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Current state and prospects of fortified food production in Russia and Kazakhstan

Abstract

Main problem: The article examines promising directions in the production of fortified food products in
Kazakhstan and Russia. The authors carried out an analytical review of the current state of production of
fortified bakery products on the territory of the Russian Federation and the Republic of Kazakhstan. Anemia has
been described as one of the most common consequences of micronutrient deficiencies. The problems associated
with anemia lead to serious complications for the health and well-being of people. Lack of folic acid and
vitamins in the diet is the cause of cardiovascular disease, maternal and child mortality.

Purpose: The article considers the problem of significant deviations in nutrition of almost all groups of
the population of Russia and Kazakhstan, regardless of lifestyle, habits or income level, which have an extremely
negative effect on the health of the nation: the average life expectancy decreases, the productivity of the
working-age population and resistance to diseases decrease.

Methods: Based on the studied domestic and foreign technical literature, patent information, an
analytical review of the current state and prospects of the production of fortified food products in the Russian
Federation and the Republic of Kazakhstan was carried out.

Results and their significance: The authors have shown that food fortification is the practice of
purposefully increasing the content of vitamins and microelements in food to improve the nutritional quality of
food and have a positive effect on human health. The authors considered the question of how the problem of
micronutrient deficiency, including iron, is currently being effectively solved in many countries by enriching
food products of mass consumption with vitamins and minerals.

Key words: fortification, trace elements, vitamins, premix, folic acid, bakery products, iron deficiency
anemia.

Introduction

In Kazakhstan, as in the rest of the world, the goals of the state policy in the field of healthy nutrition
are to preserve and strengthen the health of the nation, as well as prevent diseases associated with malnutrition of
all segments of the population. In the scientific field, fundamental, complex and interdisciplinary research is
carried out in the field of nutritional science and related fields, scientific projects, applied research and
development work are carried out to create the latest technologies for the production, processing, storage and
transportation of food raw materials and food products.

One of the common problems that threaten human health is a lack of vitamins and minerals in the diet,
including iron and folic acid. One of the most common consequences of micronutrient deficiencies is anemia.
The problems associated with anemia lead to serious complications for the health and well-being of people. Lack
of folic acid and vitamins in the diet is the cause of cardiovascular disease, maternal and child mortality. A
2019 national study by the Kazakh Academy of Nutrition found that anemia is widespread among women of
reproductive age (39 %) and children under 5 (35 %). The solution to the problem of vitamin and mineral
deficiency in many countries was the fortification-enrichment of food products of mass and regular consumption
with the missing components. Today, most of the food, as a result of technological processing, loses its useful
properties. The best way to restore them is enrichment [1].

Flour fortification is recognized by international organizations (WHO, UNICEF, International Food
Fortification Initiative) as a widely approved, highly effective, easily implemented and inexpensive method of
preventing and controlling iron deficiency anemia, vitamin and micronutrient deficiencies. According to the
WHO, no more than 15 % of health interventions can be carried out within the health system. 70 % of the health
of the nation depends on the way of life, first of all, on a balanced diet. Anemia, lack of folic acid and vitamins
in the diet are the cause of cardiovascular diseases, maternal and child mortality, disability, which leads to a
decrease in Kazakhstan's ranking in the global competitiveness index. According to the Kazakh Academy of
Nutrition, 6,5 million people in Kazakhstan suffer from anemia, which is one of the reasons for the high rate of
maternal and child mortality.

In Kazakhstan, up to 90,000 people die a year from anemia, which occurs in 45 % of women, 47 % of
children and 26 % of men in Kazakhstan. Moreover, it was said that up to 1000 young children die each year or
are at risk of dying after birth due to severe anemia in their mothers, and up to 22,6 % of mothers die during or
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after childbirth due to severe anemia. They also told reporters that every second child in Kazakhstan at the age of
6 months to 2 years has a lag in growth and development. Also, 5 % of children have reduced school
performance and about 2,000,000 children will not be able to realize their abilities after they reach 20 years of
age. And due to the deficiency of folic acid, up to 80 % of women of reproductive age and children are
susceptible to the development of atherosclerosis, heart attacks, strokes, as well as a number of oncological
diseases [2].

At the meeting, the National Commission on Women Affairs and Family and Demographic Policy
under the President of the Republic of Kazakhstan raised the issue of fortification (fortification with vitamins) of
food products. Due to the lack of fortification in food, 40 % of Kazakhstanis suffer from a serious disease - iron
deficiency anemia, the meeting participants reported with reference to the Kazakh Academy of Nutrition.
Kazakhstanis daily consume flour in the form of bakery and pasta, it is a staple product. The consumption of
fortified foods affects human health. The most important element that foods should be enriched with is iron.

Mass surveys of the population, regularly conducted in Kazakhstan, indicate significant deviations in
the nutrition of almost all groups of the population, regardless of lifestyle, habits or income level. This fact has
an extremely negative effect on the health of the nation: the average life expectancy is reduced, the productivity
of the working-age population and resistance to diseases decrease. One of the most optimal ways to solve the
problem of micronutrient deficiency is: food fortification.

Food fortification is the practice of purposefully increasing the vitamin and trace element content of
food in order to improve the nutritional quality of food and have a positive effect on human health. About 30 %
of people around the world lack vitamins and trace elements in food. Therefore, in many countries at the state
level there are special programs - more than 75 countries on the mandatory fortification of flour with
microelements. Fortification has absolutely no effect on the organoleptic and other properties of flour and does
not cause side effects. Flour is subject to fortification only of the highest and first grade, during the production of
which the grain is cleaned from the shell containing the maximum amount of micronutrients (vitamins). Fortified
flour has a shelf life of six months.

Baking wheat flour of the highest and first grades produced for sale in the Republic of Kazakhstan is
subject to mandatory enrichment (fortification) with iron-containing vitamins, minerals, amino acids, fatty acids
and other substances. According to medical indications in 2019, 12,300 residents of Pavlodar region have iron
deficiency anemia - such data are provided by the Department of Public Health with reference to the Republican
Center of Electronic Health. Slightly less than half of this figure is children and adolescents. In general, the
incidence rate in the country was 1812,6 cases per 100 thousand of the population, and in Pavlodar region —
708,2 per 100 thousand. Therefore, the Pavlodar medical community calls on millers to more actively enrich
flour with special impurities.

The problem of providing the population with fortified food products in order to eliminate iodine
deficiency, reduce iron deficiency anemia and folate deficiency is one of the most urgent in Kazakhstan. The
deficiency of these micronutrients has a serious impact on the learning ability and performance of large groups
of the country's population, creates tension in the health and education systems, reduces labor productivity and
can increase poverty. For the prevention of diseases and improving the quality of life of the population of the
Republic of Kazakhstan, the development of fortified bakery products is promising. The need for flour
fortification is spelled out in the legislation of Kazakhstan. Moreover, Article 160 of the Code of the Republic of
Kazakhstan «On the health of the people and the health care system» approved the mandatory fortification with
iron-containing vitamins, minerals and other substances of the highest and first grade wheat flour sold in the
country. The same is stipulated by the Rules for fortification (fortification) of food products subject to sanitary
and epidemiological supervision, which are approved by order and. about. Minister of National Economy of the
Republic of Kazakhstan dated February 24, 2015. Thus, the creation of fortified food products is a relevant
direction.

Materials and methods

On the basis of the studied domestic and foreign technical literature, patent information, an analytical
review of the current state and prospects of the production of fortified food products in the Russian Federation
and the Republic of Kazakhstan was carried out.

Results

Today, there are 322 flour mills in Kazakhstan, of which 252 are large-scale industries, of which 90 are
fortification (fortification) with vitamins and microelements. Flour is the most affordable product for all
segments of the population. Before milling, whole wheat grains contain a significant amount of protein,
carbohydrates and fiber, many vitamins and minerals. And after this process, only pure white endosperm
remains. So, the final product is less nutritious. And only leads to higher quality and nutritional value of
products.

Fortification has absolutely no effect on the organoleptic and other properties of flour and does not
cause side effects. Flour is to be fortified only of the highest and first grade, during the production of which the
grain is cleaned from the shell containing the maximum amount of micronutrients (vitamins). Fortified flour has
a shelf life of six months.

Baking wheat flour of the highest and first grades produced for sale in the Republic of Kazakhstan is
subject to mandatory enrichment (fortification) with iron-containing vitamins, minerals, amino acids, fatty acids
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and other substances. Data on the fortification carried out will necessarily be reflected by the manufacturer on
the labeling of goods in accordance with the requirements of Technical Regulations of the Customs Union 022 /
2011 «Food products in terms of their labeling.

Such products are appearing in an increasing range on the Kazakhstani market, and are represented
mainly by consumer products (flour, milk and dairy products). The content of vitamins added to them is
calculated in such a way as to cover 30-50 % of the body's daily need for these substances.

Wheat flour of the highest and first grades, sold in the territory of the Republic of Kazakhstan, is
subject to mandatory fortification. The reasons:

1. Flour is consumed by almost the entire population of the country;

2. There is a very high probability of state control of the price of flour, which makes it affordable for
low-income groups of the population;

3. The bulk of flour is produced in large mills and can be supplied centrally to all regions of the country;

4. It is quite easy to determine the exact amount of micronutrient intake (on average, adults consume
250-270 g of flour per day);

5. When grinding grain, 70-95 % of micronutrients are lost with bran.

Fortified Kazakh flour has the SAPALY AZYK logo on the label or bag. Flour is enriched with a
complex of vitamins and microelements specially developed for our country by the Kazakh Academy of
Nutrition. In addition to iron, the premix contains folic acid, zinc and B vitamins. Iron and folic acid will help
protect us and our loved ones from anemia, maternal mortality, congenital malformations, heart attacks and
strokes.

Also in Kazakhstan for many years there is a special complex of vitamins, which is called a premix,
which includes - By, B,, iron, zinc, folic and niacin. It was specially developed for flour fortification. About 150
grams of premix is added to a ton of flour, because with the transition to fine grinding for the production of the
first and highest grade flour, many vitamins began to be lost during the technological process. Thus, the
proposed combination is a kind of replenishment of the lost valuable qualities of the product.

The cost of fortification of flour per capita per year is only 40 tenge. It is assumed that the effect of the
use of fortified flour will come in 1-2 years, when the hemoglobin level in the blood of fans of fortified bakery
products will return to normal. Kazakhstan is almost ready to launch such a product. More than 20 large flour-
grinding enterprises of the country are already equipped with the necessary equipment and have positive
experience. Moreover, for several years now this flour has been produced in the country and more than 500,000
tons of it have already been sold [3].

Currently, in many countries, the problem of micronutrient deficiency, including iron, is being
effectively solved by enriching food products of mass consumption with vitamins and minerals (flour, bakery,
pasta, confectionery, dairy products, juice drinks).

Scientists of the Pacific State Economic University and the Pacific Institute of Bioorganic Chemistry
(Vladivostok) E.S. Smertina, T.K. Kalenik, L.N. Fedyanina, N.M. Shevchenko, Zvyagintseva developed bakery
products for therapeutic and prophylactic purposes from brown algae. The possibility and expediency of
enrichment of bakery products with dietary supplements to food fucol, developed on the basis of brown alga F.
Evanescens [4].

Russian scientists of the southwestern University AG Belyaev, AE Kovaleva, EA Pyanikova, AG
Kaluzhskikh studied the macroelement composition of bakery products enriched with narrow-leaved fireweed
products using scanning electron microscopy [5].

N.L. Naumova, A.E. Vashetskaya, V.F. Druzhkova (Chelyabinsk State University), in the course of
comprehensive studies to study the effect of the food additive «Seleksen» and vitamin premixes 986 and H30305
on the quality of bakery products, established regulated quality indicators for fortified bakery products,
developed and approved technical documentation for production: selenium "enriched with vitamins B3, B12, E,
PP, H, B1, B2, BC, B6, and bun «Selena» enriched with vitamins A, Bs, By, E, PP, H, By, B,, B¢ [6].

Scientists of the South Ural State University (Chelyabinsk) A.V. Paimulina, N.V. Androsov,
N.V. Naumenko studied and analyzed the prospects for the use of fortifying additives in the technology of
bakery products [7].

Scientists from the Federal State Budgetary Educational Institution of Higher Professional Education
«State University — Educational Research and Production Complex» (Orel c.) and the Federal State Budgetary
Educational Institution of Higher Professional Education «North Caucasus Federal University» (Pyatigorsk c.)
jointly conducted research and presented the results of the effectiveness of the use of fortified bakery products in
the diet of schoolchildren 7-18 years, and also developed recipes and technology for fortified bakery
products [8].

Employees of the Department of Metrology, Standardization and Certification of Orenburg State
University are conducting research to expand the range of indicators of food quality, to develop formulations and
technologies for enriching them with organic compounds of scarce bioelements. At the Orenburg State
University, scientists L. N. Tretyak. And D.l. Yavkina. They have developed additional requirements for the
quality and safety of food products fortified with additives [9].

Russian scientists at the Kemerovo Technological Institute of the Food Industry are conducting research
on the technology of using secondary resources of berry raw materials in the technology of confectionery and
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bakery products. Thus, scientists I.A. Bakin, A.S. Mustafina, E.A. Vechtomova, A. Yu. Kolbin in their studies
proved that the extraction of biologically active substances from the berry culture black currant (Ribes nigrum
L.), with the right processing methods, allows you to obtain butter biscuits and bakery products with a high
composition of active substances using secondary plant materials [10].

At the Department of Applied Biotechnology of the Faculty of Food Technologies of the South Ural
State University, scientists M.B. Rebezov, N.L. Naumova et al. Carried out a number of research works on
enrichment of bakery products with essential micronutrients, the deficit of which is due to the biogeochemical
conditions of the Ural region (Russia, Chelyabinsk c.) [11].

V.L. Kudryashov (All-Russian Research Institute of Food Biotechnology, Federal State Budgetary
Institution of Science «Federal Research Center for Nutrition and Biotechnology») created the concept of
creating a production of supplements for enriching bakery products with vitamins in schools and hospitals within
the framework of the program «Fundamentals of State Policy in the Field of Healthy Nutrition until 2020» and
has developed a vitamin and mineral complex «Profitin», which corresponds to Russian state standard No.
57106-2016 «Products for dietary, medical and preventive dietary nutrition. Vitamin and mineral complexes in
nutritional care». «Protifiny is intended for enrichment of bakery products, and the biologically active substances
contained in it provide from 50 to 100 % of the body's daily need for vitamins and minerals [12].

In LLP «Kazakh Academy of Nutrition» of the Kazakh National Medical University named after
S.D. Asfendiyarov, Almaty, scientists G.A. Tarakova, M.A. Bakirova, S.A. Bykybaeva, G.N. Serzhanov,
R.B. Yergeshbaeva conducted research and obtained results on the fortification of flour of the highest and first
grades with a vitamin and mineral complex in the Kyzylorda region in the target groups of the population in
terms of preventing deficiency of iron, zinc and folic acid [13].

Joint research was carried out by Kazakh and Russian scientists S. K. Mizanbekova (Non-commercial
joint-stock company «Kazakh National Agrarian University», Almaty), as well as I.P. Bogomolova,
N.M. Shatokhina, A.V. Bogomolov (Federal State Budgetary Educational Institution of Higher Education
«Voronezh State University of Engineering Technologies») developed innovative tools in resource efficiency
and quality management as a tool for the balanced development of flour mills. The developed management
decisions are aimed at increasing the competitiveness of flour mills that operate using flour fortification and
fortification methods in Kazakhstan, Altai Territory, Kemerovo, Tomsk, Ryazan and Leningrad regions, as well
as Bashkiria and Tatarstan [14].

With the support of international organizations in Kazakhstan, in 2003, a program of fortification of
first and highest grade wheat flour began with six micronutrients: iron, zinc and 4 vitamins (B;, B,, folic and
niacin). Premix, a mixture for enriching flour with these six micronutrients, was developed by the Kazakh
Academy of Nutrition.

The advantages of this strategy are its low cost and the ability to reach the entire population. Wheat
flour is an optimal product for fortification for the following reasons:

—is a mass food product consumed in large quantities by all age and social groups of the population;

—small daily dosages of vitamins and minerals are used to ensure their optimal absorption by the body;

— safety, since it is impossible to consume the product in an amount dangerous to health;

— added vitamins and microelements are natural components of grain, most of which are lost during the
grinding process, i.e. new elements are not introduced;

— rationality and low cost, which determine the availability for the most needy segments of the
population;

— simple adaptation to the existing technological process (other food products do not have such
advantages);

— no negative effects that could affect the appearance, baking quality or shelf life.

In 2012, at the Almaty Technological University, scientists A.N. Zhakataeva, R.U. Uazhanov conducted
a study of bread with the addition of A. Cruentus Amaranth flour for sanitary and microbiological condition [15].

In 2013, at the Kazakh Research Institute of Processing and Food Industry, scientists Batyrbaeva,
S.T. Zhienbaeva, Zh.S. Alimkulovs proposed a solution to the problem of enrichment of bakery flour with
biologically active substances [16].

At present, scientists of the Almaty Technological University are conducting research on the use of
grain additives in bread production, innovative technologies have been developed for the production of bread in
an accelerated way with and without the use of sourdough and yeast [17].

Discussion. According to data from the Kazakh Academy of Nutrition, 92,8 % of the country's
population has a daily diet that includes the consumption of bread. Wheat and rye, the most common grains, are
themselves good sources of vitamins B, B,, B, E, niacin, as well as iron and zinc [18].

However, the processing of grain for flour, baking and other types of technological processing in the
preparation of bakery, flour confectionery and grain products are accompanied by significant losses of vitamins
and minerals. Since most of the micronutrients are concentrated in the outer shell and in the germ of the grain,
the main losses occur during the flour grinding process. Most of the vitamins and minerals are lost in the
production of white flour. Thus, when preparing high-grade flour, together with the bran, up to 75-90 % of the
micronutrients contained in the original grain are lost. The iron content decreases 4 times, the amount of such
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trace elements necessary for the full assimilation of iron and the synthesis of hemoglobin as copper (3 times),
zinc (35 times), magnesium (3,7 times) and manganese (3 times , 8 times).

Highly refined flour (premium grade) contains 9 times less vitamin Bj, 2 times less vitamin B,
6,8 times less vitamin PP (niacin) than wallpaper flour (it turns out when wheat is milled, but not sifted into As a
result, such flour retains all the nutrients contained in the whole grain of wheat).

Fortification of wheat flour with iron compounds is the best long-term strategy to improve iron
consumption in Kazakhstan's population. Fortification of wheat flour with iron in combination with other trace
elements and vitamins has a number of obvious advantages over other strategies to prevent IDA and
micronutrient deficiencies. The flour fortified with the premix satisfies 30-50 % of the average daily requirement
for vitamins and microelements at the usual level of flour consumption. The process of fortification of flour with
iron and vitamin-mineral complexes is carried out directly at flour mills with the help of special installations,
which allow achieving a uniform distribution of the introduced premix in specified dosages.

When choosing the form of iron and the composition of the vitamin-mineral complex (premix), the
following factors are taken into account;

— compatibility of the ingredients included in the premix;

— the complex should not change the organoleptic properties of wheat flour;

— the fortification should be as stable as possible during long-term storage;

— the fortification should not lead to a significant increase in the price of fortified flour.

With the achievement of mass and regular use of fortified flour and products from it by all segments of
the population, it is possible to significantly reduce the prevalence of anemia and improve people's health.

In Pavlodar region, 21 grain processing enterprises are under the control of the department of sanitary
and epidemiological supervision and territorial divisions, including 18 flour mills, which produced 16,176 tons
of flour of the first and highest grades in 2019. Flour fortification was carried out at 7 enterprises, with
dispensers installed at 2, and the remaining 5 fortification by accompanying each bag with packaging of a
premix. In 2019, 16 thousand tons of Pavlodar flour, only 254 tons were fortified, which is only 1,5 %. Doctors
believe that this is too little, because even educational and health care facilities are provided with such flour only
by 27 % of the need.

In 2019, a round table was held in the Maysky District Department of Public Health on the topic «On
the state of providing the population of the Maysky District with fortified (fortified) flour». The heads of rural
districts were invited to the meeting: Baskol, Koktobe, Maysk where food industry facilities operate and bread is
sold. Individual entrepreneurs and interested departments also took part. The issues of food safety, rules of
fortification (fortification) of food products subject to sanitary and epidemiological supervision were considered.
Fortification of food products of mass demand, primarily flour, iron preparations and much more. The sanitary
requirements for the maintenance of the food industry were explained and the problems of individual
entrepreneurs with food industry facilities were discussed. Prevention of iron deficiency anemia is the use of
mass-market products, primarily bread and bakery products, iodized salt, iodized yeast, mineral water, milk
containing minerals, iron, iodine. According to medical indications in 2019, 12,300 residents of Pavlodar region
have iron deficiency anemia - such data are provided by the Department of Public Health with reference to the
Republican Center of Electronic Health. Slightly less than half of this figure is children and adolescents. In
general, the incidence rate in the country was 1812,6 cases per 100 thousand of the population, and in Pavlodar
region — 708,2 per 100 thousand. The local medical community calls on millers to more actively enrich flour
with special impurities. According to technologists of Pavlodar region, fortified flour in bakery products will
help to overcome anemia and prevent diseases of the digestive system.

Conclusion

Thus, having studied the scientific research of domestic and foreign scientists on the development of
fortified (fortified) bakery products, we can conclude that one of the rational ways to solve this problem in
Russia and Kazakhstan is to expand the range and develop technologies for fortified products of everyday and
mass demand for all groups of population.
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Denepansibl MEMJIEKETTIK OIO/DKETTIK FRIIBIMUA MeKkeMeci, Peceit
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Peceii men Ka3zakcranna goprudpukanusianran TaMak eHiMIepiH eHAipyaiH Ka3ipri xkaii-Kyiii
MEH NepCIeKTHBAIAPbI

Maxkanana Kazakcran meH Peceiine Goprudukanusianrad (0albITBUIFAH) TaMaK OHIMICPIH OHIIPYICTI
MEPCICKTHBAJIBIK OaFbITTap KapacTelpeuiansl. Apropiap Peceit ®@enepanusicer men Kazakcran PecmyOmimkach
ayMarbIHIaFbl POpTUUKAIMIIAHFAH HaH-TOKAII OHIMICPl OHIIPICIHIH Ka3ipri kal-KyHiHe TalJaMallblK MOy
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Kyprizni. MHKpO3JIEMEHTTEp JKeTICHEeYIIUNriHACTl €H KOl TapalfaH calJapAblH Oipi — aHeMHs eKEeHAIri
CUIIATTAJFaH. AHEMHsMEH OailllaHBICTBI Moceseliep alaMAapAblH ICHCAYJbIFBl MEH dJ-ayKaThl YIUIiH aybIp
acKpIHynapra okenenmi. Jlmeramarbl (GOJMWH KBIIKBUIBI MEH JAOPYMEHIEPHiH IKETICIEYIIUIri KYpeK-KaH
TaMBIpJIaphI aypyJIapeIHEIH, aHa MEeH 0aia eniMiHiH ce6ebi 00 TaObIIa kL.

YT neHcayIBIFBIHA TEPIC 9cep eTETiH eMip CalThIHA, 9eTTepiHe HeMece TaObIC IeHTelliHe KapamMacTaH,
Peceit Mmen KazakcTaH XalKbIHBIH OapJiblK TONTapBIHBIH TaMaKTaHYBIHAAFBl €Jieyll aybITKyJlap Typajbl Macele
KapacTHIPBUIABL OpTalla eMip CYPY Y3aKTBIFBI KbICKapaabl, eHOEKKe KaOUIeTTi XalbIKTBIH OHIMIUIIr1 MeH
aypynapra Te3iMALTIr TOMeHIeH .

3epliesieHreH OTaHJIBIK KQHE INEeTENJIIK TEeXHUKAIBIK 97e0reTTep, NaTeHTTIK aKnapar Heri3iHune Peceit
®enepanmsicel MmeH Kazakcran PecnyOnukaceinna Qoprudukanusianrad TaMak eHIMJIEpiH OHAIPYAIH Kasipri
Kal-Ky#l MeH NepcreKTHBaIapblHa TalJaMalbIK IOy XKYPTi3ii.

ABTOpIap a3bIK-TYNIKTI GopTUdHKanusinay — Oy TaFaMHBIH KOPEKTIK CalachlH jKaKcapTy XKoHE ajaMm
JICHCAYJIbIFbIHA KAFBIMABI 9Cep €Ty VINIH a3bIK-TYJIKTErl BHUTAMHHAEP MEH MHKPOIICMEHTTEePIiH KypaMbIH
MakcaTThl TYpPAE apTTHIPy ToXipuOeci eKeHiH KepceTTi. ABTOpIap Kasipri yakKbITTa KeITereH eJaeple
MHUKpPOHYTPHEHTTEPHiH, OHBIH immiHAe TeMipAiH TamIIBUIBIFBl MOCENECiH JKammai TYTHIHBUIATHIH TaMak
OHIMIEPiH TOpYMEHICp MEH MHHEpaJIlapMeH OaifbITy apKbUTBI Kalail THIMAI IIENIyre OONATHIHABIFBI TYPAajIbl
MoceleHi KapacTelpabl. bunait yHeIH TemipMeH (QopTudukanusiay mpomeci 0acka MEUKpO3JIEMEHTTEPMEH JKOHE
IOpYMEHICPMEH Oipre TalKbUIAHABI, OYI TeMip TANIIBUIBIFEI AHEMHSACHI MEH MHKPOHYTPHEHTTEPHIiH
KETICTIeYNIUIriH ~ OosiplpMayFa apHanraH Oacka CTpaTerdsulapMeH CasbICThIpFaHaa OipkaTap —ailKbIH
apTHIKIIBUIbIKTapFa ue. IlpeMukcrnieH GopTUUKALUSIAHFaH YHIOBl TYTBIHYABIH OJETTerl JAeHreilinie
BUTAMHUHJEP MEH MHKPODJIEMEHTTEpre opTamia TOYJiKTIK KaxeTTUrikTiH 30-50 %-bIH KaHaraTTaHABIPaJbI.
doprudukanys YHHBIH OPraHOJICNTHKANIBIK )KoHE 0acka Jla KacHeTTepiHe acep eTIeiIi JKoHe jkaHama dcepliep
TyapipMaiiasl. Ockl poOiieMa GOMBIHIIIA MaTepUal/ibl 3epTTEy OapbICHIHIA MaHBI3/IbI ACHIEKT TEK JKOFaphl KOHE
OipiHINII  CyphINTBI yH OalbITyFa KAaTaThIHABIFBl  aHBIKTAJIBI, OHBl  JaWbIHAAY Ke3iHOE  acThIK
MHUKPOHYTPHEHTTEPAIH (JopyMEHAEPHAiH) €H KoIl Memepi 0ap KaOBIKTaH Ta3apThUIaAbl, OaWBITPUIFaH YHHBIH
cakTay Mep3iMi anTel aitnsl Kypaiinsl. ABTopiap Peceit men Kasakctanma ocbl mpoOieMaHbl MEIyaeri YThIMIbI
JKOJITAPBIHBIH Oipi - XaNBIKTHIH OapibIK TONTAphl YIIiH KYHICNIKTI JKOHE JKammaid CYpaHBICTHIH OaifbITHUIFaH
OHIMJICPIHIH aCCOPTHMEHTIH KEHEHTY KOHE TEXHOJOTHSIAPBIH d3ipiiey OONBI TaObUIAABI IeTeH KOPBITHIHIBI
JKacazpl.

Tyiiin ce3nep: dopTuduKanus, MUKPOIIEMEHTTEP, BUTAMUHJIEDP, NPEMUKC, (ONUIl KBIMIKBUIBI, HaH-
TOKAII OHIM/IEPi, TEMIP TANIIBUIBIFBl AHEMHUSICHI.

M.B. Pe6e301;1*, E.Bb. HI/IKI/ITI/le, M.B. TeMepﬁaeBaz, T.A. YpmMue332
'®enepanbHOE rocyaapcTBEHHOE GIOIKETHOE HAYUHOE YUPEKICHHE
«DenepanbHbI HAyYHBII LEHTP NUIIEBHIX cucteM uM. B.M. I'opbaroBay», Poccus
’IHHOBALMOHHBIIT EBpasuiickuii yauepcuret, Kazaxcran

CoBpeMeHHOE COCTOSTHHE U MEePCHEeKTHBBI MPON3BOACTBA (pOoPTHHUINMPOBAHHBIX MUIIEBBIX MPOIYKTOB
B Poccnn n Ka3zaxcrane

B cratee paccmaTpuBaloTCs IEpPCIEKTHBHBIE HANpaBieHUs B INPOHM3BOACTBE (oTnhuunpoBaHHON
(oGoramenHoit) muimeBoit npoaykuun B Kazaxctane m Poccuu. ABTOpamu NpoOBeJeH aHAIUTHYECKUH 0030p
COBPEMEHHOT'O COCTOSIHUSI TPOM3BOACTBA (OPTUDUIIMPOBAHHBIX XJIE€OOOYIOYHBIX H3AEIMH Ha TEPPUTOPUHU
Poccuiickoit @enepanun u Pecrry6nuku Kaszaxcran. OmmcaHo, 4To OZHMM U3 Haubojiee paclpoCTPaHEHHBIX
MOCIEICTBUN JeuITa MUKPOIJIEMEHTOB sBJsieTcst aHemus. [IpoOiiemMbl, CBsI3aHHBIE C aHEMHUEW, NPUBOASAT K
CepbEe3HBIM OCJIOKHEHUSIM ISl 3[0pOBbsl W Onmaromosiyuus soged. Hemocrarok ¢osveBoi KUCIOTHI |
BUTAMHMHOB B paIlMOHE SBISETCA NMPUYMHOM CepJeUHO-COCYAMUCTHIX 3a00JeBaHMIN, MAaTEPUHCKOW U IETCKOH
CMEPTHOCTH.

Paccmotpena mpoOiemMa O CYIIECTBEHHBIX OTKIOHEHMSX B NHTaHWM TPAKTHYECKH BCEX TPYIII
HaceneHus Poccum m Kasaxcrana, He3aBHCHMO OT o0pas3a XHM3HH, NPUBBIYEK MM YPOBHS JI0XOJd, KOTOpPBIE
KpailHe OTpUIATENbHO CKa3bIBAETCS HA 30POBBE HALMU: COKPALIAETCS CPENHSS MPOAOJDKUTEIBHOCTD JKH3HHU,
CHIYKAETCS IPOU3BOIUTEIEHOCTD TPYJOCIIOCOOHOTO HACENICHUS M YCTOHYMBOCTD K 3a00JI€BaHHAM.

Ha ocHOBaHMM W3y4eHHON OTEYECTBEHHOH M 3apyOeKHOW TEXHWYECKOH IHUTepaTyphl, ITaTEHTHOU
nHPOPMAIMK TPOBEICH AHAJIMTHYECKUH 0030p COBPEMEHHOI'O COCTOSHHS W MEPCHEKTHB IPOM3BOJCTBA
(dhopTHHUIIMPOBAHHBIX MTUIIEBHIX MPOIYKTOB B Poccutickoit denepannu u Pecmyonmke Kazaxcran.

ABTOpamu MOKa3aHO, YTO (GOPTU(HUKAIMS MPOAYKTOB MUTAHUS — 3TO NMPAKTHKA IIEJICHANPABICHHOTO
YBEJIMYEHHUS CONEPKaHUS BUTAMUHOB M MHUKPOXJIEMEHTOB B MPOAYKTaX MUTAHHS AJIS YIIyUIIEHUS MTUTATEIbHBIX
Ka4ecTB MHUIIHU 1 MOJIOKUTETHHOTO 3¢ dexra s 3T0poBks M0AeH. ABTOpaMH PacCMOTPEH BOIIPOC O TOM, KaKUM
oOpazoM B HacrosIiee BpeMs BO MHOrMX crTpaHax »>ddexTuBHO pemaercs npobiema aeduIUTa
MHUKpPOHYTPHUEHTOB, B TOM YHCJIE XKeJe3a, 3a CYeT 000TalleHnss BUTAaMHHAMH U MUHEpaJIaMH MPOAYKTOB ITMTaHUS
MaccoBoro norpedinenus. O0cyxzaeH mnpouecc (GopTUhUKANUN NIICHHAYHOW MYKH JKEJIe30M B KOMIUIEKCE C
JPYTMMHU MHUKpPO3JIEMEHTAMU U BUTaAMUHAMHU, KOTOPBIA UMEET Psii OUEBHIHBIX NMPEUMYILECTB 110 CPABHEHUIO C
JIPYTUMH CTPATETHSAMHU I10 NMPEAOTBPALICHHUIO XeJIe30Ae(pUINTHON aHeMUu U JepHUIUTa MHKPOHYTPHEHTOB.
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®doprudunrpoBaHHas MPEMUKCOM MyKa yaoBaeTBopsieT 30-50 % cpeaneit CyToYHO# MOTPEOHOCTH B BUTAMUHAX
W MHKpOIJIEMEHTaX INpH OOBIYHOM YypOBHE MOTpebieHus Myku. DopTudukamus COBEpIIEHO HE BIHSIET Ha
OpPTraHOJIENITHYECKHE W JIPyTHe CBOIMCTBa MYKH W HE BBI3BIBACT MOOOYHBIX SBIEHWI. Takke BBIABICHO, YTO
BaXHBIM aCIIEKTOM SBJISIETCS TO, YTO OOOTAIICHHUIO ITOJICKUT MyKa TOJBKO BBICIIETO M IIEPBOTO COPTa, MPH
W3TOTOBJICHUA KOTOPOW 3€PHO OYHWINAeTCS OT OO0OJOYKH, COZep)Kameid MaKCHMaJIbHOE KOJIUIECTBO
MHUKPOHYTPHUEHTOB (BUTAMHUHOB), CPOK XpaHEHHS OOOTAIICHHOW MYKH COCTaBJIIET HIECTh MECAIECB. ABTOpaMHU
CZeJaH BBIBOJ O TOM, YTO OJHUM M3 paIllMOHAJBHBIX ITyTeH perreHus nanHoi npodnemsl B Poccun u Kazaxcrane
SIBIISICTCS PACIIUPEHUE aCCOPTUMEHTA U Pa3pabOTKa TEXHOJOTHHA OOOTAIICHHBIX MPOAYKTOB MOBCEIHEBHOTO U
MacCOBOTO CIIpoca AJIsl BCEX IPYII HaCeJICHHUS.

KiroueBbie cnoBa: QopTudUKAIKs, MHKPOIIEMEHTHI, BUTAMHUHBI, HpPEMHUKC, (oJHeBas KHUCIIOTa,
XJIe000YIIOUHBIC U3ACTHSL, Kele30AchUIUTHAS aHEMUSL.
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