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Funded {ml) ({iml)  (mg/ml) {mg) Activity (U} (U/mg)
Fin(%)
0 455 6.68 1.3 594 3012 507
20 46 532 0.56 26 245 9.42
40 46 13.05 1.06 49 600 12.24
60 46 11.33 1.38 63 521 8.27
80 48 3.87 1.66 80 186 2.33
100 521 0 0.43 223 0 0 _

Fl'l‘ﬂaﬁ 2 Purification table of keratinase from Bacillus sp. FK 14

Purification Total Total Specific Purification Yield
step Activity Protein Activity (fold} (%)
W) (mg)  (Umg)
Crude enzyme 8,226 3,240 2.54 1 100
Uitrafitration 3,129 1,229 2.55 1 38
40% (NH‘stg4 496 485 1.02 0.4 B
) DEAE 1 pool 1 4408 _ 148 29.68 1.7 54

DEAE 2 pool 1 8633 83 104 1 105
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Microbial source Optimum temperature Optimum pH References
(’C)

Baciltus licheniformis 50 7.5 Lin et al (1992)
PWD-1 _ Cheng et al (1995)
Fervidobacterium 80 10.0 Frienrich and
pennpavorans Antranikian {(1996)
Streptomyces 65 8 Bockie et al (1995)
pactum DSM 40530

40-790 €-9.5 Bressollier et al

Streptomyces

albidoflavus

(1999)
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arfiuel AN siimaesdatiud Relative Activity (%)
(mM}
None - -
PMSF 1 Serine protease
EDTA 1 Metalio protease
iodoacetamide 1 Cysteine

protease
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fasuraslany Relative Activity (%)

None 100
Mn®* 176
A ) 174
ca® 160
N 151
Hg® 148
Mg®' 137
L 124
zn” 117
Fe™ 65
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Substrate Relative Activity (%)

Casein 100
Gelatin 79.5
BSA 76.5
Collagen 356
Human nail 16.35
Keratin azure 9.0
Chicken feather 5.1

- Soluble keratin . 4.7
Elastin 3.6

Human hair 2.8
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Keratinase is a proteolytic enzyme hydrolyzing keratins which is an
insoluble protein found in chicken feather. This enzyme 1s potential for
improving nutntional values of feather and for removing hair in the
sewage system. Recently, our group isolated the bacterial strain of
Bacillus sp. FK14 able to degrade chicken feather. In this study, we
purified its keratinase and studied its enzyme properties.

Crude enzyme was prepared by cultivation of Bacillus sp. FK14 in base
medium contaimng (g/1): 0.5 g NH4Cl, 0.5 g NaCl, 0.4 g KH,PO4, 0.3 g
K ;HPO,, 0.24 g MgCl, .6H20, 0.1 g yeast extract and 1 g feather meal, at
37 °C, 150 rpm for 72 h, The crude enzyme was purified by ultrafiltration
(YM10), ammonium sulfate fractionation and two columns of anion
exchange chromatography (DEAE sepharose) with 20 mM Tris buffer,
pH 8.0. The punified keratinase was determuned for pH and temperature
optimum and stability, and tested for enzyme inhibitors (PMSF, EDTA,
iodoacetamide) and various metal ions (LiCl,, AICl;, ZnCl,, CaCl,,
MnCl;, NiCl,, FeCly and HgCl3).

After purification, keratinase exhibited high specific activity (104 U/mg)
with 41 purification fold. Its molecular weight determined by SDS PAGE
was approximately 35 KDa. Its optimum temperature and pH were found
at 60°C and pH 8.5, respectively. The enzyme was stable over the pH
range between 7 to 9 and stable up to 37°C. Its activity was stimulated by
most metal jons except Fe’'. The enzyme activity was completely
inhibited by PMSF and partially inhibited by EDTA.  Substrate
specificity and amino acid sequence are under investigation to identify the
protease class. ’ ‘



