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XWS-12 16S rRNA
Burkholderia sp. XWS-12
37C pH 4 CMC
pH 5 pH4~8
50C lh 53%
S154.39
35% ~ 50%
80%
1 000
(11
t
[2]
[3-4]
(Cellulomonas)
(Cellvibrio) (Cytophaga)
(1408085MD75)
* (zhulin@ahau.edu.cn)
(1987—)

t

230036)
(Burkholderia)
pH
60 h
25 U/ml 50°C
50°C
16S rRNA
1.1
1.1.1
[5]
1.1.2
TaKaRa
1.1.3 10 g
10g 5g pH7.0 1 000 ml
6l CMC-Na20 g 5g

5g KoHPOs41g KNOs;1g MgSO47H,00.2 g
CuCl,2H,0 0.1 g FeCl;0.02 g 1 000 ml
1 CMC-Na15g NH,NO;1g
1g MgSO47H,0 0.5g KH,PO, 1 g
15¢ 1 000 ml 8
K,HPO4, 0.5 g 1.88 g MgSO,0.25 ¢

(KJ2013A113)

E-mail: tsq729@126.com
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2g 02¢g I5g 1 000 ml
pH6~7 NaCl 6 g MgSO,7H,0
0.l1g CaCl,0.1 g KH,PO,0.5¢g 10g

( 5cm
40 )20¢g
1 000 ml pH
PDA 121°C
1.2

20 min

05g 100 ml 37°C 180 r/min
3 1 ml 10" 107
10° 10* 10° 10°
37°C 3~5
37°C 2

PDA
1.3
1.3.1 16S rRNA

( SK8226) DNA
16S rRNA 25 ul
19.2 ul 10 x PCR Buffer 2.5 pl dNTPs

2 ul 27F (5'-AGAGTTTGATCCTGGCTCAG-3")

1492R(5'-GGTTACCTTGTTACGACTT-3") 0.5 pl
(10 pmol/ul) rTaq DNA 0.3 ul

DNA 1 pl( 10 ) 94°C 10 min
94°C 40s 55C 30s 72°C 90s 30 72°C
10 min
1.3.2 16S rRNA PCR
pMD®19-T Simple Vector
DH5a
16S rRNA
GenBank
MEGA4.0
1.4
14.1
37°C 60 h
4°C 5000 r/min 10 min
142 CMC 0.2 ml
25 ml 1.8 ml 10 g/L CMC-Na
(pH 4.8 0.1 mol/L -
) 50°C 30 min 3,5- (3,5-

dinitrosalicylic acid,DNS) 3.0 ml 5 min

25 ml
520 nm
15 min
X =1000 x Gx25/(0.2 x 30 x
180) X (U/ml) 1 000
G
25 (ml) 0.2 (ml) 30
(min) 180 (g/mol)
1 umol
1 U
1.5
1.5.1
50 ml/150 ml 37°C 200 r/min
8h
1.5.2 (1)

(9:17:15:1
3:11:11:3) lg lg
KH,P040.05g MgS0O,7H,0 0.025g 50 ml

1 ml 37°C 200 r/min
60 h 3
@) lg
( 9:1)
lg 50ml
1 ml 37°C 200 r/min
60 h 3
3) pH lg
( 9:1)
50 ml pH 345
6 7 8 1 ml
37°C 200 r/min 60 h
3
“4)
pH 50 ml
1 ml 37°C 200 r/min
24 h 12h
3
(%)
pH
50 ml 1 ml
25C 28°C 30C 33C 37C 42°C
200 r/min 60 h 3

1.5.3 (D)
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30C ~80C XWS-12
3 CMC
2) 30C ~ 60 h
80°C 1h 50°C (50 ml 37°C 200 r/min pH )
CMC 21.08 U/ml
100% 3 2.2 XWS-12  16S rRNA
3) pH pH 3 ~9 XWS-12 168 rRNA
10 g/L (w/v) 16S rRNA
50°C 100% 97% 16S rRNA
3 ( D
4 pH XWS-12 XWS-12
pH 3 ~ 9 257C)
1 h
100% 3 1.2 ~2.0 pm 0.4 ~0.8 um
2
XWS- 12
2.1 XWS-12 Burkholderia sp.
/ XWS-12
AY238505.1| Burkholderia sp.13
3 AYS512825.1| Burkholderia cepacia
z;— JQ617903| Burkholderia sp. XWS-12
97 AB298718.1| Burkholderia sp.RC25
AB558206.1| Burkholderia sp. CPU52
| AB025790.1| Burkholderia sp. NF100
99 |ABSS8208.1| Burkholderia sp.RPE64
DQ995657.1 | Burkholderia sp.PYX3
100 HM641907.1| Burkholderia sp. MR1
64 HQ220003.1| Burkholderia sp.AKB2
| HQ730965.1| Burkholderia sp.SaMR11
100 — HQ730966.1| Burkholderia sp.SaMRh1
0.002
Bl 1 XWS-12 E#k#E 16S rRNA EEFIIRELEH
Fig. 1 Phylogenetic tree derived from 16S rRNA gene sequence of XWS-12 strain
2.3 « 4
2.3.1 0.
18.0
= 16.0t
E 140} \\F\f\
) 2 120}
9:1 « 2 X 100}
Ho8.0r
2.3.2 3 2 60}
401
20}
XWS-12 R S S NS B TS R
2.3.3 Burkholderia sp. FORFEFTAY © Bk
XWs-12 84h 24~36h 2 BB A REE AT

60 h Fig. 2 Effects of carbon sources on the activity of cellulase
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2
250 25
200} ~ 20}
g E
é 15.0F S 15t
E 100} E 10
B sof st
MR B WS R mE W T T L L
B B
B3 REMTHERIELENI M Bl 6 REIHEHIE X =4 R B H 50

Fig. 3 Effects of nitrogen sources on the activity of cellulase

25.07
20.01

% 71 (U/ml)

o
=)

ot
o

24 36

a8 60 72 84
B FREtE (h)

4 IEFREYE) A A REE ARG

Fig. 4 Effects of culture time on the activity of cellulase

234 pH pH
Burkholderia sp. XWS-12
5 pH 4
25¢
20t
E
S 15
s
= 10+
i
5 F
0 1 n 1 L 1 n 1 J
3 4 5 6 7 8
pH
5 pH XMA4EREEFEMLRIF M
Fig. 5 Effects of pH values on the activity of cellulase
2.3.5 6
37°C 37
T 37C
XWS-12
37°C
2.4 XWS-12
24.1 7 50

T XWS-12

Fig. 6 Effects of different culture temperatures on the production of

100.0 -
90.0 1
80.0
70.0 1
60.0
50.0
40.0 -
30.0 1
20.0 ¢
10.0

ARG 71 (%)

cellulase

— MRRETE
—— B S

30C  40C  50C 60°C 70C 80C

ity

7 REXEEENFM

1120.0
1100.0
180.0
160.0
140.0
120.0

0.0

Fig. 7 Effect of temperature on the enzyme activity

40°C

2.4.2

120.0
100.0 -
80.0
60.0
40.0 1
20.0

AAXTHEG 11 (%)

0.0

~
°

ARG 7 (%

30°C ~40°C

pH pH 8

pH 4
pH 5

8 pH X4 REEE NS
Fig. 8 Effect of pH on the enzyme activity
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pH
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PCR
Burkholderia sp. XWS-12  16S
GenBank
16S rRNA

rRNA
BLAST

Burkholderia sp. PYX3(DQ995657.1) Burkholderia sp.

SaMR11(HQ730965.1) Burkholderia sp. SaMRh1
(HQ730966.1) 100%  Burkholderia sp. NF100
(AB025790.1) Burkholderia sp. CPU52(AB558206.1)
Burkholderia sp. RC25(AB298718.1)  Burkholderia
sp. RPE64(AB558208.1) 97%

B_

Burkholderia sp. XWS-12)

[10-13]

[14]

XWS-12

CMC 25 U/ml

[15]
(Bacillus cereus)
4.58 U/ml el
(Bacillus licheniformis)
2.55 U/ml
T3-1 40.3 U/ml"7 (1)
Cellulophaga sp. QY201

7.85 U/mL (1]

LT3 CMC 71.17

U/mL (20]
38.30 U/ml

XWS-12

()

Burkholderia sp. XWS-12)
2) Burkholderia sp. XWS-12
9:1
60 h 37C

pH 4 CMC

25 U/ml

3) 50°C
50C
50C l1h 53%
pH 5 pH4~8
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Isolation and Enzymatic Characteristics of a Cellulose-decomposing
Bacteria Strain with High Cellulase Activity

CHEN Jing-jing, TAO Shao-giang, XIA Qiang, WANG Ya-nan, QIN Bing, ZHU Lin"

(College of Resources and Environmental Sciences, Anhui Agricultural University, Hefei

230036, China)

Abstract: A highly active cellulose-decomposing strain XWS-12 was isolated from the soil of wheat and maize straw

returning by enrichment culture and Congo red staining test. The isolated strain was identified by phylogenetic relationships

based on 16S rRNA gene sequences, and this strain was preliminarily identified as Burkholderia sp. XWS-12. Using corn straw

and bran as carbon source, the cellulase producing conditions of the bacterium were analyzed by single factor experiments,

including nitrogen source, incubating time, initial temperature, initial pH ef al. The results showed that the optimal cellulase

producing conditions of Burkholderia sp. XWS-12 were as follows: the best nitrogen source was NaNOs, incubating time was 60 h,

initial temperature was 37°C and initial pH of culture medium was 4, under which the activities of the CMCase activity reached

25 U/ml. The optimal reaction temperature of the crude enzyme solution was 50°C, the optimum reaction pH value 5. In the range

of pH 4-8, the enzyme activity was more stable. In different temperature conditions, the results of the enzyme activity change

showed that when the temperature was more than 50°C, the enzyme activity decreased significantly. Under the temperature of

50°C for 1 h, the loss of enzyme activity was above 53%.

Key words: Cellulose-decomposing bacteria, Isolation, Identification, Enzymatic characteristics, Cellulase activity
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