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FOP/IIOXA ACTPEBUHKOBAA —
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B.H. Byboenuuxosa, U.B. Cmennoea

DedepanvHoe eocyoapcmeaentoe 0100xHcemHoe 00ueoopa30eamenbHoe yupexcoeHue 8vicuie20 00pa308anUs
«Kypckuii 2ocyoapcmeaennulii meouyurckuil yHueepcumemy Munzopasa Poccuu,
305041, Poccus, e. Kypck, yn. K. Mapxca, 3
E-mail: bubenhikova.ksmu@yandex.ru

Pacmenus pooa I'opnioxa (Picris L.) cemeticmsa Acmposvie (Cnooscrnoysemusie) — Asteraceae (Compositae) npu-
MEHAIOMCA 8 HAPOOHOU MeOuyuHe 8 Kauecmee OuypemuyeckKux, Hcenue2oHHbIX, CiabumenbHslx, 00e3001U8a0uuXx,
NOMO2OHHBIX, MASUUMENbHBIX cpedcms. OOHAKO, XUMUHECKUTI COCTNAS UX U3y4eH HedoCcmamouHo. B uacmnocmu, npu
U3YUeHUU 20PTIOXU ACMPEOUHKOBOU 8 HAO3eMHOU, 8 MOM Yucie U COYBEMUIX, NOO3eMHOU YaACMAX HALlOeHbl CeCK8U-
mepnenoguie NAKMOHbl,; 6 TUCIbAX — [-CUmocmepun,; 6 NOO3eMHOL Yacmu — mpumepnenouovl. Llenvio pabomut asu-
J10Cb UCCTe008aHUEe KAYECBEHHO20 COCMABA U KOTUUECTNEEHHO20 COOEPHCAHUS DUONOSUYECKU AKTNUBHBIX BellecTng
mpaswvl 2opaoxu Acmpebunkosoill. Mamepuansl u Memoosl. B kauecmee mamepuana 0 UCCIe008aHUs ObLIA 8bl-
bpana naosemuasn uacms 2oprioxu acmpedunkosoil (Picris hieracioides L.), komopas bvlna 3a20mosiiena 6 okpecm-
Hocmax e. Kypcka 6 aseycme 2016 200a u svicyuwiena 6030yuiHo-meHegbim cnocobom. buonosuuecku akmugHvle e-
wecmea 05 NPOSeOeHUs. KAUeCmEeHH020 U KOTUHECTNBEHHO20 AHANU3A U36TeKANU PASTUYHBIMU IKCIPALEHMAMU:
600011, BOOHO-CNUPMOBLIMU PACMEOPAMU, XTOPOPOPMOM, 2eKCAHOM, U NPOBOOUTU UX U3YYEHUe C UCNOTb3068aHUeM
00UenpUHAMBIX MEMOoOUK humoxumuieckozo ananuza. Pesynemamot u odcyyncoenue. Yemanosneno nanudue yeine-
80008 (C80000HBIX U CEA3AHHBIX CAXAPOB, NONUCAXAPUOOB), OPSAHUYECKUX KUCTIOM, 8 MOM Yucie U acKopouHosou
KUCZIOmbl, eHONbHbIX coeOUuHeHUll (OYOUIbHBIX 8euecms, QrasoHOU008, KYMAPUHOS, SUOPOKCUKOPUUHBIX KUCIOM),
MPUMEPNeHo8ulx CanoHUH08, KApomuHouoos. Onpedeneno KoruiecmeeHHoe cO0epicanie 6000PaCcmeopUMbIX NOTU-
€axapuoos, NeKMUHOBbIX 6eujecms, OP2AHUYECKUX KUCIOM, ACKOPOUHOBOU KUCIOMbI, OYOUTLHBIX 8elyecms, (piasoHO-
U008, SUOPOKCUKOPUYHBIX KUCTOM, MPUMEPNEHOBbIX CANOHUHO8, KAPOMUHOUO08. YCMAHOBIEHO, UMO HAUDOOTLULYIO
SHAUUMOCIIL U3 USVUEHHBIX COeOUHEHULl ONid MPAgbl 2OPAIOXU ACMPEOUHKOBOU NPeOCmasnam cUOPOKCUKOPULHbIE
KUC10mul, Gragonoudsl, 6000paAcmeopumbvle NOIUCAXAPUObI, NEKMUHOsble seujecmad. 3akntouenue. IIposedentvle
uccnedo8anus NOKA3LI8ArOMm, Ymo OanbHeliuee GUMoXUMUYecKoe usyueHue mpassl 20puoxu A6AAemcs nepcneKmus-
HbIM C Yenblo UYUeHUs BO3MONCHOCINU ee UCTONb308AHUS 8 HAYYHOU MeOUYUHe U NOTYYeHUs HAd ee OCHO8e CO8PeMeH-
HbIX umonpenapamos.

Kntouesvie cnosa: copnioxa sicmpebunkosas, Acmposvle, mpasa, oumoxumuieckuti ananus
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The plants of the Hawkweed genus (Picris L.) belong to the Astrologic (Complex) family — Asteraceae (Composi-
tae) and are used in folk medicine as diuretic, choleretic, laxative, analgesic, sudorific, emollient remedies. However,
their chemical composition has not been studied sufficiently. Among other factors, in the process of the study sesquit-
erpene lactones were found in the aerial, including inflorescences, and subterranean parts; p-sitosterol was found in
the leaves, and triterpenoids were found in the subterranean part of the plant. The aim of this work was the study of
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the qualitative composition and quantitative contents of biologically active substances of the Hawkweed herb. Mate-
rials and methods. As a material for the study, the aerial part of Hawkweed (Picris L.) was chosen. It was harvested
in the vicinity of the city of Kursk in August 2016 and dried by air-shadow method. For the qualitative and quantita-
tive analysis biologically active substances were extracted by various extractants (water, hydroalcoholic solutions,
chloroform, hexane), and studied using conventional methods of phytochemical analysis. Results and discussion.
The presence of carbohydrates (free and bound sugars, polysaccharides), organic acids, including ascorbic acid,
phenolic compounds (tannins, flavonoids, coumarins, hydroxycinnamic acids), triterpene saponins, carotenoids has
been established. The quantitative contents of water-soluble polysaccharides, pectin substances, organic acids, ascor-
bic acid, tannins, flavonoids, hydroxycinnamic acids, triterpene saponins, carotenoids have been determined. It was
established that hydroxycinnamic acids, flavonoids, water-soluble polysaccharides, pectin substances represent the
greatest significance of the investigated compounds of the Hawkweed herb. Conclusion. The carried out researches
show that further phytochemical study of the Hawkweed herb is promising in order to study the possibility of its use in
scientific medicine and the production of modern phytopreparations on its basis.
Keywords: Hawkweed, Astrologic (Complex) family) — Asteraceae (Compositae), herb, phytochemical analysis

BBEJIEHME. Pacrenus pona Iopiroxa (Picris L.)
OTHOCSITCS K ceMelcTBY AcTpoBble (CIOXKHOIBETHBIC)
— Asteraceae (Compositae) noacemeiicTBy JlarykoBbie
(Lactucoidae) n npencTaBiIeHbl OJHOJICTHUMH, JBYJIET-
HUMH, PEXKE MHOTOJICTHUMH TPABSIHUCTHIMH PAaCTCHUSMH
C IPSMOCTOSIMUMH BETBHCTBIMH CTEOISIMHU. Xapakrep-
HOW OCOOEHHOCTBIO PAaCTEHHMH JTaHHOTO PO SIBISETCS
OIyIlIEHHE, TPEICTaBIEHHOE )KECTKUMH KPIOUKOBU/IHbI-
mu Bostockamu [1]. B pone nacuutsiBaercst oxoino 40 Bu-
JIOB, paclpoCTPaHEHHBbIX B cTpaHaX Cpean3eMHOMOpBS,
EBpasun n CesepHoit Adppuku [1]. B obnactsix Llen-
TpajbHOro YepHo3eMbs MpouspacTaeT 2 BUJa FOpIIoXu:
roputoxa sicrpedunkoBast (Picris hieracioides L.) n rop-
mroxa tBeppast (Picris rigida L.) [2].

Pactenus ponma Topiroxa HaxomsaT NPUMEHEHHUE B
HapOAHOW MEIUIMHE JUIsl JICUCHHs pa3sInuHbIX 3a0osie-
Banui. Tak, HampuMep, TOpiroxa sSCTpeOMHKOBAsI OKa-
3pIBACT MOYETOHHOE, KEIIUErOHHOE, 00e300MBaroliiee,
JIETKOE CIa0UTEeNbHOE U MATYUTENIbHOE JAeicTBHE [3, 4].
HacToil u3 TpaBbel npUMEHsIETCS IPU KEITYXE pa3IMIHO-
TO TIPOUCXOXK/ICHHS, B Ka9eCTBE CIa0UTEIILHOTO CPEACTBA
ripu 3anopax [3]. Hacroii Takke NpUMEHSIOT IpH 00X
npu ymubax BHYTPeHHHX opraHoB [3]. 3MensueHHbIC
JIUCThS B BUAE MIPUIAPOK UCIIONIB3YIOT JUI PA3MATYEHUS
IJIOTHBIX BOCHIAJIUTEIBHBIX 04aros [3].

B TubGerckoil MeaMIIHE HAXOANT NPUMEHEHUE TOp-
JIOXa SIMOHCKasl, KOTopasi IPUMEHSEeTCs Kak IOTOTOHHOE
cpencTBo aist JjedeHus: auxopaaku [4]. Ha JlaneHem
BocTtoke ee HCIONB3YIOT Kak cIa0UTeIbHOE U JUIsl JIeue-
HUS HEPBHBIX Oose3Hel [4].

Ha Kagkase ropitoxa sicTpeOMHKOBasI BbIPAIINBaeT-
Csl KaK OBOIIHAsI KyabTypa [4].

Jlnst ropiioxu sCTpeOWHKOBOM ycTaHOBIICHA U (ap-
MaKOJIOTMYeCKasi aKTUBHOCTh, TaK y SKCTPAKTOB U3 IJIO-
JIOB M HAJ[3¢MHOHN 4aCTU PACTEHUs BBISIBIEHA aHTUOKCHU-
JIAaHTHAasi aKTUBHOCTB [5—7]. BOIHO-CIIUPTOBBIM HKCTPAKT
13 HaJ3€MHOHM 4acTH MOKa3aJl Halu4ue MPOTHBOBOCIHA-
JUTENBHOM, aHTHOAKTepHaIbHOW W IUTOCTaTHYECKOM
aKTHUBHOCTEH [6—8].

B pacrenusx popa I'opnroxa HalifieHBl pas3jIn4HbIE
KJIACChl IPUPOJIHBIX COEIUHEHHUH: CECKBUTEPIEHO-
BbI€ JIAKTOHBI, TPUTEPIICHOBBIE COCIUHEHUS, (PEHOIIBI U
WX TPOU3BOIHEIC, (pIIaBOHOHIHBIC coequHeHus [5]. B
YaCTHOCTH, TOPITIOXA SICTPEONHKOBASI COAEPIKUT CECKBU-
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TEPIIEHOBLIE JAKTOHBI B HAA3EMHOM, B TOM 4HCJIE U B
COLIBETHSX, U B MOJ3eMHOM YacTsax [9—11]; B IHCThAX 00-
HapyXeH B-curoctepuH U (aBoHons — u3oetuH [7, 12];
B IOJ3eMHOI yactu — TputepreHounsl [13]. Jdpyrue xe
KJ1acchl OMOJIOTMUECKH aKTHBHBIX BELIECTB B HAJ[3EMHOM
YacTH TOPJIIOXHU SICTPEOMHKOBOW JI0 Havaja HaIlero u3y-
4yeHus! ObuIM He M3ydeHbl. /{11 000CHOBaHUS ITPUMEHE-
HUSI HOBBIX BUJIOB JIEKAPCTBEHHOI'O PACTUTEIILHOTO Chl-
Pbsl B HAyYHOI MeIUIIMHE HEOOXOANMBI TTOJTHBIE JaHHBIC
0 €ro XMMHYECKOM COCTABE.

HEJIb PABOTDBI — uccienoBaHue KaueCTBEHHOTO
COCTaBa U KOJIMYECTBEHHOT'O COJIEP KaHMsI OMOJIOTHYECKH
AKTHBHBIX BEIECTB TPABBI TOPJIIOXHU SICTPEOMHKOBOH.

MATEPHUAJIBI U METO/bI. B kauectBe Mma-
TepHana Uil WCCIIENOBaHus Oblla BHIOpaHa HaJ(3eMHast
YacTb TOPIIOXU sicTpeOMHKOBOM (Picris hieracioides L.),
KOTOpast OblIa 3aroTOBJIEHAa B OKpecTHOCTAX I. Kypcka B
asrycre 2016 roga u BeICyII€Ha BO3AYIIHO-TEHEBBIM CIIO-
cobom. [list aHanmM3a OMOJIOTMYECKH aKTHBHBIX BEIIECTB
ObLIM BBIJICIICHBI CPEHHIE U aHATUTHYECKUE IIPOOBL.

Jlnst u3ydeHust cocraBa OMOIOTHYECKH aKTUBHBIX Be-
IIECTB TPaBbl TOPJIIOXU ACTPEOMHKOBOM TOTOBUIIN U3BJIC-
YEHHs C MOMOIIBIO Pa3IMYHBIX PACTBOPHUTENEH: BOMIBDI,
BOJJHO-CIIMPTOBBIX PacTBOPOB, XJOpodopma, rekcaHa, u
MIPOBOJMIIN U3yUEHHE €€ KAaUeCTBEHHOIO M KOJIMYECTBEH-
HOTO COCTaBa OOILENPHHATHIMH METOJUKAMHU (UTOXHU-
MUYeCcKoro aHanuza [14-26].

B BOOHBIX U3BIEUEHUSAX OINPEENIIN YIIEBOABI,
OpraHMYecKHue KHUCJIOTHI, AyOwibHble BemiecTBa. /s
OITpe/ieIIeH s CBOOOTHBIX CaxapoB MCIOJIb30BAIN Peak-
muto beprpana [14], a Taxxke xpomarorpagputo Ha Oyma-
re B CHCTEME pacTBOPHTEINICH H-OyTaHONI-IIMPUANH-BOJA
(6:4:3), mapayuienbHO XpomaTorpadupoBaIy U3BECTHBIC
00pasipl caxapoB. O6pabOTKy XpoMaTorpamm IpoBOIU-
JIM pacTBOpPOM aHMIMH-(Tanara [15].

Jlist onpenieneHus CBsI3aHHBIX CaXapoB UCIOJIb30Ba-
JIM peaKkLuo ¢ )KUAKOCTh0 DenrHra nocie npoBeieHus
rUposn3a Kucinoroi cepHoit 5% [14]. Cpeau nonucaxa-
PUI0B U3yYalu BOAOPACTBOPUMBIE MOIUCAXAPUABI, TEK-
TUHOBBIE BeleCTBAa. VX KOJIMYECTBEHHOE COAEp KaHUE
OINpeNeNsial TPAaBUMETPUUYECKU: U3BJIEKAaIH COOTBET-
CTBYIOIIIUM PACTBOPUTENIEM M OCAXKAAIN CIHPTOM ITU-
soBbIM [16, 17]. KayecTBeHHBIN cOCTaB Moyiucaxapuj-
HBIX KOMIUIEKCOB M3y4alli METO/IOM Xpomarorpaduu Ha
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OyMmare mocie NMpoBeJeHUs] KUCIOTHOTO Tuaposn3a. Ko-
JIMYECTBEHHOE COJIEPIKaHHe MOHOCAXapUJIHOTO COCTaBa
OTIpeIeIIsLIIN IeHCUTOMeTpuueckH [ 16].

Jnst KauecTBEHHOM OIIEHKH TPaBbl TOPIIIOXU SCTpe-
OMHKOBOM Ha COAEp)KaHWE OPraHMYECKHX KHCIIOT HC-
MOJTb30BAJIM METOJI TOHKOCIIOWHOM Xpomarorpaduu Ha
rutacTuHKax «Sorbfil» B cucreme pacTBopuTeneii: ciupT
STHIOBBIN 95% U KOHLIEHTPUPOBAHHBIM PacTBOp aMMU-
aka B coorHomeHuu 16:4,5. IlposiBuTeneM BhICTyIAN
pactBop OpomKpe3onoBoro 3eneHoro [15]. Coneprxanue
OpPraHMYeCcKHUX KUCIOT U aCKOPOWHOBOW KHCIIOTHI OIpe-
JEISUTH  TUTPUMETPUYECKUM METOJIOM, OPraHHYECcKHUe
KHCJIOTBI TUTPOBAJIM HATPUSI THAPOKCHIIOM, aCKOPOUHO-
BYIO KHUCIOTY 2,6-auxyiopdeHonnHI0(peHoIsITOM Ha-
Tpusi. Pacuer coneprkaHust OpraHn4eCKUX KUCIIOT BEJIU B
nepecyere Ha s1010uHy0 Kucioty [18]. bonee neraipHoe
M3y4YEeHUE KaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa
OpPraHMYeCKHUX KHUCIOT HPOBOJMIM C HCIOJIb30BAHUEM
METoJa Ta30KUAKOCTHOM XpOMaro-mMacc-CIieKTpoMe-
Tpun. CoziepkaHue OpraHuueCcKUX KHUCIOT PaCcCUUTHIBA-
JIM METO/IOM BHYTpeHHero cranjapra [19].

Hannume nyOMIIBHBIX BEIECTB YCTaHABIMBAIM Ka-
YECTBEHHBIMH PEaKIMSIMU C PacTBOPOM JKenathHa, ¢ 1%
pacTBOpoM XHMHMHA, ¢ xere3a (I11) ammonust cynbgarom, ¢
(hopMabICTHIIOM M KHCJIOTOH XJIOPHUCTOBOMOPOIHOM [15].

KonnyecTBeHHBII aHaNM3 Ha coiepkaHue JAyOWIib-
HBIX BELIECTB IPOBOIWIM MEpMaHTaHATOMETPUYECKUM
METOJIOM B Iiepecuere Ha TaHuH. [l aHanm3a cojepika-
HUSI 1yOMIIBHBIX BEIIECTB MPOBOJMIN IKCTPAarnpoOBaHUE
BOJION MIPU COOTHOLLICHUHU CBIPbsI U DKcTpareHTa — 2:250.
OTtOupanu 25 MII MOJYYCHHOTO BOIHOTO W3BJICUCHUS B
KOHUUECKYIO KoJOy, mprbasisutn 500 M1 BOJIBI OYHIIIECH-
HOH, 25 Mt uHANTOCYIb(OKKCIOTH ¥ THTpoBaiK 0,02 M
pacTBOPOM KajiHs ITepMaHraHara J0 MOSBICHUS 30J0TH-
CTO-XKEJITOrO OKpamMBaHus. [lapanieabHO NPOBOIHIH
KOHTPOJIBbHBIN onbIT [20, 21].

Jns wmccnenoBaHust cocraBa  (HIaBOHOMHBIX —COE-
JMHEHHH, TUJIPOKCUKOPUYHBIX KHCIOT — HCIOJIb30BAIIH
BOJIHO-CITUPTOBBIE M3BJICYECHHMS, KOTOPBIE TIOy4an HcUep-
neIBarolielt skerpakimei 70% u 50% crnupToM STHIOBBIM.
draBOHOM/IHBIE COEIMHEHUS WCCIEOBAIN METOAOM Oy-
MakHOHM xpomarorpaduu (Oymara mapkn FN-5-Filtrak) B
MOJIBIDKHOM (haze — KucioTa yreycHas 15%, a Taxke Meto-
JIOM TOHKOCJIOWHOW XpoMmarorpauu B CHCTEME PacTBOPH-
TeJer: THUIaIeTaT-KucaoTa MypaBbunas-soza (70:15:15).
Wnentndukaiiio (praBoHOUIHBIX COIMHEHHUH TIPOBOIMITH
110 MX XapaKTepPHOMY CBeueHHI0 B YD-cBere, BemmunHe R,
OKpacKe ISITEH MOCIIE MPOSIBICHNUS TapaMK aMMHaKa 1 Iip-
KOHUSI OKcujia quxiiopua 2% 1 CpaBHEHHUEM CO CTaHAapT-
HbIMH 00pa3namu ¢raBoHon10B (pupm «Sigma- Aldrichy,
«Duronananes», «Phytolaby [22].

KomnnuectBeHHoe copepkanue (raBOHOUIOB Ompe-
JISTISUTH C TIOMOIIBIO CIIEKTPO(OTOMETPHYECKOTO METO/Ia,
B OCHOBE KOTOPOTO JISKHUT PEaKIns KOMIUIEKCO00pa3oBa-
HUS C QJIFOMUHUSI XJIOPUIIOM, T.€. UCIob30Bamu audde-
PEeHILMAIBHBIN BApHAHT crieKTpodoToMeTpun [22].

I'MIpOKCHKOPUYHBIE KHCIOTHI M3y4aid OyMaKHOM
xpomarorpadueii (Oymara FN-5), B kauecTBe CHCTEMBI
pacTBOpUTENEH UCTHOIB30BAINA KUCIOTY YKCyCHYIO0 2%.

IIstHa npocmarpuBanu B Y®-cBeTe 10 U MOCHE MPOSIB-
JICHUS TTapaMHM aMMHaKa M CPaBHUBAJIM C W3BECTHBIMHU
o0pasnaMu THJIPOKCHKOPUYHBIX KUCIOT ((UpMbI «Sig-
ma-Aldrichy», «Ph. Eur. Reference Standard», «USP Ref-
erence Standardy) [22].

KonnyecTBeHHO I'MJPOKCUKOPUYHBIE KHCIOTHI OTpe-
JISTISUTH CEKTPOPOTOMETPHUIECKH 110 COOCTBEHHOMY MO-
rnoueHuto B YO-ceere. B kauecTBe dKCTpareHTa BhICTY-
nan cnupt 3TUIoBbIN 50%, BpeMs SKCTpakiuu 45 MUHYT,
HKCTPAKIHMIO MPOBOJIWIN 10 HACTYIUICHHS PaBHOBECHSI.
Pacuer comepkaHUsI TUAPOKCHUKOPHYHBIX KHCIIOT BEJH
B IlepecueTe Ha XJIOPOTEHOBYIO KHCIOTY. ONTHUECKYIO
IUIOTHOCTH U3MEPSUTH MpH JUTnHE BONHBI 330 HM [23].

KauecTBeHHBIN COCTaB KyMapHHOB HCCJICIOBAJIU B
XJIOPO(OPMHOM H3BIICUCHUH METOJIOM XpoMaTorpaduu
B TOHKHX cJI0sX copOeHTa (rutacTuHku «Sorbfil») B cu-
creMe pacTBopuTeiel Oenzon-stuianerar (2:1) B cpas-
HEHWU C M3BECTHBIMU 00pa3lamMu KyMapuHOB ((HUPMBI
«USP Sertificate», «Ph. Eur. Reference Standard») [15].

Jlyist U3y4eHus TPUTEPIICHOBBIX CATOHUHOB HCIOJb-
30Baji BOJHBIC, BOJIHO-CIIUPTOBBIE M XJIOPO(POPMHEIC
W3BJICUEHHS, KOTOpbIE XpomarorpadupoBald Ha ILIa-
ctuakax “Sorbfil” B cucTeme pactBopuTEnei XJI0po-
¢dopm-sTinarerar (5:1). B kadecTBe BemiecTB CpaBHe-
HUSI MCIIOJIB30BAJIM M3BECTHBIE 00pasllbl ypCOJIOBOH H
oJnieanoioBoit kuciot (pupma «Sigma-Aldrichy). [Tocrne
mporecca XpomMarorpadupoBaHus IUTACTHHKH 00padaThI-
BaJM pacTBOPOM KHUCIIOTHI cepHOil 20% u HarpeBaiu B
cymmisHoM mikagy rnpu 110° C. CoenvHeHus TpUTepIie-
HOBOM MPUPO/IBI OKPAIINBAINCH B MAJTMHOBBIN 1BET [24].

KonnuecTBeHHOE cofiepKaHUE CAllOHUHOB OIpe/e-
JISUTH METOJIOM CHEKTPO(POTOMETPUH, OCHOBAaHHBIM Ha
peakiy C KHUCIOTOH CepHOW KOHIIEHTPUPOBAHHOH ¢
JaTbHEHIIIM U3MEepeHHeM onTuieckoit miotnoctu. Co-
Jiep’KaHue CAllOHMHOB BEJIM B MEpecdeTe Ha OJIeaHoJo-
BYIO KHCJIOTY [24].

HccnenoBanue cocraBa KapOTHHOUIOB IIPOBOJAMIIN B
TeKCaHOBOH ()paKIMM METOI0OM TOHKOCIOHHON XpoMaro-
rpadun Ha muactuHKax «Sorbfil» B cucteme pactBopu-
Telnel rekcan-aneToH (8:2) B cpaBHEHHH € [3-KapOTHHOM.
XpomarorpaMMy MpOCMaTpUBAIM B BHIMMOM CBETE H
OTMeualu OKpacky msTeH [15].

J11st KOTMYEeCTBEHHOTO OIPEIEIICH s KapOTHHOMIOB
pacTUTENBHOE ChIPbE IKCTPArupoBak rekcaHom. OnTu-
YEeCKYI0 IUIOTHOCTh MOJYYEHHOTO M3BJICUEHHsS OIpejie-
JISUTH CHIEKTPO(OTOMETPUYUECKH TIPU JUTMHE BOJHBI 453
HM. CozepkaHue pacCcUMTHIBAIM B Tepecyere Ha [-ka-
poruH [15].

PE3VYJIBTATBI U OBCYKJIEHHUE. Ananus pe-
3yJIBTaTOB MCCIIEIOBAHMSI TIOITBEP/IHII ITPUCYTCTBUE CBO-
OOIHBIX U CBSI3aHHBIX CaxapoB B TPaBe TFOPJIIOXHU sSCTpe-
OMHKOBOH: NpPU HAarpeBaHWU Ha BOJASHOW OaHe paBHBIX
00BEMOB BOJHOTO W3BIICUCHUSI M KuaKocTH DenuHra
BBIMAJaJI OCaJ0K 3aKUCH MEAHM OpaHKEBOI0-KpacHOTO
L[BETA, YTO CBUJICTEIHCTBOBAJIO O HAJIMYMH CBOOOIHBIX
caxapoB. MeTooM OymMa)xHOH Xpomarorpaduu BOIHOTO
W3BJICUCHHSI B CHCTEME PacTBOpUTENeH H-OyTaHOJI-IH-
punuH-Boa (6:4:3) yCTAaHOBJICHO HAJIMYHE CBOOOIHBIX
caxapoB: TIIFOKO3bI M ()PYKTO3BI.

35



Dapmakozno3us, Gomanuxa
Pharmacognosy, Botany

Dapmayus u papmaronoeus T. 6 Ne 1, 2018

[NosiBnienne ocanka ¢ xunkoctbio dennnra, 60Ib-
mero 1no o0beMy MHOCIE TPOBEACHHS THAPOIN3a C KHC-
JIOTOW CEepHOM, CBUIETENILCTBYET O HATUYMM CBSI3aHHBIX
caxapoB (IIMKO3HUIOB).

Pesynbrarel u3ydeHHs MOJUCAaXapHUIOB CBHUJE-
TEIbCTBYIOT O JOCTATOYHO BBICOKOM COJEpKAHUU
BOZOPAaCTBOPUMOTO  MOJIMCAXapUAHOTO  KOMILIEKCa
(10,20+0,22%), HECKOJbKO HHXKE OTMEYEHO COJep-
JKaHUE MEKTUHOBBIX BemecTB (8,26+0,23%) oT Macchl
BO3/YIITHO-CYXOTO ChIpbs (Tabu. 1), 4TO XapakTepHO
IS pacTeHUM cemeiictBa ActpoBsie [5, 25, 26]. Pe-
3yJIbTaThl M3Y4Y€HUs MOHOCAXapHUJIHOTO COCTaBa IO-

Ka3aJid, 4TO B MX COCTaB BXOJAST KaK HEUTpaJIbHBIC:
rajakrosa, apabunosa, Gpykros3a, KCnio3a, paMHO3a,
TaKk M KHCIIBIE MOHOCAaXapH/bl: TaJaKTypOHOBas |
IIIOKYpOHOBasi KUCIOTHL. WX coneprxanue B Bojopa-
CTBOPUMOM IMOJIUCAXapUIHOM KOMILIEKCE KoJeOnercs
or 0,90% (pamuoza) no 11,80% (¢dpykros3a), B mek-
TUHOBBIX BemecTBax oT 0,20% (pamuo3a) no 89,70%
(ranmaktypoHoBasi kuciora). [IpeoOmagaromumu Mo-
HOCaxapH/aMu B BOZOPACTBOPHMOM ITOJIMCAXaPUTHOM
KOMILUICKCE sIBIsitoTCs ranakrosa (9,40%) u dppykrosa
(11,80%), B NEKTUHOBBIX BELIECTBaX — rajakTypPOHO-
Bast kuciuora (89,70%).

Tabnuya 1 — Cocmaeg u codepricanue nOIUCAXAPUOHBIX KOMNIEKCO8 MPAGHL 2OPTIOXU ACHPEOUHKOBOT

HaumenoBanne nonmcaxapuz- | ComepkaHne moiucaxapu- MoHocaxapuaHbIi Conepxanmne
HOT'O KOMILIEKCa HOro KoMIuiekca, % coCTaB MOHOCAXapuaoB, %
BonopacTtBopuMslii nonucaxa- 10,20+0,22% ¢dpykro3a 11,80+0,53
PUIHBINA KOMIUIEKC rajiaKrosa 9,40+0,40
KCHUJI03a 2,30+0,10
pamMHo3a 0,90+0,04
IIIOKYPOHOBAsl KUCIIOTA 3,60+0,14
IlekTHHOBBIN KOMILIEKC 8,26+0,23% apabmHO3a 1,90+0,08
rajjakro3a 1,30+0,06
KCHJI03a 0,30+0,01
paMHO3a TaTaKTypOHOBAS 0,20+0,003
KHCJIOTa 89,70+3,98

[IpoBeneHHBIE WCCIENOBAHUS CBUACTEIBCTBYIOT O
TOM, YTO TOPJIOXa SCTPEOMHKOBAS MOXKET CTaTh MCTOU-
HUKOM BOJIOPACTBOPHUMBIX TTOIMCAXapUIOB U IEKTHHO-
BBIX BEIIECTB. Y BOIOPACTBOPHMEIX IOJHCAXAPHUIOB
YCTaHOBIICHBI TPOTHBOBOCIIATUTEIBHBIC, TEMaTONpPO-
TEKTOPHBIC, UMMYHOMOAYIUPYIONIUE W JAPYTHE BUIBI
neiictBus [5]. IlekTWHOBBIC BemiecTBAa HAXOIAT MpPHU-
MEHCHHE B Ka4eCTBE COPOCHTOB M JCTOKCHKAHTOB JIJIS
nedeHns 3a00JICBaHUHN KETYIOYHO-KHUIICYHOTO TpPaKTa,
TIPH OTPABJICHUH COJISIMHU TSKENBIX METAJUIOB, PAIHOHY-
KJIMJIaMH, 9YTO CBSA3aHO C TEM, YTO IICKTUHOBEIC BEIIIECTBA
00pa3yroT ¢ TOKCHHAMH, COJISIMH TSDKEIBIX METaJUIOB H

PAANOHYKIMAAMU HEPACTBOPHUMBIC KOMIIJIICKCBI, KOTO-

pBIE JIETKO BBIBOISTCS W3 OpraHM3Ma deloBeka. Kpome
TOTO, 3aIIUTHOE JICHCTBUE MEKTHHOB CBA3aHO C MX CIIO-
COOHOCTBIO YIYUIIATh MEPUCTATBTUKY KHIICIYHUKA, YTO
criocoOcTByeT Ooiee OBICTPOMY BEIBEICHHIO TOKCHHOB
u3 opranusma [27, 28]. DTu JaHHBIE COTIIACYIOTCS C JTaH-
HBIMH TI0 WCIIOJB30BAaHUIO TOPIIOXU SICTPEOMHKOBOHM B
HApOTHOW MEIWIIMHE W B TPOBEACHHBIX (hapMaKoIOTH-
YeCKHX MCCIIeA0BaHuAX [4— 8].

MeTtomoM TOHKOCHOHHOH Xpomarorpaduu ycTa-
HOBIICHO HalW4ue 4 COCTUHCHUH, OTHOCSIIUXCS K Op-
TAaHWYCCKUM KHCIIOTaM, C W3BECTHBIMH OOpa3aMu
HIACHTU(UIMPOBAHBl JTUMOHHAS, BHHHAS, SHTapHas W
ACKOpOMHOBAs KHCIIOTHI (Tabdm. 2)

Tabnuya 2 — Pe3ynbmamsl KauecmeeHH020 U KOJIUYECHIBEHHO20 ONPEOeeHUs
OuoN02UUeCKU AKMUBHBIX 6EULECE 8 MPAGE 20PTIOXU ACHPEOUHKOBON

HanmMenoBanue OHOTOTHYECKU CocTtaB HICHTUDUIIMPOBAHHBIX Conepanie
AKTHBHBIX BEHICCTB OHOJOTHYECKH aKTHBHBIX BEIECTB

OpraandecKue KHCIOTHI ACKOpOMHOBAsI, SHTapHAasl, BUHHAS, TMMOHHAS 5,28+0,25%
ACKOpOMHOBAsI KHCIIOTa 0,52+0,02%
JyOounpHBIC BemecTBa MIPEUMYIIECTBEHHO KOHAECHCHPOBaHHOH rpymnmsl |4,91+0,20%
daBoHOUIBI JIOTEOINH, IMHAPO3UI, anureHuH-4’-rroko3ua | 0,96+0,004%
I'mapoKcHKOpHYIHBIE KHCTIOTHI XJIOPOTEHOBasI, PepyaoBast 5,90+0,28%
Kymapunsl CKOIIOJICTUH, KyMapHH -
TpuTepreHoBBIE CATTOHUHBI 0JICaHOJIOBAS KMCJIOTA 0,44+0,01%
KapoTtuHon sl B-xapoTuH 13,03+0,02 Mr%

Opraandyeckue KUCIOTH IPUBIEKAIOT K cebe 00ib-
iee BHUMaHue. J{J1st HUX YCTaHOBJICHBI OAKTePHUIIUIHOE,
JKEJTUETOHHOE, YJIydlIaloliee IMUIIEeBapeHNue CBOICTBA
[19, 29].

CozieprkaHne OpraHUYeCKUX KHCIIOT, ONPeIeIEHHOS
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TUTPUMETPUUCCKIM METOZIOM B TIepecueTe Ha sI0I0IHYTO
KHCIIOTY, cocTaBuio 5,28+0,25%, ackopOnHOBOH KHCIIO-
161 0,52+0,02%.

Omnpenenenne cocTaBa v COAEPKaHNS OPraHNIECKUX
KHCJIOT, IPOBEAECHHOE C TOMOIIBIO METO/A Ta30)KUAKOCT-
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HOW XpOMaro-Macc-CHeKTPOMETPUH, TOKA3aJI0 HAJTMYUE
11 xucnor. ConeprkaHue KaxJI0H U3 HUX KOJIeDalIoch OT
13,214£0,30% mo 1382,90+£25,21%, ¢ mpeobiaganuem
sionounoit (1144,37 mr/kr), iumonHoi# (1382,90 mMr/kr) n
neByinHOBOM (1191,99 mr/kr) [30].

B TpaBe ropmoxu sicTpeOMHKOBOH YCT@HOBJIEHO H
Haymuue (GeHONbHBIX coeanHeHnil. DeHobHbIE Coeu-
HEeHHUsl TIPEJCTaBlIeHbl AyOWIBHBIMH BelecTBaMu, ¢e-
HOJIKapOOHOBBIMU KHCJIOTaMH, (p1aBOHOMAAMU M KyMa-
PHHAMH.

Pesynprarbl KayeCTBEHHBIX peaknui W KoJnue-
CTBEHHOTO aHalli3a Ha JyOWSIbHBIC BEIIECTBA CBUJIE-
TENLCTBYIOT O TOM, YTO B TPABE TOPIIOXU ICTPEONHKOBOM
cozieparcst JyOWIIbHBIE BEIIECTBA, NPEHMYIIECTBEHHO
KOH/ICHCHPOBAHHON TpYIIBI (YepPHO-3€JIeHOe OKpalllu-
Banue c xene3a (III) ammonus cynbpdaroM u BbIazeHue
ocanka ¢ (OPMaIBAETHIOM M KUCIOTOH XJIOPHUCTOBO-
JIOPOJIHOH), U MX COJEepIKaHHE OTHOCHUTEILHO HEBEIMKO
(4,91£0,20%).

B pesynbrare mccienoBaHusl BOJAHO-CIMPTOBOTO W3-
BJICUCHHS] METOIaMi OyMa)KHOW M TOHKOCIIOWHOW XpoMma-
Torpauu B TpaBe TOPJFOXU SICTPEOMHKOBOI OOHAPYKUITH

He MeHee 4 BeIIeCTB, OTHECEHHBIX K (NIaBOHOUIHBIM COe-
nvnenuam ¢ R = 0,28, R, =0,40,R,=0,64,R = 0,82 (TCX,
CHCTEMa paCTBOPHTEINICH: JTHIIAIETaT-KUCIOTa MYpPaBbH-
Has-Boza (70:15:15)). B cpaBHeHHMH ¢ JOCTOBEPHO M3BECT-
HBIMU COCAMHEHMSIMU (IIaBOHOMIOB OBLIM MJICHTU(HIH-
POBaHbI 3 BEIIECTBA, U3 HUX | arIMKOH WASHTH(UIIUPOBAH
kak moreomu (R, = 0,28) n 2 mmkosujaa: 1MHAPO3UL
(R, = 0,40) n arrennn-4’-rmokosun (R, = 0,64). ITpose-
JICHHBI aHaJIU3 Ha coiepkaHue (IaBOHOMJOB MOKa3all,
41O (HIIaBOHOM/IBI TOPITIOXH SICTPEOMHKOBOM MPE/ICTABICHBI
(raBoHaM¥, B OCHOBHOM IVIMKO3MaMHU allMTeHUHA U JIO-
TEOJIMHA, TTPEOONIAIAIOIIMMU CPEAN HUX SIBIISIIOTCS MX MO-
HO3UJIBI. J{JIsl KOJTMYECTBEHHOTO ONpeeNieHust (rIaBOHOH-
JIOB B TPaBe TOPIIOXH SICTPEOMHKOBOM MomudUIMpoBaHa
METOJIMKa KOJIMYECTBEHHOTO OINpPE/ICNICHUs (IaBOHOWIOB
[31]. IlepBoHauanbHO OBUTH M3YUYEHBI YCIOBHS DKCTparu-
poBaHMs (HIIABOHOMIOB: CTENEHb M3MEIBYCHHOCTH ChIPbS,
BpeMsl DKCTPAKIMHU, BBIOOp AKCTpareHta. B pesynbrare
YCTaHOBJICHBI ONTHMAJIBGHbBIC YCIOBHUS SKCTPAKIIMH: JKC-
TpareHT — 70% CHOHMPT ATHIOBBIH, NPOIOJHKUTEIHLHOCTD
9KCTPAKLMK — 75 MUHYT, CTENICHb N3MEJIBYCHUS CBHIPBS —
1 MM, cooTHoIIIEHHE ChIphe-3KkcTpareHT — 1:100 (Tabm. 3).

Tabnuya 3 — 3aeucumocms ycioeuil IKCMPAKyuu Ha NOJTHONY U36J1eUeHUS (PIABOHOUO0E
U3 Mpagvl 20paloXu ACMpPEeOUHKOBOI

Ye10BHs IKCTPAKIUH Conep:xanue cyMMbl ()1aBOHOHI0B, %o
CreneHb U3MENBYCHHOCTH ChIpbs, MM
1,0 0,78+0,03
2,0 0,74+0,03
3,0 0,58+0,02
OKCTpareHT: CIUPT STUIOBBIN, %
30 0,44+0,02
50 0,46+0,02
70 0,78+0,03
96 0,41+0,01
Bpewmst sxctpakiun, MuH (70% cnupt 3TUIOBBIH,
COOTHOILIEHHE ChIpbe-dKcTpareHt 1:100)
30 0,64+0,02
45 0,78+0,03
60 0,85+0,03
75 0,96+0,04
90 0,52+0,02

B mporecce nccnenoBaHus ObIT YCTAHOBIEH MaK-
CHMYM TIOTJIOIIEHHS BOIHO-CIHPTOBOTO H3BIICUCHUS
W3 TPaBbl TOPIIOXH SCTPEOMHKOBON C aTFOMHHHUS XJIO-
PpHUIOM, KOTOPBII HaXOOUTCA MPH ITMHE BONHBEI 395 HM
M COBIAJaeT C MaKCHMyMOM IIOTJIOIICHUS ITMHAPO3HU-
na  (JIFOTEONHH-7-TIIOKO3HI) C aJIOMHHHUS XJIOPUIOM
(puc. 1). Pacuer Benu ¢ MCTIONB30BAHNEM YACIBHOTO TI0-
Ka3aTess MOITIOMICHHUS IIMHAPO3UAA C ATFOMUHIS XJIOpH-
JIOM, KOTOPBIN paBeH 345.

PazpaboranHOl METOAMKOW MPOAHATH3HPOBAHO
CBIphE TOPIIOXH SCTPEOMHKOBOH, B pE3ylbTaTe ycTa-
HOBJICHO, YTO cofiepyKaHue (IaBOHOUIOB KOJeOIeTCs OT
0,64+0,02% no 0,96+0,04%. DToT mOKa3areib MOXKET
OBITh MCTIONB30BaH Ui CTAHAAPTH3ALNHN CHIPBS TOPITIO-
XH SICTPEOMHKOBOW, & MMEHHO IUIS OTPEICeIICHUsS IO/~
JUHHOCTH U T00POKadueCTBEHHOCTH.

B cocraBe THIPOKCHKOPUYHBIX KHCIOT XPOMATO-
rpaU4ecKd yCTAHOBJICHO HaJMuue 4 COEAMHEHUH C
R,=0,32,R,=0,43,R = 0,58, R, = 0,66 (GymazHas Xpo-
Mmarorpadus, 2% Kucnora ykcycHasi). M3 HUX BemecTBoO
¢ R, = 0,32 B onpenenenHon CTeneHu JOCTOBEPHOCTH
uACHTU(UIIMPOBAHO Kak (epysoBas KUCIOTa, a Belle-
ctBo ¢ R, = 0,58 kak xymoporenosas kucnora. Pesynb-
TaTbl KOJMYECTBEHHOTO aHajiM3a TUAPOKCHKOPHYHBIX
KHCIIOT IIOKa3ajd, YTO MX COIEpKaHUe KoieOaercs OT
3,5540,16% 1o 5,90+0,28% (Tadmn. 2).

KymapuHbl B TpaBe ropiroxu sicTpeOMHKOBOH mpe-
CTaBJICHBI 2 COSIMHEHHUSIMHU, KOTOPbIE 110 XpoMaTorpadu-
YeCKOH NOIBIKHOCTH U B CPABHEHUH CO CTAaHAAPTHBIMH
o0pa3naMu KyMapHHOB HAECHTH(OUIIMPOBAHBI KaK CKOIIO-
netul (R, = 0,34) n xymapun (R, = 0,81).
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Pucynox 1 — lughgpepenyuanvroie cnekmpol no2ioweHuss 600HO-CRUPMOGO20 U3B1CUCHUS U3 MPAGDL 20PTIOXU
ACMPEOUHKOGOUL ¢ antoMUunUs Xa0puoom (1) u yunaposzuoa c antomunus xaopuoom (2)
6 6UOUMOIL 0Onacmu cnekmpa

@DeHOITBHBIC COCAMHEHMS, Ha HAIl B3IV, SIBJISIOTCS
OJIHOM W3 JCHCTBYIOIIMX TPYIIT OHOJOTUYCCKA aKTHBHBIX
COCITMHCHUH TOPITFOXU SICTPEOMHKOBOI U UM 00y CIIOBJICHA
AHTHOKCHUJIAHTHAS] aKTUBHOCTH TPABBI TOPITIOXH SICTPCOMH-
koBoH [32]. Ha aHTMOKCHIAHTHOM aKTUBHOCTH OCHOBAaHBI
MHOTHE BHIBI (DapMaKOJIOTHUCCKONH aKTUBHOCTH (HCHOIb-
HBIX COEIMHEHUI, Halpumep, BIUSHUE Ha CEpACUYHO-CO-
CYAHCTYIO CHCTEMY, CaXapHbIi JHabeT, aTrepoCKIIepo3,
THIICPTOHHIO ¥ JIpyrHe. AHTHOKCHIAHTBI O0JaaroT CIIo-
COOHOCTBIO TIONABJISITH CBOOOHO paIKAIBHBIC PEAKIIHY,
OHU XapaKTCPU3YIOTCSI HAJTWYUCM aHTHOKUCIHTCIIBHBIX
CBOICTB, KOTOPBIC JIGKAT B OCHOBE MX CIIOCOOHOCTH y4a-
CTBOBATh B PCAKIINH OKUCIHUTEIIHHBIX ITPOLIECCOB OPTraHU3-
Ma yesioBeka [33]. B cBsI3u ¢ BblllIeCKa3aHHBIM FOPIIIOXA SIC-
TPEOMHKOBAst MOXKET OBITh HCTOYHHKOM aHTHOKCHIIAHTOB.

Meronom xpoMarorpauy B TOHKHX CIIOSX COpOCH-
Ta YCTaHOBIICHBI TPUTCPIICHOBBIC CAIIOHWUHBI, KOTOPHIC
npejcTaBienbl 3 coenunenusamu ¢ R, = 0,29, R. = 0,79,
R, = 0,87. B cpaBHEeHMH C M3BECTHBIMU COE/IMHEHUSMU C
OITPEICIICHHOM CTEIICHBIO IOCTOBEPHOCTH HICHTU(DHITIPO-
BaHa oyicaHoI0Bast kuciora. CojiepKaHue TPUTESPIICHOBBIX
CAllOHMHOB B TPaBe TOPJIIOXH SICTPEOMHKOBOI B IepecyeTe
Ha 0J1eaHoJIOBYI0 Kucaoty cocrasisieT 0,44+0,01%.

Kaporunouas! uccienyeMoro pacteHust NpeacTaB-
nenwl 4 Bemectamu ¢ R, = 0,03, R,= 0,31, R, = 0,72,
R,.=0,92, omHo u3 kotopeix no Bennuune R = 0,92, okpa-
CKe ISITHA Ha XpOMaTOTpaMME W CPaBHEHUEM CO CTaH-
JAPTHBIM 00pa3IoM WICHTH(QHUINPOBAHO KaK B-KapOTHH.
B pesynbprare cieKTpoOTOMETPHYSCKOTO OMPEIICICHUS
KapOTUHOMI0B YCTAHOBHJIU, YTO UX COJEPIKAHUE COCTa-
pwio 13,03+0,57%.

B pesynbrare mpoOBEICHHBIX HCCICIOBaHUN yCTa-
HOBJIICHO, YTO HAUOOJBIIYIO 3HAYMMOCTh U3 U3YUCHHBIX
COCIMHEHUH JIJIsl TPaBBI TOPIFOXH SICTPCOMHKOBOM IIpe/I-
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CTaBIISIOT TUAPOKCUKOPHYHBIC KUCIOTHI (5,90+0,28%),
¢dmaBonounel  (0,96+0,04%), BOZOPAacCTBOPHMEIE IIO-
mcaxapuabl  (10,20+0,22%), NeKTHHOBBIC BeIIECTBA
(8,26+0,23%). JlaHHBIC KiIacChl OMOJOTHMYCCKU AKTHB-
HBIX BEIIECTB OYIyT BEHIMOIHATEH POJIb AKTHBHBIX KOMIIO-
HCHTOB U 00YCJIaBIMBATh MIMPOKUN CHEKTP (papmakoio-
THYCCKON aKTHBHOCTH TPABbI TOPIEOXH SICTPESOMHKOBOI.
3AKJIIOYEHHE:

1. V3yueH ka4ecTBEHHBIN cOCTaB OMOJIOTHYCCKH aK-
TUBHBIX BEIIECTB B TPaBE TOPIIOXU SCTPEOMHKOBOM, 3a-
rorosieHHOH B (a3y userenust B 2016 roxy B Kypckoii
o0nacTy. YCTaHOBJICHO HAIMYKE YIIICBOAOB (CBOOOTHBIX
U CBSI3aHHBIX CaxapoB, IMOJIMCAXAPUIOB), OPTraHUICCKHX
KHCJIOT, aCKOPOMHOBOM KHCJIOTHI, (PEHOIBHBIX COCIHHE-
HUH (IyOMIBHBIX BeUIecTB, (IaBOHOMJIOB, KyMapHHOB,
THJIPOKCUKOPUYHBIX KHUCIIOT), TPUTCPIICHOBBIX CAIllOHU-
HOB, KAPOTHHOHIOB.

2. OnpezeneHo KOJIMYECTBEHHOE COJIEp:KaHue BOJIO-
PACTBOPUMBIX ITOJUCAXApPUIOB, MEKTHHOBBIX BEIICCTB,
OpPraHUYECKHUX KHCIIOT, B TOM YHUCIIC U aCKOPOMHOBOM
KHCJIOTBI, TYOMJIBHBIX BEIICCTB, (DIIABOHOUIOB, THIPOK-
CUKOPUYHBIX KUCIIOT, TPUTEPIICHOBBIX CAIIOHMHOB, Kapo-
TUHOUIOB. YCTaHOBIICHO, YTO HAUOOJBIIYIO 3HAYUMOCTh
13 U3YYCHHBIX COCIUHCHUH I TPaBbl TOPIIIOXU SICTpPE-
OMHKOBOI TIPEACTABISIFOT THAPOKCUKOPHYHBIC KHCIIOTHI,
(hITaBOHOMIBI, BOJOPACTBOPHUMBIC ITOJIMCAXAPUIBI, TCK-
THUHOBBIC BCIIICCTBA.

3. Pe3ynbrarsl NpoBeeHHBIX HCCIEAOBAHUHN MOKa-
3BIBAIOT, YTO JalibHEHIICe (PUTOXHMMUYCCKOC H3YUCHUC
TPaBbI TOPIFOXH SIBIISICTCS TICPCIICKTUBHBIM C IIEIBIO U3-
YYCHUSI BOSMOXKHOCTH €€ HCITOJIb30BaHUS B HAYYHOI Me-
JUIIMHE U TIOJYYCHUS HA €€ OCHOBE COBPEMEHHBIX (hUTO-
MPEapaToB ¢ MIUPOKUM CIIEKTPOM (papMaKOIOTHICCKOM
AKTHUBHOCTH.
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INTRODUCTION. The plants of the Hawkweed
genus (Picris L.) belong to the family of Asteraceae
(Compositae), the subfamily of Laturbie (Lactucoidae)
and are presented by annual, biennial, rarely perennial
plants with erect branched stems. A characteristic feature
of the plants of this genus is spine, represented by rigid
hook-like hairs [1]. In the genus there are about 40 spe-
cies distributed in the Mediterranean, Eurasia and North
Africa [1]. In Central Chernozem region there are two
species of Hawkweed: Picris hieracioides L. and Picris
rigida L. [2].

The plants of the Hawkweed genus (Picris L.) are
used in folk medicine for the treatment of various dis-
eases, for example, as diuretic, choleretic, laxative, an-
algesic, sudorific, emollient remedies [3, 4]. This herb
infusion of is used for treatment of jaundice of various
origins, as a laxative for constipation [3]. It is also used
for pain in injuries of internal organs [3]. Ground leaves
in the form of fumes are used to soften dense inflamma-
tory foci [3].

In Tibetan medicine, Japanese Hawkweed is used as
a diaphoretic for the treatment of fever [4]. In the Far
East it is used as a laxative and for the treatment of ner-
vous diseases [4].

In the Caucasus, Hawkweed is grown as a vegetable
[4].

Pharmacological activity has been established for
Hawkweed. For example, antioxidant activity was de-
tected in extracts from fruits and aerial parts of the plant
[5, 6, 7]. Hydroalcoholic extracts from the aerial part
showed the presence of anti-inflammatory, antibacterial
and cytostatic activities [6—8].

In the plants of the Hawkweed genus (Picris L.)
there are various classes of natural compounds: sesqui-
terpene lactones, triterpenoid compounds, phenols and
their derivatives, flavonoid compounds [5]. Among other
factors, Hawkweed contains sesquiterpene lactones in
the aerial, including inflorescences, and in the subterra-
nean parts [9—11]; B-sitosterol and flavonoid-isoetin were
found in the leaves [7, 12]; and triterpenoids were found
in the subterranean part of the plant [13]. Other class-
es of biologically active substances in the aerial parts
of Hawkweed had not been explored till the beginning
of our investigation. To justify the use of new types of
herbal medicinal raw materials in scientific medicine,
it is necessary to have complete data on their chemical
composition.

THE AIM OF THIS WORK is the study of the
qualitative composition and quantitative contents of bio-
logically active substances of the Hawkweed herb.

MATERIALS AND METHODS. As a material for
the study, the aerial part of Hawkweed (Picris L.) was
chosen. It was harvested in the vicinity of the city of
Kursk in August 2016 and dried by air-shadow method.
For the analysis of biologically active substances, medi-
um and analytical samples were isolated. For the qualita-
tive and quantitative analysis of Hawkweed, biologically
active substances were extracted by various extractants
(water, hydroalcoholic solutions, chloroform, hexane),

and studied using conventional methods of phytochem-
ical analysis [14-26].

In the aqueous extracts, carbohydrates, organic ac-
ids, tannins were determined. To detect free sugars Ber-
trand’s test was used [14], as well as chromatography on
the paper in the n-butanol-pyridine-water (6: 4: 3) sol-
vent system. The samples of known sugars were chroma-
tographed in-parallel. The chromatogram was processed
with an aniline phthalate solution [15].

To detect bound sugars, after hydrolysis with 5%
sulfuric acid the reaction with Fehling’s liquid was used
[14]. Water-soluble polysaccharides, pectin substances
were studied among polysaccharides. Their quantitative
contents were determined gravimetrically: they were ex-
tracted with an appropriate solvent and precipitated with
ethanol [16, 17]. The qualitative composition of polysac-
charide complexes was studied by chromatography on
paper after acid hydrolysis. The quantitative determina-
tion of the monosaccharide composition was determined
densitometrically [16].

For qualitative evaluation of organic acids contents
in Hawkweed herb, the method of thin-layer chromatog-
raphy on sorbfil plates in the solvent system was used:
ethyl alcohol 95% and concentrated ammonia solution
in a ratio of 16: 4.5. The developer was made of bro-
mocresol green solution [15]. The contents of organic
acids and ascorbic acid were determined by titrimetric
method, the organic acids were titrated with sodium hy-
droxide, ascorbic acid — with 2,6-dichlorphenolindophe-
nol sodium. The calculation of the contents of organic
acids was carried out in terms of malic acid [18]. A more
detailed study of the qualitative and quantitative compo-
sition of organic acids was carried out using the method
of gas-liquid chromatography-mass spectrometry. The
contents of organic acids were calculated by the internal
standard [19].

The presence of tannins was established by qualita-
tive reactions with a gelatin solution, with 1% quinine
solution, with iron (IIT) ammonium sulfate, with formal-
dehyde and hydrochloric acid [15].

The quantitative analysis of the content of tannins
was carried out by a permanganatometric method in
terms of tannin. To analyze the content of tannins, water
extraction of raw materials and extractant was carried out
at a ratio of 2:250. 25 ml of the obtained aqueous extract
was taken into a conical flask, 500 ml of purified water
and 25 ml of indigosulfonic acid were added and titrated
with a 0.02 M potassium permanganate solution until a
golden yellow coloration appeared. In-parallel, the con-
trol experiment was carried out [20, 21].

To study the composition of flavonoid compounds,
hydroxycinnamic acids, water-alcohol extracts were
used, which were obtained by exhaustive extraction with
70% and 50% ethyl alcohol. Flavonoid compounds were
studied by paper chromatography (paper FN-5-Filtrak) in
the mobile phase — acetic acid 15%, and also by thin-lay-
er chromatography in the solvent system: ethyl ace-
tate-formic acid-water (70:15:15). The identification of
flavonoid compounds was carried out according to their
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characteristic luminescence in UV light, the magnitude
of the R, the color of the spots after the development
with ammonia vapour and zirconium oxide dichloride
2% and comparison with the standard samples of flavo-
noids (companies “Sigma-Aldrich”, “Filipinize”, “Phy-
tolab” [22].

The quantitative contents of flavonoids were de-
termined with the help of a spectrophotometric method
based on the complexation reaction with aluminum chlo-
ride, i.e. a differential version of spectrophotometry was
used [22].

Hydroxycinnamic acids were studied by paper chro-
matography (paper FN-5). Acetic acid 2% was used as a
solvent system. Before and after the exposure the spots
were examined in UV light with ammonia vapor and then
compared with the known samples of hydroxycinnamic
acids (Sigma-Aldrich, Ph. Eur. Reference Standard, USP
Reference Standard) [22].

Quantitatively, hydroxycinnamic acids were deter-
mined spectrophotometrically by their own absorption in
UV light. As an extractant, ethyl alcohol 50% was used,
the extraction time was 45 minutes, the extraction was
carried out until equilibrium. The calculation of the con-
tent of hydroxycinnamic acids was carried out in terms
of chlorogenic acid. The optical density was measured at
the wavelength of 330 nm [23].

The qualitative composition of coumarins was stud-
ied in the chloroform extraction by chromatography in
the thin layers of the sorbent (plate “Sorbfil”) in the sys-
tem of benzene-ethyl acetate solvents (2:1) in compari-
son with the known samples of coumarins (the firms of
“USP Sertificate”, “Ph. Eur. Reference Standard”) [15].

For the study of triterpene saponins, aqueous, alco-
hol and chloroform extracts were used. They were chro-
matographed on “Sorbfil” plates in a chloroform-ethyl
acetate solvent system (5: 1). As reference substances,
the known samples of ursolic and oleanolic acids (Sig-
ma-Aldrich) were used. After the chromatographic pro-
cess, the plates were treated with a sulfuric acid solution
of 20% and heated in the oven at 1100°C. The triterpene
compounds were stained crimson [24].

The quantitative contents of saponins was deter-
mined by spectrophotometry based on the reaction with

concentrated sulfuric acid with further measurement of
the optical density. The contents of saponins were calcu-
lated in terms of oleanolic acid [24].

The composition of carotenoids was studied in the
hexane fraction by thin-layer chromatography on the
“Sorbfil” plates in the solvent hexane-acetone system
(8: 2) in comparison with B-carotene. The chromatogram
was examined in visible light, and the color of the spots
was stained [15].

For the quantitative determination of carotenoids,
the plant raw material was extracted with hexane. The
optical density of the obtained extraction was determined
spectrophotometrically at the wavelength of 453 nm. The
contents were calculated in terms of f-carotene [15].

RESULTS AND DISCUSSION. The analysis of the
results of the study confirmed the presence of free and
bound sugars in the Hawkweed herb: when heating equal
volumes of water extraction and Fehling’s liquid on a
water bath, a precipitate of cuprous oxide of orange-red
took place, indicating the presence of free sugars. A pa-
per chromatography of aqueous extraction in the n-bu-
tanol-pyridine-water solvent system (6:4:3) revealed the
presence of free sugars: glucose and fructose.

The appearance of a precipitate with Fehling’s lig-
uid, a larger volume after hydrolysis with sulphuric acid,
indicates the presence of related sugars (glycosides).

The results of the study of polysaccharides indicate
a sufficiently high content of water-soluble polysaccha-
ride complex (10.20+0.22%); the contents of pectin sub-
stances (8.26+0.23%) by weight of air-dry raw materials
(Table 1) is somewhat lower. This is characteristic of the
plants of the Asteraceae family [5, 25, 26]. The results
of the monosaccharide composition study showed that
both — neutral (galactose, arabinose, fructose, xylose,
rhamnose) and acid monosaccharides (galacturonic and
glucuronic acids) are present in their composition. Their
content in the water-soluble polysaccharide complex
ranges from 0.90% (rhamnose) to 11.80% (fructose),
in pectic substances from 0.20% (rhamnose) to 89.70%
(galacturonic acid). The predominant monosaccharides
in the water-soluble polysaccharide complex are galac-
tose (9.40%) and fructose (11.80%), in pectic substances
— galacturonic acid (89.70%).

Table 1 — Composition and contents of Hawkweed herb polysaccharide complexes

Name of polysaccharide Content of polysaccharide Monosaccharide Monosaccharide
complex complex, % composition contents, %
Water-soluble polysaccharide 10.20+0.22% fructose 11.80+0.53
complex galactose 9.40+0.40
xylose 2.30+0.10
rhamnose 0.90+0.04
glucuronic acid 3.60+0.14
Pectin complex 8.26+0.23% arabinose 1.90+0.08
galactose 1.3040.06
xylose 0.30+0.01
rhamnose 0.20+0.003
galacturonic acid 89.70+3.98
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The carried out studies have shown that Hawkweed
can be a source of water-soluble polysaccharides and pec-
tin. Water-soluble polysaccharides have anti-inflammato-
ry, hepatoprotective, immunomodulatory and other types
of action [5]. Pectin substances are used as sorbents and
detoxicants for the treatment of diseases of the gastrointes-
tinal tract, in cases of poisoning with salts of heavy metals,
radionuclides due to the fact that pectin substances form
insoluble complexes with toxins, salts of heavy metals and
radionuclides, which are easily eliminated from the human

body. Besides, the protective effect of pectins is associated
with their ability to improve intestinal peristalsis, which
contributes to a faster elimination of toxins from the body
[27, 28]. These data are consistent with the data on the
use of the Hawkweed herb in folk medicine and in recent
pharmacological studies [4-8].

Thin layer chromatography has established the pres-
ence of 4 compounds belonging to organic acids; citric,
tartaric, succinic and ascorbic acids were identified with
known samples (Table 2).

Table 2 — Results of qualitative and quantitative determination of biologically active substances
in the Hawkweed herb

Names of biologically active Composition of identified biologically Contents
substances active substances
Organic acids ascorbic acid ascorbic, acid succinic, 5.28+0.25%
acid tartaric, acid citric
Ascorbic acid 0.52+0.02%
Tannins predominantly condensed group 4.91+£0.20%
Flavonoids luteolin, cynaroside, apigenin-4’ — glucoside | 0.96+0.004%
Hydroxycinnamic acids chlorogenic, ferulic 5.90+0.28%
Coumarins scopoletin, coumarin —
Triterpene saponins oleanolic acid 0.44+0.01%
Carotenoid -carotene 13.03+0.02 mg%

Organic acids attract more attention. They have bac-
tericidal, choleretic, digestive properties [19, 29].

The contents of organic acids, determined by the titri-
metric method in terms of malic acid, were 5.28+0.25%,
ascorbic acid was represented by 0.52+0.02%.

The determination of the composition and contents
of organic acids, carried out using the gas-liquid chroma-
tography-mass spectrometry method, showed the pres-
ence of 11 acids. The contents of each of them varied
from 13.21£0.30% to 1382.90+25.21%, with the preva-
lence of apple (1144.37 mg / kg), citric (1382.90 mg/kg)
and levulin (1191.99 mg / kg) acids [30].

In the Hawkweed herb, the presence of phenolic
compounds has also been established. Phenolic com-
pounds are represented by tannins, phenolic carboxylic
acids, flavonoids and coumarins.

The results of qualitative reactions and quantitative
analysis of tannins indicate that the Hawkweed herb con-
tains tannins, predominantly of a condensed group (black-
green coloring with iron (III) ammonium sulfate and precip-
itation of precipitate with formaldehyde and hydrochloric
acid), and their contents are relatively small (4.91 + 0.20%).

As a result of the study of water-alcohol extraction
by methods of paper and thin-layer chromatography, in
the Hawkweed herb there were found at least 4 sub-
stances related to flavonoid compounds with R .= 0.28,
R,=0.40, R .= 0.64, R, = 0.82 (TLC; as the solvent sys-
tem ethyl acetate-formic acid-water (70:15:15) were
used)). In comparison with the reliably known flavonoid
compounds, 3 substances were identified: 1 aglicon was
identified as luteolin (R, = 0.28) and 2 glycosides — as
cynaroside (R, = 0.40) and apigenin-4-glucoside (Rf =
0.64). The analysis carried out on the contents of fla-
vonoids showed that the flavonoids of the Hawkweed
herb are represented by flavones, mainly glycosides of

apigenin and luteolin, the predominant among them be-
ing their monosides. For the quantitative determination
of flavonoids in the Hawkweed herb, the procedure for
the quantitative determination of flavonoids has been
modified [31]. Initially, the conditions for extraction of
flavonoids were studied: the degree of the raw materi-
als grinding, the extraction time and the choice of the
extractant. As a result, the following optimal extraction
conditions were established: the extractant was 70%
ethyl alcohol, the extraction time was 75 minutes, the
degree of raw material grinding — 1 mm, the raw mate-
rial-extractant ratio — 1: 100 (Table 3).

In the course of the study, the maximum absorption
of water-alcohol extraction from the Hawkweed herb
with aluminum chloride was established, which is at the
wavelength of 395 nm and coincides with the maximum
absorption of cinaroside (luteolin-7-glucoside) with alu-
minum chloride (Figure 1). The calculation was carried
out using the specific absorption index of cinaroside with
aluminum chloride, which equals to 345.

The raw materials of the Hawkweed herb have been
analyzed by the developed methods. As a result it was
found out that the contents of flavonoids ranges from
0.64+0.02% to 0.96+0.04%. This indicator can be used
to standardize the Hawkweed herb raw materials, i.e. to
determine their authenticity and adequate quality.

In the composition of hydroxycinnamic acids the
presence of 4 compounds with R, = 0.32, R, = 0.43 and
R, = 0.58, R, = 0.66 (paper chromatography, 2% acetic
acid) has been chromatography established. Of these,
the substance with R, = 0.32 is identified as ferulic acid
to a certain degree of reliability, and the substance with
R, = 0.58 — as chlorogenic acid. The results of the quanti-
tative analysis of hydroxycinnamic acids showed that their
contents range from 3.55+0.16% to 5.90+0.28% (Table 2).
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Table 3 — Dependence of extraction conditions on the completeness of flavonoids extraction

firom the Hawkweed herb
Extraction conditions Contents of flavonoids amount, %
Degree of raw materials grinding, mm
1.0 0.78+0.03
2.0 0.74+0.03
3.0 0.58+0.02
Extractant: ethyl alcohol, %
30 0.44+0.02
50 0.46+0.02
70 0.78+0.03
96 0.41+0.01
Extraction time, min (70% ethyl alcohol,
raw material-extractant ratio 1:100)

30 0.64+0.02
45 0.78+0.03
60 0.85+0.03
75 0.96+0.04
90 0.52+0.02
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Figure 1 — Differential absorption spectra of aqueous-alcoholic extract of the Hawkweed herb with aluminum
chloride (1) and cynaroside with aluminum chloride (2) in the visible spectrum region

In Hawkweed herb coumarins are represented
by 2 compounds, which are identified as scopoletin
(R, = 0.34) and coumarin (R, = 0.81) by chromatograph-
ic mobility and in comparison with standard samples of
coumarins. Phenolic compounds, in our opinion, are one
of the active groups of biologically active compounds
of the Hawkweed herb and cause its antioxidant activity
[32]. A lot of types of pharmacological activity of phe-
nolic compounds are based on antioxidant activity, for
example, their effect on the cardiovascular system, dia-
betes mellitus, atherosclerosis, hypertension and others.
Antioxidants have the ability to suppress free radical re-
actions; they are characterized by the presence of anti-
oxidant properties, which are the basis of their ability to
participate in the reaction of oxidative processes of the
human body [33]. Due to the above, Hawkweed herb can
be a source of antioxidants.

By chromatography methods, triterpene sapo-
ninswere were established in thin layers of sorbent.
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They were represented by 3 compounds with R, = 0.29,
R, = 0.79, R, = 0.87. In comparison with the known
compounds, oleanolic acid was identified with a certain
degree of reliability. The contents of the triterpene sapo-
nins in Hawkweed herb in terms of oleanolic acid was
0.44 +0.01%.

The carotenoids of the plant under investigation were
represented by 4 substances with R = 0.03, R,= 0.31,
R.=0.72,R,=0.92. One of them was R, = 0.92 in magni-
tude, according to its colouring on the chromatogram and
comparison with the standard sample it was identified as
B - carotene. As a result of spectrophotometric determi-
nation of carotenoids it was found out that their contents
were 13.03+0.57%.

The results of the research showed that the high-
est value of the investigated compounds of Hawkweed
herb present hydroxycinnamic acid (5.90+0.28%), fla-
vonoids (0,96+0,04%), water-soluble polysaccharides
(10.20+0.22%), pectins (8.26+0.23%). These classes of
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biologically active substance will act as active compo-
nents and cause a wide range of pharmacological activity
of Hawkweed herb.

CONCLUSION:

1. The qualitative composition of biologically active
substances in Hawkweed herb harvested in the flowering
phase in 2016 in Kursk region was studied. The presence
of carbohydrates (free and bound sugars, polysaccha-
rides), organic acids, ascorbic acid, phenolic compounds
(tannins, flavonoids, coumarins, hydroxycinnamic acids),
triterpene saponins, carotenoids has been established.

2. The quantitative contents of water-soluble poly-

saccharides, pectin substances, organic acids, including
ascorbic acid, tannins, flavonoids, hydroxycinnamic
acids, triterpene saponins and carotenoids have been
detected. It has been established that hydroxycinnamic
acids, flavonoids, water-soluble polysaccharides, pectin
substances present the greatest significance of the inves-
tigated compounds in Hawkweed herb.

3. The results of the carried out researches show that
a further phytochemical study of the Hawkweed herb is
promising to in order to study the possibility of its use in
scientific medicine and the production of modern phyto-
preparations on its basis.
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