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Screening, Identification of a Chitinolytic Bacterium Strain
SWCH-6 and Its Optimal Chitinase Fermentation Conditions

WANG Hai-Dong CHEN Biao LUN Jing-Sheng WANG Cheng HU Zhong”

(Department of Biology, Shantou University, Shantou 515063)

Abstract: A bacterium, having high chitinolytic activity, was isolated from sediment of Shantou Bay, named
SWCH-6. According to its physiological and biochemical characteristics and 16S rDNA sequence, it was
identified as Aeromonas hydrophlilla. The optimal chitinase fermentation conditions of strain SWCH-6 were
conformed by single-factor experiments and orthogonal experiments, they were colloidal chitin 25.0 g/L,
tryptone 10.0 g/L, seawater 1 L, pH 8.5, 32°C, 150 r/min for 72 h. In these conditions, its chitinase activity
reached 0.39 U/mL. In addition, at 40°Cand pH 5.0, its chitinase performed the highest catalytic activity and
its chitinase activity could be enhanced by Cu*’, Fe*" and surfactant toween-80; weakened by Zn**, Mn>" and
surfactants SDS, detergent powder, and there were some differences from orther chitinases.
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, 20 mL
, , 1.3.3 2216E &5 £ 5.0 g/L,
(3-6] 1.0 g/mL, 18.6 g/L  K,HPO, 4.0 mL,
(Chitinase EC3.2.1.14) 1.0 g/ Fey(SO4); 2.0 mL, pH 7.6~pH 7.8
; 1.4 BRILT BUaREIH &
) 100 g 176 mL ,
18 19 , 18 ,4 24 h, 1.0 L, 9000 r/min
, 19 5 min, , ,
) , 25.0 g/L
, , 1.05 MPa 20 min, (131
108-2 19 1.5 DNS & iRAIES H
, 19 182.0g, 500 mL ,
19 =10l (50 ) 3, 5- (DNS) 6.3 g,
21.0 g, 5.0g, ,
1.0L, 7d
1.6 HEHKIFIEAE
, , 10.0 g ,
> ) 100 mL 250 mL ,25 , 150 r/min,
3 h, 30 min, , , 0.1 mL
, , , 25 4 d~7 d,
[3] [11]
2] 1.7 EREE
, 171 EBEHLE:
1 SWCH-6 (14, 15]
, 1.7.2 Biolog HELXERFLEE:
, 5 1.7.3 H#k 16S rDNA ¥ :
27F: 5 ZAGAGTTTGATC(C/A)TG
, GCTCAG-3 7 1492R: 52TACGG(C/T)TACCTTG
X . TTACGACTT-3~ 95 10 min;
1 ﬁﬂ—%ff& 94 1 min, 50 1 min, 72 2 min,
1.1 #E 30 ; 72 10 min 16S rDNA
2006 12 , pUC-Tm , DH5a
9 « ), NCBI
1.2 i
Chitin(CgH3NOs)n, 1.8 EEAMERE
(tryptone) , , 3000 r/min 10 min,
, 1.0 mL, 1.0 mL (pH
1.3 =5 7.0) 1.0% , 50 30 min,
1.3.1 iRt sHE: 3.0 g/L, DNS 2.0mL, 10 min, ,
5.0 g/L, 15.0 g/L, 1.0L,pH 7.0 3000 r/min 10 min ODsyy, N- -D-
132 HHiMEmERE. 3.0 g/L, [e-18]
3.0 g/L, 1.0 L, pH 7.0, 50 mL (U) , | min
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I pmol  N- -D- 16S rDNA
99 , C D,
19 EXZWERIT .
Lo(3%) , 4 3 [15]
A 15.0 g/L 20.0 g/L
) . £ 1 HHk SWCH-6 Ry IR 4 K4S 1E
250g/L; B 10.0g/L 15.0 g/L 20.0 g/L; Table 1 Physiological and biochemical characteristics
C pH 8.5 9.0 9.5; D 29 32 of strain SWCH-6
35
Tests of physiological and Results Standard
biochemical characteristics results
ZEH B
2 A % %ﬁﬁ Gram stain = =
21 FEERNLSSE Indole st S
69 Oxidase + +
SWCH-6 Catalase + +
’ Glucose fermentation + +
? ’ ’ ’ Salicylaldehyde glycosides fermentation + +
’ 4 > (G Sucrose fermentation + +
5 > Arab sugar fermentation + +
1.5 pm ( 2) Aescinate glycosides fermentation + +
SWCH-6 Biolog Ve * *
16S tDNA +: Positive reaction; —: Negative reaction

2.2 Bk SWCH-6 JLT BBl & B & 1K

SWCH-6 pH

, 3
2216E SWCH-6
, 2216E , 150 r/min, 37
18 h, 2.0
8 h,

1.0 ~5.0

SWCH-6 ) )

1 E# SWCH-6 MR ERSRIERE 2.0

Fig.1 Colony shape and clear zones of SWCH-6 . . N ‘
2.2.1  $EFR A (E) X B A S0 R A K £k

,25 , 150 r/min , 36 h ,

12 h >
SWCH-6 60h
, , 72 h
; ( 3
222 BEFEREXNFEAFIE: .
10 kV x10000 T pm 10 34 SEI 29 27 32 37 42 150 t/min
72 h, 4 )

El 2 &t SWCH-6 ENMEAMBRETHES SWCHL6 -
Fig. 2 Shape of SWCH-6 observed by analytical scanning i ’ ’

electron microscope s
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Fig. 3 Growth curve and effect of time on chitinase pro-
duction
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, 40
( 6
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Fig. 7 Effect of different carbon sources on chitinase pro-
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2 020 233 EEBEFHEEMHAEME: 1.0 mL
\:i 0.15 1 mmol/L  Fe*" Zn*" Ba*
£ 010 Mg Cu* Mn*, 1.0 mL pH 5.0 1.0
<
g 005 , 40 30min,
.8
g 0.006 . > < ¢ 2 Fe’™  Cu?' s Cu?’
& & & N & & . Zn*t Mn*
N N AP S ; ;
& Q & S MnZt - Ba2  Mg2"
é\o Q@ n ) a g
¥ (1)
8 FEIRIEXE#k SWCH-6 F~EE 87520 ~
Fig. 8 Effect of different nitrogen sources on chitinase E
production =)
z
2.3 EHk SWCH-6 B JL T BB R g
231 mEELEE: 1.0mL , 1omL g
1.0 , 4 30 40 5 N
Q ¢ b ¥ QX 2 ”g
50 60 70 30 min, SRR R A
40
9) 11 EREBFMEENLEEMNRNE
( Fig. 11 Effect of metal ions on chitinase activity
= 0251 ¢ N y
£ o0l 234 FRENEMFIEEMEAMFIE: 1.0 mL
E‘ 0.15 | 0.2 g/L Tween-20
2z
2 g0l Tween-80 SDS Triton X-100, 1.0 mL pH5.0
£ oosf 1.0 , 40 30 min,
:é 000 1 1 1 1 1 1 1 J -
© 0 10 20 30 40 50 60 70 80 12 Tween-80
Temperature (°C) ; Tween-20 Triton-100
; SDS
9 BEXE ¥ SWCH-6 JL T fRESTE S RIS
Fig. 9 Effect of temperature on chitinase activity
232 &M pH: pH 3.0 40 5.0 6.0 g gig
o) .
7.0 80 9.0 10.0 1.0 mL, 1.0 mL = 015
pH 1.0 , 40 30 min, g 010
N 0.05
pH 5.0, pH 4.0~pH 8.0 g 0.00
£ 3 S
E {\60 «q’Q be ‘/\QQ @b@ %Q%
’ © ¢ FE -&00 <
( 10) ST ST L &e?
o
g 025
2 020 B 12 FEEMET X EEE LRI
:‘g 0.15 Fig. 12 Effect of Surfactants on chitinase activity
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Fig. 10 Effect of pH on chitinase activity
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A3B1CI1D3,
25.0 g/L, 10.0 g/L,
pH 8.5, 35 ;R A>D>B>C, A
, SWCH-6
(2

K2 LGBHYEXRTWRER

Table 2 Results of orthogonal experiment L9(34)

A B C

Experiment Factor Factor  Factor Factor Chitiqase
No. A B C D activity
(U/mL)
M1 1 1 1 1 0.16
M2 1 2 2 2 0.15
M3 1 3 3 3 0.17
M4 2 1 2 3 0.29
M5 2 2 3 1 0.19
M6 2 3 1 2 0.22
M7 3 1 3 2 0.31
M8 3 2 1 3 0.33
M9 3 3 2 1 0.26
0.160 0.253 0.237 0.203
0.233 0.223 0.233 0.227
0.300 0.217 0.223 0.263
R 0.140 0.036 0.014 0.060
SWCH-6
25.0 g/L, 10.0 g/L,
1.0L, pH 8.5,32 , 150 r/min 72 h 1.0 mL
1.OmLpHS50 1.0 ,
40 30 min, 0.39 U/mL
3w
C4[19] [20]
0.062 U/mL 0.099 U/mL  1.06 U/mL,
SWCH-6
0.39 U/mL,
b b 4 ~
60 )
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100 (21
40 ~50
SWCH-6 40

pH )
pH 3.0~pH 11.0 ,
pH pH 4.0~pH 6.0 ,

pH 3.0~pH 11.0 SWCH-6
pH 5.0, ,
pH 4.0~pH 8.0 ,
Fe3+ Cu2+ Zn2+ C02+ Mn2+ Mg2+
Fe3+ Fez+ Zn2+
Mg®*  Mn** [22] SWCH-6
Fe3+ Zn2+ Mn2+
Mg2+
, SWCH-6
, (Nocardiopsis prasina) OPC-
131
, Mike  Fumio
3 kb )
CB101
[23-30]
SWCH-6, )

2 & X
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