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THE STUDY OF STEROIDAL COMPOUNDS IN THICK EXTRACT
OF FIELD PENNYCRESS HERB (THLASPI ARVENSE L.)

Introduction. Environment, lowered physical activity and low standards of living lead to the increase of incidence
of diseases in the population of Ukraine, in particular, pathologies of prostate in men. Creation of plant-derived
medicines for the treatment of the abovementioned pathologies is of great interest nowadays. Phytomedicines pos-
sess low toxicity and are characterized by high safety level, absence of negative action towards sexual function,
possibility of long-term usage in complex therapy. Phytoremedies with prostate protective activity usually include
extracts of plants that show anti-inflammatory, immune stimulating, spasmolytic, diuretic, antioxidant, antitumor
activity. Field pennycress belongs to the prospective sources of obtaining prostate protective remedies. Field pen-
nycress (Thlaspi arvense L.) from cabbage family (Brassicaceae) shows the abovementioned types of activity, thus
it is used for the prophylaxis and treatment of benign prostate hyperplasia. Among biologically active compounds
of herbal medicines a certain role in reaching therapeutic effect play steroidal compounds, which show prostate
protective, cytostatic activity. Thus, for a more detailed research on field pennycress herb its thick extract was ob-

tained, in which the qualitative composition and quantitative content of steroidal compounds was studied.
The aim of the study — to examine steroidal compounds in thick extract of field pennycress herb.
Research Methods. Gas chromatography was used for the phytosterols’ study in the thick extract of field pen-

nycress herb.

Results and Discussion. 3 compounds were identified using the gas chromatography method.: stigmasterol,
sitosterol and lanosta-9(11),24-diene-3-ol acetate and their quantitative content (0.12 mg/kg, 0.16 mg/kg, 0.29 mg/kg
respectively) was determined in the thick extract of field pennycress herb.

Conclusions. The obtained results might be used at quality control methods development for the thick extract

of field pennycress herb.

KEY WORDS: field pennycress; thick extract; steroidal compounds; gas chromatography.

INTRODUCTION. Nowadays, there is a ten-
dency of increased occurrence of urinary tract dis-
orders, in particular, inflammatory processes and
benign prostate hyperplasia, among male population.
The most wide-spread factors that have negative
impact on sexual function in men are inflammatory
processes, hormonal and destructive changes in
prostate gland. In such pathologies phytomedicines
characterized by high safety level, absence of nega-
tive action towards sexual function, possibility of
long-term usage in complex therapy [1-3].

Phytoremedies with prostate protective acti-
vity usually include extracts of plants that show
anti-inflammatory, immune stimulating, spasmo-
lytic, diuretic, antioxidant, antitumor activity, thus
creation of herbal medicines is of current inte-
rest. Among biologically active compounds of
herbal medicines steroidal compounds play a
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certain role in reaching therapeutic effect. They
are extensively used in complex therapy and for
prophylaxis of tumors, lower blood cholesterol
level, show prostate protective activity [4, 5].

According to the preliminary studies and
literature sources it has been found that field
pennycress herb (Thlaspi arvense L.) from
cabbage family (Brassicaceae) shows anti-
inflammatory, antibacterial activity, it is used in
the prophylaxis and treatment of benign prostate
hyperplasia, which is the evidence of the pros-
pects of using this plant material for the creation
of new medicines.

We obtained the thick extract of field penny-
cress herb (extragent — 50 % ethanol, plant mate-
rial: extragent ratio was 1:20). With the purpose of
its standardization steroidal compounds were
identified and their content was determined in the
extract [1-3, 6].
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The objective of the study was determination
of the qualitative composition and quantitative con-
tent of steroidal compounds in the thick extract of
field pennycress herb.

The aim of the study — to examine steroidal
compounds in thick extract of field pennycress herb.

RESEARCH METHODS. The object of the
experiment was the thick extract obtained from
field pennycress herb. The plant material was col-
lected during the fruiting phase in Kharkiv region
in 2016-2017.

Quialitative composition and quantitative content
of phytosterols were determined using gas chro-
matography. 0.05 g of the thick extract of field pen-
nycress herb was placed into a 2 ml vial where
50 pg of tridecane (internal standard) and 0.6 ml of
methylene chloride (solvent) were added. The vial
was kept in an ultrasound extractor at temperature
50 °C for 3 hours, or for 24 hours at room tempera-
ture. The obtained extract was placed into a 2 ml
vial and then concentrated by purging (100 ml/min)
with highly purified nitrogen to the residual volume
of the extract of 10 pl. The sample injection was
carried out into a chromatographic column in a
splittess mode which allows to inject the sample
without losses on the split and considerably increase
the sensitivity of the chromatography method (up
to 10-20 times). The Agilent Technologies 6890
chromatograph with mass-spectrometric detector
5973 with capillary column DB-5 (inner diameter —
0.25 mm, length — 30 m) was used. Speed of the
gas-carrier (helium) — 1.2 ml/min; temperature of

Abundance

the sample injection heater — 350 °C; the thermostat
temperature was programmed from 50 °C to 320 °C
with the speed of 4 degrees/min [7-9].

The mass-spectra libraries NISTO5 and WILEY
2007 were used for the identification of components,
with total number of spectra over 470000 combined
with the identification software AMDIS and NIST.

The content of steroidal compounds (X, mg/kg)
was calculated using a formula:

_P;:50
T PyM

where P, —the peak area of the studied sample,

P, —the peak area of the standard,

50 — weight of the internal standard (ug), injec-
ted into a sample,

M — weighed quantity of the sample (g).

RESULTS AND DISCUSSION. The content of
stigmasterol, sitosterol, lanosta-9(11),24-dien-3-ol
acetate (0.12 mg/kg, 0.16 mg/kg, 0.29 mg/kg
respectively) was determined in the thick extract of
field pennycress herb using gas chromatography.

Results of the analysis are represented and
given in the Table and Figure.

Table — Quantitative content of steroidal
compounds in the thick extract
of field pennycress herb

No. Compound Ret_ention Content,
time mg/kg
1 |Stigmasterol 43.31 0.12
2 | Sitosterol 43.79 0.16
3 |Lanosta-9(11),24-dien-3- | 44.89 0.29
ol acetate

TIC: STEROL-O1.D
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Fig. Gas chromatogram of phytosterols’ determination in the thick extract of field penny-cress herb.

CONCLUSIONS. 3 compounds of steroidal
nature were identified and their content was deter-
mined in the thick extract of field pennycress herb
using the gas chromatography method. The ob-

tained results can be used at development of quali-
ty control methods for the thick extract of field
pennycress herb.

a

ISSN 2410-681X. MenuuHa Ta KiIiHiuHa XimMida. 2018. T. 20. Ne 1



LITERATURE

1. AHgpisHeHkoB O. B. ®apmakororiyHa epekTms-
HICTb NyCTOrO EKCTPaKTy TaslabaHy NosIbOBOro Ha Moje-
ni fo6posKicHOT rinepnnasii nepeamixypoBoi 3a/1031 Y
wypis / O. B. AHgpisiHeHkos, I. B. 3aiiueHko, I. C. Tap-
TUHCbKa // BicH. dpapmauii. — 2012. — Ne 3 (71). —
C. 79-82.

2. MepcnekTrBbl CO34aHNSA HOBbIX KOPPEKTOPOB
CeKCyaslbHbIX PacCTPOWCTB Ha OCHOBE CybCTaHLmiA npu-
poaHoro npovicxoxaenus / A. B. 3aiiueHko, A. B. AHapu-
SAHEHKOB, V1. B. fpoweHko [ ap.] // Mposuzop. — 2009. —
Ne 11-12. - C. 3-7.

3. Kamanos A. A. CoBpeMeHHble B3rnsaabl Ha npo-
6nemy xpoHuuyeckoro npoctaruta / A. A. Kamanos,
C. A. Oopodpees // PMXX. —2003. —11, Ne 4. — C. 492 c.

4. Plant sterol consumption frequency affects plasma
lipid levels and cholesterol kinetics in humans/S. S. Abu-
Mweis, C. A. Vanstone, A. H. Lichtenstein, P. J. H. Jones //
European Journal of Clinical Nutrition. — 2009. —
No. 63 (6). — 747 p.

5. Efficacy and safety of plant stanols and sterols in
the management of blood cholesterol levels / M. B. Katan,

REFERENCES

1. Andriianenkov, O.V., & Zaichenko, H.V., & Tar-
tynska, H.S. (2012). Farmakolohichna efektyvnist hustoho
ekstraktu talabanu polovoho na modeli dobroiakisnoi
hiperplazii peredmikhurovoi zalozy u shchuriv [The phar-
macological efficiency of the thick extract of Thlaspi ar-
vense on the experimental model of benign prostatic
hyperplasia in rats]. Visnyk farmatsii — Journal of Phar-
macy, 3 (71), 79-82 [in Ukrainian].

2. Zaychenko, A.V., & Andriyanenkov, A.V., & Yaro-
shenko, 1.V., & Kislichenko, V. S., & Zaychenko, O. S., &
Shapovalova, Yu. V. (2009). Perspektivy sozdaniya no-
vykh korrektorov seksualnykh rasstroystv na osnove
substantsyi prirodnogo proiskhozhdeniya [Prospects of
new correctors of sexual impairments creation on the
basis of substance of natural origin]. Provizor —
Pharmacist, 11-12, 3-7 [in Russian].

3. Kamalov, A.A., & Dorofeyev, S.D. (2003). Sovre-
mennye vzghliady na problemu khronicheskoho pros-
tatita [Modern insights of the problem of chronic prosta-
titis]. RMzZh — Russian Medical Journal, 11 (4), 492 [in
Russian)].

4. AbuMweis, S.S., & Vanstone, C.A., & Lichten-
stein, A.H., & Jones, P.J.H. (2009). Plant sterol consump-
tion frequency affects plasma lipid levels and cholesterol
kinetics in humans. European Journal of Clinical Nutrition,
63 (6), 747.

S. M. Grundy, P. M. JonesLaw [et al.] // In Mayo Clinic
Proceedings. — 2003. — No. 78 (8). — P. 965-978.

6. l'yp'aHoB b. M. JlikyBasIbHO-XapyoBi BNACTUBOCTI
TanabaHy NonboBOro (APYTKKU NonboBoi) / B. M. I'yp’sHoB,
C. A. OniiiHuk // diToTepanis B YkpaiHi. —2000. — Ne 1. —
C. 31-33.

7. CTepougHble coeuHeHus cbipbs Verbascum
thapsusL./A. A. BonowwnHa, B. C. KucnmueHko, . A. Xy-
paBens [1 ap.] // Peuent. —2013. — Ne 2 (88). — C. 95-99.

8. Gas chromatography with mass-spectrometric
detection of the essential oils from Achillea carpatica
Blocki ex Dubovik and Echinacea pallida (nutt.) Nutt. /
O. A. Kyslychenko, Ya. V. Dyakonova, V. A. Khanin,
R. Ye. Darmogray // Abstracts 6th International Symposium
on Chromatography of Natural Products (ISCNP), Lublin. —
2008. — P. 136.

9. Composition and physical properties of cress
(Lepidium sativum L.) and field pennycress (Thlaspi ar-
vense L.) oils / B. R. Moser, S. N. Shah, J. K. Winkler-
Moser [et al.] // Ind. Crops and Products. — 2009. —
No. 30. — P. 199-205.

5. Katan, M.B., & Grundy, S.M., & Jones, P., &
Law, M., & Miettinen, T., & Paoletti, R. (2003). Efficacy
and safety of plant stanols and sterols in the management
of blood cholesterol levels. In Mayo Clinic Proceedings,
78 (8), 965-978.

6. Hurianov, B.M, & Oliinyk, S.A (2000). Likuvalno-
kharchovi vlastyvosti talabanu polovoho (iarutky polovoi).
[Therapeutic and nutritional properties of field pennycress].
Fitoterapiia v Ukraini — Phytotherapy in Ukraine, 1, 31-33
[in Ukrainian].

7. Voloshina, A.A., & Kislichenko, V.S., & Zhuravel,
1.0., & Burda, N.I. (2013) Steroidnye soyedineniya syrya
Verbascum thapsus L. [Steroid compounds of Verbascum
thapsus L. plant material]. Retsept — Recipe, 2 (88), 95-
99 [in Russian].

8. Kyslychenko, O.A., & Dyakonova, Ya.V., & Kha-
nin, V.A., & Darmogray, R.Ye. (2008). Gas chromatography
with mass-spectrometric detection of the essential oils
from Achillea carpatica Blocki ex Dubovik and Echinacea
pallida (nutt.) Nutt. Abstracts 6th International Symposium
on Chromatography of Natural Products (ISCNP), Lublin.

9. Moser, B.R., & Shah S.N., & Winkler-Moser J.K.,
& Vaughn S.F., & Evangelista R.L. (2009) Composition
and physical properties of cress (Lepidium sativum L.)
and field pennycress (Thlaspi arvense L.) oils. Industrial
Crops and Products, 30, 199-205.

OPUTTHAJIBHI AOC/II>KEHHA

ISSN 2410-681X. MenuyHa Ta KiIiHiyHa xiMisa. 2018. T. 20. Ne 1

N




OPUTTHAJIBHI JOC/II>KEHH

0. I. NaHaceHko?, I. C. TapTuHCbKa?, B. B. l'yyon®

3AMOPI3LKUV AEPYKABHUM MEANYHWIA YHIBEPCUTET!

HALJIOHA/TbHUA ®APMALIEBTUYHNA YHIBEPCUTET?, XAPKIB

BIHHULIbKWV HALIOHATIbHUY MEANYHNA YHIBEPCUTET IMEHI M. I. [MAPOMOBA?

JOC/IIKEHHA CTEPOI/THUX CITIO/TYK Y TAJIABAHY ITO/TbOBOI'O
EKCTPAKTITYCTOMY (THLASPI ARVENSE L.)

Pesiome

Bcmyn. HaskonuwHe cepedosulye, 3HUXeHa (hidu4Ha akmusHIiCmb ma HU3bKUU piBeHb XXUmmsi rpu3s00simb
00 3pocmaHHs1 3axBopHBaHOCMI Hace/1eHHS YKpaiHu, 30Kpema ye cmocyemabCcs namaosioaili mpeomixyposor 3a/103u
Y 407108iKiB. CMBOPEHHS IIKAPCbKUX 3aC06i8 POC/IUHHO20 MOX0OXXEHHST 07151 JliKyBaHHS1 YuxX namosioaili € akmyasib-
HUM. @imonpenapamu Maromb HU3bKY MOKCUYHICMb, Xapakmepu3ymbCsl BUCOKUM piBHeM Ge3reKu, BIOCYymMHICmo
He2amusHO20 Br1/luBy Ha cekcyasibHy (hyHKUi0, MOX/IUBICMIO BUKOPUCMAHHST B KOMI/IEKCHIU mepartii npomsi2om
mpusasio2o yacy. o cknady himonpenapamis npocmamornpomeKkmopHOI Oif BX00siMb eKCmpakmu poc/iuH, Wo
Mposie/sIoMb fpomusanasibHy, iMyHOCMUMY/I0Ba/IbHY, CrasMolimuyHy, OiypemuydHy, aHmuoKcUudaHmHy, npomu-
Myx/1uHHy Oito. NepcrnekmusHUM OXepe/sioM OMPUMAaHHSI /likapCbKUX 3ac0bi8 npocmamonpomeKkmopHoi dii € ma-
nabaH nosbosull. TanabaHy no/ibos8o20 mpasa (Thlaspi arvense L.) poduHu KarlycmsiHi (Brassicaceae) nposis/sie
came maki 8uoU akmusHOCMI, MOMY i BUKOPUCMOBYOMb 07151 MPOYiZIakMUKU ma /liKyBaHHs1 006POSIKICHOT 2inepriiasii
rnepeomixyposoi 3a/103u. Ceped 6io/102iYHO aKMUBHUX CrO/TyK POC/IUHHUX fipenapamis rnesHy posib y 00CS2HEHHI
J1iKyBas/IbHOI Qiil Bidi2paromb CMEPOIOHI CrO/yKU, BOHU Maromb pocmamornpomeKkmopHy 0ito i yumocmamuyHy
aKmusHiCMb, 3HWXYHMb PIBEHb X0/1eCMEPUHY B8 KPOoBi. ToMy 015 6i/ibw 102/1ub/1eH020 OOC/IOXEHHSI masiabaHy
10/1608020 Mpasu 6y/10 ompuMaHo 2ycmuli ekcmpakm ma 00C/liOXEeHO B HbOMY SIKICHUU Ck/1a0 ma Ki/lbKiCHUU
smicm ¢himocmeporiis.

Mema 00c/1idXKeHHs1 — 00C/1iouUMuU cmepoioHi Crio/lyKu 8 masiabaHy o/ib0BO20 eKCmpaKkmi 2yCmomy.

Memoou 0oc1idxeHHs. []/151 00C/1iOXXeHHsT cCmepoIOHUX Crio/lyK y masiabaHy ro/1b08020 ecmpakmi 2ycmomy
BUKOPUCMOBYBasIu 2a308Y XpoMamozpaaito.

Pe3ynibmamu Ui 062080peHHS1. 3a 00MOMO20t0 2a3080i xpomamozpadpii 6ys10 ideHmugikosaHo 3 crosy-
Ku: cmuemacmeposi, cumocmepos, naHocma-9(11),24-0ieH-3-0/1 ayemam ma BU3Ha4Y€eHo IX Ki/ibKicHUl smicm
(0,12, 0,16 i 0,29 ma/k2 BiOMOBIOHO) B8 MasiabaHy 0/IbOBO20 eKCMpakmi 2ycmomy.

BucHoBok. OdepxaHi 0aHi MoXXymb 6ymu BUKOpUCMaHi npu po3pobuyi Memoois KOHMPO/IHO SKOCMIi Ha masna-
6aHy Mo/iboBo20 ekcmpakm 2ycmud.

KNHKOYUOBI C/NOBA: Tana6aH nNonbOBUiA; T'YCTUI €KCTPAKT; CTEPOigHi CMoslyKu; ra3oBa Xxpomartorpadis.

A. W. MNanaceHko?, A. C. TapTbiHCcKas?, B. B. lN'yyon?

SAMOPOXXCK FOCYAAPCTBEHHbIVI MEAVLMHCKUIA YHWBEPCUTET!

HALIMOHAJTIbHbIVI ®APMALIEBTUYECKA YHUBEPCUTET?, XAPBKOB

BUHHULIKUA HALIMOHA/IbHBIV MEANLMHCKUA YHUBEPCUTET UMEHU H. U. MAPOIOBA?

VICCJIEJJOBAHUE CTEPOUIHBIX COEJVHEHUN B APYTKU ITOJIEBOM
JKCTPAKTE I'YCTOM (THLASPI ARVENSE L.)

Pestome

BcmynneHue. Okpyxaroujasi cpeda, CHUXEHHas husudeckasi akmusHOCMb U HU3KUU YpOBEHb XU3HU Mpuso-
0ss5m K pocmy 3a60/1e8aeMOCMU Hace/leHUs1 YKpauHbl, 8 4aCMHOCMU 3mo kacaemcsi namoso2ull npedcmamesibHol
XxXenesbl y MyX4uH. Co30aHue /leKkapCmBeHHbIX CPeOCMB pacmume/ibHO20 MPOUCXOXOEHUS 07151 JIEHeHUS dmux
rnamosioaul A8/19emcs akmyasibHbIM. dumonpenapamsl UMEm HU3KYI IMOKCUYHOCMb, Xapakmepusyrmcs 8bl-
COKUM ypOoBHeEM 6e30onacHocmu, omcymcmsuem He2amusHO20 B/IUSIHUS Ha CEKCYasIbHYHO hyHKYUI, BO3MOXHOCMbHO
ucrosib308aHuUsi 8 KOMIM/IEKCHOU mepanuu 8 meyeHue 0/1ume/ibHo20 BpemMeHu. B cocmas ¢humonpenapamos
POCMamornpomeKmopHo20 delicmsusi BX00sIM aKCmpakmbl pacmeHull, KOmopble 0Ka3biBarom nPomMuBosocna-
JlumesibHoe, UMMYHOCMUMY/IUpyroujee, Crasmo/iumu4yeckoe, ouypemuyecKoe, aHmuoKcuOaHmMHoe, npomusoorty-
Xxonegoe delicmsue. [MepcrekmusHbIM UCMOYHUKOM MO/yHeHUs /IeKapCmBEHHbIX Cpedcms npocmamornpomex-
mopHo20 delicmsus si8/1Isemcs sipymka nosesasi. sipymku nosesoli mpasa (Thlaspi arvense L.) cemelicmsa
KarycmHble (Brassicaceae) okasblisBaem UMEHHO makue BUObl aKmUuBHOCMU, MO3MOMY ee UCIo/Ib3yrom 07151 Mpo-
hunakmuku u sieyeHusi 0obpokadecmseHHOU aurnepniasuu npedcmamesibHol xene3bl. Cpedu 6uos102uvecku
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aKmuBHbIX COeOUHEeHUU pacmumesibHbIX Npernapamos orpede/sieHHy Po/ib 8 00CMUXeHUU /ie4yeb6Ho20 delicmausi
ueparom cmepoudHble COeOUHeHUSs, OHU UMerm 1pocmamonpomekmopHoe delicmaue U yumocmamu4ecKyro
aKmuBHOCMb, CHUXarom yposeHb xo/iecmepuHa 8 Kposu. [osmomy 07151 6osiee yesy6/1eHHO20 UCC/1e00B8aHUSs
Apymku nosiesol mpasbl 6bl/10 MOYyHYeHO 2ycmol 3Kempakm U UcC/1e008aHO 8 HEM KauyeCcmBeHHbIU cocmas u
Ko/luyecmseHHoe cooepxaHue humocmeposios.

Lenb uccnedosaHus — ucc/iedosams CMepoUdHble COeOUHEHUS 8 SIPYMKU Mo/1e8ol aKecmpakme 2yCmom.

Memoodbi uccnedosaHus. [/is1 ucc/iedosaHusi CmMepoudHbIX coeOuHeHUl 8 sipymku nosiesol aKcmpakme
2yCmMoM UCI10/1b308a/1U 2a308YH0 XpoMamozpaguto.

Pe3ysibmamali u o6cyxoeHue. C momMouwbo 2a3080U xpoMamozpachuu 6b1710 udeHmughuyuposaHo 3 coedu-
HEeHUs1: cmuamMacmepo/i, cumocmepos, 1aHocma-9(11),24-dueH-3-o0/1 ayemam u oripedesieHo UX KO/IUYeCmMBEHHOe
codepxaHue (0,12, 0,16 u 0,29 ma/ke COOMBEMCMBEHHO) B8 APYMKU Mo/1e80U 3KCmpakme 2yCmom.

Bb1800. [No/1yyeHHbIe pe3y/ibmambsl Mo2ym 6bimb UCM0/b308aHb! PU paspabomke Memooos KOHMPO/Isl Ka-
yecmsa Ha sipymku nosiesoll akempakm 2ycmod.

KMHOYEBBIE C/TOBA: sipyTka noneBas; ryCToi 3KCTPaKT; CTepougHble COeAUHEHUSA; ra3oBas Xpomaro-
rpacpus.
OmpumaHo 23.01.18

Appeca ana nuctyBaHHA: . C. TapmuHcbka, HayioHasibHull chapmayesmuydHull yHisepcumem, syn. lywkiHcbka, 53, Xapkis, 61002,
YkpaiHa, e-mail: annatartynskayal984@gmail.com.
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