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The Fermentative Characteristics of Cheonggukjang Prepared by
Starter Culture of Bacillus spp. with Fibrinolytic Activity
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Abstract

The objective of this study was to improve the flavor of Cheonggukjang prepared by the culture optimization
of starter with the fibrinolytic activity. After 25 strains isolated from the commercial Cheonggukjang and
Doenjang in different regions were compared, 7 Bacillus strains with proteolytic and slime-producing activities
were selected. When the fibrin plate method for fibrinolytic activity was applied, CJJN-4 and 5 showed the
higher activity in tripticase soy broth (TSB). All Cheonggukjang prepared with CJJN-4 and 5 also had the
fibrinolytic activity, regardless of culture temperature or time. Especially, Cheonggukjang prepared at 40°C
showed higher activity than 45°C, and Cheonggukjang prepared with CJJN-4 for 48 hr at 40°C showed the highest
fibrinolytic activity. Although there was no significant difference in pH of Cheonggukjang prepared with CJJN-4
or 5 during 72 hr at 40°C, Cheonggukjang prepared with CJJN-4 at 45°C had lower pH until 60 hr than 40°C
or CJJN-5. The total amino type nitrogen contents of Cheonggukjang were 1,139.6 (CJJN-4) and 1,027.6 mg%
(CJJN-5) for 72 hr at 40°C, and their producing rates were also higher at 40°C fermentation than 45°C. Meanwhile,
the contents of ammonia type nitrogen induced unpleasant flavor were lower in Cheonggukjang with CJJN-4
and 5 at 40°C than CJJN-5 at 45°C. Therefore, Cheonggukjang fermented with CJJN-4 starter at 40°C had
the improved flavor, such as change of amino or ammonia type nitrogen production, and higher fibrinolytic

activity.
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Table 1. Slime material formation and protease activity of
various microorganisms isolated from Doenjang and Cheong-
gukjang

Strain No Slime formation” Protease activityZ)
CJB-25 ettt 14
CJB-28 ettt 14
CJB-31 + 18
CJB-33 ++ 15
CJIN-1 A 10
CJIN-2 o+t 15
CJJN-3 ot 15
CJJN-4 e+ 16
CJJN-5 e+ 15
CJKB-1 — 11
CJKB-2 + 11
CJNS-1 + 12
CJNS-2 +++ 15
CJOB-1 + 12
CJOB-2 ot 14
CJOB-3 ot 14
CJOB-4 ot 15
CJSB-1 + 12
CJSB-2 R 14
CJSB-3 + 11
CJSB-4 - 11
CJSCB-1 + 11
CJSCB-2 ++ 14
CJSCB-3 +++ 15
CJSCB-4 + 11

D+, less than 1 cm long slime formation; ++, 1~3 cm long slime
formation; +++, 3~5 cm long slime formation; ++++, more than
5 c¢m long slime formation.

PProtease activity: Diameter (mm) of clear zone around disc
paper on the nutrient agar plate (1% skim milk) with the cul-
ture supernatant of various microorganisms.
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Table 2. Cultural characteristics of the various strains iso-
lated from Doenjang and Cheonggukjang

Strain Gram Spore Shape Slime Catalase Oxidase
stain formation  test test
CJJN-2 + + rod + + +
CJJN-3 + + rod + + +
CJJN-4 + + rod + + +
CJIN-5 + + rod + + +
CJNS-2 + + rod + + +
CJOB-4 + + rod + + +
CJsCB-3  + + rod + + +
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Fig. 1. Microscopic pictures of microorganisms with high proteolytic activity isolated from Doenjang and Cheonggukjang.

Table 3. Fibrinolytic activities of various Bacillus spp. fer—
mented in tripticase soy broth

Strain Fibrinolytic activity (cm)”
CJIN-2 1.80%=0.18
CJJN-3 1.60+0.21
CJIN-4 2.20+£0.47
CJIN-5 2.30+0.25
CJNS-2 1.00£0.54
CJOB-4 2.00+0.24
CJSCB-3 1.60£0.38
KFRI 0170” 2.20+0.42

YValues are mean=SD.
PKFRI 0170 (Bacillus natto).
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Fig. 2. Fibrinolytic activities of various Bacillus spp., as as—
sessed by the size of clear zones on fibrin plates. Five mL
of 0.6% fibrinogen solution and 5 mL of 1% agarose solution in
fibrin plate buffer were poured into each sterile petri dish and
100 pL of 100 U/mL thrombin solution was slowly mixed in each
dish. Ten pL of test sample was dropped onto the fibrin plate
and the plate was incubated for 5 hr at 35°C.
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Table 4. Comparison of fibrinolytic activities of Cheongguk-
jang fermented with CJJN-4 or CJJN-5 on fermentation
temperature

Fibrinolytic activity (cm)

Temgecr)a ture Strain Fermentation time (hr)
24 48 72
40 CJIN-4 230%£0.31 250+£024 2.40%£0.45
CJJIN-5 220%£0.18 2.30%£0.37 2.30%£0.26
45 CJJIN-4 140%+0.37 150%£044 1.80%0.12
CJIN-5  2.10%£0.25 2.00£0.27 1.90%0.38

Values are mean=SD.
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