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Effect of Different koji and Irradiation on
the Quality of Traditional Kochujang

Moon-Sook Kim, In-Won Kim, Jin-A Oh and Dong-Hwa Shin
Department of Food Science and Technology, Chonbuk National University

Abstract

Kochujang prepared by liquid and solid koji using isolated bacteria(Sunchang 1 and Park 2) showing
excellent enzyme activities were gamma imadiated at 151+1.5 kGy to investigate their qualities from the
physicochemical, microbiological and enzymatic points of view during fermentaion at 25°C for 90 days. The
amino type nitrogen contents were 0.6~0.7% after 30 days of fermentation. Irradiation completly stopped gas
production which is one of biggest problem of kochujang distribution. Enzyme activities were some different
according to koji and irradiation treatment. Amino type nitrogen content as one the most important quality
indice was higher in kochujang fermented by isolated bacteria (Park 2) than non inoculated traditional
kochujang. But sensory quality was not significantly different.
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Table 1. Mixing ratio of raw materials for the pre-
paration of kochujang

. Weight Rate Place
Raw material (Kg) %)  collected
Glutinous rice powder 50 25 Sunchang
Red pepper powder 5.5 28 Sunchang
Meju powder 1.8 9 Sunchang
Salt 2.7 14
Water 5.0 25
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Table 2. Enzyme activities” of each meju fermented by isolates

Source o-amylase® f-amylase™ ‘;rﬁtegﬁf I;:;te;ﬁ? flavor
Hwayoung (24 h) - 2.20+0.65 1.18:+0.06 1.35:+0.01
Hwayoung (48 h) - 2.03+0.00 1.11+0.02 1.13+0.02 Sour taste with
Hwayoung (72 h) 3.90+0.00 1.38:£0.40 1.07+0.05 1.2340.00 fresh
Sunchang 1 (24 h) 5.87+0.07 2.35+0.08 2.12+0.23 1.89+0.05
Sunchang 1 (48 h) 10.7140.00 23.2540.16 4.68+0.38 5.354.0.07
Sunchang 1 (72 h) 13.99+0.02 9.51+1.21 470+0.18 4.76+0.01
Sunchang 2 (24 h) 4.27+0.00 1.92+0.00 2.30+0.00 2.27+0.03 Savory odor
Sunchang 2 (48 h) 3.69+0.02 17.97+0.89 3.84+0.00 3.95+0.04
Sunchang 2 (72 h) 4.29+0.00 4.65+0.08 5.22+0.00 5.14+0.00
Park 1 (24 h) 12.49+0.03 1.63+0.08 2.25+0.02 2.810.00
Park 1 (48 h) 11.94+0.21 455+0.08 4.23+0.09 5.08+0.12
Park 1 (72 h) 11.66+0.05 2.62+0.08 4,18+0.00 439+0.21
Park 2 (24 h) 9.12+0.01 5.88+:0.89 2.29+0.16 2.77+0.03 Savory odor
Park 2 (48 h) 6.20+0.20 6.78+0.24 3.73+0.02 4.01+0.15
Park 2 (72 h) 11.54+0.11 9.89:+0.16 5.20+0.02 5.24+0.21
Moon1 (24 h) 8.28-£0.01 259+0.24 2.32+0.07 2.78+0.01
Moonl (48 h) 8.42:+0.04 6.60+0.56 3.96:+0.08 4.42+0.13 Savory odor
Moont (72 h) 8.80+0.02 202+0.24 3.98+0.00 3.82£0.25
Moon2 (24 h) 8.68-0.04 1.75+0.08 3.03+£0.00 1.8740.01
Moon2 (48 h) 14114001 2.23+0.08 5.10+£0.59 3.79+0.10 Spoiled odor
Moon2 (72 h) 11.99+0.03 17.924+0.81 5.26+0.59 5.9240.01

YEnzyme activities refer to the experimental methods.
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Fig, 1. Changes in amino-type nitrogen content of kochu-
jang prepared by different koji and then irradiated
before fermentation at 25°C. % All abbrebiations refer to
Table 3. —#: Control, B—M: S1, A—A: P2, 0—@:
IS1, »—=*: P2, [—{1: KS1, A—A: KP2
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Fig. 2. Changes in pH of kochwjang prepared by
different kqji and then irradiated before fermentation at
25°C. % All abbrebiations refer to Table 3. ¢—&@: Control,

H—N: S1, A—A: P2, —@: IS], »—»: IP2, [—{1:
KS1, A—A: KP2
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Fig. 3. Changes in acidity changes of kochyjang prepared
by diffevent kofi and then irmadiated before fermentation
at 25°C. % All abbrebiations refer to Table 3. #—@:
Control, W—M: S1, A—iA: P2, @—@: IS1, »—x: IP2,
O—{1: KS1, A—A\: KP2
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Fig. 4. Total gas production amd its composition in
kochwjang prepared by diffevent koii and then rradinted
before fermentation at 25°C. % All abbrebiations refer to
Tabie 3. €—&: Control, W—: S1, A—ik: P2, X—X:
1S1, «—=: IP2, ®—@: KS1, 4—4: KP2
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Fig. 5. Changes in total hacterin count in kochigang
prepared by different kofi and then irradiated before
fermentation at 25°C. ¥ All abbrebiations refer to Table 3.
4—&: Control, B—W: S1, A—A: P2, 8—@: IS], »—»:
P2, C+0: KS1, A—A: KP2
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Fig. 7. Changes in a-amylase activities in kochujang
prepared by different koji and then irradiated before
fermentation at 25°C. —¢: Control, B-—M: S1, &—i:
P2, @—@: IS1, »—=«: IP2, [{T: KS1, A—A: KP2

2 3094 5El = a-amylase A4 Gt SolAe o
4 9lsdch. 53] WA ARl ] 8%
o] AE-Eo] AA%e] F4 ¢l Wl FL o-amylase
Aart AAEe] B 3045 2.87~3.61 unitige]%l
I, WA 609 A 3.61-4.11 vnitg o & HuAE )
ggit). o) WA TA} Ao ipE TS B
25 Wiste) ARer Ao)g Hole AT AwaA7)
Q&AL 2 A=, g UE Eejsld 23]
AEPo 8N G HEd o3 S HEY 4
deA e Br}

38} 8 29l B-amylase A4 o718 W9 Fig. 83} 7
t}. B-amylase F7h= Z7]ol] 23.4~26.6 unit/g o8 ¥
< G B F i) zte] Ao F ] we} g

p-amylase(unit/g drybasis)

Fermentation time(day)
Fig. 8. Changes in B-amylase activites in kochsujang
prepared by different koji and then trradiated before
fermentation at 25°C. % All abbrebiations refer to Table
3. ¢—&: Control, H—WM: S1, A—aA: P2, 8—@: 151,
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" Fig. 9. Changes in acid protease activities in kockujang

by different koji and then irvadiated before
fermentation at 25°C. % All abbrebiations refer to Table
3. &—4: Control, @—M: S1, A—aA: P2, 8—@: IS],
*—x: P2, O—: KS1, A—~: KP2
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Fig. 10. Changes in Neutral protease activities in kochu-

jang prepared by different koji and then irradiated
before fermentation at 25°C. % All abbrebiations refer to
Table 3. —@: Control, I+: S1, A—a: P2, 0—@:
1S1, #—s: P2, [(—{1: KS1, A—A: KP2

Table 3. Effect of koji and irradiation on Hunter color
of fermented kochujang at 25°C
Fermentation time (day)
30 60 90
20.8 207 201 1B6

Sample Color

B L

Eﬁ:‘;{zﬁ” a 308 290 275 253
(Cont’mlf b 136 131 127 117
AE 0 18 35 22

. L 217 210 201 188
{fgﬁf:’“ﬁf with 391 296 273 252
b 138 134 124 118

f Sunchang1(S1)”

of SunchanglS™ \p 17 44 69
. L 216 211 202 190
fi“’;i’a“’k‘zfig with 336 301 272 255
of Parka(F2) b 140 136 126 120
AE 0 16 48 69

Trradiationed L 22.9 20.8 19.1 18.1
kochujang with a 345 296 258 242
liquid koji by b 149 134 121 113
Sunchang1(IS1) AE 0 5.5 99 119
Irradiationed L 225 208 193 179
kochujang with a 343 296 261 240
tiquid koji of b 147 134 120 112
Park 2(IP2) AE 0 5.2 92 118
odwane iy L 27 213 201 186
SO‘;icd ‘;cfé‘j’i'% f‘“‘ a 306 293 258 243
b 135 137 121 116

1

Sunchangl®S1) b 14 50 69
oo win L 209 203 197 184
k:.:f b“’“;frk“z" a 304 279 259 240
ac]pz)y b 136 129 122 115
AE 0 26 48 72

URepresents abbreviated words.

o agol 34 U & AUsich olE o] T nw
9} o] L, a & bzt 7FAE carotenoidF2] M4 A
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Table 4. Sensory properties of kochijang prepared by
dlﬂze;;ent koji and then irradiated during fermentation
at 25°C

Sample”  Odor Color Taste  Palatability

Control  5.25% 5.35% 4.65% 5.35°
S1 4.75* 4.65° 3.90° 4.90"
P2 5.55* 5.80™ 5.10* 5.65°
IS1 4.60 6.80" 4.10° 485"
P2 4.40" 6.75° 4.20" 5.25°
KS1 4.40" 3.15° 375 3.90°
KP2 5.20* 4.40° 4.90® 5.35*

DAll abbrebiations refer to Table 3.
“Different letters in same column mean significant difference
at P<0.05.

9] istel 7108 HoZ Aztsn, M A¥o]
M ZAYol] S18) U Aksh W Falslo] Wz} oo
$e7iolet 2amc)

sy EH

AR 20%& ez 1-H(e Jhmrh)o) A
HEH: Foplxl #5748 2 A Table
49} ot 4 11099 234 Ao e o
HAle 7 Mel7dE fo3al 2le]E nolx] ggt
I, AL §oHql Aol & v A F318 HF
AR ZALTollA 6.8 02 Sl Fo AE B
At ol o ATl w)s] 48 a0t Hedx
WEZF z2A A8 sed 2 f9le] givkw yzte
t}h. stelu} 7] 5w o] Ajo)lE ¥l &A1 FHE 74
AAE HEo] A2 2N fH o Ygkw
2 Azl e foAQl 2o)E Mol sighon] uk2
TFE YA TA R 3 71.373)0) 5652 714 $A|
HrHEglch o] A B of 9575 7R E o]
sl n3AL AxFgoen FTANH 2 FdgsS
& 3 e 7HsAE A ABle] F9i)

2 o

Amylase Y protease ¥-0]5Ho] $%) FF &%
13} 42§ i8] A 3L 74 2R 2 FAA
7 253A-E FEF 6072 vl 15+1.5 kGyoll
HFshe Ao FARE WA 2ARES) wRAMA
H|ZAFE 25°Col|lA] 9047 W& AI7)HA] o) 3}ahA,
I ERA, BA8A HIE va AYPesch oy
k] HAPSEL Zo)ol) 0.4%04 304 o]FE 0.6~
0.7%= 343 F7kstds, u2 452 24 348
T3} MelellMe WA 90d 4] 0.75%% 713 =9t
c}. pHE Z7)¢]) 5.20~5.350191 o) A4 Faslhc)r}

90d Foll= 5.02~5.127} =Y, ALRE 1.28~1.390)]
A HEE 30 ol FA43] FU1 & g 2o1e
Bych ¥ejFes Axy ndge YaZE cost
0.2 B & u)ZAFFA CO7} 80%0]AF AR
3L, AR ZARRE 71A P Ao gikle). 274
€ &719) B]ZAFTo A 10° CFU/go | FAFT-ol| 4]
£ 10" CFU/g e} & 90U A ol Ag)atel 3}
o]F Bolx) st} A ¥ 5] 10 CFUgAA 30Y
o 10°~10° CFU/g Z7}sh} ZAMRE A 9] vehz)
Wsteh. BAarke W7 3 2ol AAlE)
ZHathe A% 1 Y29 L, 8, bhe $47)7)
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ot s 2 FE a3 e] FAA o
3t e AFoR 33 FANA W T 7}
A& AlAl st}
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