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Summary: The article is devoted to the investigation of the process of pressing the juice from viburnum
berries. The yield of juice from berries according to the data is approximately 60—65%. However, due to the small
amount of processing, as well as specific properties, the investigation of individual technological processes is not
given enough attention. The peculiarity of viburnum is the presence of heart-shaped grains, which in the juice
bring bitterness. In the process of pressing it is important to create the pressure optimal for it. In order to establish
the process modes, the investigations of the compression and filtration characteristics of viburnum berries are
carried out. According to the investigation results, rational technological parameters and modes of equipment
operation are proposed. Rational values of the height of the product layer in the process of juice removal and the
pressure of the pressing process are established.
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Statement of the problem. The main innovative areas of the food industry development
are the expansion of raw material base, the development of technological processes using new
physical and chemical methods of processing raw materials and related equipment [1]. At
present, there is a tendency to use in the food structure non-traditional raw materials, including
various types of wild raw materials, wastes from the production of juices and wines — pomace
(skins and seeds), which are accumulated annually in large amounts during processing. Due to
biologically active substances contained in non-traditional raw materials, it is possible to
regulate the technological process and create products with targeted health properties [2].
The use of viburnum berries is promising in this direction. Viburnum contains 70%
more vitamin C than lemon, and it also contains vitamins A, E, P and K. [3].
Berries contain manganese, zinc, iron, phosphorus, copper, chromium, iodine, and
selenium [4]. The latter, being present in the cell nucleus, is a substance that takes part in the
metabolism of substances and fats in the human body. It is a component of more than
30 important biologically active compounds. Without selenium, vitamin E and iodine are not
absorbed by the body. It is an integral part of the immune system and is involved in the
mechanism of disease protection. Of all the berries and fruits grown in Ukraine, celery is found
only in viburnum. It should be noted that the heat treatment of products containing celery of
animal origin is followed by the loss of this element up to 90%, at the same time, during the
processing of the plant origin products the loss is less than 50%.

According to recent investigations [5—7], natural carotenoids and ascorbic acid (vitamin
C), which are the part of viburnum seed oil, protect the body from cancer, have significant
antioxidant effect and prevent premature aging. Thus, the addition of powders or extracts of
viburnum berries to food makes it improve their nutritional value and, due to the presence of
antioxidants in the powders, increase the shelf life and expand the raw material base of the food
industry. Another important fact is that viburnum is distributed throughout Ukraine, it grows in
shrubs and plantations, and new varieties of viburnum that can be grown on an industrial scale.
Therefore, the study of effective ways of processing viburnum fruits, optimization of
technological processes and the operation of appropriate equipment are relevant.
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Analysis of the available investigations and publications. Viburnum is a highly
efficient raw material for processing and has a wide range of use in food [6]. Viburnum juice
can be used in the selection of alcoholic and soft drinks, juice blends and sauces production [5].
The yield of juice from berries according to data is approximately 60-65% [7].

After processing of viburnum fruits to the pulp mass the rest 30...35% are pomace (peel,
stone). The high content of catechins in the powder obtained from viburnum pomace, makes it
possible to use it as a stabilizer of the main pigment of beet while obtaining red food dye. The
dye is stable when used in the confectionery manufacturing at any pH value [4]. The author [8]
notes that bread enriched with viburnum extract powder is characterized by larger volume and
better porosity, the smell and taste do not deteriorate and a pleasant taste of viburnum berries
is felt. The use of powder reduces the maturation of the dough by 25% compared to the
steamless method without the additives. At present there are many developments of biscuit
recipes using vegetable powders [8]. Despite the significant number of recipes using the
viburnum berries components, the technological process of its processing and ways of
intensification of individual operations are not sufficiently studied. In general, the initial
operations of the technological process of processing viburnum berries are not determined by
the final product or semi-finished product (juice, powder, oil), they include washing and
inspection, which are similar for other berries, which enables the use of traditional equipment.
However, its division into juice, grains and peel is special for the viburnum processing. The
feature of the viburnum berries division is the presence of large hard stone. The process of juice
pressing is carried out without prior grinding, as the number of stones in the berry gives
unpleasant taste to the final product. Therefore, the use of screw presses, which are often used
for berries is not reasonable. On basket and packet presses the juice is squeezed out at
insignificant increase of pressure not to clog pores in the filter-pulp. The process is long, taking
into account the high viscosity of viburnum juice, at the same time the stones are compacted,
forming a compressed layer, which complicates further juice separation. It is possible to
intensify the process by pressing the viburnum in a thin layer and at a small pressure value.

The objective of the paper is to investigate the process of separating the juice from
the viburnum berries and to determine the optimal technological parameters and modes of
equipment operation.

The object of the investigation are fresh and frozen viburnum berries are; fresh and
frozen viburnum berries bunches.

The subject of the investigation is the process of squeezing the juice from viburnum
berries and the compression-filtration properties of berries.

Statement of the problem. Processing of wild raw materials and, particularly,
viburnum has a low level of mechanization. Due to the small volume of processing, as well as
specific properties, the investigation of certain technological processes is not paid enough
attention, especially it concerns to the juice extraction. As it has been already noted, the
characteristic feature of viburnum is the presence of heart-shaped grains, which gives the juice
bitter taste. Therefore, in the pressing process it is important to create the optimal pressure for
the process [9]. When the juice is squeezed, there are two interrelated processes — the
compaction of the berries during the destruction of the shells under the action of pressure and
the filtration of the juice through the lower layer. According to researchers, in such processes
[10] the presence of optimal pressure and inversely proportional dependence of the filtration
duration on the layer thickness is observed. The authors proposed to carry out the process of
pressing in the thin layer of the product on a belt press. In order to establish the process modes,
the investigations of compression-filtration characteristics of viburnum fruits are carried out
using the theory of filtration consolidation [10] with respect to compressible sediments.

Under the pressure action, the shell of the berries is destroyed, the juice fills the inter-
grain gaps and the system becomes completely saturated with moisture, and the particles that
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are not deformed (stones and skin) form the skeleton of this sediment. When the juice is
removed, the moisture content of the clot or porosity changes, characterizing the volume of
juice that is still in the berries and between the solid particles (stones and skin).

The change in the ratio between moisture and solid particles characterizes the porosity:

€1,

e= 1)
where €1 is the fraction of pores (juice) per unit volume of mass;
€2 1 the fraction of solid particles (stone, skin) per unit volume of mass.
Under the action of pressure, two interrelated processes take place - grain compression
and juice filtration. Deformation of grains under the action of pressure is characterized by the
compressibility coefficient:

Ae

- 2
=1y )
Where a is the compressibility coefficient, 1/Pa;
Ae is the change of porosity coefficient;
Ap —is pressure change, Pa
or, the modulus of compressibility G, Pa:
1+e
G= , 3)
a

Filtration of juice through the layer of compressed berries is characterized by specific
resistance to filtration, which is determined by the expression:

__ AHT
- wvh

ro = AT _R @

where rq is the specific resistance to filtration, 1/m?;
AH is hydrodynamic pressure, Pa;
T is the time during which the volume vy, s passes through the berries layer
w is dynamic viscosity of the juice, Pas;
v is specific volume of liquid passing through the layer of berries (m*/m?);
h is the height of the berry layer, m;
R is the resistance of filter barrier, R =2,3-10° 1/m.
The comprehensive assessment of compression-filtration properties is the consolidation
coefficient b, m?/s:

b= — 5)
Wro'

The determination of compression and filtration properties of viburnum berries is
carried out according to the developed method [10]. The deformation of the viburnum layer is
measured by the clock-type indicator, the amount of filtered liquid by luiquid measuring
cylinder. The thickness of the viburnum layer at each load stage is defined as:
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where h; is the layer thickness at n-y load, mm;
ht is the final height of the pressed layer, mm;
>h; is the sum of layer defornations at f — i load stages, mm.

The initial height of the layer is 30-50 mm. The pressure is applied stepwise in the range
from 0 to 40 kPa in steps 5.0 kPa. Stabilization of the layer occurred 10-15 min after the load
application. The specific resistance to filtration is determined at completely stabilized layer.
The experiments are carried out with fresh viburnum berries, frozen berries, and berries
bunches. Frozen berries are melted and kept under normal conditions until the temperature
reaches 20 C.

Results of the investigations and their analysis. Under the action of the load on
Iviburnum layer its deformation is taken place due to the release of moisture (juice) and
reorientation of the stones. The volume of the released deformation corresponds to the volume
of deformation of the curd. That is, in this case, there are two interrelated and interdependent
processes — the release of juice as a result of grain compression and its filtration through the
layer corresponding to the porosity coefficient change.

The presence of bunches increases the elastic properties of viburnum berries almost
2 times, especially at the beginning of the load (Fig. 1).
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Figure 1. Dependence of compressibility coefficient on pressure

As the pressure and the release of juice increase, the elastic properties decrease both for
the mass of individual berries and for frozen and unfrozen berries bunches. That is, in the case
of berries storage in the frozen state, their compression properties remain unchanged. At
pressure 40 kPa, the compressibility of the sediment is close to zero and is almost the same for
all viburnum masses. This condition corresponds to the complete separation of juice from
berries and, in practice, there are only stones and skin, which have no elastic properties.

The results of the investigations of the of compressibility modulus dependence on
pressure are presented in the form of the graph in Figure 2.
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Figure 2. Dependence of the compressibility modulus on pressure

The amount of pressure also affects the filtration characteristics of viburnum. Under the
action of pressing pressure, the maximum load at the initial time is received by the upper layers,
as the moisture separates, the pressure will be distributed between the layers and when the
compressed layer of viburnum stabilizes, all berries will be under pressure. Therefore, to
establish the dependence of the specific filtration resistance on the pressure the investigations
are carried out under stabilized layer. It is determined that with the pressure increase on the
viburnum layer within the range from 5 kPa to 40 kPa, the specific filtration resistance increases
significantly (Fig. 3).
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Figure 3. Dependence of specific filtration resistance on pressure
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As it is evident from the graphs, viburnum berries, which have been subjected to
preliminary heat treatment (freezing), under the action of small load are very quickly
compressed and poorly pass the filtrate through the compressed layer. At the same time,
viburnum berries subjected to heat treatment under small load are compressed and well passed
through the filtrate layer (up to 25 kPa), and when the load on the piston is increased over 25
kPa, the layer is compressed and the amount of liquid passing through it is decreased.

In this case, pressing is reasonable only to a certain height of the compressed
layer (50 mm), further pressing will not give positive results, as the amount of filtrate passing
through the compressed layer is constantly decreasing. For viburnum berries with bunches, the
results are similar, but the amount of filtrate passing through the compressed layer will be
higher.

Viburnum berries with bunches being previously subjected to heat treatment (first
frozen and then melted), show better results, because under low load (5-10 kPa) they pass larger
volume of filtrate compared to viburnum berries not subjected to heat treatment. With
increasing load, the layer is compressed, but the amount of passed filtrate is not significantly
reduced compared to conventional berries after freezing.

Thus, from the obtained graphical dependence it is noticeable that heat treatment
significantly improves the filtration properties of pre-frozen viburnum berries without bunches.
However, for viburnum berries with bunches, heat treatment by freezing is undesirable because
it significantly increases the specific resistance of berries filtration.

For all the investigated samples at pressure of 40 kPa, the viburnum layer is almost
impermeable to moisture, i.e. we can come to the conclusion that large pressing force will not
result in the intensification of the pressing process.

The comprehensive assessment of the compression-filtration properties is the
consolidation coefficient b. It is determined that for all investigated materials, the consolidation
coefficient increases with the pressure increase (Fig. 4).
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Figure 4. Dependence of consolidation coefficient on pressure

Conclusions. It is reasonable to squeeze the juice from the viburnum berries at relatively
small height of the product layer — up to 50 mm.

The presence of bunches increases the elastic properties of viburnum berries almost
2 times, especially at the beginning of the load.
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Heat treatment significantly improves the filtration properties of pre-frozen viburnum

berries without bunches. However, for viburnum berries with bunches, heat treatment by
freezing is undesirable because it significantly increases the specific resistance to berries
filtration.

Excessive pressing effort does not intensify the pressing process. It is reasonable to

squeeze the juice from the viburnum berries at pressure value up to 25 kPa. When the pressure
value 40 kPa is reached, the viburnum layer is almost impermeable to moisture.
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YK 637
OCOBJIMBOCTI BIATUCKY COKY 3 AI'll KAJIMHHU
Mapisa llIuakapux; Oaer Kpaseus; Crenan BenrpunoBuy

Tepnoninbcokuu HayioHanrbHuu mexHivHuu yHigepcumem imeni leana Ilynios,
Tepnoninw, Yrpaina

Pesrome. [lpucesueno Oocnioxcenno npoyecy 6i0OileHHs CcoKky i3 sei0 kaiunu. Kanuna €
BUCOKOEDEKMUBHOIO CUPOBUHOIO OISl NEPEPOONEHHS | MAE WUPOKULL CNEKMp BUKOPUCTIANHA Y XapuyeaHHi. ¥
kanuni na 70% 6binvwe simaminy C, nigc 6 1umoni, 6ona maxoxc micmums simaminu A, E, P i K. I3 minepanvrux
PEuOBUH 200U MICMAMb MaApeaHeyb, YUHK, 3a1izo, pocgop, miosb, Xxpom, 100, ceren. Hamypanvui kapomunoiou
ma ackop6inosa kucroma (eimamin C), wjo 6x00mv 00 CK1ady ol 3 KAIUHOBUX KICIMOYOK, 3aXUal0mMb OPSAHI3M
8I0 OHKOJIO2IYHUX 3AX60PIO6AHb, HAOAIOMb 3HAYHY AHMUOKCUOAHMHY Oil0 | NEPeuKooicaioms nepeoyachomy
cmapinnio. Buxio coky 3 52i0 3a oanumu cmanogums npudausno 60-65%. Ilpome y 36’s13Ky 3 Hegeauxumu
00 ’emamu nepepoOKU, A MAKoN*C CReYUDIUHUMU BIACIMUBOCMAMU BUBYEHHIO OKPEMUX MEXHOL02IUHUX NPOYecia He
NPUOINATU OOCMAMHBOI Y8azu, 30Kpemda ye cmocyemubes 8iomucky coky. Ocobaugicmio KanuHu € HaA6HICMb 3epeH
cepyenodibnoi hopmu, sKi npu nonadanui y cik npunocsme 2ipkomy. Tomy 6 npoyeci IOMUCKY 8ANCIUBUM €
CMBOPEHHS ONMUMANLHO20 MUCKY 0I5l NPOBeOeHHs npoyecy. [{sl 6CMAHOBIEHHS PeXCUMI8 npoyecy nPoeooUIUCs
00CNIONHCEHHSI  KOMNPECIUHO-Qinbmpayitinux — Xapakmepucmux A2i0 KaluHu 3 6UKOPUCINAHHAM  mMeopii
@inempayiiinol konconioayii cmocosHo cmucausux ocaodis. 11io diero mucky 8i06yeacmucsi pyuHy8anHs 06010HKU
5210, CIK 3aN0BHIOE MIXHC3EPHOBI NPOMINCKU U CUCIEMA CMAE NOBHICMIO 80020HACUYEHOI0, d i YACMUHKU, W0 He
deghopmyromubcs  (Kicmouku [ wiKipKa, KOpinyi) ymeoprowoms cKeiem yvboeo ocady. Ilpu eidsedenni coky
SMIHIOEMBCS BOIO2ICMb 32YCMKA AO0 NOPUCICMb, KA XAPAKMEPU3YE 00 €M COKY, Wo 3HAX00UMbCSL 8 1200aX ma
Mide meepoumu yacmuHkamu. 3a pezyrbmamamu OOCHIONCEHb 3aNPONOHOBAHO PAYIOHANbHI MeXHOLO02IUHI
napamempu ma pejxcumu pobomu obnaouants. Bcmanoeneno payionanvhi sHaveHHs ucomu wapy npooyKkmy
npoyeci 8i08edeHHs COKY ma MucKy npoyecy i0mucKy8anHs.

Knrouosi cnoesa: kanuna, 5200u, 8iOMuck, Cik, pirbmpayis, muck, nOpUCmicme.
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