Kor. J. Microbiol. Biotechnol.
Vol. 30, No. 3, 210-215 (2002)

CHECHEE! 2573 Bacillus subtilis EB4642] Mgt 2l 23jf 54

g4 . OiOfR OHEM O|XE  Bal UHE Lrjz-
O|X|HIO| A AR MEXRII 74 THX|Ch & m M nistnt 2 224l =2/ &1t

Isolation and Characteristics of Soy Protein-degrading Strain, Bacillus subtilis EB464. Park, Chan-Soo,
Dae-Kyu Min, Yong-Sun Ahn, Jihoon Lee, Soon-Kwang Hong', Jung-Hoan Kim?, and Dae-Kyung
Kang*. Bio-Resources Institute, EASY BIO System, Inc., Uiwang 437-020, Korea, 'Department of Biological Sci-
ences, Myongji University, Yongin 449-728, Korea, *Department of Culinary Art, Seoul Health College, Sungnam
461-713, Korea. — A bacterium degrading soy protein was isolated from Korean traditional fermented foods. The
isolated strain was identified as Bacillus subtilis, and named as B. subtilis EB464. The optimum pH and temperature
of the protease produced by B. subtilis EB464 were pH 9.0 and 50°C, respectively. The protease was stable in the
range of pH 6~10 and below 40°C. The content of water-soluble protein and free amino acid of the medium were
increased from 4.2% to 20.6% and from 1.9% to 22.0%, respectively, by solid-state fermentation of soybean meal

with B. subtilis EB464 for 72 h.
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Table 1. Characteristics of the isolated strain, EB464.
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Characteristics Result Characteristics Result

Morphological characterization Manitol +
Shape + Sorbitol +
Gram stain +D o-Methyl-D-mannoside -
Mobility + o-Methyl-D-gluoside +
Spore formation + N-acetyl glucosamine +

Physiological characterization Amygdalin -
Catalase + Arbutine -
VP-reaction + Esculine +
Growth at pH 5.7 + Salicine +
Utilization of propionate - Cellobiose +
Utilization of citrate + Maltose +
Egg-yolk lecthinase - Lactose +
Decomposition of casein + Melibose +
Starch hydrolysis + Sucrose +

Carbohydrate degradation? Trehalose +
Glycerol + Inuline +
Erythritol - Melezitose -
D-Arabinose - D-Raffinose +
L-Arabinose + Starch +
Ribose + Glycogen -
D-Xylose + Xylitol -
L-Xylose - B-Gentibiose -
Adonitol - D-Turannose -
B-Methyl-D-xyloside - D-Lyxose -
Galactose - D-Tagatose -
D-Glucose + D-Fucose -
D-Fluctose + L-Fucose ) -
D-Mannose + D-Arabitol -
L-Sorbose - L-Arabitol -
Rhomnose - Gluconate -
Dulcitol - 2-Keto-gluconate -
Inositol + 5-Keto-gluconate

Y+ : Positive result, - : Negative result
2) API 50CH kit was used
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Fig. 1. Growth and protease production of Bacillus subtilis
EB464 during solid-state fermentation. Cells were grown in soy-
bean meal medium (initial water content: 40%). @: cell growth, Il
: protease activity )
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Fig. 2, Effect of temperature on the protease activity produced
by Bacillus subtilis EB464. The crude enzyme activity was mea-
sured at various temperatures, and their residual activities were
represented as percents to the maximum protease activity at 50°C.

120

—_
o
(=)

03]
(=)

Residual activity (%)
&5 8

N
o
r

Fig. 3. Effect of pH on the protease activity produced by
Bacillus subtilis EB464. The crude enzyme activity was mea-
sured at various pHs, and their residual activities were represented
as percents to the maximum protease activity at pH 9. The buffer
systems used were described in Materials and Methods.
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Fig. 4. Stability of the protease produced by Bacillus subtilis
EB464 at various temperatures. The crude enzyme solution was
preincubated for 30 min in 50mM Tris-HCI buffer(pH 7.0) at var-
ious temperatures, and then the residual protease activity was mea-
sured. The residual protease activities were represented as percents
to the untreated protease activity.
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Fig. 5. Stability of the protease produced by Bacillus subtilis
EB464 at various pHs. The crude enzyme solution was preincu-
bated at various pHs at 4°C for 24 hr, and then the residual pro-
tease activities were measured. The residual activities were
represented as percents to the maximum protease activity at pH
7.0. The buffer systems used were described in Materials and
Methods.
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Table 2. Conversion of the soy protein into the water-soluble
protein and the free amino acid by protease produced from
Bacillus subtilis EB464.

Incubation Water-soluble Free Amino
Time (hr) Protein (%) Acid (%)
0 4.2 1.9
24 15.1 9.2
48 18.2 18.8
72 20.6 22.0
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