ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

XABAPIDbI ChbI

BECTHUK

HAILIMOHAJIBHOM AKAJIEMUM HAYK
PECITYBJIMKU KA3SAXCTAH

THE BULLETIN

OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

1944 XXbIJIJAH HIbIFA BACTAFAH
N3JAETCH C 1944 TOIA
PUBLISHED SINCE 1944

AJIMATBI
AJIMATBI
ALMATY

2018

JULY
HIOJIb
HIUIAE



2 Clarivate

Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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EVALUATION OF THE PERFORMANCE OF THE HACCP
APPROVAL SYSTEM OF HACCP QUALITY ASSESSMENT

Abstract. In a market economy, the quality problem is an important factor in raising living standards, econo-
mic, social and environmental security, in particular, issues related to the analysis of the effectiveness of production
processes and finished products are important. In this paper, approaches are described in the analysis of processes
and products in a single production of fermented milk products based on camel milk after the introduction of the
quality assurance system of HACCP. As a result, the indicators of the effectiveness of the production process of
sour-milk products were determined, the collection and analysis of the data obtained as a result of the testing of the
finished product was carried out. The advantages of using the process approach are shown. A relationship between
the ongoing production process and the workforce was found. The developed evaluation methodology and perfor-
mance criteria for the introduction and operation of a quality management system can be applied to improve the
quality of finished products.

Key words: HACCP, performance evaluation, quality assessment systems, software.

Introduction. At present, much attention is paid to the quality and safety of the products. In the
conditions of market relations only stable quality of the goods can attract the buyer and provide the en-
terprise with profit. An indisputable fact is that the consumer has the right to expect that the food they use
is safe (harmless), suitable for eating and, importantly, they are the source of all the substances necessary
for proper development [1, 2]. Diseases and disorders caused by food are at best unpleasant, at worst -
deadly. Therefore, ensuring the safety and harmlessness of food is part of the policy, including in the field
of protecting the population in the conditions of food crises [2-4, etc.].

Materials and methods of research. The indicators of the effectiveness of the process of production
of sour-milk products were determined by assessing the compliance of the measured data, as a result of the
process, to the process data that was planned to be received, including by selected indicators:

1. Implementation of the production plan for the development of finished products, the percentage of
the fulfilled from the planned;

2. The quantity of finished products produced, the discrepancies in which were revealed before
shipment to the consumer, the percentage of the output produced

3. The amount of non-conforming products received as a result of production, the inconsistencies in
which were identified by the consumer, the percentage of the output produced

4. Return of the main raw materials to the supplier based on the results of the incoming inspection,
the percentage of the analyzed main raw materials

5. The number of semi-finished products with inconsistencies in key technological processes, the
percentage of completed volume

Since the activities of enterprises are carried out on a commercial basis, the productivity directly
depends on the applications of retail and wholesale trade networks, as well as on the possibilities of selling
through branded stores. To minimize the influence of the quantity of products produced on the degree of
the evaluation of the performance of the production process, the relative values in percentage terms were
used as performance indicators [5].
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Results study and discussion. For the indirect assessment of the effectiveness of the quality system
functioning at the enterprise and the efficiency of the production process, the data obtained as a result of
testing the finished products of the selected assortment list were collected and analyzed. Tests were carried
out during the first stage of work on the development and implementation of the system in the period from
March to August 2012. Tests on physico-chemical and microbiological indicators were carried out by an
accredited production laboratory. Tests on safety indicators were carried out by an accredited testing
center.

In carrying out all studies, the rules of average samples were strictly observed, each sample was
examined for the same index twice, with the calculation of the mean value.

In the process of diagnostic audit and research of finished products, it was established that the quality
and safety control system has a number of weaknesses. First of all, this is the lack of regulated ways of
collecting and transmitting information, which significantly reduces the effectiveness and effectiveness of
the quality system as a whole. At the same time, there are a large number of separate elements of the sys-
tem, covering the activities of individual structural units or individual chains of subprocesses. Most of
these elements are effective enough in the first place with regard to identifying nonconforming products,
and not preventing its production. Therefore, for the indirect assessment of the effectiveness of the fini-
shed product quality system functioning at the enterprise, the data characterizing the productivity of the
production of the dairy products of the selected assortment list were collected and analyzed. Data were
collected weekly for five months.

During the collection of information, the following observations were made: in most cases, inappro-
priate products identified before the completion of the process by order of the site master or replacement
technologist were sent for processing within the production site or the direction of processing of such raw
materials within the production process was changed; therefore, such rearrangements were not fixed in
production reports as non-conforming products. For the purposes of the study, it was possible to calculate
this index of inappropriate products obtained at various stages of the production process. As it was not
possible to cut off the index at all production sites, we selected key technological operations in which the
main raw materials undergo significant qualitative changes, in particular homogenization of the milk
mixture, pasteurization, fermentation and fermentation of the cream mixture. Accordingly, the quality and
safety of the finished product depend more on these changes. From another point of view, these stages of
the production process have a large number of controlled (including critical) parameters, which presu-
mably involves a large number of negative deviations in the case of imperfection of the control system or
other weaknesses in the production process. The collected information is summarized and presented in
table.

The results showed that, on the whole, the results are sanitary in general, as none of the results of the
studies gave a negative or borderline result, which allows to doubt the safety of the finished food products
from a microbiological point of view [6]. However, production can improve the production process from a
sanitary point of view, in consequence:

— significant differences in the value of the resulting outcomes (standard deviation comprise 14% of
the mean signals)

— comparative increase in QMAFAnM by 25.4% in finished products compared to previous studies;

At the same time, the results of product research have a wide spread [7]. For example, standard
deviations in the mass fraction of fat are from 3.15 to 3.25, while the value of the indicator itself does not
exceed 1.4%.

In some samples of the finished product, an excess of the fat content was detected, since the produc-
tion technology allowed the deviation of the mass fat percentage + 0.1% due to the fact that the fat content
in camel milk varies in a fairly wide range, which depends on the species, season, forage, individual and
other factors.

The finished prodet by the index of the mass fraction of the protein was similar to other indices, but
the spread of the values is also wide (standard deviations from 0.98% to 1.01%). In addition, all the
products examined had an Acidity lower than the regulated normative document by an amount equal to
5% of the regulated one.

The results of the studies testify to the instability of qualitative characteristics in the implementation
of the production process. Existing measures and a control system allow to effectively identify inconsis-
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Average values of indicators by months from January to June 2012 and the overall average for a given period of time

Average values of indicators by months
] from January to June 2012
Indicator name and the overall average for a given period of time
January | February | March | April May | Average
) ) ) 90,3 90,32 90,3 90,3 | 90,29 90,3
Indicator 1, Execution of the production plan, %
+1,14 +1,11 | £1,14 | =£1,16 | *1,14 +1,14
Indicator 2, The number of products, inconsistencies 0,51 0,53 0,53 0,49 0,48 0,5
in which were identified before SEND to the consumer, % +0,05 £0,03 | 0,05 | 0,03 | 0,06 +0,04
Indicator 3, The number of products, the discrepancies 0,33 0,34 0,32 0,31 0,36 0,33
in which were identified by the CONSUMER, % +0,05 £0,03 | 0,05 | 0,03 | 0,08 +0,05
Indicator 4.1, Number of incidents detected 10,03 10 10,04 10,03 10,02 10,02
in the process Milk collection and sorting £3,16 £3,14 | 3,17 | £3,15| £3,19 £3,16
Indicator 4.2, Number of cases of non-compliance 0,02 0,03 0,03 0,01 0,02 0,02
in the process +0,15 +0,02 | +0,01 +0,01 | +0,01 +0,04
Indicator 4.3, Number of incidents detected 0,01 0,01 0,02 0,04 0,02 0,02
in the process Normalization +0,01 +0,01 | +0,01 | +0,02 | 40,01 +0,01
Indicator 4.4, Number of incidents detected 0,03 0,01 0,04 0,05 0,03 0,03
in the process Homogenization of the milk formula +0,02 £0,01 | 0,02 [ 0,03 | =0,01 +0,02
Indicator 4.5, Number of incidents detecting inconsistencies 0,02 0,01 0,05 0,05 0,03 0,03
in the process Pasteurization +0,01 +0,01 +0,02 +0,02 +0,02 +0,02
Indicator 4.6, Number of cases of non-compliance in the 0,02 0,05 0,02 0,02 0,03 0,03
process Fermentation and fermentation of the cream mixture £0,01 £0,01 | +0,01 | +0,01 | 0,02 £0,01
Indicator 4.7, Number of incidents detected 0,02 0,01 0,02 0,04 0,01 0,02
in the process Cooling and mixing. +0,01 +0,01 £0,01 £0,02 | 0,01 +0,01
Indicator 4.8, Number of cases of identification 0,04 0,06 0,07 0,07 0,04 0,06
of discrepancies in the process £0,02 +£0,03 | +0,02 | +0,04 | +0,02 £0,02
Indicator 4.9, Number of incidents detected 0,05 0,04 0,04 0,02 0,03 0,04
in the process Pre-cooling and maturation £0,02 £0,03 | +0,02 | +0,01 | 0,01 £0,02
Indicator 4.10, Number of incidents detected 0,09 0,07 0,07 0,11 0,12 0,09
in the process Quality control of the finished product +0,02 £0,01 | +0,04 [ 0,04 | =0,03 +0,03
Indicator 4.11, Number of cases of non-compliance 0,07 0,04 0,04 0,09 0,1 0,07
in the process Storage +0,04 +0,06 | +0,02 [ +0,07 | +0,03 +0,04

tencies (including consumer characteristics of products), after they occurred in production. The incon-
sistencies in the finished product, revealed before the implementation, reach 0.53%, the average value is

0.50% [8].

There are refunds and complaints from trading enterprises. Despite the fact that significant (critical)
inconsistencies among such cases have not been identified, but the percentage of returns is 0.33% (data do
not include returns due to the expiration of the expiration dates). The maximum amount of refunds was

0.5%.

All deviations in the production process recorded at the time of collection of information entailed

costs of various origins for the enterprise, including:

— The intrinsic value of nonconforming products or semi-finished products by the technological

process;

— Loss of profit due to lack of sales of this product;

— the cost of excessive production time;
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— in the case of product disposal — the cost of disposal;

— reimbursement of damages for claims, consideration of complaints, transportation of returned
products, etc.

These costs were not allocated as additional, which led to an unjustified rise in the cost of the entire
production process, which adversely affected the formation of the cost of production, and, ultimately, its
competitiveness. An analysis of the nature of the inconsistencies and the reasons for their occurrence in
most cases amounted to incriminating and punishing the perpetrators, this circumstance did not in any way
stimulate the prevention of similar inconsistencies in the future by identifying them at the early stages of
the process [9].

We have attempted to identify the patterns of distribution of the value of non-conforming products,
depending on the causes of the inconsistencies. For inconsistencies in terms of indicators: "the volume of
products, the discrepancies in which were revealed before the mandrel to the consumer" and "the volume
of inconsistencies in the stages of the production process", the causes of their occurrence were found and
analyzed [11]. The analysis data are shown in figure.

W1-26%
m2-18%
m3-15%
W 4-6%
W 5-22%
M 6-2%
m7-6%
m8-5%

The emergence of inconsistencies, depending on the reasons:
(1) Negligence or lack of knowledge of working personnel
(2) Staff turnover (inadequate production experience)
(3) Non-observance of parameters and modes of production
(4) Insufficient technical equipment
(5) Raw materials, ingredients, auxiliary materials that are not appropriate to quality or not subjected to extended control,
(6) Absence or delay in transmission of necessary information, including changes in the technological process
(7) Inconsistency of actions
(8) Unexplained reasons

Outreach. Thus, the following conclusions can be drawn from the analyzed data:
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1) There is no coherent and comprehensive quality management system for finished products.

2) The data indicate that there are no violations for the safety of the finished product.

3) There is a need to improve the production [12] process from a sanitary point of view (by regula-
ting the Good Manufacturing Practices (GMP) programs).

4) The instability of the quality indicators of the finished product may be due to the lack of data
analysis and the instability of individual operations and stages of the ongoing process, insufficient input
data for effective correction of the technological process.

The lack of a system for identifying raw materials, materials, and finished products during the
advancement of the production process and the imperfection of the monitoring and traceability system,
including the collection of information on emerging inconsistencies, are established [13, 14]. Thus, the
technological process was carried out by the working personnel according to the planned chain of actions
with a number of different inconsistencies that were not fully analyzed and were limitedly prevented
subsequently.

The application of the process approach in the formation of the flowchart allowed to maximally
specify the production process, as well as to establish a more flexible regulatory system that establishes
not stringent conditions for the implementation of certain actions, but the level of responsibility in making
decisions and ways of informing in case of deviations from planned results [15, 16]. Thus, the response in
the event of any inconsistencies will be more rapid (since in some cases the decision will be made by the
masters directly on the sites) and more substantive, as the areas of competence of the individual structural
divisions of the enterprise are divided [17, 18].

Dependence of the ongoing production process on the personnel (44% of the non-compliance was
realized through the fault of the staff), assumes that the main directions of the transformations in the
development and implementation of the system will be the regulation of areas of responsibility, documen-
tation and monitoring of key (critical) operations and multi- including on the control of dangerous factors
[19, 20].
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K. X. MyxameqxaHos, A. JI. CepuxdaeBa
Kazak ¥nT1eIK Arpapnsik YHuUBepcureti, Anmarsl, Kazakcran
HACCP CAIIA BAFAJIAYABIH KOJIIAHBLTY )KYﬁECIHIH OPBIHIAYBIH BATAJIAY

AHHOTANMA. DKOHOMHUKAIBIK, QJICYMETTIK JKOHE SKOJIOTHSUIBIK KayilCI3IIKTIH, OHIIPICTIH XKOHE OHIIpICTeri
OHJICY YpIICTEpiHIH HOTHXKENIEPIH Tallay »OHE HEri3ri Macelesiepl KoTepy HapbIKTarbl MaHbI3[bl (hakTop OOJIBI
TalOblIaabl. 3epTTeyliep MEH TEXHOJIOTHIIBIK YPIiCTepAl aHanu3zey OapbIChIHIa CYTTi OHJIEY apKbUIbI CYTKBIIIKbLI-
Il OHIMAEPIIH aCCOPTUMEHTIH LIBIFApaThIH OHJIpiCiHE HerizjaenreH. OHAIPICTIH Kayilci3OiriH KamTamachl3 ere
OTBIPBII, Calajibl OHIMep MIbIFapblIaasl. HoTrmkecinae, cyT KbIIKBUIIB OHIMICPIH OHAIPY YPIICIHIH Tajanka caid
JIYpbIC XKYpMeyi aHbIKTalIa/ibl. OHIIpic YPAICIHIH opOip MPOLECCTEPiHiH KYMBIC iCTey peXXUMKepl TEXHOJIOTHsFa cal
IYPBIC KOJNAHBUTYBIH Kanarajay. OHmipic ypAiciMeHi MeH XYMBIC iICTeHTIH NMepCOHANIBIH apachIHIAFbl e3apa ic-
KUMBUIABIH Oipmiktiri. Kypeur-xaOmsikrap, omicTeMeriKk HYCKaynbl Oarajay MEH camachlH 0acKapy JKyHeciHiH
(hyHKIMOHAIIBI OacKapy MYMKIHIIKTEpIiHIH YHIIECTIr KapacThIpaiabl.

Tyiiin ce3nep: HACCP, enimpainikri Oaranay, canansl Oaranay xyiieci, OarmapiaManblk KAMTaMachl3 €Ty.

K. X. Myxamemxanos, A. JI. CepuxdaeBa
Kasaxckuil HamoHaNbHBIN arpapHblil yHUBepcUTeT, Anmarsel, Kazaxcran

. OLEHKA PE3YJIbTATHUBHOCTH
JEUCTBYIOINEU CUCTEMBI OHEHKHN KAYECTBA XACCII

AHHOTauMA. B pBIHOYHON SKOHOMHKE MpoOjeMa KadecTBa SBJISACTCS BKHEHIIMM (HaKTOPOM IOBBIIICHHS
YPOBHS KU3HHU, YJKOHOMHYECKOH, COIIMATBHON M IKOJIOTHIECKOH 0€30MacHOCTH, B YaCTHOCTH BaKHBI BOIPOCHI CBA-
3aHHBIE C AHAIM30M Pe3yJIbTaTHBHOCTH NPOW3BOACTBEHHBIX MPOIIECCOB U TOTOBOW MPOAYKIHMH. B paboTe ommcaHsbl
MOJIXOABI B aHAIM3€E IPOLIECCOB M MPOIYKIIMK HA OTAEIHHO B3SITOM IMPOM3BOJACTBE KHMCIOMOJIOYHBIX M3ENHUIl Ha OC-
HOBE BepOJIIOKBET0 MOJIOKA MOCJIe BHEAPEHUs cucTeMbl obecnieueHus kauectsa HACCP. B pesynbsrare Obuin ompe-
JIeJIeHbl 1T0Ka3aTesll pe3y/IbTaTUBHOCTH Mpoliecca MPOU3BOJICTBA KUCIOMOJIOYHBIX M3JIEIHH, POU3BeNeH cOop U
MpoaACJIaH aHaJIN3 JAaHHBIX, NOJYYCHHBIX B PE3YyJIbTATEC HUCIIBITAHUHA TOTOBOM MNpOAYKIHH. IToka3ansbl MpeuMynieCTBa
IPUMEHEHHs NIPOLECCHOro noaxoja. Halinena 3aBUCHUMOCTh MEXY OCYIIECTBISIEMBIM IPOU3BOACTBEHHBIM IPOLIEC-
coM u pabouyuM nepcoHaioM. PazpabGoraHHas MeTOMKa OLIEHKH U KPUTEPHH PE3YJIbTATUBHOCTH BHEAPEHUS U (DYHK-
IIUOHUPOBAHMS CHCTEMBI YIIPABICHUS Ka4eCTBOM MOTYT OBITh MPUMEHEHBI [T YIy4IIeHHs KadecTBa TOTOBOU IIPO-
JTYKITHH.

KiaroueBsie cioBa: HACCP, oreHka pe3ylbTaTHBHOCTH, CUCTEMBI OIICHKH KadecTBa, MPOTpaMMHOE oOectie-
YeHHE.
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