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All the humans seek proper wellbeing and
the human security as its important constituent.
The said problem is multifaceted, it embraces the
protection against such chronic threats as hunger
or disease, as well as protection from sudden and
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The state when all people at any time have physical and economic
access to safe and wholesome food sufficient to satisfy their physiolog-
ical needs and benefits necessary for an active and healthy lifestyle is
denominated as food security its principal components being: availabil-
ity as the degree of actual or potential affordability of food in a certain
group of the population during a certain period; accessibility, as the de-
gree of the population’s ability to receive food at its disposal during a
certain period of time; consumption, as the ability of the population to
provide enough nutritious food for a certain period of time. The concept
of food security, along with economic aspects, incorporates a number of
technical components: alimentary and nutritional value of food, other
physical and chemical characteristics, suitability for transportation and
short-term and long-term storage. The technical regulation is the legal
regulation of relations in the field of determining and fulfilling mandato-
ry requirements for product characteristics or related processes and pro-
duction methods. The principal directions for taking into account food
security requirements in technical regulation are rational consumption
norms, state food resources, food safety and certain indicators of their
quality. Principal directions of implying food security fundamentals in
the frames of technical regulation and standardization are specified as
well as the algorithm of expedient involvement of the basics of food
safety in regulatory norms. The consideration of the principles of food
security in technical regulation can be fulfilled by developing normative
documents that contain norms concerning long-term storage, amending
existing regulatory documents, the scope of which are certain foods, with
relevant sections as well as the development of documents that will nor-
malize, if necessary, special methods for research of long-term storage
products, such as butter and frozen meats. It is stated that specialized re-
frigerators and storage facilities, can carry out long-term storage of butter
and meats for periods exceeding those specified in the national standards.
It is possible to develop standards defining the terms and conditions of
long-term storage of foods in the conditions of enterprises of the state
reserve system. Another possible solution to the existing problem is the
introduction of provisions regarding special requirements for long-term
storage of foods in the state reserve, these involved in solving the issues
of the food security, to the norms in force.

Key words: food security, long-term storage, food safety, standards,
butter, frozen meat, technical regulation.

undesirable changes in everyday life. The threats
to human security can be specified as seven main
categories: economic, food, medical, environ-
mental, personal, public and political [1]. Food se-
curity is both a complex and challenging issue to
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resolve, currently about one billion people (16 %
of global population) suffer from chronic hunger
when there is more than enough food for every
human on the planet. The food security challenge
is thus implementing an ability to deal with in-
creasing food shortages, caused by a combination
of waste and an ever expanding world population.
At current levels, prediction state that we must
increase global food production by 70 % on al-
ready over exploited finite infrastructures before
2050 [2]. Food security is now a global problem,
the solution of which depends on providing con-
sumers with an adequate supply on a global scale
with safe, affordable and nutritious food products
— both fresh and properly processed. The task of
providing healthy nutrition to 9 billion people by
2050 will be partly solved by increasing the pro-
duction of food products. Only partly — as oth-
er measures in this direction should be taken to
reduce food losses throughout the supply chain
from production to consumption, to increase the
content and improve nutrient preservation, to en-
sure food safety and proper storage of food by
appropriate technological processing [2-5]. The
food security is reached when all people at any
time have physical and economic access to safe
and wholesome food sufficient to satisfy their
physiological needs and benefits necessary for an
active and healthy lifestyle [2]. There are three
principal components of food security: availabili-
ty as the degree of actual or potential affordability
of food in a certain group of the population during
a certain period; accessibility, as the degree of the
population’s ability to receive food at its dispos-
al during a certain period of time; consumption,
as the ability of the population to provide enough
nutritious food for a certain period of time. Thus,
the concept of food security, along with economic
aspects, incorporates a number of technical com-
ponents, such as: alimentary and nutritional value
of food, other physical and chemical characteris-
tics, suitability for transportation and short-term
and long-term storage [5].

The analysis made in [6,7] shows that the
economic aspects of food security are widely
characterized in scientific sources, but its tech-
nical and technological problems have not yet
been widely reflected in the works of scholars,
and the information in them is quite rare. Thus,
among the factors ensuring the effective func-
tioning of the food safety system, the promotion
of the use of advanced technologies in the pro-
duction, storage and processing of raw materials
for food production are recalled [8]. Not only the
compliance with the food safety criteria in terms
of the amount of food products shall be achieved,
but also their proper compliance with good nutri-

tional standards, safety and quality requirements
through proper coordination of agriculture and the
industry for processing agricultural raw materials
and production of foods are necessary [9]. So, the
safety and quality of food products are fundamen-
tal components of the overall structure of the food
security of a state; therefore, their provision is
prompted by consolidated targeted actions in ar-
eas such as food safety and technical regulation.
Accordingly, the proper involvement of technical
regulation is necessary in the field of food safety
and quality to form an integrated structure of food
security of state, ensure regulatory support for
this system and its full and accelerated implemen-
tation as an important component of the security
of state in general [5,7].

The technical regulation is the legal regula-
tion of relations in the field of determining and
fulfilling mandatory requirements for product
characteristics or related processes and production
methods. The principal directions for taking into
account food security requirements in technical
regulation are rational consumption norms, state
food resources, food safety and certain indicators
of their quality, this also applying to standardiza-
tion as part of technical regulation.

First of all, the food security is understood as
a set of indicators some of them relating to the
safety and quality of raw food materials as well as
processed foods in the assortment acceptable for
the rational nutrition of the consumers. The said is
desirable to be reflected in the national system of
technical regulation. The directions of the consid-
eration of the principles of food security and safe-
ty in the framework of the development of techni-
cal regulation and standardization are illustrated
by Figure 1. The algorithm for implementing the
principles of food safety in the regulatory docu-
ments of the level of national standards is present-
ed in Figure 2.

It shall be noted that physical and chemical
characteristics of food products used for state res-
ervation often do not fully correspond to the typ-
ical conditions of their market turnover, reflected
in standards of different levels, normalizing the
specifications for the said products. So, it is expe-
dient to develop special standards, standardizing
the specifications for food products intended for
reservation or to complete existing standards with
provisions that contain special requirements to
food products which are probable to be used for
the purpose of reserving and to develop, if neces-
sary, the standards for methods for determining
different indicators of food produces, which are
important in terms of their processing, prepara-
tion and practical implementation of the said res-
ervation [6].
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Figure 1. Principal directions of implying food security fundamentals in the frames
of technical regulation and standardization.

Figure 2. The scheme of the algorithm of expedient involvement of the basics
of food safety in regulatory documents of the national standard level.

164



tvppt.btsau.edu.ua

Texnonoeis supobnuymea i nepepobru npodykyii meapunnuymea, 2022, Ne 1

The appropriate consideration of the principles
of food security in technical regulation can be ful-
filled by developing normative documents that con-
tain norms concerning long-term storage, amending
existing regulatory documents, the scope of which
are certain foods, with relevant sections as well as
the development of documents that will normalize,
if necessary, special methods for research of long-
term storage products [10]. Foods which can be
stored for a long time at negative temperatures are,
among others, butter and frozen meats.

According to the national norms of Ukraine,
butter shall be stored at temperatures from 0 °C to
—18 °C in freezers for a period of 3 to 12 months.
There is the possibility of long-term storage of
butter in a monolith in cardboard boxes lined with
parchment at a temperature of —25 = 3 °C for 24
months [11]. The above said packing was used
in studies of long-term storage of 20 tons batch
of butter at a temperature of —25 + 3 ° C for 30
months [12]. After long-term (24 and 30 months)
storage, the titrated acidity and acidity of the fat
phase increased by 1.26 times and by 1.32 times
(Table 1), which corresponds to the norms of the
National Standard of Ukraine DSTU 4399:2005
“Butter. Specifications”, therefore, there is every
reason to assert the acceptability of the tempera-
ture regime —25 £ 3 °C for proper retention of bio-
chemical processes in butter.

Research results and discussion. The results
of experiments [11] show that the mathematical
modeling allows predicting the shelf-life of food
products based on the study of the mechanism and
kinetics of processes that determine the deterio-
ration in the quality (set of relevant indicators) of
butter during storage. The predicting the shelf life
of this on the basis of a complete factorial exper-
iment makes it possible to evaluate their storage
capacity with sufficient reliability. The titratable
acidity, acidity of the fat phase, degree of disper-

sion and distribution of moisture, and also the per-
oxide number were determined as basic storage
factors of butter.

Together with cooling, the freezing of meat,
as a preservation method, has many advantag-
es in terms of preserving the properties of meat,
whose chemical composition is characterized by
high-quality proteins, minerals and B-complex
vitamins, valuable meat ingredients are also best
preserved. The quality of preserved meat primarily
depends on the speed and temperature of cooling
and freezing process, and on ice crystals that form
during freezing, their position and size. The hy-
gienic quality of chilled and frozen meat depends,
above all, on microflora in raw meat, but also on
the manner and time of storage, the method of
transport and the proper storage of meat [13].

When storing frozen meat, there is no delay
of hydrolytic changes in the protein system, and
even at a temperature of (—18) © C there are signs
of deep hydrolysis of proteins. Quite intensive
hydrolytic decomposition of fats also occurs at
relatively low storage temperatures. In the case of
long-term storage products, which include frozen
products, the deterioration in quality is caused by
slow chemical reactions, and the result is, for ex-
ample, a decrease in nutritional value [14].

The practice of long-term reserving of meat
shows that for beef the shelf life is 18 months at a
temperature of (—18) © C and 24 months at a tem-
perature of (-25) ° C, for pork — 12 months both
at a temperature of (—18) © C and at a temperature
(-25) ° C. For the most part, the given expiration
dates of these meats coincide with the norms of
the national standards of Ukraine, but the said
norms do not provide for the possibility of storing
meat for 24 months. At the same time, the above
parameter is confirmed by the long-term practice
of storing frozen meat in long-term storage freez-
ers and the data given in [15] (Table 2).

Table 1 — Biochemical parameters of butter after storage at a temperature of —25 + 3 °C [12]

Storage time, months
Parameters
Control 3 24, 30
Titrated acidity, °T 15,9+0,8 15,9+0,7 16,7+0,8 20,00+0,9
Acid fat phase, °K 1,79+0,08 1,80+0,09 2,00+0,1 2,37+0,1
Table 2 — Shelf life of the frozen meat, months [15]
Kind of meat Temperature Temperature Temperature

Beef carcasses* 8 15 24

Veal carcasses™ 6 12 15

Pork carcasses* 6 10 15

* Carcasses are unwrapped or wrapped with the sackcloth
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Concluded. So it can be concluded that spe-
cialized organizations of the state reserve system,
which are equipped with properly equipped refrig-
erators and storage facilities, can carry out long-
term storage of butter and meats for periods ex-
ceeding those specified in the national standards.
It is possible to develop of standards defining the
terms and conditions of long-term storage of foods
in the conditions of enterprises of the state reserve
system, equipped with appropriate refrigerating
chambers and warehouses. Another possible solu-
tion to the existing problem is the introduction to
the current standards of provisions regarding spe-
cial requirements for long-term storage of foods
in the state reserve, these involved in solving the
issues of the food security.
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IInTaHHa NPOIOBOJILYOI TA XapPYOBOi Oe3MeYHOo-
€Ti 32 TPpUBaJIOro 30epiraHHss M SICHUX i MOJIOYHHX
NPOAYKTIB

Kyup O., Beponusbknuii C., boxosa C., Kozauen-
ko0 O., [Tauepa H.

Cran, Komu BCl JIIOAM B Oynb-SKMH 4Yac MaroTh
¢Gi3uuHNA Ta €KOHOMIYHMH JOCTYyI 10 Oe3me4Hoi Ta
KOPHCHOI TXi, JIOCTaTHBOI ISl 33/I0BOJIEHHS 1X (i3io-
JIOTIYHHX MOTPed 1 HEOOX1AHUX /ST aKTHBHOTO Ta 3/10-
POBOTO cIIOCO0yY JKUTTS, HAa3MBAETHCS MTPOJOBOIBUOIO
6e3mexor0. OCHOBHUMH 11 CKIIaJIOBUMH €: TOCTYIHICTh
AK CTYIiHb (PaKTHYHOI a0 MOTEHIIHHOI JOCTYITHOCTI
MIPOJIOBOJIBCTBA JUIsi TIEBHOI I'PYIM HACEJICHHS BIPO-
JIOBX TIEBHOTO II€piofy; NOCTYIHICTb, SIK CTYIIiHb
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CIIPOMOKHOCTI HaceJeHHS BIPOIOBXK MEBHOTO Mepio-
Jy OTPUMYBAaTH Xap4ioBi NMPOIYKTH Y CBOE PO3IOPS-
JUKEHHS; CIIOKMBaHHS, K 3a0e3MeYeHHs] HacelIeHHs
JIOCTaTHbOIO KiJIBKICTIO MOXKMBHHUX HPOIYKTIB Xap4y-
BaHHS BIPOAOBXK IeBHOro mepioxy. IToHSTTS mpomo-
BOJIBUOI O€3MEKH, TOPSA 3 CKOHOMIYHIMHU ACHEKTAMH,
OXOILTIOE HU3KY TEXHIYHMX KOMIIOHCHTIB: Xap4oBy Ta
MOKUBHY LIHHICTH MPOYKTIB, 1HII (hi3UKO-XIMIUHI Xa-
PaKTEepUCTUKHU, NPUAATHICTh IO TPAHCIOPTYBaHHS Ta
KOPOTKOYacHOro abo TpuBanioro 30epiranns. TexHiune
pETYIIIOBaHHS — II€ TIPAaBOBE PETYJIIOBAHHS BiHOCHH Y
cdepi BU3HaYCHHS T4 BUKOHAHHS 00O0B'SI3KOBHX BHMOT
JI0 XapaKTepUCTHK MPOAYKIii ab0 CyMDKHHX TIpoIe-
ciB 1 MeroziB BUpOOHUITBA. OCHOBHUMH HampsiMaMu
BpaxyBaHHsS BUMOT IPOJOBOJIBUO] OE3MEeKH B TEXHid-
HOMY PETyJIIOBaHHI € HOPMH DAIliOHAJIBHOTO CIIOXH-
BaHHS, JIep>KaBHI IPOJOBOJIEYI pecypcH, Oe3nedHicTh
XapyOBUX TPOAYKTIB Ta OKPEMi MOKA3HHUKH iX SKOCTI.
Bu3HaueHO OCHOBHI HampsSMH OCHOB IPOJOBOJIBYOL
0e3MeKu B MekaxX TEXHIYHOTO PETyIIOBaHHS Ta CTaH-
JApTHU3aIlil, a TAKOXK AJITOPUTM JOIIBHOTO 3aydeHHS
OCHOB TIPOJIOBOJIBYOT O€3IEeKH 10 HOPMAaTHBHUX HOPM.
BpaxyBaHHs IPUHINIIB TPOIOBOIEIO] OE3IIEKN B TeX-
HIYHOMY PpETYIIOBaHHI MOkKe OyTH 3MiHCHEHO PO3po-
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OJICHHSIM HOPMAaTHBHHUX TOKYMEHTIB, SKi MICTATh HOP-
MU I0/I0 TPHBAJIOTO 30epiraHHs, BHECEHHS 3MIiH 0
YHUHHUX HOPMaTHBHUX JIOKYMEHTIB, 10 chepu aii KX
HaJIe)XaTh OKpPeMi Xap4oBi MTPOAYKTH, 3 BiJIIOBIIHUMHU
pO3IiaMu, a TakoX PO3pOOJICHHSM JIOKYMEHTIB, IO
HOpMaIi3ye, 3a HeoOXiTHOCTI, CHemiaabHi METOIH! J10-
CIi[DKEHHS TIPOAYKTIB TPHBAJIOTO 30epiraHHs, HANPH-
KJ1aJl, BEPIIKOBOTO Macja Ta 3aMOPOXXEHOT0o M’sca. 3a-
3HAYA€THCS, 10 CIEIiaTi30BaHi XOJOIUIbHI Ta CKIIa-
CBbKI IPUMIILIIEHHS] MOXKYTb 3/1ICHIOBAaTH JJOBIOTpHBAJIE
30epiraHHsl BEpIIKOBOTO Macia Ta M’sica Ha TEPMiHH,
110 TIEPEBUIIYIOTh BCTAHOBJICH] HAI[IOHAJIbHUMH CTaH-
JapTaMu. MOXJIHBAM € PO3pPOOJICHHS CTaHIAPTIB, M0
BHU3HAYAIOTh TEPMIHH Ta YMOBH TPUBAJIOTO 30epiraHHs
Xap4yOBUX IMPOJAYKTIB B YMOBaxX MiAMPUEMCTB CHCTEMHU
JICPKABHOTO pe3epBy. [HIIMM CcrOcOOOM pO3B’S3aHHS
Mpo0JIeMH € IOTyYeHHS 10 YMHHHUX HOPM MOJIOXKEHBb
mpo 0coONMBI BUMOTH MIONO TPHUBAJOro 30epiraHHs
XapUOBHX MPOAYKTIB y Aep>KaBHOMY PE3€pBi, 5AKi MOB's-
3aHi 3 BUPILICHHSIM UTaHb MPOJOBOIBY0T OE3MEKH.

KurouoBi cioBa: npomoBosibya Oe3rieka, TpUBAJC
30epiranHs, OE3MEYHICTh XapuOBUX TPOAYKTIB, CTaH-
JapTH, Maclio, 3aMOPOXKEHE M'SICO, TEXHIUHE peryIo-
BaHHS.
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