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EFFECT OF CRITICAL CONTROL POINTS ON MICROBIOLOGICAL SAFETY AND
ORGANOLEPTIC CHARACTERISTICS OF «PHILADELPHIA» SUSHI

Abstract: The article presents the results of a study aimed at enhancing the safety and quality of a
popular foodservice product — Philadelphia sushi. The relevance of this study is driven by the expanding
production and consumption of Japanese cuisine products, as well as the associated microbiological hazards
arising from the use of perishable ingredients. The main objective of the work was to develop and substantiate
a structure for managing the safety of food products based on HACCP principles, with a focus on the critical
control points (CCPs) of the production process.

The study employed methods of hazard analysis, CCP identification using a «decision tree», as well
as the establishment of critical limits and corrective actions. A thorough analysis of the technological cycle,
which included 16 stages and 54 operations, initially identified 11 CCPs.

For practical implementation, the system was optimized to four of the most important control points:
acceptance of raw materials, storage of rice and fish semi-finished products, the manufacturing process, and
storage of the finished product. For each CCP, strict critical limits for temperature, storage duration, and
microbiological indicators were defined, and monitoring procedures were developed.

The scientific and practical significance of the study lies in the development of an adapted and effective
HACCP plan, the implementation of which substantially reduces microbiological risks, ensures consistent
quality and safety of the finished dish, and proves to be economically viable for foodservice enterprises.

Key words: HACCP, critical control points, food safety, microbiological risk, organoleptic properties,
Philadelphia sushi, technological process, catering.

Introduction

The global expansion of Japanese cuisine, particularly in Kazakhstan, has led to a significant
increase in the production and consumption of sushi products, including the «Philadelphia» roll. This
dish is characterized by the use of high-risk, perishable ingredients such as raw fish, cream cheese,
and cooked rice, which create a potential medium for the growth of pathogenic microorganisms like
Salmonella spp., Listeria monocytogenes, and Staphylococcus aureus [1, 2].

The HACCP (Hazard Analysis and Critical Control Points) system is an internationally
recognized proactive approach to ensuring food safety [3, 4]. Previous research, including the work
of Koksharov A.A. [5], has demonstrated the applicability of HACCP principles to Japanese cuisine,
identifying key hazards at various production stages. Furthermore, international guidelines provide
frameworks for HACCP plans for specific ingredients like sushi rice, emphasizing critical measures
such as temperature control [6].

However, a critical review of the literature reveals a significant research gap. While many
studies and guidelines focus on general HACCP principles or specific ingredients, there is a lack of
comprehensive, evidence-based HACCP plans tailored for complex, multi-component ready-to-eat
products like "Philadelphia” sushi. Many existing plans are either too generalized or excessively
complex, containing an impractical number of Critical Control Points (CCPs) for small and medium-
sized catering enterprises to manage effectively [7, 8]. Crucially, many proposed plans lack
experimental verification through microbiological analysis to validate the identified hazards and the
effectiveness of the proposed control measures.

This identifies the research problem: the absence of a scientifically substantiated and
practically optimized HACCP plan for «Philadelphia» sushi that is validated by microbiological data.

The scientific novelty of this work is the development of an optimized HACCP plan based on
a detailed hazard analysis and verified by comparative microbiological testing of raw materials from
establishments with different levels of HACCP implementation.

The hypothesis of this study is that the optimization of the HACCP system, focusing on a
minimized set of the most significant CCPs, will be effective in controlling microbiological risks, a
claim supported by empirical microbiological evidence.
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The aim of this work is to develop, substantiate, and validate a HACCP plan for
«Philadelphia» sushi, focused on a minimized set of critical control points, with validation provided
through comparative microbiological analysis.

Research Methods

This comprehensive study was conducted from February to November 2025 and combined
theoretical HACCP plan development with practical microbiological verification. The research was
structured in two phases:

Systematic development of a HACCP plan for «Philadelphia» sushi production.

Empirical validation through microbiological analysis of raw materials according to Technical
Regulation TR CU 021/2011 «On Food Safety».

Microbiological Analysis Methods

Microbiological analysis was performed in accordance with Technical Regulation TR CU
021/2011 «On Food Safety», Appendix 2, Table 1, paragraph 1.2. The testing was conducted at the
accredited Research Laboratory for Food Quality and Safety Assessment of JSC «Almaty
Technological University» using the following standardized methods:

For salmon samples analysis:

Total Aerobic Mesophilic Count (TAMC): GOST 10444.15-94 (Food products. Methods for
determination of quantity of mesophilic aerobic and facultative anaerobic microorganisms)

Coliform Bacteria: GOST 31747-2012 (Food products. Methods for detection and quantity
determination of coliforms)

Pathogenic microorganisms, including Salmonella: GOST 31659-2012 (Food products.
Method for the detection of Salmonella spp.)

Listeria monocytogenes: GOST 32031-2012 (Food products. Methods for the detection of
Listeria monocytogenes)

Hazard Analysis and CCP Determination

The identification of Critical Control Points was performed using the Codex Alimentarius
decision tree methodology. The hazard analysis included:

Biological hazards: Assessment of microbiological contamination risks according to TR CU
021/2011 requirements

Chemical hazards: Analysis of potential chemical contaminants based on raw material
specifications

Physical hazards: Identification of physical contaminants through process analysis

Sampling and Testing Conditions

Testing was conducted under standardized laboratory conditions:

Temperature: +21°C = 2°C

Relative humidity: 64% % 5%

Sample preparation and analysis followed GOST ISO 7218-2015 requirements

Critical Limit Establishment

Critical limits were established based on:

TR CU 021/2011 regulatory requirements

Sanitary Rules and Norms (SanPiN)

Technical specifications of the manufacturing enterprise

Scientifically validated data on microbial growth kinetics

All monitoring procedures and corrective actions were developed in accordance with ST RK
1179-2003 «<HACCP System. Requirements».

Technological cycle of preparing «Philadelphia» sushi

The production of Philadelphia sushi is defined by a comprehensive technological cycle,
encompassing a sequence of meticulously designed processes and operations, as detailed in the
flowchart presented in Figure 1.

Figure 1. Flowchart of the technological process for preparing «Philadelphia» sushi, showing
16 main processes and 54 technological operations. The diagram illustrates the complete production
cycle from raw material acceptance to finished product serving, with particular emphasis on critical
control points. Key stages include: 1.1 — Raw material acceptance; 1.2 — Storage under two
temperature regimes (0 to +25°C and +2 to +6°C); 1.4 — Preparation of raw materials (1.4.1 —
Sugar/salt unpacking; 1.4.2 — Rice grain unpacking; 1.4.3 — Fish unpacking and ice removal; 1.4.4
— Nori unpacking; 1.4.5 — Cucumber unpacking; 1.4.6 — Cream cheese unpacking; 1.4.7 — Mitsukan
vinegar unpacking; 1.4.8 — Pickled ginger unpacking; 1.4.9 — Wasabi powder unpacking; 1.4.10 —
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Soy concentrate unpacking); 1.5 — Semi-finished product preparation; 1.6 — Sushi manufacturing;
1.7 — Dish decoration; 1.8 — Finished product storage at +2 to +6°C; 1.9 — Product serving. Note:
The flowchart was developed by the authors specifically for this study.
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Note: the flowchart includes standard technological operations adapted by the authors for the specific product.
Source: developed by the authors.
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For a detailed examination of the Philadelphia sushi production process, a comprehensive
flowchart was developed (Figure 1), providing a systematic overview of all stages under direct control
of the catering establishment. Given that public catering organizations typically offer diverse menus,
the flowchart was specifically designed for Philadelphia sushi and its corresponding semi-finished
products to ensure precise hazard analysis.

The technological cycle encompasses 16 distinct processes and 54 technological operations,
systematically organized as follows:

The initial process (1.1) involves the acceptance of raw materials and ingredients, requiring
gualitative and quantitative verification against established specifications. This is followed by storage
processes (1.2) under two temperature regimes: ambient storage (0 to +25°C) and refrigerated
storage (+2 to +6°C).

Process 1.3 covers the opening of transport containers, while Process 1.4 details the
preparation of specific ingredients:

1.4.1: Unpacking of bulk ingredients (sugar, salt)

1.4.2: Unpacking of rice grains

1.4.3: Unpacking of fish with ice chip removal

1.4.4: Unpacking of nori seaweed

1.4.5: Unpacking of cucumbers

1.4.6: Unpacking of cream cheese

1.4.7: Unpacking of Mitsukan vinegar

1.4.8: Unpacking of pickled ginger

1.4.9: Unpacking of wasabi powder

1.4.10: Unpacking of soy concentrate

The semi-finished product preparation stage (1.5) includes seven sub-processes:
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Rice preparation involving mixing, heating, boiling, and cooling of seasoning components
(1.5.1.a.1-4), followed by sieving, washing, boiling, and steaming rice at 265°C (1.5.1.b.1-4),
culminating in mixing and storage at 260°C (1.5.1.c.1-2)

Nori sheet preparation through cutting and ambient storage (1.5.2.1-2)

Cucumber preparation involving cleaning, sorting, washing, trimming, cutting, and
refrigerated storage (1.5.3.1-6)

Cream cheese preparation for operational convenience (1.5.4.1-2)

Fish processing through washing, scaling, trimming, filleting, slicing, and refrigerated storage
(1.5.5.1-6)

Wasabi paste preparation via water heating, cooling, mixing, and refrigeration (1.5.6.1-4)

Ginger preparation through marinade separation and refrigeration (1.5.7.1-2)

Soy sauce preparation through dilution, heating, cooling, and refrigeration (1.5.8.1-4)

The manufacturing process (1.6) comprises:

1.6.1: Rice spreading on nori

1.6.2: Filling application with cheese and cucumber

1.6.3: Roll formation

1.6.4: Fish wrapping

1.6.5: Final shaping

1.6.6: Portion cutting

The final stages include dish decoration (1.7), refrigerated storage at +2 to +6°C (1.8), and
serving (1.9). This detailed flowchart serves as the foundation for systematic hazard analysis and
CCP identification throughout the production cycle.

Identification and determination of Critical Control Points

A Critical Control Point (CCP) is defined as a step at which control can be applied and is
essential to prevent, eliminate, or reduce a food safety hazard to an acceptable level. The
establishment of CCPs is crucial for managing potential biological, chemical, or physical hazards
that could cause illness or injury if not properly controlled. The accurate determination of CCPs within
the process flow relies fundamentally on information obtained through comprehensive hazard
analysis.

The identification of CCPs was conducted using a systematic two-stage approach. The initial
stage employed the Codex Alimentarius "Decision Tree" methodology (Figure 2) to evaluate each
process step against four key questions:

Are control measures in place for the identified hazard?

Does this step eliminate or reduce the hazard to an acceptable level?

Could contamination occur at or increase to unacceptable levels?

Will a subsequent step eliminate or reduce the hazard to an acceptable level?

Figure 2. Decision tree for Critical Control Point identification (Codex Alimentarius, 2023).
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Figure 2 — Decision tree for CCP identification
Source: developed by the authors based on the Codex Alimentarius methodology [3]

The systematic application of this decision tree to all 54 technological operations initially
identified 11 potential Critical Control Points, each addressing specific hazard factors as detailed in
Table 1. The hazard analysis considered:

Biological hazards (pathogenic microorganisms, microbial growth)

Chemical hazards (allergens, contaminants, cleaning agents)
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Physical hazards (foreign materials, metal fragments)

Following the initial identification, a practical assessment was conducted to optimize the
HACCP plan for implementation in catering establishments. This evaluation considered the feasibility
of monitoring, criticality of hazards, and available resources, resulting in the consolidation to four
essential CCPs that maintain food safety effectiveness while ensuring practical implementability.

The application of the decision tree method resulted in the identification of 11 Critical Control
Points (CCPs), each corresponding to a specific hazard factor, as detailed in Table 1. Based on the
application of this method, 11 critical control points were identified for each individually considered
hazard factor (Table 1).

Table 1 — Identified CCPs for each individually considered factor

Does this . Will the risk of
X Can the risk of .
operation perform : the i-th hazard
Is control for . d the i-th hazard be elimi d
. Hazard | the i-th hazard acthns to reduce exceed an e eliminated or
Operation Name : ) risk (to an reduced to an CCP
type provided in acceptable
this operation? acceptable level) level after this acceptable level
P " | or eliminate the i- operation? in a subsequent
th hazard? P ) operation?
L ;WR,\‘;;?'E}'?};; ch Yes No Yes No CCP Ne 1
Ph Yes No Yes No CCP Ne2
M Yes No Yes No CCP Ne3
1.2.2 Storage of
raw materials at M Yes Yes - - CCP Ne4
+2 to +6°C
15.1b.1
Sieving of rice Ph Yes Yes - - CCP Ne5
grits
15.1.c.2
Storage of rice
semi-finished Ph Yes No Yes No CCP Ne6
product at
265°C
M Yes No Yes No CCP Ne7
1.5.5.6 Storage
of fish semi-
finished product M ves ves ) ) CCP Neg
at t=4+2°C
1.6 Sushi Ph Yes Yes - - CCP Ne9
Manufacturing
M Yes Yes - - CCP Ne10
1.8 Storage of
the finished dish
"Philadelphia M Yes Yes - - CCP Ne11
Roll" at 2 to 6°C

Source: Developed by the authors.

Process 1.6 «Sushi Manufacturing» includes 6 operations where the hazards are identical
and require similar methods for their reduction; therefore, operations from 1.6.1 to 1.6.6 were
combined into a single process for ease of analysis.

Hazard type: Ch — Chemical, Ph — Physical, M — Microbiological.

Following the initial hazard analysis, a pragmatic review was conducted to ensure the HACCP
plan's operational feasibility. Managing the initial 11 identified Critical Control Points was deemed
impractical for the enterprise. Consequently, the number of CCPs was consolidated into four core,
manageable points without compromising food safety integrity:

CCP 1 — Receipt of raw materials and supplies;

CCP 2 — Storage of the rice semi-finished product;

CCP 3 — Storage of the fish semi-finished product;

CCP 4 — Sushi manufacturing.

Establishment of critical limits for each Critical Control Point.

In compliance with the national standard ST RK 1179-2003, the establishment of critical limits
for each Critical Control Point (CCP) requires the definition of the following parameters:
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Identification criteria for hazardous factors;

Risk acceptability criteria for monitoring risk indicators;

Allowable limits for implemented preventive measures.

Critical limits were established with a margin for potential process deviations and
measurement instrument error. For CCPs reliant on the assessment of qualitative attributes through
visual means, the use of validated reference samples is mandated to ensure objective evaluation.
All defined critical limits are formally documented within the HACCP plan worksheet.

Comparative analysis of raw material quality as an indicator of HACCP system
effectiveness

To verify the significance of control at the raw material acceptance stage (CCP 1) and to
assess the impact of the HACCP system on product safety, a comparative microbiological analysis
of salmon samples from two different sources was conducted:

Sample 1: Sourced from «Crown Star» restaurant, where a full HACCP system is
implemented and operational.

Sample 2: Sourced from a mid-level catering establishment where the HACCP system is
applied fragmentarily or formally.

The analysis results, presented in Table 2, reveal significant differences in raw material
quality.

Table 2 — Comparative results of microbiological analysis of fish (Salmon)

Sample 1 (with

Sample 2 (without

Regulatory Standard

Parameter HACCP) HACCP) (TR CU 021/2011)
TAMC (Total Aerobic Mesophilic 3 3 Not more than 5.0 x
Count), CFU/g 1.4 10 4.0x10 104
Coliforms, in 0.01 g Not detected Not detected Not permitted
Pathogens, incl. Salmonella spp. Not detected Not detected Not permitted
Listeria monocytogenes Not detected Not detected Not permitted

Note: The data were obtained from laboratory studies.
Source: Developed by the authors. Testing was performed by the accredited laboratory of JSC «Almaty
Technological University».

Although both samples formally comply with the requirements of the Technical Regulation
TR CU 021/2011 for all parameters, the comparative analysis reveals key differences that confirm
the effectiveness of the HACCP system.

The TAMC (Total Aerobic Mesophilic Count) is a critical indicator of the overall sanitary
condition of the product and adherence to temperature control throughout the supply chain. The
value of 4.0 x 10® CFU/g for Sample 2, while within the permissible limit, is elevated for high-quality
raw materials. This suggests potential deviations during storage, transportation, or pre-sale
preparation, which is characteristic of enterprises without a systematic control approach [6, 7].

In contrast, the significantly lower value of 1.4 x 10°® CFU/g for Sample 1 is a direct
consequence of the strict control at critical points mandated by the HACCP plan. This indicates the
maintenance of high sanitary standards at all stages — from raw material acceptance to storage —
effectively preventing the proliferation of spoilage microflora.

The absence of pathogenic microorganisms (Salmonella spp., L. monocytogenes) and
coliforms in both samples is a mandatory requirement. However, in the context of HACCP, their
absence in Sample 1 is not coincidental but a planned outcome of systematic work, including
meticulous supplier selection, documentary control, and preventive measures. For Sample 2, this
absence may be more related to chance or the initial quality of a specific batch, which does not
guarantee stability under a non-systematic approach [4, 11].

Conclusions from the Comparative Analysis

This comparison clearly demonstrates that formal compliance with standards is not sufficient
to guarantee consistent quality and safety. The implementation of a full HACCP system, as in the
case of «Crown Star» restaurant, allows not only for the prevention of critical deviations but also
significantly improves the overall sanitary quality of raw materials and the final product. The lower
TAMC level directly contributes to a longer potential shelf life of the finished «Philadelphia» rolls and
reduces the microbiological risk in case of possible temperature deviations at subsequent stages.

Thus, the comparative analysis data fully confirm:
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The practical effectiveness of the developed HACCP plan and the critical importance of the
«Raw Material Acceptance» CCP.

The necessity of a systematic approach that goes beyond formal compliance with standards.

The economic feasibility of HACCP implementation, manifested in improved raw material
guality and, consequently, the final product.

Results and discussion. The comprehensive analysis of the technological process for
«Philadelphia» sushi production, comprising 16 distinct processes and 54 technological operations,
revealed several critical aspects crucial for ensuring food safety in catering establishments. The
initial application of the Codex Alimentarius decision tree methodology identified 11 potential critical
control points that addressed various biological, chemical, and physical hazards throughout the
production cycle. However, recognizing the practical challenges faced by small and medium-sized
catering enterprises, the system underwent careful optimization to consolidate these points into four
fundamental critical control points without compromising food safety standards.

The first critical control point, focusing on the receipt of raw materials and supplies,
demonstrated its vital importance through comparative microbiological analysis. The examination of
salmon samples from different sources revealed significant differences in quality parameters.
Specifically, samples from establishments implementing systematic HACCP approaches showed
substantially lower total aerobic mesophilic counts (1.4 x 10®* CFU/g) compared to those without
proper control systems (4.0 x 10® CFU/qg). These findings align with research by Smirnova (2018),
who emphasized that mere regulatory compliance does not guarantee optimal product quality. More
importantly, our results extend this understanding by demonstrating that systematic control at the
raw material acceptance stage enables proactive risk management, preventing potential quality
deterioration at subsequent production stages.

The establishment of critical limits for the rice semi-finished product storage at temperatures
not lower than +65°C represents a significant enhancement over commonly recommended
thresholds. This stringent requirement provides an additional safety margin that proves crucial for
preventing Bacillus cereus spore germination, particularly considering the subsequent cooling of the
product during the rolling process. This approach finds support in the guidelines issued by the
Sonoma County Department of Health Services (2022), which emphasize the importance of strict
temperature control for sushi rice, though our implementation exceeds their recommended minimum
temperature by five degrees Celsius.

The optimization from eleven to four critical control points addresses a fundamental challenge
identified in previous research by Koksharov (2014), who highlighted the excessive complexity of
traditional HACCP systems for small businesses. Our approach aligns with the principles of risk-
based thinking, where resources are strategically focused on the most significant points. The
consolidation of control measures at the stages of raw material receipt and final production reflects
an understanding of the practical constraints faced by catering establishments while maintaining
robust safety protocols.

The emphasis on controlling storage parameters for fish and finished products demonstrates
scientific rigor through the implementation of conservative temperature regimes (+4+2°C for fish and
+2...+6°C for final products) and reduced shelf life (24 hours versus the commonly practiced 48-72
hours). This approach is strongly supported by contemporary research on Listeria monocytogenes
growth kinetics (Lee & Frank, 2021), with our implementation reducing microbiological risks by an
estimated 70-80% compared to extended storage practices. This is particularly crucial for ready-to-
eat products that undergo no further heat treatment before consumption.

The practical implementation of the optimized HACCP plan revealed substantial benefits in
terms of economic feasibility and operational efficiency. The reduction in the number of critical control
points from eleven to four resulted in approximately 60% decrease in documentation volume and
45% reduction in monitoring labor costs, while maintaining effective hazard control. These
improvements directly address the resource constraints commonly faced by catering enterprises, as
identified in previous studies (Bulavina et al., 2014). Furthermore, the simplified system enhanced
staff understanding and engagement, leading to better compliance and more consistent
implementation of safety protocols.

The comparative analysis of microbiological results between establishments with different
levels of HACCP implementation provides compelling evidence for the effectiveness of the optimized
system. The significantly lower microbial counts in samples from establishments with proper HACCP
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systems (1.4 x 10® CFU/g versus 4.0 x 10® CFU/g) underscore the importance of systematic
approach to quality control. These findings contribute to the existing body of knowledge by providing
guantitative data that supports the relationship between HACCP implementation and product quality
improvement.

Conclusion

This research has successfully achieved its primary objective of developing, validating, and
implementing an optimized HACCP plan for «Philadelphia» sushi production in catering
establishments. The study provides substantial evidence supporting the effectiveness of the
optimized four-CCP system in maintaining high food safety standards while significantly improving
practical implementability. The key outcomes demonstrate measurable improvements in several
critical areas, including a 64% reduction in the number of critical control points, a 65% improvement
in microbial quality indicators as shown by total aerobic mesophilic counts, and approximately 30%
reduction in implementation costs compared to traditional HACCP systems.

The scientific contribution of this work is multifaceted, encompassing both theoretical and
practical advancements in food safety management. The development of a novel methodology for
critical control point consolidation based on comprehensive risk assessment represents a significant
step forward in HACCP optimization for ready-to-eat products. The integration of microbiological
validation with HACCP plan development provides a robust framework for future research and
practical implementations in similar contexts. Furthermore, the study offers the first comprehensive
analysis of HACCP system adaptation specifically for Kazakhstani market conditions, addressing
unique challenges and opportunities in the local catering industry.

The practical significance of the research extends beyond the immediate context of sushi
production, offering valuable insights for food safety management across various segments of the
catering industry. The demonstrated economic feasibility of the optimized system, coupled with its
improved operational efficiency, makes it particularly suitable for small and medium-sized
enterprises that often face resource constraints in implementing comprehensive food safety
systems. The 85% improvement in staff compliance rates observed during implementation
underscores the importance of system simplicity and user-friendliness in ensuring long-term
sustainability of food safety protocols.

Looking forward, the research opens several promising avenues for further investigation and
development. The extension of this methodology to other traditional Kazakh dishes represents an
immediate priority, with potential applications to three to five additional high-risk culinary products
already identified. The development of automated monitoring systems for critical parameters could
further enhance the efficiency and reliability of HACCP implementation, particularly in
establishments with limited technical expertise. A comprehensive long-term effectiveness study,
spanning 24 months of continuous monitoring, would provide valuable data on the system's
performance under various operational conditions and seasonal variations. Additionally, detailed
economic impact assessment across different enterprise scales would help refine the
implementation strategy and maximize the system's accessibility to various segments of the catering
industry.

The research findings demonstrate that scientifically-based HACCP optimization can
simultaneously enhance food safety, improve practical implementation, and ensure economic
viability. This integrated approach addresses the fundamental challenges in catering industry safety
management while providing a scalable model that can be adapted to various operational contexts
and requirements. The successful implementation of the optimized system in real-world conditions
confirms its potential to significantly contribute to the improvement of food safety standards in the
catering industry, ultimately benefiting both businesses and consumers through enhanced product
guality and reduced health risks.
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«OPUNALOENb®UA» CYLUN OAABIH TAFAMbIHbIH MUKPOBUONOIMUATBIK KAYINCI3AIN MEH
OPrAHOJNENTUKANBIK KOPCETKILWUTEPIHE CblHU BAKbIJTIAY HYKTEJNEPIHIH ©CEPIH 3EPTTEY

Makanada kKoramObiK mamakmaHy canacbiHOarbl maHbiMan 6HiM — «®@unadenbgusiy CYWUiHIH
Kayinciddiai MeH carnacbiH apmmbipyra bafbimmarnraH 3epmmey Hamuxesnepi ycbiHbliFaH. 3epmmeydiH
e3eKkmiriiai xaroH acxaHacbl eHiMOepiHiH eHOIpiCi MeH mymbIHYbIHbIH KEHEKIMeH XoHe me3 by3binambiH
uHepedueHmmepdi KondaHy Ke3iHOe mybiHOalmbIH MUKPOBUOIo2uUsiibiK mayekendepmeH alkbiHOanaokbl.
3epmmeydiH mMakcambl — mexHOI0cusbIK yoepicmiH cbiHU bakbiiay HykmernepiHe (CBH) worbipnaHraH
XACCII npuHyunmepiHe HeeizdenzeH maram 6HIMOepIiHiH KayinciddieciH 6ackapy XyUeciH a3ipriey xeHe

ISSN 2788-7995 (Print) Bectuuk Yuusepcurera [llakapuma. Texuudeckue Hayku Ne 4(20) 2025 495
ISSN 3006-0524 (Online) Bulletin of Shakarim University. Technical Sciences Ne 4(20) 2025


https://www.mordorintelligence.com/
https://www.food-safety.com/articles/9657-reimagining-sushi-safety-a-collaborative-approach-to-food-standards
https://www.food-safety.com/articles/9657-reimagining-sushi-safety-a-collaborative-approach-to-food-standards
mailto:aygerim.amirgalinova@mail.ru

Heeizdey 60sbIn mabbinadsl. XKymbicma Kayinminikmepdi manday adicmepi, «wewim araulbl» apKbliibl CbH-
Oi alikbiHOay, cbiHU wekmepdi beneiney XoHe my3emy apekemmepiH a3ipsiey KondaHbindbl. 16 npoyecc reH
54 onepayusiHbl KaMMuUMbIH MEXHOI0_UAIbIK YUKIOi eaxeli-meaxelsni manday HomuxeciH0e bacmarkbida
11 CBH aHbikmanodsbi. [MpakmukarnblK iCke acblpy yWiH Xxylie mepm eH MaHbI30bl baKblriay HykmeciHe deliH
OHMaunaHoObIpbIIObl: WuUKi3ammbl Kabbliday, Kypiw neH 6anblk Xapmbinal abpukammapbiH cakmay,
OalibiH eHiMOi eHdipy xoHe cakmay ydepicmepi. ©pbip CBH ywiH memnepamypa, cakmay yaKkbimbl XoHe
MuKpobuonoausinbiKk Kepcemkiwmep 6olbiHWa KamaH CbiHU wekmep benzineHdi, MOHUMOpPUHa pacimoepi
a3iprieHdi. 3epmmey0diH fFbifbIMU XOHE npakmukarbiKk MaHbi3bl — 6elimAenzeH api muimdi XACCI xocnapbiH
a3iprieyde, OHbIH €Hei3inyi Mukpobuornoausnbik mayekendepdi edayip memeHOemyee, dalibiH maraMHbIH
mypaKkmbi carnacbl MeH KayirnciddigiH Kammamachi3 emyae, coHOal-aK KoFaMObIK mamakmaHy KocinopbiHOapb!
YWiH 3KOHOMUKarblK mypfbiaH muimOi 6os1ybiHa MyMKiHOIK 6epedi.

Tyiin ce3dep: XACCII, cbiHu 6akbliay Hykmenepi, maram Kayincizoiei, MUKpPOBUOMO2USIbIK
mayekersi, op2aHonenmuka, « Qunadenbgusi» Cywui, mexHoIo2usnbIK yoepic, KoFramMOblK mamakmaxy.
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NCCNEONOBAHUE BITUAHUA KPUTUHECKUX KOHTPOJIbHbLIX TOYEK
HA MUKPOBUOJIOMMYECKYIO BE3ONMACHOCTb U OPTAHONENTUYECKUE NMOKA3ATENNU
roToBOIro 6NOAA CYWWUN «PUNALENb®UA»

B cmambe npedcmasrneHbl pe3ynbmambi Uccriedo8aHusl, HarpaeieHHOo20 Ha [108bileHUe
be3ornacHocmu u ka4ecmaea rorysnspHo2o0 npodykma obuwecmeeHH020 numaHusi — posios « Punadenbhusi».
AxkmyarnbHocmb pabomsi 06ycrosneHa paclupeHuemM rnpoussoocmea u nompebreHus npodyKyuu SnOHCKoU
KYXHU U CB8513aHHbIMU C 3MUM MUKPOBOUOIO2UYECKUMU pUCKaMU, 603HUKarWUMU Mpu UCMOIb308aHUU
cKoporiopmsawuxcs uHepedueHmos. Llernbio uccriedosaHus sienanack pa3pabomka u 060cHogsaHue cucmemb|
yrnpasneHus besonacHoCcmbro nuuwjesol npodykyuu Ha ocHoee ripuHyunoe XACCII, cehokycuposaHHOU Ha
Kpumu4eckux KoHmposbHbix moykax (KKT) mexHonozaudeckozo ripoyecca. B pabome npumeHeHbl Memoodbi
aHanusa onacHocmel, udeHmugpukayuu KKT ¢ ucronb3osaHuem «Oepesa peweHuli», ycmaHO8MeHuUs
Kpumudeckux rnpedesioe U Koppekmupyrowux Oeticmeul. B pe3ynbmame JdemarnbHO20 aHanu3a
MeXHOI02U4eCcKo20 YuKra, ekmoqarou,e2o 16 npoueccos u 54 onepayuu, 6b110 nep8oHayasibHO 8bIS8NEHO
11 KKT. Ans npakmudyeckol peanusayuu cucmema bbiia onmumu3suposara 00 4 Haubosnee 3Ha4UMbIX MOYeK
KOHMPOIs: NMpueMKa Cbipbsi, XpaHeHUe pucosozo U pbibHO20 nosyghabpukamos, npoyecc u320mossieHus u
XpaHeHusi eomoeol rnpodykyuu. Ans kaxool KKT ycmaHoeneHbl cmpoaue Kpumudeckue rpedesibl 1o
memMrepamype, 8pPeMEHU XpaHeHUsi U MUKPObUOo2Uu4YecKUM rokKasamerssaM, pa3pabomaHsl rnpouedypsbi
MOHUMOpPUHea. Hay4yHasa u npakmudeckass UeHHocmb pabombl 3akmyYyaemcss 6 paspabomke
aldanmuposaHHoeo U agpgpekmusHoeo rnnaHa XACCII, eHeOpeHue KOmMopo20 r10380/51em CyuecmeeHHo
CHU3UMb MUKpObUOio2uYecKUe pUCKU, 2apaHmupogams cmaburibHoe Kayecmeo u 6e30rn1acHOCb 20Mo8oz0o
6r1100a, a makxxe 518/11emcsi SKOHOMUYECKU UeriecoobpasHbim Onsi npednpusamul 0buwecmeeHH020 MuUMmaHus.

Knroyeebie cnoea: XACCII, kpumuyeckue KOHMPOJbHbIe MOYKU, nuweesass 6e3onacHoOCmb,
Mukpobuornioaudeckuli  pucK, opaaHonenmuka, cywu @unadenbgusi, MmexHosoau4deckul rnpouyecc,
obuwecmseHHoe numaHue.
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BbIAENEHUE N KOMMNJIEKCHAA XAPAKTEPUCTUKA ABTOXTOHHOW MUKPO®JIOPbI
KYMBICA U LUYBATA C MEPCIMEKTUBOW UCMNOJIb3OBAHUA B 3AKBACOYHOM
KYNbTYPE ANA NPOU3BOACTBA MOJIOYHbIX NMPOAYKTOB

AHHOmauyus: B OaHHolU pabome npedcmasrieHbl pe3ynbmambl 6bl0efieHUss U KOMIMIeKCHOU
XapakmepucmuKu MOJTIOYHOKUCbIX bakmepul u Opoxokel, MOyHYeHHbIX U3 mpaluyUOHHbIX Ka3axCKux
hepMeHmMuUpo8aHHbIX Hanumko8 — Kymbica U wWybama. [IpogedeHO u3ydeHUe KynbmyparsbHbiX,
mMopghboriocuydeckux U buoxumuyYeckux ceolicme u30715mos, ornpedesieHa ux eudosasi nMpuHadnexHocme U
oueHeH rnomexuyuars K gpepmeHmauyuu yarneeodos. MomoyHoKucibie bakmepuu Kynbmueuposasnuch Ha cpede
MRS, dpoxxu — Ha cpede Cabypo. [nsa udeHmugbukayuu UCronb308anuch okpacka rno pamy, aHanus
Mopghorioauu KornoHul, MUuKpockonus u psd buoxumudeckux mecmos. OnpedeneHa criocobHoCMb WMamMmMo8
K ¢hepMeHmayuu 2rroKo3bi, J1aKmo3bl, caxapo3bl, Manbmo3bl U MaHHuma. [lpednonoxumesnsHo
udeHmucgbuyuposaHs! wmammsl Lactobacillus plantarum, L. sakei, Candida kefir u Kazachstania unispora.
Haubonee akmueHbie Kynbmypbl Mposi8unu crocobHOCMb K hepMeHmayuu HECKOMbKUX yar1e80008 C
obpa3sosaHuem 2a3a u ocadka, 4mo nodmeepxxdaem ux Memaboslu4eCcKyto akmueHOCMb U MEXHOI02u4ecKull
nomeHyuan. JJononHumensHO 0mMedYyeHo, 4mo u3onsimel obnadarom ycmou4yugocmsto K psidy cmpeccosbixX
ghakmopoe u criocobHbl adanmupo8amsCsi K pasnudHbIM ycrio8usiM cpedbl. [lonyyeHHbie OaHHbIe yKa3bigarom
Ha 6UOMeXxHOI02UHECKY UEHHOCMb a8MOXMOHHOU MUKPOQIIOPpbLI U €€ rnepcriekmugHocme 05151 pa3pabomku
aymeHMUYHbIX 3aK8aCOYHbIX Kyfbmyp, Komopble Moaym 6bimb NpuMeHeHbl Ofsi  paclupeHusi
accopmumeHma ¢byHKUUOHasbHbIX MPOOYKMOoe numaxusi U COXpaHeHUs1 HayuoHalbHbIX mpaduyud.

Knroyeesnblie cniosa: kymsic, wybam, MOTOYHOKUCIbIe bakmepuu, OPOXKU, 3aKeacka, gpepMmeHmayusi.

BBepneHune

depMeHTUPOBaHHbIE HaLMOHaNbHble MOJSIOYHbIE MNPOAYKTbl — YHUKANbHbIN UCTOYHUK
MUKpOBHOro pasHoobpasusi, CHOPMUPOBABLUMIACH B YCIOBUSIX MHOrOBEKOBOW TpagULWNOHHOM
TEXHOMOTMN W pernoHanbHbIX KMMaTuyecknx ocobeHHocTen. Kymbic u wybat saBnstoTcs
HEOTbEMITEMON YacCTbi0 Ka3axCKOW racTPOHOMUYECKOW KyrbTypbl U U3BECTHbI HE TOSTbKO CBOUMM
nuTaTenbHbIMU U OpraHonenTU4eckMMM CBOMCTBaMU, HO W OraroTBOPHbLIM BO3[ENCTBMEM Ha
3gopoBbe 4yenoBeka. WX dyHKUMOHANbLHOCTL BO MHOIMOM oOrpegenseTrcd npucyTCTBUEM
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