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Breeding and Selection of Mixed Bacterial Cultures for Volatile Fatty
Acid Production by Rice Straw Fermentation

LI Jianzheng, SONG Junling, Al Binling

State Key Laboratory of Urban Water Resource and Environment, School of Municipal and Environmental Engineering, Harbin
Institute of Technology, Harbin 150090, China

Abstract To develop genetic resources for microorganisms and to study the volatile fatty acid production by rice straw fermentation,
mixed bacterial cultures FM,, FMy, FM,, FM, and FM ., were obtained by subculture with cow muck, pig compost soil, rotten wood, and
mixture of pig compost soil and rotten wood as inoculums. Among the five mixed cultures, FM, shows the highest straw degradation rate
of 46.4%. The highest specific production rates of the total volatile fatty acid and the total butyric acid from rice straw are reached by the
mixed culture FM,,,, with a value of 0.64 and 0.48g/g, respectively. The mixed culture FM, produces more acetic acid from rice straw
than others with a specific yield of 0.35g/g. It is found that the five mixed bacterial cultures all lack the acidity glucanase, resulting in a
great restriction in the degradation of rice straw and the fatty acid yield. In order to improve the mixed cultures with respect to their fatty
acid yield, a domestication to fatty acids and an optimization of cultivation conditions are desirable.
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Fig. 1 Total volatile fatty acid in the mixed culture
fermentation systems
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Fig. 5 Rate of lost-straw in rice straw
fermentation systems
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Table 1 Specific volatile fatty acid production
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FM, FM, FM, FM, FM,,

W1 e 7 FF 0T /g 120 120 120 1.20 1.20
FEFF R /g 032 035 034 056 0.32

RE2R/% 265 29.1 283 464 26.8

BERMR B E/ (g L) 195 186 198 1.90 2.06
BHERMRERILTE/(g-g) 061 053 058 0.34 0.64
LR E e (- L) 1.05 124 0.80 0.23 0.59
LREKRI T H (g-g™) 033 035 023 0.04 0.18
TR IR R (g- L) 077 079 121 231 1.53
TR K%/ (g-g™) 024 023 036 042 048
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(2) B AR FM., & BERS AT T 4K 15 10 5 K98 & 1% b
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