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Fermentation Characteristics of Kochujang
Prepared with Various Salts

Dong-Han Kim*, Sung-Eun Yang and Jong-Whan Rhim'

Department of Food and Nutrition, Mokpo National University
'Department of Food Engineering, Mokpo National University

Effects of sun-dried, refined, seaweed, and bamboo salts on the quality of kochujang were studied by measuring
enzymatic, microbial, and physicochemical characteristics of kochujang during 12 weeks of fermentation. Yeast
count was low in the bamboo-salt kochujang, whereas that of aerobic bacteria was low in the seaweed-salt
kochujang. Acid protease activity was high in the bamboo-salt kochujang, whereas amylase activity did not show
any remarkable difference. Color change was lowest in the bamboo-salt kochujang. Water activities of all
kochujangs decreased during fermentation with the lowest shown in the refined-salt kochujang. Consistency of
seaweed-salt kochujang was the highest. Total sugar content was higher, whereas ORP was lower in the seaweed-
and bamboo-salt kochujangs. Titratable acidity changed slightly in the bamboo-salt kochujang. Reducing sugar
content was the lowest, whereas ethanol content was the highest in the refined-salt kochujang. Amino and
ammonia nitrogen contents of kochujangs increased up to the middle of fermentation period then decreased with
lower changes observed in the sun-dried and refined-salt kochujangs. Results of sensory evaluation indicated that
the bamboo-salt kochujang was more acceptable than the sun-dried salt kochujang in taste, color, and overall

acceptabilities.
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Table 1. Mixing ratio of raw materials for preparation of kochujang (unit: g)
Glutinous rice Red pepper Wheatkoji Soybean Salt Malt Water
powder
Control” 560 720 300 270 370 20 1760
A? 560 720 300 270 370 20 1760
B? 560 720 300 270 370 20 1760
c® 560 720 300 270 370 20 1760
YControl: sun dried salt, 2A: refined salt, ¥B: seaweed salt, ¥C: bamboo salt.
AAE (NaCl 88% ©1d)ye HTHAGF), FHNaCl 93% ©] ELAEYE
e FAAIGFE) AFL, HEEFMaCl 94% oV 4 IFF SgE FRHTE Y% 100mLE B A2

FANA] AZOF ] AT,

23

a1

lo

H=

GEFe B3 J g 129 B2 £}
7YE 338t AN F koji®t AEIVEE EFHBIL Table 1
Zro] AlFTHZ NaCl =7} 10%3A 239 Z28E
2e)ete] AzsAT Az AFFLS 4 LY EgiEH &
7lell gol 200ColA 1257 SAAIF

we g
= ot
>

o K

T dudEL VIEuSRARM Fild gt
ol ZA3IH. R 105°C ARHO 2, FHAE micro-
Kjeldah'®, £F& Mohrl, pHE A& 10gS 5% &7
42 3]X3}e] pH-meter(Orion 920A, USA)Z A3 =431
¥, AR5 e pHE 4T AR 0.1N NaOHE 7}3}9]
pH 83°] & wi7kx] A48k 2 4] mLE EABIATH &
3o 5% HCIZ 4X7F 71pRel 8 & 39dat Zho] Som-
ogyiHH O R ¢xge A4shH, ofvixe) A= Formol %
Y, dEYole] AAE Foling o2 A F33)

TEEN T HxZ

FEEHEE Rotronic ag hygroskop(BT-RS1, Swiss)E A}
L35t 20°ColA] 248195, FREE Brookfield viscometer
(Model DV-II+, USAYE |83t 20°CollA41 spindle No. 7
9 HAEE 03rpmelA 17o] BHAE Fo e AMEsle
ALbeta.

Mzl ORP

A== WA (Chromameter CR-200, Minolta. Japan)Z 273
3}a] Hunter scale®] ¢]3l L(lightness), a(redness), b(yellow-
nesyBT AE = [(L,— L >+ (a,— a2+ (= b Y] 0.2 FA
S, ZFFe] At As e 5S¢ A% &

ORP-meter(Orion 525A+ USAYE o|&3l] A3 23313

Ay 4L IFF 12 o 92 10780
w2t 8Ae & 5714 MlaFS trypticase soy agar™, A
"7 AdE APT agar®8 AMESle] B =23 § 15%
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6.0 A4, FA protease® o2 HEI ST F
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SANZ 23S 2089 AFIGH HES
o, &), AR FFAA JIseE 7 FEER
3 77 HA 17z 79A Hrrele 4 AJHe SAS
package®Z FAME4-S 313 Duncan’s multiple range testel

o3 FA At

O|4S2

279 FF5E 2Usl Az 35 4% vAE
o] Wsh= Fig. 154 ol 825 @8 ¥ 17-29X10
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Fig. 1. Effect of different kind of salts on the viable cell counts of microorganism of kochujang” during fermentation at 20°C.
DSee footnotes in Table 1.
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Fig. 2. Effect of different kind of salts on the amylase activities of kochujang" during fermentation at 20°C.
USee footnotes in Table 1.
Aem Addat AAE Frb LFge] 2~65 Aol 27 E g4 olddx AT ndE T o8 AAH
B2 Hollrk & AX e A FHol AHERR] Pichia T 347t BgEoR K44 #oshes 3\2 2 AEEH A
membranaefuciensSt v AR Lactobacillus plantarum®) AR A0 AL %% A Zol = AdE T4 protease
AHS A AT 2 ui2d b 9l 9] &Xo] FAFIA O Y A protease= -—-T’“ 4850 =&
G445 Holy} 1 o]Foe 7u sttt W A4 protease
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Fig. 3. Effect of different kind of salts on the protease activities of kochujang” during fermentation at 20°C.

USee footnotes in Table 1.

Table 2. Effect of different kind of salts on the color values of kochujang during fermentation at 20°C

Fermentation time Kochujang"
(weeks) Control A B C
L 36.03 35.20 35.51 35.05
0 a 27.19 27.64 27.64 25.13
b 25.85 25.21 2343 2240
L 34.12 33.48 3321 34.81
2 a 25.95 26.01 25.32 25.00
b 2141 21.28 20.89 20.15
L 32.80 32.49 32.62 32.79
4 a 25.31 24.44 2491 24.93
b 2046 20.02 20.28 20.28
L 33.56 33.38 32.82 31.38
6 a 24 .83 24.49 24.84 2191
b 20.59 19.84 19.90 17.30
L 32.96 33.11 32.68 31.16
8 a 25.24 2447 24.26 21.88
b 20.44 20.20 19.70 17.49
L 33.24 33.29 32.74 31.46
10 a 24.49 2432 24.14 21.84
b 20.05 20.19 19.69 17.53
L 3295 32.87 32.32 31.36
12 a 24.05 24.06 23.49 20.58
b 20.18 20.04 19.09 17.55

PSee footnotes in Table 1.
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Fig. 4. Effect of different kind of salts on the total color difference value and consistency of kochujang” during fermentation at 20°C.

USee footnotes in Table 1.

Table 3. Effect of different kind of salts on the sodium chloride, total nitrogen, and total sugar contents of kochujang during

fermentation at 20°C (uint: %)

Fermentation time Kochujang D
(weeks) Control A B C
0 10.18 10.18 9.93 10.29
4 10.13 10.51 10.18 10.45
NaCl 8 10.06 1053 10.05 1041
12 1112 11.25 10.76 10.88
0 1.33 1.29 131 1.28
Total nie 4 143 1.40 1.39 1.39
otal rfrogen 8 144 144 152 146
12 1.59 1.58 1.56 1.51
0 22.98 22.54 23.26 23.12
ol 4 2021 20.06 20.85 20.85
otal sugar 8 17.90 16.95 18.85 18.22
12 15.95 14.50 16.31 16.13
YSee footnotes in Table 1.
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Fig. 5. Effect of different kind of salts on the in moisture content and water activity of kochujang” during fermentation at 20°C.

YSee footnotes in Table 1.
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Fig. 6. Effect of different kind of salts on the pH and titratable acidity of kechujang” during fermentation at 20°C.

YSee footnotes in Table 1.
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Fig. 7. Effect of different kind of salts on the ORP of kochujang"
during fermentation at 20°C.
DSee footnotes in Table 1.
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YSee footnotes in Table 1.

Table 4. Effect of different kind of salts on the amino and ammonia nitrogen contents of kochujang during fermentation at 20°C

Fermentation time Kochujang"

(weeks) Control A B C

0 0.14 0.14 0.15 0.15

2 032 0.30 030 0.8

o 4 031 0.30 031 0.28

A”““‘z;l)‘mgen 6 0.29 0.29 0.30 0.32

’ 8 030 0.30 0.29 0.29

10 0.29 0.30 0.29 030

12 0.26 027 030 032

0 5.88 6.06 5.54 5.60

2 7.56 5.88 5.60 5.88

o 4 8.65 7.00 8.68 7.00

Ammonia nitrogen 6 7.84 8.96 8.40 8.96
(mg%)

8 6.60 7.00 7.16 7.10

10 7.00 5.88 752 728

12 5.60 5.04 7.00 6.16

"See footnotes in Table 1.

Table 5. Effect of different kind of salts on the sensory evaluation of kochujang aged for 12 weeks

Kochujang" Taste Color Flavor Overall acceptability
Control 3.6010.88%>Y 4.40+0.99" 470+1.22¢ 3.85+1.09Y
A 370+ 1.08 4.05+0.767 415+1.14° 400+ 1177
B 425+1.02% 495+ 1.10" 470+ 1.08Y 4.85+0.81?
C 450+1.28" 575+1.16Y 4.60%+1.149 5.50+1.43

DSee footnotes in Table 1.
PValues are mean +standard deviation.

¥Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).
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