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Fig. 1. Microscopic morphology of Aspergillus sp. SM-18.
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Fig. 2. Effect of cultivation time on production of the pr
tease with wheat bran medium from Aspergillus sp. MS-18.
Enzyme activity was represented as ralative value against tt
highest activity manifested on 4 hours of cultivation.
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Table 1. Production of protease by various sources

Activity
Source
Unit %
None 334 100.00
Galactose 3.21 96.06
Arabinose 3.88 116.13
Glycerin 0.73 21.92
Lactose 2.88 86.08
Glucose 1.43 42.86
Carbon Fruct'ose 3.52 105.42
1% Sorbitol 2.62 78.33
Mannitol 2.53 75.74
Maltose 292 87.81
Mannose 3.05 91.26
Sucrose 1.62 48.40
Starch 2.34 69.95
Citrate 0.53 15.89
Casein 2.86 85.59
Organic Polypepton 422 126.23
nitrogen Glycine 3.12 93.35
1% Albumin 3.67 109.85
Urea 2.03 60.71
Ca(NO,), 1.04 31.16
(NH,),S,0; 0.52 15.52
Inorganic (NH)HPO, 3.46 103.70
nitrogen KNO; 212 63.42
1% NH,Cl 351 10517
(NH,),S0, - 354 116.04
NaNOQO, 1.70 50.86
Mgso, 2.89 86.58
FeSO, 1.10 32.88
KH,PO, 0.31 9.24
Tnorganic NaCl 3.06 91.50
salt K,HPO, 217 64.90
02% NaH,PO, 3.38 101.11
MgCl, 3.68 110.22
Na,HPO, 3.39 101.60
CaCl, 3.10 92.74
CuSO, 1.63 48.65

nzyme activity was represented as unit and ralative value against the
ighest activity manifested after 3days of cultivation.
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Fig. 3. DEAE-cellulose ion exchange chromatography of pro-
tease from the culture of Aspergillus sp. MS-18. Fraction size
was 10 m//tube. ®—@ Protein, O—O Activity
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Fig. 4. Sephadex G-150 gel filtration of protease from the
culture of Aspergillus sp. MS-18. Fraction size was 3.0 m//
tube. @—@ Protein, O—Q Activity
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Table 2. Purification procedure of protease from the culture
of Aspergillus sp. MS-18

:::gn a::::tly iigi‘lft‘yc Yield Purification
(mg) (unit)  (unit/mg) (%) fold
Crude enzyme 261.00 5250 20.11  100.00 1.00
solution
Ammonium 30.42 1726 56.74  32.88 2.82
sulfate
DEAE- 8.13 1270 156.25 24.19 7.77
cellulose
Sephadex G-150 2.40 816 34043 1554 16.92

340.4 unit/mgo] 2l o8, A A5 16.9 5 ). (Table 2)
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Fig. 5. Polyacrylamide gel electrophoresis of protease from
the culture of Aspergillus sp. MS-18.
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Fig. 6. The calibration curve for determination of molecular
weight of protease by SDS-polyacrylamide gel electrophoresis.
* Standard : Bovine serum albumin (MW : 66,000)
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Fig. 7. Scanning electron microphotograph of crystal of pro-l
tease from Aspergillus sp. MS-18.
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Fig. 8. Effect. of pH and temperature on the activity of pro-
tease from the culture of Aspergillus sp. MS-18.
A : Effect of pH, B : Effect of temperature,
C : pH stability, and D : temperature stability.
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Table 3. Effect of metal ion on the activity of protease pro-
duced by Aspergillus sp. MS-18

Activity
Ion(10 mM) Metal
Unit %
None - 4.02 100.00
Cu® CuSO, - 5H,0 235 58.39
Zn™ ZnS0O, - TH,0 1.85 45.96
Ca™ CaCl, 3.87 96.27
Pb* Pb(CH,COO0), 2.27 56.39
Mn™ MnSO, - 5H,0 577 143.48
Hg* HgCl, 2.30 57.28
Mg* MgSO, - 7TH,0O 4.35 108.08
Fe** FeSO, - 7TH,0 3.45 85.71
Ba™ BaCl, - H,0 3.80 94.41
Na* NaCl 4.25 105.59
K* K,SO, 3.72 92.55

The reaction mixture, consisting of 0.5 m/ enzyme solution and 0.5 m/
metal ion solution(20 mM), was incubated at 35°C for 5 hrs and the resi-
dual activity was assayed.

Table 4. Effect of various inhibitors on the activity of pro-
tease produced by Aspergillus sp. MS-18

Inhibitor (10 mM)

Activity Unit %
None 3.72 100.00
2,4-Dinitr ophenol 3.68 98.97
Ethylenediaminetetraacetic acid(EDTA) 0.98 26.29
Phenylmethanesulfonyl fluoride(PMSF) 1.34 36.08
&-Aminocaproic acid 3.66 98.45
p-Chloromercuribenzoic acid 325 87.37

The reaction mixture, consisting of 0.5 m/ enzyme solution and 0.5 m! in-
hibitor solution (20 mM), was incubated at 30°C for 1 hr and the residual
activity was assayed.
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Fig. 9. Lineweaver-Burk plot for the hydrolysis of substrate
by the purified protease from the culture of Aspergillus sp.
MS-18.
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Characteristics of Microbial Protease for Application to Abolished Protein Resource

Sung-Sook Chun, Young-Je Cho', Tae-Soo Sung’, Jun-Ho Son and Cheong Choi* (Dept. of Food Science & Tech-
nology, Yeungnam University, Gyungsan 712-749, Korea; 'Dept. of Food Engineering, Sangju National Po-
lytechnic University, Sangju 742-170, Korea; °Dept. of Food Nutrient, Changwon Junior College, Changwon 641-

180, Korea)

Abstract : To extract insoluble proteins and to improve funtional properties of abolished proteins, a protease pro-
ducing Aspergillus sp. MS-18 was isolated from soil. The enzyme was purified and its enzymological charac-
teristics were investigated. It was found that production of protease reached to the maximum when the wheat bran -
medium containing 3% arabinose, 0.5% polypepton, 0.1% (NH,),SO, and 0.2% magnesium chloride was cultured
for 3 days. Protease was purified 16.9 folds after ion exchange chromatography and gel filtration and the specific
activity was 340.4 unit/mg. Purified enzyme was confirmed as a single band by the polyacrylamide gel elec-
trophoresis. The molecular weight of protease was estimated to be 30,000. Crystalization form of purified protease
was 2 stick shape with rounding edges. The optimum pH and temperature for the protease activity were 9.0 and
60°C, respectively. The enzyme was stable in pH 7.0-12.0 at 50°C. The activity of purified enzyme was inhibited
by Hg”, Cu™, Zn™ and Pb”, whereas it was activited by Na', Mg" and Mn”. The activity of the protease was in-
hibited by the treatment with ethylenediaminetetraacetic acid and phenylmethane sulfonyl fluoride. The result sug-
gests that the purified enzyme is a serine protease with metal ion at active site. Km and Vmax of purified protease

were 29.33 umole/L and 5.13 pg/min, respectively.

Key words : abolished protein, microbial protease, purification, characteristics
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