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U:S'E OF CORN GRAIN IN PRODUC TION bF
FOOD PRODUCTS

Abstract

In Ukraine, the following basic crops are used as raw materials for the production of cereals, flour, flakes: wheat, barley,
buckwheat, oats, corn, rice, millet, peas. The volume of world grain production in recent years has grown significantly.

In Ukraine, corn is the main fodder crop, and only in small quantities is used as food. Corn takes the leading place among
the main grain crops in the world agricultural production. The production of corn for grain is concentrated in warm regions. In
some regions, corn is the basis of the traditional food of the population, but mostly it is part of the feed in the feeding of farm
animals. Corn does not accumulate nitrates and is an environmentally friendly product. Corn is a plant of versatile use.

Currently, corn is one of the most important food crop cultivated by man. As to the largest producers of this cereal are the
United States, China, Mexico, India, Brazil, Argentina, Indonesia, South Africa, France and Italy.

Today, about 3500 food and technological products are made from corn. Corn is able to largely meet the needs of animal
husbandry, its share is almost 30% in the composition of concentrated feed. Corn is used in food, starch, brewing and alcohol
industries. With the advent of new directions in the development of biotechnology in the world, the importance of this culture is
growing even more.

In the countries of the European Union in recent years, the production of various types of fuels from plant materials -
biodiesel, bioethanol, biomethanol and biofuel is actively developing. Bioethanol is obtained from all cultures with a high content of
starch and sugar, for example, potatoes, sugar beet, corn, various types of cereals, and therefore a significant expansion of the
acreage under corn is projected.

In the article volumes of corn grain collection in different years in Ukraine for the production of cereals and groats are
considered. Various types of maize as a perspective raw material for use in the food industry are considered. It is shown that two
subspecies of maize are most widespread in Ukraine - a dentate (large grain of elongated form) and siliceous (a rounded grain). The
presence of vitamins B (Bl, B2, PP), calcium, magnesium, phosphorus and iron, as well as trace elements (copper, nickel, etc.) in
maize makes it possible to recommend corn products as a separate product or in combination with other people with blood diseases,
allergies, diabetes mellitus, obesity and other forms of metabolic disorders and pathology of the gastrointestinal tract.

The authors analyzed the chemical composition of corn grain of various botanical groups intended for the production of
cereals and products from them. The composition of micro- and macronutrients of corn groats used in the production of food
products (snacks, breakfast cereals, instant cereals, cereals, etc.) is given.

Key words: corn, production, processing, chemical composition, corn grits.

The technologies of obtaining products from micronutrients, vitamins, enzymes, food fibers, phospho-

grains are the most common and varied, since grain is the lipids and other biologically active substances. At the
main and indispensable source of food products. Cereal same time, production of cereal products is the cheapest
products contain a complete set of nutrients necessary for in comparison with production of other food products.

normal functioning of human body. They are the most Due to the use of grain products in food, up to

valuable source of carbohydrates, proteins, macro- and 40% of need for vitamins in B group is covered and up to
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Fig. 1 - Gross harvest of corn in Ukraine, mln. mons

50% of energy needs of people. In some countries, about
70% of consumed protein comes from protein crops. In
Ukraine, the share of grain accounts for about 40-45% of
the total diet [12].

The main crops such as wheat, barley, buck-
wheat, oats, corn, rice, millet, peas and other are used as
the main raw material for production of grit, flour, cere-
als, and dry breakfasts in our country.

At the present stage of agriculture development
of Ukraine, one of the main tasks is to increase the vol-
umes of grain production, in particular corn grain, 20%
of which is used as food, 15-20% - for technical needs,
the rest - as feed grain [13, 21-24].

Corn (Zeamays L.) botanically belongs to the
grass family (Poaceae) or (Graminea), subfamily
Andropogonodeae, tribe Maydeae (Zeeae), genus Zea.
Inside the species were previously distinguished subspe-
cies, for example: flint corn, flour, dent, pop, sweet, pod
and waxy corn. However, today such a systematic distri-
bution is considered unreasonable neither genetically nor
morphologically [11].

Corn has a leading place among the main grain
crops in world agricultural production. According to
FAO, its grain and the plant itself serve as raw materials
for production of almost 3,500 types of products that are
used not only in agriculture but also in industries (medi-
cal, processing, food, etc.). In Ukraine, the food industry
is associated with processing of mainly pop and sweet
corns, although its dent and flint subspecies are no less
valuable, especially for production of various types of
cereals.

In world production, more than a quarter of the
grain yield of corn is directed to food purposes. Average
annual corn consumption per capita in many countries
reaches more than 30 kg, while in Ukraine it is only 3-7
kg.

One of the factors hindering the expansion of
the range of corn products in Ukraine is the lack of hy-
brids recommended for processing industries and valua-
ble raw materials for their creation [12].

The volume of world grain production has
grown significantly in recent years. Corn grain produc-
tion is concentrated in warm regions. In some regions,
corn is the basis of traditional population diet, but it
mainly forms part of feed for farm animals. Modern
maize hybrids of both foreign and domestic origin have a
yield of 10-15 t/ha for use on grain. Corn can largely
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program of biofuel pro-
duction is gaining mo-
mentum, due to what significant expansion of area for
this crop is forecasted.

In Ukraine, corn is the main feed crop, and only
in small quantities it is used as a food. According to the
State Statistics Service of Ukraine, in 2016, domestic
farmers collected 23.21 million tons of corn (an average
of 5.2 tons per hectare) [24]. According to analysts of the
IA "APK-Inform", in 2016/17 MY, the gross harvest of
maize amounted to 25.8 million tons. Growth of corn
crops took place in most main grain producing countries.
At the same time, consumption of this grain has in-
creased [23]. According to the USDA, world corn con-
sumption has reached its historic high. This once again
confirms the general household and economic im-
portance of this culture (Fig. 1).

Thus, Ukraine's share in world corn trade grows.
In some regions, corn is the basis of traditional popula-
tion diet, but it mainly forms part of feed for farm ani-
mals. Modern maize hybrids of both foreign and domes-
tic origin have a yield of 10-15 t/ha for use on grain [16].

The current situation in Ukrainian consumer
market has led to deformation of daily rations, diminish-
ing their value and reducing consumption of basic nutri-
ents. According to UkrNII of nutrition, their deficit is: for
proteins of animal origin - 36,1%, food fibers - 28,1%,
vitamins - 29,4...55%, minerals - 22...52% [15]. The re-
sult of such an imbalance in nutrition is an increase in
incidence of a variety of diseases: cardiovascular, gastric,
oncological, and others. Therefore, the most important
task in improvement of nutritional structure of the popu-
lation is the increase of mass consumption products pro-
duction with high nutritional and biological value.

Corn grain contains salts of mineral substances
important for human body: salts of potassium, calcium,
magnesium, iron and phosphorus. Its protein contains
essential amino acids such as lysine and tryptophan. High
content of carbohydrates, facility of storage make corn
especially suitable for industrial use. The chemical com-
position of different botanical corn subspecies is approx-
imately the same. The main substance of grain, starch,
makes an average of 60-68% of the mass of grains and is
concentrated in the endosperm. The germ of corn grain,
which occupies almost a third, contains 35% of fat. Corn
does not accumulate nitrates and is an environmentally
friendly product. Corn is a plant of diverse use. In the
world, more than 550 different major and by-products are
produced from corn [1-2].

http://grain-feed.onaft.edu.ua
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Corn is used in food (flour, cereals, corn
flakes and sticks, canned food, starch, syrup, alco-

Table 1 - The content of the most important substances in the

corn grain of the most common botanical types

hol, beer, substances that are nutritious for the envi- - —
. . . Botanical Content in% in terms of dry matter
ronment of microorganism cultures, some medi- Group of Corn
cines, extracts, pastes, corn oil rich in vitamin E, P starch protein fatty mineral salts
etc.), starch, brewing, alcoholic industry, as well as
for xylitol - dietary sugar [12-15]. From corn stalks, Sugar corn 7443 14,5 9,40 1,67
cane rods, their wraps they produce paper, linole- | Siliceous corn 78,96 14,40 5,10 1,54
um, viscose, .1nsu1at1.ng materials, cinefilm, and Zooby corn 80,10 13.30 5.00 1.60
others. Sufficiently diverse assortment of canned
foods from corn of various subspecies, among [ Bursting corn 76,53 16,70 5,45 1,32
which: corn porridge with minced meat, with meat, Starch corn 77.63 14.10 6.86 142
pumpkin, carrot, apple, apricot and plum puree, ’ ’ ’ ’

cabbage stuffed with corn porridge and meat with
tomato sauce and others [17].

Corn flour is used as an additive to wheat flour
in the manufacture of confectionery products, breweries,
and others. It differs significantly from barley because it
contains more extractive substances. Composition of
proteins in corn flour meets requirements of beer produc-
tion technology better than in barley flour (barley). In
corn, for example, there is almost no water-soluble albu-
min, that is contained in barley and may cause turbidity
of beer. Therefore, corn can replace up to 50% of barley
in the brewing industry.

In order to increase the functional properties of
grain products, they are enriched with additives: from
plant raw materials, vegetables and fruits, while as a sep-
arate technological problem is considered the process of
milling the enrichment to a size of its particles which
ensures homogeneity of the product [14,18]. Nowadays,
production of refined corn bran is set, addition of which
to foods leads to a significant reduction of cholesterol
and triglycerides in body. This does not increase the en-
ergy value of products. They can be added to pasta, dry
breakfasts, rolls, pancakes (20-40% to a mass of wheat
flour) [12].

Stalk and other vegetative parts of plants are al-
so used: from them building and packaging materials,
paper, soil improvers, explosives are acquired. Corncobs
give furfural - raw material for production of plastics,
nylon and other synthetic substances. Wrappers (leaves)
of wicker are widely used as a stuffing. From the soft
core of stems they produce paper for cigarettes [3-5].
Table 1 shows content of the most important substances
in corn grain of the most common types. [19].

As can be seen from Table 1, most starch is
found in dent and flint corn (79-80%); protein in pop
corn (16.7%); and fat — in sweet corn (9.4%). By ash
content (i.e. content of mineral salts), all these types have
little difference. Corn grain also contains B vitamins (in-
cluding B1 and B2), PP vitamins (nicotinic acid) and
vitamin E (tocopherol). Yellow varieties of corn are also
rich in vitamin A (in the form of carotene - provitamin
A). The content of carotene in yellow corn varies from
60 to 240 gamma * per gram of substance [20]. (* Gam-
ma is a weight unit equal to 0.001 milligrams, that is, one
millionth of a gram. Presence of vitamins B1, B2, PP,
calcium, magnesium, phosphorus and iron in corn, as
well as trace elements - copper and nickel, allows to rec-
ommend corn products, as a separate product or in com-
bination with other, to people who have blood diseases,
allergies, sugar diabetes, obesity and other forms of met-
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abolic disorders and pathology of the gastrointestinal
tract (Table 2) [2,12,18].)

Unfortunately, in mature grain there is no vita-
min C, and vitamin PP is contained in small quantities.
As for mineral salts, corn is rich in phosphorus (an aver-
age of 0.43%), which is more than wheat, rye, rice and
other cereals [8,19]. Thus, the nutritional value of corn is
primarily in carbohydrates, but not less important role is
played by other components of grains contained in them
even in small quantities.

In Ukraine, the two main subspecies of corn are
the most common - dent (large grains of prolonged form)
and flint (grains are rounded).

Unlike other subspecies, mature sweet corn con-
tains the smallest amount of starch (25-37%), but many
water-soluble polysaccharides (19-31%). It contains
more proteins than flour subspecies of corn (41.2-16.1%
on dry matter) and this indicator is second to only pop
corn. Its grain, when dried over the entire surface, strong-
ly wrinkles and becomes translucent, horny, which is its
characteristic feature.

According to the definition of A.T. Marha and
S.I. Yurchenko, sweet corn in the stage of milk-wax
ripeness contains more complete proteins (albumins,
globulins, glutenins) in comparison with dent and flint

Table 2 - The content of microelements, vitamins in
corn groats.

Microelements (mg/100 g)
B3-carotene 0,200
Thiamine (vitamin B1) 0,13
Riboflavin (vitamin B2) 0,07
Pyroxine (vitamin B6) 0,25
Niacin (vitamin PP) 1,1
Biotin, ug 6,6
Pantothenic acid (vitamin B5) 0,35
Vitamin E 2,7
Folacin, pg (vitamin B9) 19,0
Potassium (K) 147
Calcium (Ca) 20
Magnesium (Mg) 36
Sodium (Na) 4
Phosphorus (P) 109
Iron (Fe) 2,7
Cobalt (Co) 4,5




3epHoBi NpoaykTu i kombikopmn Vol.18, 1.2 /2018 \/@

Corn grits to  prepare specialized
foods for sick people suf-
fering from enzymatic im-
balances.

Corn grain is well

15%

@ Water absorbgd by the human
1% Protei body, its regular consump-
. B Froteins tion improves health and
1% |mFats promotes immunity. It is
73% @ Mono- and disaccharides one of the few products
m Starch whose use does not cause
' allergic reactions, so it is
o Fiber

widely used in child and
diet nutrition for diseases
of the central nervous sys-
tem, diseases of the pancreas, cystitis, metabolic disor-
ders, body aging. Corn contains essential amino acids:
valine, isoleucine, leucine, lysine, methionine + cystine,
threonine, tryptophan. The product does not contain glu-
ten, therefore corn cereals are included in the diet of peo-
ple with allergies to wheat gluten [6-7].

Corn cereal is rich in macronutrients: proteins,
fats, carbohydrates (Fig. 2).

Corn cereal is widely used in production of ]
quick-cooked cereals, dry snacks, flakes, etc. [1,6,7].
According to UkrAgroConsult, in production of cereals
in 2016 there was an increase: corn increased by 2.5% (to
63.5 thousand tons); also increased production of oat,
rice and millet. At the same time, buckwheat, barley and
pearl production declined.

Most of the corn grown in our country today
goes to export. Experts note that Ukraine has great poten-
tial for production and trade of cereals on the foreign
market [21-24].

Thus, taking into account all the data presented
above, it can be said that today in Ukraine there is a need
to increase capacity of corn processing, as well as im-
prove existing technologies.

Fig. 2 - Chemical composition of corn groats (macronutrients, g / 100 gr)

corn: 45,9-65,7% in relation to all proteins, and less infe-
rior protein (zein), which characterizes its increased nu-
tritional value. In addition, it also has high levels of valu-
able in the nutritious sense, extractable non-protein nitro-
gen, that is easily digestible, and the less difficult to di-
gest, which stays in insoluble combinations. Sweet corn
grains also contain a significant amount of minerals (cal-
cium, magnesium, potassium, sodium, phosphorus, chlo-
rine, sulfur, iron, etc.). In this respect corn is not inferior
to other cereal crops.

In the fatty fraction of sweet corn, a number of
researchers have established presence of microagents that
have a positive effect on cholesterol metabolism in hu-
man body [19].

One of important food products derived from
corn grains is a variety of cereals of different assortment
and destination. Corn cereal is a source of vegetable pro-
tein, carbohydrates and energy, while at the same time
being low in fat.

Corn cereal also contains a large amount of
starch (more only in rice), sugars, fiber and vitamin E.
Corn cereals are irreplaceable for medical purposes and
baby food. The absence of gliadin protein fraction in corn
cereal, in contrast to grain varieties, allows it to be used
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COII C.M., kaHi. TexH. HayK, aoueHT, BYHSIK O.B., acnipant, BAJIEBCBKA JI.O., kaHJ. TeXH. HAYK, T0HEHT
Odecvka HaYiOHATbHA aKAdeMis XapHosux mexnoaoziu, m.Odeca

BUKOPUCTAHHA 3EPHA KYKYPY/I3U
Y BUPOBHULITBI XAPYOBHUX IIPO/1YKTIB

Anomauisn

B Vkpaini ax cuposuny ona eupobrHuymea Kpynu, MyKu, HAACMieyie UKOPUCMO8YIOMb MAKi OCHOBHI KYibm)y-
pu: nueHuyro, AYMIiHb, 2peyKy, ogec, KyKypyo3y, puc, npoco, eopox. O6’em c6imogozo upoOHuymea 3epra 3a 0CMaHHi
PpoKu 3uauno eupic. B Yxpaiui kykypyosza € 0CHO8HOI0 KOPMOBOIO KYIbMypoio, i aule 8 He8eauKill KilbKOCmi 8UKOpUC-
mogyemuvcs AK npodosovua. Kykypyosa saiimae npogione micye ceped OCHOBHUX 3ePHOBUX KVIbMYD 6 CEIMOBOMY Cillb-
CbKO20CN00APCHLKOMY 8UPOOHUYMSI. BUpobHUYmMaeo KyKypyo3u Ha 3epHO CKOHYEHMPOBAHO 8 MeNIuX pe2ionax. Y deaxux
PpecioHax KykKypyo3a € 0CHO8010 MpAOUyiiiHO20 Xapyy68anHs HACENeHHS, ale 8 OCHOBHOMY 60HA CHAHOBUMb YACTIUHY
KOPMI8 y 2001671l CLIbCbKO2OCHOOAPCHKUX MBAPUH.

Cb0200HI 3 KyKypyO3u sueomosisiioms 6auzeko 3500 xapuosux i mexnonoziunux npodykmie. Kykypyosa 30am-
Ha 3HAYHOIO MIPOIO 3A0060bHAMU NOMPedU MEAPUHHUYMEA, 1020 YacmKa cmanosums matiice 30% y cknadi KoHyeH-
MPOBAHUX KOPMIB. 3 NOSBOI HOBUX HANPSAMKIG Y PO3GUMKY OIOMEXHON02I ) C8Imi 3HAYEeHHs YIEl KyIbmypu 3pocme we
oinvwe. Habupaioms 060pomu npocpamu no 6u20mogieHHIo 6ionanued, y 36'a3Ky i3 uum NpocHO3YEMbCsl 3HAUHE PO3-
WUPeHHSA NOCIBHUX NAOUY NiO KYKYPYO3010.

Y ecmammi posensuymo 06’emu 360py 3epna Kykypyo3u 8 pisni poku 6 Yxpaiui 011 eupoonuymea Kpyn i Kpy-
nAHUX nPoOyKkmis. Posenanymo pisni 6uou KyKypyo3u AK nepcneKmueHoi cuposutu 0iisl BUKOPUCTAHHA 8 XAp4O08ill npo-
MUCAOBOCMI.

Tokazano, wo 6 Yxpaini naibinows nowupeni 08a nioguou KyKypyosu - 3y608uoHa (KpynHo3epHucma, npooos-
eyeama ¢popma) i kpemnucma (oxkpyene 3epro). Ilpucymuicme simaminie epynu B (B1, B2), PP, kanvyiio, macHirn, ¢o-
cghopy i 3aniza, a makodic MikpoeiemeHmie (Miov, Hikelb | m.0.) 8 3epHI KYKYpyO3u 00380J5€ PEKOMEHOY8AMuU KyKypy-
0351HI NPOOYKMU Y GU2IISIOT OKPEeMO20 NPOOYKMY abo 6 KOMOIHAYIT 3 IHUUMU, THOO0SM [3 3aX80PIOGAHHAMU KPOGi, anrepei-
AMU, YYKPOBUM 0iaDemoMm, OXNCUPIHHAM [ IHWUMU opmamu MemaboaiyHux po3nadieé i namoioi€lo WLYHKOBO-
KUWKOB020 MPAKMY.

Aemopamu nposedeHo aHaniz XiMiuHo20 CKAAdy 3epHa KYKypyO3u pizHoi OOMAaHIYHOL epynu, NpusHayeHoi O
8UpPOOHUYMBA Kpyn i npodykmise 3 nux. Hagedeno cknad mikpo- i Maxpoeiemenmie KyKypyO3saHOi KpYnu, wo 8UKopuc-
MOBYEMbCSL NPU BUPOOHUYMBE XAPUOBUX NPOOYKMIE (CHEeKU, CYXi CHIOAHKU, KA WEUOK020 NPUSOMYBAHHS, NAACMIBY]

ma in.).
Kniouosi cnosa: xykypyosa, eupobnuymeo, nepepooxa, XimivHuil CKiao, KyKypyo3saHa Kpynd.
JIITEPATYPA
1. Egorov G A, Tekhnologiia muki. Tekhnologiia krupy: ucheb, dlia studentov vuzov, M,: KolosS, 2005. 304 s.

2. Chebotarev O.N., Shazzo A.lu., Martynenko la.F. Tekhnologiia muki, krup i kombikormov. M.; Rostov n/D: Mart, 2004,
688 s.

3. De Mesa Normell Jhoe, E. Soy protein-fortified expanded extrudates: baseline study using normal corn starch [Text] / E.
De Mesa Normell Jhoe, S. Alavi, S. Narpinder at al. // Food Eng. — 2009. — Vol. 90. — Ne 2. — P. 262-270.

4. Drobot, V.I. Produkty funktsionalnogo naznacheniia [Tekst] / V.I. Drobot, L.A. Mikhonik, A. Grishchenko // Mir produktov.
—2009. —Ne 9. - S. 6-8.

5. Poutanen K. Beyond whole grain: the European healthgrain project aims at healthier cereal foods [Text] / K. Poutanen, R.
Shephherd, Peter R. Shewry at al // Cereal Foods World. — 2008. — Vol. 53. —Ne 1. — P. 32-35.

6. Serdiuk, L.V. Tovarovedenie prodovolstvennykh tovarov rastitelnogo proiskhozhdeniia. Ch. 1 [Tekst]: ucheb. [dlia stud.
vyssh. ucheb. zaved.] / L.V. Serdiuk, A.la.Kaminskii, F.E. Dubrovin. — Razdelnaia: Leradruk, 2008. — 400 s.

7. Valevskaia L.A. Issledovanie vozmozhnosti ispolzovaniia krupy kukuruznoi v proizvodstve zernovykh zavtrakov [Tekst] /
L.A. Valevskaia, N.A. Dziuba, E.V. Buniak, G.I. €Evdokimova // International Scientific and Practical Conference “WORLD
SCIENCE”. —Ne 8 (24) — Vol. 3. — 2017. — Ajman, UAE. — P. 4-9.

8. Khimicheskii sostav rossiiskikh pishchevykh produktov: Spravochnik/ pod red. chlen-kor. MAIL prof. L. M. Skurikhina i
akademika RAMN, prof. V.A. Tuteliana. — M.: DelLi print, 2002. — 236 s.

24

© “3epHOBi NIpoAyKTH 1 KOMOiKOpMU™~, 2018



3epHoBi NpoaykTu i kombikopmn Vol.18, 1.2 /2018 \/@

9. Khimicheskii sostav rossiiskikh pishchevykh produktov: Spravochnye tablitsy soderzhaniia osnovnikh pishchevykh
veshchestv i energeticheskoi tsennosti pishchevykh produktov/ pod red. Akademika AMN SSR A.A. Pokrovskogo. — M.:
Pishchevaia Promyshlennost, 1976.

10. Khimicheskii sostav pishchevykh produktov: Spravochnik/ pod red. prof., d-ra tekhn. nauk I.M. Skurikhina i prof. d-ra med.
nauk M.N. Volgareva. — M.: VO «Agropromizdaty, 1987.

11. D.Shpaar, K.Ginapp, D.Dreger, A.Zakharenko, S.Kalenska ta in.. Kukurudza. Viroshchuvannia, zbirannia, konservuvannia
i vikoristannia / Pid zagalnoiu redaktsiciu D.Shpaara. — K:. Alfa-steviia LTD — 2009. — 396 s.

12. Kapreliants L.V., lorgachova K.G. Funktsionalni produkti. Odesa: Druk, 2003 — 312 s.

13. Merko IT., Morhun V.O. Naukovi osnovy i tekhnolohiia pererobky zerna. - Odesa: Druk, 2001. - S. 59-65.

14. Tyrsin Iu.A., Poverin A.D. Tekhnologiia produktov funktsionalnogo pitannia v forme krupianykh kash bystrogo
prigotovieniia s rastitelnymi dobavkami // Khranenie i pererabotka selkhozsyria // 2003. - Ne 4. - S. 79-81.

15. Aiusheva O. G., Tsybikova G. Ts., Naidakova Ts. A. i dr. Novye produkti funktsionalnogo naznacheniia s ispolzovaniem
lekarstvennnykh rastenii // Materialy IV Mezhdunar. nauchn.-tekhnich. konferentsii “Pishcha. Ekologiia. Chelovek. -
Moskva, 2001. - S. 444.

16. Guliaev V.N. Tekhnologiia krupianykh kontsentratov / V.N. Guliaev, T.S. Zakharenko, V.I. Kondratev i td.-M.:
Agropromizdat, 1989. — 200 s.

17. Troitskaia E. la. Vtorichnye materialnye resursy pishchevykh otraslei i puti ikh ispolzovaniia v obshchestvennom pitanii//
Tezisy dokladov nauchnoi konferentsii «Problemi industrializatsii obshchestvennogo pitannia strany». - Kharkov,
1989. - §.212-213.

18. Shatniuk L.N., Stepanova E.N., Spirichev V.B. Puti povysheniia vitaminnoi i mineralnoi tsennosgi pishchevykh
kontsentratov // Moskva: AgooNIIITZIPP. - 1987. - Vsh. 9. - S. 37.

19. Tkachev R.Ia. Konservirovanie sakharnoi kukuruzy.// Moskva: Izdatelstvo «Pishchevaia promyshlennosty. — 1966 — 104 s.

20. Volper I.N. Produkty iz kukuruzy //Moskva: Pishchepromizdat. — 1963 — 92 s.

21. Enexmponnuii pecypc. Peoicum oocmyny:. http://www.ukragroconsult.com

22. Enexmponnuii pecypc. Peoicum oocmyny. http://www.maisadour-semences.fr

23.  Enexmponnuii pecypc. Pesicum oocmyny: https://'www.apk-inform.com/ru

24. Enexmponnuii pecypc. Pesicum oocmyny: http://www.ukrstat.gov.ua/

XJ1IBOTIPOAYKTWN: TEXHOJIOrIA TA SKICTb

Haoitiwna 11.05.2018. /o opyxy 05.06.2018 =N
Aodpeca ona nepenucku: \{f‘ '
OHAXT, Byn. Kanatna, 112, m. Ogneca, 65039, bunyak.e.v@gmail.com =

YK 664.661:664.696.3:005.336.1
0.B. JIAKI3A, kaHJ. TeXH. HayK, 1oueHT, K.II. MACJITIKOBA, kana. 6ioJ1. HAyK, TOUEHT @ ®
M.B. IIEHKO, maricTp
Jlninposcvruil 0eparcasHuil azpapHo-eKoHOMIYHUL YHIGepcumem

o o

. EQEKTUBHICTS 3ACTOCYBAHHS
BUCOKOBI/IKOBHX OYHKLITOHAJIBHUX
[TPO/IYKTIB Y BUPOBHMLITBI BY/I0YOK

Anomauin

Xnibobynouni eupobu € gaxciusum npoOyKmom xapyyeauHsa ons oinvuiocmi nacenenus Yxpainu. Ilompeba 6 xni6o6ynou-
HUX 8UPOOAX NPUMAMAHHA JI00AM 6)0b-AK020 GIKY, COYIanNbHO20 cmamycy i pieHs 00x00ie. Xnibonexapcovka 2any3b NOKIUKAHA 3a-
be3neuysamu cnodCUBayie Kpainu yumu JCUmMmego 3HAUYUUMU NPOOYKMAMU Xap4yBaHHA 6 HeoDXiOHUX obcazax, acopmumenmi ma
AKocmI.

B Oanuii uac 6 ceimi éenuxa yeaca npudinaemoca 36azavennro Xaio00y104HUX 6UPODOI6 PIZHUMU KOPUCHUMU PEYOSUHAMU,
wo dodaromv im niKyeanvbHi ma npogirtakmuuni eracmueocmi. JIikyeanvhuil i npoginakmuunuil epekm 610 GHCUBAHHS OIEMUYHUX
xXnibo6ynounux eupobis 3abesneuyemovcs abo 686e0eHHAM 8 peyenmypy HeoOXiOHUX 000amKOBUX KOMIOHEHMI8, aD0 BUTYUEHHAM He-
JIOUHUX 8UPOOIE € NOWLYK | BUKOPUCMAHHS HOBUX KOMNOHEHMI8 peyenmyproco ckiady. Oynkyionanbhi npooykmu - ye Xxapyosi npo-
OYKMU, WO € YacmuHOoI0 36UHANIHO20 PAYIOHY, AKI KPIM NOJICUSHUX 6]1ACMUBOCHEN MAIOMb 30amMHICMb NOZUMUGHO GNIUGAMU HA M
Yy (Wi QYHKYIT Opeanizmy TOOUHU.

Y cmammi posenanymo cyuacni nanpamu po3uupenis acopmumenmy xXaibo6ynouHux eupooieé 3 0300poeuuMU 81ACMUBOC-
mamu. 3 Memoio ypisHOMAHIMHeHHA NPOOYKYIL XTi6ONeKapcbko2o eupoOHUYmMea QyHKYIiOHaIbHO20 NPUSHAYEHHA Y0 3anponoHO8a-
HO 86e0eHHsl 8 peyenmypy OYI04OK BUCOKODINKOGUX PYHKYIOHATLHUX NPOOYKMIG, A CaMe NbHAHO20 WpPOMmY ma WpPOomy 3 HACIHHSA
eapbysa. Bioomo, wo nacinus nbony ma cap6yza micmums y c60EMY CKAAOI 6Ci eCCeHYIANbHI AMIHOKUCIOMU.

Ha ocnogi excnepumenmanvuux 00CniodiceHb po3podieHo peyenmypu OYI0YOK 3 000ABAHHAM JUIAHO20 1 2ap6y308020
wipomy, AKIi 0arome 3mo2y odepacamu 36azaveni 6inkom 6Oynouku 8ionogionoi sxocmi. IIposedeno opearorenmuuny OyiHKy AKOCmi
6YI0YOK 3 PI3HUM BMICTOM WPOmia, n06Y008aHo npoghinozpamu Ha 0CHO8i OANLHOI OYiHKU. 3po6NIEeHO 8UCHOBOK CHOCOBHO GNIUBY
KOHYyeHmpayii wpomie Ha nopucmicmes ma 6oao2icme 20mosux eupodie. Obpano onmumansHy KOHYeHmMpayiio TbHAHO20 WPOmy ma
wipomy 3 Hacinus 2apbysa 6 peyenmypi 6y1040K.

Knrwwuoei cnoea: nvuanuii wipom, 2ap0y306uil wipom, UCOKOOINK08I NPOOYKmu, 0YI0UKY, OPSAHOLENMUYHI NOKAZHUKY, 8O-
J102iCMb, NOpUCmicmo
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