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Isolation and Identification of Protease Producing Bacteria in Kimchi

Sung-Gi Min, Jung-Hee Kim*, Tae-Woon Kim' and Kyung-Nam Kim
R & D Center, Pulmuone Corp., 'College of Life Sciences, Kyung Hee University

Strains producing the protease, which is essential for growth of lactic acid bacteria and fermented kimchi, were
screened and identified. Among five types of selected pulmuone kimchis (Jeonlado kimchi, ripened kimchi, yeolmu
kimchi, kakdugi, and baechu kimchi), nine strains of bacteria were screened and identified by whole cell protein
pattern and API test. The nine strains consisted of one of Lactobacillus sp., one of Leuconostoc sp., six of Bacillus
sp., and one of Brevibacillus sp. The protease activities of these strains were compared with known strains (Bac.
subtilis: KCCM 12248 and Bac. licheniformis KCCM 11851) producing protease. Among tested strains, K-2
(Brevibacillus sp.) showed the highest value (0.11 unit/mg) in protease activity.
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Fig. 1. The protease activity of isolates (K1,K2) by the size of
clear zone in various kimchi.
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Fig. 2. Whole cell protein pattern of isolates by SDS-PAGE
analysis.

(M: marker, 1: Bac. subtilis KCCM 12248, 2: Bac. licheniformis
KCCM 11851, 3: K-1, 4: K-2, 5: K-3, 6: K-4, 7: K-5, 8: K-6, 9: K-
7, 10: K-8, 11: K-9).
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Table 1. Isolation of protease producing bacteria from various kimchi

Kimchi sorts Jeonlado kimchi Ripened kimchi

Yeolmu kimchi Kkakdugi Baechu kimchi

Isolated bacteria No. K-1, K-2 K-3

K-4 K-5K-6, K-7, K-8 K-9
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Table 2. Taxonomical characteristics of isolated strains®

Source

K-1

K-2

K-3

K4

K-5

K-6

K-7

K-8

K-9

Gram staining
shape

Glycerol
Erythtitol
D-Arabinose
L-Arabinose
Ribose
D-Xylose
L-Xylose
Adnitol
B-Methyl-xyloside
Galactose
D-Glucose
D-Fructose
D-Mannose
L-Sorbose
Rhamnose
Dulcitol

Inositol

Sorbitol
o-Methyl-D-mannoside
a-Methyl-D-glucoside
N-Acetyl glucosamine
Amygdaline
Arbutine
Esculine
Salicine
Cellobiose
Maltose

Lactose
Melibiose
Saccharose
Trehalose
Inuline
Melezitose
D-Raffinose
Amidon
Glycogen
Xylitol
B-Gentibiose
D-Turanose
D-Lyxose
D-Tagatose
D-Fucose
L-~Fucose
D-Arabitol
Gluconate
2-Keto gluconate
5-Keto gluconate

positive
rod

positive
rod

positive
rod

Positive
rod

Positive
rod

Positive
rod

Positive
rod

Positive
rod

Positive
coccus

YAPI S0CH kit was used.

?+: Produced acid from carbohydrates, -: Not produced acid from carbohydrates.
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Table 3. Comparison of classification of isolated bacteria by
SDS-PAGE and API test

Isolated bacteria SDS-PAGE

API test

K-1 I Lactobacillus delb. delb.
K-2 1T Brevibacillus brevis

K-3 m Bacillus stearothermophilus
K-4 1 Bacillus stearothermophilus
K-5 1118 Bacillus stearothermophilus
K-6 I Bacillus stearothermophilus
K-7 I Bacillus stearothermophilus
K-8 111 Bacillus stearothermophilus
K-9 v Leuconostoc citreum

Table 4. Protease activity of isolated bacteria and reference
bacteria

Total protein  Specific activity

Isolated bacteria (mg/mL) (unit/mg)
K1 10.56 0.058
K2 9.78 0.110
K3 10.63 0.035
K9 9.45 0.005
Bac. subtilis KCCM 12248 8.39 0.030
Bac. licheliformis KCCM 11851 9.70 0.018
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