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The Effect of Quality Improvement by
Chungkuk-jang’s Processing Methods
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Ansung National University, Ansung 456-800, Korea

Abstract

The strain isolated for making chungkuk-jang was Bacillus subtifis, which formed spore with 98% ratio.
Logarithmical culture was inoculated (1,000 CFU /g) to the steamed soybeans and at the optimum fer-
mentation conditions(40C, RH 90%), fermentation progressed very rapidly and synchronously. Fermen-
tation time was 24 hours on the optimum fermentation conditions. During activated fermentation, chun-
gkuk-jang’s aroma and flavor created. After finishing the fermentation, the spore forming ratio was 95%
and replenishment was not occured easily during aging at the below 5.
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Table 1. Composition of isolation plate me-
dium and slant medium

Ingredients Content(g)

Soluble starch 15

Peptone 1

KH,PO, 0.5

MgSO;, - 7TH.O 0.1

MnSQ, - 5H;,0 1 ml(1% stock solution)
CaCl, 1 ml(1% stock solution)
H,O 11

Sterilized by autoclaving at 121°C for 15 minutes after
pH adjusting to'6. 8

Table 2. Composition of culture medium

Ingredients Content(g)

SEH 150 ml(10% soybean
enzymatic hydrolyzate)

Peptone 7.5

K,HPO, 0.25

KH,PO, 0.25

MnSO;, - 5H,O 1 ml(1% stock solution)

CaCl, 1 ml(1% stock solution)

H.,0 11!

Sterilized by autoclaving at 121°C for 15 minutes after
pH adjusting to 5.6
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Table 3. Microbiological characteristics of Bacillus subtilis

Morphological characteristics

Physiological characteristics

Vegetative cell

shape rod
size 2~3x1.0um
flagella, motility +
Spore
shape oval
size 1.2~1.5%1.0um

Beef agar cultivation
Milk cultivation

brown colony
coagulation — solution

Gram stain +
Wxygen demand +
Methylene blue reduction +
Formation of indole -

H,S forming -
Gelatin liquefaction +
Biotin demand +

Optimum temperature
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Fig. 1. Time course of the aerobic culture for
Bacillus subtilis. - : total cell number, A-A
: spore number, @-@ : final pH.
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Table 4. Quality properties during fermentation and aging of chungkuk-jang

1 Fermentable NH,-N NHs-N Ammonia Relative
P sugar (%) (%)  (mg%)  (mg%)  viscosity(Cps)
Cooked soybean 6.4 3.5 0.1 5 20 1.0
Chungkukjang koji? 7.3 0.3 0.4 27 150 3.4
Chungkukjang product? 7.6 0.3 0.5 23 130 3.2

1) : Fermented for 1 day at 40°C with Bacillus subtilis natto, 2) : Aging for 1 day at 5°C after 1 day fermentation,
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Table 5. Sensory properties and viable cell number during fermentation and aging of chungkuk-jang

Sensory properties®

Viable number of

off flavor total score microorganisms(CFU /g)
Cooked soybean 1.2 3.5 1.0 x 103
Chungkukjang koji? 3.4 6.8 50.0 x 108
Chungkukjang product? _2.5 7.5 50.0 x 108

1) : Fermented for 1 day at 40°C with Bacillus subtilis natto,

3) : very good 10, good 7, fair 5, poor 3, very poor 1.
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