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Purification and Characterization of an Alkaline Protease Produced by Alkalophilic Bacillus sp. DK1122
Hyungjae Lee, Ji-Seung Yoo, and Dong-Hoon Bai*
Department of Food Engineering, Dankook University, Cheonan 31116, Republic of Korea

An alkaline protease was purified and characterized from an alkalophilic microorganism, Bacillus sp.
DK1122, isolated from soil in central Korea. The optimum temperature and pH for the growth of the pro-
ducer strain were 40°C and pH 9.0, respectively. The protease was produced aerobically at 40°C after 24 h
incubation in modified Horikoshi I medium (pH 9.0) containing 0.5% (w/v) glucose, 0.8% (w/v) yeast extract,
0.5% (w/v) polypeptone, 0.1% (w/v) KsgHPOy, 0.02% (w/v) MgSO04 TH50, 1% (w/v) NazCOs, and 3% (w/v) NaCl.
The alkaline protease was purified by 70% ammonium sulfate precipitation of the culture supernatant of
Bacillus sp. DK1122, followed by CM-Sepharose chromatography. The molecular weight of the enzyme was
estimated to be 27 kDa on the basis of SDS-PAGE. The optimum temperature and pH for the protease activ-
ity were 60C and pH 9.0, respectively. Addition of CaCl; increased the thermal stability of the purified pro-
tease, where 90% of protease activity was retained at 60°C for up to 3 h. Consequently, it is expected that the
alkaline protease from this study, exhibiting stability at pH 7-9 and 60C, may be promising for application
in the food and detergent industries.
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Fig. 1. Effect of culture temperature (A), culture time (B), and initial pH (C) on the growth and enzyme production from Bacillus
sp. DK1122. (D) Effect of medium volume on the enzyme production from Bacillus sp. DK1122.
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3tE SR AL #F 23 Yo AFESE Horikoshi I v} X]
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Fig. 2. Purification of alkaline protease from Bacillus sp. DK1122. (A) Chromatogram of an alkaline protease from Bacillus sp. DK1122
on CM-Sepharose chromatography. -—: concentration of NaCl (M); B: concentration of protein (mg/ml); O: enzyme activity (optical den-
sity at 440 nm). (B) SDS-PAGE of an alkaline protease from Bacillus sp. DK1122. Lane 1, molecular weight markers of 97.4, 66.2, 55.0, 42.7,
40.0, 31.0, 21.5, and 14.4 kDa; lane 2, culture broth; lane 3, precipitant of 70% ammonium sulfate; lane 4, active fractions of CM-Sep-

harose chromatography.

Table 1. Purification table of protease from Bacillus sp. DK1122.

Step Total( r;:go)teln Tota(luanci:)lwty Spe(slrilii/:g;nty Y(l;ol)d Fold
Culture broth 7,725.0 1,427,100 184.7 100 1
70% Ammonium sulfate 1,401.6 596,300 4254 41.8 23
CM-Sepharose chromatography 659.8 341,700 5179 239 2.8
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&2 23.9%tH(Table 1). AA| 549 ¢E& 3157 9
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Fig. 3. Effect of temperature (A), pH (B), and inorganic salts (D) on the activity of the purified protease from Bacillus sp. DK1122.
(C) Thermal stability of the activity of the purified protease from Bacillus sp. DK1122.
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