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The concept of <CONVENIENT FOOD» involves not only the simplification of the daily
diet of the average consumer, but also the creation of favorable conditions for the use of
natural preservatives/long-term food, while paying special attention to preserving their
nutritional value. This, at least, contribute to factors such as growing fruit at a minimum,
attracting unnatural remedies and watering moisture; picking up fruits only at a certain
stage of maturity and dry weather; storage of raw materials under certain humidity of the
wednesdays and certain contents of dry dissolved substances; production of food/food at
minimum low temperature exposure and avoiding the involvement of preservatives; products
with minimal loss of food value. The exceptional importance of fruit and vegetable raw
materials or products/foods in the absorption of fats, proteins and carbohydrates by the
human body is well known. This is at least facilitated by such factors as: fruit growing with
a minimum of unnatural means and irrigation moisture; harvesting fruits only at a certain
stage of maturity and in dry weather; storage of raw materials in conditions of a certain
humidity of the environment and a certain content of dry dissolved substances; production
of products/food with minimal low temperature exposure and avoiding the involvement of
preservatives; products with minimal loss of nutritional value. But, even taking into account
the above, after a few weeks the fruit contains almost no residual nutritional value without
the involvement of extremely harmful preservatives. In this regard, it may be attractive to
develop an innovative project to create a new type of equipment — a mobile agro-food
technology complex — a robotic mini-complex for the production of non-preservative
fruit and vegetable powder. Thanks to mobility, it is envisaged not only to intensify the
existing agro-food functions, but also to change the perception of the organization of
processes: to use not only in harvesting, but also involving additional modules in growing
trees and crops; to collect fruits regardless of lighting, even at night; attract evaporated
water, the content of which in fresh fruit can be up to 90%, as a cleaning solution.
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Introduction

The concept of <CONVENIENT FOOD» [1—
3] provides not only to simplify the daily diet of the
average consumer, but also to create favorable
conditions for the use of natural preservatives/long-
term food, while paying special attention to preserving
their nutritional value. It is well known [4—6] the
exceptional importance of fruit and vegetable raw
materials or products/foods in the absorption of fats,
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proteins and carbohydrates by the human body. This
is at least facilitated by such factors as: fruit growing
with a minimum of unnatural means and irrigation
moisture; harvesting fruits only at a certain stage of
maturity and in dry weather; storage of raw materials
in conditions of a certain humidity of the
environment and a certain content of dry dissolved
substances; production of products/food with
minimal low temperature exposure and avoiding the
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involvement of preservatives; products with minimal
loss of nutritional value. But, even taking into account
the above, after a few weeks the fruit contains almost
no residual nutritional value without the involvement
of extremely harmful preservatives.

Presenting main material

Among the variety of fruits and vegetables, apple
fruits can probably be considered the most difficult
in non-preservative storage. Annually in Ukraine the
apple harvest exceeds 1 million tons, which is
desirable to carefully collect and store until spring
[7-9].

Modern technologies provide for a separate
implementation of a set of agricultural operations
for the collection of fruit and vegetables (Fig. 1,a)
and food operations for the production of fruits for
sale in their original form (Fig. 1,b) or for the
production of processed products (Fig. 1,c).

In addition to the above-mentioned unfavorable
factors, typical technological schemes (Fig. 1,a)
provide for the involvement of a significant number
of temporary workers for manual harvesting,
processing, sorting, sorting and packaging, which is
not only costly but also dangerous. Establishment of
innovative planting and selection of extensive
orchards (Fig. 2), where difficult to care for trees
are spreading and tall are replaced by flat and low.
This allows you to solve most problems, such as the
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involvement of unnatural means and irrigation
moisture, harvesting fruit only at a certain stage of
maturity, but harvesting by hand and several
transshipments of fruit injures them and significantly
reduces the nutritional value. There are still problems
with attracting undisinfected and rough packaging,
its overfilling and falling (mechanical damage);
cleaning without protection from the nails of
collectors and in the hot season; long peduncles;
keeping in the sun; re-moistening (after drying in
fields/gardens); equipment neglect; rubbing lumps
of earth/stones.

One of the most important elements of storage
(Fig. 1,b) is the significant cost of energy-intensive
refrigeration equipment. At the same time, problems
with fruit aging, drying quality, Wednesday humidity
before storage and, in general, the lack of clear quality
standards and regulations for finishing and cooling
remain unresolved (Tab. 1).

But chilled raw materials, even while
maintaining external attractiveness for a long time,
do not allow ensuring acceptable preservation of
nutritional value.

In terms of the ability to retain nutritional value
for longer, the scheme of non-preservative
preservation by drying looks more attractive (Fig.
1,c). Even the presence of certain disadvantages of
extensive orchards (Fig. 2), such as: damage to the

Fig. 1. Schematic diagrams of processing of fruit and vegetable raw materials in a separate agricultural and food operations (a and
b or a and c) and the project of joint implementation of agro-food operations (d), where: a — manual harvesting (sorting,
warehousing, sorting, storage and several dumping, loading / unloading and transportation); b — sale (storage and several spills,
loading / unloading and transportation); in — stationary production (preparation, processing, packing and hermetic packing); d —
the robotic mobile minicomplex of production of preservative powder (cleaning, preparation and processing of fruits and packing
and hermetic packing of powder)
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Fig. 2 Appearance of extensive orchards that are innovative in planning (a), planting and maintenance of breeding trees (b) and
accessibility of harvesting (c)

Table 1

Conditions and terms of storage of fresh fruit and vegetable raw materials at cooling

Raw Storage temperature, "C | Relative humidity of the storage environment, % Shelf life, days
Cherry -1...0 85...90 7...10
Grape 0...+1 90...95 30...180
Winter apples 0...+4 90...95 90...270

fruit during overload and poor depreciation of
vehicles, unsuitable packaging or transportation in
bulk (pressing the lower layers); insufficient
ventilation and/or cooling; poor condition of roads;
rough handling during loading/unloading; fruit
freezing... does not affect the type of finished product,
which is a consequence of the recovery of apple
powder particles.

Fresh apples submitted for processing [10—12]
are sorted, rotten and moldy. Sorted apples are
washed in a fan sink and calibrated by size on a
drum machine.

The prepared apples are steamed until softened
for 10...15 minutes at a temperature of 105 °C in
cooking machines at a pressure of 0.02MPa and
successively passed through a grid with holes,
respectively, 1.5 mm and 0.8 mm on a washing
machine. The apple puree is homogenized under a
pressure of 10 MPa and dried at a temperature of
145...150°C on a spray or roller dryer with a gap of
0.05 mm. Apple powder is packed and hermetically
packed. Recovered with water, apple powder,
depending on their ratio, allows you to get products
of different consistency, which in color and taste
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resembles fresh apples.

The total losses in the production of apple
powder are 18...20%.

The process of processing by drying almost any
fruit and vegetable raw material has no fundamental
difference in machine-hardware design, and some
technological features are due to the structure, shape,
juiciness, maturity harvested fruits.

The versatility of the evaporation process is
demonstrated by the example of softer raw materials
- carrots.

Fresh carrots submitted for processing are
sorted, rotten, damaged and moldy are separated.
Sorted carrots are washed in a cam sink and sized
on a drum machine.

Prepared carrots are steamed to soften for 5...10
minutes at a temperature of 105°C in cooking
machines at a pressure of 0.01 MPa, peeled on a
washing machine, peeled by hand and wiped through
a mesh with holes 1.0...1.5 mm on the washing
machine. The carrot puree is homogenized under a
pressure of 10 MPa and dried at a temperature of
145...150°C on a spray or roller dryer with a gap of
0.05 mm. Carrot powder is packed and hermetically
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Fig. 3 Appearance of the robotic complex of apple harvesting in extensive orchards (a), vacuum grippers for determining the

maturity and removal of apples (b, ¢) and the conveyor-stacker of removed apples in transport boxes (d)

Table 2
Some useful components of powders of fruit and vegetable raw materials
.o Vitamin C Carotene Pectic substances, %
Humidity, —
Raw o Total % from the Total % from the original Total Soluble
number, % | original content | number, % content number

Carrots 3.0 29.0 81.0 76.0 90.4 — —
Tomatoes 33 118.7 80.0 — - — —
Apples 3.8 17.0 85.0 — — 6.9 5.8
Cauliflower 4.9 796.0 89.0 — — — —
Apricot 5.3 31.0 100.0 25.0 96.1 3.8 3.7
Pumpkin 6.0 75.0 84.0 38.0 87.0 — —

packed. Recovered with water carrot powder allows
you to get a product of different consistency, which
in color and taste resembles fresh carrots.

The total loss in the production of carrot powder
is 20...21%.

Even heat treatment «hot» leaves a high content
of useful components in the powder (Tab. 2), which
during storage, unlike other preservatives, almost do
not change.

Innovative trends in the field of agricultural
and food production persistently, in the author’s
opinion, encourage the search for complementary
design and technological solutions, which have,
although difficult to implement, but extremely
attractive marketing prospects.

Significant recent advances in plant breeding
and care are exacerbating the shortage of seasonal
workers to harvest, transport, sort, and process crops
in a timely and expeditious manner. There are
successful developments in the form of [13—15]
robotic harvesting systems (Fig. 3), which are
significantly more productive and almost independent
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of the vagaries of the human factor.

But the given technical decision is limited only
by the decision of a question of direct replacement
of seasonal workers at harvesting, but problems of
its transportation, sorting and processing remain
(damages and infringements of technological
processes).

For a long time in the agricultural sector, the
direction of increasing the capacity of feed production
due to [16-18] mobile mini complexes (Fig. 4).

Of course, in contrast to the previous example
(Fig. 3), the information provided on the mobile
production of feed is not a direct analogy of the
existing production of non-preservative fruit and
vegetable powder, but can be an innovative basis.

In this regard, it may be attractive to develop
an innovative project to create a new type of
equipment — a mobile agro-food technology complex
— a robotic mini-complex for the production of
preservative fruit and vegetable powder on the
concept of «convenient food» (Fig. 1,d). The draft
takes into account, at a minimum, the following
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Fig. 4 Appearance of a mobile mini complex of production and distribution of compound feed trailed to a tractor or car (a), self-

propelled on a car chassis (b) and in combination with various additional vehicles (c)

provisions:

— the drive provides selection of power from
the engine of the tractor or the car at execution of
trailer and from the engine of the automobile chassis
at execution self-propelled;

— layout provides unification of connection and
installation on the chassis of functional modules
(power, assembly, preparation, processing, packing,
packing);

— the chassis universal provides use of a
standard basis of the truck without fundamental
changes of a design (production of a finished product
and its delivery);

— specialized chassis involves the use of a special
base on the track (row spacing), ground clearance
(plant height) and soil pressure (product production
only);

— universal wheel engine involves the use of a
mechanism to regulate the pressure in the tire of the
wheel on the surface of the support (soil of fields or
gardens and asphalt highway);

— specialized wheeled engine provides for the
distribution of load on each wheel in the need to
create a uniform pressure on the soil surface (fields
or gardens);

— the energy module provides an autonomous
power supply based on an internal combustion engine
and a device for updating the washing solution in a
closed cycle;

— the harvesting module provides, depending
on the humidity and regardless of the lighting, to
determine the ripeness of the fruit, its removal without
mechanical contact and cleaning from greens;

— the training module provides hydraulic
cleaning of solid particles on the fruit, its washing,
steaming (if necessary) and peeling (if necessary);
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— the processing module provides grinding and
thermomechanical vacuum drying of crushed fruits
with the formation of dry crumbs and washing
solution;

— the module of packing provides giving to a
bulk mix of a crumb of a kind of powder of a certain
fraction, density, form... and its volume dosing;

— the packing module provides from flat
preparation of formation of a packing product
transformer, filling with powder, sealing and
preparation for transportation.

Conclusions

Thus, the project of the mobile agro-food
technological complex of processing of fruit and
vegetable raw materials on the concept of
«CONVENIENT FOOD» provides not only
intensification of existing functions, but also to
change representations concerning the organization
of processes: to use not only at collecting, but also
involving additional modules at cultivation of trees.
and harvest; to collect fruits regardless of lighting, ie
even at night; attract evaporated water, the content
of which in fresh fruit can be up to 90 %, as a
cleaning solution.
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CTBOPEHHA ITOPOLIKY ITPU 3BMPAHHI ®PYKTOBO-
OBOYEBOI CUPOBUHMU — 3BEPEXEHHS XAPYOBOI
IIIHHOCTI 3A KOHIEIIIEIO «3PYYHA 1XKA»

Haymenxo O.I1.

Konyenyis «3PYYHA [XKA» neped6auae ne minvku cnpo-
WeHHS NOBCAKOCHHO020 XAPYY8AHHS NePeciuH020 Choxcueaua, a i
CMBOPEHHS CRPUAMAUBUX NePedyMO8 00 8ICUBAHHS HUM HAMYPANb-
HUX 6e3K0HCep8aHmHux npodykmie/ixci mpueanoeo 36epicanHs, npu
Ybomy Npudinauu 0cooaugy yeazy 30epedceHHI0 HUMU Xap408oi
yinnocmi. Ilvomy, wonaiimenue, cnpusioms maki gaxkmopu, sK:
BUPOULYBAHHS NA00I6 NPU MIHIMYMI 3aAy4eHHS HeHAMYPAAbHUX 3a-
cobié ma noAueHoi 60n02u; 30UpaHHsi NA100i6 BUKAIOUHO nesHOi cmadii
3pinocmi ma 3a cyxoi noeoou, 30epieaHHs CUPOBUHU 8 YMOBAX Nes-
HoI 80n1020CcMi cepedosua ma NeHO20 8MICIY CYXUX PO3HUHEHUX
PeH0BUH,; UPOOHUUMBO NPOOYKMIE/idci npu MIHIMAAbHO HU3bKOMY
memnepamypHoMy 6nAU6i ma YHUKAr4U 3a1Y4eHHs KOHCep8anHmis;
8UPOOU 3 MIHIMANLHOI 8MPAMOI0 Xap40eoi yinHocmi. lo6pe sidomo
BUKNHOYHE 3HAHEHHS PYKMOB0-0804e60i CUPOBUHU YU NPOOYKmis/
inci y 3aceorosanHi Jcupie, OiaKie i 8yene600ié 0peaHizmom AHOUHU.
Llvomy, wionaiimenuie, cnpusiromos maki pakmopu, sK: 6UPOULYBaH-
HS nA00i6 Npu MIHIMYMI 3aAy4eHHs HeHAMYpPaabHUX 3acobie ma
noausHoi 6on02u; 30upanHs naodie UKAOYHO neeHoi cmadii 3pinocmi
ma 3a cyxoi noeodu; 30epieaHHs CUPOGUHU 8 YMOBAX NEBHOI 6010~
20cmi cepedu ma NegHO20 8MICHY CYXUX POHUHEHUX PeHOBUH; GU-
POOHUYME0 nPodyKmis/inci npu MiHIMAAbHO HU3bKOMY memnepa-
MYPHOMY GNAUBI MA YHUKAIOYU 3AAYUEHHS KOHCEPBaHmia, eupoou 3
MIHIMAAbHOW 8MPAMOI0 Xap408oi yiHHocmi. Ane, Hagimb 8paxogy-
04U HaeedeHe, 6dice uepe3 O0eKinbKa MUJICHI6 NA0OU Malldce He
Micmsamy 3aAUWKI6 Xap4oe8oi yiHHocmi 6e3 3anyeHHs 6Kpail WKioau-
8UX KOHCepeaHmis. 3 uboeo npueody modce Oymu npueabaueor
PO3poOKa IHHOBAYIIIHO20 NPOEKMY CIMBOPEHHs. H08020 8Udy 001ad-
HaHHS — MOOINbHUIL A2PAPHO-XAPYOBUL MEXHONO2IMHUL KOMNAEKC
— poOOMU306aHUL MIHIKOMNACKC GUPOOHUUMBA Oe3KOHCEPBAHMHO-
20 (hpykmoeo-0604e6020 nopouky. 3aeosku mobireHocmi nepedoa-
YeHO He MinbKu IHMeHcuiKkayiro ICHy4UX acpapHo-Xap4oeux
Gyukuyid, a 1 3minumu yseneHHs 6IOHOCHO opeaHizauyii npoyecie:

FExonomiunuii eichux JJBH3 YIXTY, 2020, Ne 1(11)



Creation of powder during collection of fruit and vegetable raw materials — preservation of nutritional
value according to the “CONVENIENT FOOD” concept

BUKOPUCMOBY8AMU He MIAbKU Npu 300pi, a U 3a1y4arouu 000amKoei
MOOyai npu supouysani depeé ma 8poxcaro; 30ilcHO8amu 30upaH-
Hs1 N100i6 He3aAeMCHO 6i0 0c8imaeHHs, MOOMOo Hasimb 6HOUI; 3a1y-
uamu eunapery 600y, emicm Kol y ceidcux niooax moxice ckaaoa-
mu 0o 90 %, y axocmi MuiiHo2o po34uHy.

Kmo4oBi ciioBa: 3pyyHa xa, eKOHOMisl CHDOBMHU, Xap4oBa
IiHHICTb, CyXUil TTOPOIIIOK.

CO3JAHUE MTOPOILIKA ITPM CBOPE ®PYKTOBO-_
OBOLIHOTO ChIPbSl — COXPAHEHME ITUIIEBOIA
LEHHOCTH 3A KOHIENLMEN «YIOBHAS EJIA»

Haymenxo A. 11

Konuyenyus «YIOBHAS EJIA» npedycmampueaem ne moavko
YHpOUjeHUe exceOHe8H020 NUMAanus 00bluHO20 nompebumens, a u
co30anue 61a20NPUAMHBIX YCA0BULL K YNOMPeOAeHUr) UMU HaAmY-
PaNbHBIX OE3KOHCEePBAHMHBIX NPOOYKMO8/edbl ONUMeNbHO20 XPaHe-
HUst, npu Smom y0easisi 0cob0e BHUMAHUE COXPAHEHUI) UMU nulye-
60U YeHHOCMU. DMOMY, KAK MUHUMYM, CHOCOOCMEYIom makue @ak-
mopbl, KaK: ebipauueanue nio008 npu MUHUMyMe UCHOAb308AHUS
HEeHAMYPanbHoIX cpedcme U NOAUBHOU eadaeu; codupanue nao0oe
UCKAIOMUMENbHO ONPedeneHHOU cmaduu 3peaocmu U npu cyxou no-
200e; COXpaHeHue Colpbsi 8 YCA0BUSX ONPeOeAeHHOU 6AANCHOCIU cPeObl
U OnpedeneHHO20 CO0ePICAHUS CYXUX PACMEOPSAEMbIX Geulecme; npo-
U3800cmMe0 NPOOYKmMog/edvl Npu MUHUMAALHO HUBKOM meMnepamyp-
HOM 6030elicmguu U UCKANHAs UCNOAb308AHUE KOHCEPBAHMOS, U3-
deaust ¢ MUHUMAABbHOU nomepell NUWeol yeHHocmu. Xopouo u3ee-
CMHOR0 UCKAIOUUMENbHOE 3HAYeHUe (hPYKMOBO-080UIHORO CbiPbsl UAU
npodyKmos/edvl 8 YCEOEHUU JHCUPO8, 0eaK08 U y21e800068 OpeaHu3-
MOM Yenoeexa. Imomy, Kak MUHUMYM, Chocobcmeyom makue ghak-
mopbl, KaK: eblpauueanue nao008 npu MUHUMYMe UCHOAb308AHUS
HEeHAMYPanbHoIX cpeocme U NOAUBHOU eaaeu; codupanue nao0os
UCKAIOMUMENbHO ONPedeneHHOU cmaduu 3peaocmu U npu cyxou no-
200e; XpaneHue Coipbsi 8 YCAOGUAX ONPeOeNeHHOU 6AANCHOCMU cpe-
Jbl U onpedesenHo20 co0epICanus CyXux pacmeopumblx Geuecms;
npou3eoocmeo npodyKkmos/edvl Npu MUHUMANLHO HUSKOM MeMne-
DAMYPHOM GAUAHUU U UCKANOHAS UCNOAb306AHUE KOHCEPBAHMOB;
u30enusi ¢ MUHUMANbHOU nomepeil humamenvHou yernocmu. Oona-
K0, dajice yuumoleas npedcmagneHHoe, yice uepe3 HecKoAbKo He-
deab na0du noumu He cooepiucam oCmamKo8 NUUEeBoU YeHHOCmU
be3 ucnoav308anus KpaiiHe pedHblx KoHcepeanmos. Mcxoos us smoeo
Modcem Oblmb NPUGAIEKAMEeNbHOU pa3pabomKa UHHOBAUUOHHO20 NPO-
eKxma co30anus H06020 euda 060pPyo08aHUs - MOOUNbHBLI A2PAPHO-
npOOYKmMOBbLil MeXHOA0UHeCKULl KOMNACKC — POOOMU3UPOGAHHDLI
MUHUKOMAACKC NPOU3800cm8a 0e3KOHCePBaAHMHO0 (PYKMOB0-080U4-
Hoeo nopowka. baaeodaps mobusvHocmu npedycmompero He mons-
KO UHMEHCUDUKAUUIO CYUECMBYIOUUX ACPAPHO-NUWEBbIX QYHKUUIL,
a u uamMeHums npedcmagieHue OMHOCUMENbHO OPeAHU3AYUU NPO-
yeccos: UCnob308amb He MOAbKO NPU COOUPAHUU, A U UCNOAb3YS
00NOAHUMENbHbLI MOOYAU NPU BbIPAUUBAHUU 0epeabes maA YPolCasi;
ocyuecmensims cooupanue na0008 He3a8UcCUMo Om 0CeeuleHus, mo
ecmb 0adice HOUbIO, UCNOAB308AMb BbINAPEHHYIO 800y, COOePICaAHUe
KOmopoli 6 ceexcux naodax moxcem cocmaeasimo 0o 90 %, 6 kaue-
cmee Mouwe20 pacmeopa.

KnoueBble ciaoBa: ynmoOHasi ena, 9KOHOMHUS CHIPbS,
MUIIEeBasT IEHHOCTh, CYXOi TTOPOIIIOK.
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The concept of «<CONVENIENT FOOD» involves not only
the simplification of the daily diet of the average consumer, but also
the creation of favorable conditions for the use of natural preservatives
/ long-term food, while paying special attention to preserving their
nutritional value. This, at least, contribute to factors such as growing
fruit at a minimum, attracting unnatural remedies and watering
moisture; picking up fruits only at a certain stage of maturity and
dry weather; storage of raw materials under certain humidity of the
wednesdays and certain contents of dry dissolved substances;
production of food/food at minimum low temperature exposure and
avoiding the involvement of preservatives; products with minimal
loss of food value. The exceptional importance of fruit and vegetable
raw materials or products / foods in the absorption of fats, proteins
and carbohydrates by the human body is well known. This is at least
facilitated by such factors as: fruit growing with a minimum of
unnatural means and irrigation moisture; harvesting fruits only at a
certain stage of maturity and in dry weather, storage of raw materials
in conditions of a certain humidity of the environment and a certain
content of dry dissolved substances; production of products / food
with minimal low temperature exposure and avoiding the involvement
of preservatives; products with minimal loss of nutritional value.
But, even taking into account the above, after a few weeks the fruit
contains almost no residual nutritional value without the involvement
of extremely harmful preservatives. In this regard, it may be attractive
to develop an innovative project to create a new type of equipment —
a mobile agro-food technology complex — a robotic mini-complex
for the production of non-preservative fruit and vegetable powder.
Thanks to mobility, it is envisaged not only to intensify the existing
agro-food functions, but also to change the perception of the
organization of processes: to use not only in harvesting, but also
involving additional modules in growing trees and crops; to collect
Sfruits regardless of lighting, even at night, attract evaporated water,
the content of which in fresh fruit can be up to 90%, as a cleaning
solution.

Key words: convenient food, saving raw materials, nutri-
tional value, dry powder.
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