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Research progress on enzyme preparations for the feed utilization
of Jiang-flavor Baijiu distillers’ grains:
from structural deconstruction to AI empowerment

TU Tao "

(State Key Laboratory of Animal Nutrition and Feeding, Institute of Animal Sciences,
Chinese Academy of Agricultural Sciences,Beijing 100093, China)

Abstract : Jiang-flavor Baijiu distillers” grains(JFDG) ,a major by-product of the “12987” process,are produced at an annual output
exceeding ten million metric tons. Owing to their high fiber content,high acidity,thermal denaturation of proteins,and the highly cross-
linked lignin-carbohydrate complex,JFDG exhibited low direct feeding value and were difficult to convert efficiently. Current industrial
practices remained extensive, mainly utilizing JFDG as low-value feed or discarding them, resulting in a significant gap between
resource potential and utilization efficiency. Enzyme preparations, characterized by catalytic specificity, mild reaction conditions, and
ease of process integration,were recognized as one of the key technological routes to break down the structural barriers of JFDG and
achieve high-value feed conversion. This review systematically analyzed the physicochemical characteristics and nutritional limitations
of JFDG, and summarized the synergistic mechanisms of fiber-degrading enzyme systems, protein-modifying enzyme systems, and
auxiliary enzyme systems( e.g., esterases, lytic polysaccharide monooxygenases). Optimization strategies for the enzymatic process and
industrial adaptation were discussed from three aspects: multi-enzyme formulation,regulation of key process parameters,and coupling of
pretreatment ,enzymatic hydrolysis, and fermentation. The effects of enzymatic treatment on enhancing the value of JFDG were evaluated
across four dimensions: physicochemical properties, nutritional quality, functional bioactivity, and animal feeding performance. To
address current industrial bottlenecks such as high enzyme cost, poor batch-to-batch adaptability, and low process integration,a novel
artificial intelligence ( AI) -driven R&D paradigm was proposed. Future efforts should focus on machine learning-based rational design of

acid-tolerant enzyme systems, deep learning-based real-time optimization and control of enzymatic processes, and big data-driven

e #s B #A :2026-04-09
E&UE : B HAFHEREETH (U25A20709)
TEE B RV, UFoE 01, B, 22 NS R0k A A R A 80 R 9T, E-mail ; tutao@ caas.cn,,



555 R < A 0 3 7 R P R B R AR v I Sk R A ZE A f A 2 AT TR 1209

prediction of functional products and process adaptation models. This review aimed to provide a systematic theoretical reference and
technological roadmap for the resourceful ,high-value ,and environmentally friendly feed utilization of JFDG.

Keywords : Jiang-flavor Baijiu distillers’ grains ;enzyme preparations ;feed utilization jenzymatically hydrolyzed feed ;artificial intelligence
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Fig. 1 Efficient degradation and resource valorization of Jiang-flavor Baijiu distillers’ grains matrix
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Fig.2 Key technological pathways for enzyme preparations promoting resource utilization
of Jiang-flavor Baijiu distillers’ grains
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