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Anaerobic Digestion of Lignocellulosic Biomass with Animal Digestion

Mechanisms

1 1 . ) e 1
WU Hao , ZHANG Pan-yue , GUO Jian-bin", WU Yong-jie
(1. College of Environmental Science and Engineering, Beijing Forestry University, Beijing 100083, China; 2. School of Soil and
Water Conservation, Beijing Forestry University, Beijing 100083, China)
Abstract: Lignocellulosic material is the most abundant renewable resource in the earth. Herbivores and wood-eating insects are highly
effective in the digestion of plant cellulose, while anaerobic digestion process simulating animal alimentary tract still remains
inefficient. The digestion mechanisms of herbivores and wood-eating insects and the development of anaerobic digestion processes of
lignocellulose were reviewed for better understanding of animal digestion mechanisms and their application in design and operation of the
anaerobic digestion reactor. Highly effective digestion of lignocellulosic materials in animal digestive system results from the synergistic
effect of various digestive enzymes and a series of physical and biochemical reactions. Microbial fermentation system is strongly
supported by powerful pretreatment, such as rumination of ruminants, cellulase catalysis and alkali treatment in digestive tract of wood-
eating insects. Oxygen concentration gradient along the digestive tract may stimulate the hydrolytic activity of some microorganisms. In
addition, the excellent arrangement of solid retention time, digesta flow and end product discharge enhance the animal digestion of wood
cellulose. Although anaerobic digestion processes inoculated with rumen microorganisms based rumen digestion mechanisms were
developed to treat lignocellulose, the fermentation was more greatly limited by the environmental conditions in the anaerobic digestion
reactors than that in rumen or hindgut. Therefore, the anaerobic digestion processes simulating animal digestion mechanisms can
effectively enhance the degradation of wood cellulose and other organic solid wastes.
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Fig. 1 Stomach of foregut fermenter
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