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CIIMCOK YMOBHHUX CKOPOYEHb

GC-MS — razoBa xpomMartorpadist 3 Mac-CIIeKTPOMETPIEI0
G. squarrosa — Grindelia squarrosa

BAP — 610510T14HO aKTUBHI PEYOBUHU

BEPX — Bucoko edpextuBHa piquHHa XpomaTtorpadis
DY — JlepxaBHa @apmakornies YKpaiHH

JIPC — nikapchka pociMHHA CHPOBHHA

CM - cBITII0Ba MiKPOCKOITist



BCTYII

Grindelia squarrosa (Pursh) Dunal (I'punpemiss posuenipeHa) — Jikapchka
pociavHAa 3 pOAMHHM Asteraceae, sKa TPAIUIIHHO BUKOPUCTOBYETHCS B HAPOIHIN
MeIuIMHI 0aratbox KpaiH Ui JIKyBaHHS PECHipaTOPHHUX 3aXBOPIOBAaHb, TAKHUX SIK
OpOHXIT, Kalemnb 1 3acTyaa. Y cy4acHUX (hapMaKOTHOCTUYHHMX Ta (hapMaKOJIOTTUHHX
JOCTIDKEHHSX BOHA MPHUBEPTA€E yBAary SIK HKEPENo O10J0TIYHO aKTUBHUX PEYOBUH
(BAP), 30kpema auTepneHiB, MOJMi()EHOTPHUX CHOAYK ((EHOJOKHCIOT Ta
(b1aBOHOI/IIB), TPUTEPIICHOBHUX CAIOHIHIB, & TAKOK MOHO- Ta CECKBITEPIEHIB edipHOi
onii. CriosyK# 1i€l pOCIMHY 3/1aTHI MPOSBIATH MPOTU3ANAIBHY, IMyHOMOIYJTIOI0UY Ta
aHTUMIKpOOHY akTUBHICTH [15, 16, 18, 22].

OcranHi nmocmipKkeHHS (apMaKoJIOTIYHOT aKTHBHOCTI, IO CBITYaTh PO
MpOTHU3anaibHi, aHTHOAKTepialbHI, MPOTHBIPYCHI Ta CHA3MOJITHUYHI BIACTHBOCTI,
M1JKPECINIA MOKJIMBICTh 3aCTOCYBAHHS OKpEMHUX BUIB, ocoOnuBo G. robusta ta G.
squarrosa, TPy 3aXBOPIOBAHHSIX BEPXHIX JUXATbHUX IIIAXIB [16].

Tpanumiitne 3acrocyBanusa G. squarrosa (HanpuKIIaz, Py Kallull, 3aCTyl) Ma€e
HiATPYHTS: Cy4YacHi JOCHIHKSHHS MiATBEPKYIOTh 11 MPOTU3aNalbHy aKTUBHICTh Yepe3
MOJTYJISALIF0 CUTHAJIBHUX IUISXIB EMITENII0 TUXaTbHUX NUIAXIB 1 IMyHHHUX KIiTHH [16].
ImyHoMomyrorounii  eekT Moke OyTH YacTKOBO OOYMOBIJICHHI KOMIIOHEHTaMH
edipHoi omii (Hanpukiaz, (—)-00pHEO), AK1 BILIMBAIOTH Ha HEUTPOG1IU. 3T1IHO TaHUX
JiTepaTypu BCTAaHOBJIEHA TaKOXX aHTHUMIKpOOHA aKTHUBHICTH e(ipHOi 0JIii, BUALIECHOT 3
rpunzenii [23, 27].

Grindelia squarrosa (Pursh) Dunal € odinuHanpHOIO JIIKAPCHKOK POCINHOK B
VkpaiHi, sika Oyna HemoAaBHO BKIIOYEHHa a0 MoHorpadii «I'punmenii TpaBay
(Grindeliae herba) JlepxaBnoi dapmakonei Ykpainu [1]. Ha tenepimHiii uac
(dapmakoneiiHe periaMeHTyBaHHS Ta OlIbINICTh HAYKOBUX JIOCIIIPKEHb 30CEPE/DKEHI
MEPEeBAKHO HA HAJ3EMHIN YaCTHHI POCIHMHHM, HacaMmepes Ha TpaBl Ta CYNBITTAX.

Bopnowac 1utomm  TpuHAENii  3aNMIIAIOTBCA  HENOCTAaTHHO  BHUBYCHHUMH Y
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(hapMaKOTHOCTUYHOMY AacCIeKTi, He3BaXaloud Ha 1X MoOpQoJIoTiuHy Ta Oi0XiMIYHY
cnenu(iuHICTh.

VY mnogax rpuHzenii BiICyTHIM CMOJIMCTUI MOKPUB, IO BiAPi3HSE 1X B 1HIINX
HAJ3€MHHUX OpraHiB POCIMHHM, 1 TOTEHIIIHO 3YMOBIIO€ IHIIUI CHEKTP Oi10JOTi4HO
aKTUBHMX PEUYOBUH [26]. Y OGararbox MpeAcTaBHUKIB poauHU Asteraceae IJIoau
CIIYTYIOTh TEPCIEKTUBHUM JKEpEIoM Ol0JIOTIYHO AaKTUBHMX PEYOBUH, 30KpeMa
AHTHOKCUJAHTIB, MPOTUMIKPOOHMX Ta mMpoTu3amaibHuX areHtiB [13, 19], mo
JIOJIATKOBO T1IKPECITIOE TOIIIBHICTh 1X BUBUCHHS.

AKTyaabHICTh (hapMaKOTHOCTHYHOTO JTOCHIKeHHs mioaiB Grindelia squarrosa
3YMOBJICHA TaKOXX HEOOXIIHICTIO KOMIUIEKCHOI XapaKTepUCTHKU POCIUHU SIK
JKapCchKoi CUPOBUHHOI 0a3u. [leTasibHe BUBUEHHS MaKpO- Ta MIKPOCKOMIYHHUX O3HAK
IJIOJIB, @ TaKOX IX XIMIYHOTO CKJaAy, O3BOJHUTH PO3IIUPUTH YSBICHHS PO
JIOKaTi3amifo 0i0JOTIYHO aKTHMBHMX PEYOBMH. TakuWi MiaXia BIAMOBITA€ CydacHUM
npUHIUIAM (apMaKOrHO311, CIIPSMOBAHUM Ha pallioHaIbHEe BUKOPUCTAHHS JIIKAPChKUX
POCIIMH Ta MiHIMI3aIlil0 BTpaT 010J0TTYHO IHHOT CUPOBUHU TIPH 3arOTIBIIL.

Meta po0oTM — MpOBENEHHS KOMILIEKCHOTO (DITOXIMIYHOTO JOCIIIKCHHS
wioniB Grindelia squarrosa (Pursh) Dunal.

Jliis iporo Oyniv BU3HAYEHI HACTYTIHI 3aB/IAHHA:

- TlpoBectu makpockoniune gociuikeHns Grindelia squarrosa Ta BCTAaHOBUTH

OCHOBHI BHI0CTIelIM(DIUHI 03HAKH TUIOAIB SIK CHPOBHHHOI YaCTUHU POCIIHHH;

- 3a J0MOMOrol METOAIB CBITJIOBOi MIKPOCKOIIi BHU3HAYUTH OCHOBHI

JIarHOCTHYHI CTPYKTYPH BHILE3a3HAYEHOI CHPOBHHHOI YaCTHHU;

- IIpoBectn imenrudikamniro ocHoBHUX rpymu BAP y mnonax Grindelia

squarrosa;

- BusHauuTH KITBKICHUH BMICT CyMH MOJI(QEHOJBHUX CHOJIYK VY IUIOJAX

TPUHJIENTII.

O0’exkTOM J0CTiKeHHsI OYIH IIJI01U TPUHJIENIT pO3YEeITiPEHOI.
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IIpeamer npocaimkenuss — QiToxiMiuHe nociuipkeHHs: 1wioniB  Grindelia
squarrosa

Metoam gocaigaxeHHs:

Maxkpo- Ta MIKpPOCKOMIYHUN aHalli3 CHPOBHHU MPOBOAMIN 3a JOMOMOTOIO
cBiTioBoi Mikpockomii (CM). Skicuuii cknag BAP Bu3Hauanu 3a J0mOMOroro
3arajgbHOBIAOMUX XiMIYHUX peakiii [1-4]. KinbkicHuil BMiCT cyMu MomipeHOIbHUX
CMOJYK BH3HAYAIM CHEKTPOPOTOMETpUYHMM MeTogoM. OOpoOKy OTpHUMaHUX
eKCIEPUMEHTAIBHUX ~ JaHUX TPOBOIWIM 13 BHUKOPUCTAHHSIM  MaTeMaTUYHO-
CTAaTHUCTUYHUX METOJIIB.

HaykoBa HOBM3HA Ta 3Ha4eHHsl OJIep:KAHUX pe3yabTaTiB. Brnepiie
MPOBEJICHO KOMIUIEKCHE (PapMakOrHOCTUYHE JOCHIKEHHS CHUPOBUHU TIUIOMIB
IPUHIEIIT PO3YEnipEeHoi 3 METOI0 OAANIBIIOT0 MOYIJIMBOTO BUKOPUCTAHHS B (hapMarii.
BcranoBneHno, mo CHpoOBHMHA € TepcHeKTUBHUM Jkepenom BAP, a orpumani
pe3yJbTaTH MOXYTh OyTH BHUKOPUCTaHI B TOJAIBIMINX (HapMaKOTHOCTUYHHX
JIOCITIJIPKEHHSX 3 METOIO 11 CTaHAapTU3allii.

OcoOucrtuii BHecok 3100yBaya. J/[ana poboTa € CaMOCTIMHUM JTOCHIIKEHHSIM
aBTOpa, mpoBeaeHoro mpotrsroMm 2025-2026 pp. ExnepumMenTanbHe AOCTIHKECHHS
OXOTLTIOE 0OTaHIYHI Ta (PapMAKOTHOCTHYHI JOCIIIKCHHS.

AmnpoOauisi pe3yabraTiB podoru. Pe3ynbratu AochipKeHHs, BUKJIAaJCHI B
BUITYCKHIH KBasTipikamiiHii poOoTi, J0MOBIAATINCS Ta 00TOBOPIOBAIUCS HA 3aClIaHHIX
kadenpu Qapmakornoszii ta Ooraniku HMVY im. O.0. boromomnbls, a Takox
ormyOJIiKOBaH1 y BUTJISAL T€3 Ha KOH(epeHIil 3 MibkHapoaHOo ydacTio « PLANTA+.
HAVYKA, ITTPAKTUKA TA OCBITA», 23 ciuns 2026 p., m. KuiB, YkpaiHa.

Crpykrypa i 00csar podoru. BunyckHna kBanidikariiiHa poOoTa CKIaaaeThes 31
BCTYIly, TPbOX PO3/LTiB, BUCHOBKIB Ta CHUCKY BUKOPHCTAHUX JDKEpelsl. 3arajbHui
o0csir poboTh — 55 CTOPIHOK MAaIIMHONMUCHOTO TeKcTy. PoGora imoctpoBana 1

tabmmuero, 17 pucynkamu. biGmorpadis HapaxoBye 29 mxeper.
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BucHoBkn

[IpoBenmeHo MakpockomiuHe jgociipkeHHs Grindelia  squarrosa Ta
BCTAHOBJICHI OCHOBH1 BHIOCTICIIM(I1UHI O3HAKH TIJIO/IB;

MeTtonamMu  CBITJIOBOI MIKPOCKOIIi BU3HA4Y€HI OCHOBHI J1arHOCTUYHI
CTPYKTYPH IUIONIIB TPUHJEINIT PO3UEHiPEHOT;

3a 10MOMOTOI0 MPOBEIEHUX SIKICHUX PEaKIild Yy BOAHHUX 1 BOJHO-CIIUPTOBUX
BUTATAX IUTOMIB 1IcHTH(IKOBaHI (DJIABOHOIIH, CATIOHIHY Ta CIIU3;

MetonoM cnekTpodoTOMeTpii BCTAHOBIEHUN KUIBKICHMM BMICT CyMH
noJ1i()EHOTBHUX CIOIYK Y MJI0JaX TPUHACTIT;

OtpuMaHi pe3ynbTaTd MakKpo- 1 MIKPOCKOIIYHOI OyZ0BH, a TaKOX
GITOXIMIYHEX TOCTIIKEHh MOXYTb OYTH BHKOPHCTaHI B TOJAIBIIUX
JOCITIJKEHHSAX I OI[IHKM MOXJIMBOTO BUKOPHCTaHHS TwIoniB Grindelia
squarrosa 'y Qgapmauii Ha psAy 13 O(ILIMHAIBLHOIO CHUPOBHHOIO — TPABOIO

TpUHJIETII.



42

CIIUCOK BUKOPUCTAHUX JKEPEJI

1. JepxaBHa (apmakoriess Ykpainu : B 3 T. / Jlep)KaBHE IiIIPHEMCTBO
«YKpaiHChKUI HayKOBUN (papMaKONEeHHU LIEHTP SIKOCT1 JIKAPChbKUX 3aC001BY». — 2-Te
Buna. — XapkiB : Il «YkpaiHcekuil HaykoBUi (papMakonelHuil IEHTP SKOCTI
JiKkapchKux 3acobiB», 2014. —T. 3. — 732 c.

2. Jons B.C, Kaum C.I', Mosyns B.1. Mikpockoniuauii Ta MiKpOXiMidHUH
aHaJIi3 JiKapChbKOi POCIMHHOT CHPOBHHHM. M. 3anopixoks, 2003. 98 c.

3. PoGounit 30mmT A58 caMOCTiHHOT pOoOOTH CTYAEHTIB 3 (apMakorHO3il
(aymuTopHO1 Ta mo3aayiuTopHOi). JlJabopaTopHuii mpakTUKyMm 3 (hapMaKOTrHO311 : HaBY.
noci6. Y. I/ B. M. Minapuenko, Y. B. Kapmiok, I. C. Yonak, H. I1. KoBansceka, JI. M.
Maxwuns, B. T. [Tiquenxo, T. C. JIipaa. — Kwuis, 2024. — 173 c.

4. PoGounit 30mmT A711 caMOCTIHHOT POOOTH CTYAEHTIB 3 (hapMaKOrHO3ii
(aynuTopHOI Ta mo3aayauTopHoi). JlJabopaTopHuil nmpakTukym 3 (hapMakoOrHo3ii : HaBu.
noci6. Y. 11/ B. M. Minapuenko, Y. B. Kapmoxk, . C. Honak, H. I1. KoBanbchka, JI. M.
Maxuns, B. T. ITiguenxko, O. I. Emenssgnosa. — Kuis, 2024. — 164 c.

5. Barnes J., Anderson L. A., Phillipson J. D. Herbal medicines. — 3rd ed. —
London : Pharmaceutical Press, 2013. — 710 p.

6. Brinker, F. (2006). Topical uses for Grindelia species. Journal of the
American Herbalists Guild, 6(2).

7. Didukh Ya. P. Ekoflora Ukrainy [Exodmnopa VYxkpaiau]. — Kyiv :
Phytosociocentre, 2009. — Vol. 1. — 284 p.

8. Duke J. A. Handbook of medicinal herbs. — 2nd ed. — Boca Raton : CRC
Press, 2002. — 870 p.

9. European Medicines Agency. Assessment report on Grindelia robusta

Nutt., herba. — London, 2017. — 34 p.



43

10.  European Pharmacopoeia Commission. European Pharmacopoeia. — 11th
ed. — Strasbourg : Council of Europe, 2023.

11. Evans W. C. Trease and Evans’ pharmacognosy. — 16th ed. — Edinburgh :
Saunders Elsevier, 2009. — 616 p.

12.  Ferreres, F., Grosso, C., Gil-Izquierdo, A., Valentdo, P., Azevedo, C., &
Andrade, P. B. (2014). HPLC-DAD-ESI/MSn analysis of phenolic compounds for
quality control of Grindelia robusta Nutt. and bioactivities. Journal of Pharmaceutical
and Biomedical Analysis, 94, 163-172.

13.  Funk V. A., Susanna A., Stuessy T. F., Bayer R. J. Systematics, evolution,
and biogeography of Compositae. — Vienna : International Association for Plant
Taxonomy, 2009. — 965 p.

14.  GBIF Secretariat. Grindelia squarrosa (Pursh) Dunal [Electronic resource]
/! Global Biodiversity Information Facility. —  Available at:
https://www.gbif.org/species/3146219 (nara 3Bepuenns: 20.09.2025).

15. Gierlikowska B., Gierlikowski W., Bekier K., Skalicka-Wozniak K.,
Czerwinska M. E., Kiss A. K. Inula helenium and Grindelia squarrosa as a source of
compounds with anti-inflammatory activity in human neutrophils and cultured human
respiratory epithelium // Journal of Ethnopharmacology. — 2020. — Vol. 249. — Art.
112311.

16. Gierlikowska B., Filipek A., Gierlikowski W., Kania D., Stefanska J.,
Demkow U., Kiss A. K. Grindelia squarrosa extract and grindelic acid modulate pro-
inflammatory functions of respiratory epithelium and human macrophages // Frontiers
in Pharmacology. —2021.—Vol. 11. — Art. 534111. — DOI: 10.3389/fphar.2020.534111.

17. Jinjolia, L., & Shakarishvili, N. (2014). Grindelia squarrosa (Pursh)
Dunal—a new alien genus and species for flora of Georgia. Bull Georgian Natl Acad
Sci, 8(3), 64-68.

18.  Krenn L., Presser A., Pradhan R., Bahr B., Paper D. H., Mayer K. K., Kopp

B. Sulfated flavonoids from Grindelia robusta and their anti-inflammatory activity //



44
Journal of Natural Products. — 2004. — Vol. 67, Ne 7. — P. 1103-1106. — DOI:
10.1021/np030497¢.

19. Kumar S., Pandey A. K., Singh P. Chemical composition and biological
activities of essential oils from medicinal plants / Phytochemistry Reviews. — 2018. —
Vol. 17, Ne 4. — P. 1-22.

20. La, V. D., Lazzarin, F., Ricci, D., Fraternale, D., Genovese, S., Epifano,
F., & Grenier, D. (2010). Active principles of Grindelia robusta exert antiinflammatory
properties in a macrophage model. Phytotherapy Research, 24(11), 1687-1692.

21.  Mosyakin S. L., Fedoronchuk M. M. Vascular plants of Ukraine: A
nomenclatural checklist. — Kyiv : M. G. Kholodny Institute of Botany, NAS of Ukraine,
1999. — 345 p.

22.  Nowak S., Magiera A., Kopka K., Kicel A., Olszewska M. A. Qualitative
and quantitative composition of phenolic acids in the flowers and leaves of Grindelia
robusta and Grindelia squarrosa // Acta Poloniae Pharmaceutica. —2012. — Vol. 69, Ne
4. —P. 693-698.

23.  Poudel A., Dosoky N. S., Satyal P., Swor K., Setzer W. N. Essential oil
composition of Grindelia squarrosa from southern Idaho // Molecules. — 2023. — Vol.
28, Ne 9. — Art. 3854. — DOI: 10.3390/molecules28093854.

24.  Plants of the World Online. Grindelia squarrosa (Pursh) Dunal
[Enextponnuii pecypc]. — Kew : Royal Botanic Gardens. — Pexum noctymy:
https://powo.science.kew.org/taxon/urn:1sid:ipni.org:names:210665-1 (mara
3BepHeHHs: 28.09.2025).

25.  Protopopova V. V., Shevera M. V., Mosyakin S. L. Deliberate and
unintentional introduction of invasive plants in Ukraine: A case study of the alien flora
// Botany. — 2009. — Vol. 87, Ne 10. — P. 909-923. — DOI: 10.1139/B09-062.

26. Toama, M. N., Mahmoud, S. E. D. M., Youssef, A. A. K. A., Ismaile, M.
M., & El Gohary, A. H. M. E. D. (2014). Resin Components in Grindelia camporum
Plants as Affected by Bio-fertilization Treatments. A/l rights reserved. No part of this



45

publication may be produced or transmitted or stored in a retrieval system, in any form
or any means without the prior written permission of the copyright owner., 181.

27.  Veres, K., Rozsa, O., Laczko-Zold, E., & Hohmann, J. Chemical
composition of essential oils of Grindelia squarrosa and Grindelia hirsutula. Natural
Product Communications, 2014, 9(4), 573-574.

28.  www.inaturalist.org/observations?subview=map&taxon_id=77305
[Enextponnuii pecypc] (nara 3Bepuenns: 12.10.2025).

29.  United States Pharmacopeial Convention. United States Pharmacopoeia—

National Formulary (USP-NF). — Rockville, 2023



46

SUMMARY

Marchenko Angelina

PHARMACOGNOSTIC RESEARCH OF GRINDELIA SQUARROSA (PURSH) DUNAL.
FRUITS.

Department of Pharmacognosy and Botany

Scientific supervisor: PhD, as. professor Pidchenko Vitalii

Keywords: Grindelia squarrosa, fruits, microscopic study, flavonoids, saponins.

Introduction. Grindelia squarrosa (Pursh) Dunal is a medicinal plant of the Asteraceae
family, traditionally used in folk medicine in many countries to treat respiratory diseases such as
bronchitis, coughs and colds. In modern pharmacognostic and pharmacological studies, it attracts
attention as a source of biologically active substances, in particular diterpenes, polyphenolic
compounds (phenolic acids and flavonoids), triterpene saponins, as well as mono- and sesquiterpenes
of essential oil. The compounds of this plant are capable of exhibiting anti-inflammatory,
immunomodulatory and antimicrobial activity.

The traditional use of G. squarrosa (e.g., for coughs and colds) is well-founded: modern
studies confirm its anti-inflammatory activity through modulation of the signalling pathways of the
respiratory tract epithelium and immune cells. According to the literature, the antimicrobial activity
of essential oil extracted from grindelia has also been established.

G. squarrosa is an official medicinal plant in Ukraine, which was recently included in the
monograph ‘Grindelia herb’ (Grindeliae herba) of the State Pharmacopoeia of Ukraine. Currently,
pharmacopoeial regulations and most scientific studies focus mainly on the above-ground part of the
plant, primarily on the herb and inflorescences. At the same time, grindelia fruits remain insufficiently
studied in terms of pharmacognosy.

Materials and methods. The research objects were the fruits of G. squarrosa. The research
subject was a phytochemical study of G. squarrosa fruits. Methods: literature review, macroscopic,
microscopic and phytochemical.

Results. A macroscopic study of G. squarrosa was conducted, and the main species-specific
characteristics of the fruits were established. The main diagnostic structures of G. squarrosa fruits

were determined using light microscopy methods. Using qualitative reactions, flavonoids, saponins
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and mucilage were identified in the aqueous and water-alcohol extracts of the fruits. The quantitative

content of polyphenolic compounds in G. squarrosa fruits was determined using spectrophotometry.

Conclusions. The results obtained from macro- and microscopic structure studies, as well as
phytochemical studies, can be used in further research to evaluate the possible use of G. squarrosa

fruits in pharmacy alongside the official raw material — grindelia herb.
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