S YeERNSITE &
A m)7ke] Hrbgo] $71845 pHeE B2 4=
YeRflom, o2l ztolE HIATtHp<0.05).
ol ABFEH MFFES 0|83 g5 Az
D EEA ] A3F A Park JH 2012)9F e A3}
£ UEhllon, o] 7)o o] T =
o

TDT6°] 0.21, TDT10°] 0.28 % LtEbstomn wg
29744 controlS 0.42, TDT3©] 0.51, TDT6°]
0.49, TDT10°] 0.54% AAH o= ZF7let= A
< yehith g 490 APAEE sl
kg 7Y control2 0.31, TDT3°] 0.33, TDT6C]
0.36, TDT10°] 4412 7}2dls 7488 Vehdch
9] n)7ke] Aot wE ARAze] W=
control-2 0.18~0.429] 7+& YehiSlon, Exn|

{Table 3> pH change of Sanaung Takju with added crude defatted rice bran during fermentation for 10 days

Fermentation time(day)

Sample
0 1 2 4 7 10 F-value
Control ~ 4.89£0.03**  3.92+0.02*  3.91x0.01"  3.97£0.01°°  4.11x0.01°  4.23+0.01®® 2,335.350™"
TDT3 5.12+0.03%  4.15+0.02°  4.09+0.01F  4.01+0.07F  4.23+0.02°C  4.34+0.01®  418.265™"
TDT6 531£0.01**  4.47+£0.01°®  4.19+0.04°°  4.30+£0.01°°  431+0.04°°  4.49+0.01°®  797.816™"
TDTI0  5.33£0.03*  4.66+0.05"  4.65:0.01"®  4.56£0.03°C  4.61+0.02°C  4.64+0.07®  164.254™"
F-value 207.545"" 384964 629.057" 144.697°" 216.118" 87.138"™

Y Values are mean+S.D.
2) a~d

3) A~E

" p<0.001.

mean in a column by different superscripts are significantly different at the p<0.05 level.
mean in a row by different superscripts are significantly different at the p<0.05 level.
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{Table 4> Titratable acidity change of Sanaung Takju with added crude defatted rice bran during fermentation

for 10 days
Fermentation time(day)

Sample

1 2 4 7 10 F-value
Control  0.18+0.03  0.32+0.03*°  0.42+0.01°*  0.33£0.01°  0.3140.02°C  0.3740.02°®  42.505™"
TDT3  0.25£0.02°°  0.34+0.01°C  0.51£0.01®*  0.40+0.01*%  0.33+0.01°¢  0.38+0.02°®  178.500""
TDT6  0.21£0.01%C  0.36+£0.03°®  0.49+0.05°*  0.37+0.04°5  0.36+0.03°®  0.40£0.02™%  22.466™
TDTI0  0.2840.05C  0.43+0.01"®  0.5440.03**  0.43+0.02°®  0.41+0.01"®  0.43+0.02°® 35.132"
F-value 7.489" 12.222° 10.425" 10.065" 16.648™ 7.000"

Y Values are mean+S.D.
2) a~c

3) A~D

ko

Y "p<0.05, “'p<0.01, "p<0.001.
7 3%¢1 TDT3-S 0.25~0.519] 72 Jehfdch
2] v7}k 6%2) TDT6S L& 0, 1,2, 4, 7, 104
o 0.21, 0.36, 0.49, 0.37, 0.36, 0.409] S JERY
Rom, g n7}k 10%2 TDTI0S HE 0, 1, 2,
4,7, 1049) 0.28, 0.43, 0.54, 0.43, 0.41, 0.439]
2 JERIITE g4 w7te] drtEke] Svhee
& AP E =2 S UeElen, {23
2ol & YERATHp<0.05). ©]213F 23+ Han 5
o] 9 (Han et al 1999)°l|4 A=} S78l= A
2 o] B= Q3| ofn|izito] Frlste]

mean in a column by different superscripts are significantly different at the p<0.05 level.
mean in a row by different superscripts are significantly different at the p<0.05 level.

=11 [=]
92| wtE AUk AW B daE
2 (Table 5>} 2t} &4 n|A-E& H7ke AHd
g9 d3E TS TE 049 controlo] 0.16,

TDT3°] 0.21, TDT6°] 0.22, TDT10°] 0.162.=
Yelstorn, wg 1Yo control©] 7.82, TDT3°]
8.15, TDT6°] 7.83, TDT10¢] 7.95% HAA A o=

{Table 5> Changes in ethanol concentration of Sanaung Takju with added crude defatted rice bran during

fermentation for 10 days

Fermentation time(day)

Sample
0 1 4 10 F-value
Control 0.16+0.02°° 7.82+0.04°¢ 14.85+0.10%8 16.51+0.02%4 55,420.416™"
TDT3 0.21+0.01%° 8.15+0.01%C 14.01+0.16*® 16.20+0.01°* 23,765.820""
TDT6 0.22+0.01°° 7.83+0.01°¢ 12.86+0.02% 16.07+0.02%* 847,978.968""
TDT10 0.16+0.01°° 7.95+0.01°¢ 13.34+0.048 15.75+0.01% 372,490.988"
F-value 22.545™ 172.003™* 240984 1,741.481™

Y Values are mean+S.D.
2) a~d
2) A~D

3) ok

p<0.001.

mean in a column by different superscripts are significantly different at the p<0.05 level.
mean in a row by different superscripts are significantly different at the p<0.05 level.
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S7Fehe 73S YERATE 28 102l control-2
16.51, TDT3°] 16.20, TDT6°] 16.07, TDT10°]
15752 8 7|3to] Z¥gte] wpe} fejHoz
7T gA] Ao ke wE 43
ke g1 1|7t 0%2] controlo] L& 0L ol A
1027HA] 0.16%(w/v)oll A 16.51%(wiv), BA] 1]
7+ 3%21 TDT3©] 0.21%(w/v)oll A 16.20%(w/v)
2] 17} 6%<1 TDT6°] 0.22%(w/v)olA 16.07%
(wiv), B4 117 10%2] TDT10°] 0.16% (w/v)°l
A 15.75%(wiv)e] HEE YeRd o, gx] u|7%
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o] g4ksl &3} 5 FRAP(ferric reducing antioxi-
dant power) radical-scavenging activityS =7 3t
A3} = <(Table 6>2} 2t} Control 1.98 g/moL
0|9, TDT6°] 2.56 g/moL = TZtel H]af
7w SdEs Yehilen, TDT32 2.17
g/moL = G#| w7 Hrigro] St E St
ke 235 YeRd nAdde 2% dlE sk
ol gol dfrEol Sl ol B0l ferric
g S Yehdtka AYztEm, AjSolmAl
A7} F7)(Kim YT et al 2010)¢} 7 or)ur H7}t
F719] FHEA 2 s AH(Jeon HL et al
2013)°l1A AfSolAl Eda) A erfutel 7t
o] 7S FTketed & A5 frAke A

S et

g0 7| 5% b
gl A3}= (Table 7> 3} 2
7= TDT3¢] 7.05, con-
trol©| 6.55, TDT6°] 5.95, TDT10°] 5.152] ¢o &
YEbt o™ Nuruk flavore TDT6°] 6.65, TDT10
o] 6.35, TDT3©] 6.20, control©] 5.65¢] <02 1}
EFAT) Sweet tastes= TDT3©| 6.35, control©]
5.70, TDT6°] 5.20, wFA| 2t S & TDT10°] 4.55°]
A2 JeERPSTE Sour tastex= TDT3A 6.75,
control®ll Al 6.102.2, TDT6A 5.65, TDT109]
A 5209 71355 YERATE Alcohol taste=
sour taste®} sweet tasteol| A9} 22 A3 TDT3
4] 6.95, control®] 6.25, TDT6°] 5.45, TDT10°]

{Table 6> The contents of FRAP free radical scavenging activity of Sanaung Takju with added crude defatted

rice bran
Samples
Content
Control TDT3 TDT6 TDT10 F-value
FRAP 1.98+0.12¢ 2.17+0.04° 2.56+0.11° 2.35+0.07° 23.434™

Y Values are mean+S.D.
2) a~d

) " p<0.001.

mean in a row by different superscripts are significantly different at the p<0.05 level.
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{Table 7> Mean preference scores”

Stz k)2 A 21 A 25(2015)

of Sansung Takju with added crude defatted rice bran

Sensory

haracteristi Control TDT3 TDT6 TDT10 F-value
characteristic
Color 6.55+1.15® 7.05+1.10° 5.95+1.28° 5.15+1.09° 10.031™
Nuruk flavor 5.65+2.18° 6.20+1.40° 6.65+1.27° 6.35+0.93° 1.527
Sweet taste 5.70+1.63® 6.35+0.93° 5.20+1.47% 4.55+1.10° 6.754""
Sour taste 6.10£1.33%® 6.75+1.45° 5.65+1.09% 5.20+1.01° 5.768"
Alcohol taste 6.25+0.64° 6.95+1.57° 5.45+0.89° 4.75+1.16° 14.552""
Softness 5.20+1.28° 6.30+0.47° 6.55+1.05° 4.20+1.32° 19.8427
Overall- b b -
bilit 6.90+0.64° 7.30+1.17* 6.25+1.02" 5.65+1.42° 8.687
acceptability

Y Values are meantS.D.
2) a~c

Fk

<0.001.

3) **

<0.01,

4759] o 2 7|3 =5 YERITE Softnesse TDT-
61 A 6.55, TDT3°] 6.30, Control®] 5.20, TDT10
oA 420¢] w02 7 EEE ehgon, g

7o) HbE 2be] 2l A9l 2ol S Uehithp<
0.05).
Overall-acceptability2] =41 TDT3>control>

TDT6>TDT109] &2 Jelyich

ATE BA nAe] HrtEE gElste] &
= gt & 7IAA ke WA 54 A
=22] wike] Ayt g5 F4
N2 = GaE dolr izt st nde] Ee=
Fole HRte R FHE %ﬁo}@ n|7e] A
S AAZ F 3~10%2] Hui z47}o}oq g2
A A, IR 0%‘01] controlo1 4.89, TDT3o]
5.12, TDT6°] 5.31, TDT10°] 53302 Vteto
, &g 297K control 3.91, TDT3°] 4.09,
TDT6°] 4.19, TDT10°] 4.65% AAH o2 7+A
she AeS YERh BE 7Y o]%F pHE SV
sto], &g 100 TDT10°] 4.64% 7V =& gk

i

mean in a row by different superscripts are significantly different at the p<0.05 level,

= YEhlth 84 nAe] A7k whE pHe| At
o]& controle] W& 0, 1, 2, 4, 7, 10&€¢] 4.89,
3.92. 391, 3.97, 4.11, 4232 YJehlon, &=
17 3%<1 TDT3= & 0, 1, 2, 4, 7, 100
5.12, 4.15, 4.09, 4.01, 4.23, 4342] kS YR
ol 22117 6%2] TDT6S HE 0, 1,2, 4, 7, 10
Aol 531. 447, 4.19, 430, 431, 431, 449% JE}
Wlen, Exu)7 10%2! TDT10S &g 0, 1,
2, 4,7, 1020l 5.33, 4.66, 4.65, 4.56, 4.61, 4.642]
e YeRRITE @] niide] drtige] S

& pHE =2 32 Uepilen fol4Ql Ao
£ HAthp<0.05). ©A n)7ke] H7feol & A
Az e] Male control S 0.18~0.429] #HS U
Ehlon, gxn]7} 3991 TDT3S 0.25~0.51
o] Ft& YeRSTE 24 7 6%<] TDT6 &
F0,1,2 4,7, 1020 021, 036, 0.49, 0.37, 0.36,
0.40°] g2 e e, g4 n17 10%<] TDT-
10223 0, 1, 2, 4, 7, 10€°] 0.28, 0.43, 0.54,
0.43, 0.41, 0.439] g2 YERHRATE @A n)7te]
Vel S7HETE Wé*PEt =& @s vE
wlom, f94Q1 2to] & UEFATHp<0.05). &
Al v ke A %%‘—4 dFE FFFe T
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