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Fig.1 Sources of traditional animal protein and NeoProtein
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Fig.2 Challenges and solutions in green and high—efficiency extraction technology for low—denaturation plant protein!"**
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Fig.3 Challenges and solutions in multidimensional structure construction and juiciness simulation fidelity enhancement

for NeoProtein—based meat analogues™™?!
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Fig4 Challenges and solutions in establishing a scalable serum—free cultivation system for cell-cultured meal
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Fig.5 Challenges and solutions in low—carbon processing and automated solid-state fermentation equipment integration

for edible fungal protein®®!
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Fig.6 Challenges and solutions in constructing high—efficiency cell factories for single—cell protein (SCP)

production via microbial fermentatio
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Fig.7 Challenges and solutions in intelligent reactor design and high—cell-density fermentation process control

for protein biomanufacturing
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Fig.8 Challenges and solutions in precision design of yeast chassis cells for high—efficiency

functional protein expression
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Fig.9 Challenges and solutions in low—carbon processing and automated solid—state fermentation equipment

integration for edible fungal protein
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Fig.10 Challenges and solutions in processing adaptability optimization and multi—scenario application development

for yeast—derived protein
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metabolic  engineering  of

Top 10 Technical Challenges of NeoProtein in 2025

(Committee on NeoProtein, Chinese Institute of Food Science and Technology, Beijing 100048)

Abstract As a new type of protein resource that does not rely on traditional livestock or fishery production, NeoProtein

is a core strategic direction for practicing the “Big Food Concept” and safeguarding national food supply security. It holds

great significance for promoting the upgrading of the food industry and realizing global sustainable development. Although

the NeoProtein industry is currently showing a trend of rapid development, it still faces many bottlenecks in aspects such

as technology industrialization and product quality optimization. Based on the current development status of the industry

and the 2025 technology trends, this paper sorts out and identifies the top 10 technical challenges in the field of Neo-

Protein, and systematically expounds the background, challenges and solutions for each challenge. It is expected to pro-

vide references for scientific research, industrial innovation and policy formulation in related fields, and contribute to the

high—quality development of the NeoProtein industry.

Keywords NeoProtein; technical challenges; biomanufacturing; big food concept



