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On Chemical Characteristics of Sour Doenjang (Fermented Soybean Paste)
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ABSTRACT - Doenjang (fermented soybean paste) is one of the korean traditional fermented soybean product
which is consumed with cooked rice as a soup or paste. During the fermentation, soybean protein hydrolyzed into
amino acids and various peptide, and various organic acids by mirobes related and enzymes produced by meju fermen-
tation. Some commercial products locationally samples give more sour taste than normal due to abnormal fermenta-
tion which the reasons are not clear. Three samples that gave sour taste organoleptically were collected and analyzed
their characteristics such as pH, moisture content, acidity and microbial counts. The pH of the sour sample were lower
than the normal with higher acidity as pH 5.39 (normal) to pH 4.36 (S2) and 15.80 ml of (0.1N NaOH consumed) to
21.80 ml (S1) respectively. Salt and moisture contents were different with sour and normal Doenjang as 16.38% (nor-
mal) to 8.92% (S3) in salt and 55.94% (normal) to 49.34% (S1) in moisture content. Total viable counts were 4.1 x 10°
(normal) to 8.0 x 10°(S2), and 3.4 x 10*(normal) to 8.0 x 10°(S2) in acid producing microbes at BCP plate. Yeast and
mold were not detected. The composition of acids as mainly lactic acid and acetic acid of sour Doenjang. Total free
amino acids content were lower the sour Doenjang than the normal.
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Table 1. Moisture and salt contents in sour Doenjang compared to
normal product

(Unit : %)
Samples Moisture Salt
Normal 55.94Y 16379
Si 4934 14.48
S2 53.21 11.74
83 51.32 8.92

PMean value of 5 samples
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Fig. 1. pH of sour Doenjang compared to normal product.
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Fig. 2. Titratable acidity of sour Doenjang compared to normal
product.
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Table 2. Amino type nitrogen content in sour Doenjang compared
to normal product
(Unit : mg%)

Incubation time at 45°C {(weeks)

Samples 0 1 2 3 4

Normal 636.71" 838.93  859.65 892.70  912.74
S1 982.06 989.63 999.69 1,002.56 1,025.83
S2 576.39  599.17 64130 70741  752.04
S3 67834  716.61  873.06 896.05 91148

"Mean value of 5 samples
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Table 3. Color value of sour Doenjang compared to normal product

Incubation time at 45°C (weeks)

Samples color 0 1 2 3 4
Normal 31.07Y 2257 21.69 1953 1823
S1 L 2848 2064 1876 18.19 18.04
S2 4343 29.09 2921 2538 21.94
S3 32.87 2669 2396 2026 18.77
Normal 833" 794 8.03 7.67 7.26
S1 1048  7.48 7.06 7.01 6.72
S2 4 7.61 7.64 7.54 7.35 7.16
S3 8.23 7.05 6.84 6.49 6.18
Normal 11.33"  5.38 5.44 5.22 5.07
S1 10.71  4.03 2.84 2.88 2.56
S2 b 15.81 8.77 8.44 6.93 6.61
S3 1339 6.99 5.01 4.74 4.49
Normal 3410V 2440 2390 2150 20.01
S1 E 32.17 2232 2022 2024 18.84
S2 46.84 3133 3132 2496 20.26
S3 36.44 2848 2559 2247 21.19

YMean value of 5 samples
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Table 4. Organic acid content of sour Doenjang compared to normal product

(Unit : mg%)

Incubation time

Samples Oxalicacid Citricacid  Malic acid Succinic acid Lactic acid Formic acid  Acetic acid
at 45°C (weeks)
Normal oY 237.0 31.1 0 313.0 127.0 97.0
S1 10.9 215.9 0 10.5 5,495.3 23.7 288.9
0 S2 49 434 4 0 12.2 3,370.5 11.7 243.1
S3 13.9 288.4 57.9 18.3 4,784.5 9.1 3213
Normal 0V 451.0 1.1 34 2,622.4 97.9 186.5
S1 34 819.2 1,411.7 21.3 2,420.3 27.8 82.0
4 S2 0.6 567.5 25.0 14.5 2,856.9 245 175.7
S3 3.3 826.8 1,493.5 22.9 2,643.5 25.7 95.7

YMean value of 5 samples



364 Dong-Hwa Shin, Keum-Sung Kang, Ji-Young Lee, Do-Youn Jeong, and Gum-Su Han

Table 5. Free amino acid content of sour Doenjang compared to normal product

(Unit : mg%)
Incubation time at 45°C (weeks)
4
Samples Normal §1 S2 S3 Normal S1 S2 S3
Aspartic 425.08" 107.50 83.45 81.62 79.32" 103.15 82.72 74.93
glutamic 546.47 123.23 93.02 96.69 95.02 113.70 93.47 98.23
Serine 311.47 77.84 62.41 70.44 70.59 73.87 59.30 71.71
Histidine 493.89 132.97 120.95 116.73 112.59 120.22 110.58 111.43
glycine 70.64 72.15 56.35 73.05 71.85 75.88 47.54 74.12
Threonine 362.84 9231 61.49 83.91 74.90 88.77 53.47 83.97
Arginine 464.87 104.94 90.26 113.20 89.96 98.57 89.01 111.95
Alanine 258.92 116.60 73.83 118.78 95.95 120.43 45.81 120.62
Tyrosine 563.95 109.00 88.04 106.60 186.82 100.33 86.42 103.32
Valine 368.00 84.12 60.21 75.80 99.68 79.21 4901 73.44
Methionine 449.07 90.96 74.17 81.81 80.27 79.78 70.76 79.06
Isoleucine 404.66 95.28 76.28 82.23 110.00 89.53 58.55 81.21
Phenylalanine  502.33 124.84 88.76 114.02 174.72 118.29 74.70 111.43
Leucine 412.82 126.14 93.21 121.29 166.11 121.80 66.04 120.10
Lysine 293.71 281.72 263.50 277.06 239.49 283.88 240.64 272.50
Proline 541.04 291.75 213.54 364.05 296.99 303.87 244.70 396.59
Total 6,469.8 2,0314 1,599.5 1,977.3 2,050.3 1,971.3 1,472.7 1,984.6
YMean value of 5 samples
Table 6. Microbes counts in log of sour Doenjang compared to normal product
it : log CFU/g)
Incubation time at 45°C (weeks)
Samples Microbes 0 1 2 3 4
Normal 8.61% 8.34 7.90 7.79 7.66
St Total viable 7.68 7.64 7.45 7.31 7.20
S2 counts” 5.90 5.40 5.00 4,95 4.78
S3 8.20 7.95 7.15 6.70 6.30
Normal ND? ND ND ND ND
S1 Yeast & ND ND ND ND ND
S2 Mold ND ND ND ND ND
S3 ND ND ND ND ND
Normal ND ND ND ND ND
S1 . ND ND ND ND ND
Coliforms
S2 ND ND ND ND ND
S3 ND ND ND ND ND
Normal ) 8.53 8.26 7.79 7.73 7.51
s1 Acid 7.60 7.58 743 7.30 720
s2 producing 5.90 526 4.95 478 4.70
microbes® ’ : :
83 7.15 7.08 6.78 6.48 6.30

DTotal viable counts: PCA,

B Acid producing microbes: BCP,

9Mean value of 5 samples, “Not Detected
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