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Abstract

Morphologically dilferent 18 strains were isolated and examined for their abilitics to inhibit ACE.
Those strains were cultured in the medium containing 10% of soybean extract at 37°C [or 48hr or fer—
mented with boiled soybean at 30°C for 60 days. The concentration of inhibitors Lo inhihit 50% of ACE
activity, ICs was measured on the culture broth of each strain and also on the hol.—water extract from
20, 40 and 60 day fermented Doenjang by each strain. As a result, SCB—3 which is isolated from Meju
showed the highest ACE inhibitory activity on the cultured broth and 40 day matured Doenjang. Then,
ICsy 0of SCB-3 was 0.02mg/ml and 0.26mg/ml respectively. SCB-3 was identified as a Bacillus subtilis
based upon its morphological, biochemical and physiological propertics. Changes in general components
and ACE inhibitory activity of Doenjang fermented by SCB-3 were examined during 90 days. Total
acidity of Doenjang was increased from 1.39% to 1.66% and pH was decreased from 6.02 to 5.79 after
90 day fermenlation. Total sugar contents were decreased from 16.4% to 15.1% and reducing sugar
contents was also decreased from 2.46% to 1.62%. Total nitrogen contenls were nearly nol changed,
but amino nitrogen contents were drastically increased from 196mg% to 51mg2. The numbers of
total microorganism were increased to 1.1 X 10°%cells/g after 45 days. Protease activity was increased
to 622,1U/g after 75 days. The highest ACE inhibitory activily was shown in 60 day fermented Doenjang
and ICsy of the hot—water exiract was 0.31mg/ml.
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Table 1. List of Mejn, Doenjang and Natto samples Tor
screening of strains producing Angiotensin Co—
nverling Enzyme Inhibitor

Strain Product Name Source
KB-1 Meju Seoul
KB-2 Meju Seoul
KBE-3 Meju Seoul
5B-1 Doenjang Dackoo
SB-2 Megu Daekoo
SB-3 Meju [raekoo
SCB-1 Doenjang Soonchang
SCB-2 Meju Soeonchang
SCB-3 Meju Soonchang
0B-1 Doenjang Seaqul
0B-2 Doenjang Seoul
OB-3 Doenjang Seoul
OB-4 Doenjang Seoul
NS-1 Chungkoolgjang M Foods Co.
N5-2 Chungkookjang H Food Co.
IB-1 Malto Nagano Foods
IB-2 Natio Asahi Foods
B-3 Nallo Azuma Foods
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Table 2. Medium composition for screening of strains
producing Doenjang flavor

Glucose 10 %
Polypeplone 0.5 %
Yeasl exiraci 05 %
KH:POy 0l %
MgSQ4 0.01%4
NaCl 2.0 %

Sovhbean extract 10.0 %

pH was adjusted to 7.0

For the preparation of soybean extract, 100g of the ma-
shed soybean was boiled for 6hr with 1,000ml of distilled
water and (he final volume was adjusted 10 200ml (ollo-
wed by filtration. The filterate was used as a soybean
EXtract,
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Table 3. Angiotensin Converting Enzyme inhibitory
effect of the cultured broth by various sirains
isolated from Meju, Doenjang, Cheongluk-
jang and Natto
ACE " Protease
Stram  Flavor Type  inhihition activity
rate(%) (mg/mD) {U/ml)
KB-1 Cheonglukjang 28 1.11 17.3
KB-2 Doenjang 37 0.76 11.6
KB-3 Doenjang 27 (.81 15.2
5B-1 Cheongkukjang 30 1.23 153
5B-2  Kamang 17 108 13.7
SB-3 Kanjang 53 0.60 10.3
SCB-1 Cheongkukjang 22 117 138
SCB-2 Cheongkukjang a9 064 48.0
SCB-3 Cheongkulkjang 61 0.02 G680
OB-1 Cheongkukjang 20 087 5.3
OB-2 Meu 18 119 221
{0B-3 Cheongkukjang 79 0.0z 556
OB-4 Doenjang 31 098 173
N5-1 Cheongkukjang 21 118 15.2
N5S-2  Doenjang 54 0.02 432
JB-1  Cheongkukjang 19 1.33 34.5
JB-2  Doenjang 34 0.77 55.8
IB-3  Cheongkukjang 45 0.a7 351
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Table 4. Angiotensin Converling Enzyme inhibitory effecl of Doenjang matured for 60 days

20 days 40 days 60 days
KB-1 28 1.11 39 0.56 36 0.62
KB-2 33 0.4 26 D54 26 3.17
KB-3 32 0.76 45 045 23 423
SB-1 30 0.93 40 054 30 1.99
5B-2 17 117 29 1.01 32 2.18
5B-3 33 0.81 44 054 12 583
SCB-1 33 0.75 41 052 29 2.35
SCB-Z 22 108 42 0.24 33 1.74
SCB-3 35 051 47 0.26 41 1.13
OB-1 29 0.57 42 0.62 24 5.00
OB-2 18 119 24 1.07 36 223
OB-3 19 031 43 030 31 219
0OB-4 33 071 46 0.51 27 Z231
N&-1 21 119 43 0.54 20 125
NS-2 54 047 4 0.58 18 416
JB-1 45 0.56 39 0.48 18 272
IB-2 19 1.33 47 027 30 2.55
JB-3 34 077 40 0.42 11 541
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Table 5. Morphological, cullural and biochemical cha—
racteristics of the strain SCB-3

1. Morphological characteristics
- Form: Rods(0.5~1 Opm > 2.0~ 3 8um)
- Motility: Positive
- {Gram slain’ Positive
- Endospore: Positive

2. Cultural characteristics
- Nuilnent agar. Good growth. Shme formed
- Growth pH 6.8, Positive, pH 5.7, Positive
- Growth NaCl 5% Positive, aCl 7% Positive
- Growth at 50°C: Positive, at 55°C. Negative
- Anaerchic growth: Negative

3. Biochemical characteristics
- Hydrolysis of casein: Posilive
gelatin: Positive
starch: Positive
=~ Acid from glucose: Positive
arabmose: Positive
xylose d
mannitol: Positive
- Catalase test: Positive
- Voges-Proskauer test: Puositive
- Utilization of citrate’ d
propionate! Negative

d: 11~84% of strains positive
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Table 6. Changes in the contents of moisture and salt
during the Doenjang maturation at 30°C by Ba-
cillus sp. SCB-3

F; égf cﬁ?;;))n Moisture(%3) Salt{%)
0 542 10.1
15 541 98
30 53.6 10.2
45 515 104
60 513 10.7
75 51.5 10.6
90 h0.8 10.7
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Fig. 1. Changes in pH and acidity during Doenjang fer—

mentation at 30°C by B. subtilis sp. SCB-3.
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Fig. 2. Changes in the contents of total sugar and re—
ducing sugar during Doenjang fermentation at
30°C by B. subtilis sp. SCB-3.
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