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Effect of Citrus Concentrate on the Physicochemical Properties of Kochujang

In-Sook Chae, Hyo-Sun Kim, Yang Sook Ko, Min Hwa Kang, Sang-Pil Hong', and Dong-Bum Shin*
Department of Food Science and Nutrition, Cheju National University, 'Korea Food Research Institute

Abstract In an effort to improve the quality and palatability of kochujang, the physicochemical and microbial characteristics
of kochujang were assessed when different quantities of citrus concentrate were added during fermentation. The moisture
content of kochujang increased throughout the entire fermentation process. The pH of kochujang was reduced gradually, but
the titratable acidity was increased to 10 weeks of fermentation. The amino-nitrogen and reducing sugar contents of kochujang
to which citrus concentrate was added were higher than those of the control, and these values increased with increasing
fermentation time. As the ratio of added citrus concentrate increased, the color of the kochujang brightened. The total cell and
yeast counts were unaffected by the addition of citrus concentrate. Our sensory evaluation test showed that the addition of
6% citrus concentrate was the optimal condition for improving the quality of kochujang. In conclusion, the addition of citrus
concentrate was desirable for the improvement of the quality and palatability of kochujang.
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Table 1. Composition of raw materials for the preparation of kochujang

Red pepper powder Wheat koji Salt Saccharlflcatlon Citrus concentrate
solution
control” 3.5kg 13 kg 1.65 kg 10.80 kg Og
3%” 3.5kg 1.3kg 1.65 kg 10.48 kg 324 ¢
6% 3.5kg 1.3 kg 1.65 kg 10.15kg 648 g
9%" 3.5kg 1.3kg 1.65kg 9.83 kg 972 g

Ycontrol: kochujang without the addition of citrus concentrate, 23%: kochujang with 3% addition of citrus concentrate, ¥6%: kochujang with 6%
addition of citrus concentrate, ¥9%: kochujang with 9% addition of citrus concentrate
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Fig. 1. Changes in moisture content of kochujang added with
various concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Fig. 2. Changes in pH of kochujang added with various
concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Fig. 3. Changes in titratable acidity of kochujang added with
various concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.

A Bacillus substilus7} F-8]3= deaminased]] £]3+ deamination
o= opmicate] ZAH7] wRelgtay7) dEA Atk w7
F 59 Hrbgo] eSS pHE Hol g7 27 dxFe
pH7F 4.93, 7 55 A7t 259 pHe 4.82-4.57= o=
oF 7Hg AFge] pH7F 9F7He] Aols HATh 127 <4 ol
© pH 431-447 H9IE 79t 2 559 37F 2579 pH
Zpo]7k HolH Tt o] pHE WSlE thAvle} 71E4ke 7K o
9] &4 F pH7F 4.72-4.83(23), AEAY A% 1349 pH
7F 4.62(2), 1A H7Y 25 125 54 9] pH 4.84(22)%
the AdEvhe of Yith 2 339 pHr e 13
of Hlgle] W& o= UK g 59 9] pHrt 4.192 -
W] o vE He &2 HteAE S%ey a3
pHE AsA7letle 3¢S mlxle Aoz Azt

LEo| s}

A3 SrFsiuzE wE b ofgke
H3lo}l H)s23k S BT wasks BoF Awrt FUlsldr
Aashe @2 pHet PRI E AARE Akl AR Gro
oI5t esters} EAY o] 8% w7 R SAE L k. 125
A Fo AT 149-17.3 mL/10 g0 & thAuke} F|EARS 7}
g wFFe] 125 Fo| A%} 16.5-17.4 mL/10 g°] S THE Kwon
7 Kim(23)¢] A= fAFHAl velsth 28y 38 Hot o

FAol 90 <A F M9l 17.82-23.24mL/10 g(21), 7191 A7t
KU ] ©
A

AN

1o
N

N

Fo] Akwel 30.2-31.8 mL/10 g(10), H=+2]
o] Wi AT 27.6mL/10 g4) Bk weron
2 a3Ae] Aol 1289 ml/10gR) Bohs =9,
o] H7IRE Qg Alnte Pt iR Jse &

T3l QoA ouimE] A FE7IE04-20) B T



200

180

160

140

120

Amino-N content (mg%)

100 F —&— Control —e—3%
——6% —¥—9%

a0 A L L L A
0 2 4 6 8 10 12

Fermentation time (week)

Fig. 4. Changes in amino-N content of kochujang added with
various concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Fig. 5. Changes in reducing sugar content of kochujang added
with various concentrations of citrus concentrate during
fermentation. Control, kochujang without the addition of citrus
concentrate; 3%, kochujang with 3% addition of citrus concentrate;
6%, kochujang with 6% addition of citrus concentrate; 9%,
kochujang with 9% addition of citrus concentrate.
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Fig. 6. Changes in alcohol content of kochujang added with
various concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Table 2. Changes in color values of kochujang added with various concentrations of citrus concentrate during fermentation

Hunter Fermentation times (week)
Kochujang

value 0 2 4 6 8 10 12
L 19.98 19.46 19.47 19.51 19.40 19.36 19.32
Control" a 14.97 14.86 14.83 14.83 14.73 13.70 14.98
b 12.24 11.91 11.83 11.64 11.59 11.58 11.54
L 20.07 19.99 19.93 20.01 19.98 19.92 19.90
3% a 14.84 14.84 14.98 14.31 14.44 14.41 13.38
b 12.13 11.44 11.21 11.28 11.53 11.50 11.46
L 20.52 20.02 20.16 19.77 20.72 20.47 20.43
6% a 15.19 14.82 15.16 14.52 15.17 15.13 15.07
b 1248 1221 12.18 12.14 12.40 12.36 12.36
L 20.81 20.77 20.97 20.57 20.60 20.54 20.43
9%" a 15.67 15.51 1537 15.42 1539 1533 15.27
b 12.55 1242 12.32 12.38 12.39 12.37 12.36

Ycontrol: kochujang without the addition of citrus concentrate, 23%: kochujang with 3% addition of citrus concentrate, Y6%: kochujang with 6%
addition of citrus concentrate, ¥9%: kochujang with 9% addition of citrus concentrate
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Fig. 7. Changes in total cell counts of kochujang added with
various concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Fig. 8. Changes in yeast counts of kochujang added with various
concentrations of citrus concentrate during fermentation.
Control, kochujang without the addition of citrus concentrate; 3%,
kochujang with 3% addition of citrus concentrate; 6%, kochujang
with 6% addition of citrus concentrate; 9%, kochujang with 9%
addition of citrus concentrate.
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Table 3. Sensory evaluation of kochujang added with various
concentrations of citrus concentrate

Overall
Sample Color Flavor Taste Acceptance
Control" 3.84% 3.45° 3.53° 3.61°
3% 3.88° 3.67 3.91° 3.82¢
6% 3.98" 3.86° 424 4.03
9%" 3.96 3.91° 3.96 3.94

Ucontrol: kochujang without the addition of citrus concentrate, 23%:
kochujang with 3% addition of citrus concentrate, 26%: kochujang
with 6% addition of citrus concentrate, Y9%: kochujang with 9%
addition of citrus concentrate

9The same letter in each row was not significantly different at the 5%
level by Duncan’s multiple range test (p<0.05).
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