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An important direction in the education of graduate students in the profile “Food
Technology” is the study of the basics of safe storage of foods — both in the scientific and practical
sense. To dynamically determine the shelf life of products, the following factors must be taken into
account: internal (physical, chemical, biochemical and microbiological contaminants), external
(climate, ecology, farming practices, storage and realization conditions, and human interaction).
Hence, it is necessary to outline the scope of the required knowledge of graduate students in this
area. During the research, we used a systematic approach to research factual materials, in
particular scientific and scientific-practical literature, normative-legal acts, regulatory documents,
etc.; abstract-logical approach to generalize the research results and formulate conclusions.
According to the results of the research it can be stated that in the process of training graduate
students in the educational and scientific program “Food Technologies” it is necessary to properly
involve the concept of safe storage of products, in particular the definition and scientifically based
prediction of spoilage, as well as preservation/loss of nutritional value, of the main groups of food
products in the process of their storage in accordance with the current requirements of food safety
and rational resource conservation. The scientific value and practical significance of the conducted
research lies in the fact that specialists of the highest scientific qualification — PhD master the most
important in their professional activity concept of safe food storage.

Keywords: scientific institution, food industry, graduate school, safe food storage,
information support, technical library.

Introduction

Traditionally, the food industry is one of the most developed in Ukraine, which is due to
the presence of highly productive agriculture, which provides a reliable raw material base, the
variety and high technical level of industrial enterprises of processing direction, as well as the high
professional level of those employed in the processing industry [1]. Accordingly, the system of
personnel training at all levels — from workers to engineers — is also developed. Numerous
universities and specialized scientific institutions also train scientific personnel capable of
scientific support of technical progress in the food industry — bachelors and masters. There is also
a significant interest in the training of applicants of the third (educational and scientific) level —
PhDs specializing in research and innovation activities [2, 3].

PhD training course is also carried out at the Institute of Food Resources of the National
Academy of Agrarian Sciences of Ukraine (IFR NAAS), which originates from the Ukrainian
Research Laboratory of Dairy Butter Industry (UMIL) established in 1933. In different periods
our scientific institution was called Ukrainian Research Institute of Meat and Dairy Industry and
Technological Institute of Milk and Meat of the Ukrainian Academy of Agrarian Sciences. The
present name of the Institute has been used since 2012 [4, 5].

In the postgraduate program of IFR NAAS training of highly qualified scientific personnel
in the field of food technology as well as biotechnology and bioengineering is carried out by
conducting scientific research and obtaining new and practically directed results. Directions of
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scientific researches in the postgraduate course of the Institute for applicants of higher education
on educational and scientific program “Food technologies” include researches of regularities and
development of scientific and practical bases, methods and approaches on: processes which occur
at meat and milk plants, transformation of raw material components in food; fundamental and
applied problems of production of safe meat and dairy products for rational nutrition; fundamental
and applied researches of bioconversion of plant raw materials; fundamental and applied research
of bioconversion of plant raw materials; biotechnology and bioengineering in the field of food
technologies. The introduction of educational and scientific program “Food Technologies”,
allowed providing qualitative positive changes in the education of specialists who demonstrate
knowledge and understanding of effective food technologies and are able to apply this knowledge
in their professional activities.

The peculiarity of the educational and scientific process is the formation of individual
educational trajectories for each graduate student taking into account their scientific interests, the
realization of the concept “Learning by doing research”. Applicants directly work on the realization of
scientific topics of departments, prepare parts of reports on fundamental and applied tasks of the
Institute, have the opportunity to travel to enterprises for approbation and implementation of the results
of their own research and research of departments. Now 19 postgraduate students are studying at the
postgraduate course of IFR NAAS on educational and scientific programs “Food Technologies” and
“Biotechnology and Bioengineering”. The licensed volume for the training of applicants for higher
education of the Institute is 10 persons per year. Educational and scientific programs of training of
applicants of the third educational and scientific level of higher education includes program profiles,
in particular in the field of technology of meat, dairy products and technology of sugary substances
and fermentation products, namely: improvement of existing and development of new energy-saving
and resource-saving technologies for the production of meat products; development of theoretical and
practical foundations for the creation of effective technologies for the production of poultry products
based on the integrated use of raw materials; study of biochemical, physical, chemical, rheological and
functional technological properties of meat raw materials for the development of rational schemes for
its use; development of scientific foundations for the greening of meat industry enterprises;
development of new resource-saving technologies for processing milk and secondary milk raw
materials based on modern principles of modification of protein-carbohydrate components, the use of
functional-technological ingredients and bacterial preparations; study of milk raw materials as an
object of technological processing into food products. Improvement of existing technological
processes for the production of dairy products, including dietary products and baby food; theoretical
and practical foundations for the formation of characteristics of dairy products, their composition and
properties during production and storage; improvement and optimization of theoretical and practical
foundations of sugary substances technologies, rational use of waste and secondary products of these
industries, ensuring the microbiological purity of finished products; development of conceptual,
theoretical and methodological foundations for the bioconversion of plant materials, creation of
effective technologies for the production of ethyl alcohol for various purposes — fuel ethanol, alcoholic
beverages, antiseptics; development of scientific foundations for the greening of food industry
enterprises with the production of industrially valuable components, liquid and gaseous fuel.

Consequently, the activities of the postgraduate program of the Institute of Food Science
and Technology of the National Academy of Agrarian Sciences aim at high-quality fundamental
training of specialists in the volumes necessary for the effective functioning and development of
society; a combination of traditions and innovations to form a personality capable of competent
and responsible professional activity in the field of food technology, in particular such a socially
and technologically important concept as safe storage of food products.

Materials and methods

During the research, a systematic approach was used to study factual materials, in
particular, scientific and scientific-practical literature, regulatory legal acts, normative documents,
etc.; an abstract-logical approach to generalizing the research results and formulating conclusions.
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Results and discussion

As part of the training of postgraduate students in the educational and scientific program
"Food Technology", it is necessary to ensure a proper understanding of the fact that the process of
storing food products is aimed at extending their shelf life and delivering safe products to
consumers using various materials and technologies [6-8]. The problem is that during storage, a
very sharp loss in weight and a change in the content of pigments or dyes in tissues can occur. In
food products, for example, due to a decrease in chlorophyll content, the content of other pigments
can also increase or decrease depending on the storage temperature, packaging and other factors.
Expiry date is an important and essential characteristic of the food storage process, and information
on the expiration date is necessary for consumers [6, 9, 10]. The expiration date of food products
has a direct impact on their quality.

In their professional activities, food industry specialists should proceed from the fact that
scientific substantiation of methods for forecasting the storage of food products should be carried
out based on food safety criteria, minimization of losses of nutritional value, optimization of
production programs, supply logistics, etc. This contributes to the further improvement of the
technical and technological foundations for minimizing spoilage of food products during their
storage and losses of nutritional value, and is an important contribution to achieving the proper
level of food security and resource conservation in the agro-industrial complex. The results of the
analysis of the theory and practice of determining and scientifically substantiated forecasting of
spoilage, as well as preservation/loss of nutritional value, of food products during their storage in
accordance with modern requirements of food safety and resource conservation allow considering
the presence of a number of factors that do not ensure proper compliance with the specified
requirements. These are, in particular:

« prevalence of empirical approaches to determining and predicting the safe storage periods
of food products;

+ insufficient understanding of the importance of preserving the nutritional value of food
products as an important factor in resource conservation and one of the technical criteria for
ensuring food security;

* lack of scientific and scientific-technical information on absolute indicators and dynamics
of the nutritional value of the main groups of food products;

» lack of scientifically sound and acceptable for practical use methods for determining and
predicting the safe storage periods of food products [11].

It is necessary to achieve a full understanding among postgraduate students that the
following factors must be taken into account for the dynamic determination of the shelf life of
products: internal (physical, chemical, biochemical and microbiological contaminants), external
(climate, ecology, agricultural practices, storage and distribution conditions, and interaction with
people). The information necessary to determine the actual shelf life is difficult to obtain in
advance by laboratory assessment, so it is necessary to determine the influence of external factors.
The concept of kinetics of property loss was introduced as a number of factors acting during
storage and distribution. These include:

» models of growth, recovery and death of microorganisms (microbiological prognosis);

* physical characteristics (e.g. texture and color);

* chemical and biochemical parameters influencing nutritional characteristics,
toxicological factors [12].

The main processes of food spoilage can be divided into

* physical (rheological);

* chemical;

* microbiological.

Postgraduate students should learn that there is a correlation between the above processes
as in most cases, all three types of spoilage are present to some extent. They are usually
interconnected by nonlinear laws and influence each other. During the storage of food products,
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there are several main factors that affect the storage period and determine the types of spoilage:
temperature, pH, water activity, oxygen availability, light intensity, variety and properties of
ingredients, as well as their decomposition products [13].

It is necessary to understand that mathematical modeling tools allow predicting the state of
a certain food product during storage under standard conditions, using the results obtained during
storage under extreme conditions. This concept is based on studying the mechanism and kinetics
of processes that determine the deterioration of the quality of the test object during storage.
Consequently, for various food products, it is possible to use mathematical modeling methods, in
particular, the construction and evaluation of the quality of a regression model based on
mathematical planning and processing of the results of an active experiment [11].

The mathematical models used to predict food storage processes are often integrated into
general food quality models [14-16]. The quality indicator models aim to understand, predict and
control processes during storage and sale of food products [17]. The difference in the models lies
in the systems they define — in this case, it is assumed that the boundary conditions, transfer
mechanisms and physical properties will change during storage [16, 18]. In this sense, it should be
understood that kinetic modeling implies that changes can be described in mathematical models
using kinetic parameters such as activation energy and rate constants [16, 17].

In their future professional activities, postgraduate students will recognize that shelf life
determination should be scientifically based and supported by available data. Shelf life limits can
be established using scientifically accepted methods [19]. The development of new technologies
to extend the shelf life of foods includes improvements in raw material collection, processing speed
and technology, packaging technology, food composition, and the integrity of the cold/freeze
chain. Extending shelf life has become a goal for many food manufacturers to alleviate some of
the previously discussed problems of food production and distribution. Scientists and R&D
specialists must study these food systems and subject them to testing under the worst conditions
of processing, packaging, storage, and use, proving that food products will retain their shelf life,
they can use traditional culinary and scientific methods to create products that meet market
demand. The shelf life must be sufficient to allow production planners to meet supply demand and
logistics specialists to deliver the product to the customer in a timely manner. Therefore, the
development methods and technology used must be consistent with business interests and
marketing objectives in terms of production costs, as well as nutritional labeling and the use of
ingredients that meet consumer expectations. Scientists and subject matter experts develop
appropriate formulas and define target processing parameters to achieve the desired shelf life.
Product quality personnel are responsible for monitoring the product and may perform continuous
shelf life testing on representative product samples [19].

Computational methods use modeling techniques that link experimental data on multiple
quality and safety characteristics, allowing for multi-scale scenario analysis and interpretation to
better understand the complex dynamics of food quality and shelf life. Of course, the scientific
process of collecting experimental data on a product, combined with real-world distribution
information, can be a means of accurately predicting shelf life and indicating accurate dates on
packaging [19]. In particular, a full factorial two-level experiment is used for the purpose of
mathematical modeling of the shelf life of food products [20].

It is also worth noting the role of information support for the training of postgraduate
students, in particular the effective functioning of the scientific and technical library of the IFR
NAAS based on a systems approach, which provides for a comprehensive organization of all
processes and the integration of various resources, in particular: the latest information technologies
and the Internet; modern electronic resources and databases; scientific and technical educational
programs; scientific communications and connections. The Scientific and Technical Library of the
IPR NAAS actively interacts and cooperates with other information platforms to expand the
boundaries of databases, exchange archives and repositories. This will allow scientists,
postgraduates and students to access a wide range of information. Thanks to the digitalization of
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funds, postgraduate students can access information on safe food storage in a convenient format.
Using special software for managing databases, searching for information and serving readers,
interactive systems allow you to quickly and clearly find the necessary materials, reserve books
online, and receive electronic recommendations based on preliminary requests. In particular, the
integration of artificial intelligence and automation of the search system of a scientific library
allows you to quickly and accurately find relevant information and receive personalized
recommendations for scientific literature.

Conclusion

In the process of training postgraduate students in the educational and scientific programs
"Food Technology" and "Biotechnology and Bioengineering" it is necessary to properly involve
the concept of safe storage of food products, in particular the definition and scientifically based
prediction of spoilage, as well as the preservation/loss of nutritional value, of the main groups of
food products during their storage in accordance with the current requirements of food safety.

Determining the shelf life of food products requires taking into account internal factors
such as physical, chemical, biochemical and microbiological contamination and external factors
such as climate, ecology, agricultural practices, storage and distribution conditions, interaction
with people, etc. Since the actual shelf life is difficult to determine by preliminary laboratory
assessment, it is necessary to determine the influence of external factors.

Mathematical models for predicting the shelf life of food products are often integrated into
more general food quality models. Quality indicator models allow understanding, predicting and
controlling processes during the storage and marketing period of food products.

Current and retrospective scientific and technical information remains an indispensable
resource for training postgraduate students in conceptual and practical issues of safe food storage,
therefore the role of the scientific and technical library of the IFR NAAS, which, thanks to digital
technologies and automated search systems, is significant in this information capacity.
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BEWTHII MAMAH/IBIKTAPIBIH ACIIMPAHTTAPBIH JAWBIHIAYIA TAMAK
OHIMJIEPIH KAVIIICI3 CAKTAY MOCEJIEJEPI: TYKBIPBIMIAMA KOHE
AKITAPATTBIK KAMTAMACKI3 ETY

Bep6uyxuii C.B.", Mamusuyyx A.H., Pabununa H.A., ITayepa H.H.

Yrpauna ¥nmmulx acpapivly 2bLibimM0ap akademusiColHblY A3blK-MYAiK pecypcmapsl
uncmumymol, Kues, Ykpauna
*e-mail: tk140@hotmail.com

«A3bIK-MYAIK  MEeXHONO2UACHLY MAMAHObIZbL OOUBLIHWA ACNUPAHMMApPObl  OAUbIHOAYObIH
MaHbI30bL O6A2LIMbL — 6LIIMU HCIHE NPAKMUKATILIK MARLIHAOA MAMAK, OHIMOEpIH Kayinciz cakmay
He2i30epin 3epmmey. OHIMOepOiy cakmay Mep3iMin OUHAMUKANLIK Mypoe aHbIKMAy YWiH Keneci
Gaxmoprapovl  eckepy  Kadxcem: QWKi  (QUBUKATBLIK,  XUMUSTILIK,  OUOXUMUSILIK — JICOHE
MUKPOOUONOUANLIK  IACMAHY), CbIPMKbL  (KIUMAm, JKON02Usl, AYbLIUAPYAUUBLIbIZbIH  HCYP2I3Y
a0icmepi, cakmay JHcone OmKizy Hcaz0aliapsl, COHbIMEH Kamap aoamoapmet 63apa apeKemmecy).
Conovikman acnupanmmapobly 0cbl Oazeimmasvl Kadxcemmi OUliM KeneMmin Oeneiney Kasicem.
3epmmey 6apvicvinOa akminik mamepuandapovl, aman AUMKAHOA 2bLILIMU JHCIHE RbLIbIMU-
maoicipubenik a0eduemmepoi, HOPMAMUBMIK KYKbIKIMbIK AKMILepOi, HOPMAMUSMIK KYoHcammapobl
JcoHe  m.0. 3epoeneyoiy oicyleni  macini, 3epmmey  HIMUNCENEPIH  IHCANNbLIAYEA — HCIHE
KOPbIMbIHOBLIAPObl  MYACLIPLIMOAY2A  AOCMPAKMINL  TOSUKANILIK MAICLl KONOAHblIobl. 3epmmey
Homudicenepine cyliene Omvipuln, «A3bIK-MYNiK MEXHONOUAIAPLY OKY-@bLIbIMU 0A0apiamacsl
OOotUbIHWA AacnUpaHmmapobl 0aubIHOAY NPoYeciHoe OHIMOepOl KayInciz cakmay mym#colpblMOAMACHIH
OYpvic mapmy Kadxcem, aman aumKaHoa aman aumyanod, a3vlK-myniK Kayincizoieiniy icaHe
YMbIMObL pecypc YHemoeyOiH KOIOAHbICMAabl MAlanmapblia CauKec 0aapobl cakmay npoyecinoe
Mamax, oHIMOEpPIHiY He2i3ei MONMAapblHbly MA2AMObIK KYHObLIBIKMAPOLIY OY3bLIYbIH, COHOAU-AK
CaKmMayblH/HCOATYbIH AHBIKIMAY HCIHE SbLIbIMU Heziz0enzen bomxcay. Kypeisineen sepmmeynepoin
SbLILIMU KYHOBLIbIEbL MEeH NPAKMUKAIBIK MAHbI30bLIbIEbL HCO2APbL OLIKMI bLILIMU MAMAHOAD —
Gunocogus doxmopnapul 630€piHiy KaciOu Kblzmeminoe a3vlK-myniKk OHIMOepiH Kayinciz cakmayouly
eH MaHbI30bl MYHCLIPLIMOAMACHIH MOJILIK MeHeepyiHOe.

Kinm ce30dep: cvinvivu mexeme, mamax OHepKaciOl, acnupaumypda, OHIMOI Kayinciz
cakmay, aknapammaolk KAMmamacsl3 eny, mexHuKauivlk Kimanxaua.

BOITPOCHI BE3OITACHOI'O XPAHEHU S MMIIEBBIX ITPOAYKTOB B
OBYUEHHUU ACIIUPAHTOB MPO®UJIBHBIX COIEIIUMAJIBHOCTE:
KOHIENIUA 1 UTHOPOPMAIIMOHHOE OBECIIEYEHHUE

Bep6uykuii C.B.", Mamusuyx A.H., Pabununa H.A., ITayepa H.H.

Hucmumym npooogonbcmeeHnblx pecypcos
Hayuonanvnoti akademuu acpapuvix nayk Yxpaunwl, Kues, Ykpauna
*e-mail: tk140@hotmail.com

Baoicuvim Hanpaelenuem 6 O6y‘l€HMM acnupaHnmoe no npoqbwzio ((Humeeble mexHoJiocuu»
AenAemcs usyderHue OCHoe bezonacroco XPAHEHUA nuuieevblx npodykmoe — KAK 6 HaAYy4YHOM, maK u
6 NpaKkmu4ecCKom cmblcie. ,ZZJZ}I OUHAMUYECKO20 onpedeﬂeHuﬂ CpOKa 200HOCMU I’lpO()meOG
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HeoOX00uMo yuumsieams cleoyiouue @Oakmopvl: 6eHympeHHue (Qusuueckue, Xumudeckue,
ouoxumuyeckue U MUKpoOOUOIOSUYECKUE 3A2PA3HEHUs), BHeUHUe (KIumMam, 9K0aA02us, Memoobl
8e0eHUsl CeNbCKO20 XO035UCMEBA, YCI08UsL XPAHEHUS U Peanu3ayuu, d makice 83aumooelicmasue ¢
ar0ovmu). Credosamenbho, He0OXO00UMO OYepPMUMb PAMKU HEOOXO0OUMBIX 3HAHUL ACNUPAHMO8 8
smou obnacmu. Bo epems uccredosanuii ucnoib306aau CUCEMHBLL NOOX00 K UCCIe008AHUAM
Gaxmono2uueckux Mamepuaios, 8 YaACMHOCMU HAYYHOU U HAYYHO-NPAKMUYECKOU TUmepamypbl,
HOPMAMUBHO-NPABOBLIX AKMOB, HOPMAMUBHLIX OOKYMEHMO8 U M.0.; AOCMPAKMHO-I02U4eCKUll
nooxo0 K 0000WeHU pe3yibmamos UCCIe008aHus U HOpMYIUPOBaHUlo 6v1600086. Ilo
Pe3VIbMamam uccie008aHULl MOICHO KOHCIMAMUposams, 4mo 8 npoyecce 00y4eHus ACNUpaHmos
no obpaszosamenvHo-HAYuUHOU npocpamme «lluwesvie mexnonocuuy HeodOX0OUMO OONNHCHLIM
00pazom npueiekams KoHyenm 6e30nacH020 XparHeHusi nPoOYKmos, 8 YaCMHOCHU OnpedeeHUs] U
HAY4YHO 0OO0CHOBAHHO20 NPOSHO3UPOBAHUS NOPHU, A MAKICE COXPAHEHUS/NOmepu NUMamenbHol
YEHHOCMU, OCHOBHBIX 2PYNN NUUIEBbIX NPOOYKMO8 8 Npoyecce ux XpaneHust 8 COOmeemcmesuu ¢
oeticmeyrowumy mpebosanusmu NUeol 6€30NACHOCMU U PAYUOHATLHO20 PECYPCOCOEPENHCEHUSL.
Hayunas yennocms u npaxmuueckoe 3HayeHue NPOBeOeHHO20 UCCIEO08AHUSL 3AKTIOYAEMCs 6
MOM, YMO CReYUaIUCmovl 8blCulell HAYUHOU Keanugurkayuu — 00Kmopa uiocoguu 6 noiHom
00veMe 061a0e8arm BaANCHEUWUM 6 UX NPOYeCcCUOHANbHOU OesiIMelIbHOCMU KOHYENMOoM
0e30nacHo020 XpaHeHus NUWEBbIX NPOOYKMO8.

Kntouesvie cnosa: nayunoe yupedcoenue, nuujesas NPpOMbIULIEHHOCMb, ACNUPAHMYpA,
bezonacnoe xpaneHue npooyKmos, UHPopmMayuorHoe obecneyerue, mexHuyeckas oubauomexd.
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