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Optimal Culture Conditions on the Keratinase Productlon by Bacillus sp. SH-517. Byung-Ho Bang,

Moon-S00 Rhee', Ki-Hwan Lim® and Dong-Heui Yi’*.

Division of Food Science, Eulji University, 212,

Yangji-dong, Sujoung-gu, Sungnam-si, Gyeonggi-do, 461-713, Kores, Korea Research Institute of Bioscience
and Biotechnology 52 Eoeun-dong, Yuseong-gu, Daejeon 305-333, Korea, “Department of Microbial Engineering,
Konkuk University, 1 Hwayang-dong, Gwangjin-Gu, Seoul 143-701, Korea - A strain SH-517 which produce
extracellular keratinase, was isolated from the soil of a poultry waste and a poultry factory. An isolate
SH-517 was identified as Bacillus sp. based on its morphological and biochemical characteristics. The
optimal culture conditions for the production of keratinase by Bacillus sp. SH-517 were investigated.
The optimal medium composition for keratinase production was determined to be 2.0% chicken feath-
er as carbon source, 0.5% beef extract as organic nitrogen source, 0.5% KNOs as inorganic nitrogen
source and 0.06% KCl, 0.05% NaCl, 0.04% KH,POs, 0.03% K,HPO, as mineral source and 0.01% yeast
extract as growth factor. The optimal temperature and pH of medium were shown 40°C and 8.5 with
shaking culture (180 rpm/min), respectively. The maximum keratinase production reached maximum
of 125 units/mi/min after 42 hr of cultivation under the optimal culturing conditions.
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Table 1. Effect of C-source on the production of keratinase pro-
duced by Bacillus sp. SH-517

C-source? D.C.VX. Final Relative
(g/1)” pH activity (%)
None 0.78 7.1 100.0
D-Raffinose 1.34 6.5 135.3
Xylose 0.37 4.8 45.7
Glucose 0.25 4.7 68.2
Galactose 1.38 6.2 95.7
Fructose 0.29 4.7 110.4
D-Sorbose 0.32 6.5 108.1
Lactose 0.54 4.6 50.3
Sucrose 0.37 4.8 81.2
Maltose 0.30 5.1 93.4
Dextrin 0.39 48 52.3
Cellobiose 0.43 47 65.3
Mannitol 0.26 4,7 439
Sorbitol 0.32 4.5 73.4
a-Cellulose 1.34 7.1 107.2
Soluble starch 0.50 47 60.1

YAIl carbon sources were added to 0.5%.

ICultivation was carried out for 48 hr at 37°C in the 2nd iso-
lation medium containing 0.5% feather, 0.05% NH4CI, 0.05%
NaCl, 0.04% KHPO4 0.03% KHPO4 0.01% MgCl; - 6H0,
0.01% yeast extract (pH 6.5).
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Fig. 1. Effect of feather concentration on the production of the
keratinase by Bacillus sp. SH-517. Each concentration of
chicken feather was added to 2nd isolation medium
and cultivation was carried out for 48 hr at 37°C with
shaking culture (180 rpm/min).
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Table 2. Effect of N-source on the production of keratinase by
Bacillus sp. SH-517

1) D.CW. Final Relative
N-source (g/1)? pH activity (%)

None 0.45 7.0 100
Beef extract 1.72 7.3 159.3
Malt extract 0.52 5.7 97.8
Yeast extract 1.68 7.1 122.2
Tryptone 1.65 7.2 92.6
Peptone 1.62 7.3 120.7
Soybean meal 1.57 6.9 105.2
NHH;PO4 0.45 5.8 100.7
(NH4)2504 1.02 6.9 111.1
NaNO; 0.64 6.9 124.6
NH4NO; 0.41 6.8 120.7
KNO; 0.75 7.0 126.7
NH4CI 0.23 6.6 94.1

VAll nitrogen sources were added to 0.1%.

2)Cultivation was carried out for 48 hr at 37°C in the 2nd iso-
lation medium containing 2.0% feather, 0.05% NaCl, 0.04%
KH,POs, 0.03% KHPO4 0.01% MgCl - 6HO and 0.01%
yeast extract (pH 6.5).
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Table 3. Effect of metal ions on the production of keratinase
produced by Bacillus sp. SH-517

Metal jons” D.C.V;I. Final Relative
(8/1)? pH  activity (%)
None 1.12 7.0 100.0
AgNO;s 0.22 7.1 - 10.6
NaCl 1.88 6.5 116.0
KCl 2.01 7.3 1394
Li,504 - H)O 0.41 6.8 52.1
BaClk, - 2H,O 0.32 6.6 54.3
CaCl, 0.88 6.3 84.0
CuSOq + 5SHYO 1.23 6.0 78.7
FeSO;4 - 7H20 0.91 6.4 64.9
HegCl, 0.11 6.2 19.2
MgSOy4 « 7THO 1.24 7.1 89.4
MnS0; - 7HO 1.34 6.9 58.5
ZnSOy 1.05 7.0 77.7
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Fig. 2. Effect of beef extract concentration on the production
of the keratinase by Bacillus sp. SH-517. Each concen-
tration of beef extract was added to 2nd isolation me-
dium(pH 7.0) containing 2.0% chicken feather and cul-
tivation was carried out for 48 hr at 37°C with shaking

culture (180 rpm/min).
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Fig. 3. Effect of KNO; concentration on the production of the
keratinase by Bacillus sp. SH-517. Each concentration of
KNO; was added to 2nd isolation medium(pH 7.0)
containing 2.0% chicken feather and 0.5% beef extract
and cultivation was carried out for 48 hr at 37°C with

shaking culture (180 rpm/min).

YAIl metal ion were added to 0.05%.
ACultivation was carried out for 48 hr at 37°C in the 2nd iso-

lation medium containing 2.0% feather, 0.5% beef extract,
0.04% KHyPO,, 0.03% Ko:HPO, 0.01% Yeast extract (pH 6.5).
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Fig. 4. Effect of KCI concentration on the production of the
keratinase by Bacillus sp. SH-517. Cultivation was car-
ried out for 48 hr at 37°C in each given KCl concen-
tration with shaking culture (180 rpm/min) in the 2nd
isolation medium containing 2.0% feather, 0.5% Dbeef
extract, 0.5% KNOs, 0.05% NaCl, 0.04% KH,POq4, 0.03%
K:HPO, and 0.01% yeast extract (pH 7.0).
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Fig. 5. Effect of temperature on the production of the kerati-
nase produced by Bacillus sp. SH-517. Cultivation was
carried out for 48 hr at each temperature with shaking
culture (180 rpm/min) in the 2nd isolation medium
containing 2.0% feather, 0.5% beef extract, 0.5% KNOs;,
0.06% KCl, 0.05% NaCl, 0.04% KH,POq, 0.03% KHPO,
and 0.01% yeast extract (pH 7.0).

Journal of Life Science 2008, Vol. 18. No. 6 843

T T T T T T T T T T | T T 30
100 - ._,.—-0
—&— Relative activity / \ - 2.5
—O—D.C.W. . @
80 - ! ® |
-~ l O L 20
$ /\
5 ] 1o 1.5 =
® =
g - e * 3
k5 . PN 10
R4
20 / O I
. @ O ~0.5
o—® /
0+ )
O.---O#
=l I N B S R S R N 0.0
3 4 5 6 7 8 9 10 11
Initiat pH

Fig. 6. Effect of initial pH on the production of the keratinase
by Bacillus sp. SH-517. Cultivation was carried out for
48 hr at 37°C in each pH with shaking culture (180
rpm/min) in the 2nd isolation medium containing 2.0%
feather, 0.5% beef extract, 0.5% KNO; 0.06% KC],
0.05% NaCl, 0.04% KH,PO,, 0.03% KoHPO, and 0.01%
yeast extract.

05%, KNOs 05%, #4492 KO 0.06%, NaCl 0.05%,
KH2PO, 0.04%, KoHPO, 0.03% 2 A5 <1 A4Sl yeast extract
0.01%E H7}8k EAAL v Ao HujUds 5 1% (v/v)
A A2 3 pH 85, 40°Coll A wjFate] 6 ] A0
9] AR S48 2AEY. A3t Fig 739 2ol
0% 51840 FHE 54840 349 278kl 24
A g e A4S Bon aASA4S 4L
2E dA5A Jebgth ol Williams 5(21], Yu 5[23] 3
Kang S[8]9) 59nth EA44 Aol ¢ BEL & &
AT AA NFAO T nAHE o] WAEE keratinase?] A

140 — T T T T T T T T T T T T T 3

120 4 —&— Enzyme unit /.\
c y
E 1004
E 1 O—F0—0O0—0—0—0 - 2
£ 80 —
5 / \ =)
= 1 ! O =
2 60 H / ;
9 : O O
$ / ® =
w40+ / B
i |
= o —9©
204 O/
¢ | ye

o] &
1 | ! | | 1 I i 1 1 I 0

Timethr)

Fig. 7. Effect of culture time on the production of the kerati-
nase by Bacillus sp. SH-517. Cultivation was carried out
at 40°C for each given time with shaking culture (180
rpm/min) in the 2nd isolation medium containing
2.0% feather, 0.5% beef extract, 0.5% KNOs, 0.06% KCl,
0.05% NaCl, 0.04% KHPO,, 0.03% KHPOg and 0.01%
yeast extract (pH 8.5).
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