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SUMMARY

The study was carried out to investigate the changes of the various chemical
components and the microflora during the the aging period of Korean navive Kochuzang.
(Red pepper soybean paste)

Korean native maeju loaves were separated into surface and inner parts.

Three kinds of Korean native Kochuzang were prepared from surface part, inner part,
and ordinary of maeju.

The selection and the indentification of the high enzyme producing strains from the
microflora and characteristics of their enzymes were studied.

I. The changes of the wvarius chemical components during the aging period of

Kochuzang.

1) The changes of pH in the 3 kinds of Kochuzang displayed rapid decrease for the
first 10 days after preparing and gradual curve of decrease until 60 days, but slight
increase for the next 30 days.

The pH of the surface part Kochuzang was lower than that of inner part or ordinary
Kochuzang.

2) The total acid contents in the 3 kinds of Kochuzang showed gradual increase until
the 60 days but it slowly reduced after this time.

3) The total nitrogen contents in the 3 kind of Kochuzang showed gradual inerease up
to the 60 days, but slight decrease after this time.

4) The changes of trichloroacetic acid soluble nitrogen in the 3 kinds of Kochuzang

showed a remarkable increase for the first 10 days, however gradual increase after this
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5) The increase of amino nitrogen contents in the 3 kinds of Kochuzang seemed to be
remarkable until the first 30 days, however to be less remarkable after this time.

6) The contents of reducing sugar in the 3 kinds of Kochuzang showed remarkable
increase until the first 50 days and it slowly reduced after this time.

II. The changes of microflora during the aging period of Kochuzang.

1) Aerobic, anaerobic bacteria and mold in the 3 kinds of Kochuzang were increased
until the first 30 to 40 days, but they were reduced after this time.

2) No yeast in the three kinds of Kochuzang appeared until the first 20 days.
Yeast were proved to grow, when the pH value was decreased below 5.4 after the 30
days.

Yeasts in the surface part and ordinary Kochuzang were gradually increased and those
in the inner part Kochuzang were decreased as aging.

M. The selection and identification of high amylase and protease producing strains

from the microflora during the aging period of Kochuzang.

1) The amylase and protease highly producing strains from microflora were identified
as Bacillus subtilis-P, Bacillus subtilis-G, Bacillus licheniformis-K, Aspergillus oryzae-B.

2) Amylase activity of Aspergillus oryzae-B was highest among the strains and the
strains in order of the higher activity to the lower one were Bacillus subtilis-P Bacillus
licheniformis-K, Bacilius subtilis-G.

Protease activities of Aspergillus oryzae-B and Bacillus subtilis-P were about the same
and the strains in order of the higher activity to the lower one were Bacillus licheni-
formis-K, Bacillus subtilis-G.

3) Amylase activity was inhibited more than protease activity was with NaCl
concentration.

Amylase activity was inhibited by 45 to 65 percent and protease activity by 40 to 46
percent at the concentration of 15 percent NaCl, which was the average concentration
of NaCl in Kochuzang. )
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Tabel 1. The media for viable cell count and isolation of

microorganisms in Korean

native Kochuzang. (red pepper soybean paste)

Aerobic bacteria

Anaerobic bacteria "

Mold & Yeast®®

Beef extract 3g Liver infusion
Peptone 5g Tryptone
NaCl 2% Na-thioglycollate
Dist. water 1l K,HPO,
Agar 2% CaCO,
NaCl
Dist. water
Agar

500m! Dextrose 10g
5g Peptone 5g
0.1% KH,PO, 1g
0.1% MgS0,* 7H.0 0.5g
3% NaCl 2%
2% Rosebengal 1 : 30,000
500ml Streptomycin 30y/ml
2% Dist. water 1
Agar 2%

Incubation: 42hours at 30°C

Incubation: 42 hours at 37°C

Incubation: 3-5 days at 30°C
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Table 2. Composition of substrate for screening of enzyme activity.

~___Compositien of substrate

Substrate for protease activity

Substrate for amylase activity

Crude enzymer‘éf e

Microorganisms T 1% casein agar 1% starch agar
Casein 1% Soluble starch 1%
. Mcllvaine buffer pH 7.0 20m! | Mcllvaine buffer pH 7.0 20ml
Bacteria Agar 2% Agar 2%
Dist. water 80m! | Dist water 80m!
Casein 1% Soluble starch 1%
Mcllvaine buffer pH 5.4 20m/ | Mcllvaine buffer pH5.4, 20mt
Mold Agar 2% Agar 2%
Dist. water 80ml | Dist water 80ml
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Tabl. 3. Changes of total acid contents during Korean native Kochuzang.

~ Days
Aac1d1ty 0 10 20 30 40 50 60 70 80 90
&% S
I 2.5 5.4 5.8 5.8 6.7 8.6 7.7 7.5 7.7 7.4
Inner I 6.75 5.0 5.6 5.4 57 7.6 7.1 6.8 6.3 6.0
total acid | 9.25 | 10.4| 11.4| 11.2 12.4} 16.2| 14.8| 14.3 | 14.0| 13.4
I 2.5 5.9 6.5 6.2 7.2 8.9 8.1 8.1 7.9 7.7
Surface I 6.75 4.4 6.0 5.1 51 7.5 6.7 6.5 6.3 6.1
total acid | 9.25| 10.3| 12.5| 11.3| 12.3| 16.4| 14.8} 14.6| 14.4} 13.8
1 2.5 5.2 6.0 5.2 6.6 8.3 7.6 7.3 7.4 6.6
Ordinary | 6.5 4.2 5.7 5.2 4.8 7.1 6.9 6.8 6.5 6.6
total acid 9.0 9.4 171 10.4) 11.4] 154} 14.5| 141} 13.9| 13.2

Table. 4. Changes of salt concentration during Korean native Kochuza}}g aging.

Sy
Sample ]

ol 10| 20| 3] 4] 50 | e

70180[90

Inner 13.2| 13.3| 13.5| 13.7( 13.8| 13.9| 14.1| 14.2| 14.3 | 14.3
Surface 12.3 12.5| 12.6 | 12.7{ 12,9 | 13.1| 13.2| 13.2! 13.3!| 13.5
Ordinary 12.7 | 12.8 12.9| 13.0}| 13.2| 13.4| 13.5| 13.6 | 13.8| 13.9
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Fig. 3. Changes of total nitrogen contents during
Korean native Kochuzang aging.
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Table 5. Description of selected bacteria strains

Morphological characteristics of selected bacteria strains

Bac. subtilis-P Bac. subtilis-G l Bac. licheniformis-K
Vegetative cell form rod rod l rod
Size 0.8X2 0.7X2—3u 0.8x1.61—2p
Spore central central central
Motility -+ + +
Gram stain + + - +
Culturing characteristics of selected bacteia strains
Agar surface spreading rough rough
Colony elevation flat convex flat
Edge delicate lobate lobate
Color creamy thin brown thick brown
Growing on broth pellicle pellicle pellicle
Glucose agar slants growth better than| growth better than| growth better than
on agar on agar on agar
Growth on soybean agar slants + + +
Growth in 7% NaCl browth + + +
Physiological characteristics selected bacteria strains
Catalase + + +
NO;~ to NO;~ + + +
Growth in glucose broth — - +
under anaerobic condition
Hydrolysis of starch -+ + +
Hydrolysis of casein + + +

Table 6.

Description of selected mold strain

Morphological charact

eristics of selected mold strain

Colony
Character

Colonial head [

Conidiophoros
Vesicles

Sterigmata

rate of growth
texture
color above
reverse
color

shape
color
width
length
marking
origine
shape

size

color

color
series
length
width

rapidly spreading
loosely velvety
definitely green
light brown
green

radiate
colorless
10~20p

2~4, bmm
rough
substratum

globose or hemispherical

30~50p
yellowish
yellowish
single series
10~15p
3~5p



Conidia ¢ color

marking
shape
size
Perithecia
Ascospore

yellowish

smooth

globose or subglobose
4~5~10u

not produced

not produced

Modium: Czapek’s agar
Incubation: 6 days at 30°C

Bacillus subtilis-P$}y Aspergillus oryzae-B7} V|52
st o™ = k2ol Bacillus licheniformis-K.
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