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Abstract

The effect of gamma-irradiation on quality changes of Samjang, Korean traditional seasoned soy paste, was
studied. Samjang was prepared, irradiated at 0, 2.5, 5, 10 kGy, and then stored at 25°C and 37°C,
respectively. Non-irradiated control, sample 2%- ethanol added and sample heated at 80°C for 30 min were
prepared with the same conditions to be compared. The results showed that yeasts were completely
eliminated by gamma-irradiation with dose at 2.5 kGy or more, and total bacteria decreased by 5 log cycles
with doses at 10 kGy, showing a significant decrease during storage. The gamma irradiation treatment
showed repressive effect on the swelling by gas production and browning formation of Sumjang during
storage. Also, the indicators of enzyme activity, such as amino nitrogen, protease activity and pH change in
the gamma irradiation treatment were more stable than control. The sensory evaluations showed that
irradiated samples were more acceptable. Therefore, it was considered that gamma irradiation was effective
for processing Samjang and for maintaining better quality during subsequent storage.
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Table 1. Ingredients ratio of Samjang (Seasoned soybean
paste)

Ingredients Weight (g)  Ratio (%, w/w)
Doen-jang (Soybean paste) 3,550 71
Malt syrup (70 brix) 750 15
Garlic 250 5
Green onion 250 5
Red pepper (powder) 100 2
Sesame oil 50 1
Sesame (parched) 50 1
Total 5,000 100
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Fig. 1. Effects of gamma irradiation on the growth of
total bacterial cells (A) and yeasts (B) in seasoned
soybean paste during storage at 25°C. Symbols, @ :
control, ll: 2% ethanol, A: heating at 80°C for 30 min., O
: 2.5 kGy, [1: 5.0 kGy, A : 10.0 kGy
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Table 2. Swelling ratio of Samjang during storage periods at 25°C and 37°C

Storage periods (week)
Storage Temp. Sample
0 1 2 3 5 10
37°C Control 1.00" 1.02 1.03 1.14 1.58 243
Alcohol 2% 1.00 1.03 1.03 1.04 1.13 1.16
Pasteurization 1.00 1.01 1.01 1.03 1.11 1.25
Gamma 2.5 kGy 1.00 1.01 1.02 1.01 1.02 1.02
5.0kGy 1.00 1.02 1.01 1.02 1.02 1.03
10.0 kGy 1.00 1.01 1.01 1.01 1.03 1.02
25°C Control 1.00 1.04 1.03 1.03 1.07 1.05
Alcohol 2% 1.00 1.04 1.05 1.06 1.05 1.06
Pasteurization 1.00 1.02 1.03 1.02 1.04 1.03
Gamma 2.5 kGy 1.00 1.03 1.01 1.02 1.04 1.04
5.0kGy 1.00 1.02 1.03 1.01 1.03 1.02
10.0 kGy 1.00 1.02 1.03 1.02 1.03 1.03

YValues of swelling ratio(S) are calculated by the equation, S=Vt/Vo. (Vt: volume at D+t week, Vo: volume at D+0 week)
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Fig. 2. Effects of gamma irradiation on browning of
seasoned soybean paste during storage at 25°C (A) and
37°C (B). Symbols, @ : control, ll: 2% ethanol, &: heating
at 80°C for 30 min., O: 2.5 kGy, [J: 5.0 kGy, & : 10.0 kGy
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Fig. 3. Effects of gamma irradiation on amino nitrogen
contents of seasoned soybean paste during storage at
25°C (A) and 37°C (B). Symbols, @ : control, M : 2%
ethanol, A: heating at 80°C for 30 min., (O : 2.5 kGy, [J:
5.0 kGy, & : 10.0 kGy
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Fig. 4. Effects of gamma irradiation on pH of seasoned
soybean paste during storage at 25°C (A) and 37°C (B).
Symbols, @ : control, ll: 2% ethanol, A : heating at 80°C
for 30 min., O : 2.5 kGy, [1: 5.0 kGy, & : 10.0 kGy
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Fig. 5. Effects of gamma irradiation on protease activities
of seasoned soybean paste during storage at 25°C.
Symbols, @ : control, l: 2% ethanol, A : heating at 80°C
for 30 min., O : 2.5 kGy, [} : 5.0 kGy, & : 10.0 kGy
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Table 3. Effects of gamma irradiation on sensory quality of Samjang stored at 25°C for 5 weeks

Storage period(week) Sample Taste Flavor Color Overall acceptability
0 Control 4.1 4.2 4.2° 4.2
Alcohol 2% 3T 32 4.1* 34
Pasteurization 3.6 35 3.8 35
Gamma 2.5 kGy 4.0¢ 4.3 4.1* 4.1*
5.0kGy 4.1 4.1° 4.2 4.2
10.0 kGy 4.1° 4.2 4.1* 4.1
5 Control 2.2¢ 2.3 2.2° 2.1¢
Alcohol 2% 3P 29 3 32
Pasteurization 2.8 2.6° 2.5 2.8
Gamma 2.5 kGy 37 36 34 3.6*
5.0kGy 3.5 3.8 35 3.7
10.0 kGy 3.5 3.6 35 3.6

*t<Superscript letters indicate significant at p<0.05 by Duncan's multiple comparison.
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