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Optimization of Conditions for Isolating and Cultivating Bacillus sp. Se-103
with a Mesophilic Feather-Degrading Activity

Hyung Soo Chang and 11 Choi™’

Dept. of Food and Nutrition,Sangji University, Wonju 220-702, Korea
!College of Life Science and Natural Resources, Sangji University, Wonju 220-702, Korea

ABSTRACT This study was carried out to investigate the possibility to utilize feather meal by bacterial strains. A bacterial
strain SE-103 producing keratinolytic enzyme was isolated from the soil of the poultry slaughterhouses. It was identified as Bacillus
sp. by judging from its morphological and physiological characteristics. Subsequently the optimal culture conditions for the
production of keratinolytic protease by Bacillus sp. SE-103 were investigated. The composition of optimal medium was 3.0%
glucose, 0.4% urea, 0.2% NaNOs, and 0.15% KCI. In addition, optimal initial pH and temperature were 6.0 and 35 C, respectively.

(Key words : feather, keratinolytic protease, keratin)
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Table 1. The composition of isolation medium

Component Concentration (g/L)
Glucose 10.0
Yeast extract 1.0
K,HPO, 3.0
MgSO; - 7TH,O 0.2
NH4C1 1.5
NaCl 1.0
Keratin® 1.0
pH 7.0

“Keratin was isolated from chicken feather.

$-3 B3 Bacillus sp. SE-1032] £2] 2 ik =4 HH3F

Table 2. The composition of seed medium

Component Concentration (g/L)
Glucose 10.0
Yeast extract 1.0
K>HPO4 3.0
MgSO; * TH,O 0.2
NaCl 1.0
Keratin’ 1.0
pH 7.0

"Keratin was isolated from chicken feather.

Table 3. The composition of enzyme production medium

Component Concentration (g/L)
Glucose 30.0
Urea 2.0
NaNO; 2.0
KCl 0.2
K>HPO,4 3.0
MgSO4 - TH,O 0.2
Keratin’ 1.0
pH 7.0

"Keratin was isolated from chicken feather.
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Fig. 1. Formation of clear zone in the isolation medium.
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Table 4. Taxonomical characteristic of isolated strain SE-103

Characteristics Strain SE-103  Bacillus pumilus
Gram stain + +
Shape Rod Rod
Motility + +
Spore formaion + +
Spore position Central Central
Anaerobic growth - -
Growth in NaCl (2~7%) + +
Growth at 10 C - -
Growth at 30 T + +
Oxidase + +
Catalase + +
Urease - -
Utilization of citrate + +
Voges/Proskauer test + +
Methyl red test - -
Starch hydrolysis - +
Casein hydrolysis + +
Gelatin hydrolysis + +
Utilization of :

Glucose + +
Xylose + +
Arabinose + +
Mannitol + +

trin 5 93F
ool £ ¢
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27}5g9S w) &4 o] AR "WolH
7F Ml F amylased] E¥H15°] SIAY &4
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= 2

Shimogaki et a
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t}. Glucose?] 57} 4 AAbe)] vx)= J3FS 2ASH 2
3}, Fig. 29k 2] 3% H7lsisle o &2 240 7P =3tk
2 ¥
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Table 5. Effect of carbon source on the production of kerati-

nolytic protease by Bacillus sp. SE-103

Carbon source Final pH Relative activity (%)
None 6.8 31.8
Arabinose 7.0 67.2
Raffinose 6.9 18.8
Ribose 6.9 79.7
Rhamnose 6.9 344
Xylose 7.1 82.8
Glucose 6.9 100.0
Fructose 6.9 75.0
Galactose 6.9 73.4
Mannose 7.0 71.8
Lactose 6.9 375
Sucrose 7.0 84.8
Trehalose 6.8 25.0
Maltose 7.0 68.8
Dextrin 6.9 219
Cellobiose 6.5 56.3
Mellezitose 7.0 15.6
Sorbose 6.7 76.6
Sorbitol 6.8 203
Mannitol 6.8 203
Myo-Inositol 6.9 25.0
Soluble starch 6.9 18.8

S 2A817] Y3 glucoseE 3.0% H71eE FwtullA]ol Z+
& #7), T7V]idg 742} 0.2%4 F7kske] 35 TellA] 24
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Fr714 YL ureadl| A 430 71 3L 71E} soy-
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O e 77142409 29 NNOIA 1 SLskson,
KNO, A7 Wit $5311 L oIS sk
LA 0T O keratinS §UF Aro g o] L3I}

= Rosa et al.(1996)2] K 319}= o]} 31, soybean meal S

AL Al 73 $-9=381$0th= Chon and Kwon(2001)2] X 19}
= Aolaigort £104ee) AKE FAR Ao et
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Fig. 2. Effect of glucose concentration on the production of the
keratinolytic protease produced by Bacillus sp. SE-103.
Values with different letters are significantly different
(p<0.05).

Table 6. Effect of organic nitrogen source on the production of

keratinolytic protease by Bacillus sp. SE-103

Table 7. Effect of inorganic nitrogen source on the production

of keratinolytic protease by Bacillus sp. SE-103

N-source Final pH Relative activity (%)
None 7.0 154
Yeast extract 6.7 80.24
Peptone 7.0 79.43
Beef extract 6.6 69.35
Malt extract 6.5 70.16
Soytone 6.5 75.00
Soybean meal 6.6 83.87
Tryptone 6.5 55.24
Milk casein 6.4 68.54
Skim milk 6.6 70.16
Casamino acid 6.6 80.64
Urea 6.8 100.00
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Stk
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) Z2zs0f
/T a

)
%5 keratin &8} &2:0] ikl vA= F45H0 S

Inorganic nitrogen source Final pH Relative activity (%)
None 7.0 74.2
NH,CI 8.7 73.88
NHNOs 8.7 71.94
(NH4)H,PO4 8.7 78.61
(NH4)2SO4 8.7 78.33
NaNO; 8.8 100.00
KNO; 8.8 86.11
NaNO, 8.9 44.16
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Fig. 3. Effect of urea concentration on the production of the ke-
ratinolytic protease produced by Bacillus sp. SE-103. Va-
lues with different letters are significantly different (p<0.05).
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Fig. 4. Effect of NaNOs concentration on the production of the

keratinolytic protease produced by Bacillus sp. SE-103. Va-
lues with different letters are significantly different (p<0.05).
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Table 8. Effect of metal ions on the production of keratinolytic

protease by Bacillus sp. SE-103.

Metal ions Final pH Relative activity (%)
None 7.000 52.50
FeSO; - 7THO 7.066 70.10
CaCl, - 2H,0 7.055 76.13
KCl 7.047 100.00
MgSO; + TH,O 7.068 44.72
Alx(SOq)s 7.063 75.87
CuCl, 7.023 25.87
MnCl, - 4H,O 7.053 80.90
CoCl; + 6H,O 7.067 3542
Li>SO4 7.073 81.65
ZnCl, 7.061 65.07
HgCl, 7.056 70.35
Ag:S0, 7.064 60.80
BaCl, * 2H,O 7.066 87.43
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sp.oll4] 65 C(Pillai and Archana, 2008), 50 C(Williams et al.,
1990)l H]3l S9kar, 25~37 C(Amanda and Adriano, 2008),
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Fig. 5. Effect of KCl concentration on the production of the
keratinolytic protease produced by Bacillus sp. SE-103.
Values with different letters are significantly different
(p<0.05).
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Fig. 6. Effect of pH on the production of the keratinolytic pro-
tease produced by Bacillus sp. SE-103. Values with diffe-
rent letters are significantly different (p<0.05).
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Fig. 7. Effect of culture temperature on the production of the
keratinolytic protease produced by Bacillus sp. SE-103.
Values with different letters are significantly different
(p<0.05).
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Fig. 9. Chicken feather disintegration using protease preparation
from Bacillus sp. SE-103.
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