RS REAR

BEABTRAERBREBRGRURAHRBIERFR

B TOHmER,NFNLE O

CPEBHERE BHEMER, LK F5 266003)

WMEAAPAKGAE-—BREALE T F AN A d, EmB s RAXH A REPHES HETAR
BHEAHRAZABERREANT AL, SRAN, RSAH ORI S LRABBILEERE, ROX
BREZAEASH(X107: g/mL): & & 1.0, K, HPO, 0.07, KH,PO, 0.03,MgSO, 0. 05, 8¢ &# 0.5, ¥
%% 1.0,pH 5.5, %% ¥ 2% (442 #),32°C,130 r/min 3% 72 h,500 mL 4 B8 A A % ¥ % 100 mL,
i, KR TFEESEHMN0.73 U/mL A 1.19 U/mL, @dtEBE A Fesmr, LR

BARIFORTHY,

XA :PAEG MEH AL RL BFRE

FESHE Q5

PFRREH -HE-2-ZHMEE-D-HREEL
BLO-BERERBRNARWMES R, KRBFHE
TARRHY. EREZRFRAB P HEH TR —
TEENSIARRRT EHRETHERR —#,§
REAMUS ZHETHY HYAMEY (REH
HOEE BE RESY ERXH)H, £EAE
YA VIR RE AR TR W1 LUK R o o 32 8 4 3 4 O
PRREEZELNEL, A TR, MBIERHEE,
RELIBRERDES, HTRIAFTLSTHREGEY
R, R BRA,FEF RS, BAREARAEA
ROBE TG YR, B AR B (DG, ME T Tl b A 7=, B R
ARENHFRRMEERTFERCEZRANEANKE
BRAMRS. 2TENFFEREMER J
MAE s th&k  MHERERBEFHTRL.RET
BEGHFMERRE: ABBAS R HE L AR
B RN W BIE K BN E Q# TN B
Tk, AR BE , 3 X0 8 B8 00 38 2 HE SR AT BE 5T 8
ST BE R &M

1 HRfrs

1.1 EHHhe kA

Bk sMdHTRERE.
1.2 3#%%

FHEFFIFFEAS (X107 g/mL);

(NH,), SO, 1. 0, NaCl 0. 5, K, HPO, 0. 07,
KH,PO, 0. 03,MgSO, 0.05, B& 8 0.5, BikF X
¥ 0.1,5R 2,pH5.5,

Bk REESEFREES (X107 g/mL) .,
(NH4 )2 SO4 1. 0, NaCl 0. 5, Kz HPO4 0. 079

KH,PO, 0.03,MgSO, 0. 05, B ¥ 0.5, ik B &%
% 0.1,pHS5. 5.

XWRRIAA A

3K MR :1000-3096(2008)10-0035-04

1.3 BZEHHANE

0.2 mL BB MAZT .2 g MBEXEERYY
1.8 mL ZB-Z M4 %R th¥ ( pH5. 6, 0.2 mol/L ),
50°C {& 1R 10 min, A8 K K5 5 min B BEBAE RN
SHLADNS MR EESR. MIEHEME
SCHTE 50°C,pH5. 6 &4 T 1 mL B & sk
P 1 pmol BB (U N-Z BB EHHEIDH TS
ERNME ),
1.4 X8 F4H40441L

BE sk s MdEMRT 100 ML REEFE
(500 mL=AM)F,. 23 12 h HFELEHEIFT
W, BRAEREE UL BASh S FRIBEE R 32°C , B[] R 72 h,
BEFEEN 130 r/min, EFHEBN 2% (EERSHD,
500 mL ZAMERE N 100 mL, BHRAREF 3 K,
BREAE 3 HPITHE MUERBATUERR.
1.4.1 FHEEZEX=HHE¥H

HEEEBERER, BE S5 N FEE.NHNO;,
(NH): SO, . BB B . &+ A®.KNO,, R EBEKE N
0.0l g/mL, FHEREXBEREE S, ARARA
FExt =B,
1.4.2 AEREX =MHEN

AERBERER BESF WA R R
B.oEh PR AEE, TRERENR .01 g/mL, 1
355 W E & BRI /1, R A R BRI = B B
1.4.3 HAXERSB pH N =HHER

HREERENER pH2HEZE 3.5.4.0,
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WRKE REXRE

4,5.5.0.5.5.6.0.6.5.7.0.7.5, 5N ERBER
BiE S, RREFEER pH X =L W,
1.4.4 EMREBITHRHER
ERBEERED, FHIHE 1%.2%.3%.4%.
5%.6% (RBRABOMEMEBEEMER, BRENE
REBEEE S, AR EHEXN RRENE.
1.4.5 BREMTBHER
A7 500 mL = f % 3% A 50,100, 150,
200,250 mL R B HRE . BAENUEXBHEE
N RABEREESRM YT,

1.5 Pxisnsgesd

1.5.1 REEH

MARLEHRBAGHITRERE,72hEH
B REEWE 4°CTF .6 000 r/min B.[» 40 min, KB
EEW. KR BTR i R TE 4CHAT.
1.5.2 RRESZETHEHNE

BEORENARLIEBR KIS, 7R85
HTHMABKRREERMEMME LT 10%,4C
#HE%,6 000 r/min ¥ % L 40 min, WE T,
FALEAHAMBEKER ENREFAR.LE
MEERPMARREZLWMED 204, EX L
RER. FHESHARRERMER 30%~100%
HATER . R0 A F] A8 0B A B B TR D A
BEABRKE GTELEN ABHEFREBYBRE
W RENRBREKMME,
1.5.3 HMBHHE

BELTHEREEFEEXBIHITE BXES
EREE 28 G TRATTHIEH T RBNEEL.
1.6 PrinBBsdRmymg

BAGTHRIABFZEEHS BETEETK
Fodl AL 0. 01 g/mL WA, RF T 4°CH fERBE
REEEBEERNOT G
1.6.1 BEXNMRMEENER

4+ B BUA 7 8 B (30.,40,50,60,70,80°C) 4k
hBEMMERBE MWEBE N LREXRPRER
B 1) B S IR .
1.6.2 BEXNMBIENER

¥ BEW7E A R 1 ¥ (30.40,50,60,70,80°C) B9
K HEE 30 min, REFEWERE 1, UHEARR
BEEXERERMRBREENEM,
1.6.3 pH X MRMEHNER

oA EEH pH 4.0.4.5.5.0.5.5 W L BR-Z R
2B ¥ (0. 2 mol/L),pH 6.0.6.5.7. 0 A —
M- P E ¥ (0. 2 mol/L),pH 7.5.8.0,
8. 50 Tris-#b B8 M3 (0. 2 mol/L)#1 pH 9.0 HE
BE- S0 B AL 4928 W (0. 05 mol/L), AR pH #28
MW 1. 8 mL, ¥E K I RE BT BT FH A9 2 b, DNS B: 01
BEIE A () 1. 3), i € % F e R A BGE K M pH.

1.6.4 pHMMRBEHNEW

FAR pH B (R 1.6. D EH RBKRE N
0.01 g/mL WA, 4CHE 12 h 5,5 0.2
mL 18 & ¥ fE 2% 75 W B8 0, DNS % Il 52 75 % (F
LOWMERFEIE S, UREARR pH M FERM
BENKEM.,

2 HR5##
21 HHhdAhsAARBREBALEK
# G Ao L A

B 1RE d MK s AMERMBEER
ML, ATLAE S, Bk s RMERN, £ KEN,
BILPEARRHBEE S, =R 55 bk d BIRIE
L EKREF ATHMENRK, “BENAE;
Btk s dRAHEAN  HEAEESHAMERHEER
JLEEZERER LR KSR 72 h 5
HEE. BRAAEBMATETRREME, Bl UK
RERENRE. —EMREREERAIHART
#—HHET.
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Fig.1 Time course of growth and enzyme of s,d and s+d

2.2 REEHeHHKL
2.2.1 ARAAEXMNT=ROEN

B2 AARBEEM~HHEE. B2 £H,
EXERFEERANEERIRERAMNT =8B, 8BS
HEE NH,NO, 1 KNO; K2 RENRERE.
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Fig.2 Effects of different nitrogenous sources on chitinase
production

FTBREE S / %

36 WA /2008 /55 32 %/ 10 B



2.2.2 FRREXF=RHEH
ZIARFREXN=HOEWH. X120, 4

XERFRERANBKEPIRRKPTERA AN T8,

HBEBRR .,

%1 FEBE WKW

Tab.1 Effects of different various carbon sources on chitinase

production

& B 1% 51 (U/mL)
HEE 0. 00

it | 0. 00
TR 0. 30
&8 0. 00
FER 0.95
HER 0. 00

2.2.3 HEEER pH NTREEW

& 3 %8 ,pH % 5.0~6.5 BIE 185 ,pH 5.5
BEMENRR. YEBHB pHETFS. 0HETF6.5
BN NHETRE. BEMNH pH 5.5,

120
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A ME N/ %
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0 L A i i 1 L i 1 J

4.0 5.0 6.0 7.0 8.0
BHRER pH

A3 BFEERHBAR pH M>=BHEW

Fig. 3 Effects of initial pH of medium on chitinase production

2.2.4 BEMRXNT=RHEW

B4 ABEREMEHAOER, B4E20REKE
BRAEGEMEY 22X AR B . RBRMIE N
BE B MM BT 2% RS R, 2 B B R
BHBRE.
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Fig. 4 Effects of inoculation on chitinase production

Marine Sciences/Vol. 32, No. 10/2008

2.2.5 FRBYET=RHEN

B 5 hESENHAYWE. 85 RUBELEE
MEXBMEREHE, EEMRERY 100 mL,
HHABERMARMEEAERFENR, EHE 50 mL
o, REER BN ER BN EABERERE X,

AT B B T R K BE .
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~ 80¢r i e
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Fig.5 Effects of ventilation on chitinase production
2.3 PREBAHNOHE

SAHAMEERRRREEME T HEONE
BEHAMBORKE, HELLE N, BRRREIRE
Prf gk (& 6), 7€ 40 %0 ~ 80 ¥ Bt MR & 1R 70 B X 1] 9
BB EE . Bk, /5 RELKXE
N BTULIE » 75 40 325 7 1 £k /5 42 8 O T 4 B T ) 18
cERHEER. PRESBSIA TSNk, &F
0~40% %1 80 % ~100 K WAMEX B KR ELBRA
BN, RRER.

350
300 |
% 250 |
200
R 150 |
® 100 }

/(U/g)

¥
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WRERK /%
B6 MEESTRELTHLE

Fig.6 Ammonium sulfate {raction precipitation curve

2.4 PRtBiisFhFasRR

2.4.1 BENMENEHERRBEEHES

B 7 IR B Xt B I R F R AR A Y
W, HE 7 EEN W LE S, 50~70C, BE
HBTHMBEE, LHAEOCHMEENEIR
. NBREEMAETLENL 30~90C,ERE
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HRixE REXHR

MR ZRRTREE B KT 30C, M
HBE BEE 0~60C,MHBERSZIBME
%"ﬁ ,ﬁﬁﬁ—%ﬁﬁﬂwﬁﬁ, ﬂ—’lﬁﬁ%? 60°C ,ﬁ
MBERZBBERW, YRERT 0°CH, XK
BEESBIRBEA T S BMKRE.
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Fig. 7 Effects of temperature on chitinase activity and chiti-

nase stability

2.4.2 pHYMRNEBHEXBEENHER

B8 AAF pH MBMEHWABBEHNE R,
B8 RS &R R, £ pHS5. 0 f pH6. 5 B, H
ERBEHBBE BUZXERPBRITESE 2 7
BEEESZHOBY, pH5. 0 HEENESE. pH
B8 0, EWMUERELETHE —ENEE LERE
R4 B E KHY (Bacill us sp. ) iR EEM
MBEpHR 7.5~9.0 ;ANAETHBEERARK
DY, Mtk KW, pH5. 0~7.5, KB RE
EMENBBE. YpHETFS.0RERFT 7.5 0,
ZMHNBEHLZH —cBEHRE.

100

® 80}
R 60
* 4
240- —h— MRS
® 20 |
—B— it
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40 50 6.0 7.0 80 90
pH

8 AM pH X MBEHNRBEHNER

Fig. 8 Effects of pH on chitinase activity and chitinase sta-
bility
3 &#

BEARERMNFARE RN s *REXBRSER
BAGHTRURA BEASNTHEREA LN
(X107% g/mL) . R¥ 1.0, K,HPO, 0. 07,KH, PO,

0.03, MgSO, 0. 05, B¢ & ¥ 0. 5, B X 1. 0,
pH 5.5, BB 2% (EH5%0),32°C,130 r/min
F72h500 mLEBEHEFERERE N 100 mL, &
AR, KRR HFEMIE M 0.73 U/mL &7
#1.19 U/mL ,£H T 1.63 1%,

ELHEERNLENRR RAIBFESH
HERBILRER, M EMNE pH 7.0 LI E{IRBRFF
—FERBENEN, ZEAEBEPRITBEELER
PHBERTRNE. PR RANEBRARF
MBERE, FUEBR Bl =l E = RiEHE
AREBMNFAREE TERM. A3 T K5
EEMBPERBEALSBEAL. SHN T BERE
TR R FI i S ¥ fe it — BB
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Optimization of the mixed fermentation conditions for chitinase
production and some properties of the crude enzyme

QU Ning, HAN Bao-gin, LIU Wan-shun, XIE Hui
(College of Marine Life Sciebces, Ocean University of China, Qingdao 266003, China)
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Abstract: As an original chitinase-producing strain s and strain d, screening from the soil, the study shows
the mixed fermentation we get is a higher chitinase-producing. The optimal compositions of the medium for
the strain producing chitinase are as follows( X 1072 g/mL) ; CO(NH,), 1. 0, K, HPO, 0. 07, KH,PO,0. 03,
MgSO, 7H,0 0. 05, yeast extract 0.5 and the chitin 1. 0 (pH 5. 5). The optimal cultivation conditions for
the strain producing chitinase were 500 mL flask containing 100mL medium, 2% amount of inoculation,
32°C incubating temperature and shaking cultivation at 130 r/min for 72hours. The most activity of chitinase

of fermentation broth is 1.19 U/mL. Acorrding to the study, the crude enzyme showed a good stability.
(A kTR
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