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Fig.1 Curves of cellulase activity in microbia degradation of
steam exploded cotton stalks
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Table2 Effectsof nitrogen source on microbia degradation of
steam exploded cotton stalks

P
it R R RE ML RRLE
0.2% 0.2% 0.2% 10% A 0.2%

CMCase/(U-mL?) 1573:299 1042+174 17.93+039 84.81+4.39 11.29+0.41
Fpase/(U-mL?) 449+044 445:035 451+054 39574066 5.92+0.40

Wb %/%  266:003 16:002 239016 2253+339 230:0.33
TR HI% 4870834 36.03+4.74 49.80t564 52.92+0.15 39.36+2.13
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Fig.2 Effects of temperature on microbia degradation of steam
exploded cotton stalks
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Fig.3 Effectsof origina pH value on microbia degradation of
steam exploded cotton stalks
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Fig.4 Effectsof inoculation quantity on microbial degradation of
steam exploded cotton stalks
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Table3 Resultsof orthogona experiment in microbial

degradation of steam exploded cotton stalks

Wk g CMCRR FPam mik (IUE

C pHin e (MU UML) i 5%/ﬁ;i%
Wi 02% 20 55 10 3916 2223 1578 4581
W 02% 25 65 50 3782 1987 1586 5179
Witk 02% 30 75 100 3857 1977 1600 5231

JRE02% 20 65 100 3744 2173 1600 4508

JRE02% 25 75 10 3739 1809 1651 46.82

JRE02% 30 55 50 3782 2286 1619 43.68
Bt 10% 20 75 50 3873 2582 968 6764
B 10% 25 55 1.0 4319 2941 1555 66.13
Bt 10% 30 65 1.0 6852 3306 56.80 7445

A

© © N O O N W N PSS




i 33

K ERAE VUBRAT R AR SR L 2 A 251

FAE (R4 FiREa, RIFIE KRR K
EEAf pH (AR X CMC i s FURE 1026 1R 5% i 32 1A 3
AT RN FPA BRI 2T 4 2 IR0
AR R, RIS pH (R0 £ 4 38 PR % 1) 5 i (B 3%
HARER IR G

F4 SLHBEEWSEFHEEREON FER

Table4 F vauesof al factors affecting the microbial degradation
of steam exploded cotton stalks

CMCase/  FPasel  fiiftae/  fP4ERBE 0 o
% (Um)  (UmLY) % fiFt /% ' :

A 16.68** 9.16%* 8.99%* 8164** 446 865
B 9.97%+ 0.74 15.63** 1.96 446 865
c 9.01%* 161 15.21** 4.60* 446 865
D 10.27+* 0.24 15.69** 0.26 446 865

e **FORHNIE IR B E KT, LRI B K.

2.3.1 B & *F CMC BaiEF= FPA BE3E 09 %0
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Ko UL IE B 10 05 ] RS2 T A A K i 1) B
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Table5 Average comparison and range analysis of CM Case and
FPase

CMCase/(U-mL™) - FPase/(U-mL™) o

= k1 k2 k3 k1 k2 k3

A 3852bB 37.55bB 50.15aA 12.60 20.630B 20.90bB 29.43sA 8.81
B 3844bB 3947bB 48.30aA 9.86 23.26aA 2246aA 25.23aA 2.77
C 40.06bAB 47.92aA 38.230B 9.70 24.84aA 24.89aA 21.23aA 3.66
D 48358A 38.12bB 39.73bB 10.23 24.46aA 22.858A 23.64aA 1.61
TE: KL k20 KB AR R 1. 2, 3 LK FME: RAMZEM:
IR TR IR T 2 LR 22 5, ARG FHRER R TR R KT
12250 03, ANRIKS 7 RERA T IS ACT [ el 3, BTN
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i pH (B > A BRI > F Pl i o R R 0T B AL 1 5
REE, HWE 4 Por, WAL RE R 22,
IR 4 A TR, PR AT AT RO A - B YRl
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WP E AT A 2 E LA 45 IR (R 6) 15
B R B T EBHM AN ABsCoDy, BIl: RUE Jy 5k %
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FRFTBEA A s s £ 2 35 PR A e e D0 11 S0 4 2k B v
Bk R pH AE N 6.5, 4y 2 I ATk AT /K F.
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Table6 Average comparison and range analysis of glycosylated
ratio and cellulose-decomposing ratio

B4k %1% U R PEIRR 1%

NS R R
k1 k2 k3 k1 k2 k3

15.88bB 16.23bB 27.34aA 11.46 49.97bB 45.19cB 69.41aA 24.21
13.82bB 15.98bB 29.66aA 15.84 52.84aA 54.91aA 56.82aA 3.97
15.84bB 29.56aA 14.07bB 15.49 51.87bA 57.11aA 55.59abA 5.23
29.70aA 13.91bB 15.85bB 15.79 55.69aA 54.37aA 54.51aA 1.32
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Microbial degradation of steam exploded cotton stalks and optimization
of fer mentation technology

Zhang Qin*?, Li Yanbin®**, Pu Yunfeng *, Liu Zhanwen'
(1. College of Life Science, Tarim University, Alaer 843300, China; 2. Xinjiang Production & Construction Corps Key Laboratory of
Protection and Utilization of Biological Resources in Tarim Basin, Tarim University, Alaer 843300, China)

Abstract: In order to understand the microbia degradation of steam exploded cotton stalks, the microbial fermentation
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period and fermentation technical parameters were studied. Curves of cellulase activity were built to determine the
microbial fermentation period of steam exploded cotton stalks, and on the basis of single factors experiments, orthogonal
experiment was designed to optimize the fermentation technical parameters. The results reveaded that the microbial
degradation of steam exploded cotton stalks started quickly, at the 4th day of the fermentation process, CMCase and
FPase gained the highest value, so 4-day-stage was determined as the fermentation period. Factors as nitrogen source,
fermentation temperature, original pH value and inoculation quantity set in process of steam exploded cotton stalks
degradation showed very significant effects on CMCase and glycosylated ratio. Effects of nitrogen source on FPase and
cellulose-decomposing ratio reached very significant levels, and the origind pH vaue affected the
cellulose-decomposing ratio significantly, while other factors had no significant affect. Considering the effects of all the
four factors on cellulase production, glycosylation and cellulose-degradation of steam exploded cotton stalks, the
optimized technical conditions were gained: bran extract as nitrogen source, temperature at 30°C, origina pH value at
6.5, inoculation quantity at 1.0%. The research results provide technical reference for further exploitation of cotton
stalks.

Key words:. cotton, straw, fermentation, microbial degradation, technology, optimization



