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Efficient Degradation and Optimization of Fermentation Conditions
of Actinomycetes from Corn Cob

LIU Xiaofei HOU Yan MA Jingqiu GUAN Hua’nan ZHANG Na MA Yongqgiang
(School of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

Abstract; Corn cob is an important agricultural waste of lignocellulosic biomass, which contains a large
amount of cellulose, hemicellulose and lignin. However, because of its degradation difficulty, it is not
fully utilized, resulting in resource waste. A high efficient degradation of cellulose actinomycetes strains
GS —3 —39 was selected from the cold region and black glebe, its biological morphology and molecular
biology of 16S rRNA were identified, the single factor experiment was done, significantly higher factors
were selected by Plackett Burman, its fermentation conditions were optimized by response surface method
(RSM) , scanning electron microscope ( SEM) and Fourier IR characterization were determined before
and after degradation of corn cob. The results showed that GS —3 —39 was identified as streptomyces after
morphological observation and molecular biological identification. After optimization by RSM, when the
initial pH value of the medium was 5. 06, the fermentation temperature was 28.22°C , the fermentation
revolution was 163.98 r/min, and the inoculated-pathogen quantities was 3.09% , the maximum
degradation rate of GS —3 —39 pair of corn cob was 27.264% , and the degradation rates of cellulose,
hemicellulose and lignin in the corn cob were 39. 84% , 38.33% and 47.38% , respectively. The results
of SEM and IR on corn cob before and after degradation showed that actinomycetes GS — 3 — 39 had
significant degradation effect on corn cob cellulose.
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Fig.5 Plasmid extraction results of strain GS —3 —39
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Tab.1 Response surface factors and coding

EEN
DM RN R/ RMERE/  EWEE/
pH 8 (remin~") C %
-1 4 140 26 2
0 5 160 28 3
1 6 180 30 4

R2 MEERERITSER

Tab.2 Response surface test design and results

S e A B ¢ D Ve fift 5 Y/ %
1 0 0 1 -1 17.879
2 1 1 0 20. 960
3 -1 -1 0 0 17. 690
4 0 -1 -1 0 19. 347
5 -1 0 0 -1 16. 876
6 1 0 0 1 19. 354
7 -1 0 1 0 21.378
8 1 0 -1 0 21.760
9 1 -1 0 0 18.766
10 1 0 1 0 21. 897
11 0 -1 0 21.795
12 0 -1 1 0 20. 357
13 0 0 -1 -1 19. 403
14 0 1 0 1 20. 967
15 1 0 0 -1 17. 664
16 -1 0 0 1 18.032
17 0 1 1 0 22.566
18 0 0 0 0 26. 805
19 0 -1 0 1 16. 997
20 0 -1 0 -1 16. 607
21 0 0 0 0 26. 899
22 0 1 0 -1 18.776
23 0 0 0 0 26.773
24 0 0 0 0 26. 324
25 0 0 0 0 26.576
26 -1 0 -1 0 19.670
27 0 -1 1 18.876
28 0 0 1 1 21. 674
29 -1 1 0 0 20. 996
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Tab.3 Variance analysis of response surface test results

FERW FHM AdE By F P B
(] 281.70 14 20.12 228.64 <0.000 1 s
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C 2. 00 1 2.00 22.74  0.0003 sk
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AC 0.62 1 0.62 7.01 0.019 1 s
AD 0.071 1 0.071  0.81 0.3833

BC 0.014 1 0.014 0.16  0.6932

BD 0. 81 1 0. 81 9.21 0. 008 9 e
cD 4. 67 1 4.67  53.06 <0.000 1 s
A2 81.87 1 81.87 930.25 <0.000 1 sk
B? 77. 43 1 77.43  879.82 <0.000 1 s
c? 28.82 1 28.82 327.44 <0.000 1 .
D? 165.09 1 165.09 1875.86 <0.000 1 s
5% 9% 1.23 14 0.088

S 1.02 10 0. 10 1.95 0.2717
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Fig. 12 Contour line and response surface of initial pH
value of medium and fermentation temperature on

cellulose degradation rate of corn cob
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revolution and inoculation amount on cellulose

degradation rate of corn cob
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Fig. 14  Contour line and response surface of fermentation

temperature, inoculation amount and cellulose
degradation rate of corn cob
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Tab.4 Components of corn cob before and after

degradation %

%y Y& L YRR NS W5y
PRl 33.26£1.35 38.14+1.23 19.67 +0.95 2.05+0.43
Mef@js 20,01 +1.42 23.52+1.17 10.35+1.08 1.83+0.25
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Surface structure of corn cob before degradation

Fig. 15

B 16 A Ja K i 4 41 45 4
Fig. 16  Surface structure of corn cob after degradation
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Fig. 17 Infrared spectra of corn cob before and after
degradation
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