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Quality Properties of Glutinous Rice Kochujang added with Germinated Barley
Powder during Storage

In-Duck Park’

Dept. of Culinary Art, Chodang University, Muan 534-701, Korea

Abstract

In this study, the physicochemical and sensory properties of glutinous rice kochujang added with germinated barley powder
were periodically examined during storage at 20C for 40 days. The pH level of glutinous rice kochujang added with
germinated barley powder increased gradually with a higher amount of germinated barley powder, whereas it gradually
decreased during storage. On the other hand, acidity showed the opposite pattern. The salinity of samples decreased gradually
with a higher amount of germinated barley powder. The L-, a and b-values of samples increased gradually with a higher
amount of germinated barley powder, whereas they decreased gradually during storage. Amino nitrogen content of glutinouse
rice kochujang increased gradually with a higher amount of germinated barley powder, whereas they increased gradually during
storage. In the sensory evaluation, glutinous rice kochujang added with 5~10% germinated barley powder was superior in
color, texture and overall preference. Therefore, addition of 5~10% germinated barley powder was optimum for improving

kochujang quality.
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Table 1. Formula for manufacturing glutinouse rice Ko-

chujang added with germinated barley powder (%)
Samples” Control  GP-5% GP-10% GP-15%

Glutinouse rice 25 20 15 10
powder
Germinated barley 0 5 10 15
powder
Fermented soybean 15 15 15 15
powder
Red pepper powder 28 28 28 28
Salt 12 12 12 12
Malt 20 20 20 20
Y Control : no germinated barley powder.

GP-5% : 5% germinated barley powder added.

GP-5% : 10% germinated barley powder added.

GP-5% : 15% germinated barley powder added.
Aeet

AEE 33410 goll SRTFE 7t 50 mLE 7= T
- @243} A7l v o] 2] (Whatman No. 2)2 o] 715151t

o 10 mLE # 3 0.1 N NaOHE pH 847} 2 w7} 2%
3o} &M% NaOH &9 mLS 3l erde= ghilst
o YeERASITH

4 9 U HE

AEE AR 10 g2 F8k] FHFE 100 mLE 383 T}
< Yx7|(Saltmeter, ES-421, Japan)E ©]-&35t] =735 Th

=

%=+ Brookfield viscometer(model LVDV- 11+, brookfield
Co., USA)Z AH&3Le] 20°CllA] Spindle(No. 7)2] 34 £&2
0.3 ipme.= s}aL, 5% A3 £ 349 o= Yepiich

5. A

A = A R}A| (Chromameter CR-200, Minolta. Japan)Z =
7J5Fo] Hunter scale©l] 2|3l L(lightness), a(redness), b(yellow-
ness) #o2 UERASITH

6. =L szt

HLT FFS AR 2 g2 THT 20 mLE o] A2 F

}ste] o]l 1 mLol|] 3 mLe] DNS(dinitrosalicylic acid) A
oFg W 5ERF e BollM whgA17] 1, o AE 550 nmo]
A FHEE =33 T glucose B+ AW FAOREE 1



94 u}

obul i) Az gL 7

L

B EFRTTA 9 formol A%
o] F&te] AAIBIATKShin e al 1997a). =, A& 2 g2 H]9|
Aell Adta SF 100 mLE 715t 1A13F Bk wnkslod
Z83] gallgk thS, 0.1 N NaOH £98 2% slo] pH 84=
stk o7]el] 20 mL Eém?ﬂoﬂ—"— 7¥8taL, 0.1 N NaOH

= 38 AAsaL, Sl et

i

th 5
o7 é_‘/\l OPME‘r.

9. 4 Azl

EA| A7)+ SPSS(Statistic Package for the Social Science,
Ver. 14.0 for Window) packageE ©|-8-3to] Hi 9 EFH=2L
E F3ta, #4HEA(ANOVA) P Duncan?] B3 % H(Dun-
can's multiple range test) > 2 23S 7SSt

Zo ¥ g
1. 2u o

Table 29} 2t} A% T o} He
F 157o] pHE 5.38+0.00014 15
%] ugo} B 7l~r€ A7kek 8 3] pHE 5.02+40.02
2 A7 el s 7.&&-8}& BgE vt 54
713to] S7hetel whet BollA frelH o= pH7} 3t
g S Btk Jeon & Jung(2011)2 EA|0] 7S

AT
aF

o

o
=

re

g HOoFA o} RATHEETE

AT AN B

REEE A A "P‘:‘: 13.9840. 03%01]
Al ol HE|7HE 15%5 H7beE 38 330 Aes 1542
+1L01%E H7F ¢5o] Srides 254 Srikske 9=
Ao} Ar= qu. At = Antg &4 7)7to] ZAxgt
°ﬂ wet Sk S ek ov), ot welskE Hh
REGS A DAYl P e UE e
Ho} A7kl A sk, 531 15% H7kee] =7 vebst
=3 Fe &A] 3y 3 pHYF ok A slE
29 Awrl Bhehe ABE el Aow Leld g
(Lee & Lee 2006, Chae et al 2008, Jeong et al 2007), ¥ Z
SARE AT 2%E HehlElE, T 23gel L
2% 39 08 A4 s gAY, aE Ny
Feol] 93] WA AP AA AL Fehe R duk
A1 dolgta Bugk A-HLim & Song 2010)9} FAFSH
Agolet & = ek

°|

gutd o

=

57

o o_>L 4

uFge dee
dhol ®HeE|7tEE HUkekA %
86+0.18%°1 4 15%2] o} Hg]
AEE 8.7240.22% = i47} T

j

1= [e]
£ A8 2390 gt
R W e
Fol Z/1B5E ot
el A3 209074 Bolet 1 ol Ptk ARS8
STk 59 209 ol F ) ALl 24 ol fE AU A
L7} o o8} o] §57] BEoR oiAZItHKim e al

1994). ¥ Z3}= Lee & Lee(2006)2] wjal S5 3}ko]

T

=
9

Table 2. Changes in pH of glutinous rice kochujang added with germinated barley during fermentation at 20C

Fermentation time (days)

Samples”

0 10 20 30 40
Control A5.38+0.00°Y AB5 23+0.01° B5.13+0.02° €4.98+0.01° D4 62+0.01°
GP-5% A5.26+0.01° B5.17+0.01° B5.12+0.00° €5.02+0.01° D4.59+0.00°
GP-10% 45.02+0.01° AB4 9140.00° B4.83+0.00° 4.64+0.01° Dg.41+0.02°
GP-15% A5.02:+0.02° B4.80+0.02¢ €4.61£0.01° P4.08+0.001 D4.01+0.01°

Y Samples are same as in Table 1.

a4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05.

Y Meantstandard deviation.
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Table 3. Changes in acidity of glutinous rice kochujang added with germinated barley during fermentation at 20C (%)
Fermentation time (days)
Samples"
0 10 20 30 40
Control P13.98+0.03? €15.83+0.17¢ 516.91+0.45¢ 516.53+0.11¢ A17.4240.05°
GP-5% P14.88+0.06" ©17.08+0.37¢ 517.3240.26° 517.86+0.82¢ £18.92+0.17°
GP-10% P15.41+0.05° €18.21£0.19° 518.31+0.41° £18.99+0.21° A18.910.16°
GP-15% P15.42+1.01° €19.120.08° 19.56+0.19° 420.47+0.08" A20.45+1.02°

Y Samples are same as in Table 1.

2~4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05.

Y Meantstandard deviation.

Table 4. Changes in

salinity of glutinous rice kochujang added with germinated barley during fermentation at 20°C (%)

Fermentation time (days)

Samples"”

0 10 20 30 40
Control €8.86+0.18™ €8.86+0.26" £8.94+0.27° 48.93+1.10° 5g.91+0.62°
GP-5% A8.84+0.09° A8.85+0.16" 48.86+0.53° Bg.81+0.28" €8.7240.17°
GP-10% ABg 81+0.24° A8.86+0.15° 48.83+(0.14% B8 70+1.02° Bg.71+0.36
GP-15% B 72+0.22° ABg 78+0.53° A8.80+0.52°¢ B8 71+0.26° €8.69+0.42°

D Samples are same as in Table 1.

274 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A~C Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.03.

? Meantstandard deviation.
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Table 5. Changes in viscosity of glutinous rice kochujang added with germinated barley during fermentation at 20C (cp)
Fermentation time (days)
Samples"
0 10 20 30 40
Control A301.10+5.78% 5246.37+5.78" €212.3143.49° €P208.23+7.33° P196.88+10.12°
GP-5% 4309.12+5.56° 5216.2146.52° €204.13+10.24° ©204.02+5.49° 019372+ 4.18°
GP-10% A311.25+4.14° 5209.87+6.23° €199.98+5.29° “P194.21+4.56° P188.11+ 6.95°
GP-15% 4315.09+8.02° $201.81+5.35¢ €187.01+7.01¢ €192.11+6.12¢ P181.32+ 6.11¢

Y Samples are same as in Table 1.

2~4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05.

Y Meantstandard deviation.
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Table 6. Changes in color of glutinous rice kochujang added with germinated barley during fermentation at 20C

Fermentation time (days)
Color values Samples"”
0 10 20 30 40
Control £25.15£0.91Y  4B23,610.12° 523.1040.15° €21.91+0.12¢ 19.86+0.05°
GP-5% £26.46%0.05° 824.74+0.18" $23.61+0.18° 823.12+0.11° €21.81+0.03°
- GP-10% £27.02+0.09° 524.71+0.06" ©23.58+0.09" €23.59+0.09° P21.76+0.67°
GP-15% £28.04+0.11" B25.72+0.14* B25.44+0.21° 525.58+0.12° €22.69+0.12°
Control A17.3440.78% 516.27+1.39° €15.86+0.68° €14.97+0.49° D13.21+0.94°
GP-5% 217.61+0.48° 516.98+1.03" 516.59+0.77° €15.74+0.79° €15.26+1.23°
! GP-10% £18.25+0.99° B17.86+0.56 ©16.82+0.38" €16.47+0.88° €16.26£1.11°
GP-15% A18.26+1.239 B17.44+0.63° 517.19+0.59* €15.87+0.95° 5¢16.08+1.01°
Control A13.10+0.23%2 B12.54+1.12¢ B11.76+1.01° B11.75+0.78¢ €11.49+0.28°
GP-5% A14.75+1.02° 813.61+0.67° 513.27+0.47¢ 513.09+0.88° D12.62+0.32°
° GP-10% 216.08+0.33° 515.33+0.54° €14.08+0.77° ©14.01£0.29° D12.58+0.75°
GP-15% A16.12+0.45" AB16.08+0.67° B15.77+0.38° 515.09+0.91° ©14.27+0.99°

Y Samples are same as in Table 1.

a4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05.

Y Meantstandard deviation.
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Table 7. Changes in reducing sugar of glutinous rice kochujang added with germinated barley during fermentation at 20T (%)

Fermentation time (days)

Samples"”

0 10 20 30 40
Control P12.65+0.28° €P15.05+0.67° 519.2140.49* £19.54+0.22° €16.49£0.66
GP-5% P13.28+0.19° €P16.15+0.66 519.97+0.58° 221.14+0.45° €17.23+0.78"
GP-10% P13.84+0.25" €16.4240.62° 518.05+0.71° £18.82+0.52° ©16.82+0.71%°
GP-15% €15.79+0.59" A18.59+0.77* A18.59+0.68" 516.72+0.29¢ D13.58+0.43°

Y Samples are same as in Table 1.

a4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05.

Y Meantstandard deviation.
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Table 8. Changes in amino type nitrogen of glutinous rice kochujang added with germinated barley during fermentation

at 20C (mg%)
Fermentation time (days)
Samples"
0 10 20 30 40

Control 0170.01+9.03¢ €211.84+7.244 B242.67+11.27¢ AB285.12+3.56¢ £299.12+6.89¢
GP-5% D171.1945.11¢ 0221.19+11.44¢ €251.18+6.28° 8299.38+8.72° A321.45+6.37¢
GP-10% D183.26+4.87° €0239.17+15.17° ©267.39+6.75° B302.45+5.29° A323.11+7.38°
GP-15% 0190.28+6.38*2 €251.11£12.03 BC312.11+7.66° A331.1244.54° B327.18+10.28°

) Samples are same as in Table 1.

a4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.
A™D Means with different superscripts in the same row significantly different by Duncan's multiple range test at p<0.05

Y Meantstandard deviation
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Table 9. Sensory evaluation of glutinous rice kochujang added with germinated barley during 40 day fermentation at 20C

Fermentation time (40 days)

Samplesl) Color Flavor Taste Texture Overall
Sweetness Delicate Hot preference
Control 3.7440.67° 3.44+0.78° 3.35+0.52° 3.25+0.49° 3.74+0.80° 3.60+0.67° 3.45+0.36"
GP-5% 4.05+£0.87Y  3.74+0.67° 3.74+0.51° 3.69+0.72° 3.62+0.71° 3.87+0.37° 3.93+0.44°
GP-10% 3.81£0.23° 3.80+0.81° 3.78+0.46" 3.69+0.83" 3.64+0.69" 3.84+0.56" 3.94+0.76°
GP-15% 2.98+0.45¢ 2.91+0.55¢ 3.59+0.35° 2.77+0.64° 3.02+0.92° 2.93+0.67° 2.74+0.59¢

Y Samples are same as in Table 1.

a4 Values with different superscripts within columns are significantly by Duncan's multiple range test at p<0.05.

? Meantstandard deviation.
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