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Effects of Organic Solvent on Epicuticular Wax Dissolution and Biodegradation of Rice Straw
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Abstract : Microbial degradation of straw may be affected by the epicuticular wax covered on straw surface. The influences of the pre—treat—
ments with five organic solvents (ethanol, aether, methylbenzene, chloroform and n—hexane ), and the traditional acid or alkali solution on the
dissolution of the epicuticular wax before microbial inoculation and the biodegradation rate of rice straw after inoculating were investigated
and compared. The effects of hydrolysis time and temperature on the removal of the epicuticular wax were also studied. The optimal hydrolysis
time and temperature for pre—treatment were 3 hours under hydrolyzation temperature which was lower than it’s boiling temperature. After
the pre—treatments with aether, chloroform and n—hexane, the biological degradation rates of the straw increased obviously, with n—hexane
pre—treatment being the best. The weight loss rate of straw treated by n—hexane was 29.4 %, and increased by 21.0 % compared with non—
pretreatment. After pre—treatment with n—hexane, the average degradation rates of hemicellulose, cellulose and lignin were 50.4 %, 28.1 %
and 27.8%, respectively, which increased by 22.2%, 20.8 %, 28.0%, respectively, compared with the control, but still lower than the tradi—
tional alkali pre—treatment. The results showed that the epicuticular wax could affect straw biodegradation. To explore a new method for com-
prehensive utilization and biodegradation of straw, the study on combining the collection and utilization of wax with straw pre—treatments us—
ing organic solvents before biological degradation is needed.
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Figure 1 Effect of temperature on the removal of epicuticular wax

3~

25+
s 2T
1S F
al 5
0
1 -
0.5+
0 1 1 1 1 |
1 2 3 4 5
i il

B 2 7 B i) Xof 7 55 B 25 R B0 S D

Figure 2 Effect of hydrolysis time on the removal of epicuticular wax
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Figure 3 Variation of pH in the culture solution
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Figure 4 Change in optical density in the culture solution
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Figure 5 Change in saccharification activity in culture solution
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