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Table 1. The composition of isolation media

Skim milk
Peptone
Yeast extract
K2HPOq4
MgS0Os 7H20
NaCl

Agar

Distilled water

pH

10 g
1g
1g
1g
1g
1g
15 g
1L
7.5

Table 2. The composition of enzyme production media

Soluble starch
(NH4)H2POy
Soybean meal

K:HPOy

MgSO. 7H20

Na(l
pH

1.0%
0.15%
02%
0.3%
0.02%
0.1%
7.5

Table 3. Purification steps of the protease.

Purification step  Total activity Total protein Specific activity Yield(%)
(U) (mg) (U/ng)
Crude broth 3196912 8,756 365 100.0
Ammonium sulfate
precipitation 2253823 4257 529 705
(35-80%)




Table 4. The effect of metal ion on protease activity

Relative activity(%)

Metal

ImM 5mM
None 100.0 100.0
AlOs 8.9 87.0
AgSOy4 704 338
BaCl; 71.6 69.3
CaClz. 2H20 1148 155.7
CdSOy 69.6 61.8
CoClz 6Hz0 72.8 7.8
Cullz. ZH20 80.0 &.1
FeSO4 7H20 76.5 788
HgClz 47.1 286
KCl 842 2.8
Licl 84.9 9.3
MgS04 7HZ0 100.8 105.8
MnCl, 4H20 116.6 1464
Na(Cl 91.3 107.2
ZnCly 874 136.2

Table 5. The effect of surfactants on protease activity

Relative activity(%)

Surfactant

0.5% 1.0%

None 100.0 100.0
SDS (Sodium dodecyl sulfate) 885 805
LAS (Linear alkylbenzene sulfonate) 89.3 87.1
Triton X-100 1140 1214
Tween 80 106.0 144.7
60 1036 114.0

40 101.8 1156

20 92.3 1103

Span  #80 1005 82.3
* A A A 90.2 78.6

The enzyme was incubated with the sulfactant for 30 min at 37C
- and residual activity was measured.
* ! without protease activity



Table 6. The effect of inhibitor on the protease activity

Residual activity(%)

Inhibitor

ImM 5mM
None 100.0 100.0
EDTA 987 894
EGTA 73.8 65.4
SDS 90.0 &8
o-phenanthroline 854 74.2
KCN 101.8 923
L-cysteine 100.7 95.8
PMSF 2.3 0.0
Iodoacetic acid 98.0 89.3
pCMB 101.0 929
NaNj; 986 905
Oxalic acid 78.0 41
KMnOy 189.7 89

The enzyme was incubated with the inhibitor at 37°C for 30 min
and residual activity was measured.

EDTA ; Ethylene diamine tetraacetic acid, EGTA ; Ethyleneglycol
tetraacetic acid, PMSF ; Phenylmethy! sulfonyl fluoride, pCMB ; p-
chloromecuric benzoic acid.



* Substrate : Commercial Hammarsten caseinlMERCK) was dissolved as a
0.6%(w/v) solution in 50mM phosphate byffer(pH 7.5)

Substrate 5 ml +  Enzyme solution 1 ml

(preincubated for 10 min at 37°C)

Incubated for 30 min at 37C

Added to 1 ml of TCA mixture solution

The reaction tubes were cooled at room temperature for 15 min

Centrifuged to remove the precipitated protein

Filtered through a Whatmmann
filter paper(No.5)

A 0.5 ml filterate+ 0.55 M Na:COs solution 25 ml
+ 3X Folin reagent 0.5 mi

Incubated for 30 min at 38C

The absorbancy read at 660 nm

Fig. 1. Procedure qof protease activity assay



Fig 2. Formation of clearing zone in the screening media contained 5%
skim milk powder
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Fig. 3. Electron microscopic photogram of the isolated Bacillus pumilus HK
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Fig. 4. The effect of pH on the activity of protease.
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Fig. 5. The effect of pH on the stability of protease.
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Fig 6. The effect of temperature on protease activity.
(The reaction carried out at the temperature irdicated
for 30mim at pH 7.5)
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Fig. 7. The effect of temperature on the stability of protease.
The enzyme was incubated at the temperatures indicated
Sor 30min and residual activites were measured.
O : present 5mM CaCl; @ : absence 5mM CaCls



Coloration values (4)

Skin Turn-over (%)

8
—&— 5% DHA
7 —@— 5% DHA + 5% M. ext.
‘ i A
3 .\’_\.\‘
2 |
1
0 L L '
5 6 7 8 9
pH
Fig. 8 The Tanning effect at pH
120
100 | @ w13
go | | W
60
40
20 I
0 L L o i
D1 D2 DS D6 D7
DAY

Fig. 9. The effect of skin turn-over by treatment times
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Fig. 10. The effect of skin turn-over in various materials
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