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According to the world-famous Collins English Dictionary, the word of the year is «climate
strike», which in the shortlist competed with «climate emergency», «climate crisis», «eco-
anxiety». Climate change of the decade is considered a real shock not only to Ukraine but
to the world as a whole. The United Nations World Food Program, the world’s largest
humanitarian organization, has been awarded the Nobel Peace Prize for its project «Food
is the best vaccine against chaos.» However, world food prices in 2021 increased by 32.8%.
There are many reasons for the promotion of inflation: drought; high demand for grain
crops in China; Russia’s export restrictions; rising oil prices; closed borders and outflow of
labor. In 2022, the agricultural sector will face new challenges: higher prices for fertilizers
(70... 300%) and maritime transport (300... 500%); energy crisis; inflated demand and
political constraints; climate change. Given the trends of climate change, the author’s
team considers it appropriate to choose as the object of study one of the most water-
intensive in cultivation and in demand in the use of vegetable crops — carrots, considering
it as a «living model». A fairly thick cover layer contains a lot of nutrients, but too little
fiber, which with the existing means of mechanized harvesting and processing injures and
damages up to 40% of roots. With significant resources for growing, harvesting and storage,
up to 25% of the crop is lost. Carrots are the most difficult crop to store. Thus, the
development of the concept of «Convenient food» involves not only the intensification
and revision of existing functions, but also to change the perception of the organization of
technological processes, which will: save drinking water when washing roots by attracting
some squeezed liquid; to preserve useful properties due to timely warm processing; avoid
the above restrictions on the production and consumption of natural juice. The relatively
high hardness of carrots limits the economic feasibility. Under the current circumstances,
sufficient favorable conditions have not yet been created for the development and
implementation of innovations.
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Introduction and research of publications shock not only to Ukraine but to the world as a
According to the world-famous Collins English whole. Heat and droughts are becoming more
Dictionary, the word of the year is «climate strike» catastrophic. It is possible to move to late ripening
[1], which in the shortlist competed with «climate and the introduction of new heat-loving crops, but
emergency», «climate crisis», «eco-anxiety». Climate this will be prevented by increasing the deficit of
change [2] of the last decade is considered a real moisture. Some of the benefits of warming are likely
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Fig. 1. In the last decades in July and August the amount of precipitation was 15... 27% less than the norm (a. [2]), while in the

Dnieper detected 161 pollutants with a significant excess of content (b. [3])

to be short-lived, as in 15 to 20 years, yields are
likely to decline from increasing drought frequency
and temperature. Gradually, the sown areas of
Ukraine are moving to the zone of risky agriculture
(deficit of natural precipitation) and need watering
(Fig. 1,a).

But the state of the Dnieper basin (Fig. 1, b) is
actually catastrophic [3] — a significant excess of
content: agricultural pesticides, pharmaceuticals and
perfumes, metals..., as well as intensively growing
water blooms caused by shallowing. It is believed
[4] that vegetarianism will help curb climate change,
while domestic farmers refuse to grow vegetables due
to lack of moisture [5], and the diet of Ukrainians
has recently undergone significant changes [6] —
began to consume less fruit and vegetables and
significantly more meat and meat products.

The United Nations World Food Program, the
world’s largest humanitarian organization, was
awarded the Nobel Peace Prize for the project «Food
is the best vaccine against chaos» [7]. However, world
food prices [8] in 2021 increased by 32.8%. There
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Fig. 2. The average annual consumption of fruits, berries, vegetables per adult, where carrots account for almost 10% of the
volume of vegetables [10]

are many reasons for the promotion of inflation:
drought; high demand for grain crops in China;
Russia’s export restrictions; rising oil prices; closed
borders and outflow of labor. In 2022, the agricultural
sector will face new challenges: higher prices for
fertilizers (70...300%) and maritime transport
(300... 500%); energy crisis; inflated demand and
political constraints; climate change.

The purpose of the article

The article aims to formation of the positioning
elements of the ecological resource-saving
technologies of carrot processing at food enterprises.

Presenting main material

Only harvest, and there are already problems
of storage during the winter so [9,10] that plant
products do not lose flavor and useful properties for
as long as possible. It is known that fresh fruit and
vegetable products are best eaten soon after harvest,
because, unlike industrial goods, are organisms that
prolong life / respiration even after harvesting, long-
term storage, preparation, processing, packaging,
packing, forwarding, cooking, use and disposal in

161

Vegetables:
cucumbers
white cabbage
cauliflower
carrots

sweet pepper

including tomatoes
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the form of residues. Given the trends of climate
change, the author considers it appropriate to choose
as the object of study one of the most water-intensive
and popular vegetable crops — carrots (Fig. 2),
considering it as a «living model».

Carrot roots [11—13] — are grown in all areas
of Ukraine, occupying 1/5 of the sown area of
vegetables (Fig. 3,a), and have exceptional nutritional
value. Fresh roots — the content of dry soluble
substances 12...13%, protein up to 1%, carbohydrates
3...12%. A fairly thick cover layer contains a lot of
nutrients, but too little fiber, which with the existing
means of mechanized harvesting and processing
(Fig. 3,b) injures (mechanical — shaking and falling)
and damages (air permeability — rapid withering) to
almost 40 % of root crops. With significant resources
for growing, harvesting and storage, up to 25% of
the crop is lost. This season, the area of carrots has
decreased the most, and some farmers have given
up. Due to their biological characteristics, carrots
are the most difficult crop to store. Storage is low
even in state-of-the-art computer-controlled
repositories.

The costs of maintaining the modern
organizational and technical level and equipment
for harvesting, transportation and storage of fruit and

vegetables are constantly growing [13—16]. Today it
allows tripling the productivity of drip irrigation
system. Twice reduces losses during transportation
and storage of carrot roots creating technical storage
conditions: the presence of darkness; air: temperature
+1 °C, relative humidity 80...90%, CO, content
3..5%, O, content 9...10%, active ventilation
30...70 m?/t; layering (sand with a moisture content
of 60...70% in the amount of 0.5 m3/t), clay or peat
(dried skin protects against evaporation). But at the
same time it is necessary to provide technical
measures to protect against the development in
storage of field diseases acquired during cultivation
— rot white, gray, wet and dry (on damaged or injured
roots at high humidity and temperature in storage);
brown rot (growing on moist soil); black rot (periodic
fluctuations in humidity and air temperature in
storage).

Long-term preservation of carrots involves its
preservation not only in the form of roots, but also
in the form of carrots (sorted roots, sliced pieces,
crushed powder, juice with pulp, dietary puree).
Regardless of the involved production technology, a
list of typical technological processes of raw material
preparation (cleaning, inspection, calibration,
sorting...) is mandatory, which are united by the

Fig. 3. The body and a fairly thick cover layer of carrots contain many nutrients (a. [11]), but insufficient mechanical strength

with existing means of mechanized harvesting (b. [12]
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Fig. 4. The body and a fairly thick cover layer of carrots contain many nutrients (a. [17]), but insufficient mechanical strength
with existing means of mechanized harvesting (b. [13])
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Fig. 5. Carrot juice with pulp or puree in foil containers (a. [21]) and carrot flour, which is easily digested in contrast to fresh
carrots (b. [22])

common need for a significant amount of water for
washing and repeated rinsing 1: 5 [13]. Technological
processes of processing (blanching, squeezing,
evaporation, drying...) determine the type of carrot
product and simplify the requirements for long-term
storage. In the manufacture of any product from
carrots, which in the fresh state contains a lot of
moisture (water up to 88% [13]), weight loss occurs
mainly due to evaporation of water.

Carrot juice with pulp or puree — a common
dietary and children’s food (well absorbed by the
body and promotes the absorption of fats, proteins,
carbohydrates). The main requirement for raw
materials is the absence of rotten roots, as their
presence gives the finished product an unpleasant
taste and odor. Production of carrot juice with pulp
— root washing, sorting, calibration, removal of
inedible parts, grinding (particles are better
somewhere 0.7 mm than colloidal), steaming or
boiling (somewhere 10...20 minutes), rubbing
(gradually sieves 0.7 and 0.4 mm), homogenization
(with 10% sugar syrup in a ratio of 1:1, citric and
ascorbic acids), packaging and sterilization
(destruction of microflora, change of taste and aroma,
softening of tissue, transformation and oxidation of
substances, loss of vitamins). Much can be said about
the benefits of carrot juice, but such a product [18],
which contains sugar, citric acid, preservatives, dyes,
artificial flavors, can not be called juice (it can be
nectar or drink).

In this regard, more attractive is the juice
obtained by restoring concentrated juice with drinking
water in a ratio that ensures the preservation of
physicochemical, microbiological, nutritional and
organoleptic properties. Vegetable juices contain less
organic acids and more minerals (potassium, sodium,
calcium, iron). At first glance, it is most useful to
use natural juices, but there are some limitations:

— vegetables and fruits lose a large amount of
vitamins 6 hours after harvest, and 3...4 months after

harvest, the fruit remains one fiber;

— the stores sell attractive fruits, but it is likely
that they can be genetically modified or grown with
large amounts of fertilizers and chemicals;

— carrots, if bitten by mice, can be a source of
pseudotuberculosis.

Direct-squeezed drinks in chilled form have a
shelf life of up to 1 month. Pasteurized or sterilized
have a shelf life of 6...24 months, as well as direct
extraction in deep freezing to the state of ice
agglomerates, but keeping at low temperatures and
prolonged thawing significantly affects the cost of
goods.

Implementation of the drying process involves
the greatest loss of moisture (residue 7...12% [13]),
which allows evaporated moisture to be considered
as a significant amount in the implementation of
technological processes of preparation for washing
and rinsing (return as a distillate after cooling steam).
There is a possibility of significantly reducing the
need for water in the production of crushed powder,
helping to reduce the shortage of drinking water,
but also to simplify and reduce the cost of technology
and reduce the cost and prolong long-term storage.

Dried carrot powder or flour (the rest of the
bound moisture prevents the development of
microflora and inactivates enzymes) [19,20] — a
common food product for baking snacks, cookies,
bread. The main requirements for raw materials are
the absence of young, old or darkened roots.
Production of dried carrot powder or flour — root
crops washing, sorting, calibration, removal of
inedible parts, grinding (particles somewhere
0.7 mm), blanching (almost ready — for 6...8 minutes
at a temperature of 87...88°C), pressing cake is dried
with frequent stirring in the air for 2 hours, the juice
is extracted to obtain carotene), drying (drum or
roller dryers to a humidity of 10...12%), grinding
and packaging.

Carrot powder after long-term storage, almost
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unlimited in time, can be diluted in portions with
drinking water, by analogy with the above recovery
technology. The undoubted advantage of producing
carrot powder instead of concentrated juice should
be considered not only §8...10 times less volume and
less weight and the ability to save regardless of
temperature whims. But the main advantage is
probably not only the saving of drinking water when
washing roots by attracting some of the squeezed
liquid, but also the preservation of useful properties
due to timely heat processing — to avoid the above
restrictions on obtaining and consuming natural juice.
The main disadvantage, probably, should be
considered the relatively high hardness of carrot roots,
which requires the search for special technical and
technological solutions, which will ensure economic
feasibility.

Of course, under modern conditions and also
taking into account the forecast for the deterioration
of the climatic situation, the usual evolutionary
measures, significantly increasing the cost, becomes
insufficient. Especially that the analysis of attitudes
to innovation in the agricultural sector of Ukraine
[21]:

1. Innovative solutions give efficiency in
synergy, but are still implemented systematically. The
information collected by the sensors is useless if the
correct analysis is not performed and the results are
not systematically interpreted. The findings will not
be the basis for future decisions. Most farms now
have control systems for fuel consumption and their
own drones, which allow them to monitor the
cultivation of fields, to obtain additional information,
but few implement innovations systematically.
Currently, the most obvious innovations on the
market are fuel sensors and drones, as this is
something that can be seen and partially presented
to the market as its involvement in innovation.

2. So far, agricultural holdings prefer to invest
in their own developments than to buy ready-made
solutions from Ukrainian developers. During the
negotiations, the companies present their product,
talk in detail about its functionality, and in an hour
it turns out that this agricultural company has begun
to develop its own solution according to the same
logic. Large companies are wary of transferring their
data to external companies, even realizing that
delegating certain functions or purchasing services
may be cheaper and even more convenient. First,
agricultural holdings usually underestimate the
amount of investment. Second, ignore the fact that
startups are compiling a large database, which makes
their decision more viable.

3. There is money, but not enough to create a
strong supply market. The world’s largest agricultural
companies spent $9 billion on innovations, ie
2... 5% of turnover. In contrast, in Ukrainian
companies this figure is about UAH 4 million in the
market as a whole. This market has serious prospects
— the only question is the readiness of agricultural
companies for change. Innovations are not
implemented not because of lack of money, but still
because of lack of culture.

Conclusions

Thus, the development of the concept of
«convenient food» involves not only the
intensification and revision of existing functions, but
also to change the perception of the organization of
technological processes, which will: save drinking
water when washing roots by attracting some
squeezed liquid; to preserve useful properties due to
timely warm processing; avoid the above restrictions
on the production and consumption of natural juice.
The relatively high hardness of carrots limits the
economic feasibility. Under the current
circumstances, sufficient favorable conditions have
not yet been created for the development and
implementation of innovations.
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E®EKTUBHU MAPKETUHT PECYPCO3BEPITAIOYMNX
EKOJIOTTYHUX TEXHOJIOI'IN HA XAPYOBHUX
HIAITPUEMCTBAX

Haymenxo O.I1., Haymenrxo M.O., Haymenxo O.0., Yynpuna H.M.,
Yepuumesa 0.M., Dedopenxo 1.A.

3a eepciero ececeimubo sidomoeo crosnuka «Collins English
Dictionary» ca060m poky 66axcacmucs CA0BOCHOAYHEHHS
«KAIMAMUYHUL cMpaik», fKe Yy Wopm-iaucmi KOHKYpy8ano 3
«HAO036UMALIHA KAIMAMUYHA cUmMyayis», <«KAIMAmMu4Ha Kpuza»,
«eKompueoNcHicme». Knimamuuni 3minu decamuaimms 68axcaroms
CHPABICHIM WOKOM CYCninbcmea He minvku YKpainu, a i ceimy 6
yinomy. Beeceimus npodosoavua npoepama OOH, Hatibinvwa y ceimi
eymMaHimapHa opeanizayis, sxka o3navena Hobeniecvkor npemiero
Mupy 3a npoexm «bica — naiikpawa eaxyuna npomu xaocy». Oouax
ceimoei yinu Ha npodykmu y 2021 poui 3pocau na 32,8%. Ipuuun
00 pO3KpYyHYBaHHS [HGAAUIT HUMAno: NOCYyXu, 6eAUKUll NONUM Ha
3eprogi kyaemypu Kumar,; excnopmui obmemxcenus Pocii;
n000pONCHaHHS Hagmu,; 3aKpumi KopooHUu ma 8ionaue pobo4oi cuiu.
Y 2022 poui aepapnuii cekmop uexkaromv HO8i 6UNPOOYBAHHS:
nodoposxcuanus 0obpus (70...300%) ma mopcvkux nepegezeHv
(300...500%), enepeemuuna kpu3a; 3aeunuieHuLi RONUM ma ROAIMUYHI
obmedceHHs; KaimamuyHi 3minu. Bpaxoeyrwuu mendenyii
KAIMAMUYHUX 3MIH AB8MOPCbKUL KOAGKMUS 68aicac 3a 00yinbHe
obpamu y skocmi 00 ekma docaiodiceHHs: 00Ky 3 HaUOiNbUL 6000EMHOT
Y 8UPOWYBAHHI Ul 3ampeOy8aHoi y 6JCUBAHHI 0604e60i KYAbmypu —
Mopkea, posersdarouu ii Ak «xcuea modeav». Jloeoai moecmuil
NOKPUSHUI wiap micmums 6a2amo nOJNCUBHUX PeHOBUH, die 3amMany
KinbKicmb KAIMKOGUHU, W0 3a ICHYHO4UX 3ac00i6 MeXaHi308aH02o
30upanna ma o06pobku mpaemye ma nowkooxcye do 40%
Koperenaodie. Ilpu 3naunux pecypcax Ha eupousy8anHs, 30upamHs
ma 36epicanna do 25% epoxcaio empavacmocs. Moprkea —
Halckaaouima Kynbmypa wjodo 36epieanus. Takum yuHom, po3eumox
KoHyenuii «3pyuna ixca» nepedbayae He minbku iHmeHcugiKayino
ma nepeensio iCHyruux yHkyii, a U 3miHy Ys64eHHS 8iOHOCHO
0peaHizauii mexHoN02IMHUX NPOYeECi8, W0 HAOACMb MONCAUBICMb!
eKOHOMUMU RUMHY 600y Npu Mummi KopeHnennodié 3ae0saku
3aay4eHHI0 YacmuHu eidicamoi pidunu; 36epeemu KOPUCHI
61acmMuUBoOCMi 3a605KU CBOEUACHOMY MENA0B0MY NepepodNeHHIO;
VHUKHYMU HABEOEHUX ULe 00MedceHb 00 00epICaHHs | 8ICUBAHHS
HamypanvHoeo coxy. Tlopiensno eucoxa meepdicms Mopkeu oomesicye
eKOHOMIUHY QoUinbHicmb. 3a iCHYHOUUX 00CMABUH, NOKU He CIBOPEHO
docmamubo CAPUAMAUBUX YMO08 00 GiOnpaureéanHs ma
8nP0BADINCEHHS IHHOBAYILL.

KumouoBi cjioBa: 3pyyHa ixa, eKOHOMisl pecypciB, KOPUCHI
BJIACTMBOCTi, MOPKB’SIHUI1 TTOPOILIOK.

DOOEKTUBHBINT MAPKETUHT
PECYPCOCBEPETAIOIIINX DKOJIOTMYHBIX
TEXHOJIOTYU HA ITMIIEBBIX ITPEAITPUATUAX

Haymenxo A.II., Haymenxo M.A., Haymenko A.A., Yynpuna H.H.,
Yepnovtmeea E.M., Dedopenxo U.A.

Ilo eepcuu ecemupro uzeecmrnoeo croeaps «Collins English
Dictionary» croeom 200a cuumaiom ca080coHemanue <KAUMamu-
YecKUll CmpaiiK», KOmopoe 8 Wopm-aucme KOHKYPUpo8ao ¢ «4pe3-
BbIMALIHAS KAUMAMUYECKAS. CUMYaUUst», <KAUMAMUYEeCKUU KPU3Uc»,
«IKompesocHocmy». Kiumamuueckue uzmenenus decamunemus
CUUMAOM HACMOAUUM WOKOM 00uecmea He moavko Yxpaumsl, HO
u mupa 6 uyeaom. Becemupnas npodosonscmeennas npoepamma OOH,
HauboabWas 6 mupe eyMaHumapHas opeaHu3ayus, Komopas omme-
yena Hobenesckotl npemueii mupa 3a npoekm «Eda — naunyuwas
sakyura npomue xaoca». OOHaKo MUpogbie YeHvl Ha NPOJyKmol 6
2021 200y evipocau na 32,8%. [lpuvun k packpyuueanuto ungas-
Yuu MHO20: 3acyxu; 601bUOoL CHpoc Ha 3epHosble Kyavmypsl Kumas;
aKcnopmHuble oepanuvenus Poccuu; ydopoocanue nepmu; 3akpoi-
mole epaHuybl U omnavie paboueil curvl. B 2022 200y aepapmuiii
CEeKmop 0XCUOarom HoBble UCHbIMAHUS: YOOPOdCcaHue YOoOpeHull
(70...300%) u mopckux nepegosok (300...500%); snepeemuueckuti
KPU3UC, 3a8blUleHHble 0JICUOaHUs U NOAUMUMeCKUe 02PAHUYEeHUs;
KaumMamuyeckue usmeHenus. Yuumoleas meHoeHyuy Kaumamuyec-
KUX U3MEHeHUll agmopckull KOAAeKmue cuumaem yeaecoo0pasHbim
8blOpamo 8 Kauecmee 006eKma uccaedo8anusi 00Hy 3 Haubonee 8o-
donompebasieMoll 6 8blpAUUBAHUU U 80CMPEOOBAHHOU 8 Ynompeo-
JAeHUU 080WHOU KYAbMYPbl — MOPK0Bb, PACCMAMPUBAs €€ KAK <«HCU-
6asi Modenw». Jl0604bHO MOACMbLIL NOKPOBHYLLL WA COOEPICUm MHOLO
NOAe3HbIX Geujecms, 00HAKO MAn0e KOAUHeCmeo KAeluKo8UHbl, Ymo
cyuecmeayrouue cpedcmea MexaHu3upo8antou yoopku u oopabom-
Ku mpaemupyem u nospexcoaem 0o 40% kopuennodos. [pu 3nauu-
MEAbHbIX pecypcax Ha evipaujueanue, yoopky u xparenuu 0o 25%
ypoicaro mepsemcesi. Mopkoeb — 00HA U3 CAOINCHBIX KYAbMYD 6 Xpa-
nenuu. Takum obpazom, pazeumue KoHyenyuu «Yoobnas eda» npe-
dycmampueaem He moAbKO UHMEHCUDUKAYUIO U nepecMomp cyuje-
cmeyowux GYHKYULL, a u usMeHUms npedcmasaeHuss OmHoCUmens-
HO 0P2aHU3AUUY MEXHOA02UYECKUX NPOUECCO8, Mo 00360AUM: IKO-
HOMUMb NUMbEGYI0 600y NpU MOUKe KOPHeNnaA0008 Nocpedcmeom
UCHOAB30GAHUS ACMU OMICAMOU JICUOKOCMU; COXPAHUMb NOAe3-
Hble c80LiCcmea nocpeocmeom c6oeepeMer ol menaoeol nepepabom-
Ku; uzbexcams npugeoeHHbIX blule 0ePAHUMEHUll NPpU NOAYHeHUU U
ynompebaeHuu Hamypaivhoeo coka. OmHOCUMENbHO BbICOKAs maep-
docmb MOPKOBU 02PAHUHUBACT IKOHOMUHECKYIO UeAecO00Pa3HOCb.
Ilpu cywecmeyrouwux obcmosmenscmeax noka He co30aHo docma-
MOYHO OAAONPUAMHBIX YCAOBULL K 0MpabomKe U 6HeOpeHUr0 UHHO-
eayuil.

KimoueBble cioBa: ynoGHas ena, KOHOMUSI PECYpCOB,
TIOJIE3HBIE CBOWICTBA, MOPKOBHBIN IMOPOIIOK.
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According to the world-famous Collins English Dictionary,
the word of the year is «climate strike», which in the shortlist competed
with «climate emergency», «climate crisis», «eco-anxiety». Climate
change of the decade is considered a real shock not only to Ukraine
but to the world as a whole. The United Nations World Food Program,
the world’s largest humanitarian organization, has been awarded
the Nobel Peace Prize for its project «Food is the best vaccine against
chaos.» However, world food prices in 2021 increased by 32.8%.
There are many reasons for the promotion of inflation: drought; high
demand for grain crops in China; Russia’s export restrictions; rising
oil prices; closed borders and outflow of labor. In 2022, the agricultural
sector will face new challenges: higher prices for fertilizers (70...
300%) and maritime transport (300... 500%), energy crisis; inflated
demand and political constraints; climate change. Given the trends
of climate change, the author’s team considers it appropriate to choose
as the object of study one of the most water-intensive in cultivation
and in demand in the use of vegetable crops — carrots, considering
it as a «living model». A fairly thick cover layer contains a lot of
nutrients, but too little fiber, which with the existing means of
mechanized harvesting and processing injures and damages up to
40% of roots. With significant resources for growing, harvesting and
storage, up to 25% of the crop is lost. Carrots are the most difficult
crop to store. Thus, the development of the concept of «Convenient
food» involves not only the intensification and revision of existing
functions, but also to change the perception of the organization of
technological processes, which will: save drinking water when washing
roots by attracting some squeezed liquid; to preserve useful properties
due to timely warm processing; avoid the above restrictions on the
production and consumption of natural juice. The relatively high
hardness of carrots limits the economic feasibility. Under the current
circumstances, sufficient favorable conditions have not yet been created
for the development and implementation of innovations.

Keywords: convenient food, saving of resources, useful
properties, carrot powder.
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