KOREAN J. FOOD SCI. TECHNOL.
Vol. 23, No. 5, pp. 599~604(1991)

A=y HESe| olaey §d

o8 - AT - 2
A E A

Physico-Chemical Properties of Viscous Substance

Extracted from Chungkook-jang

Boo-Yong Lee, Dong-Man Kim and Kil-Hwan Kim

Korea Food Research Institute

Abstract

The physico-chemical properties of viscous substances extracted from chungkook-jang were investiga-
ted. The crude protein content of the viscous substance was approximately 61% and 32% of the
crude protein content was amino type nitrogen. The contents of glutamic acid in amino acids and
potassium in minerals of viscous substances were more higher than those of raw soybean and chung-
kook-jang. The viscosity of 5% viscous substance solution was higher than that of 15% sucrose solution.
The transmittance of viscous substance solutions from Bacillus natto and Bacillus subtilis was lowest
at pH 5.0, the absorbances were lowest at pH 5.5 and pH 4.0, respectively. The fibrinolytic activity
of viscous substances by B. natto and B. subtilis was 0.438 and 0.163 unit/mg protein, respectively.
Though viscous substances were heated for 5 min and 30 min at 100C, 90% of and 45% the fibrinolytic

activity was remained, respectively.
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Fig. 1. The procedure for preparation of chungkook-jang
and separation ‘of viscous substance from chungkook-
Jjang
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Table 1. The contents of crude protein, amino type
nitrogen and ash of raw soybean, chungkook-jangs and
viscous substances

Crude protein Amino nitrogen  Ash

Sample % dw) % dw) (% dw)
Raw soybean 39.39 — 4.90
Chungkook-jang 44.26 1.88 5.60
(by B. natto)

Chungkook-jang 43.57 1.33 593
(by B. subtilis)

Viscous substance 61.50 19.70 12.99
(by B. natto)

Viscous substance 61.38 19.56 13.91

(by B. subtilis)

—: not determined
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Table 2. The contents of animo acids of raw soybean, chungkook-jangs and viscous substances

Raw Chungkook jang ~ Chungkook-jang Viscous substance Viscous substance
Amino acids soybean (by B. natto) (by B. subtilis) (by B. natto) (by B. subtilis)
(mg/100 mg) {mg/100 mg) (mg/100 mg) (mg/100 mg) (mg/100 mg)
Lysine 249 2.27 2.66 3.51 392
Histidine 1.46 1.73 1.94 2.49 271
Arginine 2.32 1.84 2.27 1.73 1.46
Aspartic acid 4.36 3.61 4.16 491 4.72
Threonine 0.64 0.64 0.68 0.86 0.68
Serine 2.31 1.62 2.00 1.36 141
Glutamic acid 6.48 7.16 7.70 11.80 12.98
Proline 2.11 2.30 2.19 3.37 3.68
Glycine 1.52 1.36 1.55 1.88 1.70
Alanine 2.01 1.86 2.10 2.55 221
Valine 157 1.62 1.84 2.35 221
Methionine 0.64 0.67 0.97 112 1.02
Isoleucine 146 1.43 1.56 1.70 1.57
Leucine 2.79 2.90 3.01 3.85 348
Tyrosine 1.46 1.70 1.84 2.32 240
Phenylalanine 1.78 2.01 2.19 2.66 2.85
Tryptophan 0.74 0.73 0.79 1.07 1.19
Total 36.13 35.45 39.47 49.18 50.18

Table 3. The contents of minerals of raw soybean, chungkook-jangs and viscous substances

Minerals Raw Chungkook-jang Chungkook-jang Viscous substance Viscous substance
soybean (by B. natto) (by B. subtilis) (by B. natto) (by B. subtilis)
Ca(%d.w.) 0.38 041 041 0.09 0.11
Mg(%d.w.) 0.19 0.29 0.38 0.16 0.21
Na(%d.w.) 0.02 0.03 0.03 0.15 0.15
K(%d.w.) 231 2.38 243 5.65 6.29
P(%d.w.) 0.55 0.59 0.60 0.28 0.46
Culug/g) 27.10 32.10 3341 53.74 60.88
Mn(pg/g) 30.37 34.01 33.07 13.96 17.65
Zn(ug/g) 53.27 60.41 57.82 69.43 76.40
Fe(ug/g) 72.68 57.05 67.96 79.10 83.00
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Fig. 2. Viscosity of solutions with different concentra-

tion of viscous substances extracted from chungkook-

Jjang
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Fig. 3. The effect of temperature on viscosity of the
solutions of viscous substances extracted from chung-
kook-jung
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Fig. 4. The effect of pH on solubility of viscous substa-
nces extracted from chungkook-jang
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Fig. 6. The diameter of lysed zone observed with inc-
reasing amounts of plasmin.



Fig. 7. The fibrinolytic activity of plasmin and viscous
substances

Py; 10 w/ of plasmin (0.075 unit/m/), ps; 10 W of plasmin
(0.15 unit/m/), P3; 10 W of plasmin (0.30 unit/m{), Py;
10 w/ of plasmin (0.45 unit/m/), s; 10 W/ of viscous subs-
tance by B. subtilis, n; 10 W of viscous substance by
B. natto
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Fig. 8. The effect of heating temperature on fibrinolytic
activity of viscous substances extracted from chungkook-
Jjang (Heating time: 5 min)
B.N.; B. natto, B.S.; B. subtilis, N.T.; No heat treat-
ment
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Fig. 9. The effect of heating time on fibrinolytic activity
of viscous substances extracted from chunghook-jang
(Heating temp.: 100°C)
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