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Separation, Purification and Characterization of Chitinase of the
Endophytic Bacterium Bacillus thuringiensis Bt028 Isolated
from Sour Orange
XU Qingian', ZHU Guowei', ZHAO Ziling', TAO Xueting', LI Ziyuan"?, HAO Zaibin"?, LI Haiyun'*"

(1.College of Chemistry and Bioengineering, Guilin University of Technology,Guilin 541004, China;
2.Guangxi Colleges and Universities Key Laboratory of Food Safety and Detection,
Guilin 541004, China)

Abstract: In order to reveal the basic enzymatic properties of the chitinase produced by an endophytic bacterium Bacillus
thuringiensis Bt028 isolated from sour orange fruit, the chitinase in the strain fermentation broth were purified by
centrifugation, ammonium sulfate precipitation, dextran gel G-100 chromatography and SDS-polyacrylamide gel
electrophoresis and the optimum temperature, optimum pH and catalytic kinetic parameters of the chitinase were also
investigated. The results showed that electrophoretic pure chitinase was obtained by centrifugation, ammonium sulfate
precipitation and dextran G-100 gel chromatography from fermentation broth of the strain Bt028, with the specific activity
of 681.78 U/mg, the purification factor of 3.21 and enzymatic activity recovery of 15.52%, and the molecular mass of the
chitinase was determined to be 65 kDa by SDS-polyacrylamide gel electrophoresis. The enzymatic characteristics study
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results showed that the optimum reaction temperature of the chitinase was 60 °C with good stability when temperature
lower than 60 °C; and the optimum reaction pH was 6.5 with good stability at pH5.5~7.5. Mg, Ca®", Hg** and Co*" had
inhibitory effect on the enzyme activity, while Cu®" and Fe®* had a certain promotion effect. Low concentrations of

methanol, ethanol, n-propanol and dimethyl sulfoxide increased the enzymatic activity, however, the chitinase would be

inhibited when the concentration of these organic solvents were increased to a certain level. The chitinase could be activated

by acetone but inhibited by formaldehyde. Under the optimal catalytic conditions, the value of Km, Vmax and Kcat of the

chitinase-catalyzed reaction were 29.533 mg/mL, 108.696 umoL/(L-min) and 0.527/min, respectively. Research results

provide technical parameters for the practical application of the chitinase.

Key words: sour orange; endophytic bacterium; chitinase; enzymatic properties; separation and purification

JUT E R N-ZE-D-F5 2 M R 4H A A B ek 22
TP, AR AR TP SRR TEAYEED S, HTIL
TS AR ARG AT R AT i 2L e,
BN AR B2, AR TR Aol ST,
B F AR FILT B2 LU SRS, NET
IK HASZ B f, AR HB BRI T LT SRR . Bl
B fe JL TR 00 T s A ARk | Wy TR R A
U BRI AR RN SR R RT, HUR N PN
B, XF BTV YR PR AR R AR RS,
AN T AR A 77 Bk 5 9 3R A i 257 4
b, RS N L — MR, AN S5 gL, nl PR
G HLEI SN A EE A5, 2 H TR S 58U B i
JUT BB, JLT Bilg (EC3.2.1.14) A] LIRS
PEAEAL LT BRI, 193] N-Z BEE RS 298 AR &
JE R 2~10 BYJLT 208, WFoT 2 B Ik Lo 7= X A4 iy
AV DI RE HA B s R R AU

JEAESE, JUT Bl THEml e JL T 380, Eahfr
RSy LA B RN I &322 003", ek
YRR LT RS e T AR R R e Bk R
fooE, HATE LT BEhny FZRiEP 2, JLT R
Bt B AR R R I N FH B A, [ PN A M SR X i
Wy IR LT B B il R R UEA T T ORE ST, W
Du &P PAN—R53 25 3 IR IAETE Paenibacillus
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Bk A LT 10 g/L . lERERY 10 /L. K,HPO,
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Fig.1 Salting out curve of ammonium sulfate
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80% AL A £ 1 AN X BEXT B Hh 5% Aspergillus niger ¥
B RHEA TULHE, BT [l 47.26% & .

2.1.2 Sephadex G-100 #jZRPHELIZZNT LERFRES
VLHE T I K H] Sephadex G-100 B JEHT, BEMB
e ILIE 2.
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Fig.2 Elution curve of Sephadex G-100 Dextran gel
chromatography
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g, HoeR g T HAG e LT BRI T, IR i gk
AEUeHs 5 AT SR NS TOR R S FRL UK o
2.1.3 JLTJREGLifbeE R Al B % Bt028
Jre LT SRl alifb s SR aa 38 1. AR 1 vl
B, 7R = AT R Bt028 KB b LT R
LR 5 =R AT AN SR G-100 EEAZNTE, i LT
JENGEY L% T3k 681.78 U/mg, AlifbAE%R 3.21 1%, i
FIACE R 15.52%. HREIEAIEEZ X TARFESREILT
SRR Sy S alifb AR, e JR AR S B R A UT
E . DEAE-Cellulose A52 B T35t )27 1 Sephadex
G-100 BBt ik E T4t 459 23— 14 Chi-Pc76, %
Zalifb 580 17.1 £%, [N 21.6%; Farag 5502 X
PR TR - I B RS IR W T i LT o il 2o A R 41T
VE . Sephadex G-100 &L U8 EZ T L I B T35 o
T TR alifl, A b %L 5.16, BICRA 12%, AR

F 1 HuLFMFFE B028 JL T BG4l fh25 5

Table 1 Purification results of chitinase produced by Bacillus

thuringiensis Bt028
MEN BN WIS AN 1] &<
LB (mg) (U) (U/mg) PLALAEL (%)
bic 13l 8.69 1845 212.31 1 100
TRBR D IE 457  1129.83 24723 1.16  61.24
G- 100 RBREERE 286.34  681.78 3.21 15.52

T 0.42

Gl IR ERAT M. Sephadex G-100 EEI)ZHTEI AT
PRASAE RS = LT B, BEEHAS SCHER Y Bt028
PRRR A2 R AR /D, FEJL T el e b HAT 3504y
PN FHE T o

JUT el i AAE it 114 2R DS s P P 5 s P, Ik 5 €1
DLIE 3. SR 3 T LUAR R alifb e i 8 e — AR 4
w5, HAHXT o F R 29N 65 kDa, AS[E) ik 1y ke 5
LT Bl o F 2= 58K, — M7 10~110 kDa
Z 8], AR 43 AH B T LT B 43T i AE 60~
110 kDa Z[a], JRE R 1) — A = T 30 kDa, 1 FLIH
B LT R A I s T 30 kDalP¥, RESEIR N =
A ZFHIAT B LT BB AR X 3 B = AR R R 22
5, AnxIMEAERY A Bt HD-73 @ik P vake. AL
TSR Chi73 43T 12N 77 kDa.

€3 Ttk Bt028 77 JLT il SDS-PAGE 734
Fig.3 SDS-PAGE of chitinase from Bacillus thuringiensis
Bt028
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Fig.4 Optimum reaction temperature of chitinase
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Fig.5 Thermal stability of chitinase
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Fig.6 Optimum reaction pH of chitinase
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Fig.8 Effect of metal ions on chitinase activity
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Fig.10 Lineweaver-Burk double reciprocal diagram of
chitinase catalytic kinetics
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