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Research Progress on Complete Feed Preparation from Agricultural By-Products

via Multi-Strain Synergistic Fermentation

Jilin Xia, Zaibao Zhang, Zhonghang Lin
Huzhou College, Zhejiang, Huzhou

Abstract: In China, fibrous by-products such as rice husks, distiller’s grains, and bagasse are generated in large
quantities. Their lignocellulosic structures are relatively stable, making them difficult for monogastric animals to utilize
directly. Consequently, these materials were mostly discarded in the past, imposing a heavy burden on the ecological
environment. Nowadays, bioconversion approaches are being employed to convert these by-products into high- value
feed, and this practice has become a mainstream trend. Based on the principles of enzymatic action and microbial
community succession, this paper focuses on the key steps of pretreatment optimization, combined aerobic and anaerobic
fermentation, and industrial low- energy- consumption production. The study reveals that the process—which involves
synergistic degradation by Trichoderma reesei and Aspergillus niger, followed by sequential fermentation
with Lactobacillus and Bacillus species, and combined with wet- based simultaneous drying technology—can effectively
break down the fiber barrier and maintain the viable cell count of the final product stably above 1 x 10° CFU/g. Currently,
challenges remain regarding the mechanisms of microbial interactions and production quality control. In the future, it is
necessary to integrate multi- omics technologies and synthetic biology approaches, incorporate intelligent fermentation
control systems, and improve safety evaluation protocols, so as to promote the large- scale application of bio- fermented

feed in diverse farming systems.

Keywords:multi-strain fermentation; agricultural by-products; complete feed; crude fiber degradation; solid-state

fermentation; enzyme-bacteria synergism
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