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Abstract

This research aimed to determine the quality characteristics of kochujang made of sword bean chunggukjang.
The effects of chunggukjang addition were compared in products fermented for 90 days. During the fermentation
period of kochujang, sword bean chunggukjang was added at 0, 2, 5, 8, and 10%. The moisture content ranged
from 40.24 to 42.83% (w/w). After 90 days of fermentation, sodium chloride was at around 10.2 to 10.3%, which
was not much different from that of control kochujang (SBC 0) before and after fermentation. The color values
were not significantly different between SBC kochujang and traditional kochujang. The microbial counts in 0,
2, 5, 8, and 10% SBC kochujang fermented for 90 days were around 5.42% 107 to 9.59x 10’ CFU/g for aerobic
viable cells, 1.14x 10? to 9.73x 10> CFU/g for yeast, and 8.49x 10% to 1.25% 10° CFU/g for Bacillus cereus. Sensory
evaluation of kochujang showed that the comprehensive preference was 5.40, 5.15, 6.30, 6.10, and 6.95, re-
spectively, for SBC 0, 2, 5, 8, and 10%. In conclusion, the quality difference between SBC and traditional kochu-
Jang was not significant, and sensory evaluation of kochujang showed that SBC 10% received the highest score.
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Table 1. Mixing ratio of materials for preparation of kochu-
Jang added with sword bean chunggukjang

Kochujang” (Unit: w/w9%)
SBC 0 SBC 2 SBC5 SBC 8 SBC 10
Glutinous rice 27.8 21.8 27.8 27.8 27.8

Material

powder
Red pepper 16.6 16.6 16.6 16.6 16.6
Meju 10.0 8.0 5.0 2.0 0.0
sBcY 0.0 2.0 5.0 8.0 10.0
Malt powder 4.2 4.2 4.2 4.2 4.2
Salt 9.8 9.8 9.8 9.8 9.8
Water 31.6 31.6 31.6 31.6 31.6
Sum (%) 100.0 100.0 100.0 100.0 100.0

PSBC: sword bean chunggukjang powder.

YSBC 0: 10% meju, SBC 2: 8% meju+2% SBC, SBC 5 5%
meju+5% SBC, SBC 8 2% meju+8% SBC, SBC 10: 10%
SBC.
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Soaking
(24 hr at 27°C)

Gelatinization and
Saccharification (90 min at 60°C)

sat |
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Fig. 1. Schematic diagram for preparation of kochujang.
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Table 2. The physicochemical in kochujang during fermentation
Type of Fermentation (days)
koc]zujangl) 0 30 60 90
SBC 0 40.63+0.05" 425440.11 43.37+0.16 43.01+0.12
SBC 2 40.65+0.07° 42.12+0.12° 43.09+0.08> 42.65+0.20™
Moisture (w/w%) SBC 5 40.24+0.08° 42.01+0.06" 4321+0.11° 42.8340.15%
SBC 8 40.7340.08" 41.6240.17° 42.95+0.07° 42.5040.09™
SBC 10 40.60+0.11° 41.71+0.11° 42.71+0.14 42.32+0.09¢
SBC 0 10.13£0.06™ 10.03+0.06 10.23+0.12° 10.23£0.06™
SBC 2 10.03£0.06 10.23+0.06° 10.10£0.10™ 10.30£0.10
Sodium chloride (w/w%) SBC 5 10.13+0.06 10.00+0.10° 10.23+0.06° 10.20+0.10
SBC 8 10.03+0.06 10.23+0.06° 10.23+0.06" 10.23+0.06
SBC 10 10.13£0.06 10.00£0.10 10.07+0.06" 10.27£0.06
SBC 0 7.93+0.02" 7.99+0.03™ 858+0.03™ 7.80+0.03"
SBC 2 8.05+0.13 8.12+0.07" 856+0.31 7.98+0.05"
Protein (w/w%) SBC 5 7.84+0.15" 7.94+0.13° 8.40+0.16 7.62+0.11°
SBC 8 7.97+0.06™ 8.07+0.06™ 856+0.31 7.88+0.01"
SBC 10 8.080.09° 8.18+0.08" 858+0.27 8.00+0.01°
SBC 0 13.30£0.15° 16.53+0.15° 17.49+0.09 15.64+0.10°
SBC 2 13.91+0.15 16.18+0.07¢ 16.99+0.08¢ 16.07+0.12¢
Reducing sugar (w/w%) SBC 5 14.41+0.11° 16.26+0.08¢ 17.11+0.09° 16.47+0.08°
SBC 8 14.89+0.02" 16.82+0.09" 17.71+0.10 16.84+0.06"
SBC 10 15.39+0.07° 17.07+0.05 18.04+0.08" 17.21+0.11°
SBC 0 193.24+0.84 211.68+0.41° 212.60+0.30° 206.90+0.44°
SBC 2 188.12+1.09 210.64+0.32° 216.62+0.29" 224.97+057
Amino-nitrogen (mg%) SBC 5 185.82+0.27° 214.30+0.77° 214.63+0.37" 217.87+0.37°
SBC 8 191.13+0.90° 193.75+0.23° 212.30+0.35° 210.50+0.66°
SBC 10 197.90+0.20° 193.34+0.37 212.9340.38° 209.07 +0.50°
SBC 0 510+0.01" 5.05+0.02™ 5.01+0.01" 497+0.01™
SBC 2 5.11+0.01° 5.04+0.01 5.01+0.01® 5.01+0.01°
pH SBC 5 5.11+0.01° 5.06+0.02 5.02+0.01° 5.00+0.02"
SBC 8 5.09+0.02" 5.04£0.02 5.00+0.01" 496+0.01°
SBC 10 510£0.017 5.04+0.01 5.00+0.01° 4.9740.02™

PSBC: sword bean chunggukjang powder, SBC 0: 10% meju, SBC 2: 8% meju+2% SBC, SBC 5: 5% meju+5% SBC, SBC &:

2% meju+8% SBC, SBC 10: 10% SBC.

?Values are mean+ standard deviation (n=3). ™not significant. * “Means with the same letter in column are not significantly different

at p<0.05 level by Duncan’s multiple range test.
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Table 3. Color values of kochujang during fermentation

Type of Color Fermentation time (days)
kochujang” 0 30 60 90
L 2691 3027 2985 2043
a 209 2080 2152 20,02
SBC 0 b 1362 1451 1407 1343
AE 2601 2746 2763 2598
L 3035 2915 2952 2840
a 2135 2045 2097 1802
SBC 2 b 1460 1396 1382 1227
AE 2796 2651 2697 2346
L 3181 3046 2999 2008
a 2253 2035 2024 1942
SBC 5 b 1598 1480 1379 1337
JE 3013 2734 2655 2537
L 3007 3005 2884 2952
a 2175 2190 2149 20.09
SBC 8 b 1510 1532 1402 1333
AE 9843 2866 2725 2603
L 3142 2956 289 2883
‘ a 2213 2143 2037 1978
SBC 10 y5u3 1423 1338 1308
JAE 2939 2755 2606 2543

YSee footnote Table 2.
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Table 4. Changes of aerobic viable cells and viable cell count in kochujang during fermentation

Fermentation (days, Unit: CFU/g)

Type of Imc/mjangJ )

0 30 60 90
SBC 0 6.01x 10’ 7.18x 10 5.98x 10 8.69x 10
SBC 2 559 % 10° 6.98x 10' 6.34x 10' 9.59x 10’

Aerobic viable cells SBC 5 4.74x 10' 3.69x 10 3.45x 10 752107
SBC 8 759x 10 4.63x 10’ 4.25x 10 542 %10’
SBC 10 5.43x 10" 3.49x 10" 7.34x 10 6.48 x 107
SBC 0 2.36x 10° 3.59x 10° 1.65%10° 258 10”
SBC 2 1.19%10° 1.11x10° 219x10° 558 10°

Viable cell count SBC 5 1.76 % 10” 1.53%x10° 5.39x 107 1.14x10°
SBC 8 9.49 x 10' 2.18x10° 1.01x 10’ 9.73x 10°
SBC 10 9.37x10' 1.45x 10" 1.20x 10" 4.25% 10"

YSee footnote Table 2.

10'~1.76 x 10* CFU/g 43=°]
1.14x10°~258x10° CFU/g $3°]
FR 471 SBC 2, 5, 8, 100] SBC 01 =
U 30Y o] Foll= TAdte AEE JET o] 2=
& 7)o F2A3A ERFI} Z7130H(33,34)= B e
AFSF 43S o Shin 5(31)0] Hadk A5
ARG 10° CFU/gRTHE Be £330t £4 909 A
SBC 09] ER4%< 10022 & w) SBC 2, 5, 8 € 109
ARSF0] 216, 44, 377, 165% 2 SBC H7ea A ¢lo]
SBC 09 37.7%¢} vlalste] @2 FFo|leH, o2 b
ol TSl w9 AFF A5 2] HUHlE A
olo 7]Qlsl= Ao 2 ATFH AT

o m
g

»
o
Lo,
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Table 5. Bacillus cereus in kochujang during fermentation

A% o2 AHA Bacillus cereuss A% A4 £
Sk A3} Table 59} 20 &4 90€ 4] SBC 03 SBC 2, 5,
8 & 109 Bacillus cereus®] &4 849~1,250 CFU/g
ot o] A FFFXRAHAA AT FFAF(F
A AR T3 =) Bacillus cereus 55 10,000 CFU/
g ol3tZ Ha W A= &VF(3D) ol FEIE & F
o

ATt

AAt
A" SBC 0, 2, 5, 8 ¥ 109 A (color),
(flavor), @3 (sweet), T4=3F3(savory), "5t (hot),
(salty)™ 234 73 % (overall acceptability) &<
St A5 AAE AAS A= Table 634 2o, 31374
SBC 2<5<0<8<109] <=2 2 Z}Z} 570, 6.25, 6.35 2 6.55
o= {FoAL AT F gloy AFF HUbEo] B SBC
8 B 100] ¥lwd stdick. F71= "SBCO, 2, 5, 8,7 "SBC
810, 1FFA F IFSE v Fofide] AL
(p<0.05) SBC 10°] 7} E4t}. @uk2 SBC 0, 2, 5, 89
A$ 465~5407-8 431, SBC 102 6358 S Ao F 1

3 fFodol A8 (p<0.05)H A T3 Bt TS

S
]

2 oo o
morlo S oyE N

Kochujang" (Unit: CFU/g)

SBC 0 SBC 2 SBC 5 SBC 8 SBC 10
Bacillus cereus 1.07x10° 1.23%10° 1.03% 10° 1.25%10° 8.49x 10°

YSee footnote Table 2.

Table 6. Sensory evaluation of kochujang fermented for 90 days
k;lc};zzjaz(;; ) Color Flavor Sweet Savory Hot Salty accoeggsﬂi ty
SBC 0 6.35+£1.42™2  495+157 465+153 5.60+1.64™ 5.40+1.19™ 5254168  540+1.60™
SBC 2 5.70+0.98 530+1.53 5.00+1.17° 515+1.27 5.95+1.47 5.30+1.63 5.15+1.04°
SBC 5 6.25+1.29 520+1.24° 5.40+1.60 5.75+1.62 5.85+1.35 5.60+1.14 6.30+1.42"
SBC 8 6.55+1.15 5.85+1.76™ 5.25+1.33" 590+1.83 6.00+£1.12 5.65+1.90 6.10+£1.74™
SBC 10 6.55+1.36 6.65+1.73 6.35+1.69° 6.30+1.84 6.00+£1.69 5.85+1.90 6.95+1.28"
F value 1.56 371 3.71 1.30 0.68 0.45 5.04

YSee footnote Table 2.

?Values are mean= standard deviation (n=30). "not significant. ““Means with the same letter in column are not significantly different

at p<0.05 level by Duncan’s multiple range test.
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7He] 2polE AT F= oy SBC 2<0<5<8<102] £=9]
A, B7HE4= SBC 100] 630014t} w5t 1545
1] o] E AT FE glot SBC 0<5<2<8, 109 <=9]
A3, F7FH4E SBC 8 ¥ 10°] 6.000] At} Ak 3%
S 719 FoAS A4 S gley} SBC 0<2<5<8<102]
o7 747y 525 530, 560, 565 2 58501tk FHUEE
o] HI7IHFE SBC 2<0<8<5<108] o & 7}z 51500 A
6.95H 0 2 SBC 10°] MY ESIth AFFE 2k FHrhds
7} SBC 0, 29} SBC 0, 5, 8 ¥ SBC 5, 8 1021 A 7} Zgo=
o048 A4 4 AATH(p<0.05).
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