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ANALYSIS OF LIPOPHILIC FRACTION OF THE COMMON PUSSYTOES HERB

Introduction. The lipophilic fractions of many medicinal plants are poorly understood today, despite the fact
that they contain such important biologically active substances as chlorophylls, carotenoids, tocopherols, phyto-
sterols, fatty acids, phospholipids, etc., which according to the literature show reparative, anti-inflammatory, anti-
septic, immunostimulant, antitumor activity. Compounds of lipophilic nature are carotenoids and chlorophylls are of
great importance. Carotenoids increase the body's resistance to mutagens and carcinogens, reduce age-related
degenerative changes in tissues, inhibit proliferation of malignant cells, activate the synthesis of cytokines and in-
terleukins, participate in the regulation of gene transcription, and also exhibit inmunomodulatory effects. The anti-
oxidant properties of carotenoids cause their photo-protective, radioprotective, anti-mutagenic and anti-carcinogenic
effects. Chlorophyll in the human body promotes the formation of hemoglobin and can be used in medicine as a
valuable therapeutic agent that accelerates the processes of hematopoiesis, affects the blood's formula, as well as
stabilizes the functioning of the circulatory system. It has the ability to activate various functions of the human body,
in particular thyroid gland, antitoxic function of the liver, as well as a tonic, normalizes metabolic processes and
improves immunity.

The aim of the study — to obtain a lipophilic extract from the herb of the common pussytoes, to study its
qualitative composition and to determine the quantitative content of carotenoids and chlorophylls.

Research Methods. The lipophilic fraction from the common pussytoes herb was maintained by the way of
exhausting extraction of the raw materials chloroform in the Sockslet apparatus. The obtained lipophilic fraction was
used for the determination of chlorophyills and carotenoids. The definitions are followed by the TLC method. Deter-
mination of the quantitative content of chlorophylls and carotenoids was carried out by spectrophotometric method.
Content of the amount of chlorophylls was determined at 670 nm in terms of chlorophyll A; carotinoids — for the
benefit of a wave of 450 nm, based on [3-carotene.

Results and Discussion. The results of the studies showed that the yield of the lipophilic fractions of the
common pussytoes herb was equal to the absolute dry material (6.17+0.12) %. Lipophilic fraction of the common
pussytoes herb is a thick butter indiscrete mass of dirty-green color with a pleasant specific odor; practically inso-
luble in water purified P and ethanol 96 % P, readily soluble in chlorophyll P. The content of chlorophylls and caro-
tenoids in the investigated extract was (0.085+0.003) % and (0.029+0.001) %. The content of chlorophylls in the
common pussycat herb was 2.9 times higher than carotenoids.

Conclusions. The lipophilic fraction of the common pussytoes herb was obtained, the output of which was
6.17 %. In the lipophilic fraction, the quantitative content of chlorophylls and carotenoids was determined, which was
in the common pussytoes herb 0.085 % and 0.029 %, respectively.
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INTRODUCTION. Plants are one of the
sources of obtaining biologically active substances
that exhibit diverse pharmacological activity and,
on the basis of which many medicines are created.

The lipophilic fractions of many medicinal plants
remain under-investigated, despite the fact that they
contain such important biologically active sub-
stances as chlorophylls, carotenoids, tocopherols,
phytosterols, fatty acids, phospholipids, etc., which
according to the literature show reparative, anti-
inflammatory, antiseptic, immunostimulant, antitu-
mor activity [1-4]. Compounds of lipophilic nature
are carotenoids and chlorophylls, which belong to
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the leading place in the process of photosynthesis
of plants are of great importance. Chlorophylls are
involved in the formation of the structure of the
photosynthetic apparatus, play an important role in
photosynthetic and photochemical reactions. Ca-
rotenoids — polyfunctional pigments that play the
role of auxiliary luminous pigments in the process
of photosynthesis, protect chlorophyll from destruc-
tion during oxidative stress caused by unfavorable
environmental factors [5].

Carotenoids and chlorophylls are involved in
the physiological processes that occur in the human
body, in biochemical reactions occurring in cells of
the human body [6].
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Itis known that carotenoids increase the body’s
resistance to mutagens and carcinogens [7], reduce
age-related degenerative changes in tissues, in-
hibit the proliferation of malignant cells [8], activate
the synthesis of cytokines and interleukins [9],
participate in the regulation of gene transcription,
and also exhibit immunomodulatory action [6].
Epidemiological studies showed that a reduction in
the consumption or absorption of carotenoids in-
creases the risk of cancer, cataracts, cardiovascu-
lar and other diseases [6, 10]. The antioxidant
properties of carotenoids cause their photo-protec-
tive, radioprotective, anti-mutagenic and anti-carci-
nogenic effects [6, 11, 12].

The physiological effect of chlorophylls on the
human body is less studied than the effect of carote-
noids. But, clinical trials showed [13] that chlorophyll
in the human body promotes the formation of hemo-
globin and can be used in medicine as a valuable
therapeutic agent that accelerates the processes
of hematopoiesis, affects the blood’s formula, and
stabilizes the functioning of the circulatory system.

Information regarding the provitamin activity of
chlorophylls (provitamin K) [14], which determines
its use for the prevention of urolithiasis, as itinhibits
the formation of calcium oxalate crystals in urine,
is confirmed [15]. In addition, chlorophylls have the
ability to activate various functions of the human
body, in particular thyroid gland, antitoxic function
of the liver, as well as a tonic drug, normalize
metabolic processes and increase immunity. In
addition, chlorophylls are able to prevent pathological
changes in DNAmolecules, remove toxins from the
body, improve the functioning of the intestine [13,
14, 16].

The aim of the study — to obtain a lipophilic
extract from the herb of the common pussytoes, to
study its qualitative composition and to determine
the quantitative content of carotenoids and chloro-
phylls.

RESEARCH METHODS. The lipophilic fraction
from the herb of the common pussytoes was ob-
tained by the comprehensive extraction of the raw
material (3.0 g) with chloroform in the Soxhlet ap-
paratus. Extraction lasted until the absolute deple-
tion of the raw material. The resulting chloroform
extract after absolute depletion of the solvent was
dried at 95 °C to constant mass, cooled and weighed
on analytical scales.

The content of lipophilic substances, in terms
of absolute dry substance, in percentages, was
counted according to the following formula:

_(a-b)-100- 100
" m-(100-wW)

where: a — weight of the boiling flask with dry

lipophilic fraction, g;

b — weight of an empty boiling flask, g;

m — weight of the raw material sample
weight, g;

W — loss in weight when drying the raw mate-
rial, % [17].

The obtained lipophilic fraction was used for the
determination of chlorophylls and carotenoids. The
definitions are followed by the method of TLC in the
solvent system: direction | — hexane P — acetone P
(6:2); direction Il — hexane P — acetone P (6:4).
Chromatographic plates of Sorbfil (Sorbfil plates
10x15, Russia) were used.

The localization of chlorophylls on chromato-
grams was determined by green color in visible
light, and in UV light — by bright-red fluorescence.
The presence of carotenoids was determined by
the yellow-orange colouring spots in visible light
and the brown fluorescence of UV-stained spots
(A=366 nm) [17].

Determination of the quantitative content of
chlorophylls. 0.05 g (current weight) of the lipo-
philic fraction was dissolved in 50 ml of P chloroform.
The optic density of the obtained solution was
measured at a wave length of 670 nm in a cuvet
with a thickness of 10 mm. The solution of chloro-
form P was used as a solution of comparison.

The content of the amount of chlorophylls in
terms of chlorophyll A, in percentage, was calcu-
lated by the formula:

_10-A-50
A% Zom 'm
where: 10 — content of chlorophyll Ain 1 ml 1 %
of solution, mg;

A — optical density of the investigated solution;

m — sample weight, g;

A1 % — specific absorption index of chlorophyll
A at a wavelength of 670 nm — 944.5 [18].

Determination of the quantitative content of
carotenoids. Quantitative content of carotenoids
was determined by spectrophotometric method.
0.05 g (current sample weight) of the lipophilic frac-
tion was dissolved in 50 ml of P. The optical den-
sity of the obtained solution was measured at a
wavelength of 450 nm in a cuvette with a 10 mm of
layer thickness. As a solution, the solution of chlo-
rophyll P. was used.

The content of carotenoids in terms of [3-caro-
tene, in percentages, was calculated by the for-
mula:

_10-A-50

T OALl%
Alcm'm

where: 10 — content of B-carotene in 1 ml of
1 % solution, mg;

A — optical density of the studied solution;

m — sample weight, g;

A ff’m — specific absorption rate of B-carotene
at 450 nm wavelength — 2400 [18].

)
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RESULTS AND DISCUSSION. The results
of the studies showed that the yield of the lipo-
philic fractions of the herb of the common pussy-
toes was equal to the absolute dry material
(6.17+0.12) %.

Lipophilic fraction of the common pussytoes
herb — a thick oily indiscrete mass of dirty-green
color with a pleasant specific odor; practically un-

solvable in the purified P water and ethanol 96 %
P, freely soluble in chloroforms P.

The obtained lipophilic fraction of the common
pussytoes herb was used to determine the chloro-
phylls and carotenoids by the TLC method in the
solvent systems: direction |: hexane P —acetone P
(6:2); direction 1l — hexane P — acetone P (6:4)
(Fig. 1 and 2).

direction |

direction IT

Fig. 1. TLC-chromatogram of the lipophilic fraction of the common pussytoes herb in visible light. Chromatographic plates
of the Sorbfil brand (Sorbfil plates 10x15, Russia). Solvent system: direction | — hexane P — acetone P (6:2); direction |l — hexane

P — acetone P (6:4).

direction |

direction IT

Fig. 2. TLC-chromatogram of the lipophilic fraction of the common pussytoes in the UV-light. Chromatographic plates of the
Sorbfil brand (Sorbfil plates 10x15, Russia). Solvent system: direction | — hexane P — acetone P (6:2); direction Il — hexane

P — acetone P (6:4).

Determination of the quantitative content of
chlorophylls and carotenoids in the lipophilic extract
of the common pussytoes herb was carried out by
spectrophotometric method. The content of chloro-
phylls and carotenoids in the investigated extract
was (0.085+0.003) % and (0.029+0.001) %. The
results of the studies are presented in Figure 3.

CONCLUSIONS. 1. The lipophilic fraction of
the common pussytoes herb was obtained, its
output was 6.17 %.

2. The quantitative content of chlorophylls and
carotenoids, which was in the common pussytoes
herb 0.085 % and 0.029 %, respectively, was de-
termined.

0.09 -~
0.08 -~
0.07 -+
0.06 -~
0.05 -
0.04 -
0.03 -
0.02 -~
0.01 -+

LECPH

H chlorophylls carotenoids

Fig. 3. The content of chlorophylls and carotenoids in the
lipophilic extract of the common pussytoes herb The content
of chlorophylls in the common pussytoes herb was 2.9 times
higher than carotenoids.
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P. 0. Bacapa6a, C. M. MapuuwuH, M. B. Kupwunis, I. P. Bekyc
TEPHOIMI/IbCbKUWN LEPXKABHU MEANYHNN YHIBEPCUTET IMEHI I. 4. TOPEAYEBCHKOIO

AHAJTI3 JIITTIO®IIbHOI ®PAKIIIf TPABU KOTAUYMX JIATIOK JBOJOMHUX

Pestome

Bcmyn. JlinochinbHi ghpakyii bacambox /iKapCbKUX POC/IUH HA& CbO200HI Ma/io BUBYEHO, HE3BaXKAKYU Ha me,
W0 BOHU MicCmsimb maki Bavk/iusi 6i0/102i4HO aKmuBHI PEYOBUHU, SIK X/10p0hi/iu, KapomuHoiou, mokogheposu, ¢i-
mocmepo/iu, XUpHI kucsomu, ¢hocghoniniou ma iH., siki, 3a 0aHUMU Jlimepamypu, MpPosie/IsitoMb pernapamusHy,
rnpomusana’sibHy, aHmucernmuyHy, iMyHOCMUMY/I0B8a/IbHY, MPOMUMyX/IUHHY akmusHicmb. 3i criosyk /1inogisibHOI
MpuUpPoOU BaX/luBe 3HaYeHHs1 Maromb KapomuHoiou i x/1opocbinu. KapomuHoidu niosuwyyroms pe3ucmeHmHicms
opaaHi3My 00 MymagzeHi8 i KaHYepo2eHis, 3MEeHWYMb BIKOBI 0e2eHepamusHi 3MiHU y MKaHUHax, iHeibyroms rpo-
Jlichepayito 37105IKICHUX K/TIIMUH, akmusyromb CUHMEe3 YUMOKIHIB ma iHmepelkiHig, 6epymb ydacmsb y pe2ynsyir
MmpaHCcKpUnyii 2eHis, @ makox rposie/IsIomsb iMyHOMOOY /104y 0ilo. AHMUOKCUOAHMHI 8/1acmuUBOCMi KaPOMUHOIOI8
3yMOB/IIIMb iX (homo3axucHy, padionpomeKmopHy, aHmumymazeHHy U aHmuKaHyepo2eHHy 0it0. X/1opoginiu 8
opaaHi3Mi JI0AUHU CIIPUSIKOMb YMBOPEHHIO 2eMO2/106iHY. IX MOXHa 3acmocosysamu 8 MeOUUUHI sIK YiHHUL mepares-
muyruli 3acib, Wo NPUCKOPIOE MPoyecuU KPOBOMBOPEHHS. BOHU B/iusaroms Ha GhopMys1y Kposi, & makox cmabisii-
3yr0omb pobomy KPOBOHOCHOI cucmemu. X/10pochisiu 30amHi akmusidysamu pi3Hi hyHKYIT op2aHi3My /IF00UHU, 30Kpema
WumMonodibHOI 3a/103U, aHMUMOKCUYHY (DYHKUIHO MEYIHKU, & MaKOX € MOHI3yHHUM 3ac060M, HOPMasli3yroms Mema-
6os1i4HI Ipoyecu ma niosuwyoms iMyHimem.

Mema 0ocnidxeHHs — odepxamu /inoghisibHUl ekcmpakm mpasu Komsiyux /1arnok 08000MHUX, BUBHUMU U020
sKICHUU CcKk/1ad ma BU3HAYUMU Ki/IbKICHUU BMICIM KapoOmUHOIOi8 i X/10pOoghisiis.

Memoodu 0ocnidxeHHs1. /1inogpisibHy hpakyito mpasu KOms4ux /1arnok 08000MHUX 00epxysasiu Memooom
BUYEPITHO20 eKcmpagayBaHHs1 CUPOBUHU Xx/10poghopMoM 8 anapami Cokcsiema. OmpumaHy inogisibHy hpakyiro
BUKOpUCMOBYBa/IU 07151 BUSHAYEHHS X/10p0hi/IiB i KapoMmUuHoI0i8 MEMOOOM MOHKOWAapoBol xpomamozpadii. Kislb-
KicHUU iX BMiCM BU3HAYa/1U CIIEKMPOGhomoMempuyHUM MemodoM. Bmicm cymu x/10poghirig Bu3Ha4asu rnpu 008Xu-
Hi x8usi 670 HM y nepepaxyHKy Ha X/10poghi/1 A, KapoOMmUHOIOiB — Mpu OOBXUHI X8u/lii 450 HM y nepepaxyHKy Ha
B-kapomuH.
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Pe3ysibmamu Ui 062080peHHs1. Buxio ninogisbHOI ghpakyii mpasu komsiqux s1arnok 08000MHUX y repepaxyH-
Ky Ha abco/IlomHo cyxy cuposuHy cmaHosus (6,17+0,12) %. JlinoghinibHa ghpakyiss mpasu KomsiHux s1arok 080-
OOMHUX — 2ycma Mac/issHucma OOHOpIiOHa Maca 6pyOHO-3€/1eH020 KO/Ibopy 3 MPUEMHUM crieyughidHUM 3arnaxom,
He po34uHsembCs y Bo0i oquujerit P ma emaHo/1i 96 % P, /ie2ko po34UHSEMbCS y X/10pochopMi P. Bmicm x/10po-
¢pinis i KapomuHoIdis y doc/idxysaHOMy ekcmpakmi cmaHosus (0,085+0,003) ma (0,029+0,001) %. Bmicm xs10po-
pinis y mpasi komsiqux s1arnok 08000MHUX 6yB y 2,9 pa3a bi/lbuUM, HiXX KapOmuHOIois.

BucHosku. OdepxxaHo NinoisibHy hpakyiro mpasu KOmsiyux /1arnok 08000MHUX, BUXIO sikol cmaHoBuB 6,17 %.
Bu3sHaueHo 8 Hill KifibKicHUU BMicm X/10p0oghinis | KAPOMUHOIDIB, SIKUU CMaHoBUB y mpasi KOmsyuXx /1arnok 0B000MHUX
0,085 ma 0,029 % BIiOrnosioHo.

KNHOYOBI C/NOBA: koTAui nankyu ABOAOMHI; flinodinbHa dppakuis; KapoTuHoigu; xnopodpinu.

P. 0. Bacapa6a, C. M. MapuuwwuH, M. B. Kupunus, W. P. Bekyc
TEPHOTIO/IbCKUW TOCYJAPCTBEHHbIVI MEAVUWHCKUW YHUBEPCUTET UMEHW U. 4. TOPBAYEBCKOIO

AHAJIN3 JIMTIO®UTBHOM ®PAKITVU TPABBI KOIIIAUBMX JIATIOK IBY/IOMHBIX

Pesiome

BcmynneHue. /lunousibHblie (hpakyuu MHO2UX /IEKaPCMBEHHbLIX PacmeHuli Ha Ce200Hs1 Masio U3Y4YeHo,
HecMompsi Ha Mo, Ymo OHU COOepXKam makue BaXKHble 6U0/1I02U4ECKU aKMUBHbIE BEWECMBa, KaK X/10poghu/i/ibl,
KapomuHouodbl, MOKoghepo/ibl, humocmeposibl, XUPHbIE KUC/I0MbI, (hocchounuobl U Ap., KOMopbIe, M0 0aHHbIM
Jiumepamypebl, NPOSIBASIIOM pernapamusHyo, MPOMUB0BOCNAIUME/TbHYH, aHMUCENMUYECKYI0, UMMYHOCMUMY/IU-
pyrowyro, MPOMUB0OOMYX0/IEBYH aKMUBHOCMb. V13 coeduHeHul 1unoghusibHOU MpUPOObl B&XKHOE 3Ha4YEHUE UMEM
KapomuHOUOb! U X/10p0ghu/1/Ibl. KapomuHOUOb! MoBbILIAMm pe3ucmeHmHOCMb op2aHu3Ma K MymazeHam U KaH-
yepoeeHam, yMeHblWam B03pacmHble de2eHepamuBHble U3MEHEHUST B MKaHsIX, UH2ubupyrom nposughepayuro
3/10Ka4ecmBeHHbIX K/IeMOK, akmusupyom CUHMe3 YUMOKUHOB U UHMepaelKUuHOo8, yYyacmsyrom 8 peaynsyuu
MPaHCKpUNyuu 2eHOB, a makxxe Mposie/Isitom UMMYHOMOOY iupyrowee delicmsaue. AHMUOKcudaHMHbIe caolicmaa
KapomuHoudos 06yc/i08/1usarom ux ghomo3sawumHoe, pacuonpPoOMmMeKMOPHOe, aHMUMymMa2eHHoe U aHmMuKaHye-
pozeHHoe delicmaue. X/10pohusi/ibl 8 Op2aHU3Me 4Ye/io8eKa Crocobecmsyrom obpasosaHur 2emoas106uHa. Vix
MOXHO MPUMEHSIMb B MEOUYUHE KaK UEeHHOe meparesmuy4yeckoe cpedcmso, yCKopsiiouwjee rpoyecch! Kposemso-
peHusi. OHU 8/1usitom Ha ¢ghopMys1y KPOBU, a makxe cmabu/iu3upyrom pabomy KpoBeHOCHOU cucmembl. X10poghus-
/1bl CIOCO6HBLI aKMUBU3UPOBaMb Pas/iuYHbIe (hYHKYUU Op2aHU3Ma Ye/108eKa, 8 HaCMHOCMU WUMmoBUOHOU Xese3bl,
aHMUMOKCUYECKYH0 (hyHKUYUIO MEeYeHU, @ Makxe s18/1sII0mMCs MOHU3UPYOWUM cpedCcmBoM, HOpMaiu3ytom mMmema-
6os1uyecKue Mpoyecchl U Mosbiuarom UMMyHUmMem.

Llesib uccsiedoBaHus — ros1y4ums /1UNou/IbHbIU SKCmMpakm mpasbl KowadbUx 1arnoK 08YO0MHbIX, U3y4UMmb
€20 Ka4eCmBeHHbIU cocmas u ornpedesiumb KOIUYeCMBEHHOE COOepxaHUe KapomuHOUOOB U X/10POghU/1/108.

MemoOosbI uccsiedos8aHus. /TurnoghusibHyH (hpakyuro mpasbl KowadbUux /1armoK 08YO0MHbIX MO/1y4Yasiu MEMOOOM
ucqeprbiBarouje20 IKCmpaauposaHUsi Cbipbsi X/10p0hopMOoM 8 annapame Cokciaema. [10/1y4eHHYH IUMOU/IbHYHO
hpakyuro ucro/b308a/1u 07151 ONPeOSe/IeHUsT X/I0POGYU/I/I0B U KAPOMUHOUOO0B MemoOdOM MOHKOC/10liHOU XpomMamo-
epachuu. KonudecmseHHOe ux cooepyxaHue ornpeodesisi/iu Criekmpoghomomempuyeckum memooom. CodepkaHue
CYMMbI X/10POGhU/1/108 OrpedesIsi/iu npu 0/1UHe BO/IHbI 670 HM 8 nepecyeme Ha X/10poghusiz A, KapomuHoOUdo8 — rpu
071uHe 80/1HbI 450 HM 8 nepecyeme Ha [3-KapOmuH.

Pe3ysibmambi u o6cyxoeHue. Bbixod 1unousibHOU (hpakyuu mpasbl Kouwadbux /1arok 08yOOMHbIX B Me-
pecyeme Ha abCo/1I0MHO Cyxoe cbipbe cocmasus (6,17+0,12) %. /TunoghusibHasi hpakyusi mpasbl Kowadbux 1arokK
0BYOOMHbIX — 2ycmasi Mac/isiHucmasi 0OHOPOOHast Macca 2psi3HO-3€/1eHO20 ysema C MPUSIMHbLIM CrieyughuyecKum
3arnaxom, He pacmsopsiemcsi 8 800e o4uweHHoU P u amaHose 96 % P, ieeko pacmsopsiemcs 8 X710poghopme P,
CodepxaHue x/10poghu/1/108 U KAPOMUHOUOO0B B UcC/1edyeMoM akempakme cocmasuysio (0,085+0,003) u (0,029+0,001) %.
CooepxxaHue x/10poghusi/108 8 mpase Kowa4dbux 1arnok 08yO0MHbIX 6bl/10 8 2,9 pasa 60/bwe, YeM KapomuHOUOOBs.

BbI1800bl. [1o/1y4eHa unoghusibHas (hpakyusi mpasbkl Kowadbux /1arnok 08yO0MHbIX, BbIX00 KOMOpPOU cocmas-
7151 6,17 %. OnpedesnieHo B8 Hell Ko/IUHeCmBEHHOE COOePXaHUE X/10p0hU/1/I08 U KAPOMUHOUA08, KOMOopoe cocmas-
/151710 8 mpase KowaybUux /1arnok 08y0oMHbix 0,085 u 0,029 % coomsemcmaseHHO.

KMKOYEBBIE C/1IOBA: Kowaubyu nanku ABYAOMHbIe; nunogunbHaa ppakumsa; KapoTUHOUAbI;
xnopocunnbi.
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