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Application of Gas Chromatography Tandem Mass
Spectrometry in the Determination of Plasticizer Residues in
Edible Oil

Chunhui Wu Ting Wang Yingjie Li Yuxing He
Ordos City Inspection and Testing Center, Ordos, Inner Mongolia, 017010, China

Abstract

Gas Chromatography-Mass Spectrometry (GC-MS/MS) technology, with its advantages of high separation efficiency, strong
specificity, and high sensitivity, has become one of the key techniques for detecting trace pollutants in complex matrices. Supported
by the practical testing experience of the Ordos Testing and Inspection Center, this article comprehensively elucidates the principles
and characteristics of GC-MS/MS technology, and deeply analyzes the key technical points for detecting plasticizer residues in
edible oils. It includes sample pretreatment, optimization of chromatographic conditions, setting of mass spectrometry parameters,
and qualitative and quantitative analysis procedures. The study also discusses the specific application of this technology in detecting
plasticizer residues in edible oils. The aim is to provide technical support for the efficient detection of plasticizer residues in edible
oils, enhance the quality control capabilities of testing and inspection institutions, and promote the healthy development of the edible
oil industry and consumer dietary safety.

Keywords
edible oil; plasticizer residue; gas chromatography-tandem mass spectrometry (GC-MS); detection technology; quality and safety
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Application of Metrological Verification in Food Safety
Quality Control

Meiling Hong
Changji Prefecture Inspection and Testing Center, Changji, Xinjiang, 831100, China

Abstract

Food safety constitutes a pivotal public welfare issue impacting public health, social stability, and economic development. As a
foundational technical measure ensuring accurate testing data, controllable processes, and unified standards, metrological verification
plays an irreplaceable supporting role throughout the entire food safety quality control chain. This paper systematically analyzes its
application scenarios at critical stages including raw material acceptance, production process monitoring, finished product quality
testing, and traceability in distribution, based on the core principles and technical specifications of metrological verification. By
examining current practices in China’s food safety metrological verification, the study identifies existing challenges and proposes
targeted optimization strategies, including improving legal frameworks and standardization systems, enhancing equipment
investment and technological innovation, upgrading professional competencies of practitioners, and establishing a multi-stakeholder
collaborative supervision mechanism.

Keywords
metrological verification; food safety; quality control; full-chain supervision; application optimization
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Study on the Proliferation Law of Probiotics and Food
Safety Risk Control in Fermented Food Processing

Xiaolei Han' Yingchao Mao'~ Jueqin Liang' Nina Mo’ Biao Qiu’

1. Hunan Province Agricultural Products Processing and Quality Safety Research Institute, Changsha, Hunan, 410125, China
2. Hunan Miduoqi Food Co., Ltd., Yiyang, Hunan, 413100, China
3. Lianyuan Fengleyuan Agricultural Development Co., Ltd., Loudi, Hunan, 417100, China

Abstract

This study establishes a comprehensive “early risk prevention and control” system encompassing precise raw material management,
intelligent fermentation monitoring, environmental pathogen detection, and HACCP implementation. Through systematic
investigation of probiotic proliferation patterns during fermented food processing and corresponding food safety risk mitigation
strategies, the research demonstrates that probiotics follow a characteristic growth curve comprising four distinct phases: the
stationary phase, exponential growth phase, stable phase, and decline phase. Probiotic proliferation rates are primarily influenced
by strain characteristics, fermentation substrate composition, and process parameters including temperature, pH, and oxygen levels.
The findings indicate that optimizing carbon-to-nitrogen ratios, adding growth-promoting factors, and implementing staged pH
and temperature controls can significantly enhance viable probiotic counts. These results not only provide theoretical support for
achieving both high viable microbial counts and enhanced food safety in fermented products, but also offer practical technical
solutions for industry implementation.

Keywords
fermented food; probiotics; proliferation dynamics; food safety; risk prevention and control
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Evaluation of Emulsification Performance of Food Grade
Nonionic Surfactants

Jianping Zhou Mingjian Ba Qin He Ling Sun
Zhejiang Golden Palm Technology Co., Ltd., Huzhou, Zhejiang, 313300, China

Abstract

Food-grade nonionic surfactants play a pivotal role in food processing, emulsification, and stabilization systems, with their
performance directly determining product texture characteristics, stability, and flavor profile. This study focuses on emulsification
properties, conducting a systematic analysis from three perspectives: molecular structure, interfacial activity characteristics,
and emulsion stabilization mechanisms. Results demonstrate that the hydrophobic-lipophilic balance (HLB) and critical micelle
concentration (CMC) of surfactants jointly govern emulsion formation and stabilization processes. Hydrophobic chain length,
polar group types, and molecular orientation influence interfacial membrane density and droplet repulsion. The compound system
significantly enhances emulsion efficiency, anti-aggregation capability, and storage stability through synergistic effects. The research
suggests that establishing a standardized emulsification performance evaluation system combined with molecular design optimization
can provide scientific basis and technical support for food formulation development, product quality control, and green emulsifier
development.

Keywords
nonionic surfactants; emulsification; hydrophile-lipophile balance; interfacial activity; food emulsion stability
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Grain of the Seed of the Grass of the Food First in the Field of
the Sour Mold to Open Up a New Way of Food Production

Lvshan Bai' Jianguo Zeng® Xiuping Yu' Peng Huang® Lei Zhang’

1. Beijing Junxin Quansheng Environmental Science and Technology Research Institute, Beijing, 100010, China
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Abstract

Food security is a strategic issue concerning national economy and people’s livelihood. As global food security faces multiple
challenges such as shrinking arable land, resource constraints, and nutritional imbalances, expanding non-traditional food resources
has become a strategic choice. The edible herb, a perennial herb of the genus Suaeda in the Polygonaceae family, has achieved the
agricultural innovation model of “double harvest in the same year” for the first time, broadening the boundaries of the food industry,
consolidating the security of the nation’s granary, and strengthening the foundation of food security for the Chinese people. The
edible herb seed grain (also known as Polygonum seed grain or Polygonum rice) utilizes over 80 natural composite nutrients as a
novel functional food source. It pioneers the feasibility and development potential of grain production channels in the Polygonum
genus, leveraging its distinct coarse grain attributes and nutritional advantages. This breakthrough fills the historical gap of no
large-scale grain supply from Polygonum plants, offering a new pathway for developing non-traditional food sources. With core
values such as strong adaptability, high nutritional density, and outstanding resource utilization efficiency, it demonstrates strategic
importance in enhancing farmland efficiency, strengthening nutritional security, and improving agricultural risk resilience. The
implementation of the “double-yield” innovative model of edible herb “Fengchan Shuangliang” (meaning “abundant dual grain”)
leverages the unique dual output of herb powder and grain, providing a novel approach to addressing the challenge of diversified food
supply and consolidating the food security system.

Keywords
oryza sativa; food security; oryza genus; diversification of food supply; sustainable agricultural development
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Optimization Study on Pre-treatment of Tea Polyphenols in
Milk Tea Based on National Standard GB 21733-2008

Xiaoling Wu
Shanghai CTI Product Standard Testing Technology Co., Ltd., Shanghai, 200000, China

Abstract

The content of tea polyphenols is an important indicator for evaluating the quality of tea beverages. The national standard method
GB/T 21733-2008 Appendix A uses ethanol precipitation-ferrous tartrate colorimetry to determine the content of tea polyphenols in
tea beverages. This method has a limited scope of application, especially for beverage products such as milk tea that use emulsifiers
and stabilizers, as it faces the problem of being unable to obtain a clear pretreatment solution before colorimetry, which directly
affects the accuracy of the detection results. This study improved the sample pretreatment method by using pineapple protease
hydrolysis, which solved the problem of turbidity in the pretreatment solution and improved the precision and accuracy of tea
polyphenol content determination in milk tea beverages. The method recovery rate was 98.5%~102.5%, and the relative standard
deviation (RSD) was 0.16%~0.32% (n=0).

Keywords
milk tea; tea polyphenols; ferrous tartrate colorimetric method; pineapple protease; detection cost
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Discussion on the Identification Method of Authenticity of
Animal-derived Food

Yonggang Ding Hanli Huang Jie Huang
Hubei Akred Inspection and Testing Co., Ltd., Wuhan, Hubei, 438300, China

Abstract

Animal-derived foods possess rich nutritional value and hold a significant position in human dietary structure. However, in recent
years, incidents of adulteration in animal-derived foods have occurred. Traditional identification techniques are limited by complex
operations, high detection limits, and low accuracy, failing to meet the public’s demand for food quality and safety. Therefore,
enhancing the application research of various advanced methods can provide support for the authenticity identification of animal-
derived foods. The rational application of traditional physicochemical identification methods, molecular biological identification
techniques, immunological identification methods, and instrumental analysis methods can serve as important references for various
tasks. In this study, the challenges in the authenticity identification of animal-derived foods are primarily analyzed, commonly used
identification methods are explored, and several effective control measures are proposed for reference by relevant personnel.

Keywords
animal-derived food; authenticity; identification methods
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Study on Common Factors and Countermeasures Affecting
the Accuracy of Food Physical and Chemical Testing

Mengyao Li Xiaorong Zeng Jiahong Liao
Shenzhen Jinyue Testing Technology Co., Ltd., Shenzhen, Guangdong, 518100, China

Abstract

The effective implementation of physicochemical testing in food safety can better ensure food safety and promptly identify food
issues. During the process of conducting physicochemical testing, sample management, instruments and equipment, reagents and
materials, and environmental conditions all play a crucial role in the accuracy of test results. Under such circumstances, targeted
management optimization and technical optimization are essential to control and manage the factors affecting the accuracy of
physicochemical testing. Only in this way can the test results be guaranteed to be true, reliable, and accurate, which requires
attention and emphasis. Staff members should strengthen the control of interfering factors through various methods, such as full life
cycle management of samples, management of instruments and equipment, control of reagents and materials, and management of
experimental environments, to obtain accurate and true test results.

Keywords
influencing factors; food; physicochemical testing; countermeasure analysis
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Construction and Application Research of an Artificial
Intelligence-Based Food Microbiological Detection Result
Interpretation System

Bing Yu Shengping Fan
Microspectrum North Testing and Certification (Shandong) Co., Ltd., Qingdao, Shandong, 266000, China

Abstract

To address the issues of long interpretation cycles, low accuracy, and poor efficiency in traditional manual food microbiological
testing, this study constructed and applied an artificial intelligence-assisted interpretation system. Through requirement analysis,
clear requirements were defined, and a hierarchical architecture and core modules were designed. Multi-channel data collection and
preprocessing were completed, and a convolutional neural network was optimized for image recognition. A combined interpretation
model of support vector machine and decision tree was constructed. After case verification and multi-dimensional evaluation by
enterprises and testing institutions, the system achieved a microbial identification accuracy rate of over 97% and a result judgment
accuracy rate of 98%. The detection cycle was significantly shortened, efficiency was significantly improved, and costs were reduced.
This system provides reliable technical support for food safety supervision and has broad prospects. At the same time, it points out
the deficiencies in data coverage and algorithm generalization, as well as future improvement directions.

Keywords

artificial intelligence; food microbiological testing; convolutional neural network; machine learning
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Research on the Application of Food Inspection Technology
in Food Quality and Safety Control

Haoyu Luo

Yunnan Zhaotong Center for Disease Control and Prevention, Zhaotong, Yunnan, 657000, China

Abstract

Food quality and safety are important foundations for public health governance and high-quality development of regional industries.
Food inspection technologies play a key supporting role in risk identification, quality determination, and regulatory decision-making.
Based on the needs of food quality and safety control, this paper systematically sorts out the technical functions of food inspection
technologies in physical and chemical analysis, microbial detection, and rapid screening, and clarifies their role mechanisms in
the food safety control system. Combining with Yunnan’s regional characteristics of rich ecological resources, diverse agricultural
product types, and concentrated ethnic ¥ % foods, this paper analyzes the impact of plateau environment, traditional processing
methods, and circulation conditions on the morphological characteristics of food safety risks, and further explores the adaptive
requirements and practical value of food inspection technologies in food quality and safety control in Yunnan.

Keywords
food inspection technology; food quality and safety; risk control; regional characteristics; Yunnan
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Construction of Quality and Safety Control System in Food
Processing

Xiaoxin Li
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Abstract

As global food safety challenges intensify, quality and safety management in food processing has become paramount. The food
production process involves multiple stages—from raw material procurement to final product quality control—each of which directly
impacts the safety and quality of the end product. To enhance food safety management, this paper proposes a comprehensive quality
and safety control system for food processing. By integrating risk assessment, identification and monitoring of critical control points,
and effective quality testing methods, the system establishes a structured framework. This approach effectively reduces the risk of
food safety incidents and safeguards consumer health.

Keywords
food processing; quality and safety; control system; risk assessment; quality control
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Antioxidant Properties of Plant Polyphenols in Food
Systems and Their Application Research

Yan Li
Dalian Customs Technology Center, Dalian, Liaoning, 116000, China

Abstract

Plant polyphenols are important natural antioxidants in foods, and their activity is regulated by both molecular structural
characteristics and the food matrix environment. Polyphenols act through antioxidant mechanisms such as hydrogen atom transfer
and single electron transfer, but their structure-activity relationships show significant matrix dependence in real food systems.
Interactions between food components, disturbances from processing conditions, and effects at phase interfaces can all cause
discrepancies between in vitro chemical evaluations and actual application outcomes. Techniques such as microencapsulation, nano-
delivery systems, and synergistic regulation strategies between polyphenols and food components provide technical approaches
to addressing the stability challenges of polyphenols in complex food environments. Applications of grape seed extracts in model
emulsified systems show that proper formulation design and process control can greatly enhance the functional value of polyphenols,
laying the foundation for the precise application of natural antioxidants in the food industry.

Keywords
plant polyphenols; antioxidant mechanisms; structure-activity relationship
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Research on Pretreatment Techniques for Organophosphorus
Pesticide Residues in Food

Ran Wei Yanbo Sun
Puyang Product Quality Inspection and Testing Center, Puyang, Henan, 457000, China

Abstract

Organophosphorus pesticides are widely used in agricultural production due to their high efficiency and broad spectrum, yet their
residues tend to cause human neurotoxicity through bioaccumulation in the food chain. The key to detecting trace organophosphorus
residues in food lies in the pretreatment process. This paper systematically reviews the common pretreatment technologies for
organophosphorus pesticide residues in food, focuses on analyzing the principles and application characteristics of solid-phase
extraction, solid-phase microextraction, dispersive solid-phase extraction and magnetic solid-phase extraction, summarizes the
performance shortcomings of each technology, and proposes that the combination of multiple technologies is the core development
direction for the high efficiency, precision and greenization of pretreatment technologies in the future, providing a technical reference
for the standardization and high efficiency of organophosphorus residue detection in food.

Keywords
organophosphorus pesticides; solid-phase extraction; ionic liquids; molecularly imprinted templates; nanomaterials
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Study on the Influence of Pre-storage Light Selective
Machine Processing on Post-harvest Grain Toxicity Risk

Xiaoliang Huo Liying Qin Xuxin Zhang
China Grain Reserves Jilin Quality Inspection Center Co., Ltd., Changchun, Jilin, 130000, China

Abstract

The quality of post-harvest grain processing directly impacts storage stability and supply chain safety, with micro-damaged grains,
moldy grains, and imperfect grains being key risk sources for toxin accumulation during storage. Optical sorters, by identifying grain
color, spectral reflection, and surface defects, can effectively eliminate latent moldy grains and high-risk grains, significantly reducing
initial toxin levels. This study focuses on major mycotoxins (Aflatoxin, Ochratoxin, Vomaxin, and Fumaxin) and establishes an
analytical framework of “optical recognition—risk classification—toxin migration” to systematically evaluate the intervention effects
of optical sorting on the toxin formation chain. The research demonstrates that optical sorting reduces the sources of pathogenic
fungi, optimizes the microecological structure during storage, and diminishes the potential for toxin regeneration and diffusion,
thereby making the storage process more conducive to maintaining a safe state. This provides crucial technical support for building a
green, low-risk modern grain storage system.

Keywords
optical sorter; post-harvest grain processing; toxin control; storage safety; mold risk
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Policy-driven and Path Exploration for the Food-Drug
Homology Industry under the Healthy China Strategy

Xueying Yan Shenyi Lu
Guangxi City Vocational University, Chongzuo, Guangxi, 532100, China

Abstract

Against the backdrop of the deepening implementation of the “Healthy China 2030 strategy and the opening year of the 15th Five-
Year Plan, the food-as-medicine industry, as a key carrier for the integration and innovation of traditional Chinese medicine and the
health industry, has been endowed with new contemporary significance. This paper systematically reviews the achievements and
bottlenecks of the industry at the end of the 14th Five-Year Plan period, closely aligning with the new national policy orientation in
2026 and emerging trends in Al-powered intelligent technologies, to conduct a forward-looking exploration of industrial upgrading
pathways. While the industry has achieved remarkable progress in scale expansion and business model innovation, deep-seated
issues such as standards, innovation, and industrial chain coordination remain unresolved. The latest national policies continue to
intensify efforts in strengthening standards and regulation, encouraging technological innovation and integration, and promoting
high-level openness. The 15th Five-Year Plan’s deployment to develop new-quality productivity and deepen the integration of
digital technologies with the real economy has charted the course for the industry’s intelligent and green transformation. Al-powered
intelligent technologies, represented by large models, are increasingly permeating from production optimization and precision
services to R&D innovation. Accordingly, this paper proposes an upgrade path centered on “standards-intelligence-ecosystem”:
establishing intelligent standards and traceability systems, creating Al-driven R&D innovation paradigms, enhancing intelligent
collaboration and cluster development across the industrial chain, expanding new intelligent integration scenarios of “food-as-
medicine+”, and implementing internationalization and talent strategies based on digital platforms, aiming to provide systematic
solutions for the industry’s high-quality development in the new era.

Keywords
health China; food as medicine; industrial policy; 15th Five-Year Plan; artificial intelligence; smart technology; industrial chain upgrading
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Comparative Study on Stainless Steel Cell Cover Compared
with Traditional Clay Cell Cover in the Production Process
of Strong-Aroma Baijiu

Zhenfeng Hou Yi Luo Mengtao Yang Dongsheng Shi Dongdong Su
Shandong Jinyuanchun Wine Co., Ltd., Tengzhou, Shandong, 277599, China

Abstract

In the production of strong-aroma baijiu, a comparison of the application effects between mud cellar lids and stainless steel cellar
lids revealed that during fermentation periods of 60 days and 120 days, the temperature rise rate in cellars equipped with mud lids
was faster than that in those with stainless steel lids. Additionally, the acidity and alcohol content of the mash in mud-lid cellars
were significantly lower than those in stainless steel-lid cellars, with the original liquor yield being reduced by 2.52% and 5.24%,
respectively. Baijiu tasting results indicated that the discarded mash liquor and returned mash liquor produced in mud-lid cellars were
more likely to exhibit a muddy odor, adversely affecting the liquor’s flavor profile. Furthermore, the use of stainless steel lids not only
substantially reduces physical labor requirements for workers but also effectively improves the production environment, making the
entire baijiu production process cleaner and more hygienic, thereby further highlighting their advantages.

Keywords
stainless steel cellar cap; traditional clay cellar cap; wine yield rate; wine quality
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A Review on the Effects of Different Gas Components on
the Preservation of Chinese Bayberry

Jun Zhou Ting Yang Fangfang Zhang

Taizhou Food and Drug Inspection and Research Institute, Taizhou Key Laboratory for Quality Safety and Quality Im-
provement of Special Agricultural Products, Taizhou, Zhejiang, 318000, China

Abstract

As a high-value berry with Chinese characteristics, waxberry has a very short post-harvest life and is difficult to preserve, which
severely restricts its industrial development. Modified Atmosphere Preservation (MAP) technology, which regulates the gas
composition in the storage environment, can effectively delay fruit senescence, inhibit microbial reproduction, and maintain nutrition
and flavor. It is a promising green preservation strategy. This paper systematically reviews the research progress on the application
of different gas components, such as oxygen, carbon dioxide, carbon monoxide, and ozone, in waxberry preservation, and deeply
explores their mechanisms of action, including their effects on respiratory metabolism, ethylene action, enzyme activity, microbial
community, and quality metabolism. The article analyzes the advantages and disadvantages of various modes such as conventional
MAP and dynamic MAP, and points out the challenges existing in current research and application. Finally, it looks forward to future
research directions such as precision MAP, technology integration, and safety assessment, with the aim of providing theoretical
references for the in-depth research and industrial application of waxberry preservation technology.

Keywords
waxberry; controlled atmosphere preservation; gas composition; post-harvest physiology; quality regulation; mechanism of action
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Research Progress of Rapid Detection Technology for Food
Contaminants

Shishuang Wang
Jingzhou Food and Drug Inspection Institute China, Jingzhou, Hubei, 434000, China

Abstract

Compared with traditional grain contamination detection technologies, current methods exhibit technical limitations including
prolonged testing cycles, cumbersome operational procedures, and severe sample degradation. This study systematically analyzes
common rapid detection techniques for mycotoxins and heavy metal contaminants, summarizing their operational principles, key
technological advancements, and practical applications. Specific improvement measures are proposed to address existing technical
issues, while further examining the optimal application conditions for different detection technologies. The findings aim to provide
valuable references for food safety regulatory authorities, grain processing industry practitioners, and researchers in detection
technology development.

Keywords
food contaminants; mycotoxins; heavy metals; rapid detection technology; progress in detection methods
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