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AMARANTH: PROBLEMS AND PERSPECTIVES
OF PROCESSING

Abstract

Amaranth is one of the ancient, so-called pseudo-cereal crops, the first mentions of it date back more than 8,000 years. De-
spite the sufficiently high study of amaranth and its wide distribution, according to the volume of its cultivation, it can be classified
either as a niche crop or as a special purpose crop. Amaranth can be attributed to small-seeded grain crops, the grain has a rounded
lenticular, oval-rounded shape with a diameter of 0.9 to 1.7 mm, the weight of 1000 grains is in the range of 0.6 to 1.1 g. Amaranth
grains can be white, red, golden, black, or brown in color, with the white grain having the highest manufacturability. In Ukraine, up
to 50 enterprises are engaged in the processing of amaranth, while receiving oil, cereals, flakes and flour, but at the moment, despite
the high usefulness of these products, a permanent circle of its consumers has not yet been formed in our country, which in turn af-
fects the volume of amaranth cultivation and volumes of its processing into food products. 15 varieties of amaranth are included in
the register of plant varieties suitable for distribution on the territory of Ukraine, among which seven varieties are intended for
grain. Sterkh, the forage amaranth variety, was the first to enter the Register... in 1994. In the following year, 1998, three amaranth
varieties Atstek and Ul'tra and Kremovyi rannii were registered. It should be noted that the first two varieties are grain requirements
according to the recommendations of the Register..., and the Kremovyi rannii variety is a fodder variety. In 1999, two more grain
varieties of amaranth, Orkhideia and Polischuk, were registered. In 2000, the grain requirements variety Zhaivir was registered. In
2003, the Liera and Sem grain requirements varieties were registered, and in 2009, the Students'kyi variety. Indirectly, amaranth can
be characterized by a mass fraction of protein up to 19%, fat up to 9%, carbohydrates up to 60 %, fiber up to 4 %, ash up to 3 %. An
impeding factor in increasing the volume of amaranth grain processing is the lack of approved regulations and the lack of enterpris-
es with the appropriate understanding of how to effectively clean amaranth grain from impurities, carry out dehulling, sorting of
dehulling products and, most importantly, what kind of product range to produce. All this stops the wide spread of this crop in our
country and, accordingly, amaranth products are not widely distributed compared to other traditional crops and are not well known

to the domestic consumer.

Key words: amaranth, chemical composition of grain, cultivation volume, grain, grain production, amaranth oil,

grain processing, amaranth grain, amaranth flour.

Introduction

In the modern world conditions, the development
and implementation of new technological solutions is
which are replacing the old and the less efficient, energy-
intensive, extended technological processes that took
place in the second half of the 20th century. The existing
technologies of the Ukrainian grain industry have been
virtually unchanged since their first widespread publica-
tion and use, and the varieties of cereals that have served
as a guide in their development cannot be compared with
the modern ones in their yield and basic properties.

Since the early 21st century, there has been an in-
crease in the proportion of small businesses in the groats
industry, which are increasing today. The majority of
such enterprises do not allow the use of existing extended
full grain processing technologies, there is a reduction in
the number of basic technological operations, often not
sufficiently substantiated, which affects the quality of the
obtained products, which does not always responds all
the basic rules of the regulations on the finished products.

High efficiency of cereals processing, expanding
the range of products and improving its quality properties
is traditionally achieved due to new, breeding varieties of
traditional grain that have better properties - higher

yields, lower hoodness, better chemical composition
(more protein, B-glucan vitamins), which allows for a
gradual reorientation of the processing plant to higher
quality standards, with economic costs being minimal as
a rule and technological schemes and equipment for their
implementation remain virtually unchanged, the main
adjustment occurs with the modes of operation of the
most energy-intensive stages that are available available
during processing and are considered irrational for the
processing of new grain.

Amaranth is one of the ancient, so-called pseudo-
cereal crops, the first mentions of it date back more than
8,000 years. This culture was most widespread in the
countries of Central America and South Asia, where it
was widely used to meet food and fodder needs.

When using amaranth as a food crop, it was pro-
cessed into flour, which was a raw material for bread
production [1,2]. In South America, amaranth was wide-
spread among the Aztecs and Incas, who used it approx-
imately 6,000 years ago for food and various rituals.

The amaranth seed entered Europe in the 17th cen-
tury and immediately gained wide popularity, but later it
began to be forgotten as a valuable culture. In fact, inter-
est in amaranth was revived only in the 20th century,
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when the search for new types of grain raw materials be-
gan to meet the needs of a growing population. At the
beginning of the 20s of the 20th century, American scien-
tists rediscovered this culture, and at the end of the sec-
ond half of the 20th century, amaranth entered the catego-
ry of valuable grain crops [3].

Amaranth came to Ukraine from South America
around the beginning of the 20th century, but at the first
stages it was recommended as a fodder crop and only in
the 70s its more in-depth study began, later research cen-
ters were formed in Kyiv, Odessa, Kharkiv, Lviv, Vinny-
tsia, etc. [1].

Literary review

In Ukraine and the World, a large humber of stud-
ies of amaranth grain have been carried out and its signif-
icant usefulness, first of all, for the needs of the human
body, has been proven. Despite the sufficiently high
study of amaranth and its wide distribution, according to
the volume of its cultivation, it can be classified either as
a niche crop or as a special purpose crop.

Thus, increasing the efficiency of amaranth use in
the food and grain processing industry of Ukraine and
providing the population with its processing products
with high nutritional and biological value is an urgent
direction.

Amaranth is grown in small quantities in South
America, Southeast Asia, Africa and Western Europe [4].
The largest cultivated areas are concentrated in China
(about 100 thousand ha) and India (40-50 thousand ha)
[5-7]. In Poland, the sown area for amaranth is only 100
hectares [8]. In Ukraine, amaranth is also not widely dis-
tributed, the estimated cultivated area in our country does
not exceed 20 thousand ha, while it should be noted that
amaranth is partly grown as an organic grain, the area of
which is cultivated up to 800 ha. Amaranth cultivation in
our country is mainly done by small agricultural holdings
or households and farms [6-8].

Several types of amaranth can be distinguished ac-
cording to their value, potential and purpose, among
which the greatest economic value is the fodder-type
grain A. Cruentus, and the fodder and grain-type grains -
A. hybridus and A. Hypochondriacus [11,12]. Amaranth
can be attributed to small-seeded grain crops, the grain
has a rounded lenticular, oval-rounded shape with a di-
ameter of 0.9 to 1.7 mm, the 1000 grains weight is in the
range of 0.6 to 1.1 g. Amaranth grains can be white, red,
golden, black, or brown in color, with the white grain
having the highest manufacturability [13].

Despite the fact that amaranth production volumes
are small, the range of products from it is quite wide. On
the African continent, amaranth is a vegetable crop that is
widely used in cooking when preparing various dishes.
On the European continent, amaranth is a raw material
for the preparation of flour, which is then included in the
recipes of various desserts, pasta, bread, functional and
dietary products, a common product is amaranth oil. The
total number of enterprises in the world engaged in ama-
ranth processing does not exceed 700 [9,10].

In Ukraine, up to 50 enterprises are engaged in the
processing of amaranth, while receiving oil, cereals,
flakes and flour, but at the moment, despite the high use-
fulness of these products, a permanent circle of its con-
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sumers has not yet been formed in our country, which in
turn affects the volume of amaranth cultivation and vol-
umes of its processing into food products [9,10].

15 varieties of amaranth are included in the regis-
ter of plant varieties suitable for distribution on the terri-
tory of Ukraine, among which seven varieties are intend-
ed for grain. Sterkh, the forage amaranth variety, was the
first to enter the Register... in 1994, In the following year,
1998, three amaranth varieties Atstek and Ul'tra and
Kremovyi rannii were registered. It should be noted that
the first two varieties are grain according to the recom-
mendations of the registry, and the Kremovyi rannii vari-
ety is a fodder variety. In 1999, two more grain varieties
of amaranth, Orkhideia and Polischuk, were registered. In
2000, the grain variety Zhaivir was registered. In 2003,
the Liera and Sem grain varieties were registered, and in
2009, the Students'kyi variety. The recommended areas
for amaranth cultivation in Ukraine are the Forest-Steppe,
Polissia and Steppe zones.

Formulation of the problem

Despite the sufficiently large number of varieties
recommended for growing on the territory of Ukraine,
there is no official regulation on the processing of this
grain. The processing of this crop is carried out according
to technical and technological instructions, which are
based on the processing of amaranth-like traditional grain
crops and on international experience, which does not
always take into account the peculiarities of grain grown
in Ukraine. Accordingly, this leads to the production of a
scientifically unfounded assortment of products using
scientifically unfounded modes of operation of techno-
logical equipment. This reduces the potential of this crop
and can potentially reduce the nutritional value of its
products.

Materials and methods

The purpose of the work: substantiation of the
expediency and prospects of expanding the range of food
products obtained from amaranth and improving the
technology of its processing.

Objective:

- to analyze the volume of amaranth cultivation in
the world and in Ukraine, to determine current trends,
problems of cultivation and processing;

- determine the nutritional and biological value of
amaranth, justify the feasibility of using it in the human
diet;

- to analyze the existing ways of using amaranth
and to justify promising methods of processing to expand
the assortment of the obtained products.

Results of the study and their discussion

In 2011, DSTU 7213:2011 "Amaranth Grain
Technical Conditions" was adopted. This standard regu-
lates directions of use of amaranth grain. According to it,
it is recommended to use amaranth grain of all light col-
ors for food and pharmacological needs, and all other
colors are recommended for use for fodder or technical
needs. Also, in this standard, for grain intended for food
or pharmacological needs, there is a division of grain into
two classes depending on the mass fraction of fat and
protein. In terms of color, food grain according to the
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standard can be light yellow, yellow or cream, while the
shape for the first and second class can be lenticular,
oval-rounded or rounded. The size of the grain is small
from 0.5 to 0.8 mm with floury or waxy endosperm. For
grain for food use, the standard regulates such indicators
as the test weight of grain (not less than 750 g/l), mois-
ture (not more than 9%), the share of grain impurities (not
more than 9%), waste impurities (not more than 2%).
These indicators are integral to both classes of amaranth
food grain.

For grain of the 1st class, the mass fraction of pro-
tein must be at least 16.0% in terms of dry matter, for the
second class at least 12%. The mass fraction of fat for
first class grain should not be more than 7.0% based on
dry matter, for second class - no more than 4.0%. Accord-
ing to the standard, amaranth grain intended for food or
pharmacological needs is classified as type I, fodder and
technical grain as type Il. At the same time, fodder grain
is not divided into classes in accordance with the stand-
ard. Having considered DSTU 7213:2011 "Amaranth
grain Technical conditions", it can be noted that its pres-
ence in our country significantly improves the classifica-
tion of grain by direction and, accordingly, simplifies the
choice of the right raw material for processing enterpris-
es, which corresponds to the direction of the enterprise's
work. An important shortcoming in the standard is the
absence of the names of amaranth varieties most suitable
for food purposes, especially considering that the stand-
ard was adopted in 2011 and at that time 8 varieties of
amaranth for grain use were already registered in the reg-
ister (Aztek, Zhaivir, Liera, Orchid, Polishchuk , Sam,
Students'kyi, Ul'tra), which in turn allows us to talk about
the insufficient study of amaranth grain as a food crop in
our country.

Important for any grain raw material intended for
the production of food products is its chemical composi-
tion. Amaranth grain has a valuable chemical composi-
tion, thanks to which there was a kind of return to this
culture. Amaranth exceeds soy in terms of essential fatty
acids, and in terms of content and composition of amino
acids, some products of animal origin prev ail [14]. Indi-
rectly, amaranth can be characterized by a mass fraction
of protein up to 19%, fat up to 9%, carbohydrates up to
60 %, fiber up to 4 %, ash up to 3 % [16].

The chemical composition of amaranth seeds ac-
cording to [16] is shown in the diagram (Fig. 1).

In the production of any food product, the mass
fraction of protein, the content of amino acids indispen-
sable for the human body in the protein complex, and the
fractional composition of proteins are of the greatest im-
portance. The return of interest in amaranth as a valuable
grain crop is primarily due to its high protein content and
balanced amino acid composition [16].

The mass fraction of protein in amaranth varies
depending on varietal characteristics and ranges from 12
to 23%, while the amaranth grain contains a sufficiently
high amount of lysine and tryptophan, the limiting ami-
no acid is leucine, the content of which is lower com-
pared to other cereal crops. Using this feature, it is possi-
ble to use amaranth processing products to improve other
products, for example, corn products that have an insuffi-
cient amount of lysine and tryptophan and a sufficient
content of leucine [17-19]. The fractional composition of
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Fig. 1. The chemical composition of amaranth seeds

the protein complex mainly consists of water-soluble
albumins, the mass fraction of which can reach 56%, and
globulins (up to 18%), alkali-soluble glutelins (up to
42%), and alcohol-soluble prolamins (up to 4%) [19].

The mass fraction of fat in amaranth is higher
compared to other traditional cereal crops and due to
which it is a raw material for the production of valuable
amaranth oil. The mass fraction of fat, depending on the
varietal characteristics of amaranth, ranges from 6 to 9%,
while it should be noted that it is dominated by polyun-
saturated fatty acids, which are useful for the human
body, and the proportion of which can reach 75%. In ad-
dition, the fat complex of amaranth contains 6-8% squa-
lene in its composition, a substance that allows the crea-
tion of medicinal and functional products from this grain,
as well as in pharmacology during the production of med-
icines. Among the fatty acid composition of amaranth,
linoleic acid has the largest mass fraction (up to 40%),
fatty acids such as palmitic and stearic acids, which are
present in small amounts, are limited. Amaranth also con-
tains a large proportion of vitamin E compared to other
cereal crops [20-24].

The carbohydrate complex, as in most crops, oc-
cupies a dominant place in the chemical composition of
the grain, the main component of which is traditionally
starch, the mass fraction of which is up to 60%, the car-
bohydrate complex of amaranth also includes sucrose (up
to 2%) and a small amount of maltose (up to 0.5 %).
Starch is located in the carbohydrate complex in the form
of granules ranging in size from 1.05 to 1.78 pm [25-27].

Amaranth grain is a valuable source of micro- and
macroelements. Compared to other traditional cereals,
amaranth is characterized by a higher mass fraction of
vitamins of group B, especially riboflavin and folic acid,
as well as vitamin C [28]. Similarly, in terms of the con-
tent of mineral substances, amaranth grain is superior to
cereal crops, among other microelements, sodium, calci-
um, phosphorus, potassium and magnesium are the most
abundant in it [29].

The analysis of data on the chemical composition
of amaranth grain fully confirms its special usefulness as
a raw material for the domestic grain industry. Amaranth
can be used both to expand the raw material base and to
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expand the range of existing products. In addition, the
processing of this grain, due to its improved chemical
composition compared to other traditional crops, makes it
possible to create medicinal, dietary and functional prod-
ucts based on it, especially considering that in our coun-
try there is at least one variety of amaranth that is not the
grain requirements, but a medicinal purpose - variety
Kharkivskyi-1, which was registered in the Register of
plant varieties suitable for distribution on the territory of
Ukraine back in 2001.

Today, the main hindering factor in increasing
amaranth grain processing volumes is the lack of ap-
proved regulations and the lack of appropriate under-
standing among processing enterprises on how to effec-
tively clean amaranth grain from impurities, carry out
peeling, sorting of peeling products and, most important-
ly, what kind of assortment of products to produce. All
this stops the wide spread of this crop in our country and,
accordingly, ready-made amaranth products are not wide-
ly distributed compared to other traditional crops and are
not well known to the domestic consumer.

The analysis of literary sources shows that in our
country a method of production of polished amaranth
groats has been developed and patented, which involves
cleaning the grain from impurities, its preparation and
processing. According to the proposed method, cleaning
is carried out on sieves with round holes with a diameter
of 1.0-2.5 mm. Control of grain color is recommended to
be carried out on a photoseparator. After that, the ama-
ranth is moistened to a moisture content of 15-16% and
tempered for 1-2 hours. Amaranth grain prepared in this
way is dehulled and polished. The yield of the entire pol-
ished core, depending on the mode of moistening, is from
50 to 70% [30].

The Swiss company Buhler offers an option for
the production of ground amaranth groats using highly
efficient and productive equipment of this company. The
process involves preliminary cleaning of grain before the
main technological process, cleaning of grain from char-
acteristic impurities, peeling and polishing, and sorting,
for which it is suggested to use SORTEX J SpectraVision
optical separators (Fig. 2).

Photoelectronic separators SORTEX J Spec-
traVision are the latest development of this company and
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Fig. 2. SORTEX J SpectraVision

allow to work more efficiently on grain sorting thanks to
new installed full-color cameras for analysis and specially
developed software with artificial intelligence.

Conclusions

1. Amaranth is a promising raw material for the
production of food products with therapeutic and preven-
tive and functional properties.

2. The availability of only one option for pro-
cessing amaranth grain into groats for its widespread in-
troduction into domestic production is insufficient, given
the high biological potential of the raw material, it is pos-
sible to significantly increase the profitability of produc-
tion.

3. An in-depth study of the technological proper-
ties of amaranth grain of various varieties intended for
grain requirements, research into the modes of their
cleaning and preparation of grain for processing, the fea-
tures of its dehulling, polishing, fat release, flaking and,
accordingly, justification on the basis of this recommend-
ed assortment of products is necessary. All this will make
it possible to develop science-based technologies for its
processing into a traditional or specially developed as-
sortment of products, as well as to develop projects of
standards for finished products.
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AMAPAHT: IPOBJIEMHU I IEPCIIEKTUBHU ITEPEPOBKH

Anomauin

AMapaHT € O/IHi€I0 3 JJaBHIX, TaK 3BaHHX IICEB/I03JIAKOBUX KYJIBTYD, HEPIIi 3rafiky PO HHOTO JIATyIOTHCS TOHA
8000 poxkiB Tomy. He3akaroun Ha JOCTaTHRO BUCOKY BHBUEHICTh aMapaHTy i IIMPOKE PO3MOBCIOKEHHS, 3a 00caraMu
BHPOIIYBaHHA HOTO MOXKHA BiJHECTH a00 J0 HimeBHX ab0 OO KyJIbTyp CIEIiabHOTO NMpU3HAuYeHHS. AMapaHT MOXKHA
BiJIHECTH JI0 IPiOHOHACCIHEBUX 3€PHOBUX KYJIBTYD, 3€PHO Ma€ OKPYTIy JIiH30TOIiOHY, OBATBHO-OKPYTITY GopMmy 3 mia-
metpoM Bix 0,9 no 1,7 mm, maca 1000 3epeH 3HaxoauThes y Mexax Bifg 0,6 mo 1,1 1. 3a xomp0pomM 000JIOHOK 3epHO
amapaHTy Mo)ke OyTu 01710T0, YepBOHOTO, 30JI0THCTOTO, YOPHOTO Ta KOPHYHEBOTO KOJBOPY, MPHU IbOMY HAHOIIBIITY
TEXHOJIOTIYHICTh Ma€ 3epHO 6inoro xomsopy. B Ykpaini nmepepobkoro amapaHTty 3aiiMaeTbes 10 50 miAnmpuemMcTB, Ipu
IIOMY OTPUMYIOTb OJIi10, KPYyIIH, IUIACTIBII Ta OOPOIIHO, ajie Ha JaHWi 4ac He3Ba)XKalo4M Ha BHCOKY KOPHCHICTh IHX
IIPOJYKTIB B HaIIil KpaiHi mie He copMOBaHO IMOCTiiiHE KOJO Ti CIIOKHMBayiB, 110 B CBOIO YEPry BIUIMBAE HA OOCSATH
BUPOIIYBaHHS aMapaHTy Ta o0csAru Horo mepepoOKH B XapyoBi NMPOAYKTH. B peecTp copTiB pOCIMH NMpUAATHUX JUIS
MOIIMPEHHS Ha TepuTopii YKpaiHu BHECEHO 15 copTiB amapaHTy, cepell IKHX CiM COPTIB MalOTh 3€pPHOBE ITPU3HAUCHHS.
[Mepmmm B Peectp y 1994 poni notpanus copT amapaHTy kKopmoBoro npusHaueHHs Ctepx. Y HactynHomy 1998 poui
OyJI0 3apeeCTpOBAHO TPU COPTH amapaHTy AnrTek Ta YiubTpa Ta Kpemosuii pannii. CitiJ BiIMITUTH 1110 TIEPIITi JBa COP-
TH € 36pPHOBHMH 32 PEKOMEH/AIIIMH peecTpy a copT Kpemosuit panHiil € kopmoBuM coptoM. Y 1999 pomi Oyio 3apee-
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CTPOBaHO 1€ /1Ba 3epHOBHX copTH amapanTy Opxiges Ta Ilomimyk. ¥ 2000 poui 3apeecTpoBaHo 3epHOBUit copT XKaii-
Bip. Y 2003 poui 3apeectpoBaHo 3epHOBi coptu Jlepa ta Cem, y 2009 poui copt Crynenrchkuid. OnocepeakoBaHo,
amapaHT MOJKEe XapaKTepH3yBaTUCI MacOBOIO 4acTKoo 0Ky 10 19 %, xupy 1o 9 %, ByrineBoais 10 60 %, KIITKOBUHH
10 4 %, 3omu 1o 3 % IlepemkomkarounmM (akTopoM 301IbIIEHHS 00CATIB MEpepoOKH 3epHA aMapaHTy € BIJIICYTHICTb
3aTBEP/KEHOTO PETJIAMEHTY 1 BIICYTHICTB y MepepOoOHHUX MiANPUEMCTB BiANOBITHOTO PO3YMIHHS SIKUM YHHOM IPOBO-
IUTH e(DeKTUBHE OYHIICHHS 3epHa aMapaHTy Bill JOMIMIOK, 3A1MCHIOBATH JIYIICHHS, COPTYBAaHHS IPOAYKTIB JYIICHHA i,
HaWTOJIOBHIIIE, KU caMe acCOPTHMEHT MPOAYKTiB BUpoOsiTH. Bee me 3ynuHsAe mupoke MOMMPEHHS AAHOI KyJIbTYpH
Ha TepuTOpii Hamoi KpaiHX i BIAIOBIAHO TOTOBA MPOAYKIiS 3 aMapaHTy HE Ma€ MIMPOKOTO PO3IIOBCIOKCHHS B MOPIB-
HSHHI 3 IHIIUMU TPaJUIiHHAMU KYJIBTYPaMH 1 He € 1oOpe 3HAOMOIO BITYN3HSIHOMY CIIOKHBATY.

KuiouoBi ciioBa: amapanT, XiMiuynmii ckiaaja 3epHa, 06crd BUPOIIYBAaHHSA, KPyNa, KPyn’siHe BUPOOHMIIT-
BO, AMapaHTOBA 0J1isl, MepepodKa 3epHa, aMapaHTOBAa KPyna, G0OPOLIHO 3 aMapaHTYy.
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YKpaiHCbKMUiI1 TBAPUHHULbKUI CamMiT — NpoBigHa NoAia poKy 3 epeKTUBHOTO

TBapUHHULTBA | NTaXiBHULTBA
OpraHizaTtopu: IC "CniBToBapucTBo BUPOOHUKIB i cnoxuBayviBa 6o6oBux YkpaiHun", Acouiauia enesaTtopis YKpaiHu,
ProAgro Group
Micue nposegeHHA: M. Knis, Byn. O6onoHcbka HabepexHa 20, Fonbd-ueHTp
3aBAaHHA CaMiTy: BUCBIT/IEHHA FOJIOBHUX BUKAUKIB ANA arpoOCEKTOPY Ta NOLWYK WAAXIB iX NOAONAHHA, HaNpaLUlOBaHHA pi-
WweHb ANA 3abe3neyeHHA cTabinbHOi poboTM 1 NigBULWEHHA ePEKTUBHOCTI CiNbCbKOrO rocnoAapcTBa y BOEHHUI Yac.
3axip BkAwuYaTUMe:
e [lianorosi naHeni
e Mpe3eHTaLiliHi cemMiHapyu Bif4 KOMnNaHik-nigepis pUHKY
e BucTtynu nposigHux daxisuis ranysei 3 keicamu edpeKTMBHOTO BeaeHHA arpobisHecy, NpeACTaBHUKIB BlaAmM Ta ekcnep-
THOTO cepepoBuLla
e BUCTaBKY TEXHONOTIYHUX pileHb i o6bnagHaHHA Big NPOBIAHUX BUPOBHMUKIB
® 30HM AiNOBOroO CNiNIKYBaHHA
* 1By MY3UKY, NayHX 30HY;
e KaBa-naysu, ¢pypwertun.
Bucrtaska Ukrainian Livestock Expo 6yae npoxoautu B pamkax Ukrainian Livestock Summit 2023 — knto4oBoi arpapHoi
noaii YKpaiHu B ranysi TBapMHHMUTBA Ta nTaxieHuyrea. Ukrainian Livestock Expo ue:
— BUCTaBKa Ta npe3eHTaLii iIHHOBALIMHUX pilleHb B rasy3ax yTPUMaHHA Ta AOTrNA4Y 33 TBAPUHaAMMU;
— NOBHIiCTIO 6BpeHA0BaHMMN | BMOHTOBAHWI Nif Bawi NoTpebu cTeH[ 3 ycima 3py4HOCTAMMU;
— 30Ha 6i3Hec-CNifKyBaHHA Ta KPEAaTUBHUX PilleHb, A€ BU MOXKETe NPUMMaTH CBOIX KAIEHTIB NPOTATOM BCbOr0O AHA CaMmiTy;
— Micue ANA NOWYKY NapTHepiB Ta YKAajaHHA yroa.
Konraktu: PROAGRO GROUP
+38 096 899 4272+38 067 243 3803proagro-inform@ukr.net
Aconianis 6000BuX YKpainu
+38 067 364 1636+38 050 347 1019welcome.pulse@gmail.com
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