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Changes in

icrobial and Chemical Composition and Sensory

Characteristics of Fermented Soybean Paste, Chungkukjang,
by High Dose Gamma Irradiation (10~120 kGy)

Bo-Sun Ahn and Cherl-Ho Lee*
Graduate School of Biotechnology, Korea University

Changes in the number of microorganisms, chemical composition, and sensory quality of chungkukjang by
gamma-irradiation up to 120 kGy were investigated. The total viable cell counts in chungkukjang irradiated with
10 kGy decreased from 10° CFU/g of the control to 10° CFU/g. Proximate chemical composition and pH of
chungkukjang were not much affected by irradiation. Acidity of chungkukjang decreased by irradiation with over
20 kGy. Fatty acid contents of chungkukjang irradiated under 20 kGy were the same as those of the
nonirradiated ones. Polyunsaturated fatty acids content, decreased at over 40 kGy. The color and odor of
chungkukjang were not significantly affected by irradiation up to 20 kGy. Unpalatabie odor (p<0.01), off-flavor
(p<0.001), and fish-odor (p<0.001) increased, and brown intensity (p<0.05) and-acceptability (p<0.001) decreased
at over 20 kGy. Results indicate 20 kGy is sufficient to decrease the microbial count of chungkukjang and
prevent decrease in the content of polyunsaturated fatty acids.
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Fig. 1. Dose/response curve of micro-organisms in
chungkukjang by Co® gamma irradiation.
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Table 1. Radiation sensitivity of bacterial cells in chungkukjang

D, value 12D, value Inactivation factor
&Gy) (kGy) 10kGy 20 kGy
3.17 38.04 3.16 6.31
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Table 2. Proximate chemical contents of irradiated chungkukjang
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Irradiation dose (kGy)
Contents

0 1 5 10 20 40 80 120
Moisture (%) 5329 52.1 52.6 50.6 50.7 51.8 510 50.5
Crude fat (%) 2.7 2.8 1.8 2.6 33 25 22 29
Crude protein (%) 18.0 19.7 184 16.7 18.5 19.8 18.7 18.8
Carbohydrate (%) 19.1 194 19.6 22.6 19.9 19.4 219 209
Ash (%) 7.0 6.0 7.6 1.5 7.6 6.5 6.2 6.9
pH 7.28 7.28 7.26 7.26 7.25 725 727 7.27
Acidity 0.75 0.72 0.75 0.70 0.62 0.65 0.59 0.61

UEach value is the average of triplicates.
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Table 3. Fatty acid compositions (%) of soybean and irradiated chungkukjang
Fatty Sovbean Cooked Trradiated chungkukjang (kGy)
acids Y soybean 0 1 5 10 20 40 80 120
14:0 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.10
16:0 12.89 12.85 12.60 12.56 12.59 12.70 12.75 12.72 12.86 13.11
16:1 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.16 0.15
17:0 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
18:0 3.56 3.58 343 341 3.39 3.56 3.49 3.55 3.58 371
18:1 2742 27.00 25.32 24.67 24.90 25.05 24.56 24.72 25.63 25.26
18:2 46.64 4717 48.03 48.62 48.54 47.88 48.43 48.15 47.39 46.71
18:3 6.49 6.55 7.36 7.57 7.46 737 745 7.23 6.83 6.60
20:0 042 041 0.38 0.37 0.36 0.40 0.39 0.39 0.40 042
20:1 0.32 0.31 0.28 0.27 0.27 0.28 0.28 0.29 0.30 0.31
22:0 0.71 0.67 0.60 0.57 0.57 0.63 0.59 0.63 0.65 0.68
24:0 0.27 0.26 022 0.21 0.20 0.24 0.22 0.24 0.25 0.25
others 0.95 0.87 1.43 14 1.37 1.54 1.49 1.74 1.75 2.6
TSFAY 18.04 17.96 1743 17.32 17.31 17.73 17.64 17.72 17.94 18.37
TUFA? 81.01 81.17 81.14 81.28 81.32 80.73 80.87 80.54 80.31 79.03
PUFA® 53.13 53.72 55.39 56.19 56.0 55.25 55.88 55.38 54.22 53.31
DTotal saturated fatty acids.
PTotal unsaturated fatty acids.
YPolyunsaturated fatty acids (18:2+18:3).
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Table 4. Sensory color and odor evaluation of irradiated chungkukjang

Dose al B ble Sour Fish
(kGy) Brown idg odor 305(;52;1 M U“pféi? odor odoe  Offlavor Acceptance
0 6.0+09° 57+14 46+15 54%15 37+13 68+08 31+10 62+09* 6004 55%13°
1 62+04* 59+11 42+14 5112 30+10 68+1.1° 30+10 61+08 62+04° 51£09*
5 590+06% 59+14 43+11 53+12 36+12 65+12° 30+08 57+13 62206 S50x1.1®
10 54+08 57+14 47+16 5609 34109 7.1+08 29+08 62+06° 63+07° 52+08°
20 59+05 54+14 46+11 S57+14 31+18 6907 32£13 63+07° 67107 42+09%
40 55+08® 59+16 49+14 62+12 31+16 73+06° 32+14 71209 69+09° 42+13™
80 56+£05™ 57+15 49+15 59%17 27422 73+09° 3416 69+1.1° 70x12" 39+13%
120 58£07% 60420 5421 64+17 30%25 79+10° 33x15  74+09° 8009 36£1.7™

Scale range: 1 (most week) to 9 (most strong).
All values are mean £ S.D.

Means with same letters within each column were not significantly at p<Q.05.
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