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Long since Urtica dioica L. was used in folk medicine as vitamin and hemostatic agents. Nowadays hypotensive, diuretic, antitumoral
effects of medicines obtained from plant based raw materials from Urtica were experimentally proved. Pharmacologic activity is due
to vitamins K, and C, flavonoids, hydroxycinnamic acids, carbonic acids, polysaccharides containing in the leaves of plant. Using
underground organs of plant as antineoplastic drugs is connected with phytosterins accumulation. Studying composition and assessment
of phytosterins in overground part of plant is urgent now.

The aim of research is to identify components and to assess phytosterins content in leaves and herb of Urtica dioica L. in Ukrainian flora.

Materials and Methods. For chromato-mass spectrometry leaves and herb gathered in blossoming period have been used. The samples
have been extracted with methylene chloride in presence of tridecane inner standard, and then the samples have been concentrated
and submitted to chromatography on chromatograph Agilent Technology 6890N. The components have been identified using register
for mass spectra NIST02 and WILEY 2007 in combination with identification programs AMDIS and NIST.

Results and Discussion. In both types of raw materials from Urtica dioica L. it has been revealed identical compounds related to
olefins, higher aliphatic carbohydrates, phytosterins and so on. The total amount of biologically active substances extracted from
the leaves is 529.76 mgl/kg, from herbs it is 516.91 mg/kg. Untriacontane, nonocosane and trans-neophytadiene were predominant.
Phytosterins stigmas-3,5,7-triene, campesterol, B-sitosterol presented in leaves 16.14 mg/kg, in herb they presented 15.42 mglkg,
that forms 3 % approximately

Conclusions. Composition and amount of phytosterins containing in leaves and herb of Urtica dioica L. study has been performed by
chromate-mass-spectrometry. As a result three compounds of steroid nature have been identified: stigmas-3,5,7-trien, campesterol,
B-sitosterol. Amount of phytosterins is approximately 3 %.

Bu3HaueHHs BMicTy ¢piTOCTEpUHIB y HaA3€MHOI YaCTUHN KPONUBU ABOAOMHOI
(Urtica dioica L.)

I. M. CMonnoBCbKa

Kponvea aBofOMHa 30aBHa 3aCTOCOBYETLCS B HAPOAHIA MeavLMHI SiK BiTaMiHHWIA | KPOBOCMIMHHWIA 3aci6. Ha cborogHi excnepume-
TarnbHO [10BEeHa MNOTEH3NBHA, CEYOriHHA, MPOTUPAKOBA aKTMBHICTb Mpenaparis, Lo BUPOONeHi 3 NikapCbkoi POCIIMHHOT CUPOBUHM
Kponmai. dapMakororiyHa akTUBHICTb MMCTA KDOMMBY 3yMOBIEHa BMICTOM BiTamiHig K., C, dnaBoHOIAIB, riApOKCHKOPUYHMX KUCHIOT,
kapOOHOBMX KWCIOT, nonicaxapuais. BukopycTaHHs nia3eMHMX opraHiB pOCIIMHM NPy BUFOTOBNEHHI MPpenapartiB aHTUHEONNACTUYHOT
Jii NoB'si3aHe nepegyciM i3 HaKoMMYeHHsIM (ITOCTEPUHIB. AKTYanbHAM € BUBYEHHS CKMafy Ta KiNbKICHOrO BMICTY (hiTOCTEpUHIB Y
HaA3EMHI YaCTWHI POCIINHK.

MeTa po6oTy — BU3HaYeHHs Cknagy Ta KinbKiCHOrO BMICTY (DITOCTEPUHIB Y NNCTI Ta TpaBi KPOMWBY ABOAOMHOI dhriopu Ykpainu.

Marepianu Ta meToau. [Ins 3giNCHEHHs XpOMaTO-Mac-CreKTPOMETPUYHOMO AOCTIMKEHHS BUKOPUCTOBYBANM NOBITPSHO-CYXY Hag3eM-
Hy YaCTUHY KPOMWBM JBOLOMHOI: NCTS | TpaBy POCIMHY, LLO 3aroTOBMeHa B nepio UBITiHHS. [Mig yac aHaniay 3pasku excTparysanm
XTOPUCTAM METUNEHOM Y MPUCYTHOCTI BHYTPILLHLOIO CTaHAApTY TPUAEKaHy, KOHLEHTPYBanu Ta xpomarorpadysanu 3a JONOMOro
xpomartorpada Agilent Technology 6890N. KomnoHeHTy ineHTudikyBanu 3 BukopucTaHHsm 6idnioteku mac-cnektpis NIST02 i WILEY
2007 y noeaHaHHi 3 nporpamamut igeHTudikauii AMDIS i NIST.

Pesynbratu. Mg yac gocnimkeHb B 060X BUOax CUPOBWMHM KPOMMBY ABOLAOMHOI BUSIBUNM IBEHTUYHI 3'€AHAHHS, LIO HanexaTb 40
onediHis, BULLMX anidaTnyHNX BYrMeBOAHIB, (ITOCTEPUHIB TOLO. 3aranbHuid BMICT BUAINEHUX GIONOMYHO aKTUBHWUX PEYOBUH Ans
nncTsa cTaHoBwB 529,76 mr/kr, ans Tpasu — 516,91 mr/kr. Cepen HWX NnepeBaxarnu YHTpiakoHTaH, HOHako3aH i TpaHc-HeoditagieH. Ha
4acTky GiToCTepuHiB cTirmacTa-3,5,7-TpieHa, kamnectepony, 3-citoctepony npunagae 16,14 mr/kr ans nucta ta 15,42 mr/kr ans Tpasm
POCIMHM, LLO CTaHOBUTL Maiixe 3 %.

BucHoBku. MeTogom xpomarto-mac-CrekTpoMeTpii BUBYANM CKITag Ta KinbKICHUIA BMICT (iTOCTEPUHIB Y NUCTI Ta Tpasi KPONMBM [BO-
BOMHoi (Urtica dioica L.). Y pesynbraTi ekcnepuMeHTy iaeHTU(IKOBAHO TPU 3'€AHAHHS CTEPOIAHOT NpUpoau: cTirmacTa-3,5,7-TpieH,
kamnectepon, B-cutoctepon. KinbKicHii BMICT (hiTOCTEPUHIB CTaHOBUTL Maiixe 3 %.

OnpeaeneHKe copepXaHUA GUTOCTEPUHOB B HAA3EMHOM YacTH KpanuBbl ABYAOMHOM
(Urtica dioica L.)

I. M. CmomnoBcKas

KpanMBa [BYAOMHaA U3gaBHa NPUMEHAETCA B HapOﬂ,HOVI MeauunHe B Ka4eCcTBe BUTaMUHHOIO U KDOBOOCTaHaBNMBatoLLEero CpeacTBea.
B HacTosiee BpeMs 3KCnepumMeHTanbHO JoKa3aHa rmnoTeH3nBHasA, MOYEroHHas, NPoTUBOPaKoBasA akTMBHOCTL NpenapaTos, NPou3-
BEAEHHBIX 13 JNNeKapCTBEHHOro pacTUTENbHOIO ChbipbA KpanuBebl. d>apmaKonoqueCKaﬂ aKTUBHOCTb JNTUCTLEB KpanuBbl 06ycnoaneHa
cofdepxaHnem BnUTaMMHoOB K1, C, (*JﬂaBOHOVIﬂ,OB, TMOPOKCUKOPUYHbLIX KUCIOT, Kap6OHOBbIX KUCIOT, nonucaxapnaos. Vcnonb3oBa-
HWe NOA3EMHbIX OpraHOB pacTeHMA B NPOW3BOACTBE MpenapaToB aHTUHEONNacTU4eckoro AencTens CBA3aHO B NepByto ovepenb
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C HakonneHvem (bVITOCTepVIHOB. AKTyaJ'IbeIM ABNAETCA U3y4eHue CoCcTaBa U KONMYECTBEHHOIo CofepXaHua (i)VITOCTepVIHOB B Haa-  3anopoxckui

3EMHOMN YacTu pacTeHus. MeAULMHCKMI
)KypHaa. - 2017. -

Llenb pabotbl — onpegeneHne coctaBa U KONMYECTBEHHOMO COAEPXaHUs (OUTOCTEPUHOB B IUCTbSAX M TpaBe Kpanuebl ABYAOMHON  T.19, Ne 1(100). -

chropbl YkpauHbi. C.90-93

Matepuanbi n meToApl. [11151 XpoMaTo-Macc-CrieKTPOMETPUYECKOTO UCCEA0BAHIS MCMONb30Ban BO3AYLUHO-CYXYH HAA3EMHYIO YacTb
KpanuBbl LBYLOMHO: IUCTbS W TPaBY PACTEHWS, 3arOTOBNEHHOTO B Nepuop LBeTeHus. Mpu npoBegeHnn aHanuaa obpasubl akcTpary-
pOBaI XIOPUCTLIM METUNEHOM B NPUCYTCTBIM BHYTPEHHENO CTaHaapTa TpuaekaHa, KOHLEHTPUpOBanu 1 XpomaTorpachvpoBani Ha
xpomarorpace Agilent Technology 6890N. KoMnoHeHTbI MaeHTMMLMPOBanK ¢ Ucnonb3oBaHueM 6ubnuotexm macc-cnektpos NIST02
n WILEY 2007 B coyeTaHum ¢ nporpammamut ugeHTudmkaumm AMDIS n NIST.

Pesynkrarbl. Mpu viccrienosaHny B 060Mx BUAAX Chipbst Kpanuebl ABYAOMHO 6binv 06HapYXeHb! MAEHTUYHBIE COEAUHEHNS, KOTOPbIE
OTHOCSTCA K OneduHam, BbICLUMM anudaTuyeckuM yrneeogopoaam, dutoctepuHam v apyrum. Obluee comepkaHue BblAeneHHbIX
O1onorNyYeck akTUBHBIX BELLECTB A1 IMCTbeB cocTaBurno 529,76 mr/kr, ans Tpaebl — 516,91 mr/kr. Cpean HUX npeBanuposanu
YHTPUaKOHTaH, HOHaKo3aH 1 TpaHc-HeoduTaaveH. Ha fonto gutoctepuHoB cTurmacta-3,5,7-TpreHa, kamnectepona, B-cutoctepona
npuxogutcst 16,14 mr/kr ons nuctbes 1 15,42 Mr/kr 4ns Tpasbl pacTeHus, 4To coctaBnseT okomno 3 %.

BriBoAbIl. MeTogom XpomaTo-Macc-CnekTpoOMETpUM MPOBEAEHO U3yYeHne COCTaBa U KONMYECTBEHHOTO CoAepXanuns (oUTOCTEPUHOB
B NUCTbSIX 1 TpaBe KpanuBbl AByAOMHoN (Urtica dioica L.). B pesynbsrate akcnepumeHTa MaeHTU(ULMPOBAHO TPU COEAUHEHNS CTe-
POMAHON NPUPOABI: CTUrMacTa-3,5,7-TpueH, kamnectepon, B-cutocTepon. KonuyectseHHOe copepkanie UToCTEpUHOB COCTaBNSET
okoro 3 %.

Nettle (Urtica dioica L.) is a widely-distributed plant, that Aim
long-since has been used in folk medicine as vitamin and he-
mostatic agents [1,2]. Medicinal raw material based on Urtica
dioica is official in many pharmacopoeias: article «Leaves
of Urtica» is included in State pharmacopoeia of Ukraine
(SPU) second edition, in European pharmacopoeia (8.1),  Materials and Methods

in Britain pharmacopoeia, article «Leaves of Urtica dioica»

is included in State pharmacopoeia of Russian Federation ~ Overground part of Urtica dioica L. gathered within blossom-

Identification of components and assessment of phytosterins
amount in leaves and herb of Urtica dioica in Ukrainian flora.

(13-th edition), article «Rhizome with roots of Urtica is in- ing period (July —August) in the South gf Ukraine has bgen

cluded in American pharmacopoeia, article «Roots of Urtica» ~ Used as object for research. Raw materials have been dried

is in European pharmacopoeia 8.7 [3,4]. in dryer at temperature 50 °C. Air-dry raw materials have
Nowadays hypotensive, diuretic and anticancerogenic ~ been used for analysis. '

effects of drugs manufactured from plant based raw materials Identification and assessment of phytosterins amount

of Urtica have been experimentally proved. It forms apartof ~ have been done by gas chromatography-mass spectrometry

gastric, polyvitaminic and purgative teas. in a certified center of food products quality control of the

Pharmacologic activity of Urtica leaves is due to the National Institute of Grapes and Wine “Magarach”. To realize

presence of Vitamins K1, C, ﬂavonoidS, hydroxycinnamic |t accurate amount Of raw materials was placed into Vial 2ml
acids, carbonic acids, polysaccharides, lectins, macro-and ~ Volume, then tridecane as internal standard and methylene

microelements [1,2,5,6]. Using underground parts of plant chloride as vehicle were added. The sample was sustained
as antineoplastic drugs is connected with phytosterins ~ at temperature 50 °C within 3 hours. The obtained extract
accumulation [7,8]. was concentrated using especially pure nitrogen to volume

Biological value of phytosterins is determined by their 10 mcland was submitted to chromatography on chromato-
role as precursor for steroids, bile acids and vitamins B in

human body. Phytosterins can compete with cholesterol Table 1. Results of mass-spectrometric research of Urtica dioica L. leaves and herb

at the period of biological modification and decrease its Ne Compound . .

assimilation. n/n

Phytosterins containing Urtica dioica and Urtica urens Mgkg ‘otototal  Mglkg % to total
influence positively on testosterone synthesis, its transport 1 trans-neophytadiene 125.11 23.62 116.78 22.59
and metabolism contributing normalization of prostate 2 cistrans-neophytadiene  18.07 341 16.42 3.18
function. Moreover carotene and vitamin E content in the 3 cis-neophytadiene 38.59 7.28 35.91 6.95
plantincreases efficiency of phytosterins, normalizes activity 4 pentacosane 6.15 1.16 5.71 1.10
of sexual glands and further maintaining of reproductive 5 heptacosane 2148 4.05 23.32 4.51
function. Besides, enteral intake of drugs based on Urtica 6 squalene 19,92 3.76 2104 407
has antibacterial, reparative and tonic properties, stimulates 7 nonacosane 101.82 19.22 107.28 2075
sexual activity, diuretic properties help to decrease edema 8 stigmas-3,5,7-triene 43 081 412 0.80
and toxins elimination from the body, that is, they have 9 untriacontane 162.79 3073 156.47 3027
complex influence [7,8] 10 vitamin E 6.39 1.21 6.49 1.26

According to references all researches in this option are 11 dotriacontane 6.81 1:29 617 1.19
connected with accumulation of steroids compounds inun- |2 iiacontane 649 1:23 590 114
derground parts of the plant. Thus, study of compositionand 1> cmPestero 2.33 0.44 221 044
phytosterins amount in overground part of Urtica dioica L. 14 Biosterol 9.50 119 9.03 17

Total amount 529.76 516.91

is urgent now.
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graph Agilent Technology 6890N with mass-spectrometric
detector 5973, adapted for the work with capillary columns in
programmed conditions. It was used capillary columns DB-5
inner diameter 0.25 mm and length 30 m. Temperature in
thermostat was from 50 °C to 320 °C in programmed condi-
tions 4 °C/min. Temperature for heater of leading-in sample
was 250 °C. Helium stream rate was 1.2 ml/min. Leading-in
of sample into chromatographic column was carried out in
splitless conditions.

The components were identified with using register
for mass-spectra NIST02 and WILEY 2007 (470000 com-
pounds) in combination with identifying programs AMDIS
and NIST. To determine amount (X, mg/kg) the method of
inner standard was used.

Results and Discussion

It was identified 14 compounds in the study of Urtica
dioica L. overground part (Table 1, Fig. 1, 2), which
belong to different groups: olefins (trans-neophytadiene,
cis-trans-neophytadiene, cis-neophytadiene), higher
aliphatic carbohydrates (pentacosane, heptacosane,
nonacosane, untriacontane, dotriacontane, tritriacontane)
phytosterins (stigmas-3,5,7-triene, campesterol, B-sitos-
terol), vitamin E and squalene, intermediate products of
cholesterol and steroids metabolism.

Components of Urtica dioica L. leaves and herb were
the same. The total amount of biologically active substances
extracted from the leaves was 529.76 mg/kg, from the herb
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Fig. 1. Chromatogram of Urtica dioica L. extract from leaves.
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Fig. 2. Chromatogram of Urtica dioica L. extract from herb.
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was 516.91 mg/kg. Two higher aliphatic carbohydrates were
predominant: untriacontane — 162.79 mg/kg for the leaves
and 156.47 mg/kg for herb and nonacosane — 101.82 mg/kg
and 107.28 mg/kg respectively, then olefin trans-neophyta-
diene (125.11 mg/kg and 116.78 mg/kg). The least amount
has been established for stigmas -3,5,7-triene (0.44 %) and
campesterol (0.80-0.81 %)

The leaves contain 16.14 mg/kg phytosterins, the herb
contains 15.42 phytosterins, that forms approximately 3 %.
Despite slight amount phytosterins are of great importance
in physiologic processes, prevent oncologic diseases in
prostate and in mammary glands.

The amount of squalene in the leaves of Urtica dioica L.
is from 19.92 to 21.04 mg/kg, it takes part in steroids
synthesis. Its properties are used in the therapy for car-
dio-vascular diseases and for improving immune response
of organism.

Conclusions

1. Study of composition and amount of phytosterins in
herb and leaves of Urtica dioica L. has been carried out by
chromato-mass-spectrometry.

2. Following experiment three compounds of sterins
by nature were identified: stigmas-3,5,7-triene, campes-
terol, B-sitosterol. Phytosterins amount is 15.42 mg/kg —
16.14 mg/kg that forms approximately 3%.

Findings of the experiments may be used in techniques
for monitoring of plant-based medicinal raw materials of
Urtica dioica L. quality and plant-based medicines for treat-
ment of prostate adenoma in future.
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