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Isolation and Characterization of a Bacterium from
Korean Soy Paste Doenjang Producing Inhibition of
Angiotensin Converting Enzyme

Yong-Seok Kim, Chang-Ho Rhee and Heui-Dong Park
Department of Food Science and Technology, Kyungpook National University

About 100 bacterial strains producing proteolytic enzymes were isolated from Korean traditional soy paste Doen-
jang. Among them, strain SYG3 producing the highest level of angiotensin converting enzyme (ACE) inhibitor
into the culture medium was selected and identified as Bacillus pumilus according to the Bergey’s mannual of
systematic bacteriology. Soybean powder as a nitrogen source and glucose as a carbon source supported high
Jevel of ACE inhibitor production. The presence of 3% NaCl also enhanced the production of ACE inhibitor in
the medium. The optimum initial pH of the medium and culture temperature for the production of ACE inhib-
itor were 7.0 and 32°C, respectively. The maximal level of ACE inhibitory effect was obtained after 36 hours of
cultivation under the optimized conditions, which was about 98% of inhibition ratio.
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Table 1. Comparison in the ACE inhibitory activity of culture
supernatant and its filtrate prepared from culture broth of the
isolated strain SYG3

Fraction Inhibition ratio(%)
Culfure supernatant Non-treated 96.5
upe Heat treated 96.0
Filtrat Non-treated 97.2
Hirate Heat treated 96.5

After the bacteria were cultivated at 30°C for 24 hours in the liquid_
media composed of 5.0% soybean powder, 0.5% glucose, 0.01%

KH,PO,, 0.001% MgSO, - TH,0 and 2.0% NaCl, culture supernatant
was prepared by centrifugation of the culture broth. The culture
supernatant was then filtered through a membrane filter (YMI10
membrane, Amicon, USA) to obtain filtrate. ACE inhibitory activities
of the culture supernatant and its filtrate were assayed directly or after
heat treated at 95°C for 10 min. This experiment was repeated twice
in triplicate. The data are significantly different from the control at the
level P<0.05.

Table 2. Morphological and physiological characteristics of the
isolated strain SYG3

Classification SYG3
Morphological characteristics
Form Rod
Gram staining +
Spore formation +
Motility +
Physiological characteristics
Hydrolysis of casein +
Hydrolysis of starch -
Liquifaction of gelatin +
Nitrate reduction -
Indole production -
Hydrogen sulfide production +
Methyl red reaction -
Citrate Utilization +
Urease test -
Catalase test +
Oxidase test -
OFF test fermentation
Voges-Proskauer test +
Optimum temperature for growth 30~35°C
Optimum pH for growth 6.0~8.0
+ ; positive, - ; negative

B35, gelatin A8y, 35 AT, catalase AlE,
Voges-Proskauer A EIME LS JeER 2™, indole A
A%, oxidase AlE, methyl red A1, urease AlgoNA = 2
AL JeERN S tiTable 2). 49 o] &AL ZAMGE A
glucose, fructose, mannose, arabinose, xylose, ribose, glyc-
erol, mannitol, maltose, salicine, cellobiose = trehalose =
dME S AASIH 2, lactose, galactose, thamnose, sor-
bitol, sorbose, raffinose, inositol 2 xylitol SNAE 2 A
7\36‘}7(] ol—o}-ou:] OV\]'J RE EAgozrE 7}/\?— A A
312 FUTH(Table 3). o14<] el 2 A E4L EY
2 3}o] Bergey’s Mannual of Systematic Bacteriology®l 7]

Table 3. Carbon utilization and fermentation by the isolated
strain SYG3

Carbon sources

‘Acid production

Glucose +
Sucrose +
Lactose -
Glycerol
D-Xylose
L-Xylose -
“Fructose +

+
+

Galactose -
D-Arabinose -
L-Arabinose +
Mannose +
Ribose +
Rhamnose -
Sorbose -
Maltose +
Raffinose ! -
Cellobiose +
Melibiose -
Trehalose +
Gentiobiose -
Dextrin -
Starch -
Sorbitol -
Inositol -
Xylitol -
Mannitol +
Erythritol -
Dulcitol -
Amylgdalin
Salicin

Inulin -
Ethanol -
Methanol -

+ ; positive, - ; negative
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Fig. 1. Effect of various carbon (A) and nitrogen sources (B) as
well as concentrations of soybean powder (C) and NaCl (D) on
the production of ACE inhibitor by B. pumilus SYG3
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Fig. 2. Effect of initial pH (A) and temperature (B) on the
production of ACE inhibitor by B. pumilus SYG3
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Fig. 3. Time course of the ACE inhibitor production by B
pumilus SYG3

During the bacterial culture for 54 hour under the optimized culture
conditions, cell growth, ACE inhibition ratio and residual sugar
content were monitored every 6 hour.
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