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Changes of Microbiological and Physicochemical Characteristics of
Doenjang Prepared with Low Salt Content and Gamma Irradiation

Byoung-Jun Park, Kyu-Sub Jang', Dong-Ho Kim, Hong-Sun Yook and Myung-Woo Byun*
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Changes of microbiological and physicochemical characteristics of gamma irradiated Doenjang with low salt were
studied. Samples were prepared by mixing the Doenjang and the Chungkukjang with 6% and 8% of salinity. The
mixture was irradiated by gamma-ray with dose of 0, 5, 10, 20 kGy, and each sample was stored at 25C for 8
weeks. The results showed that the Bacillus cell was inactivated by 10°-10° cells/g with dose of 10 kGy, and yeast
and Lactobacillus group were nearly eliminated by 10 kGy. The general quality of gamma irradiated low salt
Doenjang, such as amino nitrogen, protease activity, and pH, were more stable than that of control during
storage periods. The sensory evaluations showed that 8% (salt)-5 kGy and 6% (salt)-10 kGy irradiated samples
were more acceptable than market purchased Doenjang. Therefore, it was considered that gamma irradiation
was effective for maintaining better quality of low salt Doenjang and suitable radiation dose was 5 kGy in 8%

salted, and 10 kGy in 6% salted sample.
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Fig. 1. Flow diagram for preparation of low salted Doenjang
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Table 1. Specifications of Doenjang and Chungkookjang as raw materials for low salted Doenjang

Raw Materials Low salted Doenjang
Doenjang Chungkookjang Doenjang (6% salt) Doenjang (8% salt)
Water content (%) 5127 52.77 52.14
Salt (%) 11.02 6.08 8.17
pH 5.06 6.65 6.19
NH,-nitrogen (mg%) 382 463 436.8 4032
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Fig 2. Growth of Bacillus cells in gamma irradiated Doenjang
with salt concentration of 6%(A) and 8% (B) during storage
periods at 25°C

Radiation dose were @ ; 0 kGy, B, 5 kGy, 2 ; 10 kGy, < ; 20 kGy
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Table 2. Changes of pH in low salted and gamuma irradiated Doenjang during storage at 25°C

Salt (%) Radiation dose Storage period (week)
(kGy) 0 1 2 3 4 6 8
6 0 6.65 6.08 5.18 5.05 5.00 2D -
5 6.68 6.59 6.53 643 6.39 6.38 6.34
10 6.67 6.56 6.49 6.48 6.46 6.34 6.32
20 6.62 6.57 6.52 6.49 6.46 6.30 6.31
8 0 6.19 6.14 6.02 5.99 5.97 5.61 -
5 6.19 6.17 5.98 5.96 5.95 5.89 5.86
10 6.18 6.17 5.98 6.02 5.98 5.86 5.83
20 6.16 6.19 5.99 6.02 6.02 5.90 5.85

DSamples were not determined for spoilage
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Fig. 3. Growth of Yeast(A) and Lactobacillus(B) cells in gamma

irradiated Doenjang with salt concentration of 6% and 8%

during storage periods at 25°C

Radiation dose and salinity were @ ; 0 kGy and 6%, O ; 0 kGy and

8%, B ; 5 kGy and 6%, [ ] ; 5 kGy and 8%
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Table 3. Changes of protease activity in low salted and gamma irradiated Doenjang during storage at 25°C
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ZAV3STHTable 6). B71A% 8% A=l 5kGyel HvH
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(Unit: [U/g)

Salt (%) Radiation dose Storage period (week)
(kGy) 0 2 4 6 8
6 0 1.03 1.12 1.20 - -
5 1.05 1.06 1.15 1.22 1.24
10 1.06 1.06 1.16 1.20 1.22
20 1.01 1.07 1.13 1.19 1.26
8 0 0.74 0.77 0.82 0.85 -
5 0.77 0.80 0.81 0.86 0.87
10 Q.73 0.77 0.79 0.82 0.83
20 0.76 0.80 0.81 0.81 0.79

Table 4. Changes of NH,-nitrogen contents in low salted and gamma irradiated Doenjang during storage at 25°C

(Unit: mg%)

Radiation dose Storage period (week)
Salti(%)

kGy) 0 1 2 3 4 6 8

6 0 436.8 481.6 515.2 694.4 716.8 - -
5 464.3 470.4 487.2 649.6 672.0 677.6 6944
10 453.6 4592 481.6 6272 677.6 677.6 683.2
20 464.8 459.2 526.4 638.4 6720 672.0 688.8

8 0 403.2 4704 492.8 604.8 616.0 621.6 -
5 397.6 448.0 481.6 599.6 604.8 616.0 644.0
10 386.4 4592 4704 5824 599.2 616.0 621.6
20 386.4 448.0 476.0 576.8 5824 604.8 616.0
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Table 5. Changes of Hunter color value in low salted and gamma irradiated Doenjang during storage at 25°C

Salt(%) Radiation Hunter's Storage period (week)
dose (kGy) value 0 1 2 3 4 6 8
0 L 86.60 86.58 86.52 85.37 85.25 - -
5 86.52 85.98 85.03 84.12 83.90 81.49 79.98
10 86.48 86.02 85.33 83.85 83.81 80.88 80.08
20 86.48 85.43 85.16 84.44 83.40 81.78 79.44
0 a 035 0.29 0.21 0.50 0.64 - -
6 5 0.31 0.52 0.89 0.98 1.54 3.51 5.26
10 0.18 0.06 034 1.30 1.69 417 5.36
20 026 -0.01 0.38 1.62 1.77 3.68 5.90
0 b 2332 27.05 28.19 32.02 33.13 - -
5 26.03 30.52 33.07 37.00 39.77 44 89 4937
10 30.41 31.85 34.00 3931 40.62 47.11 49.60
20 30.96 33.01 33.96 37.19 40.48 45.68 51.20
0 L 87.83 87.14 86.84 83.16 82.89 82.21 -
5 87.12 86.44 85.97 85.09 84.09 8231 78.98
10 8791 86.25 85.49 83.47 82.99 82.30 81.49
20 28.07 87.11 85.22 84.17 83.67 82.22 80.70
0 a 0.01 0.49 0.84 242 2.70 344 -
g 5 0.29 0.35 0.37 2.04 278 3.26 5.99
10 0.15 0.39 0.49 1.77 2.40 3.49 432
20 0.13 0.33 0.65 1.89 2.06 3.58 495
b 34.98 35.69 37.00 43.57 45.06 4730 -
5 35.52 3591 36.20 40.15 4213 4736 51.11
10 35.60 36.10 36.93 4234 45.12 4839 50.83
20 35.60 36.66 37.97 43.12 43,57 48.13 52.11

Table 6. Sensory evaluation of low salted and gamma irradiated Doenjang after storage at 25°C for 8 weeks

A: Compare 5 samples of low salted Doeniang used in this study

Salt (%) Radiation dose (kGy) Salty taste Flavor Color Overall acceptability
6 10 3.42% 3.75% 3.75 3.75%
20 325 267 3.50 2.75¢
8 5 3.83 3.92° 375 4.08
10 3.75® 3.67° 3.67 3.67°
20 3.58® 2.83° 3.58 2.83¢

B: Compare the 8% salted and 5 kGy gamma irradiated Doenjang with another market purchased Doenjang

Sample Salty taste Flavor Color Overall acceptability
8% salt-5 kGy 3.91° 3.75% 3.67° 3.83¢
Company A 3.58° 317 3.83 3.58*
Company B 2.92¢ 3.58® 333 3.08°

*PISyperscript letters indicate significant at p<0.05 by Duncan's multiple comparison
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