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Ckpunuyx O. A. ®apMakOrHOCTMYHE JOCIIPKEHHS KaTpaHy CEepIEIHCTOro
(Crambe cordifolia Stev.) i katpany koktebenbcbkoro (Crambe koktebelica (Junge)
N. Busch). — Ksamiikariifina HaykoBa Ipalis Ha IpaBax pyKOIIHCY.

Huceprariss Ha 3100yTTS HAyKOBOTO CTymHeHs JokTopa (dimocodii 3a
creniaibHicTIO 226 «Dapmartis, mpomuciioa papmartisn» (22 «OxXopoHa 3I0pOB’s»). —
TepHomiIbCHKUHN HaIllOHATBLHUN MeTUYHUN YHIBepcuTeT iMeHi . 5. T'opbaueBcrkoro
MO3 VYkpainu, TepHomins, 2022.

TepHONUIbCHKUI HalllOHAJIbHUI MEIUYHHAN YHIBEPCUTET IMEHI1
I. 4. T'opb6aueBcbkoro MO3 Ykpainu, TepHomniib, 2022.

VY nuceprariiiiniii poOOTI HaABEJAEHO PE3YyIbTaTH KOMIUIEKCHOT'O TOPIBHSJIBHOTO
(hapMaKOrHOCTUYHOTO BUBYECHHS JIMCTKIB 1 KOPEHIB, KyJIbTUBOBAaHUX B YKpaiHi, ABOX
BuaiB poay Karpan (Crambe L.) pommnu kamyctsni (Brassicaceae) — xkartpany
cepuenucroro (Crambe cordifolia Stev.) i karpany kokrebenbcbkoro (Crambe
koktebelica (Junge) N. Busch). IToka3zano, 110 mociiKyBaHi 00’ €KTH MICTITh PSJI
BaxJMBuX rpyn BAP: xapOOHOBI KHUCIIOTH, BYIJIEBOJAM, aMIHOKUCIIOTH, PEUYOBHUH
dbeHonpHO1 mpupoau  (TIAPOKCUKOPUYHI KHCJIOTH, (hJIaBOHOIMH, KOHACHCOBaHI
OyOWIIbHI ~ PEYOBHHM), JIETKI CHOJYKH. BCTaHOBIEHO  KINBKICHHH  BMICT
inenTudikoBanux bAP. BusHaueHo eJeMeHTHHI CKI1a]] JOCIIIKYBAaHOI CHPOBUHH.

BuBueHno mosicaxapuaHi KOMIUIEKCH CHPOBHUHHU JOCIHIKYBAaHHX BHJIIB POy
Karpan. 3 kaTpany ceplenucToro i KarpaHy KOKTE€OeIbChbKOIO JIMCTKIB 1 KOPEHIB
BUIIEHO (Ppakiii Bogopo3zunHHUX nonicaxapuaiB (BPIIC) 1 nekTMHOBUX pedyOBHH
(ITP), ximpKicHHM BMICT sKuX cTaHOBUB (12,36 +0,47) %1 (11,27 £0,25) % 1a (6,95 £+
0,54) %1 (6,88 + 0,36) % (BPIIC) ta (8,58 £0,31) %1 (7,71 £0,31) % ta (5,61 +£0,43)
% 1 (5,10+£0,51) % (ITP) Bignmomimuo. MerogoMm ra3oBoi xpomarorpadii 3 mac-
crektpomeTpiero (I'’X/MC) BCTaHOBICHO MOHOMEPHUN CKJIaJ ITOJicaxapuIHUX
KOMIUICKCIB JIOCHIPKYBaHOT CHpPOBUHHM. Y KaTpaHy CEpIEIHCTOr0 1 KaTpaHy
KOKTEOEIbCHbKOTO JIMCTKAaX BHUSBIEHO BIAMOBIAHO 15 1 16 MOHOIKpiB, MicCis

KHCJIOTHOTO TiApodi3y iaeHTudikopano 9 1 10. B 060X Buax KiJIbKICHO MepeBaxkaja


https://med.dovidnyk.info/index.php/slovarplelovoda/k/442-katran_serdcelistnyj__crambe_cordifolia_stev__
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D-I'moko3a (22,12 mr/r 1 19,02 mr/r) 1 D-T'amakroza (10,74 mr/r 1 7,48 wmr/r)
BIAMOBIIHO. 3 BUIBHUX IIYKPIB y TMOJIICAXapuAHOMY KOMIUIEKCI KaTpaHy CEepIeTHCTOrO
JIUCTKIB BUSBIICHO 7, Y KaTpaHy KOKTEOEIbCHKOTo — 12 MOHOITYKPiB, 1IeHTH(})IKOBAHO 110
3 KOMITOHEHTH — 2 MOHOILYKPH 1 JJUIIYKOpP caxapo3y. Y KaTpaHy CEepIEINCTOrO 1 KaTpaHy
KOKTEOCJIbCHbKOTO0 KOPEHSX BHSBICHO Ta 1JEHTU(IKOBAHO MO 8 MOHOIYKPIB IICHIsS
KUCJIOTHOTO rifponizy. Crnocrepiranu Bucokuit BMicT D-Imrokosu (106,23 mr/r) y
KaTpaHy KOKTEOEIbChKOTO KOPEHAX. Y KaTrpaHy CEpIeIMCTOrO 1 KaTpaHy
KOKTEOEJIbCHKOT0 KOPEHSIX BUABJICHO 4 1 3 BUIBHUX MOHOIIYKPIB BIJIIIOBIIHO Ta IUIYKOP
caxapo3sy, BMICT sIKOi cTaHOBUB 15,26 mr/r 1 24,75 mr/T.

VY KkaTpaHy CepuUeNucTOro 1 KaTpaHy KOKTEOEIhCHKOTO JIMCTKAaX 1 KOPEHAX
BU3HAYEHO KUIbKICHUN BMICT CyMH BUJIBHUX OPTaHIYHUX Ta aCKOPOIHOBOI KUCIOT, IO
craroBuio (3,80 = 0,32) % 1 (0,80 = 0,02) % Ta (2,47 = 0,12) % 1 (0,93 + 0,02) %;
(2,37 £ 0,14) % 1 (0,54 + 0,04) % T1a (2,39 + 0,36) % 1 (0,64 £ 0,06) % BiAMOBIIHO.
Metonom ToHKoIapoBoi xpomatorpadii (TIIX) y nucTkax 000X TOCIIIKYBaHUX
BUIB poay KaTtpan BusiBieHO s10/1y4uHy, OYpIITHHOBY, IIABJIEBY, CIAIAM CATIUIOBOI
KHUCIIOTH; Y KOPEHSX — JIMMOHHY, OypIITHHOBY 1 CJIIA SOJTYyYHOI KHCIOTH. MeToaoM
BUCOKOe(eKTUBHOI pimuHHOI Xxpomatorpadii (BEPX) y kopeHsx kaTtpaHy
CEPIIETUCTOTO 1 KaTpaHy KOKTeOeIbChKOTO BUSIBJICHO 1 BCTAHOBJICHO KiJIbKICHUN BMICT
IHIUBITyIbHUX OPTaHIYHUX KHUCIOT — MIPOBHHOTPAJHOI, JUMOHHOI, 130JIMMOHHOI,
OypIITHHOBOI, s10y4HO1 1 (hyMapoBoi. HaitOiibIe BUSBICHO 130JIMMOHHOT KUCIOTH
(44,69 Mr/r) y KOpeHsIX KaTpaHy KOKTE€OEIbChKOT0. Y KaTpaHy CepIeIMCTOr0 JIMCTKAX
BUSBIJICHO MIPOBUHOTPAJHY, JIUMOHHY, 130JUMOHHY, OypIITUHOBY Ta sIONy4HY; Y
KaTpaHy KOKTEOEIbChbKOTO JIMCTKaX — BHUHHY, MIPOBUHOTIPAHY, 130JIUMOHHY,
OypiITHHOBY Ta s10;1yuHy. Haitbiib1e BUSIBIEHO y KaTpaHy CEpLETUCTOro 1 KaTpaHy
KOKTEOEIhChKOTO JIMCTKAaX MipOBUHOTpaaHOi kuciaotu — 40,66 mr/r 1 62,84 mr/r
BiJIITOBITHO.

[IpoBenenHo anami3 JKUPHOKUCIOTHOTO CKJIay CHPOBUHU POCivH poay KarpaH.
MetonoM ra3oBoi xpomaTtorpadii 3 Mac-CieKTpOMETPIEID BCTAHOBJICHO SIKICHUN CKIIa]
Ta BHU3HAYEHO KUIbKICHMI BMICT JKHPHUX KHCIOT y KaTpaHiB CEpLEIUCTOro i

KOKTEOEJIBbCHKOTO  JIMCTKax 1 KOpPCHsIX. vy KaTpaHy CCpUCINCTOro JHUCTKax



11eHTU()iIKyBaM 1 BCTAHOBUJIM KIJIbKICHUHM BMICT 7 KHPHUX KUCIOT, 4 3 AKUX HaJIEXKATh
70 HACMYEHUX, 2 — 10 TOJIHCHACHYCHHX, | — 1O MOHOHCHACHUYCHUX; Yy KaTpaHy
KOKT€OENbChKOr0 JHCTKaX — 12, 8§ 3 sSKUX HanmexaThb OO0 HACHYEeHHX, 2 — 0
MOJIIHEHACUYEHUX, 2 — 10 MOHOHEHACHYEHHUX. Y KaTpaHy CEpIEIHUCTOr0 KOPEHSX
11eHTU(PIKyBaJIM 1 BCTAHOBWJIM KUIBKICHMM BMICT 10 >KUpHHUX KHCIOT, 6 3 SIKHUX
HaJEeXaTh 10 HACMYEHMX, 2 — JO MOJIHEHACUYEeHHX, 2 — JO MOHOHEHACHYECHUX; Y
KaTpaHy KOKT€OeIThChKOTO KOPEeHSIX — 6, 2 3 SKUX HaJeKaTh 10 HACHYEHUX, 2 — J0
MOJIIHEHACUYEHUX, 2 — 0 MOHOHEHACUYECHUX JKUPHUX KUCIOT. Y JIMCTKAX 1 KOPEHSX
JIOMIHYBaJla 0-JIIHOJIEHOBa kuciota (9,68 mr/r 1 8,84 mr/r ta 1,86 mr/r 1 1,74 mr/r
BIAMOBIHO). B ycix mociimkyBaHuX 00’€KTaX BMICT HEHACHUECHUX >KHUPHUX KUCIOT
nepeBaXxkaB HaJl HACUUCHUMH.

Metogom BEPX y nucTkax 1 KOpeHsSIX KaTpaHy CEpLETMCTOrO0 BCTAHOBJICHO
SKICHUMA CKJIaJ 1 BU3HAYEHO KUIbKICHHI BMICT 16 3B’g3anux 1 15 BimpHHX Ta 17
3B’s13aHUX 1 12 BUIBHMX aMIHOKHCIIOT BIATOBIAHO; y KaTpaHy KOKTE€OEIhChKOIO
JUCTKAX 1 KOpeHAX — Mo 16 3B’s3aHuX 1 BUIbHUX Ta 18 3B’s3aHux 1 13 BIUIBHUX
aMIHOKHCIIOT BIJMIOBITHO. 3 BITBHUX aMIHOKHUCIIOT y KaTpaHy CEPIIEIUCTOTO JIMCTKAX
nepeBaXkae TICTUJIMH, Y KaTpaHy KOKTEOEIbChKOrO0 — apriHiH 1 BajiH. 31 3B’SI3aHUX
aMIHOKHUCJIOT Y JIUCTKaxX 000X JOCHIIPKYBAaHUX BHJIB Yy HaWOUIBIIKN KIJBKOCTI
BUSBJICHO TIIyTaMiHOBY KucioTy (14,931 Mxr/mr i 7,863 MKI/MT BiAMOBIAHO).

BinbHi 1 3B’43aH1 aMIHOKHMCJIOTH KAaTpPaHIB CEPLEIUCTOIO 1 KOKTEOEIbChKOTO
KOpEHIB, iX SIKICHMH CKJaJ Ta KUIbKICHMA BMICT BHU3HAYaJId METOJOM Ta30BOi
xpoMarorpadii 3 Mac-CHEKTPOMETpi€l0. 3 BUIBHUX AaMIHOKUCIOT Yy KaTpaHy
CEpPIICIINCTOTO KOPEHSIX IepeBakaja He3aMiHHA aMIHOKHCJIOTa TPOJIiH, Y KaTpaHy
KOKTE€OEIbChbKOTO KOPEHSX — JII3UH, 31 3B’ I3aHUX aMIHOKHUCIIOT B 000X JTOCIIIKYBaHUX
00’ekTax JoMiHyBajia acmaparinoBa kuciota (11,303 mkr/mr 1 10,961 wmkr/mr
BIJIMIOB1THO).

VY KkaTpaHy CepleTucTOoro 1 KaTpaHy KOKTEOEIhChKOTO JIMCTKAX 1 KOPEHSX
BCTAHOBJIEHO KIJIBKICHHUM BMICT CIOJYK (PEHOJIbHOI MPUPOAU: CyMH (EHOJBHHUX
CHOJYK, CyMH TJIPOKCUKOPUYHUX KUCIIOT, CyMH (pJIaBOHOI/MIB, TaHIHIB 1 MOJ1()EHOMIB,

sk ctaHoBuB (6,51 = 0,12) %, (7,18 £ 0,14) %, (0,99 £ 0,02) % 1 (1,08 = 0,06) %;



(3,02 £ 0,12) %, (2,82 = 0,02) %, (0,78 = 0,05) % 1 (0,71 £ 0,02) %; (4,80 = 0,12) %,
(4,52 +£0,12) %, (0,63 = 0,04) % 1 (0,78 = 0,02) %; (2,39 £ 0,02) %, (2,12 + 0,02) %,
(0,96 £0,12) %1 (0,92 £0,12) % Ta (4,06 = 0,03) %, (3,98 £ 0,09) %, (2,22 £ 0,10) %
1(2,44 +£0,05) % y mepepaxyHKy Ha CyXy CHPOBUHY BiJIOBIIHO.

Metonom TIIX BcTaHOBIEHO Yy KaTpaHy CEpPIEIHUCTOrO JHCTKaX HAasBHICTh
PYTHHY 1 JIFOTEOJIIHY, Y KOPEHIX — pyTUHY 1 KBEPIETUHY; Y KaTpaHy KOKTEOEIbChbKOTO
JUCTKaX — 130KBEPUUTPUHY 1 JIIOTEOJNIIHY, Y KOPEHSX — 130KBEPIUTPUHY 1 CIIAH
kemiepony. Merogamu narnepoBoi xpomarorpadii (I1X) ta TILX B cupoBuni 000X
BUJIIB KaTpaHy OyJIO 11eHTHU(IKOBAHO XJIOPOT€HOBY, HEOXJIOPOTEHOBY, PO3MapUHORBY,
(depynoBy, p-KymMapoBy 1 KO(QElHy KUCIOTH.

Metonom BEPX Bu3HaueHO sIKICHUUM CKJIaJl 1 BCTAHOBJIEHO KUIBKICHUN BMICT
IHAUBIAyaIbHUX (EHOJbHUX CIOJYK Yy CHPOBHMHI KaTpaHIB CEpLENIHCTOro 1
KOKTE€0EIbChKOr0: KOMIIOHEHTIB TyOMJIbHUX PEUOBHUH (EMirajJokaTeXiH, rajJoKaTeXiH,
KaTeXiH, emiKaTeXiH, KaTeXiH rajar, eIMiKaTeXiH rajaT), BUIbHI TaJloBYy 1 €JaroBy
KHUCJIOTH; TIJPOKCUKOPUYHUX KHUCIOT (XJIOPOTEHOBY, KO(eHHy, CHpIHTOBY, p-
KyMapoBy, CHHAIIOBY, (epyJIOBY, IMHAMOBY, XIHHY), ()JIaBOHOIIB (PYTHUH, TIOTEOIH,
HEOTeCIepUINH, KBEPLETUH, HAPUHT1H, KeMidepo, 130kBepuuTpun). BEPX-anani3
MoKa3aB, IO Y JIMCTKAX KaTpaHIB CEPIEIUCTOrO0 1 KOKTEOEIhChKOTO HaWOlIbIIe
MICTUTBCS HEOTECIEPUANHY, BMICT SIKOTO cTaHoBHB 1676,71 mxr/r 1 1809,44 mxr/r
BIJIMOBIHO. Y KaTpaHy CEpLEMCTOr0 KOPEHSX BUABICHO pyTHH (42,69 MKI/T),
HapuHrid (50,96 mxr/r), kemndepon (64,46 Mkr/t) 1 kBepuetud (135,91 Mkr/r), y
KOPEHSIX KaTpaHy KOKTEOEeIbChKOIo — 130KBepUUTpUH (68,95 MKI/T), HapHUHIIH
(56,11MKr/T) 1 He3HauHy KUIbKICTh Kemndepony — 3,36 mkr/r. KinbkicHUN BMICT
1HIUBITyaIbHUX (PJIABOHOIIB Y KOPEHSIX JOCTIKYBAaHUX BUIB KaTpaHy OyB 3HAYHO
MEHIINH, HIXK Y JINCTKaX.

3 TIOPOKCUKOPHUYHUX KHUCJIOT Yy KaTpaHy CepLEIUCTOro 1 KaTpaHy
KOKTEOEJIbCHbKOTO KOPEHSAX Ta y KaTpaHy KOKTEOEIbChKOro JIMCTKax JIOMIHyBaja
XJIOPOT€HOBA KUCJIOTA, BMICT sIKOi cTaHOBUB 421,6 MKr/T, 278,4 MKT/T 1 547,62 MKT/T
BIJIMOBIAHO. Y JMCTKaX KaTpaHy CEpLEHCTOro nepeBaXkana 3a KUIbKICHUM BMICTOM

Ko(eitHa KucinoTa, BMICT K01 cTaHOBUB 218,43 MKI/T.



BEPX-anani3 noka3as, 110 KaTpaHy CEpPLEIUCTOTO 1 KaTpaHy KOKT€OeIbChbKOTO
JUCTKH MICTATH TaKi CKIaJ0B1 TyommbHUX pedoBuH: rajgokarexid (0,39 % 1 0,31 %),
enirajgokarexin (0,56 % 1 2,31 %), karexin (0,03 % 1 0,06 %), enikarexin (0,03 % 1
0,05 %), enikarexin ranat (0,02 % i 0,04 %), a Tako BinbHI ranoBy (0,02 % i 0,03 %)
ta enaroBy (0,02 % 10,012 %) KUCIOTH BIANOBIHO; KaTpaHy CEPLETUCTOTO 1 KATpaHy
KOKTeOenbCchKoro kopeni — ranokarexit (0,39 % 1 0,43 %), eniranokarexid (0,57 % 1
2,34 %), karexin (o 0,03 %), enikarexin (0,03 % i 0,04 %), emikarexin ramar (0,02
% 10,01 %), karexin ranat (0,02 % 1 0,03 %) BignoBiaHO. BinbHa ramoBa KucioOTa B
kinbkocTi 0,01 % BUsiBIEHA JHIIE y KATpaHy KOKTEOEIbChKOTO KOPEHSIX.

Metogom I'X/MC BCTaHOBJIEHO SIKICHUM CKJIaJ 1 BU3HAYEHO KIJTBbKICHUNA BMICT
KOMITOHEHTIB JIETKUX CIOJYK Yy CHPOBHHI KaTpaHy CEpIEIUCTOr0 1 KaTpaHy
KOKTEOEIhChKOT0. Y KaTpaHy CEepUETUCTOrO JHUCTKAX BUSBICHO 33 KOMIIOHEHTH
JIETKUX CTIONYK, 3 IKUX 25 171IeHTU(IKOBAHO; Y KaTpaHy KOKTEOEIbChKOT0 JIMCTKaX — 28
KOMITOHEHTIB, 15 inentudikoBano. CHUIPHUMU KOMIIOHEHTAMHU JIETKHUX CIOJYK
JOCIIIIKYBaHUX BUJIIB €: S-(papHe3eH, f-10HOH, Oicabonon okcua A, nuOytundranar,
diton, 3-metmn-2-(3,7,11-tpumernngoneiinn) ¢ypaH, N-reKcaaecKkaHOBAa KHCIIOTa,
(110, 2-eTUNTEKCUIT1IpOoreHpranat, reHeKo3aH, HOHaKO3aH.

VY cUpOBHHI KaTpaHy CEpLETUCTOro 1 KaTpaHy KOKTEOEIbChKOTO BUSIBJICHO 1
BHU3HAYECHO KUIbKICHUN BMICT 11 Makpo- Ta MiKpOeJleMEeHTIB. 3 MaKpOEJIEMEHTIB Y
3HAYHUX KIUJIBKOCTSIX HAKOMUYYyIOThCs Taki enemeHTu: K — 28884 mr/kr y karpany
CEPIIEIUCTOTO JUCTKAX 1 29922 Mr/Kr y kaTpaHy KOKTeOenbchkoro mctkax ta Ca —
1522 wmr/kr 1 2451 wmr/kr BiAnoBigHO. Y KOpEeHSX 000X BHUIIB KaTpaHy TaKOXK
JTOMIHYIOTh 3 MakpoesieMeHTiB K 1 Ca, BMICT Akux cTaHOBUB 29765 mr/kr 1 30567 Mr/kr
ta 2008 Mr/kr 1 2501 Mr/Kr BiAMOBIIHO.

[TpoBeneno Mop¢oI0ro-aHaTOMIYHUIN aHaji3 KaTpaHy CEpLETUCTOro 1 KaTpaHy
KOKTEOEJIbCHKOTO JIMCTKIB 1 KOPEHIB, BH3HAYE€HO OCHOBHI JIarHOCTMYHI Makpo- 1
MIKPOCKOITIIYHI O3HaKu. Po3po0ieHo mpoekTn MeToniB KoHTposto sikocti (MKS)
«Katpany ceprenucroro TucTKu» i «KaTpaHy ceplearcToro KOpeHi».

BusHaueHo onTHUMalibHI YMOBU OJIEpKAHHS TYCTUX EKCTPAKTIB 3 JIUCTKIB 1

KOPEHIB KaTpaHy CEPIIEIMCTOrO 1 KaTpaHy KOKTEOEIbCHKOT0, Ha SIK1 pO3pO0JICHO MPOEKTH



MK «KaTtpany cepiienucToro JUCTKIB €KCTpakT ryctui» 1 «Karpany cepuenuctoro
KOPEHIB €KCTPAKT T'yCTHID.

BcTaHoBIIEHO TOCTPY TOKCUYHICTh T'YCTUX €KCTPAKTIB 3 KaTPaHy CEPIEIUCTOrO 1
KaTpaHy KOKTeOeJILChKOTO JIUCTKIB, 5K 3a kinacudikariero K. K. Cunoposa BigHeceHo
10 VI kiacy TOKCHYHOCTI — MPAKTHYHO HEMIKiTiB1 pedoBuHU, J1][50>5000 Mr/KT.

[TpoBeneHo (apmakoyOTiyHE OCHITKEHHSI TYCTUX EKCTPaKTiB 3 KaTpaHy
CEpIIENMCTOro 1 KaTpaHy KOKTEOEIbChKOTO JIMCTKIB 1 KOPEHIB, BCTAHOBJICEHO HASIBHICTD
rermaTonpoTeKTOPHOI Ta AHTHOKCUIAHTHOI akKTUBHOCTI. JlocmimkyBaHi TycCTi
ekcTpaktTh y 4031 100 MI/Kr HOposBISIIM TenaToNpOTEKTOPHY Jit0, SKa JEHo
MOCTYyTIAJacs 32 aKTUBHICTIO Mpenapary nopiBHAHHA « CUITIOIHIHY».

JlocniKEHO aHTUOKCUJAHTHY AKTHBHICTh T'YCTUX EKCTPAKTIB 3 JIUCTKIB 1 3
KOPEHIB KaTpaHy CEPIEIUCTOrO i KaTpaHy KOKTeOenbchKoro 1N Vitro. 'ycTi ekcTpakTu
JUCTKIB 000X BHJIB KaTpaHy Yy TOPIBHSAHI 3 TYCTUMHU E€KCTPAKTaMU KOPEHIB
NPOJAEMOHCTPYBAAM KpaIly 3AaTHICTh TMOTIMHATH BidbHMH pagukan DPPH. Ix
sHavyeHHs [C50 O6ymo 358,27+2,78 mkr/mu ta 374,18+3,57 MKr/mi1 BiTIOBITHO.

Kntouogi cnosa: xatpaHn cepuenucTuil, KaTpaH KOKT€0eIbChbKUM, INCTKU, KOPEHI,
TYCTUHA  €KCTPaKT, OIOJOriYHO aKTHUBHI PEYOBUHH, (HAPMAKOTHOCTHYHE 1

dbapmakooridyHe T0CTIKeHHS, MOP(OJIOTO-aHATOMIYHUI aHaTi3.
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The thesis presents the results of a complex comparative pharmacognostic study
of leaves and roots cultivated in Ukraine, two species of the genus Crambe L. of the
cabbage family Brassicaceae — Crambe cordifolia Stev. and Crambe koktebelica
(Junge) N. Busch). It was shown that the studied objects contain a number of important
groups of BAS: carboxylic acids, carbohydrates, amino acids, substances of phenolic
nature (hydroxycinnamic acids, flavonoids, condensed tannins), essential oil. The
quantitative content of identified BAS was established. The elemental composition of
the studied raw materials was determined.

Polysaccharide complexes of raw materials of the studied species of the genus
Crambe L. were studied. Fractions of water-soluble polysaccharides (VSPS) and pectic
substances (PS), the quantitative content of which was (12.36+0.47) % and
(11.2740.25) % and (11.274+0.25) and (6.95+0.54) % and (6.88 + 0.36) % (VSPS) and
(8.58+0.31) % and (7.71+0.31) % and (5.61+0.43) % and (5.10+0.51) % (PS),
respectively were isolated from the leaves and roots of Crambe cordifolia Stev. and
Crambe koktebelica (Junge) N. Busch). The monomeric composition of polysaccharide
complexes of the studied raw materials was determined by gas chromatography with
mass spectrometry (GC/MS). 15 and 16 monosaccharides after acid hydrolysis were
found in the leaves of Crambe cordifolia Stev. and Crambe koktebelica, respectively,
and 9 and 10 were identified. D-Glucose (22.12 mg/g and 19.02 mg/g) and D-Galactose
were predominant in both species. 10.74 mg/g and 7.48 mg/qg), respectively. Among
free sugars, 7 monosaccharides were found in the polysaccharide complex of Crambe
cordifolia, 12 monosaccharides were found in Crambe koktebelica, 3 components were
identified — 2 monosaccharides and disaccharide. 8 monosaccharides were found and
identified in the roots of Crambe cordifolia and Crambe koktebelica after acid
hydrolysis. A high content of D-Glucose (106.23 mg/g) was observed in the roots of
Crambe koktebelica. 4 and 3 free monosaccharides and disaccharide, the content of
which were 15.26 mg/g and 24.75 mg/g, respectively, were found in the roots of
Crambe cordifolia and Crambe koktebelica.

Quantitative content of the sum of free organic and ascorbic acids in the leaves

and roots of Crambe cordifolia and Crambe koktebelica was determined, which was



(3.80 £0.32) % and (0.80 + 0.02) % and (2.47 =0, 12) % and (0.93 + 0.02) %; (2.37 +
0.14) % and (0.54 + 0.04) % and (2.39 + 0.36)% and (0.64 + 0.06) %, respectively.
Malic, succinic, oxalic, traces of salicylic acid were found by TAC in the leaves of both
studied species of the genus Crambe L.; in the roots — citric, succinic and traces of
malic acid. Quantitative content of individual organic acids — pyruvic, citric,
isolimonic, succinic, malic and fumaric — was detected and established by HPLC in the
roots of Crambe cordifolia and Crambe koktebelica. Most isolimonic acid
(44.69 mg/g) was found in the roots of Crambe koktebelica. Pyruvic, citric, isolimonic,
succinic and malic acidi were found in the leaves of Crambe cordifolia; in the leaves
of Crambe koktebelica — tartaric, pyruvic, isolimonic, succinic and malic acid. Pyruvic
acid wad found the most in the leaves of Crambe cordifolia and Crambe koktebelica —
40.66 mg/g and 62.84 mg/g, respectively.

The analysis of fatty acid composition of raw materials of plants of the genus
Crambe L. was carried out. The method of gas chromatography with mass
spectrometry established the qualitative composition and determined the quantitative
content of fatty acids in the leaves and roots of Crambe cordifolia and Crambe
koktebelica. The quantitative content of 7 fatty acids was identified and established in
the leaves of Crambe cordifolia, of which 4 belong to saturated, 2 — to polyunsaturated,
1 — to monounsaturated; in the leaves of Crambe koktebelica — 12, 8 of which belong
to saturated, 2 — to polyunsaturated, 2 — to monounsaturated. Quantitative content of
10 fatty acids was identified and quantified in the roots of Crambe cordifolia, of which
6 belong to saturated, 2 — to polyunsaturated, 2 — to monounsaturated; in the roots of
Crambe koktebelica — 6, 2 of which belong to saturated, 2 — to polyunsaturated, 2 — to
monounsaturated fatty acids. The leaves and roots were dominated by a-linolenic acid
(9.68 mg/g and 8.84 mg/g and 1.86 mg/g and 1.74 mg/g, respectively). The content of
unsaturated fatty acids prevailed over saturated in all studied objects.

The method of high-performance liquid chromatography (HPLC) in the leaves
and roots of Crambe cordifolia established the qualitative composition and determined
the quantitative content of 16 bound and 15 free and 17 bound and 12 free amino acids,

respectively; in the leaves and roots of Crambe koktebelica — 16 bound and free and 18



bound and 13 free amino acids, respectively. Of the free amino acids, histidine
predominates in the leaves of Crambe cordifolia, and arginine and valine predominate
in Crambe koktebelica. Of the bound amino acids, glutamic acid was found in the
leaves of both species (14.931 pg/mg and 7.863 ug/mg, respectively).

Free and bound amino acids of the roots of Crambe cordifolia and Crambe
koktebelica, their qualitative composition and quantitative content were determined by
GC/MS. Of the free amino acids, the essential amino acid proline predominated in the
roots of Crambe cordifolia, lysine predominated in the roots of Crambe koktebelica,
and aspartic acid dominated the bound amino acids in both studied objects (11.303
pug/mg and 10.961 pg/mg, respectively).

Quantitative content of phenolic compounds: sum of phenolic compounds, sum
of hydroxycinnamic acids, sum of flavonoids, tannins and polyphenols, which was
(6.51 +0.12) %, (7.18 £ 0.14) %, (0.99 + 0.02) % and (1.08 + 0.06) %:; (3.02 + 0.12)
%, (2.82 +0.02) %, (0.78 £ 0.05) % and (0.71 £ 0.02) %; (4.80 + 0.12) %, (4.52 +0.12)
%, (0.63 +0.04) % and (0.78 + 0.02) %; (2.39 + 0.02) %, (2.12 + 0.02) %, (0.96 + 0.12)
% and (0.92 = 0.12) % and (4.06 + 0.03) %, (3.98 £ 0.09) %, (2.22 + 0.10) % and (2.44
+ 0.05) % in terms of dry raw materials, respectively.

The presence of rutin and luteolin was established in the leaves of Crambe
cordifolia by the TLC method, and rutin and quercetin in the roots; in the leaves of
Crambe koktebelica — isoquercitrin and luteolin, in the roots — isoquercitrin and traces
of kaempferol. Chlorogenic, neochlorogenic, rosmarinic, ferulic, p-coumaric and
caffeic acids in the raw materials of both types of Crambe L. were identified by PC
and TLC methods.

The qualitative composition was determined by HPLC and the quantitative
content of individual phenolic compounds in the raw materials of Crambe cordifolia
and Crambe koktebelica was determined: components of tannins (epigallocatechin,
halocatechin, catechin, epicatechin, catechin gallate and epicatechin gallate); free gallic
and ellagic acids; hydroxycinnamic acids (chlorogenic, caffeic, syringic, p-coumaric,
sinapinic, ferulic, cinnamic, quinine), flavonoids (rutin, luteolin, neohesperidin,

quercetin, naringin, kaempferol, isoquercitrin). HPLC analysis showed that leaves of



Crambe cordifolia and Crambe koktebelica contained the most neohesperidin, the
content of which was 1676.71 pg/g and 1809.44 ug/g, respectively. Rutin (42.69 pg/g),
naringin (50.96 mcg/g), kaempferol (64.46 ng/g) and quercetin (135.91 mcg/g) were
found in the roots of Crambe cordifolia; isoquercitrin (68.95 pg/g), naringin
(56.11 ug/g) and a small amount of kaempferol — 3.36 pg/g — in the roos of Crambe
koktebelica. The quantitative content of individual flavonoids in the roots of the studied
species of Crambe L. was much lower than in the leaves.

Of the hydroxycinnamic acids, chlorogenic acid dominated in the roots of
Crambe cordifolia and the leaves of Crambe koktebelica, the content of which was
421.6 png/g, 278.4 ng/g and 547.62 ng/g, respectively. Caffeic acid was predominant in
the leaves of Crambe cordifolia, the content of which was 218.43 pug/g.

HPLC analysis showed that the leaves of Crambe cordifolia and Crambe
koktebelica contain the following components of tannins: halocatechin (0.39 % and
0.31 %), epigallocatechin (0.56 % and 2.31 %), catechin and 0.06 %), epicatechin (0.03
% and 0.05 %), epicatechin gallate (0.02 % and 0.04 %), and free gallic (0.02 % and
0.03 %) and ellagic (0.02 % and 0.012 %) acids, respectively; roots of Crambe
cordifolia and Crambe koktebelica — halocatechin (0.39 % and 0.43 %),
epigallocatechin (0.57 % and 2.34 %), catechin (0.03 %), epicatechin (0.03 % and 0.04
%), epicatechin gallate (0.02 % and 0.01 %), catechin gallate (0.02 % and 0.03 %),
respectively. 0.01 % free gallic acid was found only in the roots of Crambe koktebelica.

The GC/MS method was used to determine the qualitative and quantitative
content of components of volatile compounds in the raw materials of Crambe
cordifolia and Crambe koktebelica. 33 components of volatile compounds were found
in the leaves of Crambe cordifolia, of which 25 were identified; in the leaves of
Crambe koktebelica — 28 components, 15 were identified. Common components of
volatile compounds of the studied species are: B-farnesene, B-ionone, bisabolol oxide
A, dibutyl phthalate, phytonutrient, 3-methyl-2- (3,7,11-trimethyldodecyl) furan, n-
hexadecanoic acid, phytol, 2-ethylhexylhydrogen phthalate, geneikozan, nonakozan.

Quantitative content of 11 macro- and microelements was detected and

determined in the raw materials of Crambe cordifolia and Crambe koktebelica. The



following elements accumulate in significant quantities from macronutrients: K —
28884 mg/kg in the leaves of Crambe cordifolia and 29922 mg/kg in the leaves of
Crambe koktebelica and Ca — 1522 mg/kg and 2451 mg/kg, respectively. The roots of
both types of Crambe L. are also dominated by macronutrients K and Ca, the content
of which was 29765 mg/kg and 30567 mg/kg and 2008 mg/kg and 2501 mg/kg,
respectively.

Morphological and anatomical analysis of the leaves and roots of Crambe
cordifolia and Crambe koktebelica was carried out, the main diagnostic macro- and
microscopic signs were determined. Projects of quality control methods (QCM)
“Leaves of Crambe cordifolia”, “Roots of Crambe cordifolia” were developed.

The optimal conditions for obtaining thick extracts from the leaves and roots of
Crambe cordifolia and Crambe koktebelica were determined, for which the QCM
projects “Thick extract of the leaves of Crambe cordifolia”, “Thick extract of the roots
of Crambe cordifolia” were developed.

Acute toxicity of thick extracts of the leaves of Crambe cordifolia and Crambe
koktebelica was established, which according to K. K. Sydorov classification are
referred to the toxicity class VI — almost harmless substances, LDs;>5000 mg/kg.

A pharmacological study of thick extracts of the leaves and roots of Crambe
cordifolia and Crambe koktebelica was performed, the presence of hepatoprotective
and antioxidant activity was established. The studied thick extracts at a dose of 100
mg/kg showed a hepatoprotective effect, which was somewhat inferior to the activity
of the Silibinin comparison drug.

It was studied the antioxidant activity of thick extracts from the leaves and roots
of Crambe cordifolia and Crambe koktebelica in vitro. Thick leaf extracts of both
species of Crambe compared to thick root extracts showed a better ability to inhibit the
DPPH radical. Their IC50 values were (358.27 + 2.78) ug/mL and (374.18 + 3.57)
ug/mL, respectively.

Key words: Crambe cordifolia, Crambe koktebelica, leaves, roots, thick extract,
biologically active substances, pharmacognostic and pharmacological research,

morphological and anatomical analysis.
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