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Study on the Preparation of Kochujang with Addtion of Fruit Juices
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Abstract

In order to improve qualities of kochujang, various fruit juices such as apple, orange, pineapple
and grape were added to the raw material of kochujang instead of the part of water. It was apparent
in the kochujang with pineapple juice that organic acids or1g1nated from fruit juices increased titrable
acidity and decreased pH. Free sugars and organic acids in the kochujang that was fermented during
three months were degraded or might be used by microorganism after ten months of fermentation.
Kochujang with grape juice showed relatively dark color, which had a good agreement with the changes
of Hunter a-value. Sensory evaluation test about tastes, flavor and color showed that the kochujang

with pineapple juice was preferred to others.
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Table 1. Compositions of Kochujangs using fruit jui-
ces

A E 99

Table 3. HPLC condition for determination of organic
acid in kochujang

Kochujangs using

Ingredients Control fruit juices
Glutinuous rice 4,200g 4,200g
Soybean 1,000g 1,000g
Red pepper 1,300g 1,300g
Sodium chloride 1,200g 1,200g
Water 3,100 m/ 1,600 m/
Fruit juice - 1,500 m/

Table 2. HPLC condition for determination of free su-
gar in kochujang

Instrument . Basic Chro. Module(Dionex Co.)
Column . Carbopak PA1(Dionex Co.)
Eluent : 25 mM NaOH

Flow rate : 1.1 m{/min

Detection . Pulsed amperometric detector

(Dionex Co.) output range . 1nA
Injection volume : 15 uL
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TFAe] M= color-color difference meter(Model
No.100/DP, Nippon Denshoku Tokyo Co., Ltd.)2 =%
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Instrument : Advanced Chro. Module(Dionex Co.)
Column . Aminex HPX-87H 300X 7.8 mm
Detection . 436 nm

Eluent 1 0.005 N H,SO,

Post column reagent : 0.2 mM Bromothymol blue, 75 mM
Na,HPO, and then adjust pH 10 with NaOH

Injection volume : 15 uL

Flow rate 0.7 ml//min

Attenuation : 0.05 AUFS

Column temp. 40T
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Fig. 1. Changes in titrable acidity of kochuzangs with
fruit jiices
—Q; control, @—@; pineapple, ~.--A;
grape, [J---[J; orange
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Fig. 2. Changes in pH of kochuzangs with fruit jui-
ces
O—0; control, @—@; pineapple, A+-A; apple, A~ A;
grape, _-[]; orange
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Fig. 3. Changes in amino nitrogen of kochuzangs with
fruit juices
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Table 4. Changes in chemical compositions of the ko-
chuzang with fruit juices during fermentation at 12~ 18

°C (unit%)
arpmonia Crud.e NaCl Total
nitrogen protein sugar
10 Control 0.022 597 9.33 1745
Apple 0.025 5.99 8.96 18.44
Grape 0.017 6.08 7.85 18.20
Orange 0.014 6.66 947 18.44
Pineapple 0.015 655 987 1845
20 Control 0.027 6.28 9.33 16.70
Apple 0.015 599 8.88 16.45
Grape 0.027 6.12 9.18 16.69
Orange 0.021 6.03 8.96 16.92
Pineapple 0.028 5.78 9.40 16.70
30 Control 0.038 5.58 9.62 19.50
Apple 0.017 5.52 8.88 16.99
Grape 0.031 6.15 8.78 22.49
Orange 0.019 6.08 9.08 21.74
Pineapple 0.018 6.30 947 22.99
40 Control 0.028 6.55 9.67 19.24
Apple 0.021 6.42 9.28 20.49
Grape 0.020 6.17 9.13 23.62
Orange 0.023 6.60 9.37 23.95
Pineapple 0.026 6.45 9.77 24.39
50 Control 0.031 5.78 9.87 21.50
Apple 0.044 5.87 9.18 19.75
Grape 0.023 6.44 8.98 21.65
Orange 0.026 6.08 9.38 19.50
Pineapple 0.027 6.27 9.77 21.50
60 Control 0.052 5.73 9.77 17.89
Apple 0.053 5.73 9.47 18.88
Grape 0.042 6.01 9.46 17.69
Orange 0.059 6.46 947 16.30
Pineapple 0.035 6.21 10.07 19.38
70  Control 0.027 6.28 9.57 18.24
Apple 0.027 6.22 9.23 18.65
Grape 0.026 5.88 8.98 17.43
Orange 0.025 6.45 947 18.45
Pineapple 0.027 5.94 9.45 21.61
80 Control 0.020 5.65 9.92 20.16
Apple 0.026 6.11 9.18 18.44
Grape 0.023 5.99 9.28 16.50
Orange 0.025 6.32 9.62 19.49
Pineapple 0.024 5.88 9.85 23.33
90 Control 0.025 5.90 9.06 14.67
Apple 0.025 6.22 8.64 21.39
Grape 0.025 6.03 8.78 20.78
Orange 0.023 5.71 9.30 20.77
Pineapple 0.025 6.14 9.44 25.72
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Table 5. Organic acids in the kochujang with various fruit jices after three and ten months of fermentation time

at 12~18°C (unit%)
Citrate  Tartarate Succinate Fumarate Propionate Malate Lactate Acetate  Pyruvate
3 month
Control 582.0 814 — ~ 49.2 386.8 1120 —
(48.04)Y (6.73) 4.06) (31.93) (9.24)
Apple 908.8 — 1034 10.4 144 541.6 2250 - -
(50.38) (6.73) (0.58) (0.80) (30.03) (12.48)
Grape 1258.3 259.3 90.7 - 785 - 135.0 — -
(69.07) (14.23) (4.98) (4.31) (741)
Orange 864.1 - 477 10.2 121.3 4950 142.0 - -
(5142) (2.84) 0.61) (7.22) (29.46) (8.45)
Pineapple  428.1 - 3916 114 289.4 490.6 2255 - -
(23.31) (21.32) 0.62) (15.76) (26.71) (12.28)
10 month
Control - - 358.6 - trace 336.1 134.1 480.6 -
(27.38) (25.68) (10.24) (36.70)
Apple - - 598.8 - trace - 70.2 560.7 1,276
(23.89) (2.80) (22.38) (50.93)
Grape - — 617.6 — trace - 339.3 469.5 1,113
(24.3D (13.38) (18.48) (43.83)
Orange - — 298.4 — trace 953.9 3571 209.9 —
(16.40) (52.43) (19.63) (11.54)
Pineapple - - 656.4 - trace 7278 271.2 568.7 -
(29.51) (32.73) (1291 (25.57)

YThe value in the parenthesis is the distribution of

each oraganic acid in a kochujang

Table 6. Free sugar in the kochujangs with various fruit juices after three and ten months of fermentation time

at 12~18°C (unit . mg%)
Glucose Fructose Sucrose Arabinose Galactose Maltose unknown?
3 month
Control 13,554 108 - 318 — - 1,329
(18.53)% (0.71) (2.08) (8.68)
Apple 16,062 719 1,472 282 — - 1,943
(78.43) (351) (7.19) (1.38) (9.49)
Grape 17,153 272 435 - — - 1,918
(86.72) (1.38) (2.20) (9.70)
Orange 15,189 224 - 228 — — 4,208
(76.52) (1.13) (1.15) (21.20)
Pineapple 20,848 355 - - - - 2,036
(89.86) (1.57) (8.76)
10 month
Control 3,221 - - - 1,102 1,554 8,201
(22.40) (7.66) (10.81) (57.03)
Apple 4,246 - 2,877 - - 731 10,935
(22.60) (15.31) (3.89) (58.20)
Grape 4,517 - 3,282 - — 104 10,746
(24.22) (17.60) (0.56) (57.62)
Orange 9,028 - - - 843 898 7,201
(50.24) (4.69) (5.00) (40.07)
Pineapple 6,952 - - - 942 1,996 11,189
(32.98) (4.47) (9.47) (53.08)

"Not identified compounds
2The value in the parenthesis is the distribution of each free sugar in a kochujang
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Table 7. Hunter values of the fermented kochujangs
with various fruit juices after three months of fermenta-
tion at 12~18°C

Fabsts]a) 7 25d A 2 5 (1993)

Table 8. Sensory evaluation of the fermented kochuja-
ngs with fruit juices after three months of fermentation
at 12~18°C

L a b Taste Flavor Color
Control 234 17.0 12.5 Control 2.71 3.00 3.59
Apple 233 16.0 13.2 Orange 3.06 2.76 347
Pineapple 237 16.3 12.8 Pineapple 318 3. 59“ 3.24
G 22.4 13.8 11.6 B o
Oizﬂze 530 56 129 Control 283 284 376
’ - - Apple 3.00 2.83 340
Grape 3610 3.50Y 2419
_ Control 3.33 3.00 3.83
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