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ABSTRACT

Yogurt is rich in nutrients and unique in flavor, and its quality and safety have become a major
concern for consumers. The product quality of yogurt, like other food products, is affected by many
factors such as raw and auxiliary materials, production process, production equipment, processing
personnel, production environment, etc. Problems in any one of them may lead to irreversible
changes in the quality of yogurt.

HACCP (hazard analysis and critical control point) is a preventive system for food quality and
safety, which is international recognized in recent years, the application of HACCP becomes a
trendy and necessity all over the world. It is based on the effective implementation of GMP and
SSOP and the food production hazard analysis of the whole process. Therefore, several key
processes or links affecting food safety can be determined to set critical control point. What’'s more,
the critical control point should be controlled strictly in order to eliminate and reduce the
potential hazard to acceptable safety level in food production, storage and sales process.

The development status of dairy products and HACCP system at home and abroad were
analyzed on the basis of fully consulting relevant literature in this paper. According to the
implementation guidelines of HACCP of food enterprises and the actual production situation of YL
Food Co., LTD. the HACCP control and management system of YL future star nutritional juice
yogurt beverage was established. According to the production process, the hazards of each
process were analyzed, key control points were identified, key limit values were established and
corrective measures were formulated to prevent the problem before it occurs.

According to the GMP and SSOP of yoghurt’ production from YL Food Co., LTD, related
technical managers established a HACCP team for yoghurt to analyze the physical,
chemical and biological hazards in the production of yoghurt, use the logical reasoning method of
the determination two to determine the key control point(CCP) in the HACCP system. determine
three critical control points including the Ultra-Pasteurization(hyperpasteurization) (CCP1, Tunnel
sterilization: (CCP2) as well as corresponding assessment indexes and preventive and
corrective measures; Meanwhile, raw materials and packaging materials safety and health
protection system, recall and traceability systems as well as equipment and facilities
maintenance program were also set up. Eventually, the HACCP system of yoghurt was
established.
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1. INTRODUCTION

1.1 Background and significance of the study
1.1.1 Research Background

The development of open international trade promotes the application of HACCP system in China's food processing
industry, Since the first application of HACCP guidelines in 1990 to the national requirements for the standardized application
of HACCP certification system in 2002, the popularity and application of the HACCP system in China's food industry is gradually
improving, involving the specification of the scope is also gradually expanding!¥. In 2018, the CNCA has added allergen
management and food fraud prevention to the system's new certification requirements, which shows that the comprehensive
establishment of a HACCP system for domestic food manufacturers has become a major plan for long-term development,

facilitated by global trends [2].

Thanks to the huge demand for dairy products from a population of 1.4 billion, and the emergence of new brands,
categories and flavours as a result of consumer upgrading, China's yoghurt market leads the world in volume and growth rate.
According to data, sales of yoghurt products in China grew from 45.6 billion yuan in 2012 to 220 billion yuan in 2022, with a
compound annual growth rate of 9.2%. Its share of the overall dairy market jumped from 20% in 2014 to 36% in 2019 and is

expected to rise further to 42.2% by 2024 [3],

After decades of accumulation, we have developed a complete production process system, a product standard system, a
supply chain system from farm to table, as well as a scientific research and technology commercialization system led by
governments at all levels and with the active participation of university research institutes!. However, compared to developed
countries, we still have significant shortcomings in the control of milk sources (animal feeding and quality control of raw milk)
and in our own technology, especially in the research of bacterial strains. In this regard, if domestic yoghurt processors are to
seek long-term development and achieve greater profit margins, they should start with product quality by improving the HACCP
system and GMP management system, and by diversifying their product range to meet the higher international market
requirements while ensuring quality, thus increasing overall product profitability and sales volume [5].

In summary, we can see the importance of food safety and the criticality of food safety production, both for the protection
of domestic food safety and for the higher requirements of yogurt in the international trade market. Therefore, this research
project systematically investigates the process of establishing HACCP system, the optimization of supporting production process
and the implementation of HACCP system in YL company, and finally proposes the practical application of HACCP system in YL
company by closely combining the principle and method of HACCP system management with the production practice of yogurt
products. In the end, by combining the HACCP system management principles and methods with the production practice of
yogurt products, we proposed a practical solution for the application of HACCP system in YL company, in order to provide
guidance and reference for the production practice process of similar yogurt producers, so as to improve the production
management level of similar yogurt producers. Reduce the production of unqualified and unsafe products, reduce the loss of
enterprises in unsafe products, and improve the production efficiency and profitability of enterprises [6].

1.1.2 Research significance
Dairy products have become an important dietary source for modern people, the public's awareness of safe consumption

is increasing, dairy product quality and safety problems are frequent, quality and safety hazards still exist, the rapid development
of the dairy industry in the context of the study of China's dairy product quality and safety risk assessment and supervision has
important theoretical and practical significance [7].

First, it is conducive to improving the theory of dairy product quality and safety evaluation and early warning. On the basis
of a comprehensive analysis of dairy product quality and safety risk factors, two sets of dairy product quality and safety
monitoring index systems will be established, and comprehensive evaluation theories and methods will be applied to evaluate
and warn about the quality and safety of dairy products, so as to improve the theory of dairy product quality and safety
evaluation and early warning.

It is conducive to enriching the theoretical analysis of dairy product quality and safety [8]. The use of economic information
asymmetry theory and signalling game theory to analyse the behavioural game between relevant subjects in the dairy industry
chain is conducive to enriching the theoretical analysis of dairy product quality and safety.



It is conducive to ensuring the quality and safety of dairy products. As an ordinary nutritional product in modern life, the
quality of dairy products is directly related to the health and safety of the public. The series of dairy product quality and safety
problems that have occurred in China have given us a wake-up call. By studying the factors affecting the quality and safety of
dairy products, scientific monitoring and evaluation of dairy product quality and safety, and taking effective quality and safety
control measures can help ensure the quality and safety of dairy products [9].

Although YL Company, the subject of this study, has established a food safety management system and its employees are
able to strictly comply with and implement these specific requirements in their work, there are many factors that affect food
safety in practice, such as during the procurement of raw materials, the procurement of auxiliary materials, the receipt and
storage of raw materials and auxiliary materials, the production and processing of products, the storage and turnover of
products and logistics. The food safety of products can be affected by random chance factors such as intentional or unintentional
misuse of personnel, changes in ambient temperature, humidity, sunlight and other weather conditions, faults in machinery and
equipment, improper operating methods, etc!?l. If Company 's food safety management is negligent or if a food safety incident
occurs for other reasons, not only will there be a risk of compensation, but it may also affect Company 's goodwill and sales of its
products, and may even lead to Company 's bankruptcy. As a result, Company has potential business risks that extend to failures
in food safety management.

The research in this paper is based on an in-depth study of the problems with the food safety management system and
proposes an optimisation plan for the company's food safety management system for yoghurt production, which will help the
company to establish a sound food safety management system [11].

1.2 Basic concept definition
1.2.1 Definition of Food Safety

The definition of food safety varies depending on the point of view, but there are four main quadrants from which to
understand the definition of food safety. Firstly, in terms of the definition of food safety law, food safety means that food is non-
toxic, non-hazardous, meets the nutritional requirements that it should have, and does not pose any acute, sub-acute or chronic
risk to human health. Secondly, in the price quadrant, the concept of food safety means that food should be affordable to
consumers in terms of everyday food consumption, i.e. not particularly expensive for the majority of consumers [12]. Again, in
the food safety quality quadrant, food should provide nutrition that helps people grow healthily and ensure food safety and food
hygiene. Furthermore, from the health quadrant, food safety should also ensure that the environmental aspects of the food are
not contaminated by harmful substances, or even that the environment in which the food is produced is contaminated on a
large scale [13]. Overall, food safety needs to ensure that consumers do not suffer from maintenance of the raw materials,
production and processing of food, as well as the storage, transportation and then consumption end of the sales process, all in
accordance with national food safety standards and laws and regulations.

1.2.2 The concept of a food safety management system

Food safety management is a set of activities closely focused on food risks, aimed at reducing, minimising or eliminating
food safety risks and producing nutritious and healthy food. In a scientifically designed, rational, smooth and tightly operating
food safety management system, the government does not have to use on-site supervision and inspection to monitor the
production and processing of food in enterprises and the circulation of food in the market, which is the direction pursued in
building the structure of a socialist food safety supervision and management system in the new era of China [14]. The formation
of a good food safety management system in a country is the result of the joint efforts of the consumer, the government and the
main actors in the production industry. The government, as a strong supervisory body, has an unshirkable responsibility to
ensure that food is safe and reliable for consumers and that their health is not threatened by problematic foods.

Thus, the food safety management system is not a separate subjective function in achieving its safety management
objectives, but rather a comprehensive multi-subject functional mechanism combining government, business and consumer
end-point feedback, within which the rules for the implementation of food safety management standards are embedded [15].
Includes food safety manuals, procedure documents, level 3 documents, level 4 documents, PRPs (Prerequisite Program) -
OPRP (Operational Prerequisite Program) . HACCP and CCP (Critical Control Point) , formation of an integrated food safety
management system system.

1.2.3 HACCP theoretical definitions and key points
HACCP (Hazard Analysis and Critical Control Point, According to the standard "Basic Terminology for the Food Industry",
HACCP is defined as a comprehensive method and model for controlling food hazards during the production (processing) of food,
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targeting the raw materials needed for food production and the related production process technology, equipment use and food
quality control set by the enterprise in the actual production process [16]. By building a monitoring model for the production and
distribution of food in these areas that directly affect food safety, and through monitoring and prevention mechanisms, food
safety problems can be identified and detected at an early stage, thus minimising the production of unsafe food by companies
and ensuring the health and safety of consumers.

A review of the information reveals that since the 1960s, NASA has been working with PILLSBURY to develop a HACCP
system to ensure the safety of the food consumed by astronauts on the moon, which has played an important role in ensuring
the food safety of astronauts and the US nation*”. The Chinese food industry began to introduce this standard in the early 1990s,
analysing the raw materials, auxiliary materials and packaging materials used in food production from a systematic perspective
in three dimensions: biological, chemical and physical, and analysing the entire process of production and processing, the
equipment used, the packaging and storage environment, as well as the operational behavioural factors that affect food safety in
these processes. Through this analysis, the key aspects of food safety are identified, monitoring procedures and standards are
established for the key aspects identified, and effective corrective measures and verification procedures are developed for
possible deviations to promote a significant improvement in food safety in China.

The key elements of the HACCP theory, the food safety assurance system theory, are the following three levels, the first of
which is the process safety assessment of raw and auxiliary materials for food, i.e. the potential safety prevention of raw and
auxiliary materials at every stage of the distribution process [18]. The second level is the setting up of a critical safety control
point structure, based on the assessment of food safety in the above-mentioned segments and on the different characteristics of
the different food production and processing enterprises in terms of internal workshops, industry and distribution. HACCP is a
high standard for food safety management in the food industry and plays a key role in analysing and diagnosing potential food
safety problems, identifying critical control points, setting critical limits and developing corrective measures for food problems!*!,
The use of HACCP to establish a food safety management system provides a clear, accurate and complete record and
documentation of food hazards in the production process and the operation of the system.

HACCP is divided into 5 steps and 7 principles. The fourth principle is to establish monitoring procedures for the critical
control points, the fifth principle is to establish corrective measures in the event of a CCP critical control point going out of
control, the sixth principle is to establish a validation procedure to prove that the HACCP system is working effectively and the
seventh principle is to establish a record control system for all operational processes [20].

1.2.41S022000 definition and content
Definition of ISO 22000: A food safety management system developed by the ISO/TC34 Technical Committee on Agri-Food
specifically for use within the food chain.

I1SO22000 applies to food manufacturers, the wholesale and retail sector, but also to food-related logistics companies,
suppliers of packaging materials and so on. In other words, the system can be established for anything related to the food
chain,

The HACCP concept, born in the 1960s, is the origin of the 1SO22000 system, which was established with the main
objective of establishing an effective system of analysis for food production and related companies to reduce food safety
hazards. To ensure food safety from the agricultural product to the tablel??. This in turn regulates the management of raw
materials, the quality control of the production process and the logistics of the cold chain. To ensure that the products delivered
to consumers are safe and secure.

The I1SO 22000 system is divided into four key elements, namely communication, system management, prerequisite
programmers and HACCP principles. Communication is the foundation for the effective operation of the 1ISO22000 system.
Communication includes both internal and external communication. Communication includes food quality guidelines,
responsibilities and authorities, staff training, product safety, food safety laws and regulations, hazard identification and
acceptable levels, etc. Channels of communication of information are generally the responsibility of the company's food safety
team and the food safety team leader. System management refers to the process of using a proven food safety management
system and integrating it into the company's daily management system. The HACCP principle is at the heart of the entire ISO
system!??], Its seven principles are applied as a methodology for the entire system establishment process. It shows that hazard
analysis is at the heart of the planning for the realization of safe food, with the product characteristics, intended use, flow chart,
processing steps and control measures and communication in the preparatory steps as input to the hazard analysis and its
updating; it also requires the organic integration of the HACCP plan and the prerequisites and prerequisite programmes [24].
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The international standard CAC/RCP 1.1 "General Principles of Food Hygiene 1997 Revision 3" defines HACCP as a food
safety control system that identifies, analyzes, prevents and controls key hazards in the food production and processing process
[25]. The HACCP system is an important tool for safeguarding and controlling food safety. The system is based on prevention and
focuses on the detailed analysis of possible hazards during the food production process, identifying the links that lead to food
safety problems, establishing key control points, and establishing corresponding preventive measures to reduce the number of
products with food safety problems in the food production process, reduce the number of unqualified products, and thus reduce
the hazards of products with food safety problems to end consumers.

1.2.5 Differences and links between ISO22000 and HACCP

The difference :

(1) The systems are different ISO 22000 and HACCP are different standards. The CAC (Codex Alimentarius Commission) is
the developer of HACCP, which sets out the hazards and critical control points as the principles of the system.

(2) The scope of application is different to that of food production and related to the HACCP standard. However, 1ISO22000
has a much wider scope of use and the various management systems and requirements established by companies can be
integrated into the system. It covers the entire production process. One of its aims is to ensure that the quality of the products is
consistent and to improve the management of the company [26].

(3) The 1ISO22000 system establishes a traceability system and a withdrawal mechanism for unsafe products. Food
products need to be withdrawn in the event of quality problems, and a traceability system is established to investigate any link
from the raw material supplier to the final product. In this way the consumer is held accountable and the risk to the consumer in
using the product is reduced. The ISO 22000 system specifies the requirement to implement a withdrawal mechanism, while
HACCP does not [27].

The connection : The ISO 22000 system is based on HACCP, which was first used by NASA in the development of
aerospace food to ensure the safety of astronauts, and was designed and developed as ISO 22000, which inherits the principles
of HACCP and incorporates some of the principles and methods of ISO 9001, gradually improving them and eventually forming
its own standard. The ISO 22000 system is therefore more conducive and suitable for systematic control by food-related
companies.

1.3 Benefit analysis of implementing HACCP

Traditional product quality control is an afterthought. Usually, product defects can only be found through later inspections.
However, this method cannot show which part of the product quality is problematic [28]. At the same time, on the basis of the
above confirmed product quality problems, the company aims to find quality risks. Points will be repeatedly tested many times,
and these experimental processes will consume a lot of additional inspection costs. In fact, the defects of the products that have
been tested for quality problems have already formed, so the company pays not only the inspection costs, but also the product
itself?°). This post-solving problem control mode is very unrealistic and impractical to find potential hazards through centralized
testing of the final product. There are great limitations and lags in the practical operation process, and the final cost is often
relatively high. At the same time, this method has great limitations in collecting and analyzing the root causes of product quality
problems and obtaining meaningful and representative safety information [30].

The reason for the HACCP system is that it is a pre-control system for food quality and safety management and a
preventive technical management system%. It uses the principles and methods of food technology, microbiology, chemistry
and physics, quality control and risk assessment to prevent, control and control the entire product processing process from the
source to the processing to the market circulation to the consumption process. Information feedback, etc., incorporate every
product safety production link into the food safety production process, breaking through the traditional one-sided inspection of
finished products, and can more effectively reduce product quality problems through preventive methods. According to
statistics from the U.S. Food and Drug Administration (FDA), companies involved in aquatic product processing have a 20%-60%
reduction in the probability of product quality and safety issues that run the HACCP system than those that do not run the
HACCP system [32].

Of course, the operation of the HACCP system also requires more manpower, facilities and other costs. Since the
establishment and operation of the HACCP system are based on the word "fine", in this case, if you want to meet the operating
standards and requirements of HACCP, you need to invest more human resources in hygiene maintenance, data recording and
storage, Testing and inspection, etc.
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In addition to using the HACCP system to control the quality of product production, many food processing companies, in
order to adapt to the needs of the international market and the requirements of purchasing companies, will choose to conduct
HACCP system certification audits through third-party certification, and the process of passing the audit is also Need to pay a
large part of human and economic costs [33].

Focusing on the benefits and costs brought by the implementation of the HACCP system by various production enterprises,
on the one hand, from the internal point of view of the enterprise, the implementation of the HACCP system by the enterprise
has improved the safety and quality of products and reduced the direct economic losses caused by substandard products. The
standardization of the production process of the product saves the management cost of the enterprise, improves the production
efficiency, and enhances the staff's quality awareness. On the one hand, from the perspective of external effects, the company’s
product quality has improved, the company’s market recognition has increased, its popularity has increased, and its brand value
has increased®. To a certain extent, it has indirectly increased its market share and can be realized to a greater extent. High-
quality products at competitive prices. On the other hand, from the perspective of achieving social benefits, the improvement of
product quality is directly related to the development of people's livelihood, and indirectly creates immeasurable benefits for
the society. From the perspective of the long-term development of the enterprise, and from the perspective of corporate
accounting benefits alone, there is a clear contrast between the cost paid by the enterprise and the actual benefits finally
realized[35]. Coupled with the positive impact on social welfare and social and economic benefits, the implementation of the
HACCP system for product quality control and control by the company is more beneficial than avoiding the company or the
society.
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