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A B SRR B A ARROPS 00 A R [ T AR R
LA-fw-1 (Bacillus amyloliquefaciens LA-fw-1) ~ k(¥ H " A
TSA-fw-1(B. amyloliquefaciens TSA-fw-1) ~ifk [ H AR TR TSA-fw-19
(B. amyloliquefaciens TSA-fw-19) M3 [ 7 WA FGI-424 (B. pumilus
FGI-424) < ST 2 ©P== 57 BEEISTH]F549.9 %~ 50.1 %~ 46.7 %+ 46.8 % -
ﬁ?lili“' 73 Bk pHIl /T HE8 . 8~9 . 1 « == 5] Ak V ! 3#7”[‘3[?}}{1@?7’? [l
5853.7wg/mL ~ 5032.8 wg/mL ~ 6022.7 ;t g/mL % 5445 .6 ¢ g/mL 3 EL"J}}EILF@F?
153 HIE519.2 U/ml ~ 17.9 U/ml ~ 13.6 U/ml = 18.4 U/ml « E [T » mﬁ[\ﬂ?
E'ﬁii ELERY (2 P AT AR ) 4~ 9Iﬁ > R RO ) e
WP TR ORI o (EFP ZEI”“ AR | E‘iE[UmF{FJmEj‘Jy%J >+
T\}HTE“] Stz ZJZJ*“ JERELE IR o R [T RRRTE SR 4 00 R S R
B o RSP R g%ﬁ}fqg‘ﬂbﬁi‘ﬁﬁj#u’%” €3

F—%%%ﬂ" : = (Feather) -~ 3#\ Eirf ! (Soluble protein) ~ F|&rf 1T6

(Keratinase)

SR

A=l I’“‘J\tﬁﬁﬁfﬁfﬁéﬁﬁﬁf RS e AT B RN R
I 0 ST TR PRt 100 127,889 7 > 1015 126,058 7 T
PR P U UEﬁ—‘*ﬂ'ﬁ@" =S R AR e R THIRE S~ D
73 0 P RIRS ST RLE e 1 B | 9EE [ PR R
JI1 Choi == Nelson ( 1996) FIJF )= g [ =ED %?’F’[‘ﬂr%ﬂﬁgi ; Ramakrishnan
et al. (2011) AP ROl =rz PUEgRdL 5 €755 (2012) #2255
Al 1 PELLIRRRE BRI S P e R R o Grazzmtm et al. (2006)
FAF 1 73 A= PO P (S BEVEIETR] © Yong et al. (2013) -4 55 i)



Y B TR 5 g PEEVRI I« A SR R
LI E L0 B 5T 485D ey FB

=~ FPREE

(=) HERE
L. TBURTBEPARR © F 1 ST EEARE LA- fw-1~20 ~ TSA- fu-1~20 -
ISP2-fw-1~20 ~ FGJ -424 -
2. BNERRARR P AD WEEMRYEANR Bacillus 1icheniformis
BCRC14353 » B. [licheniformis BCRC11594 -
(Z) PR \H E‘;‘ﬁ* R VEEPIELS -
(=) &Jﬁiﬁ[f‘ﬁ‘ |"F1%& (Brassica rapa L var. chinensis) F&[ IR
fil e
() iﬁ%ﬁi
1. 1% & W#@ ZiEk: 0.7 g/LKHPO:> 1.4 g/LKHPO:> 0.5g/LNaCl >
0.1 g/LMgSO: > 10 g/L casein > pH 7.2 > 15 g/L agar (Cai ef al.,
2008) -
2. 1%~ 2%22%’63‘&(%%@?3& © 0.7 g/L KHPOs > 1.4 g/L KHPO: > 0.5g/L
NaCl > 0.1 g/L MgSO: > pH 7.2%55P=" (AL~ 1%~ 2%) -
3. X ﬁi‘ﬁ%ﬁl *Luria-Bertani agar (LA) ~Luria-Bertani broth
(LB) -
(Z0) P 53R Y gk
1. Jieigf 13 ]a o5

SR PHRRPATRT LA*?E%EH [~ ZO'J‘Eﬁ % o AR %WF"WTEFF A
T RO I EEL L 4030 CH BT > B paTE AL
el REPERL - R :t'%ﬁélféﬁbﬁ PR ] e

2. P oiEE]I-10 ml%‘ﬁ*ﬁ?

PIRGIP= 53 Bl 53510 mIbe RN il ?4{ I AVEED
= 0 &S H'J?ELFJI'JE“?@E%H'TFJE' ° PN RPRITLA HF[[ ~ 115 ml LBk
iﬂ‘fﬁzo'J\E\ﬂj%’a ’ ?%Q (B 0D = 0.3 > TEVI00 o 1917 R
37 OCT*ﬁ%lM’J‘Eﬁ 1&@@[ P PSR f;«"JT\?ﬁJJL'?ﬁ‘?EU%IT?F
?ﬁ]'l:tn pid E e o



3. P01 EE]-1% =50 ml o Ej’iﬁz
FielZd50 ml V2= o ek » 3]@['0 5¢ (1 %) FE2PI 45250 ml
= EPE > (BN o uliﬁ [“HTEVFTLB1207] . gtk
E’tlfﬁt %0Ds0 = 0.3 (10° CFU/mL) Jﬁaﬁﬁ' 2% (v/v) /L{éj,: Ef jﬁj]‘/‘\
37°C ~ 150 rpm Ef;t 1%§6K& » I'JADVANTEC No . 1V 1 3Rl >
P rﬁ“’”’%””f?‘ 65°C AArfiizm » FET TN FF R

QEHFFJ—L#} (%) 5 Vel 'IJ[E“IEUJHDHIEW&@EIE"@'TNT’T B £

7\‘\\%[ 7-} E]é:?f& °
S S () =

0.5 () -RFIEIH

0.5 (g)

x 100 (%)

4. P 5T EE1-2% P 200 mly?ﬁ]’*‘ﬁz
FielZ4200 ml 3= 55 ke » & ?T‘ 4 g (2 %) P H7500ml
= i FF(' TRy > uljF— (YT EIHTLBr 124 7] EﬁJ AR
EEI?JFUE %0Dswo= 0.3 (10°CFU/mL) > #EFEL 2% (v/v) JLH* Ef #ﬂf{\
37C ~ 150 rpm ~ [ HiE6™ i » ADVANTEC No. IWRGTAE = 3 -
SPE REPIT 65 CHUPHIZE: » R RH TR FE
(%) 5 VeQmEFTERAIE pHif» & [~k - J‘J,’Lﬁ?ﬂﬁﬂﬁkr EﬁQﬁ@;'/
(™ o SR KR T e -
(%) P SRy 53 53
1. FIJi?‘f"[‘ikﬁ?Eli}T’?
I'JFolin-Phenol (Lowry) J[EEES (FE"" 2 2008) - 9]
UIJFA A (f 2 Q6 RS > 0.02 Qi T PRE I (W/V) ) ~B (1
96 CuSO:+ SHO (W/V) ) ~C G HA =B 315100 - 1) ~D (1
NNaOH) E (Folin & Clocalteu s phenol F¥#|) o M=
Em&{lﬁfﬂ(ﬁbﬁ £% : BSA ( Bovine Serum Albumin) ¥k (P
&2 mg/mL) > BSAEYEFIREYRIGHES FL 25 wo/mL ~ 50 £ g/mL ~ 100
pg/ml? 250 wg/mb o FSRPEERIGH YT HERIV0.2 mL ZEEEY
H[’ﬁ?}[' C#HID ;%WJ?‘[ 0.2mL> iﬁiiifﬁfﬁ'ﬂ 20 SiEECF|ITE 2
] P T B S E120 53 8 o Rk T ODsso I
2. EL"JE?E@@FT[‘?&}T’?
?VO.ZmLﬁ'xfiﬁEﬂ’*ﬁ%ﬁ%ﬁffzf?ﬂ“ 0.8mlY 0.4%w/v) keratin



azureﬁﬁﬁﬁ (?ﬁﬁ?lo mM Tris-HCl buffer > pH 8.5) ™~ /jEEl#ik
FHES  AESOC ™ B 60 min  FIT] 4 C > 10000 rpm #EC
10 min » SV_EHAES] 595 iR i o £ T R FERan
CHEEL 595 nm L0, 1/ E\ﬂﬁffejﬁ Pk (U)
(Letourneau et al., 1998)
(=) AHFEe
R A B %’ifg&%ﬁjf}r@ﬁﬁ#wf B ATEZ3™ L -
iﬁ%F(QrmO  SEPRRSE EIR A (TMH311B)§ﬂFg§ﬁJﬁ%F’E”S
[} & plEEE Frﬁifiﬁ* 4 R e FRERC250 x 200 x 170 emAfE
FIRES o
éiﬁ%ﬁé;V:?ﬁ%ﬁﬁftﬁ?3£ﬁﬁﬁﬂﬁﬂiﬁﬁﬂﬁﬁ%§ﬁ@ B~ 2 DA
TS SOFF"’,"/ 5P 7’?5@?‘2 50 ml e T‘ii—%g%“l«[\l%éj JRIE] I
="100- 1203 _HI ’ rﬂj TR RS SRR (310 ”77;7F§FFF'[
el ,@@@ﬁaf{%@# PGB SN 2 4 B B PR
B R SOFF':];'/ ﬁﬁﬁlﬁ o3 e 50 ml e &S5 PRI e = 1>
Ry o IR IV g > (RS BRI (G B
TETHE *ﬂE??”at<f1¢ﬁ$$§C$%i (completely randomized design, CRD)
PRI Ty Lif+*“ﬁE5T32*?¥H”éﬁﬂ??ﬁﬁ*ﬁﬂﬁ B Ff MEIAREEED ~ 7
Fre
() RrEEE
1. DNAJEV - :E'%IJV;’\“E"I?EDNAJ/ FIVEFHTissue & Cell Genomic DNA
Purification Kit (Hopegen Biotechnology Development
Enterprise, Taiwan, R.0.C.) £/ o
2. 168 rDNA © &FTEH16S rDNAIM ]+ %f 1 11F
(5'-GTTTGATCCTGGCTCAG-3" » Kane er a/. » 1993) »1492R
(5'-TACCTTGTTACGACTT-3"' > Lin and Stahl. > 1995) 3 Ijﬂyf\ﬁg
g~ (PCR) » R PIRE EL1481 bp o M EE[FRL 1 94 °C 5558
94 OC 15588~55 °C 2708~72 C 2558~ H 35@@%1 72 C 5
° H*MJ Research PTC-200:EHE RS Fl 2 = ™~ ks » HT316S
rDNA FIP| v{i‘{’iﬁ"ﬁ“’?ﬂﬁj FUR P TR e U DNAR: P > 55 pip
i PR f?ﬁ@E"ﬁtiFh&ﬂ Y] P o T H AR

"ENational Center for Biotechnology Information (NCBI:



http://www.ncbi.nlm.nih.gov) I'JBLASTVAHZE = a8 L,
(GenBank) . fj s/=eF=gf o

3. gyB FLN ¢ gyB BN [ EMIF
(5" -GAAGTCATCATGACCGTTCTGCAYGCNGGNGGNAARTTYGA-3" ) ~44R
(5" -AGCAGGGTACGGATGTGCGAGCCRTCNACRTCNGCRTCNGTCAT-3" ) #%f
Bacil1usFlfR7ELE STV ERE o MR 2 94 C 3576 - 94 C 1
Sy~ 55 °C i 72 °C 1,503~ 30 IR 72 C 553
(Yamamoto and Harayama > 1995) > E$2=M E51200 bp e

RN

(*) PI== 55 eph G
P‘ EU EF J155 4T
FIF JFE‘ PRSP AO3FRAARH 1 > F SIARpAER (Fe )
=R T 1R A e - (S AR AT i
LA-fw-1 > TSA-fw-1 ~ TSA-fw-19 ~ FGJ - 42473’15ﬁ JEEIW11594?314353i,[\6
BB > SR T )


http://www.ncbi.nlm.nih.gov/

Fo o SURPUBR PSSR 1B T S AR ] W PR L] -
Table 1. The size of clear zone and the ratio of clear zone/colony
of 31 1solates on casein plate.

RIE AP T (mm) PR AT
ISP2-fw-1 13.5+ 0.7 2.8
ISP2-fw-2 8.2 1 1.3 6.1
ISP2-fw-6 5.3%2.6 4.6
ISP2-fw-7 7.3%11.9 6.3
ISP2-fw-8 16.0 £ 0.0 3.4
ISP2-fw-10 2.312.0 2.3
ISP2-fw-14 7.7%1.2 6.6
ISP2-fw-15 9.0£0.8 7.7
ISP2-fw-16 1.3+£1.8 1.3
ISP2-fw-17 9.7%0.4 7.3
LA-fw-1 11.3+0.5 8.5
LA-fw-2 3.3£0.2 3.3
LA-fw-3 14.8+0.2 2.6
LA-fw-7 12.7 £ 0.2 7.6
LA-fw-9 16.2 £ 0.2 2.4
LA-fw-10 16.0 £ 0.4 2.5
LA-fw-15 14.7£0.5 2.9
LA-fw-19 2.810.2 2.8
LA-fw-20 8.7%0.6 5.8
TSA-fw-1 11.8 £ 1.9 7.9
TSA-fw-2 18.2 £ 0.8 1.0
TSA-fw-3 17.3£0.2 1.0
TSA-fw-7 15.3£0.2 3.5
TSA-fw-14 16.0 £ 0.4 2.2
TSA-fw-15 14.8£0.2 5.9
TSA-fw-16 13.3£0.6 4.7
TSA-fw-18 15.8 £ 0.2 3.3
TSA-fw-19 11.8 £ 0.2 10.1
FGJ -424 9.7%0.6 7.3
11594 (B. licheniformis) 3.5 % 1.1 3.5
14353 (B. licheniformis) 7.2 £ 1.4 5.4

Mean = SD (n=3)



2. P 5TE]-10 mIBRET
}-HLA fw-1 > TSA- fw-1~ TSA- fw-19  FGT -424 ™ i F[BfF 11594 -
14353HF NS Bl o PGPS R ET I 144 ] )
Z[PI BT AL IR o S AR PAILA - fw- 1 TSA-fw-1
TSA- fw- 19 FG] -4245 5301 S5 = s ([~ )
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Fig. 1. Degradation of feathers by bacterial i1solates at 144 hr.

3. SE SRR -1 G S0 ml T A
= VRS E AR (R D) ’«E‘JJ*IJE%W?F VEIEIHI
(72.7~77.1%) % E13} IWATE (18.9~25.4 U/ml ) F9R - e
TR PR 6 IS B ApHIG ] (8.4+9.0) = il
e R TSA- fu- 153 e (4358.9 we/ml) Skl » £ SRR FlIph
#£11594(4214.4 g/ml)e EJ;}IEI T R PR 11594(25.4 U/ml)
I 0 14353 (18.9 U/ml) -



I PIRTEARRT] 1% if,%& (67) VpH~ ErEifiRsE F{‘?ﬁ‘l‘%ﬁ?
Elk’z E"'J}E;Elﬁéﬁﬁ‘[\ik o

Table 2. The pH, feather weight loss, soluble protein, and keratinase
activity of different bacterial i1solates incubated with 1 % feather

after 6 days.

- Er1EHE [RrEF=a E 8 TR
T pf $<£§i ngéiﬁ ‘é%ﬁMly
TJAOTEAR 7.1 201 3.1£2.2 440.9+16.2 0.0%0.0
11594 9.0 0.1 72.7%7.7 4214.4 £218.7 25.4 % 7.7
14353 9.0 £ 0.0 77.1 £3.9 4047.8 £375.7 18.9 2.5
LA-fw-1 8.7+0.1 61.7%5.5 3797.8 £431.7 10.7 3.8
TSA-fw-1 8.8+ 0.1 62.3%t4.0 4358.9+193.6 11.6+0.9

TSA-fw-19 8.8 0.1 63.9*6.1 3436.7 £412.5 13.6 £ 5.1
FGJ-424 8.4 0.1 56.9%7.3 3714.4%403.8 12.9 £5.7

Mean £ SD (n=3)

4. I 5T % = 200 ml 5T Ak
w;#%%&ﬁgﬂﬁ(%f)F%’%ﬂﬂﬁ%ﬁﬂﬁég\
Iiéi—gfﬁ[i—rﬁ EHLUPHIE F4) (8.7~9.1) > FIEHEML FTSA- fw- 1 Al
= (50.1%) ﬁ’ﬁﬁk#ﬁ;flfﬁE}J*TSA-fW-19 (6022.7 g/mL) i
yl()E]ﬁ;glﬁgﬁﬁﬁ§J4EUfJLA-fw-l (19.2 U/ml) ifEQf)E?TJI% 50m]
= %W‘z () VREHAIES > 2 @3=" 200 mlo) i E1BHERR
R I’HFI‘?%;"I‘%E:?E@@TJL' S E Al e
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Table 3. The pH, feather weight loss, soluble protein, and keratinase
activity of different bacterial 1solates incubated with 2 % feather

after 6 days.

sww o POIR TEen o
(%) (pg/mL) [% (U/ml)
f&ﬁﬂﬁ}ﬁﬁﬁﬁ 6.9 0.1 4.2 0.3 639.8 + 20.5 0.0 0.0
11594 8.7 0.4 36.5%* 7.8 2593.7  486.4 13.3 £ 3.0
14353 8.8 0.1 40.3 x13.0 3454.1 £ 1470.7 14.5* 3.4
LA-fw-1 9.1+ 0.1 49.9* 5.2 5853.7£1168.0 19.2 6.4
TSA-fw-1 8.8 0.1 50.1 £ 3.6 5032.8 £ 1209.3 17.9 £ 4.0
TSA-fw-19 9.0+ 0.1 46.7*3.9 6022.7 £ 827.2 13.6 £ 5.5
FGJ -424 8.9+ 0.2 46.8+ 5.3 5445.6 £ 1313.4 18.4 5.9
Mean * SD (n=3)
(Z) BFHEE
I B R A » S EEE3 50f %*ﬁiﬂi’*" 50 mlf ¥
Y i Juﬁg% I[Jijﬁjf{ o »;‘[;H Sy > HELE o | F IR

V3B + RS ~ 5 AR B VR

SRl PR (i[’“‘)
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Table 4. Effects of feather degradation buffers on the growth of
Brassica rapa L var. chinensis.

=r fgﬁlli@ ( Cm)

T f! (1) B (1) FEED (g) fizEr (g)

Bk A 5.18 £0.25 20.06 £1.16 11.00 £3.15 0.72 £0.16
ﬁiﬁéﬁﬁiiﬂﬁ 5.18 £0.37 20.14 £1.76 12.53 £2.62 0.92 £0.16
14353 5.02£0.28 21.66 £1.73 11.83 £1.50 0.77 £0.13
11594 5.16 £ 0.31 20.58 £2.16 11.54 £2.64 0.79 £0.21
LA-fw-1 5.02£0.28 21.20£0.66 12.02 £1.32 0.79 £0.08
TSA-fw-1 5,10 £ 0.26 20.66 £ 1.17 11.42£2.56 0.79 £ 0.15
TSA-fw-19 5,12 £ 0.37 19.86 +1.37 10.16 £ 1.62 0.73 £0.12
FGJ-424 5.14 £ 0.39 20.42 £ 0.54 12.10 £ 2.48 0.79 £0.15

Mean * SD (n=5) -

(=) Pl
R LA-fw-1~ TSA-fw-1 » TSA-fw-19 FZVDNAZES 16S rDNA
PCR » SR A3 [E 2 PINCBIw PRI 5 i > 1P AR iy
Bacillus sp. » (HAFFRE (0 8 - F1I') gyB RPLESEYEEH
Hio == PR ENR (YR B S R (B amyloliquefaciens) |
FGI -424 PRAFEVHT 7 59 R (B, pumilus) -

10



F T~ LA-fw-1216S rDNA 9= (11F/1492R) fE&=tsdiil
Table 5. The DNA Identity of LA-fw-1 by 16S rDNA primers ( 11F/1492R)

LA-fw-1(1153 letters) Query
Description cover

Ident

Bacillus amyloliquefaciens strain GC49
99% 999 1142/1144
16S ribosomal RNA gene, partial segence ’ K )

Bacillus subtilis strain EPP2 2 16S

ribosomal RNA gene, partial segence

Bacillus sp. CZB4 16S ribosomal RNA gene,

partial sequence >gb|KF578078.11 Bacillus

sp. CZB9 16S ribosomal RNA gene, partial

segence

Bacillus tequilensis strain GZALIS 16S
ribosomal RNA gene, partial sequence

Bacill thylotrophi train SY33 16S
a1 MEHIVIOTOpRICHS S tiath 09%  99%(1141/1144)
ribosomal RNA gene, partial segence

FA ~LA-fw- 1V gyrB FLND[5 5 (41F/44R) SIFT8Ea6 i
Table 6. The DNA Identity of LA-fw-1 by gy/B primers (11F/1492R) .

LA-fw-1(944 letters) Query

. Ident
Description cover
Bacillus amyloliquefaciens strain IARI-R-25 L00% 99%
DNA gyrase subunit B (gyrB) gene, partial cds (940/946 )
‘Bacillus amyl 61_{{1&_5&{&}{_s__é_{{a—i}i__I_Aiéi_-_Aii_z_é""i&;""""955/}) ________
_DNA gyrase subunit B (gyrB) gene, partialeds —  (940/946)
Bacillus amyloliquefaciens LFB112, complete L00% 99%
genome (940/946 )
Bacillus amyloliquefaciens strain Y41 aDNAlOO%QQ% ________
gyrase subunit B (gyrB) gene, partial cds (940/946)
Bacillus amyloliquefaciens strain CHO2 DNA100%99% ________
gyrase subunit B (gyrB) gene, partial cds (940/946)

11



T PR S E 141-%?,?5 SARRES S E P ST EEAVES 0 (R RHER S B 2#7
[iﬁTEIFIE.kEJﬁTE TR 1 [J]ﬁ»ﬁlﬁfﬂﬁ[/ﬁlrﬁi i =R R AR B TR
T E L

Suntornsuk = Suntornsuk (2003) ?fﬂjp' 1%~3%% 5 %%ﬁ\fﬁ 1=
IRPEIEER Bacillus sp. FK46 » HIAUPI=S o3 FEpup 2 S P12 T ki e
vppﬁg'}p o (E15T e FIRET= ﬁ’x VPET SR Ip [EE (S o B ﬂﬁ%pu]}“ “JET;’T
EPFLRTLAGIF ROt 3 my P 5T A OfE (5 - Cheng er. a/ (1995)
S5 H ] B, licheniformis PND- 153 BEA > 75 00= BHEG 1 RGP &1
TE R - 23575 (2006) Fliﬁm“%?’t ’5 DRI PRI G 1% B A
E m’g— TRV IS T .«L—‘\ @%‘3 i?'{&ﬁ??%\l’%«g; P E[l 1% o= 2
W Eli,l:“' 5 s F§ B TR PR T IR

Suntornsuk = Suntornsuk (2003) PR pH O P o) R
ER P ,?Jzi} sz ﬁﬁ[if[ﬁ:%}ﬁ-&

¢w ATN R IFARRODI= 5 AT fY 5T = R VR o (e R
) Elji b ISR - s (1997) AT RR Flfﬁﬁ‘ HIEN (5 7EiE
P& ] E'i%*?*’ > EURARREEED - iagl%ﬂﬁﬂﬁ AR Y o B AR
BFFRD |15 SR R R Y E'%%@*ﬁﬁ

PP s 3[\1}11%;%?7&1% pHY ~ 250rpm ~ 10°~10% cell ™ 3/ 3]= 55 ik
ot i - ”Jﬂjﬁﬁ%‘ﬁﬂ' PI=E 0T EEpN I R o AT [T PRR R SR )
= QIEPJ 2 ’7"W“EIEJS“'%5fi%1$fqg‘>§lbﬁlf?§jﬁlJ/’:%“JL

1B R

LB TE R fQEﬂFL 2006 FYEE TV F TR [0
[E3 E?'j'?HYE*%F4

2. [@Wﬁﬁlj j*'ig%ﬂ 37FE‘§[“ JRV A - RERER - UH- 2008 EEP )
HETRIFE '/ETF'Y R RYAR T LI e U ﬁﬁkﬂ‘ RIS %«“ﬂﬁkﬂ
i -

3. 'fFW%’ SESAFFRL 2012 %ﬂﬁéﬁ EISRR (Deinococcus ficus) CC-ZG207
VP ) e (R OIS TIPS Bl B Y LB
115:53-62 -
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Isolation and identification of

feather-degrading bacterial 1n soil

Li-shu Chen and Chi-chu Lo*
Taiwan Agricultural Chemicals and Toxic Substances Research Institute

Four bacteria isolated fromagricultural environment were able to
degrade feather. The feather degradation rates of Baci/lus
amyloliquefaciens LA-tw-1, B. amyloliquefaciens TSA-fw-1, B.
amyloliquefaciens TSA-fw-19 and B. pumilus FGJ-424 were 49.9%, 50.1%,
46.7% and 46.8%, respectively. The pH of degradation buffers were
increased from7.2 to 9.1. The soluble proteins in degradation buffers
were 5853.7ung/mL, 5032.8 wg/mL, 6022.7 ¢ g/mL and 5445.6 1 g/mL,
respectively. The keratinase activities of bacteria were 19.2 U/ml,
17.9 U/ml, 13.6 U/ml and 18.4 U/ml, respectively. The concentration
of soluble proteins in degradation buffers were 4~9 times high than
that of control (buffer with 2% feather only) . However, the use of
degradation solution for the growth of Brassica rapa L var. chinensis
was not effective. In the future, we will try to set up the optimum
condition for feather degradation, and to use purified enzyme to
produce feather meal. The application of feather meal in fertilizers
and animal feeds will also be investigated.

Key word : Feather, Soluble protein, Keratinase
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