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Purification and Properties of Endo-Chitosanase ChiB
from Aspergillus sp.CJ22-326
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Abstract: An endo-chitosanase ChiB from the culture supernatant of Aspergillus CJ 22-326 was
purified to an apparent homogeneity through ethanol fraction, CM-Sepharose FF
chromatography, Sephacryl $-200 and Phenyl Sepharose CL-4B chromatography. The molecular
weight of ChiB was estimated as 27 700 by SDS-PAGE, and 27 800 by gel filtration respectively.
The best ChiB activity existed at pH 6.0 and 60 'C, and the activity still retained 40% ability at
75 ‘C for 60 min. The enzyme activity was increased about 2 fold by the addition of 1 mmol/L
Mn®*. However ,2 mmol/L Cu**, Ag*, Hg?*,Cd®", Fe'* strongly inhibited the enzyme. The
best substrate was 95% deacetylated colloid chitosan.
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B ME . WE CJ22-326 A ERBEBH S BELPRE 11

WUIRSFMSMIRER M KR AR kB 2
M P W17 4. 1973 48 Monaghan #§ H 7% B ¥ &8
(Chitosanase) & — # & [6] T JL T i B8 (Chitinase)
MR, B CHBENAFZHEY P HE. g
TRAMBRRENTREE, =T EEE
B Bacillus JB ) Streptomyces BB BR1E T B 5%,
BEBHSH AUNEETESE S FKEH
UV EAXTRABBBOFRED, RE X TR
KA E Beauveria bassiana™ AR BEEHHE
Pseudomonas sp. VI T3 MEBH ' A BH
FERY 2 B ol fL FE SR AR ST 4RE. M| Aspergillus
CJ22-326 2 — Pk A £ 48 2 07 26 B B9 7 52 RABETE A
BREMEKRBEEEIN, AEBERHBETE 3
U/mLEA L. % Bk 7= B ROR ) 4 B oh 75 PR ES, AP
MRS RS R T B
W TR A RO BEEER.

1 #M#E5F*E

1.1 XEHHE

L1 &4 % CJ22-326, BIEH Mk FE
%A,

1.1.2 gk fiA BRETEWE g/dL B
f% 0.1 g/dL, B8R # 0. 2 g/dL, BERE —E 4 0. 2
g/dL, BiBg%8E 0. 05 g/dL, Bk f 1 g/dL,pH 5. 6.
1.1.3 ke RR WGHE CI22-3 MM T
FERM AL R, T 30 CF 150 r/min 3% 4 d,
3 000 r/min &.0> 15 min, & FH K.

.14 B2FEM FHEBEA FXRA
BBE GBI ZEPFERERR(Trs) .+ 2k
M4 (SDS) .U % Z = (TEMED) ,CM-Seph-
arose FF,Sephacryl $-200 X & SDS-PAGE & i
FABY AR ST 43 F 5 B 48 47 #E B B R 328 Pharmacia
AFRERHEZEBEQCME, #O4%) EOHE%
R250(Fluka, #0433 R R (R ZBE R 2%
~95%) WL ENBHEMARA BRI HEh

E 3 wilbabsbiyiige s
1.2 #WHE
1.2.1 AExsmszheiat #1mLl1XNBER

B (0.2 mol/L pH 5. 8 BEBR1E N B WB) FIMA 1
mL & YW BAEM®, T 37 C{RE 15 min, HKH
10 min K&, 1T 3. 3,5- W E /K H B (DNS) B
EMmRBERE RS EEREED . B HHE
oA RARY T 1 pmol EEMH BRI E 1
EERN 1 AEEE AL

1.2.2 #AME A HAAKE % E X (RV-

12), kM 2 5% 7, 3P #E K 256 r/min, 7E 37 C
T LSXFERMEAMW 40 mL fIAE 0.1 mL 4
BT, METRERYORE T, it RN A
shig %, 8 min 5.

1.2.3 Z 4 K4 ML Folin-B ¥ (Lowry
PP UENEAEANTEEER.

1.2.4 SDS-% & 4% Bt B 4t Ak & 5%k (SDS-PAGE)
e SCHRL9) W r kT, B R R B E 12 g/dL,
WHERBRRBEEN 3 ¢/dL, BB I Tris- HER
%, pH 8. 3.

1.3 HRBEBRALAL

L3.1 Z8Mix HHEBEBEMTLIEER,E
fRIR T8 3 R Tk 2 BEE M AR HEER
PLOHBEAYS. BB 2hE R HELHFELE
W, ULIESL BV 2 ¥ ¥ A(pH 5. 8,0. 01 mol/L E§#&
FBLE 0. 2% NaNDE R B BHEARE
VI T S 4k 3 57 B #R B AR X 4 F R 12 000 B9
EREF EHEZ B F T 4 CER 24 hGER
I E MR,

1.3.2 CM-Sepharose FF EF X% EH 5 & ¥
BWEMNEGRMADBENBE A BVPEH CM-
Sepharose FF [HE F & # E 4 (2. 6 cm X 45
cm), S5 2 ERE A R BB E ODgo A%,
R 0~1.0 mol/L NaCl #7488 BE VR MR, (KR
WEXN 0.5 mL/min, BEWE 5 mL, 2HE N K
W5 R A BG4 4 i — B i k.

1.3.3 Sephacryl S-200 &3 B E#0E W
HAEMIEENED AR EHE 2 FREN 5 000
MEPBAERRBRTHERSE KEBET LEE
#% B(pH 7.0,0.02 mol/L H,PO, B ¥k, &0.02%
NaN,) FiE 45 & Sephacryl S-200 EEB4E(1. 6 cm
X100 em), EHRN 2%, KM E S 20 mL/h, &
HFWES mL, FHERSBHT 508,

1.3.4 Phenyl Sepharose CL-4B # K & # 4 &
WU 42 20 B IS T RO 41 4 hn B 4R (NHL), SO, B3
X 1.5 mol/L,32 B E& 1.5 mol/L(NH,),SO;,
S B P E 4 /5 /Y Phenyl Sepharose CL-4B
Bk B (1.6 cmX 25 c) #HAT R E. KM
ARERRIEFR A 1.5 mol/L(NH,), SO, . & ¥ B
e E ODpo A7 G, G W B #EAT 3, AR
$EY 0.5 mL/min, S U 2.5 mL, BT H Ik
EH SN
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Child ¥ %1 & I Sephacryl 5200 BRI
BB RRE S 20 ml/h , BRER 2, B
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Fig. 2 Chromaiography of endo-chitosanse Chilh on
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#1 Chil3, B Phenyl Sepharose CL-4B A 1§
B E. B P RagR - P ERBIEE.
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FERRE L. RERESWETRERE AT
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Tyb,1 Purification ef endo-chitosanase ChiB from Axpergil-
tus €133-326

BRI BED HEREL BER A@d
H/U BES®/mg (Weg 3% S
HER 1266 700 1.3 H 10D

PR

ZEEDLTE 385 219 4.4% 78,17 2.13
CM-Sepharose FF 69F 58,8 1218 8482 877
Sephaeryl 5200 453.6  Z6.2 17,3} 3/.ob 961
Phenyl-Sepharose 2784 10,3 87,12 2217 1507
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ChiB
2.2,2 ChiB#iassFRE SDSEAMEME
e ki 18 ChiB BRARRT 4 F R &Y 27 700 (1L
B 4. H Sephacryt 5200 EReEig chB
ST BN 27 800, WA IR TR REAK
BB ChiB bR &N
2.2.3 ChiB#EESaEAME XE ChiB BE
BEARBT TR HRERV RS 278 T EE
BEREHR EEREBRRE APHER.TER
HRARME, W 2.

®m2 AERRE C BRERHR
Tab,2 Amino sckis analysis of the endo-chitosanase ChiBl

sxm 50 me | BER #E%ﬂﬁ%%*
Asp 24, 83 3¢} Glu 7,78 17
Ser 7.81 25 His 3.98 8
Gly 8.02 38 Thr 2,62 7
Ala 6, 80 26 Arg 0.15 1
Tyr 1.44 3 Cys 1.25 4
Val 4.17 12 Met 0. 11 1
Phe 3.01 & Tte §. 0% 15
leu 6. 10 i5 Lys 11,25 24
Pro 4,82 14 J¥ s 100 278

w8 B AT FER S 27 8000, EXGEET T4
RN THITY BN G NRESHHE, 48N
fmmRd 10%~15% BEER.

2.2.4 ChiB# A&z pH&&% pH ChiB®EE
FIESE pH 4r51% 6.0 F1 4, 5~8.0, RE 5.
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Fig. 5 Effect of pH on the activity and stability of endo-
chitosarase Chi B
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1.2.6 455 Fs ChiBsiEa¥s | mmol/L
Ma*t %] ChiB HRFIMEFEEM 2 mmel/L Cu**,
Ag*t Hgtt,Cd*  Fe't af Chib AR AM F4E A
W 3.
%3 SMEFHEBEHBEDRE

Tab,3 Effect of metal fons on the activity of endo-chitosa-

nase ChiB
SERET A &MET LiiEod 2
ME 100 Cu'* 20
Hg** 0 cart 22
Mn®* 250 S a7
Ba®* 102 PB*r 3]
Znft 67 Ca** 98
Co™ B0 Mg't 81
Ag* 66 Fe'* 12

217 ChiB#iAHE—8 HFRBZHENR
BEERY, ChB REFEM AR ZBEN 0%
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~O5V R SR R IMEY B 2R Em rourii, Fusarium solani, A, oryzue, A. fumigatus,
B i 84 . Trichodermu reesei s Rhodotorula graciliis )5 %
2.2.8 ChiB#EA#s W4 ml LSNTREER S AL R R RE. BE 22326
B0 01 mL AREWE Bk BRI FIEBH.3 min 3 U/ml EBEH) 5 A oryzael AM2Z660 (0. 05
HETFHT Y. TR -#AE RE 7 4 T/mLEEBR) , Fusarium solani (0. 0015 U/ml &
SR EE. AR ET R R BEE ) F Mucor rouxii (0, 000 2 U/ml & BEW ) 48

Bt AL EEBENCHSE METEAREDPNA 2HKE
160 WS AR A R BB RE DGR, T Zhang %
ol " * AR K T AL oryeae FYIFC B BERERO AT R
I~ SHTHRBNE 10 000, MAAERARRERER
;2 sol I?Q-E PR, ETUA AL EEE R KA T
5 HEHESAREE KRN RERE 8 oH
i 40t B EEBEFHEEIOEREF YT LR
ChiB SEARE G BKERANRAENE
00 ll *Z L} d‘ ‘S @ Beauveria bassiana R REMHOELEHEE

RBOEEHA THRE N 36 000, RiE pH A 4.0,

T Mot IR BRI, BT 40 CHMARES

Rl iatotitiie BH4HE T Chi B 985 pH 7 6. 0, RS fE LI

Fig. 7 Reduction in the viscosity of chitosan solation ~ )
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