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RESEARCH OF INFLUENCE OF
ULTRASOUND ON THE EXTRALTION
PROCESS OF VEGETABLE OIL

O6’ckmom docaiocenis € nPouec excmpaxuii onii 6e3 6UKOPUCTANHS MA 3 GUKOPUCTANHAM YIbMPA3CYKY 0L
PisHUX Po3uunnUKie 1 6udie pociunnoi cuposunu. Excmpaxuyis onii 3abesneuye maxcumanvie 00e3icuprocaiis
POCIUHHOT CUPOBUHIL 8 NOPIGHANNI 3 THILUMU MEMOOAMU, 30Kpema mexaniunum npecysannam. Ipouyec excmpaxyii
30IUCHIEMBCS. WASXOM MACONEPEHOCY | CKIAOAEMbCS 3 MACOBI00aui 3 NOBePXHI MBEPOUX YACMUHOK NONEPEOHLO
100piOHEeHOT POCIUNHOT CUPOBUNL MA MOLCKYAAPHOT Oudy3ii 6cepeduni wacmunox. Macosiodaua 3 noeepxmi meepoux
YACMUNOK 8 POIUUI 3ALENCUMD 6i0 2iI0POOUHAMIMHUX YMOB OMUBANIS UACMUNOK | 8100YBAEMBCSL 20L0GHUM YUHOM 34
Paxynox Koneexmuenoi ougysii. s inmencugixauii npovecy excmpaxyii o1l 3 pocauniol Cuposuni 6UKOPUCMO-
BYIOMbCA pisHoManimui Qisuuni gaxmopu, aie Haudiivu NepcnekmueHuM ¢ yavmpassyx. B xodi docaidicenns
suKopucmosysaiacs yavmpaseyxosa yemamnoska Y3II-6-1 (supobnux: Meonpomnpunad, Yepaina). Excmpaxuyis
ONLi 3 HACIHISL bOHY NPOBOOUNACH CKCMPAKYUTUHUM OCHIUNOM MA METMULCHXIOPUOOM, 4 OLsl COEB020 HCMUXY BU-
KOPUCMOBYBABCS MEMUNEHXLOPUOOM. [ NOPI6HAIGHOT OUINKU 6NIAUCY YALMPA3BYKY HA NPOUEC eKCMPAKUii onil
3 PI3HOL CUPOBUNU Ol HACTHHAM TbOHY MA HCMUXY COL NPOBOOUNUCH Q0CAIOU 63 GUKOPUCANIA YIbMPA3BYKY.
Ompumani pesyavmamu 00CHiONCENd NOKAIALU, WO NPU eKCMPAKUIT MEMULCHXIOPUOOM 3 HACIHHS TbOHY 1 COEBO-
20 JHCMUXY 8 YMOBAX YIbMPA3BYKY 6uxio onil 30invuyemocs. Lle nog’sasano 3 mum, wo nio 0ieio yaompaseyrkoeux
X6UM BUHUKAE PYX PIOUHU HABKOLO MEEPOUX UACMUHOK, 34 PAXYHOK 3MIHHOZ0 NOMYMCHOZO YIbMPA3BYKOBOZO
mucky i ziopasiiunux yoapie y Mumo CXJI0NYEAHH KACIMAUIIHUX Kasepi. YiompassyKkosa Kasimauis uunumo
pytinieny 0ito na meepdi wacmunku i npu3cooumsv 00 GUHUKHENH 000AMKOBUX MIKPOMPIWUN 1A NOBEPXHI.
Ile cnpuse npuckopennio Ougysiiiozo nepenocy macu 6cepeduni meepoux Yacmunox. 3as0aKu ybomy 3abesneuy-
EMBCSL MONCIUBICIMb CKOPOMUMU MPUBATICIL NPOUCCY eKCMPAKUil i 30LAbUWUMU NPOOYKMUBGHICIb eKCMPAKULIUH020
obraonanns. Tax, npu excmpaxuyii orii 3 no0OPiIGHENH020 HACIHHA TbOHY MEMULCHXLOPUOOM 8 YMOBAX YIbMPAICYKY
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suxio oaii 36invwuecs na 4,5 %.

KmovoBi cnoBa: y16mpassyxosa excmpaxyis onii pOUUNHUKAMU, eKCMPAKUIUHUL OeH3UH, MEMULeHXI0PUO

3 NOOPIOHEN020 HACIHIS TbOHY T COEB020 JCMUXY.

1. Introduction

To date, the most common methods for extracting oil
are the method of mechanical pressing of raw materials
and oil extraction with solvents [1]. By pressing the oil
is excluded from the raw materials under the action of
compressive external forces created in the presses. This
method provides the extraction of high quality oil, however,
when pressed, 8-14 % of the oil remains in the cake [2].
Solvent extraction allows the oil to be removed, leaving
0.5-0.7 % [3] in the raw material and can be used for
raw materials with a low oil content, as well as for the
final removal of the oil from the press cake after press-
ing. It is known work in which the results of the use
of both pure solvents and mixtures [4]. Recently, studies
of the extraction of oil from raw materials, such as ultra-
sonic extraction, microwave extraction and supercritical
fluid extraction, have become widespread [5-7]. The re-
sults of the study of ultrasonic extraction given in the
literature [8—10] show that this process provides higher
selectivity, has a shorter duration, reduces energy con-
sumption and harmful emissions into the environment and
also carried out in the equipment, the design of which
is much simpler than equipment for pressing. In addi-
tion, ultrasonic extraction allows to obtain oil of higher
quality than simple extraction. This method is considered
environmentally friendly, since most of the solvent used

for extraction can be restored. At the same time, there
is practically no data in the literature that allows to es-
tablish and compare quantitative characteristics of the
oil yield in extraction processes without using and using
ultrasound for various solvents and types of raw materials.
This determines the relevance of this study. So, the object
of research is the process of oil extraction without using
and using ultrasound for solvents such as extraction gaso-
line and methylene chloride from crushed flax seeds and
soybean meal. And the aim of research is establishing
quantitative characteristics, to compare the yield of oil
from crushed flax seeds and soybean meal during extrac-
tion under ultrasound conditions.

2. Methods of research

To study the effect of ultrasound on the process of oil
extraction, experiments were carried out with and without
ultrasonic installation with crushed flax seeds and soybean
meal. Extraction of oil from flax seeds was carried out
by extraction with gasoline and methylene chloride, and
for soybean meal — with methylene chloride.

The methodology for conducting an experiment to study
the process of extracting oil from crushed flax seeds without
using ultrasound was as follows. 50 g of flax seeds were
weighted. The seeds were grind in a mortar. The seeds were
poured into a sealed glass dish. 50 g (63 ml) of methylene
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chloride were poured. Hermetic lid was closed. The dishes
were intensively shaken so that all the seeds get wet and
left to undergo the extraction process.

When carrying out the extraction with ultrasound,
an ultrasonic emitter UZP-6-1 (MEDPROMPRYLAD,
Ukraine) with a frequency of 36 kHz ultrasonic waves
and an installation power of 650 W was used.

Pre-weighed and chopped flax seeds poured into a sealed
beaker, poured 50 g (63 ml) of methylene chloride, closed
with an airtight lid. The glass was fixed in a tripod (Fig. 1)
so that the seeds were completely in the water, and the
glass did not touch the plant. Ultrasonic installation worked
for 15 minutes After turning off the installation, the glass
was removed from the tripod.

Fig. 1. Glass fixation in the stand of the ultrasound installation

The content of the glass was filtered through filter
paper. To isolate the oil from the solution, a solvent dis-
tillation process was used.

To compare the effect of ultrasound on the oil ex-
traction process, extraction with gasoline and methylene
chloride in two glasses filled with 25 g of raw material.
63 ml (50 g) of methylene chloride was added to the first
and third glasses, 50 ml (35.25 g) of extraction gasoline —
to the second and fourth glasses. The third and fourth
glasses were placed in an ultrasound unit for 40 minutes.

In the study of the extraction of oil from spent soy-
bean (Fig. 2), 25 g of raw materials were poured into
six glasses in six glasses and 50 g (63 ml) of methylene
chloride was added.

0u3019

Fig. 2. Weighing of processed soybean

In the first and second glasses extraction was carried
out for 1 and 2 minutes, respectively. The third and fourth
glasses were placed in an ultrasound unit for extraction
for 1 and 2 minutes, respectively.

3. Research results and discussion

As a result of carrying out the process of extracting oil
from crushed flax seeds without exposure to ultrasound,
the weight of the oil extracted by gasoline was 1.94 g,
and methylene chloride — 3.06 g

As a result of oil extraction from crushed flax seeds
under ultrasound conditions, the weight of the oil extracted
by gasoline was 1.31 g and 3.2 g of methylene chloride.
It should be noted that under the action of ultrasound,
a significant amount of cellulose was removed from the
crushed flax seeds into the solution. Cellulose worsened
the separation of the oil solution in gasoline extraction
from the solid phase during the filtration process and this
led to a significant loss of oil, as compared to conven-
tional extraction.

As a result of carrying out the process of oil extraction
from spent soybean, using methylene chloride as a solvent,
without the influence of ultrasound, the following data
were obtained (Table 1).

Tahle 1
The results of the extraction process from spent soybeans
Using ultrasound Without ultrasound
Extraction time, Mass of Extraction time, Mass of
min extracted oil, g min extracted oil, g
1 0.82 1 0.7
2 09 2 0.88

Analysis of the results (Table 1) shows that in the
period from 1 to 2 min, oil extraction using ultrasound
occurs more intensively. The intensity of the removal in
the first minutes is due to the fact that cavitation leads
to the appearance of additional microcracks on the surface
of solid particles, increases the pressure under which the
solvent is injected into the microcapillaries in the struc-
ture of the raw material. This provides a higher rate of
absorption of air in microcapillaries and cracks and is
displaced by the solvent.

4. Conclusions

As a research result, it is shown that when extracting
oil from crushed flax seeds with methylene chloride under
ultrasound conditions, the oil yield increases by 4.5 %.
The action of ultrasound radiation on raw materials with
a high content of fiber may lead to withdrawal into the
solution other than fiber oil and loss of oil in the fiber
sediment during the filtration process. At the beginning
of the process of extraction of waste materials, such as
soybean meal, the action of ultrasound contributes to the
intensive removal of oil.
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INVESTIGATION OF INFLUENCE
OF INULIN MADE FROM CYCORIA
ON STRUCTURAL-MECHANICAL
PROPERTIES OF WHEAT DOUGH

X7ni6 3 nuenuunozo 60powna 3a XiMHuM cKia0oM HedoCmamubo 30ALaAHCOBANUT 34 HCUMMEBD BANCIUCUMU
inepedienmamu. O0HUM 3 11020 HeDONIKIE € me, W0 NPU BEIUKOMY BMICMI 8Y21e600i8 8 HbOMY 0OMALL XAPUOBUX
BOJIOKOM, MOMY NEPCNEKMUBHO 30a2auYEaAMU 1020 THYITHOGMICHUMU NPOOYKmMamu. Bruowenns inyainy 3 uuxopio
6 peuenmypy NULeHUUH020 XAi6a 30IHUCHIOBAMUME 6NIUE HA (OPMYBAHHS PEONOZIMHUX 6AACMUBOCMEl MICMa, U0
BRAUBAMUME HA AKICTb 20MO6UX 6Up00is. Tomy 06 exkmom docaidicens y pobomi 6y10 Micmo 3 nueHuu020 60POUHA
nepuiozo copmy, 6 peyenmypy K020 eKI0UEHO THYAiH 3 yukopito. I1id wac docridwicens UKOPUCMOBYBANU THYIiH
3 yuropito «Cosucras (beaveist) 6 xinvkocmi 5, 10, 15 % do macu 6opowna. Becmanosneno, wo dodasanst inyniny
3YMOBIIOE 3POCMANHIO NPYICHUX BLACMUBOCEN MICMA, 0COOAUCO Y pa3i nideuuenns 003ysanns inyiiny Oitvue
10 %. Iidsuwenis dozysanns inyainy 0o 15 % i 6invwe nopso 3 niosuuennam npyIcHux Xapaxmepucmur 3HUdiNCYe
enacmuuicmy micma, w0 00YMOBII0E 3HauHe Nozipuianis 00’'emy eupobie. /losedeno, wo smeHuens numomozo
06’emy 6upo6ie ma NidGUWEHI NPYICHUX XAPAKMEPUCTIUK M IKYUKU € 00OMENCYBATLHUMU (DAKMOPAMU 3ACTNO-
cyeanus 8 peuenmypi 6upobie inyriny 6 xirvkocmi Ginvuwe 10 % do macu 6opowna. Bukopucmanns y peuenmypi
xniba inyniny 6 xinexocmi 10 ma 15 % do macu 6opowna nacriook nideuwens nPYICHIx BAACMUBOCMell micma
3YMOBII0€ 3naune nozipuianis 00 'emy eupobie. Cmax ma apomam eupobis 3 inyiinom OYau 6LACTUGE NUEHUMHOMY
XNi6Y. 3a60AKU BKIIOUEHIIO 8 PEyenmypy NUEHUUH020 XAi0a inyainy eupobu nabyeaioms npediomuunux eAacmu-
gocmetl, 00HAK eheKMUEHICMD GUKOPUCTIANKS THYATHY 0N NOKPAULANIS AKOCMI 20MOBUX 6upodie MONCIUBA 3a
dosysanns 5 % 0o macu 6opowna. /lns Ginvuiozo 3b6azavenns Xiibo0yiounux upodic XapuosuMi GOLOKHAMU
ModxCHA BuKOpucmosysamu 003yeanns inyainy 10 % 0o macu 6opowna, aie 3acmocosysamu NP yboMyY MexXHO-
JI02iuni 3ax00u O NOKPAUWANHS AKOCMI 6upobis.

Kmwouosi cnosa: nwenuunuil X110, inyiin 3 WUKopito, nPYicHi GLACMUCOCE MICMA, eLACUYHICIb MICMA.
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of the important polysaccharides, which have prebiotic
properties, is inulin, which is abundantly contained in
Jerusalem artichoke, yacon, dandelion, burdock, chicory,
scorzonera [3-5]. Inulin-based products are relevant to
enrich wheat bread as a product of mass consumption. In
this direction, studies have been conducted [6], in which
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1. Introduction

Recent studies have shown that in the nutrition of the
population of Ukraine there is a shortage of polysaccharides,
which leads to the development of various diseases such
as cardiovascular, gastrointestinal, diabetes [1, 2]. One
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