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Characteristics of Proteinases Produced by a
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Abstract; A DJ strain with a high efficience of feather-degrading capability was isolated from the soil of
feather waste by the enrichment culture and the screening process. The strain was identified as Strepio-
myces sp. according to morphologic observation, 16S rDNA sequence alignment, and phylogenetic trees
analysis. After fermenting at 32 °C for 10 days, the feather degradation rate reached 50% , and the feath-
er hydrolysate was found to contain amino acids. The protease produced by the DJ strain had a maximal
activity at 45 °C, and the optimum reactive pH at 10. 0. The protease displayed a higher hydrolysis activ-
ity to feather than Alcalase and Papain, and had a strong hydrolysis ability to the hydrophobic or hydro-
philic natural substrates. The results indicated that the DJ strain and its protease was of potential applica-
tion prospects.
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1.1.2 3 5ih g4, NH,C 0.5 g/L,
NaCl 0.5 ¢/L, K,HPO,0.3 g/L, KH,P0,0.4 ¢/L,
MgCl, 0. 1 ¢/L, MRHEEW 1.0 o/L, FEH 10.0
g/L, KRR LD, pH 7.5, PEH V.
K,HPO,1.5 g/L, MgSO, - 7H,0 0.025 g/L, Tk
CaCl, 0. 025 g/L, FeSO, 0.015 g/L, I EH 10.0
o/L, Bg#20.0 g/L, 787K 1000 mL, pH7.5,
KR FR L. NaCl 0.15 g/L, KH,PO, 0.54 g/L,
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Table 1  Effects of incubation period on feather degradation by DJ strain grown in shake culture

HrFEmb )/ d 0 2 4 6 8 10 12 14
Wi 2R/ % -——— 175 25.5 31.3 43.8 48.9 49.4 51.2
pH 6.7 8.0 8.5 9.0 9.1 8.9 8.4 8.4
e S/ (U - mL™") - - - 29.5 39.3 69.3 87.8 109.1  216.4 74. 8
-
'-C

DJ %tk

Bl 1 DI BRRRAE P BRI AR b A 7

Fig. 1 Colonies of DJ strain growing on feather meal plate
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Fig. 2 Cell morphology of DJ strain
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Fig. 3 Degradation of feathers by DJ strain
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K4 PR IR TLC K
Fig. 4 Thin layer chromatography ( TLC) plate showing
amino acids composition of feather hydrolysate
R RBEWEGL; Cly: HEM; C: FIEm;
T: WA P: IWEM; V. SiEm; S: Z241K;
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PERETETE 60% , A% EDTA A5 PMSF fg &
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55.0% ,
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FI BT P B AR A W3R 3, 3R 3 T IL, MBI
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SR TR ) 6 1) R A ORI B & T AR
JIEE BRI 26 O, AR A I AN (L



5 6 19 PIEFAE I BREAR bR Streptomyces sp. DY A 1 8 1 7 14 5t 151

100 | o___

) 100 |-

80 -
X ‘
E © 80 |
Zz  60F 2 2
E z
° 5 60 |-
£ 40 5
9 R=
~ =

20k Rl

0 1 1 1 1 1 1 L 20 L o
30 35 40 45 50 55 60
Temperature/ BC P) 4 6 8 10 i5)

IS J it B ) TR )5 )

Fig. 5 Effects of temperature on the protease activity

pH
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Fig. 6 Effects of pH on the protease activity
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Table 2 Effects of metal cations and protease inhibitors on protease activity

1 e/ mmol AHXS G/ %0 %l e/ mmol HARS RS/ %
Tei5H 0.0 100. 0 Mg** 1.0 110.3
K”* 1.0 103. 1 Mn** 1.0 160. 0
Ca’* 1.0 106. 8 EDTA 1.0 28.9
Na* 1.0 107.9 PMSF 1.0 55.0
#3 3 FhEE RN BRI RCR
Table 3  Effects of 3 kinds of proteases on | 2 3 M 4 5 6 M7 8 M
feather degradation ' = x10°
— 66.2
[LEZREN MW wiEEAl  ARNES . - 45.0
SHEMEMA/% 209 8.8 0.5 ” - (e
e - 5.0
- r" -— -
= - == 144

2.5.4 A RF B RRMEGRBLER XAREWIY
AKAREER I 4. A4 AlAl, SR E R S E
KIRRE feiik, WZIEKE B EA (48.5%) .
BN (26.9%), fe22iE BSA (15.7%).
HE MG 4 Bl K % 7 4) SDS-PAGE HL ik ]
(WP 7). dalal 7 a0, 2 E BRI AR
B BRSO, KR R R E A A A
WA s WX BSA WK RBCRE 2, KIg =Y A
R T I E H A, I Ik S e K
FRIE VRS R —

F4 [ ARIRY R K ARER
Table 4  Hydrolysis effects of different
natural substrates
JEY) BREH KEEEESPL) BSA B
FHXSEHE /% 100

48.58 15.74 26.87

—

BT 4 MR KSR P SDS-PAGE HiJk &l
Fig. 7 SDS-PAGE analysis of the hydrolysates
of 4 natural substrates
L B (=)5 20 BAJE (+)5 3: BSA (-);
4: BSA (+); 5: MEHA (-);

6: BEFE (+); 7: SPL (=); 8: SPL (+);
M. 5 Marker

3 97 ®

HAT, MERF o BRSX P B A AR
WA CAHGE, EERDNHT Tk, F25E
XEETY A B R R A B . 78 5 R
wCHER) BT 1.5% 8, R4 i M AN E 1
Wi, FECOP BRI RSCR AR X
JAIN R ZE4RIE 1 Streptomyces exfoliatus CFS 1068
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BEXH w = 0.5% 1Y E R R RN 96.6% , Xt
w = 2.0% PIBH A MR 72.1% 5 F 4%
A B SP B MR AT w = 1.0% FEM IR
AR RAL A T1.3% 2, ASSCAy B DI RO
w =5.0% BIHTIAE 51. 2% BIFERR, XKW
TR L LRI 8 19 20 55008 PR B AT 5008 ) IO ¥
J1.

DJ B#R ™ A2 i M S EFRE 2> 51 9k EDTA 1 PMSF
BEHINHIEE, X W] DI BRI R A
BRSO 548 RE FRIZERE X, HERER
I pH 2 10. 05 %45 215 2R A2 I S5 4130 10 #1411 TG
TR — R 2 R4 R E A, fFod pH M 9.0 1Y
gE Al —2 L %S — R N K CRRTEE A
BERIA RN 1) AH LG, X316 HA R 1 7K f#
61, PBAKMY P A 20 A hE R HE
X I IR LT- A RE K A 1) S K P 1 SRR (n
JE R BSA)  #FHA B A K B ROR, X F W%
HA T Z WP, BAT BAFRIT & M AR
FHRTS . A5 WX %R R AT se e 3235 . Sl i
VERR . 25K 5068, LA 36 4 R A L3 5 ) T
PR AIBFSE o

SE Lk
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