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DEVELOPMENT OF HACCP PLAN FOR MOUSSE FROM WHEY WITH ADDITION OF PLANT
RAW MATERIAL

Annotation: The basics of a food safety management system and hazard identification are covered
in this paper. Critical control points that may impact the end product's safety can be found during the whey
mousse production process. The technological method of making whey mousse is examined while keeping
the HACCP system's tenets in mind. Whey is crucial for human health since it contains high-quality protein
and other beneficial compounds. In this sense, it's critical to maintain all of whey's advantageous qualities
when making mousse. The requirements for crucial control points are identified after an analysis of each
technological level. Raw material receipt and inspection, whey preparation, raw material processing,
component whipping, packing, and storage are the most crucial steps in the production process. A monitoring,
control, and corrective action system based on the HACCP / MS 1SO 22000:2018 Food Safety Management
System standards is suggested in order to prevent adverse causes and dangerous factors.
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INTRODUCTION

With the growing interest in healthy eating and environmental aspects, the use of whey in
dessert production is a significant prospect. Combined with the growing interest in low-calorie,
functional products, whey-based mousses can become an excellent alternative to traditional sweet
desserts. Whey mousse is a light and tasty product with a number of beneficial properties.

Whey is a by-product of cheese production. Whey is the liquid, usually yellowish-green in
color, that remains after the coagulation process during cheese production. This liquid contains whey
proteins, which have many important properties such as emulsification, gel formation, foaming, fat
binding and thickening, and has a wide range of uses in the food industry. Whey protein can be used
to improve and support people's health due to its rich amino acid content and as a source of dietary
nitrogen [1].

This article discusses the development of a HACCP plan for mousses from whey with addition
of plant raw materials. Research shows that whey contains up to 20% proteins, including important
components such as alpha-lactalbumin and beta-lactoglobulin, which have high biological value [2].
These proteins have broad functional properties such as gelling and emulsifying, making whey a
valuable ingredient for the production of mousses and other textured desserts. The capacity of whey
proteins to generate foam allows for the formation of foam in the products [3]. The key stages of
whey mousse preparation are pasteurization, processing of components and whipping. Whey
pasteurization is necessary to destroy harmful microorganisms, as well as to improve its taste and
texture [4]. Heat treatment increases the stability of the whey and reduces microbiological risks. An
important stage in the production of mousse is whipping, which gives the product lightness and
airiness. To stabilize the mousse and improve its consistency, stabilizers such as gelatin or agar-
agar are often used, as well as milk fats, which help improve the texture structure of the final product
[5]. The readings from the texture analyzer show that when pectin is employed as a fixative, the
mousse exhibits greater resistance to mechanical stress, and its strength is enhanced [6]. Despite
all the advantages, the production of whey mousses is associated with a number of technological
difficulties. Firstly, whey is highly vulnerable to microbiological contamination, which requires careful
control of storage conditions and processing of raw materials [7].

Secondly, like other dairy products, whey has a limited shelf life due to the rapid reproduction
of microorganisms at ambient temperatures. This necessitates the introduction of effective
pasteurization and packaging technologies. The implementation of a food safety management
system is a strategic step that helps improve the efficiency of an organization in the field of food
safety. The requirements of the standard ST RK ISO 22000:2019 FSMS, concerning "Requirements
for organizations participating in the food chain", are not aimed at specific types of products or
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services, but at the enterprise management system in the field of food safety. The main goal of the
FSMS is to prevent or minimize the introduction of food hazards into products. One of the effective
ways to protect consumers is the HACCP system, which allows you to identify, evaluate and control
hazardous factors that are critical to the safety of food products [8].

Food safety means ensuring that food items are safe for consumers when they are prepared
and eaten in appropriate conditions. To uphold this principle and guarantee the creation of safe food,
it is essential to establish a food safety management system. Investing in food safety management
systems is a key necessity for the steady and trustworthy supply of safe food products and for the
growth of international trade [9].

The risk assessment can obtain an objective picture of the level of danger and determine the
measures that must be taken to minimize or eliminate threats at every stage of the production and
trading process, risk evaluation through a thorough analysis of all factors enables effective
management of product safety, reducing potential risks to consumer health. The Hazard Analysis
and Critical Control Points (HACCP) system provides a clear and logical framework for control,
focusing on preventing problems by recognizing possible hazards, determining critical control points,
and establishing strategies for monitoring, preventing, and rectifying these hazards. This system
should be formulated based on seven key principles:

. Conducting an analysis of possible hazards;

. Identifying Critical Control Points (CCP);

. Establishing Critical Limits for the CCP;

. Creating a monitoring system for controlling the CCP;

. Defining corrective actions;

. Establishing verification procedures;

. Setting up principles for record-keeping and documentation [9].

Risk assessment in the HACCP (Hazard Analysis and Critical Control Points) system is
based on several key criteria that help to identify hazards at various stages of production and develop
measures to control them. The main risk assessment criteria applied in HACCP consist of: high
likelihood that is a risk with a significant chance of happening during the process (e.g. microbiological
contamination during the packaging phase). Also, moderate likelihood that is a risk that could arise
in specific situations (e.g. chemical contamination resulting from inadequate processing). And low
probability is a hazard with a rare occurrence, which does not always depend on the stage of the
process.

Risk assessment also includes an analysis of what damage or harm can be caused to the
consumer if the hazard occurs. The higher the potential impact on health, the higher the risk.

Sample risk assessment criteria:

1. Microbiological safety — high probability, high severity.

2. Chemical contamination — medium probability, high severity.

3. Physical contamination (e.g. glass in packaging) — low probability, high severity.

4. Food allergens (e.g. milk proteins in non-dairy products) — high probability, high severity.

The objective of this research is to pinpoint the key control points in the manufacturing
process of whey-based mousse that includes black currant.

REASERCH METHODS

This research focused on whey, plant-based components, stabilizers (raw materials) and the
finished mousse products created in a lab setting. To determine critical control points (CCPs) within
the production process, the «Decision Tree» method, as outlined in the ISO 22000:2005 standard
was employed [10]. This method, known for its simplicity and systematic approach, is widely used to
identify CCPs by providing a clear, logical framework for hazard assessment at each production
stage. Through a systematic process of addressing the decision tree's questions, the HACCP team
identifies if critical control points are required at each step of the process. In order to evaluate
potential hazards linked to whey-based mousse production, information regarding risks and the
circumstances under which they could occur was gathered and evaluated. We initially assembled a
comprehensive inventory of potential hazards, encompassing physical, chemical, and
microbiological risks. To pinpoint potential threats across the entire production process, we
meticulously examined the finished product, ingredients, and raw materials, conducting a thorough
analysis of each stage.

Particular attention is paid to possible risks related to storage, personnel who may be a
source of danger, as well as equipment, packaging and the production environment.
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At each stage, specific measures and conditions that could lead to the emergence or
aggravation of risk factors are considered. The risk assessment is carried out based on two key
parameters: the severity of the possible consequences for consumer health and the likelihood of
these risks occurring.

RESULTS AND DISCUSSION

As part of the risk analysis, we carefully examined the probability of occurrence of each
identified risk factor and the significance of the consequences for consumer health. Based on this
data, a list of situations in which the risk exceeds the permissible safety level was created. Certain
risk factors that meet the requirements of the Technical Regulations of the Customs Union (TR CU
033/2013 «On the safety of milk and dairy products» and TR CU 021/2011 «On food safety») were
classified as significant risks, regardless of the assessment results [11]. The next step was to
determine Critical Control Points (CCPs), which is an important element of the risk analysis and
control system, such as in the HACCP methodology.

CCPs indicate stages at which the probability of hazard occurrence is highest and which
require strict control to prevent possible risks. For each CCP, specific parameters such as
temperature, time, pH are set, which must be strictly controlled. The importance of CCPs can be
classified into different levels, depending on the degree of impact on the safety of the final product
in table 1.

Table 1 — Classification of critical control points
Levels of importance critical control

Control of risks

points
CCPs of high importance Pasteurization temperature control, which directly affects the
safety of dairy products.
CCPs of medium importance Control of packaging cleanliness or hygienic condition of

equipment, which reduces the likelihood of product
contamination

CCPs of low importance: Control of storage time under favorable conditions, which does
not have such a critical impact on safety, but is still important for
maintaining optimal standards.

Critical points are those stages at which it is possible to prevent or significantly reduce a
potential threat. If there is a hazard in the production process that could exceed the permissible level
and this threat is not eliminated at a later stage, these points must be strictly controlled. This is
particularly important because at these stages, if control measures are not correctly implemented, it
may not be possible to eliminate the hazard to an acceptable level.

In the technological process, the stages of raw material acceptance and whey pasteurization
were classified as Critical Control Points (CCPs) that must be controlled and monitored to minimize
or eliminate the potential hazards in Table 2. CCPs are thoroughly checked and all data about them
are recorded. Next, CCP monitoring was organized, the purpose of which is regular control and
measurements that allow for timely detection of deviations from the established limits and the
implementation of appropriate preventive or corrective measures. Each CCP was assigned a
corrective action, such as checking the measurement area, adjusting equipment, and removing
products that do not meet the requirements. In the future, for the

The HACCP system must be continuously improved and maintained for it to function
effectively. To accomplish this, regular internal audits should be conducted regularly. The HACCP
team is required to operate continuously, promptly executing corrective actions and documenting
their implementation.

To ensure product safety at all stages of whey mousse production, it is necessary to: regularly
conduct laboratory tests of raw materials for microbiological safety and maintain strict control over
compliance with temperature conditions at all stages (storage, processing).

Establish a logging system to document all activities at each phase, including the reception
of raw materials, processing, and packaging. Conduct routine inspections of equipment to avert
contamination. Should any risks or instances of non-compliance arise during production, it is
imperative to promptly remove sources of contamination, such as substituting inferior raw materials
or implementing additional heat treatment. In case of violation of temperature conditions, conduct an
analysis of the product for microbiological safety and, if necessary, destroy the batch. Regularly
conduct personnel training on safety and hygiene rules.
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Table 2 — Risk assessment and critical points of mousse from whey

Production stage Potential risks Critical points Control measures
Control over suppliers,
. . I : L Acceptance of only
o . Microbial contamination, checking expiration e o
Receiving and checking use of poor-quality raw dates and external certified and verified
raw materials poor-q y " supplies, laboratory tests
materials condition of raw : ; ;
. for microbiological safety
materials
Improper storage Temperature storage Storage at a temperature
Preparation of whey _mprop 19€, P " 9 not exceeding 4°C,
microbial contamination conditions

storage time control

Raw material Insufficient heat Pasteurization Pasteurization of whey at

processing treatment, |'neﬁ"ect|ve temperature regime 85-90°C for 1-2 minutes
pasteurization

Equipment must be
Inadequate cleaned and disinfected

Whipping process of the homogenization and Sanitation of apparatus. following each shift, and

ingredients contamination resulting the condition of the
from equipment. beaters should be
assessed.
There is a threat of
microbiological The packaging is
contamination along Temperature conditions conducted in sterile
Approaches to : . : o .
' with the risks posed by | for storage, tightness of | conditions, with storage
packaging and storage. . ! -
the storage of materials packaging temperatures limited to a
without proper maximum of 4°C.

authorization

CONCLUSION

In light of the aforementioned information, it can be concluded that the HACCP system stands
out as one of the most efficient mechanisms for guaranteeing product safety and quality. The
implementation of the HACCP system in the production of whey mousse can significantly reduce
risks and ensure the safety of the finished product.

The essential aspect of the production process is the rigorous oversight at every stage,
coupled with the training of staff in the appropriate management of both raw materials and finished
products. A meticulous application of the control system ensures that consumers receive desserts
of high quality and safety. The analysis identified the most probable hazards associated with the
production of mousse desserts and established potential Critical Control Points (CCPs) by
considering biological, chemical, and physical risks.

The critical stages of production include the acceptance and inspection of raw materials,
whey preparation, processing of raw materials, component whipping, packaging, and storage. To
mitigate adverse factors, a system for monitoring, control, and corrective actions is recommended,
aligned with the standards of the HACCP and MS ISO 22000:2018 food safety management system.
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PA3PABOTKA NMIMAHA HACCP [OJ14 MyYCCOB U3 CbIBOPOTKU C AOBABJIEHUEM
PACTUTENIbHOIO CbIPbA

B 0OaHHoOU pabome paccmampusaemcsi udeHmugukayussi ornacHocmel U MPUHYUNbI CUCMEMb]
yrnpasneHuss 6e3onacHocmbio nuwesbix npodykmos. B rnpouecce npousgsodcmea mycca U3 MOJTOYHOU
CbIBOPOMKU Mo2ym b6bimb 8bISi8/1e€HbI KpUMUYeCKUe KOHMPOIbHbIE MOYKU, KOMOopble MO2ym roenusme Ha
b6e3onacHocmb KOHe4YHO20 npodykma. C yyuemom npuHyunos cucmembl XACCIT, mexHonoaudeckul rpoyecc
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npouszsodcmea Mycca U3 MOJIOYHOU cblieopomKu rodeep2aemcsi aHanusy. MornoyHasi cbieopomka Kak
UCMOYHUK 8bICOKOKaYeCmeeHHo20 berika u Opyaux rMosie3Hbix eewjecme umeem bornbuioe 3HavyeHue Orisi
300p08bs Yesioeeka. BaxHbiM acriekmom sierisiemcsi CoxpaHeHuUe 8Cex ose3HbIX ceolicme Cbi8OPOMKU 8
npouecce npouzgodcmea Mycca. KaxObili 3man mexHOS02U4ecKo20 rnpouecca rnodsepaaemcs
muwamesnibHOMY aHasnu3y, U 6blIsi8IeHbl KIIoYeseble mMoyku, mpebyrowue KoHmpors. KnroyeebimMu amanamu
npouseodcmea S6/S0MCS: MpueM U rposepka Cbipbs, Nod2omosKka MOJIOYHOU CbiBOpomkKuU, obpabomka
Cbipbsi, 836uBaHUE KOMMOHEHMO8, yriakoeka U XpaHeHue. [ns MuHumusauyuu He2amueHbix eo30elicmeul
npednoxeHa cucmema MOHUMOPUH2a, KOHMPOJIS U KOPPEeKmMUpPYyWwux Mep, OCHosaHHasi Ha cmaHdapmax
XACCI1/MS ISO 22000:2018 Cucmembi yripagrneHusi 6€30nacHOCMbIO MUWEhbIX NpodyKmos.

Knrodesbie crnosa: mycc, HACCP, cbigeopomka, MexHOoaus, OnacHbIl ¢bakmop, KOHMPOIsib
kadyecmea, 6e30rMacHOCMb.
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©CIMAIK LWAKISATbI KOCbINTFAH CAPbICY MYCCbIHA APHAIJFAH HACCP XXOCNAPbIH 93IPJIEY

byn xymbicma mamak eHIiMOepiHiH KayincisdieiH 6ackapy XyUeciHiH Hezidai npuHyunmepi MeH
Kayinmepdi aHbIKmay macernernepi Kapacmbipbindbl. Cym capbiCybiHaH xacanfaH mycc eHaipici 6apbicbiHOa
COHFbl 6HIMHIH KayincisdieiHe acep ememiH cbiHU 6akbinay Hykmenepi aHbikmandsl. XACCI xyleciHiH
npuHyunmepiHe cyldeHe ombipbIr, Cym capbiCybiHaH Mycc 6HOIpyOiH MEeXHO02UsIbIK rpoueci eaxel-
meaxelni mandaHobl. Cym capbiCcybl — XOfapbl canarsbl aKybi3dap meH backa Oa natidasnsi 3ammapobiH bali
Kesi, 6yn OHbIH adam OeHcaynbifbiHa natdackbiH apmmbipadsl. OcbiraH opal, mMycc eHJipici Ke3iHOe
capbicyObiH 6apnbik natdarssl KacuemmepiH cakmay MaHbI30bl 60s1bin mabbinadsi.

TexHonoausinbiK npouyecmiH opbip Ke3eHi MyKusm marndaHbirl, CbiHU 6aKbliay HyKmesepid
aHbIKMayobIH Heeiddepi KanaHObl. ©HJOipicmiH MaHbI30bl Ke3eHOepi pemiHOe WuKizammbl Kabbliday MeH
mekcepy, capbicyObl OalibiHOay, wukidammsl eHOey, komrnoHeHmmepdi walikay, coHlal-ak opay XoHe
cakmay kepcemindi. Tepic pakmopnapObiH andbiH any makcameiHOa XACCI [/ MS ISO 22000:2018
cmaHdapmmapsbiHa HezizoernzeH bakblniay, MOHUMOPUHE XaHe my3emy spekemmepi Xyleci yCbiIHblndbl. byn
Xylie asbik-myrik KayincizdieiH Kammamacbi3 emy makcambiHOa muimOi 6ackapy macindepiH ycbiHalbl,
COHbIMEH Kamap 6HIMHIH XOofapbl canacbl MeH KayinciddiciH cakmay ywiH Kaxemmi wapanapdbl xyseze
acbipadsbil.

Tyidin ce3dep: mycc, HACCP, cym capbicybl, mexHO/Io2us, Kayinmi ¢hakmop, canaHbi
bakbinay,kayincisoix.
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«CY-BU» 9AICI BOUbIHLWA OAALIHOAIFAH CUbIP ETI, KOW ETI XXOHE TAYbIK
ETIHIH ®U3UKA-XUMUATBbIK ©3IEPICTEPI

AHOamna: Makanada uHHoBauussbiK XaboblK «cy-eudmi» nalidasiaHa ombipbirl, em ©HIMOepiHiH
MEeXHOSI02USAChIHbIH ~ Heai3ai  npuHuunmepi MeH mamakK ©6HepKocibiHdeai MaHbI3bl XXoHe oacepi
Kapacmbipbinadel. byn 3epmmeyde wukizam ke3i pemiHOe cublp emi, KOU emi XeHe maybiK emi
natianaHbindbl. Opmypni Xbiiy eHOey odicmepi kKondaHbinFaH: Gacmypni 80iC XoHe «Cy-8ud»
MEeXxHO/I02USIChI.

A3bIK-mynik eHiMOepiH Xemkinikmi menwepoe yHKUUOHan0bl KepcemkiumepmeH eHOIpy Kasipai
mamak eHepKacCibiHiH MaHbI30bI MiHOemmepiHiH bipi, cebebi adamHbIH OeHcaynbifbl HE2I3IHeH KyHOesikmi
mymbiHambiH maramOapra balinaHbicmbl. XKofapbiOa amanraH oadicmep 60lbiHWa em ynainepiHiy
OalibiHOarny 6apbicbiHOa 6HIMHIH canackl, muimdiniei eHOey adicmepimeH 3epmmeyrnep Xypaisinoi.

XKepeinikmi wukizammapobiH (cubip, KOU, mayblK emi) nomeHyuarnbsiH mosbiK rnatidanaHyobiH 6ip
XOnbl — UHHOBaUUsbIK xabdblikmapObl KondaHy 6o0rnbin mabbinadel. Cy-eud o0iciHIH meopusinblK Heaisi
OHIMHIH cylibiIKmbiknieH 6alnaHbICbIH XoHe memMrepamypaHblH maraMHbIH iWwiHe 6ipkenki maparybiH
Kammamacbi3 emy 6onbin mabbinadsl. Cy-eud odici eme memeH memrnepamypada (50-0aH 85°C
aparnbirbiHOa) y3aK yakbim b6olbl (1-0eH 72 caramka OeliiH) asbik-mynikmepdi nicipydi kammudbi. By npouyecc
maramObl  dacmypni  maocindepze KaparaHOa ondekalida xaKCbl cakmauldbl, eUmkKeHi cy-8ud
mexHo02usicbiHOa ChIpMKbI memrnepamypaHbiH WeKkmenzeH duanasoHsl iWKi memnepamypaHbiH mypaxkmsasl
6onybiH Kammamachi3 emedi.

Toxipube 6apbicbiHOa aHbiKmanFraHoal cublp, KOU XOHe mayblK emmepiHiH MexHOI0_USbIK
Kepcemkiuimepi apmypri epekweriikmepee ue. « Cy-eud» mexHOI02usiChl apKblisibl anbiHFaH emmiH canacbiH
cakmay xoHe eHOey bapbicbiHOa apbip em eHiMiHIH 63iHOIK epekwenikmepi eckepindi.

«Cy-8ud» mexHoro2usiCbl apKbifbl eHOeneeH emmiH canacbl MeH 0oMi ofapbl cakmanadsl, bipak
apmyprii em myprepiHiH KypambiHOarbl Mal, aKybi3 xoHe MuHepasndbl 3ammapdblH KambiHacbl onapobiH
maramObiK KyHObIMbIFbIHA XoHe KacuemmepiHe acep emedi.

Tylin ce3dep: cy-eud, Xbinynbik 6HOey, adicmep, mycmik cunammamanap, eakyym, memeHai
mewmnepamypada eHOey, cakmay Mep3imi.
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