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Abstract

Purpose: to optimize the process of separation of biologically active substances from medicinal dandelion leaves.
Methods: Different methods for the selection of biologically active substances from the medicinal dandelion
(Taraxacum oficinale Wigg.), Including ultrasound treatment, were performed at 4, 5 and 6 Wim’ at 5, 10, 15, 20, 25
minutes. Results: The aquatic extracts of dandelion officinalis (Taraxacum officinale Wigg) have been obtained for
selecting biologically active substances, namely vitamin C. The optimal conditions for the extraction process are
chosen: the ratio of raw material:extractant 1:20, extraction time - 30 minutes, temperature - 25 ° C . The extraction
was performed with distilled water. Discussion: It was investigated that the extraction of medicinal plant material
results in the diffusion of biologically active substances from the internal structures of the material particle. This
process has its own peculiarities. First of all, the presence of porous septum, intercellular space and cellular
movements reduces the diffusion rate. Secondly, in the porous partition, only those substances whose particles do not
exceed pore sizes can penetrate. Also, the phenomenon of desorption observed in the cell after penetration of the
extractant into it is characteristic. The optimal conditions for the extraction of biologically active substances from
medicinal dandelion (Taraxacum officinale Wigg) were determined: - extractant water, - ratio of extractive raw
material (1:20), - time of infusion 30 minutes, - temperature 25 °C. Ultrasonic fluctuations optimize the process of
vitamin C extraction from dandelion leaf extracts and as a result, it has been found that the highest yield of ascorbic
acid in extracts treatment by ultrasound for 25 minutes with a power of 6 Wim’ and is 0.077 mg per 100 g of
product.

Keywords: dandelion officinalis (Taraxacum officinale Wigg); biologically active substance; ascorbic acid;
extraction; ultrasound.

1. Introduction

Much attention has recently been paid to the
extraction and study of biologically active
substances (BAS) of wild plants, which are widely
used in the food, perfumery, cosmetic and

pharmaceutical industries. Natural regeneration and
adaptability to the environment conditions make
wildlife plants an inexhaustible raw material for
BAS production [9].
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The search and creation of new herbal medicinal
products, the development of methods for
controlling their quality with the use of modern
methods of pharmaceutical analysis, as well as
organizing their industrial production, is considered
as an important task of biotechnology. The particular
attention is paid to plants with centuries-old
experience of using in folk medicine, including
dandelion officinalis (Taraxacum oficinale Wigg).

Medicinal Dandelion is a perennial herb of
Compositae family. It is spread everywhere and
blossoms from spring to late fall. The plant has
choleretic, antipyretic, expectorant, sedative,
antispasmodic and mild hypnotic effects. Roots,
leaves, grass, dandelion juice are all used for
therapeutic purposes. The leaves of medicinal
Dandelion, which contain hydroxycinnamic acids,
flavonoids, amino acids, fatty acids, sugars, sterols,
coumarins and vitamin C, are particularly rich in
biologically active substances [12].

Multicomponent medical preparations,
containing both a below-ground part (Hepatophyte,
Detoxifit, Tonifit, Nephrophyte) and an above-
ground part of medicinal Dandelion (Tonzilgon), are
registered and widely used on the Ukrainian
pharmaceutical market. The medications are used in
case of acute and chronic respiratory disorders,
diseases of the urinary tract, urinary-stone disease,
as well as chronic cholecystitis, dyskinesia of the
biliary tract, gall bladder, etc.

Among medical drugs of domestic production,
there are currently no preparations made from the
above-ground part of medicinal Dandelion, despite
the wide spread of the plant throughout the area of
Ukraine.

Methods of identifying and quantifying of
biologically active substances (BAS) of medicinal
Dandelion have not been elaborated sufficiently.
Therefore, the development of BAT research
methods and introduction of medicinal plant
material into the biotechnological production are
thought to be an actual direction of today's research
[12].

Research methods and materials. The features
of BAS extraction from materials with cellular
structure are related to the fact that on the way to the
substances contained in the cell, there is a cell wall,
whose structure and physiological state may be
different. Currently, the vast majority of extractive

preparations are obtained from dried plant material,
that is, dehydrated by natural or thermal drying.
When dried, fresh plants lose water. The protoplasm
shrinks and turns into a relatively small lump, the
cellular juice passes into dry residue, and the cell's
inner part is usually filled with air. Biologically
active substances in dried raw materials are found in
the form of dry conglomerates in the cell's cavity or
adsorbed on cell's walls.

In many enterprises, the technology of long-term
infusion of raw materials with an extractant
(aqueous or hydroalcoholic solution with a 40-80%
alcohol volume fraction) is widely used. The
disadvantage of these processes is time duration, the
need for a large number of solvents, which requires
additional costs. Therefore, the scientists nowadays
have developed a wide range of methods that
contribute to intensifying the extraction process [5].
Among them, a great deal of attention is focused on
the physical method, namely the use of ultrasound.

2. Materials and methods

Medicinal Dandelion raw material (leaves) was
collected in the fall of 2016, when the leaves were
fading. The raw plant material was dried to constant
weight. The extraction of biologically active
substances in the medicinal Dandelion raw material
was carried out as follows: 2 g of crushed raw
material (the degree of crushing is 2-3 mm) was
placed into a conical flask of 100 ml capacity, then
40 ml of distilled water was added into it and the
extracts were kept at room temperature for 30
minutes, and finally the extracts were processed by
ultrasound.

3. Methods for determining vitamin C

There were placed from 1 to 10 cm3 of the test
solution with the use of a pipette into a flask of 50 or
100 cm3 capacity, the volume was adjusted to 10
cm3 with the extractant and was titrated with a
solution of 2.6-dichlorophenolindophenolate
sodium, until a pale pink color appeared and did not
disappear within 15-20 seconds.

At the same time, control studies on the content
of reducing agents were performed. For doing this,
the same amount of extract was placed to the flask,
and as in the previous definition there were added
the same amount of acetate buffer solution and 36-
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40% solution of formaldehyde in the volume
corresponding to the half volume of acetate buffer
solution, then it was stirred and kept for 10 minutes,
previously closing the flask with a plug. After that,
the content was titrated with a solution of 2,6-
dichlorophenolindophenolate sodium.

The calculation of ascorbic acid (X) output in mg
per 100 g of the product is carried out by the
formula:

_(}=Y,)-T%,-100
Y, m

X

4. Results and discussion

It is effective to apply ultrasonic vibrations in order
to intensify the extraction process. At the same time,
extraction is accelerated and the completeness of
extraction of biologically active substances is
achieved.

The greatest effect of ultrasound is detected when
the cell of the extracted material is well saturated
with an extracted ultrasound agent. Emerging
ultrasound waves create cavitation. As a result, the
impregnation of material and dissolution of cell's
content are accelerated, the flow velocity of raw
material particles increases, turbulent and vortex
flows in the boundary diffusion layer of the
extractant emerge. Molecular diffusion in the
material cells and in the diffusion layer changes to
convective one, which leads to the mass transfer
intensification. The emergence of cavitation causes
the destruction of cells. In this case, extraction is
accelerated through the washing of extractive
substances from destroyed cells. [2].

Ultrasonic extraction is one of the most common
methods used in the process of obtaining
biologically active substances from plant material.
All extraction processes are limited by diffusion at
the boundary of phase separation through a diffusion
layer with a concentration gradient of extracting
substance. The usage of ultrasound can significantly
accelerate the extraction process, increase the output
and reduce the cost of extracting substance, improve
working conditions and increase its productivity.

When applying ultrasound, there is a sound-
capillary effect. This leads to an increase in the

depth and speed of liquid penetration in capillary
channels under the action of ultrasound. In addition
to accelerating the displacement of air bubbles, the
ultrasound also creates conditions for their
dissolution in liquid. It results in a sharp reduction of
the extraction process [2].

The process of extraction from medicinal
Dandelion leaves was performed under standard
conditions, when the extracts were placed into
flasks. Ultrasound processing was performed at 4, 5
and 6 W / m2 within 5, 10, 15, 20, 25 minutes.
Control samples were exposed under the same
conditions without irradiation, and the content of
vitamin C was determined in all irradiated and
control samples.

The content of ascorbic acid (X) in mg per 100 g
of the product was determined by the formula:

_(¥~Y)-T-Y,-100

X :
Y, m
Y1 1S the volume of 2,6-
dichlorophenolindophenolate ~ sodium  solution,

which was spent on titrating the sample extract,
cm3,

Y2 is the volume of
dichlorophenolindophenolate  sodium
which was spent on the control test, cm3;

T is the titre of 2,6-dichlorophenolindophenolate
sodium solution, mg / cm3;

Y3 is the extract volume obtained during
extracting vitamin C from the product's weight, cm3;

Y4 is the extract volume used for titration, cm3;

M is the mass of product's weight, g

On the basis of obtained data, the diagrams of
ultrasound influence on vitamin C extraction from
medicinal Dandelion leaves were constructed.
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Fig. 3. Exit of vitamin C at the power of ultrasonic
oscillations 6 W/m®

Data in Fig. 1, Fig. 2 and Fig. 3 indicate that the
highest content of vitamin C in extracts is observed
under the influence of ultrasonic oscillations with a
power of 6 W/m” for 25 minutes.

5. Conclusions

The optimal conditions for extracting biologically
active substances from the leaves of Dandelion
officinalis Wigg) were
determined:

(Taraxacum  officinale

- extractant-water;

- ratio of raw material - extractant (1:20);

- infusion time - 30 minutes;

- temperature - 25 °C.

It was studied that the ultrasonic vibrations
optimize the secretion process of vitamin C from
Dandelion leaf extracts.

In addition, it was found that the highest yield of
ascorbic acid occurs when processing extracts by
ultrasound for 25 minutes with a power of 6 W/m?
and corresponds to 0.076 mg per 100 g of product.
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OnTumizanis npouecy ekcrpakmii 0ioJIOTiYHO AKTHUBHUX PeYOBMH, BHAIIEHUX 3 JIMCTH KYJb0aon
aikapcebkoi (Taraxacum officinale Wigg).
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MeTta: onTUMi3yBaTH TPOIIEC BUIUICHHS OlONOTIYHO aKTUBHHUX PEUYOBHH 3 JIHCTS KysIh0a0u Jikapcbkoi. MeTomm:
Po3ristHyTO pi3HI MeTOM BUAUICHHS Ol0IOTIYHO aKTUBHUX PEYOBHH 3 Kyih0a0u Jikapchkoi (Taraxacum oficinale
Wigg.), B ToMy urciti 06poKa yiIbTpasByKoM, IO TIPOBOHIIH MPH MOTYXKHOCTX 4, 5 Ta 6 Br/M” mpotsrom 5, 10,
15, 20, 25 xB. PesyabTatn: OTprMaHO BOIHI eKCTpakTH Kynas0adu Jikapcbkoi (Taraxacum oficinale Wigg.) mis
BHAUICHHS 3 HUX OlOJIOTIYHO aKTHMBHUX pedoBHH, a came Bitaminy C. IlimiOpaHo onTUMantbHI YMOBH VTS TIPOIIECY
eKCTparyBaHHs: CHiBBIIHOIIEHHS cupoBUHA:ekcTpareHT 1:20, yac exctpakuii — 30 xB, Temmneparypa — 25 °C.
ExcTpakiiito MpoBOAWIM JWUCTHILOBAHOK BOmor0. (O0roopeHHsi: JloCHipKEHO, IO NpPU EKCTparyBaHHI 3
JKapCHKOT POCIMHHOI CHPOBUHHU BiIOYBaeThCs MU(yY3is OIONOTTYHO aKTUBHUX PEYOBHH i3 BHYTPIIIHIX CTPYKTYD
yacTuHkU Matepiany. Lleit mporiec Mae cBoi ocoOnuBocti. Ilepin 3a Bce, HasBHICTH TOPHCTOI MEPErOPOIKH,
MDKKJIITHHHOTO ITPOCTOPY 1 KIITHHHUX XOJIB 3HIKYE MIBUIKICTh qudy3ii. [1o-apyre, y OpH EPEropoaKkyd MOXKyTh
NIPOHUKATH JIUIIIE Ti PEYOBUHH, YACTHHKH SIKUX HE TIEPEBHUIIYIOTH PO3MIPIB MOpP. A TaKOX XapaKTEPHUM € SIBHIIIC
JIecopOI1Iil, IO CHOCTEPIraeThCs B KINTHHI MICIs TPOHUKHEHHS B HEl eKcTpareHTa. Bu3HaueHO onTHMalbHI YMOBH
eKCTparyBaHHs OI0JIOTTYHO aKTUBHUX PEYOBHH 3 Kynb0aou Jlikapcekoi (Taraxacum officinale Wigg): - ekcTpareHT-
BOJa; - CHIBBiIHOMIEHHS cupoBuHa-ekcTpareHT (1:20); - wac nHactoroBanHs 30 xB; - Temmeparypa 25 °C.
VY bTpa3ByKOBI KOJIMBAHHS ONITHMI3YIOTh TIPOLIeC BUALICHHS BiTaMiHy C 3 €KCTPAaKTiB JIHCTS Kyab0a0H JIiKapchKoi 1
B Pe3yJbTaTi LBOTO BCTAaHOBJIEHO, IO HAMOUIBIIMK BHXiJ acKOPOIHOBOI KHCIOTH HpH OOPOOJICHHI €KCTPAaKTiB
Y/IBTPA3BYKOM HPOTArOM 25 XB 3 HOTykHicTi0 6 BT/M” i cranosuts 0,076 Mr Ha 100r npoaykTy.

KirouoBi cioBa: kynp0aba mikapceka (Taraxacum officinale Wigg), 6i0J0TiYHO aKTHBHA PEUYOBHHA,
ackopOiHOBa KMCIIOTA, EKCTPAKLIisl, YIBTPa3BYyK.
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OnruMmu3anus Mpomecca SKCTPAKIHA GHOJTOTHYECKH aKTHBHBIX BelIeCTB, BbIIEJIEHHBIX U3 JINCThEB
oayBaHumMKa jJekapcrBeHHoOro (Taraxacum officinale Wigg).

12346 HanmonanbHblii aBHALMOHHEIHA yHUBEpCcUTeT, Y. KocMonasta Komaposa, 1, Kues, Yipauua, 03680
*HauyoHaNbHUIl YHUBEPCUTET IUIIEBBIX TEXHOIOTHI, Y. Bragumupckas, 68, r. Kues, Ykpauna, 01033
E-mails: '*“kbtnau@ukr.net; *Katya 0126@bigmir.net; *pani.zoriana@gmail.com;
%helen.gurska@gmail.com.

Heab: onTUMU3NPOBATH MPOLIECC BBIIETCHUS OMOJOTMYECKH aKTHBHBIX BEIIECTB M3 JIMCTHEB OJyBaHUMKA
neKkapcTBeHHOro. Metoabl: PaccMOTpeHBI pa3iuyHble METOABl BBIAETCHHS OHOJOTHYECKH AaKTHBHBIX
BEUIeCTB W3 OJAyBaHYHMKa JekapcTBeHHoro (Taraxacum oficinale Wigg.), B ToM uucie o0paboTKa
VIBTPa3BYKOM, ITPOBOJWBINKE IPH MOIMHOCTIX 4, 5 m 6 Bt / M’ B TeueHHe 5, 10, 15, 20, 25 wmwuH.
PesyabTatsl: [lony4ueHo BoIHBIE 9KCTPAKTHI OJlyBaHYHKA JieKapcTBeHHOTO (Taraxacum oficinale Wigg.) mns
BBIJICJICHHSI U3 HUX OMOJIOTMYECKH aKTUBHBIX BEIIECTB, a MMeHHO BUTamMuHa C. IlogoOpaHbl onTuManbHbIe
YCIIOBHS IS TIPOIIecca SKCTPArHpOBaHMsI: COOTHOIIEHHE ChIpbe:dkcTpareHT 1:20, BpeMs skctpakiuu - 30
MHH, Temreparypa - 25 °C. DKCTpaKIni0 MPOBOIMIN TUCTHILTHPOBAHHON Bogoi. O0cy:kaenne: J[okazaHo,
YTO TpPH OSKCTParHPOBAaHMM W3 JIEKAPCTBEHHOTO PACTHTENBHOTO CBIPbS MpoucXoauT auddysus
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OMOJIOTMYECKU aKTHUBHBIX BEINECTB M3 BHYTPEHHHUX CTPYKTYP YaCTHIBI MaTepualia. DTOT MPOIECC MUMEET
cBon ocobeHHocTH. [Ipexae Bcero, HamMuue IMOPUCTOW TEPETOPOAKH, MEXKKIETOYHOTO MPOCTPAaHCTBA U
KJIETOYHBIX XOJOB CHIDKAaeT CKopocTh audysnn. Bo-BTOPBIX, B MOPHI MEPErOpOIKH MOTYT IPOHHUKATH
TOJIBKO T€ BEIIECTBA, YACTHIIHI KOTOPBHIX HE TMPEBHIIAIOT Pa3MEpoB IOp. A TaKXkKe XapaKTepHO SIBICHUE
necopOiuu, dYro HaONromaeTcss B KIETKE IIOCIe IMPOHUKHOBEHHS B Hee J3KcTpareHta. OmnpenencHb
ONTHMAJIbHBIE YCIIOBHSI M3BJIEUYCHUS OMOJOTHMYECKH AKTHBHBIX BEIIECTB M3 OJYyBaHYMKA JIEKAPCTBEHHOTO
(Taraxacum officinale Wigg): - SKCTpareHT-BOAa;, - COOTHOIICHHE ChIpbe-dKcTpareHT (1:20) - Bpems
HactauBanus 30 mMuH - Temmeparypa 25 ° C. YIbTpa3BYKOBBIE KOJEOaHWS ONTUMHU3UPYIOT MPOIECC
BbienieHnss BuTamMuHa C W3 SKCTPAKTOB JIMCTHEB OJyBaHUMKA JIEKAPCTBEHHOTO W B PE3YJBTaTe 3TOTO
YCTaHOBJICHO, YTO HAaWOOJIBIINN BBIXOJ] aCKOPOMHOBON KHCIIOTHI IPH 00pabOTKE IKCTPAKTOB YIILTPA3BYKOM
B TEUCHHE 25 MUH ¢ MOLIHOCTBIO 6 BT / M* 1 coctasmster 0,076 mr Ha 100r MPOAYKTA.

KaroueBbie cioBa: onyBaHUYMK JieKapcTBeHHBIH (Taraxacum officinale Wigg); OHOIOTHYECKH aKTHBHOE
BEILIECTBO; aCKOPOMHOBAS KUCIIOTA; SKCTPAKINS; yIBTPA3BYK.
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