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ApA ol A E-8-AJo]1, trypsin, pepsin, papain 53 Z2 U
Hhzol ghla ylRa| g a2 e ESlEA] ethd). 28y o]
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G AE ALt w251, FHo] F clear zoneS 44
shs FRYES YA r fR FanAER dgstact A
AHFELS 212} native whole chicken feather”} H71e F719
Hlxjofl HE3 30°C, 200 rpm, 5U7F A=)l Y
AEE dst] AEE AAE wiYF A protease &
Z43 F, Aol 7P BE IFE HYTTE AT A
ot ood, AR 719 WiAe] 2A-& NHCI 0.05%, NaCl
0.05%, K,HPO, 0.01%, KH,PO, 0.02%, MgCl, 0.01% % yeast
extract 0.01%(pH 7.5)°]1.2.H, ATt FFYLE native whole
featherS: H7FIATH25). Skim milk agar plate®] A2 tryptone
1%, yeast extract 0.5%, skim milk 5%, NaCl 0.5% % agar
2%(pH 7.5)°)1%1th.
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Fig. 1. Feather degradation by B. megaterium F7-1 after (A) 0, (B) 2,
(C) 3, and (D) 4 days.
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Table 1. Effect of carbon source on the keratinolytic protease
production and feather degradation of B. megaterium F7-1

Aeksl Bajaiel A 45

Table 2. Effect of nitrogen source on the keratinolytic protease
production and feather degradation of B. megaterium F7-1

Carbon source Protease activity Feather degradation Nitrogen source Protease activity Feather degradation

(0.1%) (U/ml) (%) (0.02%) (U/mi) (%)
Glucose 153 74 Beef extract 249 83
Fructose 14.5 63 Casamino acid 52 61
Rhamnose 14.1 72 Casein 18.5 74
Sucrose 132 57 Corn steep liquor 17.9 82
Maltose 104 47 Gelatin 26.6 78
Lactose 10.3 62 Malt extract 4.8 48
Galactose 13.7 70 Polypeptone 18.5 65
Glycerol 93 35 Skim milk 283 87
Sorbitol 12.5 73 Tryptone 28.1 84
Mannitol 9.5 51 Yeast extract 18.9 71
Soluble starch 9.5 50 Urea 5.6 61
None 13.5 68 (NH),HPO, 52 28
NH,Cl1 43 28

(NH,),S0, 4.0 29

(), °ldll g AAF ddo] Huejor & Zo2 dekEnt. 71 NH,NO, 53 35
23 g 7P Al gkl wiEA] A AL oh]  KNO, 59 47
St o AL S Ehadle] S YRS A0 FlSE R NaNO, 32 32
o2 JAEY. B. licheniformis PWD-13}+ B. subilis FDB-29¢]  NaNO, 08 13
None 14.9 69

739, erstE2] 717} keratinolytic protease®] AAHS- 2HA3]
Asfele Zo2 Huwlo] Qlvh24). $HA, E4 ALk S
AT W=A] BlEEHAE E3ket, 54 ALkl H5
L B3l R Ewr) & AL keratinolytic proteaseSt
@A A §8¥o g Fash=d {87He= Y5 accessory
proteino] AAZAAL 1 Aite] AAIE Rl 7I18ks Ao
FAETRs 2ot ok, a8a, B AgdXe vlAlekA =t
A EE ARE3E Ao} olZl native whole featherE ARE-5}
9, ojol me} Z HEFult) AME-E native whole feather2]
Fellol) wet G0k 71 AR HEFo] UAEA Ao A aFo
24 ol o] Yehhe R oF FHo|, o ool it
Ho}h A A7 2e3e & ¢ Uit wEkA, o]F A3
FHE S Bl Ers 54 AR widzd A4zt
2 A

A A HA] glucosed] FEE A A, 0.2%004
B AAEEFO] 192 UMmIE HUiGon, 1 o] FRdAe
A Ao g§43] At 5 Bl EE 03%014
P ERem, A $-E E3iet g4 Arkake] velse AL
oA h(Fig. 2).

Protease®] A4toll AFH S vlAE Qe Ak
AefA k(7). wEbd Aol g4 A nlA =
FZAFEE7] 93] yeast extract®h NH,CIE #|28h 712u]x]e) 2}
Z AAYE 002%4 A8k 30°C, 200 rpmoll A 497 wiek
gt A¥= Table 2904 B+ b9} 20 Casamino acid, malt
extractE A|2JSE F-71 Ahdo] Fr) FAYLHRT &4 AL F
SR Bad myHelict. olg fv] AL AaY T
NETHT G4 A SV oW, I35 beef extract,
gelatin, skim milk, tryptone 5-(24.9-28.3 U/ml) tZ7(14.9 U/ml)
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Fig. 2. Effect of glucose concentration on the keratinolytic protease
production and feather degradation of B. megaterium F7-1. Growth
was carried out in 250-ml conical flasks with 50 ml production medium.
The protease activity and feather degradation were determined after 4
days incubation at 30°C. O, protease activity; @, feather degradation.



46 Hong-Joo Son et al.

250 920

%
I3

= @
g 200 70
o) c
= 60 g
2 150
k= 50 8
é o0 2
o 100 o
] 30 g
g E
20
o 50 ‘2
10

0 . - P, —_ L —

0 01 02 03 04 03 06 07 08 09 1 12 13

=)

Skim milk concentration (%)

Fig. 3. Effect of skim milk concentration on the keratinolytic
protease production and feather degradation of B. megaterium F7-1.
Growth was carried out in 250-ml conical flasks with 50 ml
production medium. The protease activity and feather degradation
were determined after 4 days incubation at 30°C. O, protease activity;
@, feather degradation.

o] vl B4 ANFSE UYEhglen, 1 ojite FrdXE &
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7} $i8ted 71l AAE HA af Aol ekl oF 2x 109
ml®] TE2 FHE3, 445t SR gt A= Fig. 49
A RE w2yl B FFE 20-40°Co0 A 2dElA) S S
Ao, I2F 25-40°Coll A 71 ¢E ASEE WERRITH
EF 15°Co A B e AP 49 T HE ASET 486X
10%mlE A, 20~40°Co] Blsl AFE7} ShebA|gt vjok 6 &
6.98 X 10°/mW7kA] S 57) S718lF ek AR u A4, 28y 45°C
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Fig. 4. Effect of temperature on the keratinolytic protease production
and growth of B. megaterium F7-1. Growth was carried out in 250-ml
conical flasks with 50 ml production medium. The protease activity
and feather degradation were determined after 4 days incubation at
30°C. O, protease activity; @ , growth.
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Z7] pH7b Al A5 3 Ad Al v FFE 2ARH
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oS veho], £ 757} AAISHE keratinolytic proteaset
ezheld] WS 7L e AeE AdEm, a4 54 of
gt AEE & Hojol HAATE ol Aof= B §4F A
o7 &3t & W wif- {85 5Ado] 2 o= It F
AET). B, subtilisSt B. pumilis®] 73-5-, keratinolytic protease2]
Aako] 2z} pH 5~9, pH 5~60141 H Q] 2102 HIlxo] gle
W(10), Bacillus sp. P-OOIAE pH 45~11.5°914 &4 Ag4to] 3
A Ao &eiA Qlol), B w9 viszgt AEe Ve
=2

o)/goll ] B E keratinolytic protease A2HS e+ A vz
2 Hj&FEA-L glucose 0.2%, skim milk 0.8%, NaCl 0.05%,
K,HPO, 0.01%, KH,PO, 0.02%, MgCl, 0.01%, %7] pH 6.5 %
R & 25°C0]9lt}. Native whole featherS AL A4 %)
He 5 29} A4 AL BEaEs FAskely| st

%= homogenizer (Super Matdol, Seoul, Korea)2 v}figh %,
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Fig. 5. Effect of initial pH on the keratinolytic protease production
and growth of B. megaterium F7-1. Growth was carried out in 250-ml
conical flasks with 50 ml production medium. The protease activity
and feather degradation were determined after 4 days incubation at 30
°C. O, protease activity; @ , growth,
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Fig. 6. Time course of keratinolytic protease production, growth and
feather degradation by B. megaterium F1-1. Experiments were carried
out using the optimized medium, initial pH 6.5, and 25°C. O,
protease activity; @, feather degradation; A, pH; & | growth.
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ABSTRACT : Production of a Keratinolytic Protease by a Feather-Degrading Bacterium, Bacillus

megaterium F7-1

Hong-Joo Son*, Geun-Tae Park', and Yong-Gyun Kim (Department of Biotechnology,
Miryang National University, Miryang 627-702, 'Faculty of Marine Science, Cheju National

University, Cheju 690-756, Korea)

Bacillus megaterium F7-1 producing keratinolytic protease was isolated from decayed chicken feather. The
optimal culture conditions for the production of keratinolytic protease by B. megaterium F7-1 were investigated.
The composition of optimal medium for the keratinolytic protease was 0.2% glucose, 0.8% skim milk, 0.05%
NaCl, 0.01% K,HPO,, 0.02%, KH,PO, and 0.01% MgCl,. Especially, skim milk was found to be the most
effective compound in keratinolytic protease production. The optimal temperature and initial pH were 6.5 and
25°C, respectively. The keratinolytic protease production under optimal condition reached a maximum of 269
U/ml after 5 days of cultivation. B. megaterium F7-1 degraded 98% of the feather used in the optimized medium

within 6 days.



