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BaspEE R AR £ W R I R BRI 2E
BFs XE&" %44 AEH

(R KEEMEER M 510275)

A E AIBPHED I KEIBRABUEAHNAN, SHBH S ki-ME

100u/mlpl . Hoh No. 17-87 B EFA RERIW 120 faf, BEFTAHFERAFE. BEHE

6CEM 21 PR BIERE. AEBRTAEALBIRARRERESKS W

#4 & . SDS-PAGE M54 2% 21300, BEIEMEEN 50C, REEApH X 7.4, £
pH4.5—90.5 FEKNERE, ESABT Fe't. Int, Cu?t, Cr*t, Co*, Ni#*. Hg** #l Ag*

ErENHEEE.

%GR EERTE, RARBEEAR TREE. BESHER

BUBAM (clastase) R—HLUKBAFERERER (clastin) ZRHEMEOK
&, BB AIENITRDE M. BAs R LR A, etk TH #ES
ABBHER, EANERSF LARGANE. MAERM I EHAT REOEHANR,
BEAZRMNALNE. ANEAZENERET YR, SMRERREY A RE
PR RS, fEE A R MR AR E R, DRI AT e RBEX
B R T . REA M AR REM AR, BEEEAMRE
H. ZXERREEEARER G- AR ERORS T ERITHE, 07 NAG. B
MR R Y FEITIIS, IR AN R RO .

1 MEfeT %

11 #H

 HARL-MHTER (orcein-elastin) B #YEE (- (elastin), Sigma 2R E. DEAE-
% (DE32), Whatman 2 R]F5&: . Sephadex G-7% -Phamacia f=&,. ﬁﬁ}%lﬁ[ﬂ
A, bERI AR 6.

1.2 ERXRIEFAE

1.2.1 EHSETRESEEREE (%) : £HK0.4, EHMKO.6, ¥ 0.2, NaCl
0.5, BME 2 0, pH7.0.

122 WFERERETHEERE 0, #EEEI 0.8, B 0. 1, M%MX 0. 1, K.HPO,
0.1, KHZPO 0. 05, MgS(L THzo 0.01, ﬁsg 2.0, pHT 0.

» RETHLN. PEMFEXHEERBENRANTASEE IEERESAXRE, LK 100052,
o WETHEEN. FHAZGMET S£AWIRTH. M 510515,
AT 199348 A 3 HiH.
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15 BTES: BIREERAMSERNMELE 5k 51

1.2.3 BRI (V). MEEH .5, AW 0. 01, WX, KZHPO‘ 0.1, KH,PO,
0. 05, MgSO, - 7H,0 0.01, pH7.0,
124 ﬁgi%;szA(/) TEE#E 3, EH 4, EXREIGH 0- 2, K:HPO, 0. 2, MgS0, *

- 7H,0 0.01, pHs.0,

1.2.5 # K& TFHESR: 30 CHEEBHESF 24 /T,

1.2.6 HMERERS. XEBHEFE A 10m]l BT 5oml =MD, BEREERERSH
30°C, 180r/min ¥ %5 24 /NiT,

1.227 REEAGTIR: RBIEFE A 30ml BT 250ml =fRH, &ﬁ'f“‘ﬂi@ﬁ‘ﬁ'ﬁﬁ
25 30C, 180r/min PR¥EHELFE 24 /BT

L3 MEFHZ

1.3.1 BAUEOMEEME K. #Sechee RIS RRERTHARKEEAMNE
5 S AT » otk DA B RHB BRI AN 0 P I Y AN £ FRITO % 8 257K AH » BOBE b R B
BERBEDEBHAYERE. BEINT: 224 (w/v) orcein-elastin R &# 1 mi, pH7. 4,
0. 2mol/L SHMR R #pilk 1 ml, ELURBEAIEEMR 1 ml, 37 CIRF A 20 480, HA pHE. 0.
0. 7Tmol/L BEREGNZE rh ¥ 3 ml 280F KR, B0/ LB 590nm RFEE, 1 ml THET
AERBBHRMRE T H. IR &M T B 1. Omg orcein-elastin KW Frik KN
BRI M REEESMEERM (W,

1.3.2 BAERKKRESHE: B Iml ZRERMKEGRE 20 48, W 600nm 4IEHEE.

1.3.3 HHWRESRE.: ¥ Braford®I 3T,

1.3.4 S TFEMNME: ¥ Weber-Osborn®1f) SDS-PAGE #5447 .

1.4 Bashsiid | ARy £l Ao iE ik :

REIW LS EEEFEEF 48/, BERA TSR TREREESE, &
SHTRUEBLVRETHR. EFARKBHEEATERMEVBERSHEZR
HAMHITRRAEE R, WERXBRREROME /.

1.5 ESEai

BEBEEOREE, L?ﬁ?ﬁuﬁﬁﬁﬁﬁﬁﬁ ULEE B MR 3F2F pHS. 5. 0. 05 mol/L
Tris-Cl b E NG L LI R il F ) DEAE- S 4 A 383k, AR pHS. 0,
0. Imol/L Tris-Cl 3t% » MR IEHERBSY PR4E)S 4 Sephadex G-75 & L BERERL 0B, WARTE
g, KETREMETEAMH G . ERREREKE 7. FRER-ZRESE (pH4. 3
BHEREAARBEERE S KHATAES T, TIHMTEEEAR.

2 #R
2.1 R MR AR

fEEMN P I RERESARED 30 ff LR REMEE R 20 bl BERAT
SRGTRERAESR. BRRTRESAPRETHR. AEARKREEEARE
ENBREERSREZ KRN HTRELAEEN, AEMEREEONE . X
RERRAREF KBRS SHEOC/ NSRS~ AERAMIESRIEMX
H. SEERFABEHEN 1290 RABEIIN. £, BB BRARUECHNE
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52 mooE B x # 35

HA 132 B, &5 10. 300 Hh A RHkr=MAE Y7 100u/ml L E. & —H4E K 17-87

MAHEZR EBESRETAME 135 120v, SRS BASEEAHEHTHE

FRE.

2.2 No. 17-87 BB EEREBENER

2.2.1 BSEEREE: FHBTREAKRY, E¥#E6, HE. O, EREES

FHREAK 24 MEREAKREVRE. FTAEZRIKEFE L4 K, mFREFMm, SS

BRRFERALER, EREFRENR, ELRUNN, FRSE. X¥H. WE. 3N,

xshh.

2.2.2 AEEAHR: 208 JELESBYE; O/F HEKEEE. SRR A

Fith; dERMEE, XEIEWE. DEEE. AU, KW, BTRCOE. BN, WTE. R3UE. ¥

LB, RN, LSO, R, MISRERATE: SIREE. #RESKR. VP RK

Bt MRREEFRKIEEAYE: Simmon's FFEEMILA A BLBIK; AKWER: R

REFRHE: MEBUTUKRE. B EANTSRAYE BEE. SER. BEB. XRERER

MR MR, ' '
MIE17-37 BN AE KIFEREBAARNE REAREGREEHE, $ENFH

FRITW (Flavobacterium odoratum) |

2.3 FERSEANTR

2.3.1 BEXNEOEM. IREARERYHTIRMBRESRERERE A FHEE

BHETRE, MEARAAAEEONEE £80E1L

®1 FEREXTRMHES

Table 1 Effect of various carbohydrate on enzyme production

® W i pH ;% pH iig! B .
Carbohydrate Initiol pH ' Final pH Biomass  Enzyme production
(ODgep X 203 (u/mi)

WE W Glucose 6.0 7.5 0.59 130
& P 4% Maltose 6.0 7.0 0. 47 94
BEM Sucrose 6. O 7.7 Q.57 §7
B Fructose 6.0 . 7.0 0.37 77
FLI Lactose 6.0 7.1 o3 ' 69
B AW Arabinose 6.0 6.0 0. 055 7

#1M Dexrin 6.0 7.1 0. 62 125
F: B Wheat bran 6.0 7.7 0.8 130
k¥ Corn meal 6.0 7.0 0.8 113
¥ KRR Potato starch ¢ 6.6 7.7 0.8 21

2.3.2 AEBEXMTMOER: DARSERYHARARRAERRAEA PTHRE
HTRE MERABRUMEEANEE,. SRLE2. Gi. BRE. TRRESTHR
EHFEXRFERNER R M.
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13 HTE%: KARKEARTARNRERRNLAL 53
%2 WENERMGEN
Table 2 Effect of various nitrogen compounds on enzyme production -
Lk [ T &
) X ¥ & oH % pH Biomass Enzyme production
Nitrogen source Initial pH Final pH
(ODjges X 200 (u/ml)
TR X Casein 6-0 7.8 0. 64 130
P E ¥ Fowlfeather meal 6.0 7.0 0.69 94
HE Bk Peptone 6.0 7.7 0. 66 58
T 9E# Soy bead meal 6-0 6. 4 0. 55 - 56
4.3 % Beef extract 6.0 8.5 0.34 50
B K Yeast extract 6.0 6.4 0.62 43
5% 0L ¥ Pig blood powder 6.0 8.5 0.58 23

2.3.3 FMEENFEHWOERIEFED W NRR Flavobacterium odoratum 17-87 4
KRR M. ARNERESD, HHE. TREASJIRFMOEHR. AR B
kR FR T ER Nk E. FERNSFARAE KRG, HFARAENAYETR, W&
FroMEEE, ARAXSEREBEEAS DI ETHER. FEHEdEXRRE R
HR LA RN, BETARERE, HRFMTF: AEH3K, BE N, EX
B 0. 2%, K,HPO, 0. 2% , MgSO, - 7H,0 0. 01%, pH7. 0, Flavebacterium odoratum
17-87 ZEH b R BE 18 /i, MR- BARYTHFE A 804,
2.3.4 BHEAEIMEMLGEN: EREEREA B b, 28CIRFGEFA RN A, B>
B R E 3, T AE 21 /NN R B B AW, SRR 40 /e, BETE N TSR B T RE.

®£3 FmeEgE
Table 3 The time course of enzyme production
BEEA Medium A H#XEB Medium B
HruE
Cultural time £¥e¥ pH 35&! f?:;:;e 2EE oH Et:.ﬁl ;:;:e ,
(h) Broth pH Biomass production Broth pH Biomass production
(ODgoo X 200 (u/ml) (ODgoo X 20) (u/mb)
3] 6.2 0. 057 0 6.2 0. 087 0
9 6.4 0. 257 2 6.2 0. 249 16
12 6.7 0. 380 71 6. 6 0. 437 55
15 7.0 0. 45 93 6.8 0. 627 74
18 7.2 0. 580 120 7.0 0. 688 95
21 7.5 0. 580 128 7.0 0. 717 95
2 7.5 0. 580 126 7.0 0. 862 100
32 7.8 0. 580 126 7.8 0. BBO 100
40 8. 4 0.580 113 9.0 0. 702 81
46 3.8 0. 560 104 9.0 (. 689 78
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54 moOo&E W % =B T

2-3.5 GESXNTHHAER. 250m! ZAKRATRRNERE, &1 XEDEER,
FEMEEBRE, SRLE L MESEN TR,

2.3.6 MFREMTHOER. EARBETREEFEHGE, SREE2. £26C
MrERE.

50
_ i60p Z [
E 3
3 = 120f=
= 140 z
H 3
g a
" [ -
120 2
2 @ 60
& §00p - 1
b i
o - 2
L S 30 1 L ] i
0 .20 0 @ % 6 20 24 28 32 36 40
B & B Medium{mi) ‘ B Temperature(C)
Bl EERNEAER B2 HpRERT R
Fig-1 Effect of aeration rate Fig.2 EHect of cultural temperature
on the enzyme production _ on the enzyme production
1. ¥R A Medium A; 1. X A Medium A,
2. 3% & B Medium B. ’ 2. B3 %EB Medium B.
2.4 ERiRaiAER

2.4.1 MERIEAL: KRR EN BV, DEAE- AR B T HEN K Sephadex G-75
SRR BE Nt Flavobacteriumu odoratum 17-87 EERPHREROaEHT B, SR

R4, Frig N ook R R R R R bk —.

R4 WHERERAMOAL

Table 4 Purification of the elastase from F. odoratum 17-87

#R i {=t 4 4 BiEh HiER [BL & 3 RN

&?EE* Volumn Protein conc. Tatal activity Specifit activity Recovery Purification fold
Step (ml) (mg/ml) (w Cu/mg) (%)
ﬁﬁ?ﬁ . 380 8.2 37314 12.0 100 1
Fermentation liguor :
P FF i 317 3.5 37310 33.6 100 2.8
Centrifugation
S
(NH,),S0, fraction 26 10. 6 33214 118.8 89 . 9.9
DEAE-###H
DEAE-cellulose column 61 0.53 12910 390.0 34.6 32.5
G-75 MM 36 0. 21 4478 572 12 ar.7

Sephadex G-75 gel filtration
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14 BT BRSBTS 55

242 SFROME: EBREE 10208 SDS-PAGE £E#K E3#1T, REFREFEE
BER R E R HR5 FROGMBLHRENE, FhaBREEamm R EEFERZ L
RIGH TR 21380 (B 3).

L e SO g . aeid e
5.0
—— L
i 4.8}
= 4.6
~ auw 8 =
- L 2
- %0
= a4l Elastase
{(MW21330)
4.2+
4. 00— J 1 l‘ 1 1
12 3 4 5 6 0 0.2 0.4 .6 0.8 1.0

B3 SDS-BEASABREEEAKNANEARS TR
Fig-3 Molecular weight of elastase by SDS-PAGE

Kl 1—4: AHEORE (6eg. 10pg, 20pg. 40pg)
Lanel—4,; Elastaes (6pg. 10pg, 20pg, 40pg):
HHES—6: FREASTER
Lane 5—6; The inolecular weight of standard proteins.

=B 1. $4EF{L8¥ A phosphorylase A (94 000);
lfij]_ﬁEEH Bovine serum albumin (68 000);
EHAE R Actin (43 000); ’
WM B§ Carbonic anhydrase (30 000);
RN RERFTED TMV capsid protein (17 500),

o L b
b H b H

24.3 MERBSEK. EAFRETMEMES, SRLE A, BERNREERRE
}50C.

2.-4-4 MMFRRGE pH: EARF pH FETNEMNE ), 457 WE 4-B, BERNEE pH
RT7.4. ‘

2.4.5 BT 8B 0. 2 mol/L MME M (PH7. 4 ZARREETHEF
Ret RS 37 CMERIE:, AL FERAHKN 100%3H, SRRNES5. EREE 40T
TREERI, SOCAT 1 /MERE, 60CHEHLMMEL.

2.4.6 MPOBRBERENE  HEHEE FAERTHREBRET 0.02mol /L #1RF pH K&
Wik (pH3. 6—5.6 HZ. 8- Z. 8888, pH5. 6—7. 4 HBSRE. pH7. 4—9. 0 L AE-FEH .
pHY. 5—10. 6 HERES&) . T (18T HE 16 /B, BB r BB K, F§0. 2 mol/L
MERE R pH Bl 7.4, FHEMEE (H6), TAZMHrH BEREERE.
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100~ A 100
x 7
> [ =
g " g "
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:  eoF g 60
3 ]
v 4
i ]
Ao R 40
u s
B =
L 20}~ £ 204

a 310 1 :0 i i 1 I 0 1 1 1 i
5 60 7.0 7.5 8.0 8.5 5.0

B % Temperature(*C)

B4 W (A MpH (B) MWEHBHER

Fig.4 Effect of temperature (A) and pH (B) on the enzyme activity

100
0 =
= 2\ o
s 2
= G
: : 90
g 5
2
o H
H ]
- :-‘-_\' sk
. ; o
s %® gl
® ®
15 1 1 1 L 1 1 1 i
0 50 100 150 200 250 ‘ 3 4 5 & T 8 9 1 U
o) Time{min) pH
5 BEMBBEHNERA 6 MA0pH BEN
Fig.5 Effect of temperature on enzyme stability Fig. 6 Stability of elastase 2t differert pH values

2.4.7 SRETFHMIEENEE . AMEREGEAER PENRFANSART AR '
B 0. 3 mmol/L, ZEE AR MIEHMNER. £ R RAHEMBET Fe'! . Zo™ . Cu**,Cr7,
Co**, Ni**, Hg™". Ag* S ENWMEEOMEE.

3 iR

LW MR MR BRI, B R B YT 6002 B
HREEOMEE WAKEERERNR, FRRK,

AEEARE—SW O EEROE AR, RTENEASIUL, BTRAAT
HEAAMBONE, ERRTLAT MOLANR. 5857 RFERER TN
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1 BTE%: BAMEON LR %R L 57

HAREAFRY KRBT, SREPRKY—MEFRBEEAMY TEER. he
AEH. AES. WK naERSEZHEARDEKR, HYXERARSHERS
stipat, MARHEEARLEKR ENERERERRAEORMTFFEREEX
(HRF R . HEWERNAERREL™, RER, mEEMR. BRI ZMoN
. ATHENBRARET WAEr A EORMRATHYNER. BRRARENRE
EUNSHARHEABMNERARES, SFENEEOSATESERHLAER
BHEAHTHERNTE. EEEF—FROTLR #EaKEM0ETHEE, X
REBHF TR RRAEFRZTXL.

B £ X W
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STUDIES ON ELASTASE FROM FLAVOBACTERIUM
I . STRAIN SCREENING AND ENZYME
PURIFICATION

Yan Ziying Guan Guoxiong Zhang Weiqin Lin Zhefu
(Department of biochemistry Zhongshan University Guangzhou 510275)

Abstract 132 strains bacteria secreting extraceliular elastase were isolated from soil
samples, 5 of them poccessed considerably high elastiolytic activity of more than
100u/mi. The Highest—yield strain No. 17-87 was characterized as Flavobacterium
odoratum, studies on the condition of elastase production revealed that its optimum
carbohydrate and nitrogen source were glucose and casein respectively, and that it could
utilize fowl ferther meal and wheat bran to give 80% relative yield. The culture
exhibited maximum elastase activity at 26'C for 21 hours, the productivity could be
increased when the aeration was improved. The PAGE-homogenous elastase preparation
was obtained from the culture broth by (NH,),S0, fractionation, DEAE-cellulose
column chromatography and gel filtration on Sephadex G-75. The molecular weight was
determined to be 21380 by SDS-PAGE, the elastiolytic activity was optimai at pH7. 4
and 50 C, The enzyme was stable over the range of pH4. 5—9. 5 and below 40°C, but the
activity was inhibited completely by Fe**, Zn?*, Cu?**, Cr**, Co?*, Ni**, Hg**, Ag*.
Key words  Flavobacterium odoratum ,Extracellular elastase, Termentation condition,

Enzyme purification and properties
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