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Productions Analyses and pH Dynamics During Rice Straw Degradation by the

Lignocellulose Degradation Bacteria System WSC-6
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(1.College of Life Sciences, Northeast Forestry University, Harbin 150040, China; 2.College of Biological Science and Technology,

Heilongjang August First Land Reclamation University, Daqing 163319, China; 3. College of Agronomy and Biotechnology, China Agricultural
University, Beijing 100094, China)

Abstract: To detect the metabolic characteristic of rice straw degradation by composite microbial system WSC-6, we cultured WSC-6 in the
media used rice straw as the limiting carbon source. The rice straw was added in the style of different quantity once or the same quantity at the
different time intervals during 90 days culture. The systems were cultivated under static condition at 50°C. The degradation ratio, absolute
degradation quantity, products from degradation and dynamics of pH value of fermentation system were all investigated. The results showed:
when 1% rice straw was added once, the pH of fermentation system decreased from initial 7.8 to 6.0 within the first three days inoculation,
and after six-day cultivation, it increased to 8.0 and was stable. For dissolved oxygen concentration (DO) the value was maintained at range
of 0.01 t0 0.12 mg*L™" of microaerobic condition. During the rice straw degradation, more than ten kinds of products including ethanol,
acetic acid»> lactic acid and glycerol and so on were detected using GC-MS. Especially, the highest concentration of lactic acid among all
products was 7.381 g*L”" at 24 h after inoculation. During 90-day cultivation, for the addition treatments of the different quantity once, the
more rice straw addeds the quicker and lower the pH decreased, and the longer time intervals returned the pHs were. Especially for 5.0%
additions when 5.0% of rice straw was added once; pH did not increase again after it decreased. Among the addition of the same quantity at
the different time intervals, the trend of decrease-increase in pH at 12-day and 15-day intervals could be repeated and high degradation activity
well maintained. After 90-day of inoculations the highest degradation ratio occurred in the treatment at 15-day interval, which was 86.7% .
The highest absolute quantity occurred in the treatment at 6-day interval, which was 32.4 g. The trend of pH changes can indicate the activity
of lignocellulose degradation and degradation process of the WSC-6.

Key words: rice straw; lignocellulose degradation bacteria; composite bacterial system; WSC-6; pH
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Table 1~ Changes of concentration of the main volatile products during rice straw degradation/g*L.~!
. 1] /h
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8 16 24 48 96 144

LT 0.097 +0.008 0.201+0.028 0.175+0.019 0.062 + 0.007 0.211+0.014 0.000 = 0.000
LR 0.476 +0.031 0.446 +0.052 0.368 +0.022 0.449 £ 0.055 1.534+0.111 0.651 +0.047
LR 0.277 +0.025 1.177 +0.203 7.381+0.301 4.313+0.441 4.684 +£0.265 0.413 +0.058
Hrah 0.031 +0.002 0.093 £0.011 0.098 +0.008 0.107 £0.018 0.104 +0.015 0.126 +0.020
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Table 2 Degradation ratio and degradation quantity of rice straw during different addition once

RN

HH

1 2 3 4 5
I 1 1 1 1 1
IR E /g 4.00+0.00 8.00+0.00 12.00 + 0.00 16.00 = 0.00 20.00 = 0.00
B /g 0.60 +0.03 2.10+0.07 5.50+0.33 9.50+0.50 13.20+ 1.02
I g 3.40+0.07 5.90+0.53 6.10+0.71 6.50+0.34 6.80+0.43
IR % 85.00+7.50 73.70 £ 6.50 50.80 +6.10 40.50 +2.14 34.00+2.46

£3 FRERRESGRNBAOSBERSBEED
Table 3 Degradation ratio and degradation quantity of rice straw under the same addition at different time intervals

5 V¥ B R K /d

3 6 9 12 15
s Im s 12 12 10 7 6
IR /g 48.00 = 0.00 48.00 = 0.00 40.00 = 0.00 28.00 = 0.00 24.00 0.00
W /g 17.00+ 1.76 15.60 + 1.82 12,40+ 1.43 4.80+0.44 3.20+0.85
I g 31.00£2.62 32.40+3.54 27.60 = 2.06 23.20+1.98 20.80+ 1.87
IR % 64.60+5.55 67.40 = 6.32 69.00 +5.48 82.80+7.85 86.70 +7.40
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