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ENSURING THE SAFETY IN THE PRODUCTION OF FERMENTED
MILK PRODUCTS WITH ENTEROSORBING DIETARY FIBERS
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The current trend of health-conscious consumers and healthy eating habits is encouraging researchers to explore
the development of food products with synbiotic benefits. Dietary fiber in vegetables, fruits and cereals is one of the prom-
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ising prebiotics and its use in supplementing dairy product formulations. However, the important point is to produce safe
products according to the current standards of the country of production and sale. This article identifies critical control
points and conducts a metrological study of quality control at each stage in the production of a new fermented milk prod-
uct with the addition of enterosorbing dietary fibers. The study identified potential and five critical control points and pre-
sented an optimized scheme with factors that ensure the safety and quality of the final product.

Keywords: enterosorbing dietary fiber, critical control point, fermented milk, safety.

OBECIHEYEHUE BE3OITACHOCTHU ITPU MPOU3BOJACTBE KUCJIOMOJIOYHBIX ITPOAYK-
TOB C DQHTEPOCOPBUPYIOIIMMU IMUIIIEBBIMHU BOJIOKHAMUA

M.K. AJIUMAPIJAHOBA, B.M. BAKUEBA*

(AnmaTuHCKHil TexHOIOrHYecKHii ynuBepcutet, Kaszaxcran, 050012, Anmarsl, yi. Touse 6u, 100)
DnekTpoHHas MOYTa aBTOpa KoppecmnonaeHTa: vVenerabakieva@mail.ru*

Huvinewnas mendenyua nompedumeneii, 3a00mauiuxcia 0 c60em 300p06be U NPUGLIUKAX K 300POGOMY RU-
manuio, nodyxcoaem ucciedosameneil Usyuams paspadomKy RUULEGHIX NPOOYKNIOE C CUHOUOMUYECKUMU HPeUM)-
uiecmeamu. ITuniesvie 6onokna 6 osoutax, ppyKkmax u 31aKax A6AAIOMCA OOHUM U3 NEPCREKMUEHBIX NPEOUOMUKOE
U UCNONB306AHUE UX 6 OONOJIHEHUU PEUEenmyp MOJIOUHbIX NPooykmoe akmyanvro. Ho eaxcnvim momenmom aena-
emcsa npou36o0Cmeo 0e30nacHbIX NPOOYKMOE, CONACHO O0eUCMEYIOWUM CIAHOAPMAM CHIPAHbL NPOU3E00CMEa U
peanusayuu. B cmamve npugedenvi Kpumuueckue KOHMPOIbHLIE MOYKU U NPOGEOCHO MEMPOIOZUUECKOe
uccne0o6anue KOHMpONA Kavyecmea Ha Kajcoom 3mane npu npou3eoocmee H06020 KUCTOMONOUHO20 NPOOYKMA ¢
6HeCceHueM IHMePOCcoPOUPYIOUIUX NUWLEGbIX 6010KOH. B pesynomame uccne0o6anus 6via61enbl U nAmMb Kpumuue-
CKUX KOHMPONBbHLIX MOYeK, a MmaKdxHce RNPeOCMAGNena ORMUMUIUPOBAHHAA cXeMa ¢ ¢akmopamu,
obecneuugalouwumu 6e30nACHOCMb U KA4ecmeo KOHeUH020 RPoOoyKma.

KuaioueBrble ci10Ba: 3HTepocOpOUpYIONINEe MUIIEBbIe BOTOKHA, KPUTHYECKHE KOHTPOJIbHbIE TOY-
KU, KHCJIOMOJIOYHBbIH MPOAYKT, 6€30MaCHOCTD.

IHTEPOCOPBEHTTI TAFAMJBIK TAJIIIBIKTAPBI BAP AIIIBITBIJIFAH CYT OHIMJIEPIH
OHAIPY KE3IHJAE KAYHICI3AIKTI KAMTAMACBI3 ETY

M.K. AJIUMAPIJAHOBA, B.M. BAKUEBA*

(AnMaThI TeXHOTOTHAIIBIK YHUBepcuTeTi, Kazakcran, 050012, Anmarsl, Tose 61 keur., 100)
ABTOP-KOPPECTIOHACHTTIH JIEKTPOHIBIK moirackl: Venerabakieva@mail.ru*

TymuiHywslnapovly O0eHcayavizbl MeH OYpbic MAMAKmawny ademmepine O0ezeH Kazipzi meHOeHYUsChl
3epmmeyuwtinepoi CUHOUOMUKAIBIK RAUOACHL Oap MAAMHBIY 0AMYyblH 3epmmeyze umepmeneidi. Koxenicmepoeci,
Jcemicmepoezi dHcoHe O0IHOI 0aKbvLIOAPOaAzbl OUECMANbIK MATUBIKINGD NEePCHeKMUEAIbl NPOoOUOMmuUKmepoiy, 0ipi
0016ln MAdLLIAOBL IHCIHE 01apObl Cym peuenmepin monvlikmoipyoa Konoamy. bipax ondipic nen camy eniniy
KOJI0aHbICMAZbl CMAHOAPMMApPLIHA CIUKeC Kayinciz oHimoepoi wibizapy Mamnvlzobl macene 0071ln maowliaosl.
Maxanaoa cvinu OaxKvinay Hykmenepi aHblKmMaadbl HcoHe IHMEPOCOPOEHmMMmMi OUemaivlK maiblKmaposl enzize
OMBIPLIN, IHCAHA AWIBIMBLAZAH CYM OHIMIH OHOIPYOIN 2P Ke3eHinde cananvl 0aKvliay OOUbIHUA MEemPOa0UANBIK,
3epmmey dicypeizinoi. 3epmmey nomudicecinoe bIKMUMA JHeane dec CblHU 0aKwliay HyKmenepi anvlKmauobl Heone
COH2bl OHIMHIH Kayincizoizi Men canacvln Kammamacwvly ememin paxmopaapvl 6ap onmaiianowvipuliean cxema
JCOIHBLIObL.

Herisri ce3nep: 3HTepocOpOIMANBIK TAFaMIBIK TAJIIIBIKTAP, CHIHA 0aKblIay HYKTeslepi, ambl-
TBUIFAH CYT OHiMi, Kayinci3aik.

Introduction The Food Safety Management System

Proper nutrition and the avoidance of (FSMS) is an effective quality control system for
harmful products can enhance the body's food products based on the principles of HACCP
resilience to negative effects [1]. In the context of [3]. To maintain product quality and improve
increasing competition and heightened consumer production, it is essential to implement or update
expectations for novel dairy products, ensuring the already established Quality Management
product quality and safety is a crucial aspect of System. According to CU TR 033/2013, food
production [2]. product manufacturers are required to develop,
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implement, and maintain procedures based on
HACCP principles [4].

HACCP gives special attention to Critical
Control Points (CCPs) where physical, chemical,
and biological risks associated with food
production are identified. This quality control
system covers the entire technological process,
from raw material intake to the release of the final
product and its provision to the consumer. The
implemented measures identify critical control
points (CCPs) and minimize hazardous factors
that may affect the safety of the product.

Research that involves supplementing dairy
product formulations with dietary fibers, plant
polysaccharides, starter cultures, vitamins, antiox-
idants, and other additives is a fundamental ap-
proach to creating functional products [5-8]. This
process makes production technology more com-
plex, requiring strict adherence to technological
production discipline, sanitary and hygiene rules,
and standards [9].

The World Health Organization
(FAO/WHO) recommends including foods that are
rich in dietary fiber in the diet [10]. For adults, the
recommended daily intake is 25 grams, with at least
half of this amount consisting of coarse dietary fi-
bers such as cellulose, hemicellulose, and lignin, and
the other half coming from soft dietary fibers such as
pectins and gums.

Rice bran is a fibrous substance that con-
tains coarse dietary fibers such as lignin, cellu-
lose, and pentosans, along with a small amount of
protein, vitamins, and minerals. The minerals
make up 10-20% of the fiber, and 92-97% of the
fiber is silica [13]. The fiber content in rice bran is
78% [13]. Rice bran differs in chemical composi-
tion from all other cereal crops due to its high
content of amorphous silicon dioxide in the straw
and bran [13].

Silicon is recognized as a conditionally es-
sential trace element, playing several vital roles in
the human body. The onset of a silicon deficiency
can have undesirable consequences. Its most ex-
tensively researched function is its participation in
collagen synthesis. Silicon deficiency can impede
the formation of connective tissue, including the
organic framework of bones [14].

Researchers have examined the HACCP
methodology to identify critical control points and
conducted metrological research on quality
control at each stage of the production of
fermented milk products with enterosorbing
dietary fibers (ESDF) (i.e., oral intestinal adsor-
bents with dietary fibers).
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Therefore, the introduction of an HACCP
plan is necessary when developing new fermented
milk products. To establish critical control points
(CCPs), each relevant hazard factor should be
analyzed separately, taking into account all types
of potentially hazardous factors [15-19].

The study aims to use HACCP
methodology to identify critical control points
and metrological analysis of quality control at
each point in the production of a fermented milk
product with enterosorbent dietary fiber (ESDF).

According to the objective, the following
objectives were set:

- identification of CCP of the technological
process of production of fermented milk products
with ESDF;

- development of preventative actions;

- development of recommendations on the
organization and distribution of responsibility for
corrective actions.

Materials and research methods

The article explores the production process
of fermented milk products with enterosorbing
dietary fibers (ESDF).

The risk associated with each potentially
hazardous factor for the product manufactured has
been assessed using an expert method, taking into
account all available information and practical
experience.

The study was based on the requirements of
current standards:

The study relied on the requirements of ST
RK ISO 22000-2019 "Food safety management
system. Requirements for organizations involved
in the food chain";

ST RK 1179-2003 "Quality Management
System. Quality Management of Food Products
based on HACCP  Principles.  General
Requirements”. The purpose of use and
implementation in production;

Technical Regulations of the Customs
Union 021/2011 «On Safety of Food Products»
(CU TR 021/2011);

Technical Regulations of the Customs Un-
ion 033/2013 «On Safety of Milk and Dairy Prod-
ucts» (CU TR 033/2013).

Results and discussion

In the territory of the Customs Union, there
is a technical regulation CU TR 033/2013 "On the
Safety of Milk and Dairy Products”, which
establishes mandatory requirements for milk and
dairy products produced and sold in the customs
territory (Table 1).
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Table 1 — Requirements for milk and fermented dairy products [20]

Definition according to the regulatory document Regulatory Quality requirements
document

Fermented dairy product is a dairy product or dairy composite product CUTR Fat content — 0,1-9,9 %.
produced in a way that leads to a decrease in the pH value, an increase | 033/2013 Protein content — 2,8%.

in acidity, coagulation of milk protein, milk fermentation, and/or dairy "On the Total solids content: not less
products or their mixtures with non-dairy components, which are in- Safety of than — 7,8%.
troduced not to substitute milk components (before or after fermenta- Milk and Permissible levels of lactic
tion), or without adding the specified components using fermentative Dairy acid bacteria, microorganisms,
microorganisms, and contains live fermentative microorganisms in the | Products" | and yeasts: 1*10 CFU/cm (g).

guantity established in the annex to this regulation.

Within the study, a technological flowchart
of the production process of fermented milk prod-
ucts with ESDF is presented (Fig. 1). The deter-

mination of critical control points was conducted
using the decision tree method.

Acceptance of . . Milk cooling
Washing rice raw materials Purification of | and short-term
husks with run- U?;E;ll:lik‘ raw milk storage (8+2)°C
ning water
Homogenisation
Milk heating Normalisation | p=(12+0,5)
Drying (40£2) °C of milk MIIa, t=60 sec.
0
£-(50£2)°C 2T
o Cooling down ..
Pasteurisation to fermentation Addition of
'(—(90:k2)f’(' s temperature | starter oc}ulture
t=15 min. -(4242)°C (5%0)
Grinding (size
30107 sm — v . Cooling and
10-102 sm) Addition of ermentation maturation of
ESDF (1-3%)_ | t-(40=21)°c, t=6 | the product
Cemi )Lt Ceamiyltne
Stori
Packing | onng
t-(4=2)°C

Figure 1 — Technological flowchart of the production process of fermented milk products with ESDF.

An optimized scheme of the technological
process has been developed to improve the monitor-
ing system, incorporating preventive and corrective
actions for critical control points of the production
process of the developed product (Table 2).

The hazard analysis of the production process
of fermented milk products with ESDF resulted in
the identification of the main CCP for effective
management and control: the acceptance and prepa-
ration of ESDF. This is because the product is sus-
ceptible to contamination from external sources and
requires careful preparation of ESDF before intro-
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duction. The primary critical point remains the mois-
ture content of the ESDF to prevent mold growth
during product storage. When producing fermented
milk products, it is important to pay special attention
to key processes such as milk pasteurization and
product fermentation.

The above-mentioned monitoring system of
control, preventive and corrective actions of each
stage, based on the HACCP ISO 22000:2019
standard, will identify the technological stages of
risk occurrence and ways to eliminate them in the
production of fermented milk product with ESDF.
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Table 2 — Determining of Critical Control Points (CCPs) in the production of fermented milk products with enterosorb-

ing dietary fibers (ESDF).

CCP Stage Considered Preventive actions Corrective actions
parameters
CCP1 Reception of Organoleptic, Control of accompanying documentation, | Return to supplier in
raw materials - | physical-chemical, | selective control of titratable acidity, level case of non-
milk and rice microbiological of coliform bacteria content, quantity of compliance of raw
husk mesophilic aerobic microorganisms and materials with regu-
facultative anaerobic microorganisms, latory documenta-
toxic metals, milk antibiotics upon recep- tion
tion, control of rice husk upon reception.
Absence of foreign impurities
CCP 2 ESDF prepara- Organoleptic, Temperature and time control during Control of complete
tion physical-chemical, chemical processing and drying of raw drying, uniform
microbiological materials shredding of ESDF
Potential | Pasteurization Organoleptic, Control of temperature and pasteurization Verification of
CCP physical-chemical, time equipment operation
microbiological
Potential Thermization Physical-chemical Temperature regulation and time control Verification of
CCP during cooling equipment operation
CCP 3 | Incorporation of Organoleptic, Absence of foreign impurities, control Observance of
starter culture physical-chemical, over the quantity of input aseptic conditions
and ESDF microbiological
CCP 4 Fermentation Organoleptic, Temperature and time control Observance of
physical-chemical, suitable conditions
microbiological
Potential Packaging Physical-chemical, Equipment control Observance of
CCP microbiological aseptic conditions
CCP5 Storage Physical-chemical, Microbiological control, indicators of Creating favorable
microbiological titratable acidity, curd density storage conditions
Conclusion

Fermented milk products are socially sig-
nificant food items and must comply with sanitary
standards and regulations throughout the produc-
tion process. It is crucial to execute a program of
preliminary measures meticulously during the
manufacturing process. Minor deviations during
the heat treatment of basic and/or vegetable raw
materials can have adverse effects on both the
consumer properties of the fermented milk prod-
uct and the human body.

Quality control metrological analysis dur-
ing production has enabled us to develop recom-
mendations for the technological process of pro-
ducing a new fermented milk product with ESP.
The study has identified potential Critical Control
Points (CCPs) that can help avoid unfavorable
outcomes in production.

It is important to optimize the HACCP plan
for new product types, conduct timely risk analy-
sis, and implement preliminary action programs at
all production stages to ensure that enterprises
produce safe and high-quality fermented milk
products with ESDF.
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The development of new functional food products containing probiotics and prebiotics of plant origin has ac-
tual scientific and practical values. The presented study purpose is the creation of fermented milk products based on
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