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APPLICATION OF HACCP PRINCIPLES TO ENSURE QUALITY
AND SAFETY IN THE PRODUCTION OF SPICE AND FLAVOUR
COMPOSITIONS BASED ON BIOLOGICALLY ACTIVE
SUBSTANCES OF PLANT RAW MATERIALS

Abstract. The abstract of the research considers the need to develop effective
systems of food quality and safety management in the conditions of rapid development of
food industry technologies. Modern consumers strive for products with low calorie content,
enriched with useful substances, which requires the creation of new spice and flavour
compositions with high biological value.

This study developed a HACCP plan model for a company producing spice and
aroma compositions based on sprouted grains for first courses. Three critical control points
(CCPs) were identified using a decision tree: the germination stage of the grain, the
processing stage during germination and the packaging stage. For each CCP, control
measures were identified and a detailed HACCP plan was developed to effectively manage
biological, physical and chemical risks, ensuring consistent quality and safety of the final
product. Thus, the application of HACCP principles in the production of spice and flavour
compositions will significantly improve their safety and competitiveness in the modern
market.

Keywords: HACCP, quality management system, spice and flavour compositions,
critical control points, sprouted cereals.
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Introduction. With the rapid development of technology in the food
industry, the requirements for the quality and safety of food products, including
spice and flavour compositions, are increasing. Modern consumers increasingly
choose products with low calorie content, enriched with useful substances and

147


mailto:ayana-sn@mail.ru
https://doi.org/10.55956/ZCCL4005
https://doi.org/10.55956/ZCCL4005

A.N. Serikbayeva, A. Muratkhankyzy,
Food Technologies M.B. Aliyeva, S.E. Ibraimova, P.147-154
D. Abdikhanova, G.Sh. Dzhumabekova

having functional properties. In this regard, there is a need to develop new types of
spice and aroma compositions that not only improve the flavour of food, but also
have increased biological value [1,2].

Today, the market offers traditional seasonings of various national cuisines,
the quality of which has been shaped over centuries. However, industrial analogues
often fail to meet the high expectations of consumers due to simplified
compositions and excessive spiciness. To address this problem, innovative
approaches are needed that include the use of natural ingredients such as seeds,
roots, berries, leaves, fruits and medicinal herbs. The inclusion of such ingredients
in seasonings allows the creation of products that not only have unique flavours but
also carry health benefits [3]. Increased requirements to the quality and safety of
food products necessitate the introduction of effective management systems at
enterprises. It is important to take into account both external factors (competition,
consumer expectations, quality of raw materials) and internal factors (technological
processes, efficiency of quality control system). Special attention is paid to the
identification and management of risks at all stages of production [4]. The HACCP
(Hazard Analysis and Critical Control Points) system is now a recognised standard
for food safety management. Its implementation allows companies to monitor
potential risks at every stage of the production chain and react quickly to possible
deviations. This system provides a comprehensive approach to quality and safety
management, which is especially important in the production of products with high
biological activity, such as spice and flavour compositions [5].

Thus, modern seasoning production requires not only innovations in
technology, but also careful control at all stages. The application of HACCP
principles in the quality management system is relevant. It will significantly
improve the safety and competitiveness of products, meeting modern market
requirements.

Materials and methods. The HACCP model method aims to develop a
system that ensures food safety at all stages of production. The HACCP model is
based on seven key principles that help to identify and control potential risks.

1. Risk Analysis: The first step is to identify all possible hazards at each
stage of production. This is so that the team can assess the risks and develop
appropriate measures to eliminate or mitigate them.

2. Identification of Critical Control Points (CCPs): Based on the threat
analysis, the KCTs — the stages where controls can be applied to prevent or
eliminate threats — are identified. For this purpose, a decision tree is used to help
identify such points in a logical manner.

3. Setting Critical Limits: For each KCT, acceptable values (critical limits)
are set that must be maintained to prevent risks. In some cases, there may be more
than one critical limit.

4. Monitoring system: Monitoring procedures are developed for each KCP
to monitor compliance with the critical limits. This is necessary to detect deviations
in a timely manner.

5. Corrective actions: If deviations from critical limits are identified,
corrective actions are developed. These are aimed at eliminating deviations and
restoring control over the KCP.

6. System validation: Regular checks and tests are necessary to validate the
effectiveness of the HACCP system. This may include random sampling and
analyses to ensure that the system is working correctly.
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7. Documentation and record keeping: All steps and activities in the
HACCP system should be documented. This is necessary to ensure transparency
and efficiency of the system.

These principles help to create a safe food production system, minimising
risks to consumers [6-7].

Research results and discussion. Critical control points (CCPs) were
identified at each production step in the production of spice and flavour
compositions based on biologically active substances of plant raw materials using a
decision tree. A monitoring system was developed for each CCPs, which allows the
control and measurement procedure to be carried out according to a plan and to
detect violations of critical limits. A decision tree was proposed to identify the risk
factors [8]. The analysis of risk factors within the HACCP system assesses the
probability of their occurrence and the potential severity of their impact. At each
stage of production, all possible risks are identified and then specific actions and
procedures are developed to prevent threats. The HACCP plan includes biological,
chemical and physical hazards. For each critical control point (CCPs), the HACCP
system provides for the control of all identified hazards using monitoring
procedures, corrective actions, and mandatory precautionary actions to ensure that
risks are properly managed at each stage of production [9].

Determination of critical control points at the stages of production of spice
and aromatic compositions based on biologically active substances of plant raw
materials. Hazardous factors are analysed taking into account the probability of
their occurrence and potential impact on product safety. All possible hazards are
identified at each stage of the production process, after which actions and
procedures are developed to prevent them. For example, the greatest danger in the
production of spice and flavour compositions based on biologically active
substances of plant raw materials, such as sprouted grains, are biological factors.
These factors can have serious consequences for human health. Table 1
summarises the results of the analysis, identification of hazardous factors and
identification of control measures to manage the production process of spice aroma
compositions. Q. 1: Are there controlled preventive measures? Q. 2: Is the stage
specifically designed to eliminate or reduce the possibility of threats to an
acceptable level? Q. 3: Can the contamination with the found hazards be strongly
higher than the permissible level or increase to an acceptable level? Q. 4: Will the
next stage eliminate the threats found or reduce the chances and acceptable level of
their occurrence?

Table 1
Critical control points and management measures in the production phase
of spice and flavour compositions

. Control measures (CPP
No. | Processes Risk factor or work instructions) Q-1{Q-2({Q-3[{Q-4|CCP
1 2 3 4 5161718 9
1 |Reception of| B |Presence of biological| Microbiological and |Yes| No | No | —
raw materials hazards in grain and |chemical analysis of raw =
(grains, other raw materials materials and &
vegetables |Ch [Impurities and residues| ingredients. %
and other of heavy metals, | Standard working order &
ingredients) chemicals for raw materials. ©
Ph Foreign objects Suppliers of materials.
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Table 1 (continued)
1 2 3 4 5161718 9
2 Washing | B No Standard working order | Yes | No | — | — -
grains Ch|Waste of heavy metals, 6 g—j
(t 18°C) chemicals O =
Ph Foreign objects
3 | Soakingin | B No The grain is frozenin |Yes | No | — | — .
water [ No water (t 18-20°, 5-6 h.) & e
(t 18-20°C, oS
6-8 h) Ph No ~
4 Growing | B No The soaked grainis |Yes| No | No | —
grain sprouts sprouted at room § -
(24-72 h., |Ch No temperature for 24-72 & 8
t21,5°C) hours. Watch with your 6 <
Ph Foreign objects eyes. Workers ' claims o=
insurance
5 | Processing | B The growth of When growing sprouts, | Yes | Yes | - -
when microorganisms is we process them g
sprouting justified by the according to the method, 0 9
grain (every expiration date of the [the expiration date of the 8 :C_-:
12 hours) disinfectant processing tool is not g
Ch No effective =
Ph No
6 |Drying (t40-| B No Temperature and Yes|No | — | —
45°C,4-5 h. humidity are controlled A
W 14-15%) |Ch No during grain drying S E
Ph No (t40-45°C, 4-5 h. i
W 14-15%)
7 Grinding | B No When grinding, the |Yes|No | — | — .
(1-2mm) [cq No volume of all ingredients 6 =
is controlled (sieve No. O
Ph No 1,2, not lower than 80%) ~
8 | Mixingall | B No The mixing time of all | Yes | No | — | — | o
ingredients ingredients is controlled j = fl
(3-4 min) (3-4 min)
9 Coating | B | Microbial growth due | Humidity control by [Yes [Yes | No | —
(50 g) to the release and ensuring room
absorption of moisture temperature and E
from the environment | humidity, testing the @)
Ch|Chemical risk from the| package for leakage and ;’::
material from which | humidity. Personnel g
the packaging is made hygiene routine, =
Ph| Presence of foreign requirements for the [~
objects during cleanliness of the S
measurement or packing machine and
shaping weighing machine
10 |Save (12 m,t B No When storing the Yes|No | — | — .
18-20°C, W [ No finished product, & e
75%) temperature and O =
Ph No humidity are monitored -
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Hazards in the production process are defined as biological (B), physical (F)
or chemical (X) factors that can make a product unsafe for consumption. Table 1
shows the decision matrix diagram analysis for identifying process hazards and
critical control points (CCPs). According to the data in the table, there are three
CCPs identified in the production process: grain germination stage, germination
processing stage and packaging stage.
The grain germination stage has a physical risk due to the possible ingestion
of foreign objects. The grain processing stage also has a biological risk - the use of
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expired equipment reduces its effectiveness and can lead to product contamination.
At the packaging stage, both biological and physical risks have been identified:
possible leaks and absorption of moisture from the environment can cause
microbial growth, which also poses a threat to product safety. To avoid
contamination of foodstuffs, critical limits must be established to define specific
quantitative values that can be monitored. The process flow diagram for the
production of spice and flavour compositions with the identified risk management
measures is shown in Figure 2. Figure 2 shows the process flow diagram for spice
and flavour compositions based on sprouted grains. This made the process more
open by visually observing the production process. Any potential risks were
analysed and risks that could affect food safety and quality were considered, and a
definition of KKT was obtained.

Acceptance of raw materials (All ingredient) ]

|

[ Washing grains (t 18°C)

|

Soaking in water (t 18-20°,6-8 h.) ]

|

C
ccp1 Growing grain sprouts 24-72 h., t21,5°C

|

Processing when sprouting grain (every 12 1
hours) CCp2

|

[ Drying (t 40-45°C.4-5 h. W 14-15%)

|

Grinding (1-2 mm) ]

|

[ Mixing all ingredients (3-4 min) ]—l
1—[ Coating (50 ¢) CCE3
[ Save (12 m. t 18-20°C. W 75%) ]

Fig. 2. Process flowchart

HACCP Work Plan.

Once the risk factors have been identified, critical limits must be set and
monitoring procedures must be fixed, corrective actions must be taken, i.e., these
processes must be applied if the results of monitoring in the TSC show that the
process is out of control. A HACCP work plan of critical control points in the

production of spice and flavour compositions based on sprouted grains has been
developed (Table 2).

Table 2
HACCP work plan
Growing grain Prepares to process when
Process sprouts 24-72 h., growing grain sprouts Coating
W 40-60% (t 40-45°C, 12 h., W 15-20%)
1 2 3 4

. Biological and Physical Biological and

Danger Physical danger i danger ' Physicgal danger
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Table 2 (continued)
1 2 3 4
Control air
Control measure| Production control Production control temperature and
humidity. Leak testing
There should be no

leakage. Control the

Storage temperature of the temperature and

Critical threshold Not allowed preparation (0+5°C) storage

period not more than 2 days lgfﬁﬁg (r)jotlrlrf
(<30°C and <60%)
Checking the
condition of the Automatic Coating
How to warehouse. Control Temperature time control and leakage control in
the procedure. controlled temperature
Workers ' claims room
insurance
Packaging operator
Who Production manager Production manager and Quality Control
Department
Every 30 minutes
Frequency Every day Every day (C?eelill;?rga tﬂigﬁfs’
humidity)
Recording | Control and logging Control and logging Leak test report
Correctional Visual control. | Elimination of inappropriate Open the finished

packaging shell and
check the entire batch
Monitoring the
temperature and

work Review processing drug

The temperature and| In order to reduce biological

duration of risks during the cultivation of] L
. L . . humidity of the
Solution germination when | grain sprouts, treatment with .
. . A . . packaging room,
sprouting grain is |3% shakurai aqueous tincture - .
choosing quality
fixed was chosen

packaging

Table 2 is the HACCP work plan for spice and flavour compositions based
on sprouted grains that potential hazards need to be controlled. This table lists all
potential hazards, control point, critical constraints, responsible person, frequency,
record, corrective action and verification. Three KCTs were identified: (1) grain
germination stage, (2) processing stage during grain germination and (3) packaging
stage.

For each control measure, monitoring frequencies and procedures were
established to show that the controlled activities are being monitored. These
requirements together constitute a monitoring system that provides all planned
measurements and observations associated with the threat. Monitoring methods and
frequency ensure that exceedances are detected in a timely manner so that product
can be isolated prior to use or delivery. Planned adjustments and corrective actions
for control points are reflected in the HACCP plan. Therefore, the implementation
of the HACCP plan requires the participation of all qualified employees working in
production at all stages. In addition, a logical and validated HACCP plan can help
food market operators to improve food safety management.

Conclusion. In this study, a HACCP plan model was developed for a
sprouted grain-based spice and flavour composition manufacturing facility for first
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courses to improve product safety and quality. Using a decision tree, three critical
control points (CCPs) were identified: (1) the germination stage of the grain, (2)
the processing stage during germination, and (3) the packaging stage. Control
measures were developed for each CCP and a detailed HACCP plan was developed
to effectively manage biological, physical and chemical risks, ensuring consistent
quality and safety of the end product.
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A.H. Cepukbaesa?l, A. MypatxaHKpbi3bll, M.b. Aamesa’,
C.E. U6paumosa’, Al. 96aixaHosal, I'LU. Axymabekosa?

1Anmamel mexHonozuAnsiK yHusepcumemi, Aamamel K., Kasakcmax
2Xanb6IKapansiK UHHEHePiK-MexXHOA02UANbIK yHUsepcumemi, Aamamel K., Kasakcmad

©CIMAIK WUKI3ATbIHbIH BUONOINANDbIK BENCEHAI 3ATTAPbIHA HEM3AE/TEH
ALLbI-XOLL MICTI KOMNO3ULUMANAP ©HAIPICIHAE CANA MEH KAYINCI3AIKTI
KAMTAMACDI3 ETY YLWIIH HACCP NPUHUMUNTEPIH KONAAHY

AHpaTna. 3epTTey KYMbICbIHAA TaMaK, BHEPKICIOI TEXHONOMMANAPbIHbIH, KapKbIHAbI
OaMybl XKafaalblHOA TaMaK eHiMAepiHiH, canacbl MeH KayincisgiriH 6ackapyablH Tuimai
KynenepiH asipney KaxeTTiniri KapacTtobipbliagbl. Kasipri TyTbiHyWbINap O6UONOMUANBIK
KYHAbINIbIFbl KOFApPbl aHA allbl-XOW MWICTi KOMNO3ULMANAP *Kacaylbl KarKeT eTeTiH
naiiaannl 3aTTapmeH 6anbITblIFaH KANOPUACHI TOMEH TaFamZapFa YyMTblAaabl.

3epTTey bapbiCbiHAA anfallKbl TaFamAapfFa apHaNfaH eHreH AHAepre HerisgenreH
ALLbI-XOLW MiCTi KOMNO3MUMANAP WbIFAaPaATbIH KacinopblH ywiH HACCP xocnapblHbIH, mogeni
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»acangbl. Lewim afawbliH MNaiganaHy apKbiabl YW CbiHWM 6aKbinay HykTeci (CBH)
AHbIKTaNAbl: A9HHIH 6CKiHIH BCipy Ke3eHi, 6CKiHiH ecipy KesiHgeri eHAeYy Ke3eHi KaHe opay
KeseHi. Opbip CBH ywiH 6akblnay wapanapbl anKbIHAANLIM, TYMKINIKTI 6HIMHIH TYpaKTbl
canacbl MeH KayincisgiriH KamTamacbl3 eTe OTblpbin, 6MONOrMANbIK, GU3UKANbIK KHE
XUMUANBbIK TayeKkengepai Tvimai 6ackapyfa MymkiHaik 6epetiH HACCP-giH Xymbic
»ocnapbl Kacangbl. Ocbinariwa, HACCP npuvHUMNTEpiH alubl-Xow WicTi Komnosuumanap
eHAjpiciHae KonaaHy onapAplH, Kayincisgiri meH Kasipri  HapbiKTarbl 6acekere
KabineTTiniriH egayip apTTbipagbl.

Tipek ce3pgep: HACCP, canaHbl 6ackapy »KyMeci, alibl-XowWw WicTi Komnosuumanap,
CblHK BaKblnay HYKTenepi, eHreH AdHAI AaKblaaap.

A.H. Cepukbaesa?, A. MypaTtxaHkbi3bil, M.B. Anunesal,
C.E. U6paumosa’, A. AbauxaHosa?, L. Axxymabekosa?

LAamamuHckull mexHonoauveckuii yHusepcumem, 2. Aamamel, Kazaxcmax
’MexdyHapodHbIli UHHeHepHO-mexHono2uYecKull yHusepcumem,
2. Aaimamel, KazaxcmaH

NMPUMEHEHUE NPUHLUUNOB HACCP AN1A OBECNEYEHUA KAYECTBA N BESONACHOCTU
NPU NPOU3BOACTBE NPAHO-APOMATUYECKMX KOMNO3ULUA HA OCHOBE
BUO/IOTMYECKU AKTUBHbIX BELLECTB PACTUTE/IbHOIO CbIPbA

AHHOTauuA. B aHHOTAUMM K WUCCNEAO0BAHUIO pPaccMaTpUBaeTcas HeobxoAMMOCTb
pa3paboTkn 3pPEKTUBHBIX CUCTEM YMNPaBAEHUA KavyecTBOM M 6e30MacHOCTbIO NPOAYKTOB
NMUTaHUA B YCNOBUAX CTPEMUTENIBHOFO Pa3BUTUA TEXHOIOTUIA MULLLEBOM NPOMbILIEHHOCTH.
CoBpemeHHble NOTPEBUTENN CTPEMATCA K NMPOAYKTaM C HU3KUM COLEPIKAHUEM Kanopui,
oboraweHHbIMM  MONE3HbIMM  BelecTBamu, 4YTo TpebyeT cOo3[aHMA HOBbIX MPSAHO-
apoOMaTUYECKUX KOMNO3MLMM, 061a4at0LWNX BbICOKON BUONOrMYECKOM LLEHHOCTbIO.

B xope wccnegoBaHuAa 6bina  paspabotaHa mogens nnaHa HACCP  ans
npeanpuaTAA, NPOU3BOAALLEIO MPAHO-aPOMATUYECKME  KOMMO3UUMM HA  OCHOBe
NPOPOLLEHHbIX 3ePeH, NpeAHa3HaYeHHbIX AnA nepsbix 6atoa. C ncnonb3oBaHMeM Aepesa
pewweHnit 6o nAEHTUGULMPOBAHbLI TPU KPUTUUYECKME KOHTPONbHbIE TOUKK (KKT): cTagua
npopawmBaHMA 3epHa, cTagua 06paboTKM Npu NPOpPaLLMBAHUM U CTAAMNA YNaKOBKWU. Ana
Karkaon KKT onpegeneHbl KOHTPO/IbHbIE Mepbl U cocTaBaeH noapobHbiii nnad HACCP, uto
no3sonutT 3pPeKTUBHO ynpaBAATb OMONOTUYECKUMU, GUSMYECKUMMU U XMMUYECKMMU
puckamu, obecneumBas ctabunbHoe KayecTBO M 6€30MaCHOCTb KOHEYHOW MpPOAYKLMU.
Takum obpasom, npumeHeHune npuHumnos HACCP B Npon3BoACTBE NPAHO-apPOMATUYECKUX
KOMMO3UUMI 3HAYUTENIbHO MOBLICUT MX 6e30MacHOCTb U KOHKYPEHTOCNOCOBHOCTb Ha
COBpPEMEHHOM PblIHKe.

KnioueBble cnosa: HACCP, cuctema ynpaBaeHuMa  KavyecTBOM, MpAHO-
apomaTMyecKkme KOMMO3ULMN, KPUTUYECKME KOHTPO/IbHbIE TOYKM, NMPOPOLLEHHbIE 3/1aKMN.
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