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Abstract A thermophilic strain SH2 possessing cellulase was isolated at 60°C from hot-spring samples of
east China coast. Based on the analysis of morphology and some biochemical and physiological
characteristics  strain SH2 was identified as Geobacillus thermoglucosidasius combined with the analysis of
Biolog Microstation Identification System. It was facultative aerobe. Strain SH2 was capable of growing
well on 45 C ~60 C. According to optimization condition of cell growth and enzyme production the
initial pH is 5.5. The supernatant of strain incubated medium showed efficient activity of cellulase with
addition of sucrose and corn steep as carbon and nitrogen sources respectively. The highest enzyme was
activity at reached 0. 36 IU/mlL after incubation for 48h. The optimal pH of the celullase for the reaction
is 6. 0. This enzyme shows stable active over a broad range of temperature from 45 °C to 65 “C. These

characteristics of the cellulase demonstrated that it’ s potential application in thermostable cellulase
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needed industry.

Key words Geobacillus thermoglucosidasius

1500 ~2000 t

CMCase

57

CMCase

1

1.1
1.1.1

cellulase thermophilic
CMC-Na 5.0 1.0 mL/L NaOH

pH 7.0

2 g/l KH, PO, 1.0
MgSO,- 7H,0 0.3 NH,CI 2 0.2

5.0 1 mL/L NaOH pH 7.0
! 3 g/L KH, PO, 1.0

MgSO,- 7H,00.5 NH,Cl 2.0 0.5
0.5 18.0 CMC-Na 5.0
NaOH pH 7.0

4 g/L KH, PO, 1.0

70 ~90 C

1.1.2
1
MgSO,- 7H,0 0.3 NH,CI 2.0

CMCase

¢/L. KH,PO, 1.0
0.2

MgSO,- 7H,0 0.3 NH, Cl 2.0
CMC-Na 5.0 NaOH pH 7.0

5 g/l KH, PO, 1.0

MgSO,- 7H,0 0.3 NH,CI 2.0 0.2

CMC-Na 5.0 5.0 8.0 ml/
L. NaOH pH 7.0
1.1.3 pH 4.0-10.0

8 pH 4.0 ~6.5
pH6.5~8.0 pH

8.0~10.0 -NaOH
50. 0 mmol/L
1.1.4 CMC-Na 600 ~800 mPa- s

1.2
1.2.1

70 ~80 C 0.5¢g

25 mm x 150 mm
10.0 mL 60 °C 200 r/min 3d
10° ~ 10’ 100
pL 24 h
1.2.2
7 mm
5~10
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1 g/L 2
9
55 ~60 °C
2~3h 0.1%
1h 1 mol/L.  NaCl
5 min ?
1.2.3 CMCase 1%
CMC-Na ol A-SH2 B - C-
1.0 mL. CMC-Na 0.5 mL 1
30 min DNS ! Fig.1 Rapid screening for microorganisms possessing
ODsyg o 1 mL cellulase by the analysis of Congo red plant
1 pmol .
TU/mL ;
1.2.4
640 nm
ODg40
1.2.5 SH,
Biolog
11 2 SH2  24h
Biolog ig.2 The growth form of SH2 after incubation for 24 h
95 SH2
" 45 ~60 C
2 SH2 95
2.1 Biolog 6h 24h
Biolog Geobacillus thermogluco-
20 sidasius SIM 0. 81
1 SIM 0.6
B SH2
A 1 ¢/L C 55 %C
3 Geobacillus thermoglucosidasius
SH2 2.3 SH2
CMC 1 2.3.1 SH2
45 50 55 60 65 C
2.2 48 h
SH2  CMC 3 SH2
24

45 C 50 C
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2.5

SH2
0.35 1016 > ¢
0.30 10-14 % L
soasf ——_ 012 %
10.1
S 020} 010 4o
g J0.08 z CMCase
B —a
& 0.15 \- 40.06 3 CMCase
0.10F _a BAJEOD,, {0.04 &
005+ PA ) 47 4 ¥E B IE J1(U/mL) lon &
L 1 1 L 1 L L
0533 46 50 54 58 62 660
&R/C 0.29 U/
3 SH2 L
Fig.3 The effect of temperature on SH2 gowth and m SH2
the enzyme activity
Tab.1 Effect of carbon sources on enzyme activity pro-
2.3.2 pH SH2
duced by SH2
Na, HPO, -citrate
/ CMCase/
pH 4.0~8.0 100 mmol/L ol 0Dy, U/ .
45 C 48 h
0 0.455 0.049
SH2 pH
5 3.165 0. 108
4 pH pH
6.0 ~8.0 5 0.755 0. 066
pH 5.5 CMC 5 0.715 0.084
CMC + 4+1 0.775 0. 146
pH 5.5 CMC + 441 0.715 0.126
-= B KEOD,, CMC + 4+3 0. 665 0.217
~— WS SRR H(UmL) 102 5
0.6 N 020 E CMC + 4+3 0.703 0.136
4020 5
05k B B P-4 CMC + 4+5 0.621 0.137
g 045 * i
2 b e \.\. Jo.t6 g CMC + 445 0.705 0.125
® \ Jo14 %
£ 02 = 3 &
& ot .Z/ \ 1°2E 2.3.4 SH2
ok u 40.10 &
30 40 50 6.0 7.0 80 90
pH{E 45 C 48 h
4 pH SH2 SH2
Fig.4 The effect of initial pH on SH2 gowth and the 2
enzyme activity
2.3.3 SH2 50% SH2
10 mL/L
0.256 TU/mlL
45 C 48 h 2.4 SH2
1 SH2 2.4.1 SH2
45 ~ 65
C 5 45 ~65
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C CMCase pH 4.0 10.0
5% 76% 53% pH
:n 6.0
SH2 CMCase 14
pH
2 SH2 SH2 pH
Tab.2 Effect of nitrogen sources on enzyme activity pro-
duced by SH2
/ CMCase/ 0.35-
L oD 1U/ml =) ]
¢ o " g 0.0
0 0.56 0.106 =) T ]
= 0.25 -«‘T
5 0.83 0.126 He g.20H
5 ml/L 1.25 0.195 # 0.15H
= 0.10
10 mI/L 1.84 0.256 w7
= 0.05H
15 ml/L 1.46 0.231 otl
5 1.32 0.141 4 5 6 7 8 9 10
pHE
5 1.23 0.135 6 pH SH2
NH, ,SO, 2.5 0.71 0.125 Fig.6 The effect of reactive pH on enzyme activity
NH,Cl 2.5 0.62 0.123
NH,NO, 2.5 0.61 0.127 3
2.5 0.74 0.121
021ir
) SH2
5 Bi-
= 0.20 olog
5 : -
4 Geobacillus thermoglucosidasius
¥ o} SH2 45 ~60 C
g pH 5.5
£ g1l . : . . 48 h
' 45 50 535 60 65
HBeEC 0.36 1TU/mL
5 SH2 SH2
Fig. 5 The effect of reactive temperature on enzyme pH 45 ~65 C
activity pH 4.0 10.0
2.4.2 pH SH2 76%  53%
0.5 mL I mL pH SH2
55 C 180 r/min 30 min
6 CMCase pH
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