DEVELOPMENT OF TECHNOLOGICAL PARAMETERS FOR REDUCING THE CONTENT
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The article presents the results of a study on the migration process along the food chain of
organophosphate pesticides into livestock products. There are isolated works of domestic and
Russian scientists devoted to the study of the content of the residual amount of this xenobiotic in
animal meat. In agriculture, various insecticide chemicals are used to increase yields, which have
high toxic properties. If the rules for the use of pesticides in agriculture are violated, there is a
threat of these substances entering food in an amount exceeding the maximum permissible
concentration of these substances. In this regard, scientific research aimed at removing pesticide
residues from environmental objects, raw materials of animal and plant origin, food products using
natural zeolites is an urgent direction.

To remove the organophosphate pesticide, we used natural zeolite. The adsorption
properties of zeolite in relation to the pesticide were investigated in comparison with activated
carbon.

In this regard, the most promising direction of reducing the content of pesticides in
environmental objects, in raw materials of plant and animal origin and in food products is the use of
zeolites as an adsorbent.
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CYTTIH KAPBEO®OC K¥PAMbIH A3ANTY TEXHONOMMANLIK MAPAMETPIIEPIH 93IPNEY
WX, Kakumosa, A.Q. YTereHoBa, A, lynwosa, I.E. Tynbkebaesa, [.O. Mupawiesa

Makanada wman wapyawsbinbiFbiHOa obocopopeaHukanbsik necmuuyudmepdiH KOpeKmik
mi36eai 6olbiHWa Kewy NPOUECIH 3epmmey KesiHleai 3epmmey KopmbiHObIIAPbI KeMmipineeH.
XKanyapnapdbiq emindeai oCbl KCeHOBUOMUKMIH KanlbiK MONWepIiH 3epmmeyee apHasfraH
omaHObIK xeHe pecelnik Fanbim0apdbiH bipHewe xymbicmapb! benaini. Aybin wapyaulbinbiFbiHOa
OHIMOinikmi  apmmbipy YWIH Xofapbl ybimmbl Kacuemmepi 6ap, XumMusifiblk 3ammap-
uHcekmuyudmep KondaHbinadsbl. Aybin wapyauwbsinbifbiHOa necmuyudmepdi Kondary Karudanapbi
Oy3binfaH Ke3le ocbl 3ammaplbiH pyKcam emifieeH WeKmi KOHUEeHmpauusiCbiHaH acambiH
menwepde mamakK eHimOepiHe mycy Kayni mybiHOaludbl. OcbiraH b6aldnaHbicmbl maburu
yeonummepdi naddanaHa oOmMeIpbinl, KopuwiaraH opma OOBbeKMINEPIHEH, XaHyapnap MeH
eciMOikmep wWukizammapbiHaH, mamak eHimOepiHeH necmuuyudmepldiy KandbiKmapbiH XOrFa
GarbimmarfaH fbinibiMU 3epmmeyriep e3ekmi 6arbim 60s1bin mabbinadsbl.

@ochopopeaaHukanblK necmuyudmi kemipy ywid 6i3 maburu yeonum kondaHObiK. Lleonummin
necmuyudke Kambsicmbl aldcopbuyusinbik Kacuemmepi 6enceHdipifieeH KeMipMeH carnbiCmbipa
omebipbin 3epmmendi.

OcnbiraH 6alnaHbicmbl KopwaraH opma obwekminepiHdeei, ecimiik xoHe xaHyaprnapdaH
anbiHambiH  WuUKidammapOarbl XoHe mamaK eHiMOepiHdeai necmuyudmepdiH KypambiH
memeHOemydiH eH nepcnekmusansl barfbimbel adcopbeHm pemiHlde yeonummepdi naddanaHy
6onbin mabbinadsl.

Tyidin ce3dep: cym, kapboghoc, ueonum, ¢ochopopaaHukansik necmuyuémep,
KCEeHOBUOMUK.
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DEVELOPMENT OF A COMBINED PRODUCT FROM HORSE MEAT AND CHICKEN WITH
SPROUTED GREEN BUCKWHEAT USING THE PRINCIPLES OF HACCP

Annotation: This study was specifically designed for a small-scale meat processing
enterprise “DARIYA” to set up a specific HACCP plan for the new product (patties) made from
mixed horsemeat with vegetable components developed in the Department of Technology of Food
Production and Biotechnology, Shakarim University of Semey. Critical control points (CCPs) were
identified and applied in the HACCP plan. The different hazards were detected at each processing
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step, whereas each CCP in the HACCP plan was identified and accompanied with the appropriate
significant hazard, critical limit, monitoring of the CCP, and corrective actions, confirming that the
enterprise has fully employed the HACCP methodology. The rapid screening of the bacterial count,
heavy metals, pesticide residue, and physical contamination levels also improved monitoring
assertiveness, allowing them to deal with foreseeable issues linking to resources and guarantee
product quality. Cesium-137 was recorded as 5.4 + 2.9627 Bq/kg in horsemeat and 6.7 + 2.7045 in
poultry. The activity of cesium-137 did not exceed the MAC. According to this study, the
“acceptance of raw materials” is the most important CCP, and their control, particularly in
smallscale meat processing enterprises, can actually prevent many negative outcomes. The
implementation of both standards improved food quality by declining the flaw rates for patties, and
the number of flow inconsistencies needed for correction in the process also dropped significantly
(p < 0.05), demonstrating that safety and quality points were improving.
Key words: vegetable additive, technology, processing, HACCP, food safety.

Introduction

The rapid changes in the conditions of existence of modern society and advances in
science and technology over the past few decades have raised our standard of living and have
accelerated the pace of human life. On this basis, a vast and thriving market for foods with a
"functional" or health benefits has emerged. More and more residents of megalopolises are
inclined to buy ready-made culinary products in the supermarket or dine “outside the home” and
are ready to increase their expenses for the saved time. The main criteria, which determine the
choice of a ready-made dish by the consumer are high quality, homemade taste, convenience, and
functionality.

The growing demand for semi-finished meat products and ready-made meals stimulates
manufacturers to increase production volumes and expand the range of the products. The use of
traditional raw materials in different combinations, the mixture of minced meat with raw materials of
animal and vegetable origin, the introduction of food additives, the use of modern equipment and
advanced technologies allows not only diversifying the list of manufactured products, giving the
product different flavoring shades, but also improving the technological properties of minced meat,
increasing its biological value.

The use of plant components in the technology of combined meat products provides high
nutritional and biological value, contributes to increasing the flexibility of formulations, stable and
uniform distribution of ingredients, minimizing losses in the production process, which ultimately
leads to the creation of a product of stable quality. The introduction of vegetable raw materials into
minced meat can be considered as one of the ways to obtain high-quality meat products with
regulated properties. There are many different types of vegetable raw materials with which you can
create a combined product [1].

Horsemeat and its products can be categorized as a health-promoting food with high
protein, iron, omega-3 fatty acids, along with low-fat content. Thanks to this, horsemeat is rightfully
considered dietary meat. Experts say that the absorption of horsemeat in the body is about eight
times faster than the absorption of beef [2, 3]. According to nutritionists, the benefit of horsemeat is
that the fats it contains are somewhere in between animal and vegetable fats. When eating
horsemeat, a choleretic effect is displayed. Due to its ability to lower blood cholesterol, horsemeat
is an excellent product for regulating metabolic processes in the body, and its low-fat content
makes it quite suitable for diets aimed at weight loss. Horsemeat is hypoallergenic, and in addition,
it is rich in vitamins group E and B, and due to this feature, the intake of horsemeat would improve
blood circulation.

Most of meat foods are rich in fat and protein but deficient in complex carbohydrates like
dietary fiber and its incorporation in the meat products from health point of view have been further
emphasized a lot. Various types of fibers have been studied alone or in combination for the
formulation of low fat meat products and meat emulsions [4-6].

Scientists are challenged with the mission of finding resources of irreplaceable food
components through the use of various types of raw materials, their combination, which allows
them to produce high-quality products with increased nutritional and biological value. Meat
processing “adds value” to food. Value-added meat products exhibit specific tastes, color, flavor, or
texture, diverse from fresh meat. Processed meat with different additives proposes diversity to the
meat food sector, delivering the combined effect of nutritious food with exceptional taste. Providing
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to people high-quality and environmentally safe food products can be guaranteed by developing
the production of the food through creating a sustainable food future [7-9].

Food safety is the main requirement of consumers today, who pay more attention to the
contents of the ingredients in nutritional labels of products, as well as the quality of the product.
The increased customer concern and expectations regarding quality, safety, and diversity have
enforced food producers to improve food quality and safety standards and apply management
systems aimed at maintaining product standards. Then, the introduction of a food safety system
will not only guarantee consumers food safety, gain their loyalty and trust, but also expand the
geography of exports, strengthen its existence in the internal market, intensification of sales, and
increase the competitiveness of the enterprise as a whole. Current food safety managing systems
(FSMS) based on HACCP allow enterprises to have a competitive advantage in the agricultural
and food sectors, opening up different worldwide markets for high value-added products and
increasing the productivity of local markets. They develop the status of companies and increase
consumer trustworthiness, which, in turn, helps to increase sales.

The purpose of this study was to establish and examine the implementation of HACCP by
conducting a hazard analysis in a small scale meat processing enterprise for the production of
patties from mixed horsemeat with vegetable components developed in the Department of
Technology of Food Production and Biotechnology, Shakarim University of Semey. Furthermore, to
identify CCPs, setting up preventive measure system that will lead to a safer production of meat
and its products.

Materials and methods

This research was carried out at the small-scale meat products enterprise (SMPE —
"Dariya") in Semey city, East Kazakhstan. The enterprise produces meat food products like
sausages, patties, and cutlets. In order to meet the requirements of its consumers and partners,
the enterprise had been planning to get the HACCP food safety certification. So, the key aim of the
study was to establish and implement a food safety management (HACCP) for the production of
patties from mixed horsemeat with vegetable components developed in the Department of
Technology of Food Production and Biotechnology, Shakarim University of Semey in the
enterprise. The products are focused for internal market, with its mid-term objective being entry
into the Russian market after obtaining certification.

Results and their discussion

In this research work, the HACCP plan was completed according to Chapter 8 of 1ISO
2200:2018 and the seven basic principles of HACCP are employed by the Codex Alimentarius
Commission, and implemented in production lines. The algorithm of work in the development of a
food safety system based on the standards of HACCP and ISO 22000:2018 for small and medium-
sized enterprises is shown (Figure 1). First, the PRP-linked procedures and risk evaluation
methods to identify significant hazards were presented, followed by applying a decision tree to
differentiate between CCPs and operational prerequisite programs (OPRPs).

For the implementation and development of the HACCP system at the enterprise, it is
compulsory to form a working group of employees with various specializations who have the
proper knowledge about specific products, work experience, and methodology for developing an
effective plan for the application of the HACCP system at the enterprise. The HACCP working
group was multidisciplinary and composed of seven people: a HACCP team head, production
technological engineer, university attendant in charge of student practice, sanitation unit engineer,
quality assurance units manager, hygiene manager, and HACCP team secretary; all work was
handled according to the requirements of the Standard [10]. A working group assembled to
evaluate and manage all processes involved in implementing the system; and apply FSMS by
engaging the help of food safety consultants. A high qualified team with responsibility can make it
possible to increase the quality stages of all procedures and products.

According to HACCP-based food safety requirements, a complete description of the
product should include significant safety info like composition, physical/chemical structure,
microbicidal conduct, packaging, shelf-life, storing condition, method of delivery, and intended to
use. The product description for patties "Shygys" can be seen in (Table 1). The target of buyers for
patties "Shygys" is proposed for all groups and needed to fry before consumption.
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Figure 1- Algorithm for implementing the principles of HACCP.

Table 1- Product description of patties "Shygys"

1 Product name Patties "Shygys"
A small (100 g) oval formed product produced from minced

2 Product description horse meat, horse fat, chicken meat (thighs), sprouted green
buckwheat grain flour, spice, cabbage, onion, eggs.

3. How it is to be used? Fry in ail for 2-5 min each side.

4. Packaging Polyethylene bag, vacuum-packed

5. Shelf-life Up to 3 months at -18-20 0C

6.  Where it will be sold? The product is sold at the retail store.

7. Storage instructions Keep at-18 0C

8. Distribution conditions In freezers at - 18 -20 OC

9. Consumers Adults, children, elderly adults

The flow diagram is employed as a basis for conducting risk analysis. The purpose of the
diagram is to build a clear and simple series of operations, containing all phases of the process (all
technological stages from the receipt of ingredients to the delivery of the product and its sale to the
consumer) and detailed data on the product processing cycle, including processing modes at all
stages, storage conditions, details to identify biological, chemical, and physical hazards. All these
characteristics must be considered due to their significance for consumer health. The process flow
diagram for the production line of the patties "Shygys" by "DARIA" SMPE is shown in (Figure 2)
and was inspected internally by the food safety team. In the flowchart, all the steps of preparation
can be labeled as CCPs, therefore as an initial step in developing a HACCP implementation
strategy, it is necessary to implement prerequisite programs (PRPs) which include good
manufacturing practices (GMP) and fundamental hygiene conditions as cleaning procedures in the
processing plant. Here, after testing finished product for microbial and chemical toxins and the
quality of the final product did not followed by the standard and cannot be reproccessed, the entire
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batch must be disposed after a specialist has reported and has recorded the information, and the
corrective measures must be applied and form filled out. Hence, each step of process
demonstrated in flowchart should be identified by types of hazards, so the emplyees could make
quick identification and be attentive for the possible hazards occurences.

The HACCP group must identify significant hazardous factors from the entire list of
potentially dangerous elements and make a HACCP plan accordingly. It is crucial to establish the
degree of control for threatening parts of different importance. Thus, the control system should
focus on significant hazards that are practically expected to occur and may lead to unacceptable
risks to consumer health. Without this focusing, there may be a tendency to control too many
points, and the significant hazards may not be sufficiently preferred. At the same time, this does
not preclude the need for action with relatively fewer hazards. A product unsafe for consumption
with a threat of any biological (B), chemical (C) and physical (P), mechanical, and nutritional
property is defined as a hazard. Hazard analysis was prepared by the HACCP team based on the
HACCP checklist along with all the possible hazards associated with untreated material,
components, procedures, the post-process operation was recognized and marked as B, C, and P.
The hazards associated with various raw materials and production lines for patties manufacture
and the determination of the control measures of each identified threat are shown in (Table 2).
Having well answered the questions on the decision tree (Fig. 2), the detailed procedure for
minimizing hazards was adopted to ensure the implementation of the HACCP (Table 3). ISO
22000 stresses risk assessment, in which assessment of hazards are identified by scoring the risk
associated with severity (S) and possibility (P) of a hazard [11] from sustainability. Each hazard is
evaluated and gets a score between 1 and 3. The significance of hazard resulted from hazard
rating (HR) score from the multiplication of the severity by the probability is above 3. Following the
hazard identification, an HR is established.

It is recognized worldwide that the application of the HACCP system in food production has
clear benefits in improving food safety and preventing foodborne infectious diseases. HACCP work
focuses on specific actions to ensure food safety, which is achieved by founding and applying
systems and evolving food safety objectives. During a hazard analysis control, the team partook in
HACCP research and verified that all the hazard strategies identification activities were
implemented according to PRP, OPRP, and HACCP plans. The HACCP plan model for this study
is shown in Table 3.
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Table 2 — Hazards analysis and CCP determination chart of the patties production

Materials/ Is this hazard Hazard Preventive
Process Category of potentially assessment measures/Control CCP/ORPR/C
Hazard . P/NO
step significant? S P HR measures
1 2 3 4 5 6 7 8
Reception B | Salmonella, Yes - 3 1 3 Application of strict CCP1
of raw E coli, | possibility of a standards; Requirement for
materials S.aureus, high microbial providers to submit licenses
(meat, Listeria contamination for verification by sanitation
vegetables monocytogen | in  the final management staffs;
, €ggs, es, product due to adequate receiving;
spices, pathogens a high initial temperature  control, lab
sprouted presence in analysis sheet of rapid
grain, flour) raw materials, screening
which can lead
to the cause of
diseases
P | foreign No - the 2 1 2 Visual inspection, CP
bodies due to | presence of acceptance, and removal
improper foreign bodies completed by staffs;
wrapping cannot cause implementation of screening
injury to the in consequent steps
consumer
C | antibiotics, Yes — possible 3 1 3 Application of CCP2
grease, presence of strict standards;
pesticide chemical Requirement for providers to
residue, residue due to submit licenses for
allergens, improper verification
toxins storage of raw by sanitation management
materials, or staffs; adequate
failure to receiving; temperature
remove in control,
following steps lab analysis sheet
of rapid screening
Storage of | B | Salmonella, Yes — microbial 3 1 3 Correct setting of storage CP
raw E coli, | contamination temperature, proper
materials S.aureus, or growth due equipment setting;
Listeria to improper sanitation of all the transfer
monocytogen | storage equipment;
es, management according to
pathogens Warehouse Control
Standards and Operating
Procedures
P - No significant 1 1 1 NO
hazards are
presented
C - No significant 1 1 1 NO
hazards are
presented
Preparatio | B - No significant 2 1 2 Proper personal hygiene and CP
n of raw hazards are handling, clean, sanitize
materials presented equipment. Management
(grinding, C - No significant 1 1 1 according to Production NO
chopping) hazards are Processes Control
presented Standards and Operating
P - No significant 1 1 1 Processes NO
hazards are
presented
Mixing, B | Salmonella, Yes- possibility 2 1 2 CCP3
forming, E coli, | of microbial
freezing S.aureus, contamination
Listeria due to
monocytogen | improper
es, processing;
pathogens incorrect
mixing
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1 2 3 4 8
P | foreign bodies | No, no Confirmation of mechanical OPRP
mixed in during | significant equipment’s reliability before
operation hazards are and after operation.
processes; tools | presented Implementation of standard
and parts of operating procedures for
mechanical systematic maintenance and
equipment processes to avoid foreign
mixed in due to bodies from being mixed in.
breakage
C | Cleaning agents | No, no Application of strict NO
significant standards; Requirement for
hazards are providers to submit licenses
presented for verification by sanitation
management staffs;
adequate receiving;
temperature  control, lab
analysis sheet of rapid
screening
Metal B No, no NO
detection significant
hazards are
presented
P | foreign bodies | Yes - Metal detector testing for all CCP4
mixed in during | Unintended products. Maintenance of
operation consumption of metal detector to be checked
processes; tools | metal foreign quarterly.
and parts of | bodies that can
mechanical cause injury to
equipment the human body
mixed in due to
breakage
C No, no NO
significant
hazards are
presented
Packing, B | Microbial No Systematical inspection CP
labeling growth due to during labeling and
inaccurate packaging. Supervision
labeling, according to  Sanitation
packaging, poor Management Standards and
cleanliness and Operating Procedures, and
sanitation Educational Training
Standards and Operating
Procedures.
P | risk for wrong | No Extra control of information CP
description, on label at each shift of
foreign product. Proper personal
materials mixed hygiene.
in due to
improper
packaging
C - No NO
Storage of B - No, no NO
finished significant
product hazards are
and presented
distribution
P - No, no NO
significant
hazards are
presented
C - No, no NO
significant
hazards are
presented
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Table 3 — HACCP plan for production of patties "Shygys"

CCP Hazard Critical limits Monitoring ng?:;';’e Verification Recording
Receiving Biological, | Supplier Visual inspection . Examining of suppller .
of raw hemical d Reject any guarantee and visual Incoming
materials chemical, assurances and sensory dubious checkup of materials
and qualities of characteristics of | . ; -
(CCP1 and hvsical inaredients each inaredient ingredients characteristics for control files
CCP3) phy 9 9 each raw material
Preparation
of raw -
materials Biological Al_)sence of_any _Vlsualt_ Good deboning, Microbial and visual Processing
(cutting iological, | microorganisms, inspection, - trimming, and icrobial and visual quality control
debonir; physical free from any microbiological washin ’ test results files
trimming%’ foreign bodies analysis 9
(CCP2)
Grinding, . . Absence of _V|sua| . Reject or execute Microbial and visual
- Biological, ) . inspection, control receiving o .
mixing, physical foreign bodies microbial legal steps, control test results, _callbratlng C_luallty record
forming chemical and absenc_e of limits, personnel | temperature of product testing and files
(CCP4) microorganisms hygiene processing area temperature
Forced-air- Records of
gg?élt]go(- Q?csﬁ)r;c;eaorfisms Thermometer Reject if Time and | Calibrating the :iemmepe;:éure’
°C), check Biological Tem er%ture ' use and temperature was thermometer of the rand’om
S P microbial test not controlled tunnel, microbial test . .
final product control microbial
(CCP5) tests
Supplier
Packing, Biological, | guarantee of Every batch Reject if label . .
; ? . label (date, . o Packaging material
labeling chemical, certified package information is not
. ; batch code, control form
(CCP®6) physical material, control correct
) product content)
weight and label.
Temperature Records of
Storage (- Control Temperature adjustment, re- control
1810 -20 . . temperature, free | measurement, cleaning storage )
0 Biological . A . . o Control files temperature
C) and from microbial microbial room, reject if and microbial
distribution contamination examination contamination is tests
evident

The physical contamination (foreign-body) remains to be a threat to food industry; even
though there are many food safety management controls in place. To prevent intrusion of physical
hazards to food there are some equipments to be used such as sifting, filters, optical sorters,
magnets, metal detectors, and X-ray machines. These equipments are highly useful in food
industry, ever since they can detect hazards such as stones, bone fragments, metal, as wel as
hard plastic. The quick screening methods are mostly used to monitor processing of food due to
easiness and simplicity of operation, avoid the need of expensive equipment, lower investment
charge, lessen utility expences, and allow for suitable implementation that increases work
productivity.

In addition to quick screening methods the enterprise strictly followed the Technical
Regulations of the Customs Union "On Food Safety" and regularly checked any changes in testing
methods stated by government.

Conclusion

In this study, a newly developed product was applied in a smallscale enterprise to meet the
requirements of HACCP standard. The receiving of raw materials, heavy metals, and radionuclide
detection components of the production process for "Shygys" patties were considered as CCPs,
and analysis of various ingredients showed that the application of HACCP principles can improve
the quality of the finished product. The study only surveyed the implementation and processing
settings of ISO 22000:2018. This model can be used as a risk calculation plan for foreseeing
chemical, physical, and biological hazards of raw materials and as a basis for further examinations
of food safety management systems. Through the results obtained in this study, the researcher
could perceive a significant improvement after the implementation of HACCP plan regarding the
processing of patties in a small-scale enterprise. It could be valuable in different food productions,
specifically for businesses with no testing facilities. During 1 year, the enterprise noticed the defect
values of “Shygys” patties had decreased, even though it was not statistically significant, which
showed that the strict implementation of standards allows the company to ensure the safety of
incoming materials and, in the end, to get a safe and finest product. The continuous control of the
rotation plan needs systematic outsourced testing and therefore increases testing costs. The only
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following part of this plan helped the enterprise minimize the occurrence of contamination of
incoming materials and, therefore, increase the quality of the final product and, with that, meet
customer’s demand. In addition, the enterprise’s determination to improve the safety of its product
"Shygys" patties had practical implications and helped to increase its discernibility and sales and
create a food safety management system that meets HACCP criteria. The implementation of the
international standards will benefit any enterprise with access to new markets, both internal and
external; increasing productivity and competitive advantage; better quality products according to
customer preferences; improving reporting and communications; and moreover, bringing a new
product into the market means delivering new value to the customer.
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HACCP NPUHUMNTEPIH KONOAAHA OTbIPbIMN, XXbIJTIKbl )XOHE TAYbIK ETIHEH ©HIEH
XACbIN KAPAK¥MbIK XXAPMACbDI KOCbIJTFAH APAJIAC ©HIMAI 3IPJEY
»K.M. Atambaesa, A.H. Hyprasesosa, [.H. HypbimxaH, A.M. Bankagamosa, A.C. KamGaposa

Byn 3epmmey «Cemel KanaceiHbiH LLlexkepim ampbiHOarbl yHusepcumemi» KeAK, « Tamak
©HOIPICIHIH MEeXHOI02USIChI XoHe buomexHonoausi» KaghedpacoiHda o3iprieH2eH XblflKbl emi MeH
6CiMOIK KOMIMOHeHMMePMEH KOCrachiHaH acasnraH xaHa eHimee (komnem) apHanradH HACCP
Hakmbl xocnapbiH a3iprney makcameiHOa "JAPUA" em eHdey kocinopHbiHda xypeisdineeH. CbhiHU
b6akbinay Hykmenepi (CEH) HACCP xocnapbsiHda aHbikmarnsaH xoHe KondaHbinraH. ©HOeydiH ep
Ke3eHiHOe ep mypsni Kayinmep aHbikmandsi, an HACCP xocnapbsiHdarbl epbip CEH aHbikmansin,
muicmi MaHbi30b1 Kayin, ceiHu wek, CBbH MOHumopuHei xeHe mysemy epexkemmepimeH bipze
Xypli, 6yn «kecinoppiH HACCP edicmemeciH monbirbiMeH  KondaHfaHblH  pacmadsbl.
GakmepusnapdsiH, aysip memandapdsiH, necmuyudmepdid KandbiKmapbiHbiH XoHEe QU3UKaIbIK
nacmanry OeHeeliHiH xbindam CKPUHUHEI COHbIMEH Kamap pecypcmapra Kambicmbl 6ormkamobi
mocenenepdi wewyee XxoHe 6HiM canacbiHa kenindik 6epy apkbiibl Oakbinay muimdinieiH
apmmeipObi. XXbinkbl emindeai yesuld-137 menwepi 54 + 2,9627 br/ke, an Kyc emiHde 6,7 +
2,7045 bBbk/ke Kypalbl Llesul-137 6enceHdiniei wekmi pykcam emineeH KOHUeHmpauusdaH
acnadbr. Ocbl 3epmmeyee colkec, «uwukizammsbi Kabbinday» eH MaHbi3dbi CBH 60nbin
mabbinadel xoHe onapdbl bakbinay, ecipece warbiH em ©HOey 3aybimmapbiHda, KernmeegeH
Xarbimcbi3 ocepneplid andbiH anadel. CmaHdapmmbl eHeidy dalbiH eHimOeesi (komnemme)
aKaynapObiH caHblH asalimy apKblfibl mafaMHbIH CanachlH XakKcapmmbl, an mysemyeae Kaxemmi
mexHonoausneiK celikecciddikmep caHbl 0a alimapnbikmal memeHdedi (p < 0,05), 6yn Kayinciadik
f1eH cana KepcemkilumepiHiH XaKcapraHbiH kepcemeoi.

Tyiin ce3dep: ecimdik Kocnackl, mexHonoaus, eHdey, HACCP, asbik-mynik Kayinciadiel.
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PA3PABOTKA KOMBMHUPOBAHHOIO MPOAOYKTA U3 KOHWHbI U KYPULbI C
MPOPOLLUEHHOW 3ENEHON MTPEYHEBOW KPYNOMN C UCMNONb30OBAHUEM
NPUHUMMNOB HACCP
»K.M. Atambaesa, A.H. Hyprasesosa, [.H. HypbimxaH, A.M. Bankagamosa, A.C. Kambaposa

3Omo uccnedosaHue paspabomaHo Ons  mMsconepepabamepigaroweeo npednpusmus
HAPUA” ¢ yenbro paspabomku KoHkpemHoeo nnaHa HACCP dnsi Hogoeo npodykma (komnem),
1pU20MOB/IEHHO20 U3 CMECU KOHUHbI C pacmumersibHbIMU KOMIIOHEeHmamu, pa3pabomaHH020 Ha
kaghedpe « TexHonoausi nuwjesbix npouzsodcme u buomexHonoauu» HAO «YHusepcumem umeHu
Lakapuma esopoda Cewmeli». Kpumudeckue koHmponbHbie moydku (KKT) 6einu onpedeneHsl u
npumenerb! e nnanHe HACCP. Pasnu4yHbie onacHocmu 6binu ObHapyxeHbl Ha KaxOom amarne
obpabomku, e mo epems Kak kKaxObili KKT e nnaHe HACCP 6bin udeHmuguuyuposaH u
conposoxdarsncss coomeemcmeyrouwell 3HaqumenbHol 0nacHoOCMbIO, KPpUMUYECKUM npedesnom,
moHumopureom KKT u koppekmupyrowumu delicmesusamu, nodmeepxdas, ymo npednpusmue
osIHOCMbro ucnons3osano memodonoauro HACCP. Beicmpbil CkpuHuHe Konudecmea 6akmepud,
MsDKenbIX Memarsisios, ocmamekoe necmuyudos U yposHel hu3u4ecKoz20 3aepA3HeHUs makxe
roebicun aghghekmusHoOCMb MOHUMOPUHaa, N0380sUe UM pewams npedckadyemsie npobremsi,
cesi3aHHble C pecypcamu, U eapaHmuposampe Kadyecmeo npodykyuu. CodepxaHue yesus-137 e
KOHUHE cocmasuno 54 + 2 9627 Br/ke, a 8 msce nmuubi — 6,7 + 27045 Bx/ke. AKmusHoCMb
uesus-137 He npesbiwana MK CoenacHo amomy uccrnedosaHuro, “npuemka Coipbs” Aensemcs
Haubonee eaxHboim KKT, U UX KOHMPO/b, OCOBEHHO Ha HEBOMbWUX npednpusmusix no
rnepepabomeke Msca, Moxem ghakmudecku npedomepamumps MHO2UE HeaamueHbie nocriedcmesus.
BredpeHue cmandapma ynyquiuno kKadecmeo nuuiesbiX MnpodyKmoe 3a Cc4Yem CHUXEHUS
Konudecmsa deghekmos 8 ecomosom npodykme (Komaemax), a Konudecmso Hecoomsememesull 8
MexHO102U4eCKoOM npoyecce, HeobxoOumbix O UCNpasieHuUss, makxe 3Ha4qumernibHO CHU3UIOCh
(p<0,05), demoHCMpUPYS, 4YMO nokasamesiu 6e3onacHocmu U Kadecmea yy4uaromncs.

Knouyeenle cnoea: pacmumernbHas 0obaska, mexHonoaus, nepepabomka, HACCP,
6esonacHocmb nuuesbix npodyKmos.

FTAXP: 65.09.03

A.M. Myparb6aeB
Cemen kanacbiHbIH LLakepimM aTbiHAaFbl YHUBEPCUTETI

XXACAH[bl ACKA3AH-ILLEK XXONOAPbI OPTACbIH MOAENbLAIK XXYWECIHAE
KAMNCYIANAHF AH BMONOrnAnblK 6ENCEHAOI KOCMNAHbIH BOCATbLINYbIH 3EPTTEY

AHOGamna: Kasipai yakeimma KannbiHa KenmipemiH XeHe UMMYHOCMUMYNSUUSbIK ecepae
OezeH Kaxemminik edayip apmmel. Onapdsbi 6HOIpy ywiH maburu KoMnoHeHmmep KondaHbinadsl,
onap y3akK yakbim kondaHbinca Oa, adam ar3acbiHOa xarfbiMCbi3 candapnap mydbipmaldbi.
Okonoeusaneik xarlaldbid Hawapnaybl, CO3biIManbl CMPECC, OMbIPbIKWbAI OMIp canmbl,
meHeepimcia mamakmary — 6yn yHemi acep emy ke3iHOe OeHeHIH Xannbl KapChilacybiHbIH
memeHOeyiHe oKenemiH chakmopnap. HemuxeciHO0e OeHeHIH xekeneseH mMmywenepi MeH
JKyldenepidiy, (MbiHbIC any, ackasaH-iuek xondapbi) aypywaHObifbl xorapbinaldbi, 20pmMOHandbl
pemmey b6y3binadbi, OeHeHIH UMMYyHOoeusnblK Kywmepi memeHdeldi. OcbiraH 6alnaHbiCmbl
UMMYHObIK manuibinibiKmbiH andbiH-any xoHe emdey ywiH KondaHbinambiH 0epinik ecimOikmepdeH
anbiHFaH Buoso2uUsAsbIK Kocnanap ecipece maxbimarn. Lllenmik npenapammap CuHmMemuKkabiK
aHanoamapdaH XyMcakK mepanusisiblK ocepiMeH, CcoHOal-aK alKbiH XaHama ©CeprepiHiH
b6oimMaybIMEH XXaKChl epekuleneHedi.

OKCNepUMEHT XXypridy YLWiH kancynanaxfaH 6uonoruanelk 6encenai kocna (BBK) 2 carar
iwiHge pH 2,0 ackasaH ceniHiH, MOAENbAiK OpTackiHa OPHANAaCTLIPbINALI, COAAH KEWiH kancynanap
3 cafaT iwiHge pH 7,2 aw iwekTiH MoAenbAik opTacblHa Kewlipingi. byn cxema ackasaH-iek
XKONAapbIHbIH, MOAENIHE eniKTeni.

TyiiHn ce3dep: kancyna, 6uonozsusnbik 6enceHdi Kocna, ackasaH, anbauHam, dXUHaues,
nesses.
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