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Abstract

A bacterial strain No. HB-5, which was capable of producing a protease in the
culture conditions, was isolated from the soil. The protease was purified from
cultural filtrate of ABacs//us sp. HB~5 by membrane ultrafiltration and DEAE-
cellulose chromatography, gel filtration on Sephadex G-100. The molecular wetight
was estimated to be 60Kda. The optimal pH and temperature for the activity of the
purified protease pH were 11 and 50T, respectively. The enzyme was stable within
a pH range 8-12 and up to 60°C. The enzyme activity was highly inhibited by PMSF

at ImM. The proteolytic actions of protease and papain on human epidermis keratins
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which are major protein impurities on the skin, were compared. The bacterial
ﬁrotease degraded more effectively than papain. Product containing 2% protease
exhibited 21% increase on the skin coloration index. These results suggest that
cosmetic product containing protease produced by AKacs//us sp. HB-5 could remove

the adherent keratin layer and then make a softer skin.
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Fig. 2 Formation of clear zone in the agar contained 2% skim milk
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Fig. 3 DEAE-cellulose column chromatography of protease from Baci//us sp

( & ) protein, ( O ) activity
column size : 2.8 X 30cm, flow rate : 15ml/hr., fraction : 5ml/fraction
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Fig.4 Sephadex G-100 gel chromatography of protease from Bacil//us sp.

( & ) protein, ( O ) activity
column size : 2.5 X 60cm, flow rate : 15ml/hr., fraction : Sml/fraction
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1 2 3 4
Fig.5 Identification of purified protease from Bacil/us sp. By SDS-PAGE.
Lane 1, 4 ; protein size marker 150, 100, 75, 50, 35, 15Kda Lane 2, 3
purified protease

s

1 2 3 4 5 1 2 3 45
(A) (B)
Fig.6 SDS~-PAGE of keratin degradation pattern
(A) Lane 1 : protein size marker 150, 100, 75, 50, 35, 15Kda
Lane 2 : Keratin, Lane 3 : incubation with Protease and Keratin for 10min
Lane 4: for 20min., Lane 5 : for 30min.,
(B) Lane 3 : incubation with papain and Keratin.

—120-



Table 1. The effect of protease inhibitors on protease activity

= ) ..
A &) A Residual activity(%)
(mM)
None 100
PMSF 1 5
PMSF 10 0
NEM 1 91
NEM 10 . 96
L-Cysteine 5 91
L-Cysteine 50 97
EDTA 1 79

PMSF=Phenylmethylsulfonyl Fluoride, NEM=N-ethylmaleimide,
EDTA=Ethylenediamine tetraacetic acid
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Fig.7 Effect of pH on activity and stability of protease activity
pH 4-7 : phosphate buffer, pH 8-9 : Tris buffer, pH10-12 : sodium
bicarbonate buffer

() optimal pH, (0 )pH stability

—-121-



100 |

80

60 [

40 |

relative activity(%)

20

0

20 30 40 50 60 70 80 90
25(Q)

Fig.8 Effect of Temperature on activity and stability of protease activity
(O) optimal temperature, (0 ) temperature stability
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Fig.9 Effect of polyols on activity of protease activity
1: control(¥F-&9¥), 2: 50% 1,3-BG, 3: 50%PG, 4: 50% glycerin, 5: 30:20%
1,3-BG:PG
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_ Table 2. Effect of surfactants on activity of protease activity

Residual
Surfactants(1%) activity(%)
19
Control None 100
POE(polyoxyehtylene)sorbitan
121
Monoleate
POE(polyoxyehtylene)sorbitan
o
Hl el 2 Monostearate 107
POE(polyoxyehtylene)sorbitan 113
Hyderogenated castor oil
Sodium N-acyl-L-glutamate 89
Lol Sodium methylcocoyl taurate 98
Sodium lauryl sulfate 88
g Cocoamidoprophyl bataine 108

Skin coloration
index

Fig 10. The effect of various protease on skin—coloration index.
1: Gel base, 2: Protease 2% #7}4 Gel base, 3: Protease 5% 3 7}9 Gel base
4: Papain 2% A 7}H Gel base, 5: AHA 2% #7719 Gel base. 6: X (FA2])
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[

Fig. 11. Skin relicas before(day 0O) and after (day 14) continual use of
cleansing preparation.
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