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Abstract: Lactic acid bacteria (LAB), as an important probiotic resource, play an irreplaceable role in maintaining human 
health, preventing diseases, and promoting the development of the food industry. With the deepening of the global “Big 
Health” concept and the increasing consumer demand for functional foods, the LAB industry is facing unprecedented 
opportunities for development, but also numerous challenges such as strain homogenization, an incomplete efficacy 
evaluation system, and confused market promotion. This paper aims to systematically review the current development 
status of China’s LAB industry and deeply analyze the key issues existing in areas such as strain resources, scientific 
research, product innovation, regulations and standards, and market education. By drawing on advanced international 
experience and considering China’s national conditions, this paper proposes strategic pathways for building a “healthy” 
and sustainable LAB industry from five dimensions: strengthening basic research and the development of proprietary 
strains, constructing a scientific and rigorous efficacy and safety evaluation system, promoting product diversification and 
technological innovation, improving the regulatory and standards environment, and enhancing consumer science education 
and market guidance. This research aims to provide theoretical reference and practical guidance for the high-quality 
development of China’s LAB industry.
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1. Introduction
Lactic acid bacteria (LAB) are a general term for a group of Gram-positive bacteria that can ferment carbohydrates 
to produce large amounts of lactic acid. They are widely found in the human gut, fermented foods, and the 
natural environment. Since the early 20th century, when Nobel laureate Élie Metchnikoff proposed the “yogurt 
longevity” theory, the probiotic functions of LAB have garnered increasing attention from the scientific and 
industrial communities. Substantial research confirms that specific LAB strains offer various health benefits, 
including regulating intestinal flora balance, enhancing immune function, promoting nutrient absorption, lowering 
cholesterol, and inhibiting pathogens [1,2].
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Against this backdrop, the global LAB industry continues to expand, with product forms diversifying 
from traditional yogurt and fermented milk beverages to probiotic powders, capsules, functional drinks, snacks, 
and more [3]. China, as one of the world’s largest consumer markets, has experienced rapid development in its 
LAB industry over the past two decades [4]. However, this rapid expansion has also exposed a series of deep-
seated problems, such as reliance on imported core strains, relatively weak basic research, exaggerated product 
efficacy claims, and imperfect industry standards [5,6]. These issues not only constrain the industry’s innovation 
capability and core competitiveness but may also harm consumer rights and undermine the credibility and healthy 
development of the entire sector. Therefore, systematically examining the current state of the industry, clarifying 
development bottlenecks, and exploring a path towards sustainable and healthy development hold significant 
theoretical value and practical importance. This article aims to systematically identify the bottlenecks hindering the 
development of China’s lactic acid bacteria industry and to establish a “five-in-one” healthy industry development 
pathway that encompasses all segments of the industrial chain.

2. Current status and challenges of China’s LAB industry
2.1. Market size and product landscape
China’s LAB market has become one of the most dynamic globally. Product types are mainly concentrated in 
fermented dairy products (e.g., yogurt, LAB beverages), probiotic dietary supplements (powders, capsules), 
and emerging probiotic application products (e.g., probiotic chocolate, candy, baked goods) [7]. Fermented dairy 
products dominate the market share. However, significant homogenization exists in the current market, with 
products from different brands being highly similar in terms of strain claims and functional positioning, lacking 
distinctive, differentiated products [8].

2.2. Core strain resources and intellectual property dilemma
China’s commercial LAB industry relies heavily on core strains provided by a few international companies (e.g., 
Chr. Hansen, DuPont Danisco) [9]. These strains have undergone long-term, extensive scientific research and 
clinical validation, possess clear functionality and safety data, and are highly trusted by the market. In contrast, 
although China possesses abundant traditional fermented food resources (e.g., Paocai, Suancai, Qula) harboring 
numerous indigenous LAB strains with potential application value, the systematic exploration, identification, 
preservation, and industrial development of these resources remain insufficient [5,10]. This results in constraints on 
intellectual property rights for core strains, challenging the industry’s autonomous development.

2.3. Disconnect between scientific research and efficacy evaluation
Although the number of domestic research papers on LAB is increasing year by year, there is a tendency towards 
“emphasizing basic research over application” [11]. Much of the research remains in the preliminary stages of strain 
isolation and in vitro functional screening, while studies progressing to animal model validation, and particularly 
large-scale, well-designed human clinical trials, are relatively scarce [12]. This leads to many indigenous strains 
having “potential but no evidence,” making it difficult to translate them into products with clear health claims. 
Furthermore, the efficacy evaluation system is not yet unified, lacking industry-recognized evaluation standards 
and methods, making it hard to compare results from different studies and leaving room for non-standardized 
market promotion [13].
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2.4. Regulations, standards, and regulatory environment
China has initially established a regulatory framework including the “List of Bacteria Species that Can Be Used 
in Food” and the “Regulations for the Application and Review of Health Foods Containing Probiotics” [14,15]. 
However, compared to developed regions like Europe and the United States, China’s regulatory system still 
has room for optimization. For instance, the strain list is updated relatively slowly, failing to promptly include 
new strains proven safe by science; the management of health claims for probiotic foods is relatively strict, with 
lengthy approval processes and high costs, somewhat inhibiting corporate innovation impetus [16]. Simultaneously, 
there are blind spots in market supervision, with some ordinary foods illegally advertising “therapeutic effects,” 
blurring the line between food and medicine and disrupting market order [17].

2.5. Consumer cognition and market education bias
Consumer awareness of LAB is generally high, but the depth of knowledge varies. Common misconceptions 
include: equating LAB with probiotics; believing all LAB products have the same efficacy; and overlooking 
critical factors such as strain specificity, viable count, and survival rate [18,19]. These cognitive biases stem partly 
from exaggerated or vague promotion by enterprises pursuing marketing effects, and also reflect a lack of popular 
science efforts among consumers.

3. Strategic pathways for building a healthy LAB industry
Addressing the aforementioned challenges requires systematic innovation and upgrading across all segments of 
the industrial chain to build a “healthy” LAB industry.

3.1. Strengthening basic research and building a proprietary strain resource bank
Systematic exploration of indigenous resources: The state should establish special funds to support research 
institutions in systematically collecting, isolating, and identifying LAB resources from traditional fermented 
foods, healthy populations, and specific regional environments in China, establishing a national-level LAB strain 
resource bank [10,20].

Deepening research on strain functional mechanisms: Encourage genomics, proteomics, and metabolomics 
research on excellent indigenous strains to elucidate the mechanisms of their probiotic effects at the molecular 
level, such as adhesion and colonization capabilities, production of immunomodulatory substances, and interaction 
with host cells [21,22].

Promoting deep industry-academia-research integration: Establish a technology innovation system led 
by enterprises, guided by the market, and combining industry, academia, and research. Encourage large dairy 
companies to establish joint R&D centers with universities and research institutes to collaboratively conduct full-
chain research from strain screening to productization [5,23].

3.2. Constructing a scientific and rigorous efficacy and safety evaluation system
Establish standardized evaluation procedures: Led by industry associations, jointly develop standardized efficacy 
evaluation guidelines covering in vitro, in vivo (animal experiments), and human clinical trials with research 
institutions and leading enterprises, ensuring the scientificity, reliability, and comparability of research data [12,13].

Strengthening human clinical validation: focus support on large-scale, randomized, double-blind, placebo-
controlled human clinical trials for promising indigenous strains, accumulating high-level evidence-based medical 
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evidence to provide solid support for product functional claims [2,12].
Improving whole-chain safety assessment: Establish a full-process safety monitoring system from strain 

identification (excluding pathogenicity and antibiotic resistance risks), production, and processing to finished 
products, ensuring the absolute safety of marketed products [15,24].

3.3. Promoting product diversification and technological innovation
Breaking through formulation and technological bottlenecks: Vigorously develop technologies such as high-
viability freeze-dried powders and microencapsulation to solve the survival challenges of LAB during processing, 
storage, and in the gastrointestinal environment. Develop new product formulations suitable for different 
populations (e.g., infants, the elderly, patients with specific diseases) and different application scenarios (e.g., 
snacks, catering) [25,26].

Exploring “LAB+” cross-border integration: Promote research on the combination of LAB with traditional 
Chinese medicine, functional ingredients (e.g., dietary fiber, phytosterols), other prebiotics or probiotics to develop 
composite products with synergistic effects [27,28].

Embracing the trend of personalized nutrition: Utilize microbiome detection technology to explore 
personalized LAB product customization services based on individual gut microbiota characteristics, which is an 
important direction for future industry upgrading [29,30].

3.4. Improving the regulatory, standards, and supervision environment
Dynamically updating the strain list: Establish a more flexible and scientific strain approval mechanism. For new 
strains with sufficient scientific evidence proving their safety and efficacy, they should be promptly included in the 
“List of Bacteria Species that Can Be Used in Food” [16,17].

Refining health claim management: Learn from international experience and explore a tiered and classified 
health claim management system. Allow specific health function claims for those with sufficient scientific 
evidence; allow “structure/function” claims for those with slightly lower levels of evidence, but require clear 
labeling [16,31].

Strengthening market supervision and industry self-discipline: Market regulatory authorities should increase 
efforts to crack down on false and exaggerated advertising. Simultaneously, fully leverage the role of industry 
associations to develop self-regulatory conventions and guide enterprises to operate with integrity, jointly 
maintaining the industry’s reputation [15,17].

3.5. Strengthening science communication and consumer education
Disseminating scientific and accurate information: Government agencies, academic societies, and leading 
enterprises should jointly utilize various channels such as new media and science popularization lectures to educate 
the public on the basic knowledge of LAB and probiotics, emphasizing core concepts like “strain specificity,” 
“sufficient quantity,” and “long-term consumption” [1,19,32].

Standardizing enterprise promotion practices: Require enterprises to clearly label the strain designation, 
viable count, and survival rate within the shelf life on product promotions, guiding consumers to learn to read 
product labels and make informed choices [18,33].

Cultivating professionals: Establish relevant professional courses in universities to cultivate interdisciplinary 
talents with knowledge in microbiology, nutrition, food science, and marketing, reserving intellectual resources for 
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the sustainable development of the industry [5,34].

4. Conclusion and prospects
Building a “healthy” LAB industry is a systematic project involving multiple aspects such as scientific research, 
production, regulation, and consumption. It not only means the expansion of industrial scale and the enhancement 
of economic benefits but, more crucially, involves constructing an industrial ecosystem based on solid scientific 
research, guaranteed by rigorous regulations and standards, guided by genuine consumer value, and driven by 
sustainable innovation.

To achieve a robust and competitive LAB industry in China, a structured roadmap comprising three sequential 
phases—resource construction, technological breakthrough, and standardization leadership—is proposed, with 
clearly defined milestones and collaborative roles for government, industry, and research institutions. The resource 
construction focuses on systematically cataloging and preserving native LAB strains. Research institutions should 
lead the establishment of comprehensive, high-quality germplasm resource banks, utilizing large-scale genomic 
sequencing to map biodiversity and identify potential high-value strains [35,36]. Concurrently, government agencies 
must designate microbial resources as a strategic national asset, providing sustained funding and policy support 
for bioprospecting initiatives and the infrastructure for long-term preservation. The technological breakthrough 
aims to overcome the critical bottlenecks in industrial-scale cultivation, stabilization, and application. Enterprises, 
in close collaboration with academic partners, need to drive innovation in core technologies such as high-
density fermentation, cryoprotection, and metabolic engineering to enhance bacterial viability and functionality 
in final products [37,38]. This phase requires a new industrial paradigm of “Innovation Execution,” where extreme 
cost and performance targets are embedded across the R&D and manufacturing value chain to accelerate 
commercialization. Finally, the standardization leadership is crucial for shaping the global landscape. The 
government’s role evolves to facilitating the establishment of a sophisticated regulatory and safety evaluation 
framework for probiotics, including evidence-based health claim verification and internationally aligned quality 
standards. Meanwhile, companies and research institutes must collaborate to generate robust clinical evidence 
for domestic strains and pioneer next-generation applications, such as personalized probiotic solutions, thereby 
transitioning China from a follower to a leader in setting global benchmarks for the LAB industry [39].

Looking ahead, China’s LAB industry is full of opportunities and potential. With the deepening of the “Healthy 
China 2030” strategy and the continuous awakening of national health awareness, the demand for high-quality, 
personalized LAB products will continue to grow. We can expect to see:

(1) A number of Chinese indigenous probiotic star strains with proprietary intellectual property rights and 
international influence emerge, breaking the monopoly of foreign companies [10,20].

(2) Personalized nutrition solutions based on big data and artificial intelligence will gradually become 
practical, with LAB products becoming an important part of precise nutritional interventions [29,30].

(3) The internationalization of the industry will further increase. China will not only be a huge consumer 
market but will also become an important exporter of global LAB technology and products [4,40].

Achieving this grand vision requires the joint efforts of the government, industry, academia, and consumers, 
collaborating and innovating persistently. Only in this way can China’s LAB industry truly move towards 
health, maturity, and strength, making greater contributions to national health, well-being, and socio-economic 
development.
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