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Abstract: [Objective] Two thermophilic fungal species which were isolated from the compost
of cotton residue in Xinjiang were identified, and increased degradation rate of straw by
optimizing the impact factors for cellulase production. [Methods] Two thermophilic fungal
species were identified by morphological observation and analyzed the clone of the ITS gene
fragment, The filter paper enzyme activity (FPA) of fungi was determined when they grown in
a series of liquid state media containing pretreated natural cellulose as the carbon source, dif-
ferent nitrogen source, different initial pH, different inoculated amount and culture time, by
analyzing the change of the FPA. [Results] Z, is Aspergillus fumigatus Fresen and Z, belongs
to Myceliophthora Cost. (homology 97%). The filter paper enzyme activity (FPA) of fungi was
determined when they grown in a series of liquid state media containing pretreated natural
cellulose as the carbon source, different nitrogen source, different initial pH, different inocu-
lated amount and culture time, by analyzing the change of the FPA, we had got the optimal
conditions of fermentation. Under the optimal conditions, the decomposing (cotton residue)
rate of Z; was 10.19% and MS was 53.45% for 10 days, the decomposing (wheat straw) rate of
Z, was 27.50% for 10 days. [Conclusion] Degradation rate of straw MS better than single
strains was more than half. It has great potential in recycling natural cellulose of Xinjiang
when applied the fungal, which can degrade not only cotton residue but also wheat and rice
straw, it has great potential for further apply in straw degradation.
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Fig. 2 Phylogenetic trees of ITS of fungal strains Z; and Z,

2.3 FEEmEFRLK

231 BRE: :
B4 ( 3.2

,FPA  1.820 U/mL; Z,
,FPA  1.364 U/mL; MS
,FPA  1.609 U/mL ,Z,
FPA 99.725%; Z,

http://journals.im.ac.cn/wswxtbcn

FPA 85.044%; MS
FPA 99.938%
2.3.2 /;;}?\ , Zl Zz

NaNO; (  4), FPA
2.346 U/mL 1.057 U/mL; MS
, FPA 1.444 U/mL ,Z, Z, MS



49

24
’g 1.8
=)
£ -7,
*g 1.2 + A7,
2 ——MS
Ay
s
2
[_‘ 0.6 B
O 1 1 1 ]

Landscaping waste Cotton residue Wheat straw Rice straw
Carbon source

B3 AERRFSE TR RN E

Fig. 3 Production of reducing sugar by enzymatic hydrolysis of four sources of cellulose

30 r
25
2 20t
>
; -7,
:?E) 1.5 r A7,
% ——MS
& 10 T
2
=
05
0
Peptone NaNO,; Beef extract Yeast Urea (NH,),SO,
extract
Nitrogen source
B4 AREREFELTFEESNE
Fig. 4 Production of reducing sugar by enzymatic hydrolysis of
different sources of nitrogen
2.3.3 #2IA pH: , FPA 1.525 U/mL (Z, 74.065%), pH 9.5
pH ( 5, 72, pH 95 FPA 0.986 UmL (Z, 89.718%),7Z, Z,
FPA 1.099 U/mL, Z, pH 5.5 FPA pH
2.059 U/mL, MS :pH 5.5 pH FPA ,

http://journals.im.ac.cn/wswxtbcn



50

#od g A

2012, Vol.39, No.1

pH
234 EME:

b

FPA

The FPase activity (U/mL)

The FPase activity (U/mL)

FPA ( 6),7Z MS , R
11%, Z, 9%
2.1 7
14 1
0.7 r
0 L 1 1 1 L L L
3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5
pH
E5 AEEH pH =EIERIEEINE
Fig. 5 Production of reducing sugar by enzymatic hydrolysis in the
initial different pH of fermentation broth
2.1 ¢
14 ¢
0.7 r
0 L L 1 1 1 1 1

1 3 5 7 9 11 13 15

Inoculation amount (%)

El 6 AREIEME~EILIRIENNE

7
—4—7Z,
——MS

7,
—A—Z,
—— MS
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Fig. 8 The decomposing result of the tenth

F1 HHRMEEHRERIESE 5 XF%E 10 X8 pH

Table 1 The final pH of fermentation broth of Z;, Z, and MS after incubation for 5 days and
10 days with pretreated cotton residue and wheat straw

pH 5 pH 10 pH
Item Initial pH The pH of fifth day The pH of tenth day
Z, 9.50 8.08 8.22
Z, 5.50 6.98 6.70
MS 5.50 6.58 6.04

*2 BEMREWRRSE 5 XHE 10 REPEHER

Table 2 The decomposing rate of Z;, Z,and MS after incubation for 5 days and 10
days with pretreated cotton residue and wheat straw

5 10
5 days 10 days
Item
Z, Z, MS Z, Z, MS

Decomposing  0.035 9+0.000 1 0.109 3+0.0002  0.321 9+0.0003  0.152 8+0.0002  0.412 5+0.0002  0.801 8+0.000 2
weight (g)

Decomposing 2.3940.01 7.29+0.02 21.46+0.02 10.19+0.01 27.50+0.02 53.45+0.02
rate (%)

4 i | |

pH

[16] . [17]

,  pH 2 ,
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