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BOJIa TEPEXOIUTh B Telb, SKUH MOBHICTIO HE 3amep3ae. [linTBepaKEHO BHCOKI
riApodUIbHI BIACTUBOCTI MEKTUHOBUX PEUYOBHH, IO CIPHUSIE YTBOPEHHIO y M SKOTI
IUTOAIB YOPHOI CMOPOJAMHU TenenoioHoi cTpykTypu. O4eBUAHO, 3aTBEPAIHHS COKY B
CKJIONOAIOHOMY CTaH1 3a HU3bKOT TeMIepaTypHt HACHiJOK 301IbIIEHHS HOTO B’SI3KOCTI,
sKa YTPYJHIOE MEePErpynyBaHHs MOJICKYJ Y KPUCTAIIUHI PEIIITKY.

KpionpoTekTopHi BIAaCTUBOCTI NEKTUHOBOIO CIIM3Y 3YMOBIIOIOTH IMPUPOIY
BHCOKOI BOJIOTOYTPUMYIOUOi 3JaTHOCTI — MaKCHMajbHO MOXIIMBa BTpaTa COKY IpHU
nedpocraiiii MBUAKO3aMOPOXKEHUX TIOAIB — 2,7-3,0 %, MOBLILHO3aMOPOKEHUX —
4,2-4,5 %. MikpocTpykTypa IIKIPKH IUIOJIB pI3HUX TMOMOJIOTIYHUX COPTIB
MO3HAYa€ThCS Ha 1X (I3BUUHUX 3MiHAaX. 3O0UIBIIECHHS MDKKIITUHHUX MPOCTOPIB,
3TYIICHHS CITKM IX PO3Tally’)KeHb Yy MIKIPIl IJIOAIB COPTYy bimopyckka conoaka
nigsuinye B 1,5-2 pa3u CXWIBHICTh JO PO3TPICKYBaHHS Ta BTpPATy COKY IiCIs
nedpocrarii.

[Tpouiec THOJOYTBOPEHHS 3aJI€KUTh Bl IOMOJIOTIYHOTO COPTY, CTYIIEHS
CTUIJIOCTI IUIONY, CcHocoOy 3amopoxkyBaHHs. Ilif 4yac NOBUIBHOTO Ta IIBUJIKOTO
3aMOpPO’KYBaHHS YOPHOI CMOPOAMHHM BHUIUICHO 4YOTHUPH Jlama3oHd TeMIepaTyp
oxonojkeHHss  ioxiB.  IllIBunke  3aMopokyBaHHS — (OpCye  OXOJIOMKEHHS,
3aMOpPOXKYBaHHS Ta JOMOpPOXyBaHHA 13 37 XB. (NOBUIbHE) 10 5,6 XB. BHACIHIJIOK
3HIDKEHHS Y/ABIYl TeMmIepaTypu iHimiamii Jp0J0yTBOpeHHs, 30imbiieHHs B 1,3 pa3u
MIBUAKOCTI BIAOOPY Temia Ta MiABUIICHHA TEMIEPAaTypu AOMOPOXKYBaHHA 13 -22...
-24 °C (nosuibHe) 1o -20,8 °C. 3aMopokeHl IJIOAM YOPHOI CMOPOJUHU JIOIIIBHO
30epiratu 3a Temmeparypu He Buie MiHyc 20,8 °C micas mBuakoro ta minyc 24 °C
T1CJIS MOBUILHOTO 3aMOPOKYBaHHS.

[IIBuIKO3aMOpPOKEH] MJIOAM YOPHOI CMOPOAUHHM B 1,3 pasu MeHIle BTpadyaroTh
Mmacy, B 2,3-2,6 pa3iB MEHIII CXWJIbHI JI0 PO3TPiCKyBaHHS Ta y 2,6—4 pasu no BTpatu
COKy; MawTh y 1,2—1,4 pa3u HWXKYl BTpaTH CyXHUX PO3YMHHHUX PEYOBHUH, LYKPIB,
KHCJIOT, aCKOPOIHOBOI KUCTIOTH Ta B 1,2 pa3u BUILy AETyCTaliiHy OLIHKY. 30epiraHHs
3aMOPOXEHUX IUIOMIB y TOJIETHIEHOBUX TMaKeTaX CIPHUS€ 3HIKEHHIO BTPAaTH Macu
B 4—7 pasiB, KUIBKOCTI TPICHYTHUX IUIOAIB Ta BTpatu coky B 1,2—1,8 pa3u, crabimizye
BMICT CYyXUX PO3YMHHUX PEUOBUH, ITyKpiB, KUCTIOT, 30epirae 1o 75—-80 % ackopOiHOBOi
KHUCIIOTH, 3a0e3nedye BHCOKY OPraHOJICNTHYHY OLIHKY MPOTIrOM  Iepiony
pauioHanibHoro 30epiranHs g0 10 wicamiB. KoHcepBH 13 3aMOpPOXEHUX TUIOJIB
BIJIMTOBIJIAa0Th BUMOTAM CTAHJAPTIB JJI TAKHUX 31 CBI’KOI CHPOBUHHU.
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MODERN SOLUTIONS IN SORTING FRUIT AND VEGETABLE RAW
MATERIALS

Anastasiia BLAHOPOLUCHNA, Lecturer
Pavlo Tychyna Uman State Pedagogical University

Of the 350 billion fruits harvested annually, 12 % are unfit for the fresh market.
However, to reduce the amount of global waste, they can be used for other purposes.
For the rational use of raw fruits and vegetables it is necessary to conduct high-quality
sorting, dividing products by several criteria. Solutions to this issue are developed
taking into account the characteristics of each type of fruit. Companies are constantly
innovating and continue to develop increasingly high-performance solutions for the
selection of external and internal characteristics of fruits with Vision and UNIQ
systems. In particular, UNITEC has recently worked on Hazelnut and Walnut Vision
systems for hazelnut and walnut selection, as well as solutions for avocado selection -
with Avocado Vision and UNIQ Avocado.

Hazelnut Vision's high level of accuracy and automation allows you to avoid
manual sorting. This equipment guarantees significant advantages in sorting and
selection of hazelnuts of any kind: in shell and without, raw or fried. With Avocado
Vision and UNIQ solutions, UNITEC has created effective avocado selection
equipment that detects any external and internal defects, the level of ripeness of the
fruit, while fully protecting the integrity of the product. In addition, the Avocado
Vision and UNIQ Avocado systems are connected to the UNICAL 10.0 sorter.
Developers of new sorting solutions help reduce waste by ensuring a rational and
stable future for each fruit with many patented solutions for the entire fruit and
vegetable supply chain. Thus, thanks to such equipment there is a second chance to
other fruits that do not have a marketable appearance. And this is more than 45 billion
fruits on 5 continents.

TOMRA Food recently launched TOMRA 5 °C premium sorting equipment with
unique biometric signature identification technology for frozen fruits and vegetables.
The news was demonstrated at Fruit Logistica — the leading international exhibition of
the fresh fruit industry. Visitors to the TOMRA stand had the opportunity to watch an



Bceykpaincvbka Haykoea koHdhepeHyia mMo.109ux

s . . . YHYC, 18 mpagHs 2022 p.
V4eHUX i HayK080-nedaz202i4HUX NpayieHUKiIe

online demonstration of the new sorting equipment at the TOMRA test center in
Leuven, Belgium. This was reported by the company's press service.

If the TOMRA 5C sorting machine is placed on the production line between the
IQF tunnel and the packing station, the final food safety and product quality checks can
be carried out with high accuracy. When the frozen product reaches the end of the
packing line, the sorter recognizes and removes any residues of foreign materials, as
well as foreign plant matter (EVM) and severe defects of the product (such as green
bean or pea stalks). These detection capabilities significantly reduce the risks of
consumer complaints or product recalls. This is an extremely important requirement,
which is very difficult to meet with organic fruits and vegetables, which usually
contain more unwanted materials (insects, etc.) on the production line.

In addition to protecting the brand's reputation, the latest TOMRA 5 °C
technologies provide other operational benefits. Compared to its highly efficient
predecessor, the Nimbus BSI, this new machine further enhances sorting efficiency and
productivity. In addition, it is much easier to keep the equipment in optimal condition,
and it has a more hygienic design, which reduces cleaning time by about 35 %
compared to Nimbus. Importantly, the TOMRA 5 °C has 5-10 % more power.

TOMRA 5 °C was first introduced in 2020 for sorting dried fruits and nuts, but
from the very beginning this machine was developed for various products, including
frozen vegetables and fruits. This machine is now available for IQF lines after testing
with one main IQF Vegetables processor in the US and other European countries.
The inspection was carried out during an intensive six-week period, when the machines
worked two or more shifts a day and sorted four to five tons of products per hour.
Sorting efficiency was assessed using more than 20 different types of vegetables and
fruits.

Tests have shown excellent results — even with vegetables that are usually
difficult to sort: in particular, with white cauliflower or peas.

The unsurpassed sorting accuracy of the TOMRA 5C is made possible by the
combination of high-resolution lasers with TOMRA's innovative Biometric Signature
Identification (BSI) technology, which means that every object passing through the
line is evaluated not only in color and shape but also in biological characteristics. This
next-generation spectral image is able to look inside materials on a line, identifying
their unique biometric characteristics or "fingerprints”. BSI clearly compares good and
bad materials and is able to detect even smaller defects than those recognized by
conventional spectral technology.

Efficiency is also enhanced by connecting to the TOMRA Insight cloud data
platform. By accessing live data from the sorter, operators can increase line efficiency
almost instantly. When frozen products are mixed, this installation can ensure that each
package is packed with the right mixture. In addition, retrospective access to data
makes it possible to quantify raw material standards from suppliers and make more
informed business decisions.
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TOMRA 5 °C is supported for optimal performance by the Heartbeat function,
which provides one-click information on the status of the machine and automatically
triggers alarms if they are faulty. Cleaning is easier and uptime is increased by the
hygienic design of the machine with minimal curved surfaces and easy access.
Operation is simplified thanks to the well-tested TOMRA ACT user interface. And this
machine has confirmed that it can withstand harsh conditions typical of the IQF
environment, with the ability to work well at temperatures up to 50 °C or low to -30°C.

ECOLOGICAL BERRY PACKAGING AS AN ALTERNATIVE TO PLASTIC
CONTAINERS

Anastasiia BLAHOPOLUCHNA, Lecturer
Vladyslav PARAKHNENKO, Lecturer
Pavlo Tychyna Uman State Pedagogical University

Berry growers in both Europe and Ukraine are now abandoning the use of plastic
packaging, replacing it with more environmentally friendly options. In 2021, a ban on
the sale of any disposable plastic tableware came into force in the European Union.
This means that you will no longer be able to buy plates, cutlery, sugar sticks, drinking
tubes, cotton swabs, bags, balloon sticks and some food containers. Also by 2029,
Europe plans to collect 90% of used plastic bottles for recycling. Since 2019

shops in the EU have been banned from distributing plastic bags for free, so many
consumers have switched to paper and reusable counterparts.

This is a very justified step. In recent decades, plastic has confidently entered our
lives. It is everywhere: packaging, utensils, household goods, automotive — it is more
difficult to name an industry where it is not used. It has many advantages — strength,
affordable price, attractive appearance, but all these advantages are overshadowed by
the fact that the decay period of this material is more than one hundred years.

Recently, the scientific journal Science Advances published a study stating that
since the beginning of mass use of plastic in the 50 s of last century, by 2015 it had
produced about 8.3 billion tons. This is 30 times the mass of the entire adult population
of the Earth. Various plastic products decompose over a long period of time — from
100 to 1 thousand years.

Packages and plastic containers — about 450 years. If the rate of accumulation of
plastic waste does not decrease, by 2050 there will be about 12 billion tons of plastic
on Earth, equal to half the mass of lake water

Baikal. Therefore, the transition from plastic to eco-packaging is not even a fad,
but an urgent need for the planet. For the time being, products in eco-packaging
occupy about 10-20 % of the range on store shelves, but in the coming years its
number will only increase. Berry growers are also gradually moving to IVF packaging.
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And they have another, more compelling reason for this. According to Eugene
HARLAN, Development Director of Nikdaria LLC (iBerry TM), if you want to sell
your product in the premium segment, to take care of its freshness, and even more so to
export berries to the EU, there can be no question of plastic, retail there accepts only
eco-packaging, so companies are willing to invest in it.

Today, the market offers several options for environmental management. The first
option is a package of pressed cellulose. For the production of berry booties special
technology and ecological raw materials are used — paper pulp, made by the same
technology as egg trays. The advantages of booties made of pressed cellulose include
the fact that the technical characteristics of berry containers allow to preserve the shape
and freshness of the delicate product, which is especially important during
transportation. The material itself is highly absorbent, so it absorbs excess moisture
and berry juice, which prevents the formation of mold (unlike plastic counterparts).
This result is achieved thanks to the components of the package: the material and
special "breathable” holes. Therefore, it is absolutely safe for berries and other
products, as well as for the environment (decomposes much faster than plastic during
disposal). And provided that the temperature regime is observed, the products can be
transported over long distances without losing quality.

The second option — containers of wood veneer. Baskets are made of planed
veneer of hardwood (birch, aspen, oak and ash), which provides a longer shelf life of
packaged products — for example, at an acceptable temperature berries can be stored
for up to 5 days. Veneer does not contain wood resins, which can adversely affect the
taste of food. Disposable packaging made of deciduous trees is ideal for packing fruits,
berries, vegetables, mushrooms, nuts, dried fruits, bakery, confectionery, tea, coffee,
etc.

The third option is cane packaging. After processing the cane or agave leaves,
there are fibers that are used for the production of utensils, packaging, building
materials and even biofuels. Bagassu (the so-called raw material from cane, which is
also used to make disposable tableware) can easily be replaced by sorghum or even
reeds in Ukrainian realities.

Glasses, plates, boxes, cane containers have an attractive appearance, are
environmentally friendly product and are not inferior in strength to plastic
counterparts. In addition, cane utensils can be placed both in the freezer and in the
microwave without health concerns. Finally, the decomposition period of such eco-
dishes is only a few months.

The fourth option is bran packaging. Literally earlier this year, bran dishes
appeared in Ukraine. This eco-container is created using a special patented technology,
compressing wheat and corn bran or algae or plant-based polymers using a press and
hot air. Thus, a ton of wheat bran can be turned into 10,000 plates or bowls. Until
recently, such products were produced only in Poland, and now it can be found in our
country. Unlike plastic and paper plates, this dish holds its shape well, is solid, it can



be heated and baked. The manufacturer claims that the plates of bran are completely
decomposed in 30 days.

EJJEKTPUYHUI ITPUBIJ TPAKTOPIB

Bacuas KPABUEHKO, kanouoam mexuiunux nayx
Pycaan OJAJAHIYYK, xanouoam mexuiunux Hayx
YMaHCchbKHUI HALIOHAJBLHU YHiBepCHTET caliBHUITBA

EnexTpornpuBim TpakTOpiB Hapasi, IIe¢ Tepm 3a BCE EKOJOTIYHI BUMOTH
PO3BHHEHHMX KpaiH, sIKi B)K€ 3apa3 BIJIMOBISIOTHCSA BiJ JHM3ETIB B MiCTaxX, a B
HAWOMIDKYl JIECATWIITTA ITUIAHYIOTh TOBHY BIJIMOBY BiJl JIBUTYHIB BHYTPIIIHBOTO
sropanus ([IB3).

Tpaktopu 3 moBHUM enekTpudHUM TpuBoaoM po3podunun AGCO/Fendt i John
Deere. Lle TpakTopu Fendt Vario €100 ta John Deere Sesam.

Fendt Vario €100 moryxwuictio 67 k.c/ 50 kBT po3poOisiBcs MEepeBa)KHO SIK
TPaKTOp Il TBAPUHHUIBKUX (PepM, TEIJIUIb YM MICHKMX KOMYHAJIbHUX CIIYXO, i€
noTpiOHa TUxa poboTa 0e3 MIKIATUBUX BUKUIIB BUXJIONMHUX Tra3iB. Jlkepenom eHeprii €
miTii-ionHa Oatapes Ha 650 B enepretmunoro emuictio 100 kBt ron. IloBHicTio
3apsikeHa O6arapest Moxke 3a0e3MeUnTH JI0 M°SITH TOJAWH POOOTH TPAKTOPA, CTUIBKH K
yacy Tpeba 1 JJIsi MOBHOTO 3aps/KEHHs OaTapei Bi TpU(a3HOi Mepexi CTPyMOM
Harnpyroto 400 B 1 motysxHicTio 22 KBT, KMl TIAKITIOYAETHCS Yepe3 po3 ‘€M CTaHIApTy
CEE, abo mocriiiHEM CTpyMOM Bij 3apsaHOi KoJIoHKH Supercharging Option. Kpim
TOTO €JIEKTPOJIBUTYH JIO3BOJISIE PEKYIIEPYBATH €HEPTIIO B MPOIIECi pOOOTH.

[MoBHicTiO enekTpuynuii TpakTop SESAM Bix John Deere 3po0ieno Ha miaci 6R,
BIH IMpallo€ Ha JITIH-IOHHOMY aKyMYJSTOpl 3 MOJIMEPHUMHU €JIEeMEHTaMH, 5K Y
BaHTaXHUX aBTOMOOUIsAX. barapes nae 700 B mocTiiiHOT Hanpyru Ta Mae eNeKTPUUHY
emuicte y 130 kBr-ron. IlpuBing 3a0e3nedyiors nBa enektpomotopu mo 140 kBt
koxxHMA. OAMH 3 HUX Mpaltoe 3 kopoOkoro nepenad DirectDrive, sika qo3Bosisie ixaTtu
31 mBUAKicTIO Bix 3 1o 50 km/roa, Apyruil ciayrye NpUBOAOM Jis TiAPOCUCTEMHU
TpakTopa Ta Bally BigOOpy MOTYyXHOCTI. OJHAK, MPU HEOOXITHOCTI, OOMBA ABUTYHU
MOXHa TepeKsiroyaTd abo Ha TpUBII TpakTopa, ab0 Ha MPHUBIA C.I. MaIlWH.
EnekTopoABUIYHH Ha HEBEJIMKHX 00epTax MaloTh BHUCOKMH KPYTHHM MOMEHT 1
JIO3BOJIIFOTH PO3BUBATH MOTYXHICTH 110 400 K.cC.

[lle omuuM BapiaHTOM MEPEXOAy HA EIEKTPUYHY TATY € TIOpUAHI CUCTEMH.
['6punni cuctemu npuBoAy MicTATh JIB3, sikuit 06epTae Bana reHepaTopa BUPOOIIIIOUN
TaKUM YHHOM €JIEKTPOECHEPrilo sl MPHUBOJY XOJOBOi YAaCTUHU YU Bally BIIOOpY
notyxnocti (BBII) tpaktopa. Enekrporpakrop Multi Tool Trac — imes manpkux
dbepmepiB BTUleHa HuUMH pa3oM 3 ¢ipmoro Boessenkool Machines Ta iHImIMMU
komnaHisiMu. KpiM cuiioBoi ycTaHOBKM 1€ TpakTOop Mae W iHINI KOHCTPYKTHBHI

171



