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Characterization of Extracellular Protease of Bacillus sp. WRD-1 Isolated from Soil. Min, OK, Min-
Seok Kim, Won-Seok Seo, Jae-Young Cha, and Young-Su Cho*. Division of Biotechnology, Faculty of Natural
Resource and Life Science, Dong-A University, Pusan 604-714, Korea — Alkaline bacterium producing a high pro-
tease activity at low temperature was isolated by using enrichment culture from soil samples and identifted as Bacil-
lus sp. WRD-1. Cell growth was maximal at 10 hours and the optimal initial pH and culture time of culture
condition for enzyme production was pH 7 and 10 hours, respectively. Temperature range of high enzyme activity
were 10 ~ 40°C. The optimal pH and temperature for the enzyme activity were pH 9 and 30°C.
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Fig. 1. The protease activity of Bacillus sp. WRD-1 at vari-
ous cultural temperature.
A: Incubation for 18 hr at 37°C  B: Incubation for 18 hr at 20°C.



Table 1. Physiological characteristics of isolated microorgan-
ism Bacillus sp. WRD-1

Glycerol -
Erythritol -
D-Arabinose -
L-Arabinose -
Ribose +
D-Xylose -
L-Xylose -
Adonitol -
B-Methyl-xyloside -
Galactose

D-Glucose
D-Fructose

o

D-Mannose
L-Sorbose
Rhamnose -
Duleitol -
Inositol -
Sorbitol -
o-Methyl-D-mannoside -
O-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 -
L-Arabitol -
Gluconate
2-Kcto gluconate
5-Keto gluconate

1) APT 50CHB kit was used.
2) +: positive, -1 negative.
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Fig. 2. Time course of protease activity in Bacillus sp. WRD-1.
(— — Cell growth , —4 —: Proteolytic activity (U/ml))
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Fig. 3. Effect of initial pH on the cell growth and protease
activity of Bacillus sp. WRD-1.
(—M —: Cell growth , —4 —: Proteolytic activity (U/ml))

Table 2. Effect of carbon source on the cell growth and pro-
tease activity of Bacillus sp. WRD-1

Carbon source® Cell growth ® Protease activity®
(Absorbance 660 nm) (U/ml)
glucose 2.67 28.40
sucrose 2.52 24.75
maltose 2.70 48.05
galactose 2.49 63.15
lactose 2.59 33.33

a) The concentration of each carbon source in the medium was
2.0%.

b) Cells of Bacillus sp. WRD-1 were grown at 30°C for 18 hours in
the media with shaking 180rpm.

c) The 18hr old culture broth of the isolate Bacillus sp. WRD-1 at
30°C was used to measure the protease activity.
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T3]3 sucrose(24.75 U/ml) 2.2 vjepg}. oo} e
A= glucosert sucrose’} mlAE<]] 93] A HAl= o]
AL FAAFARL FAEAL FHAgcis Adel dX
35w [18]

AP R0 ME vA| 45 Y 48 dHn

AR SRl mE TA A5 H 34 S v
317 $lgte] LBulA A "AAKQ] 1% tryptone d4le]]
peptone, yeast extract, malt extract, NaNQOs;, (NH4),S04,
NH4C], casein, soybeand U8 H=Z whA|sle] 30°Ce]
A 18A17F Wikt 5 TA o] At B EE vws)
Sivt. (Table 3) TA A5 HALUES AMAE o <
Falden] B3], yeast extract F7PASA 1A FA A
So] ok 28]al, 54 LS soybeand AMSEINE W
7} =2 104.76 Umle) )T, casein (89.80 Uhnl), yeast extract
(84.92 U/ml) &2 ehgde}, gavioldele] A0S A

Table 3. Effect of nitrogen source on the cell growth and pro-
tease activity of Bacillus sp. WRD-1

. a Cell growth ® Protease activity @
Nitrogen source®) 0 e 660 ) (Ulnl) v

soybean 2.57 104.76

malt extract 2.45 §3.98
peptone 2.58 60.58

yeast extract 2.62 84.92
casein 1.57 89.80
NaNOs 0.49 84.93
(NH4)2804 0.73 18.31
NH,4Cl 1.08 34.02

a) The concentration of each nitrogen source in the medium was
1.0%

b) Cells of Bacillus sp. WRD-1 were grown at 30°C for 18 hours in
the media with shaking 180rpm

c¢) The 18hr old culture broth of the isolate Bacillus sp. WRD-1 at 30
“C was uscd to measure the protease activity
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Fig 4. Optimal pH for protease activity of Bacillus sp. WRD-1.
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