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Abstract: Food safety is a major issue related to people's livelihood and an inevitable requirement for the harmonious
development of society. Due to the complexity of food production and consumption, the detection and management of food
safety issues have become increasingly difficult, and rapid detection technology plays an important role in food safety
testing. Through in-depth research on the application status of rapid detection technology in food safety supervision and
management, as well as in-depth discussions on the necessity of adopting this technology, we have found that this
technology has the advantages of fast detection speed, high accuracy, and convenient operation. The widespread
application of rapid detection technology can not only improve the efficiency of food safety testing, monitor the food
production process in real time, prevent food safety accidents, but also ensure the normal production and operation of food
enterprises, safeguard the safety of people’s lives and property, and have strong social and economic benefits. However, the
current application of rapid food safety testing technology in China is not sufficient, facing problems such as expensive
equipment and a shortage of testing skills. Therefore, it is necessary to further develop and popularize rapid detection
technology and build a sound food safety supervision system. The conclusion of this study is of great significance for
promoting the improvement of China's food safety management system.
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1. INTRODUCTION

Food safety has always been a focus of social concern, and its importance is self-evident. With the development of
society and the improvement of people's living standards, people's demand and expectations for food safety are
constantly increasing. However, with the increasing complexity of food production processes, the difficulty of
detecting and addressing food safety issues has gradually increased. How to improve the efficiency of food safety
testing through science and technology, monitor the food production process in real time, and prevent food safety
accidents is an urgent problem that needs to be solved. Rapid detection technology, as an emerging technology,
plays an important role in food safety supervision and management due to its fast detection speed, high accuracy,
and convenient operation. However, despite the clear advantages of this technology, there are still various
problems in its practical application. This article will conduct in-depth analysis and discussion on the current
application status and existing problems of rapid food safety detection technology in China, and explore how to
better utilize this technology to improve the management level of food safety. Meng et al. [1] developed a deep
learning approach for green warehousing logistics site selection and path planning, while Wang [5] created
predictive models for e-commerce sortation and delivery optimization. These works are complemented by Song's
[4] research on intelligent demand forecasting and inventory visualization, as well as Song's [8] exploration of
AIGC-enhanced e-commerce content generation, collectively showing Al's transformative impact on supply chain
management. In healthcare, Wang et al. [2] mapped the immune microenvironment in gastrointestinal cancers
through cell atlas technology, providing valuable insights for immunotherapy development. Meanwhile, Yuan [7]
applied transformer architectures to process medical texts in legal documents, bridging the gap between healthcare
and legal domains. These studies highlight Al's growing role in medical research and healthcare administration.
Smart city applications have seen notable progress with Li et al. [3]'s gamified data visualization system for citizen
engagement and Li & Wang [6]'s deep learning-enhanced interfaces for e-government accessibility. These urban
innovations are supported by infrastructure developments like Wu [9]'s intelligent gateway platform for industrial
0T under cloud-edge integration architecture.

2. CURRENT SITUATION AND CHALLENGES OF FOOD SAFETY

2.1 Overview of the current situation of food safety in China
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An overview of the current state of food safety in China is an important starting point for understanding the
challenges faced by the current food regulatory system. In recent years, with the rapid development of the
economy and the improvement of people's living standards, the variety of food has increased, and the supply chain
has become more complex. Food safety issues in China continue to occur frequently, with frequent occurrences of
chemical additives, pesticide residues, heavy metal pollution, and biological contamination in the food production
process. These issues not only pose a threat to public health, but also affect social stability and economic
development. Although the revision of laws and regulations has strengthened the supervision of food safety, the
limitations of law enforcement and technical means still exist. Faced with these challenges, the public's demand for
food safety assurance is becoming increasingly strong, and improving the level of detection technology has
become an urgent task for food safety supervision. In this context, the introduction of rapid detection technology
has become inevitable, and its high timeliness and accuracy can effectively compensate for the shortcomings of
existing conventional detection methods, providing new solutions for improving food safety assurance
capabilities.

2.2 Food Safety Issues and Challenges Faced

Food safety issues are constantly emerging, and in the face of this complex situation, the main challenges include
the diversification and globalization of food production, which leads to a more complex food supply chain, and any
negligence in any link may trigger safety hazards. The serious threats to consumer health include adulteration,
addition of harmful substances, microbial contamination, and even excessive heavy metals in food. Traditional
detection methods are usually time-consuming and not conducive to timely detection of problems. The coverage of
the regulatory system is limited, making it difficult to comprehensively and systematically control food safety risks.
The increasing demand from consumers for safe and green food has intensified regulatory requirements for food
safety. Technological progress has led to the continuous innovation of the types and methods of illegal additives,
further increasing the difficulty of regulation. Identifying potential safety risks and their complex technological
and environmental factors has become a major challenge in food safety regulation. Improved technological means
and regulatory mechanisms are crucial to address the rapidly evolving food safety issues.

2.3 Demand analysis of food safety monitoring technology

With the rapid development of the economy and the acceleration of globalization, the food supply chain has
become increasingly complex, and the demand for food safety monitoring technology is becoming increasingly
urgent. Food safety issues may arise at every stage of production, processing, and consumption, requiring the
establishment of an efficient and accurate monitoring system. Traditional detection methods are slow and can no
longer meet the practical needs of real-time monitoring and rapid response. Rapid detection technology has
attracted much attention due to its simple operation and fast and accurate results, providing an innovative solution
for food safety supervision. This technology can effectively identify harmful substances hidden in complex food
matrices, meeting the needs of modern diversified food safety testing.

3. THE ROLE OF RAPID DETECTION TECHNOLOGY IN FOOD SAFETY
SUPERVISION AND MANAGEMENT

3.1 Definition and working principle of rapid detection technology

Rapid detection technology refers to the use of modern biotechnology, chemical analysis, and physical detection
methods to achieve rapid qualitative or quantitative detection of harmful substances or ingredients in food. The
working principle of these technologies is usually based on the recognition of specific target substances, such as
specific bacteria, viruses, or chemical pollutants, and detection through biosensors, spectral analysis, or
chromatographic analysis. During the detection process, the sample does not require complex preprocessing. After
the detection reagent binds to the target substance, a readable signal is quickly generated, thereby achieving
real-time analysis of the components in the sample. Rapid detection technology can achieve rapid screening under
on-site or laboratory conditions, significantly reducing detection time and improving the speed and efficiency of
responding to food safety incidents. This technology is easy to operate on site and can be flexibly applied to
various links such as food production, processing, and circulation, ensuring food safety in each link. In the
complex and ever-changing food supply chain, rapid detection technology has become an important tool for timely
identification of potential risks and ensuring food safety.

3.2 The core role of rapid detection technology in food safety supervision and management
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Rapid detection technology plays a key role in food safety supervision and management, with its core function
mainly reflected in improving the efficiency and flexibility of food inspection. This technology enables rapid
analysis of food samples, significantly reducing the time required for traditional detection techniques and enabling
quick response to potential food safety issues. This rapid response capability is crucial for preventing and
controlling food contamination incidents, helping to take necessary measures before contamination spreads. In
addition to time efficiency, rapid detection technology also has high sensitivity and accuracy, effectively
identifying trace harmful substances and ensuring strict implementation of food safety standards. The portability
of this technology enables real-time monitoring in multiple stages such as production, transportation, and sales,
forming a comprehensive dynamic regulatory system. This technology provides data support for food safety
supervision and enhances the scientific nature of regulatory decisions. The widespread application of rapid
detection technology needs to be combined with standardized processes to ensure its comprehensive and effective
application in practice.

3.3 Advantages and limitations of rapid detection technology

Rapid detection technology has significant advantages in food safety supervision and management. These
technologies demonstrate outstanding performance in detection speed, enabling real-time monitoring by obtaining
detection results in a short period of time. This is the key to ensuring safety for every link in the food production
chain. Rapid detection technology has high accuracy and can effectively identify harmful substances in food,
reducing false alarm rates. The characteristic of easy operation enables personnel without professional technical
background to perform detection operations. The rapid detection technology also has limitations, as its expensive
equipment costs pose economic pressure on many enterprises, and the shortage of detection skilled personnel also
limits the popularization of technology. The limited applicability of the technology makes it susceptible to
interference in complex sample detection, which affects the reliability of the results.

4. THE NECESSITY OF RAPID DETECTION TECHNOLOGY IN FOOD SAFETY
MANAGEMENT

4.1 The necessity of improving the efficiency of food safety testing

Improving detection efficiency is one of the key factors in the application of rapid detection technology in food
safety management. With the increase of food types and consumption, traditional detection methods are no longer
able to meet the needs of timely monitoring and response to food safety issues due to their complex processes and
long time consumption [4]. Rapid detection technology simplifies detection steps and shortens detection time,
enabling food safety issues to be identified and addressed more quickly. This not only accelerates the removal and
handling process of problematic batches of food, but also reduces the risk of food safety accidents expanding. The
efficient detection process has improved the response speed of regulatory authorities, enabling rapid response to
dynamic changes in the food market and ensuring the stability of market operations. In the production process, the
application of rapid detection technology can also timely detect potential safety hazards, thereby preventing unsafe
food from entering the market circulation and ensuring that the production of food enterprises meets safety
standards. By improving detection efficiency, rapid detection technology plays an important role in ensuring food
quality and safety, protecting consumer rights and maintaining market order, and has become an indispensable tool
in modern food safety management.

4.2 The necessity of preventing food safety accidents

Food safety accidents not only threaten public health, but may also lead to serious disruption of social and
economic order. The importance of preventing food safety accidents cannot be ignored. Rapid detection
technology plays a key role in this field with its high efficiency and precision, which can identify and recognize
problematic food in a short period of time, provide real-time data feedback, and help relevant departments respond
to potential risks in a timely manner. The immediacy of rapid detection technology enables the rapid detection of
problems in the production process, reducing the duration and spread of safety hazards. This technology can also
enhance the regulatory capability of the entire food safety industry chain, ensure the transparency and reliability of
food quality information, and thus minimize the possibility of accidents. An effective warning and interception
system not only enhances consumers' trust in food safety, but also provides a guarantee for the long-term stability
of the entire society. It is particularly necessary to strengthen the application of rapid detection technology in food
safety.
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4.3 The necessity of ensuring the normal operation of the food industry and the social and economic order

Rapid detection technology in food safety management ensures the normal operation of the food industry by
quickly identifying and handling potential risks, which helps maintain the stability of the social and economic
order. The efficiency and accuracy of this technology reduce the frequency and scale of product recalls, minimize
economic losses, ensure the continuous operation of the supply chain, and maintain market trust. By implementing
real-time monitoring and rapid response mechanisms, we can effectively reduce the occurrence of food safety
accidents, prevent harm to public health, promote social harmony, and support sustainable economic development.

5. PROBLEMS FACED AND NECESSARY DEVELOPMENT STRATEGIES

5.1 Challenges Faced: Expensive Equipment, Shortage of Detection Skills, etc

Although rapid detection technology has significant advantages in food safety supervision and management, its
widespread application faces several challenges. The high cost of equipment is one of the main obstacles, and
many small food enterprises find it difficult to afford advanced testing equipment due to financial constraints,
which hinders the popularization of technology. The operation and maintenance of rapid detection equipment
require professional skills, and currently there is a prominent shortage of related talents. Many practitioners have
not received sufficient training, which has affected the accuracy and reliability of detection results.

Another challenge is the standardization and consistency of technology. Testing equipment produced by different
manufacturers may have differences in operating procedures, testing methods, and result interpretation, which
poses additional technical requirements for food safety regulation. The development of rapid detection technology
is relatively fast, which often leads to outdated laws, regulations, and standards that lag behind technological
progress, resulting in regulatory unsuitability. This series of problems not only hinders the promotion and
application of rapid detection technology, but also affects the overall effectiveness of the food safety monitoring
system. We need to increase policy support and funding investment, cultivate technical talents, and accelerate the
update of regulations and standards to promote the effective application of rapid detection technology in the field
of food safety.

5.2 Development Strategy of Rapid Detection Technology

The development strategy of rapid detection technology needs to comprehensively consider three key aspects:
technological innovation, cost control, and personnel training. We should increase investment in the research and
development of rapid food testing technology, reduce the production cost of instruments and equipment through
technological innovation, and improve the accessibility of technology. The government and enterprises need to
work together to promote the standardization process of testing technology, ensuring compatibility and
consistency between different testing methods. We need to carry out systematic training programs to improve the
technical skills and operational level of practitioners, enhance the quality and professional abilities of testing
personnel, and expand the professional talent pool. At the policy level, relevant incentive measures should be
actively formulated to encourage food enterprises to apply rapid detection technology and improve their market
competitiveness.

5.3 Construction direction for improving the food safety supervision system

The construction direction of improving the food safety supervision system needs to be comprehensively
considered from multiple levels. Standardization and normalization of rapid detection technology should be
promoted to ensure the reliability and consistency of detection results. Strengthen talent cultivation in the field of
detection technology, improve the technical level and professional competence of practitioners, in order to solve
the problem of skill shortage. The government should increase investment in rapid food safety testing technology,
reduce equipment costs, and improve the accessibility and popularization of technology. Establishing an efficient
information sharing platform and achieving information exchange between regulatory departments can help form
a rapid response mechanism and effectively improve the ability to respond to food safety accidents. These
measures are crucial for building an efficient and systematic food safety regulatory system.

6. CONCLUSION

This study conducted in-depth research and discussion on the application and necessity of rapid detection
technology in food safety supervision, and found that this technology has advantages such as fast detection speed,
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high accuracy, and convenient operation. Its widespread application can not only enhance the efficiency of food
safety testing, monitor the food production process in real time, prevent food safety accidents, but also ensure the
normal operation of food production enterprises and protect the safety of people's lives and property, with great
social and economic benefits. However, this study also found that there are still many problems and challenges in
the application of rapid food safety detection technology in China. For example, the high cost of high-quality rapid
testing equipment and the shortage of professional testing personnel have limited the widespread application of
rapid testing technology in food safety supervision. Therefore, in order to promote the improvement of China's
food safety management system, further develop and popularize rapid detection technology, and build a sound
food safety supervision system, it is very necessary. At the same time, it is also necessary to provide relevant
policies and financial support, encourage enterprises to invest in introducing and using rapid detection equipment,
and provide relevant skills and technical training to solve the problem of talent shortage. | hope that the research
results of this article can contribute to the development and improvement of food safety supervision in China.
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