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ABSTRACT

In this study we isolated and identified two species of bacteria degrading cellulose and
semicellulose; C. cellulovorans and C. cellulolyticum of decaying wood samples, which
were obtained from different parts of Mosul city.

The study showed that C. cellulovorans had the ability to ferment Lithocarpus sp.and
produce ethanol within 24 hours from the start of incubation, and came in second place each
of Santalum sp., Betula sp. and Eucalyptus sp. within 48 hours and finally came Pinus sp.,
Quercus sp., Populus sp. and Spruce sp. within 96 hours.

The study also demonstrated that the bacteria C. cellulolyticum produced ethanol from
Lithocarpus sp., Santalum sp., Betula sp. and Spruce sp. within 24 hours of incubation and
came in second place Pinus sp., Quercus sp., Populus sp. and Eucalyptus sp. after 48 hours
of incubation.

Clostridium cellulovorans

cellulase (48)

Shoseyovo and Doi, 1990; ) cellulosome
Cavedonk and Canale,1990 ; Shoseyovo et al., 1990; Wood and Scorr,1988; Sleat et

.(al.,1984
xylan pectin
sucrose galactose maltose glucose cellobios
formate lactate CO, H, mannose lactose
Doi and Kosugi, 2004; Sung et al., 2004; Doi et ) acetate butyrate

.(al.,1998
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.(Fierobe et al., 2002; Koichiro et al., 2002 ; Boisset et al., 1998 )

Clostridium cellulolyticum

acetic —lactic fermentation

cellulosome

Giallo et al.,1983; Gowen )
(et al., 2010; Wendy et al., 2011

(Desvaux et al., 2001)

(1)
1
% % %
19.7 48.9 314 Pinus sp. -1
14.9 52 33.1 Lithocarpus sp. -2
19.2 47.5 33.3 Quercus sp. -3
15.4 50.3 34.3 Santalum sp. -4
16.7 49.3 34 Populus sp. -5
14.9 51.8 33.3 Betula sp. -6
15.4 50.3 34.3 Eucalyptus sp. -7
27.7 31.6 40.7 Spruce sp. -8

(Diaz-vaz et al., 2009 ; Klemn et al., 2005 ; Roger, 1984 ; Vian et al., 1983)
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(1)

Clostridium cellulovorans medium ( )

K2HPOs x 3 H20
NHa4Cl

KCI

MgSO4 x 7 H20
Cysteine-HCI x H20
Trypticase peptone
Yeast extract
Cellobiose

Na2COs3

NazS x 9 H20
Trace element solution*

1.00¢
1.009
0.50¢
050¢g
0.15¢
0.50¢
0.50¢g
5.00¢g
1.009
0.15¢g
1.00 ml

38



39

° 121
° 121
()
Clostridium
74  pH
15 2

7.0

15

pH % 1000
100
15 2/ 15

Trace element solution*

HCI (25%; 7.7 M) 10.00 ml
FeClz x 4 H20 150g
ZnCl2 70.00 mg

MnCl2x 4 H20 100.00 mg

H3BOs 6.00 mg
CoClz2 x 6 H20 190.00 mg
CuCl2 x 2 H20 2.00 mg

NiCl2 x 6 H20 24.00 mg
Na2MoOs x 2 H20 36.00 mg
Distilled water 990.00 ml

Clostridium cellulolyticum medium ( ) -

(NH4)2S04 1.300 g

KH2PO4 1.500 g

K2HPO4 x 3 H20 2.900 g

MgClz2 x 6 H20 0.200 g

CaClz x 2 H20 0.075¢

FeSO4 x 7 H20 1.250 mg

Yeast extract 2.000 g

Cellobiose 6.000 g

Cysteine-HCI x H20 0.500¢

Trace element solution 1.00 ml
pH 31000

* 100
15 2/ 15
Trace element solution

(Hungate,1969)
: Clostridium cellulolyticum cellulovorans
Lipase test medium —

31 * 50

° 121

.(Prescott et al.,1996)
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Gelatin liquefaction test medium —

3 15 Difco Nutrient gelatin
15 2/ 15 °121
Stormy fermentation test medium —
* 15 Difco Milk Medium
15 2/ 15 °121
Carbohydrate fermentation medium —
* 950
10 Peptone
S
75  pH
%0.02 Phenol Red * 50 15 °121
2 0.01
0.2
%0.04 * 250
pH %0.02
15 7.2
Cruickshank et al., 1975; Sleatet) > / 15 5
(al., 1984
-3
) (8)
(
* 100 (10)

Philips Homogenizer
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(°-4)
Emert Lyophilizer
.(1993 )
-4
( -2) ( ) Cellobiose
3)
.(Adsul et al., 2007)
-5
C )
® 5 72-48 ° 35 ( 2)
1
.(Cruickshank et al., 1975)
C. cellulovorans (2)
(2) C. cellulolyticum
( )
C. cellulolyticum C. cellulovorans
C. C. cellulovorans
.cellulolyticum

B A
(B) C. cellulolyticum (A) C. cellulovorans 2

512x384 X 1000
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(3)

C. cellulovorans

24

96

C. cellulovorans

.(Murashim et al., 2003 ; Matano et al., 1994)
C. cellulolyticum (4)

24
cellulosome

(1)
(Mohand-Oussaid et al., 1999 ; Mitikka et al.,1995)
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C. cellulolyticum C. cellulovorans

- +

+ +

+ +

+ +

+ +

+ +

+ +

+ -

+ +

+ +

+ +

+ +

+ -

+ +

C. cellulovorans
96 72 48 24

+ - - - -1
++++ +++ ++ + -2
+ - - - -3
+++ ++ + - -4
+ - - - -5
+++ ++ + - -6
+++ ++ + - -7
+ - - - -8

(++++ +++ +1)
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C. cellulolyticum 4
96 72 48 24
+++ ++ + - -1
++++ +++ ++ + -2
+++ ++ + - -3
++++ +++ ++ + -4
+++ ++ + - -5
++++ +++ ++ + -6
+++ ++ + - -7
++++ +++ ++ + -8
(1 1993)
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