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HAKOMJIEHUE ®EHOJIbHbIX COEAUMHEHUX B HAO3EMHbIX OPFAHAX
BOJ1IOAYLLUKU KO3ENELLEJINCTHOWU (BUPLEURUM SCORZONERIFOLIUM WILLD.),
NMPOU3PACTAIOLLLEM B MPUBAUKAJIBE

1'pre0Y BO «UpkyTCckunii rocyaapCcTBeHHbIVi Me AMLUMHCKuIA yHnBepcuretT» Muuagpaesa Poccuu,

Upkyrck, Poccusi
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B Haod3emHbIx opeaHax eoa00ywKu ko3eaeyeaucmuol (Bupleurum scorzonerifolium Willd.), npouspacmaroweti 8
IIpubatikanve, Hakanausaromcs g.1a80Houdbl, eHo1KapboHo8ble KUCI0MbL, Jy6UlbHble seujecmsa. Hauborvwee
PasHoob6pasue kKa1ecmeeHHO20 cocmasa P.1a80HOUA08 XapaKmepHo 015 aucmbes. I10 KoauuecmeeHHOMy CO0epHCAHUID
¢1a80HOUA08, JYy6UNBbHBIX Bewjecm8 U eHOAKAPOOHOBLIX KUCA0M HAJ3eMHble 0p2aHbl U3yyaemo20 pacmenust
HepasHoYeHHbl, 60/1bule 8ce20 eHObHbIX COeUHEeHUTl HaKan/usaemcs 8 AUCMbIX U Y8emkax pacmeHus 8 nepuod
ygeemeHus.

Knio4deBbie cnoBa: peHosibHble coeanHeHus, pnaBoHouabl, AybusbHble BeljecTBa, peHoskapOoHOBbIE KUCOThI,
Bosiogyuika kozesneuennctHas, Bupleurum scorzonerifolium Willd.

ACCUMULATION OF PHENOLIC COMPOUNDS IN THE AERIAL ORGANS
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A plant of the genus Bupleurum L. is being introduced into medical practice and being used in traditional medicine as an
anti-inflammatory agent in diseases of the gastrointestinal tract, treatment of diseases of the liver and gall bladder. In
folk medicine, infusion from the herb Bupleurum scorzonerifolium Willd. is used externally for inflammatory diseases of
the eyes and skin diseases. B. scorzonerifolium is widespread and abundantly grows in the area of Ural Mountains, Altai,
Tuva, in the Krasnoyarsk region, Baikal region, and Buryatia. Detection of phenolic compounds in B. scorzonerifolium
was performed using qualitative analytical reactions. Studying the composition of flavonoids and phenol carbonic acids
was carried out by paper chromatography. We established that the leaves of B. scorzonerifolium contain quercetin,
kaempferol, rutin, hyperoside and isorhamnetin, stems - quercetin, kaempferol, rutin and isorhamnetin, flowers - quer-
cetin, hyperoside and rutin. The leaves, flowers and stems found to contain caffeic, chlorogenic and ferulic acids. The
quantitative content of tannins was determined by permanganometry method, flavonoids and phenol carbonic acids -
by spectrophotometric method. The maximum quantity of phenolic compounds is detected in leaves and flowers. Thus,
as a medicinal plant, the grass B. scorzonerifolium can be recommended for harvesting during the flowering period.
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Cpefiu JIeKapCTBEHHBIX CPEACTB, IPUMEHSIeMbIX B
MeJULUHCKON MpaKTUKe, 0KoJso 40 % mpuxoauTcsa Ha
npenaparbl pacTUTEJIbHOI0 NPOUCXOXKAeHus1. UHTepec
K JIeKapCTBEHHbIM PACTEHUSIM NOCTOSIHHO PacTEéT, Tak
KaK, 110 CPAaBHEHUIO C CHHTETHYECKHUMH, JIEKAPCTBEHHbIE
CpeACTBa paCTUTEJbHOI'O IPOUCXOXKAEHUS 1eHCTBYIOT
Ha OpraHM3M 4eJsioBeKa 6ojiee MATKO U JAIOT MeHblIe
mo604YHbIX 3¢ PeKTOB. BOJIbHBIM C XpPOHUYECKUMHU 3a-
60JIeBaHUSIMU PACTUTEJbHBIE CPEJCTBA MOXKHO NPH-
MEHATD JINTeJIbHOe BpeMsl. JlekapCcTBeHHble pacTeHUs
COZlePKaT KOMILJIEKC GMOIOrUYeCKH aKTUBHBIX BEIECTB,
KOTOpble 00YC/IaBAUBAIOT LIMPOTY UX papMaKoJIoruye-
CKOTO JIeMCTBUS HA OPraHu3M 4eJsioBeka [4].

Ha Tepputopuu Boctoynot Cubupu nmpouspac-
TaeT BOJIOJYILIKA Ko3eJelLenaucTHas - Bupleurum
scorzonerifolium Willd. cemelicTBa cesnbJepeldHbIX
(Apiaceae). 3To MHOTOJIeTHee MOJHUKApPIHUYECKOE
CTepKHEKOpHeBOe TpaBsAHUCTOe pacTeHue. CTe6su 10
60 cM BBICOTOM, OJJMHOYHbIE UJIM B YUCJIE HECKOJIbKUX.
[IpvKOpHeBble U HWXKHUe cTebJieBble JINCTbSl Y3K0JIaH-
LleTHbIE, OJMHAKOBOM JJIMHBI OT 3 710 15 cM, BepxHUe
JINCTbS CUJSYMeE JIMHEeNHO-/IaHLleTOBU/IHble, CYXKEeHHbIe

K 060MM KOHI]aM. L|BeTKH MeJiKue NATHMepHble, BEHYHUK
OKpalleH B XéJITbIN 1BeT. [|BeTKU co6paHbl B COLBETHUS
CJI0’KHble 30HTUKH, 00pa3ymollre Ha KOHIIAX N06eros
pbIxJible MeTeJbyaThle colBeTHs. O6GBEPTKA 30HTHUKA
Masio3aMeTHasl, 00BEPTOUYKU 30HTUYKOB U3 5-6 JiaHIe-
TOBU/JHBIX JINCTOYKOB, PaBHBIX UJIH JI/INHHEe 30HTHYKa.
[lnox - BUCaOMIIOAHUK 2,0-2,5 MM JyiHO¥H [5].

EcTecTBeHHBbIH apeas BOJIOAYLIKH KO3eJeleJUCT-
HOH oxBaThIBaeT 3amajHyo U BocToyHyro CubGHUpB.
Bup pacnpoctpanén B 3aypasbe, Ha AnTae, B TyBe, B
KpacHosipckoM kpae, [Ipubakikanbe, BypsaTuu. Pegko
BcTpeuyaeTcs B [Ipumopbe U [IpuaMypbe, OTAe/lbHbIE
¢dparmMeHTHI apeasia oTMe4yeHbl B MoHrosinu u Kurtae. B
BocTouHoi Cbupu BosloAylIKa Ko3eJleLeJIMCTHast obpa-
3yeT 3apOCJ/IH Ha CTEMHBIX JIYTaX, OTKPbITHIX KAMEHHUCTBIX
CKJIOHAxX U UMeeT JJ0CTaTOYHble CbIpbeBble PecypcChbl JJis
MPOMBIIIJIEHHOTO UCI0JIb30BaHus [6].

M3BecTHbI HAapo/iHble Ha3BaHUSA BOJIOAYLIKU KO3e-
JIeLleJIMCTHOM — BOJTYME Ay6, HELY>KHUIIA, KeJYyHULA. B
HapoJHOW MeJMLIMHE OHA NPUMeEHsEeTCs KaK NpPOTHUBO-
BOCIIQJINTEJIbHOE CPELCTBO NPHU 3a60J€BAHUSAX HKEJY-
JIOUHO-KUILEeYHOro TpakTa. HacTol TpaBbl NPUMEHSAIOT
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npu 60J1e3HSAX TeYeHH 1 KETYHOTO My3bIPs, a TAKXKe KaK
Jiérkoe ciabutesnbHoe. KpoMe Toro, HacToi TpaBbl BO-
JIOLYUIKY KO3eJIEIeTMCTHON TPUMEHSIIOT KaK CPeJICTBO,
CTUMYJIUpYIOLlee LIeHTPaJIbHYI0 HEPBHYK CUCTEMY, UC-
HOJIb3YIOT HAPYXKHO NMPU KOHBIOHKTUBUTAX IJ1a3, 3yAs-
I[MX U THOWHUYKOBBIX 3a60/IeBaHUsAX KOXHU. Pa6oTamMu
OTeYeCTBEHHBIX YYEHBIX ONpeJie/IeHO KeTUeroHHOe U
COKOTOHHOE /IefiCTBHEe HACTOEB TPaBbl BOJIOAYIIKH KO-
3esienesiuctHOM [3]. MccienoBaHusAMY, NIPOBEJEHHBIMU
B KuTae, ycTaHOBJIeHA IPOTHUBOOIYX0J1eBasi aKTUBHOCTD
3KCTpaKTa U3 KOPHEH BOJIOYIIKH KO3€eJIeleJTMCTHOH [7].
BoJsiozyiika Ko3esieleJIMCTHAsL COLEPXKUT acKop-
OWHOBYIO KHUCJIOTY, KAPOTHH, GJIAaBOHOU/IbI, KyMapHHBHI,
canoHuHbI (caiikocanoHuHsbl A, C, D), 1y6usbHbIe Belle-
cTBa U 3dpupHOoe Macsio (-MupleH, JMMOHEH) [2, 3, 7].

LLEJ1Ib PABOTbI

M3y4yeHue JJUHAMHUKHU HAKOMJeHUSA PEHONbHBIX
CoeJlMHEHUH B Ha/J|I3eMHbIX OpraHax BOJIOAYIIKHU KO-
3eJIeleJIUCTHOW, BJAUSHUS $asbl BereTaluyd Ha UX
KOJIMYeCTBEHHOE CO/iep>KaHuUe.

MATEPWUAJIbl U METO bl

O6beKTOM HCC/IeL0BaHUs fABJAAACh HaJj3eMHas
YacTb BOJIOAYIIKH KO3eJIeL|eJIMCTHON — TpaBa, cCo6paHHas
B [IepUO/, LiBeTeHUs B UI0OHe-aBrycTe 2015 r. Ha Teppu-
Topuu UpkyTckoit o6sactu (MpKyTCKUNA, YCONIbCKUN
paiioHsl, YcTb-OpabiHckuid BypsaTckuil okpyr). Cblpbe
CYLIMJIM BO3JYIIHO-TEHEBBIM cnoco6oM. OcTaToyHas
BJIQXKHOCTB ChIpbs cocTaBJisiia 10 %.

O6HapyxeHHe yOUIbHbBIX BellleCTB NPOBOAUIMN B
BOJHBIX U3BJIEYEHUSX B COOTHOLIEHUHU 1:10, ucnosib30-
BaJIM peaKL 1y ocaxJeHus ¢ 1%-M pacTBOpOM xeJlaTUHA
1 1%-M pacTBOpPOM XJIOpU/a XHHUHA, a TAKXKe peaKLHI0
OKpallMBaHUA C PAaCTBOPOM KeJie30-aMMOHUHHBIX
KBacLoB. [l o6HapyxeHUs (GJIIaBOHOU/OB MOJIYyYaIU
M3BJIeYeHUe U3 ChIPbs (JUCTbS, LIBETKH, CTe6JIM TpaBa)
70%-M 3TUJIOBBIM CIMPTOM IIPHA COOTHOILIEHUH ChbIpbe
- skctpareHT 1:10 u npoBoauau npoby Cunoza. Ilo-
fIBJIEHHE PO30BO-KPACHOTO OKpAllWBAHUS yKa3blBaso
Ha npucyTcTBue ¢pJaBoHOU0B. KauecTBEeHHBIN coCTaB
$J1aBOHOUI0B B M3y4yaeMOM ChIpbe MCCJe/j0Balu Me-
TOZIOM JIByMepHOH xpoMmaTorpadueil Ha 6ymare Mapku
«Cankr-IleTepbyprckass M». [l paszesieHUs: BellecTB
HCIIOJIb30BaJld B NEPBOM HallpaBJeHUU CUCTEMY
H-6yTaHOJI - JIe[iTHasA YKCyCHas KUcaoTa - BoAa (4:1:2)
(), Bo BTOpOM HampasieHUH - 15%-10 YKCYCHYIO KHCIOTY
(I). XpomaTorpaMMbl MpocMaTPUBaJIU B BUJUMOM U Y D-
CBeTe /10 ¥ [IocJIe NPOsBJIeHUs TapaMy aMMuaka u 1%-M
CIIUPTOBBIM PACTBOPOM XJI0pU/Ja a/lloMUHUA. UaenTudu-
KallMI0 COeJMHEHUH TPOBOAU/IMN CO CTAaHAAPTHBIMU 06-
pasuaMu. PeHoKap6OHOBBIE KUCIO0THI 0OHAPYKHUBAIU
MeTO0/IoM GYMa)KHOU XxpoMaTorpaduu B cuctemax 2%-s
ykcycHast kucsota (I1I) u I1 mo ¢uiroopecieHIM NATEH
Ha xpoMaTorpaMmme B Y®-cBeTe.

KoJsinuecTBeHHOE cofiepKaHUe 1yOUJIbHBIX BEILIECTB
olnpe/iessiid IepMaHraHaTOMeTPUYeCKUM MeTozoM [1].
[l onipesiesieHs1 KOJIMYECTBEHHOTO COAepkaHus ¢Jia-
BOHOM/IOB MCI0JIb30BaJU CIEKTPOPOTOMETPHUYECKUH
MeTO/], OCHOBaHHBIH Ha peaKlM1 KOMILJIeKCO06pa3oBa-
HUA C XJIOPUJOM a/lloMUHUS. U3MepeHHe ONTHYeCKOH
IJIOTHOCTHY NMPOBOJUJIA NIPU JJIMHe BOJIHBI 412 HM, B

KayecTBe CTaHJApPTHOro o6paslia MCHO0Jb30BaIU Py-
TUH. CofepkaHue cCyMMbl GpeHOJIKapOOHOBBIX KUCAOT
onpeje/nsJi MeTOLOM NPAMON ClIeKTpOPOTOMETpPHUH,
ONTUYECKYIO MJIOTHOCTb U3MEPSIU MPU JUHE BOJIHBI
325 HM. [liig pacyéTa KOJTMYECTBEHHOIO COJIePKaHMUS
HCIO0JIb30BaJNU YA eJbHbIM MOKa3aTelb MOIJIOLIEHUS
XJIOPOTeHOBOM KHUCJIOTHI TpU 325 HM, paBHbI 504,425.
ONTHYeCKy0 MJIOTHOCTh aHAJU3UPYeMbIX 06pa310B
n3Mepsau Ha cnektpodoromerpe LEKI SS1207UV.
AHasnu3 NpoBOAUJIU B 6 NOBTOPHOCTAX, PE3YJAbTAThI
CTaTUCTUYECKU 06pabaThiBa/Iv C IOMOLLBIO IPOrpaMM
Statistica u MS Excel no metoguke O®C 1.1.0013.15
«CTaTucTHyeckas 06paboTKa pe3ybTaTOB XUMUYECKOTO
3KcnepumeHTa» [1].

PE3VJIbTATbl U OBCYXXAEHUE

Panee HaMU GbIJIO YCTAHOBJIEHO COJIEPXKAHUE B TPaBe
BOJIOZYIIKY KO3eJleLleJINCTHON GpJ1aBOHOU/0B — KBeplie-
THHA, KeMIpepoJia, pyTUHA U u3opamMHeTuHa [2]. [Ipex-
BapUTebHbIM XMMHUYeCKUH aHa/IN3 1I0Ka3aJl CofepKaHue
B JIUCTBSX, IIBETKAX U CTEOJISIX BOJIOAYIIKH Ko3eJiele-
JINCTHOU yOUIBHBIX BELIECTB, GJIABOHOU/IOB U GEHOJI-
KapOOHOBBIX KUCJIOT. METOOM ABYMEPHOU GYMaKHOH
xpoMaTorpaduu B cucteMax |, Il usyyeHo pacnpeenenue
¢$J1aBOHOU/IOB 1O OpraHaM pacTeHUs. YCTAaHOBUJIH CO-
Jlep>KaHue BJIMCThSIX KBepLeTUHA, KeMIldpeposia, pyTHHA,
TCUNEepo3uia U U30paMHETHHA, B [[BeTKaX KeMIdpepos U
M30paMHETHH OTCYyTCTBOBaIU. [J151 cTe6/1el XapaKTepHO
HaKoOIJIeHHe KBepleTHHA, KeMIIpeposia, pyTHHA U U30-
paMHeTHHa. Bo Bcex HaZj3eMHbIX OpraHax BOJIOJYIIKH
KO3eJIeleJTMCTHON YCTaHOBJIEHO COZiepXKaHHe KoeHHOH,
XJIOPOreHOBOU U PpepysI0OBON KUCIIOT.

J1s1 n3y4eHus1 HaKOILJIEHU s KOJINYecTBa GeHONTbHBIX
coeJJMHEeHNH 10 opraHaM pacTeHHsI UCI0JIb30BaJIU CbIpbe
BOJIOAYIIKH KO3eJIelleJJMCTHOHN, COGpaHHOU B IepUo/,
1 BeTeHUs. MaKkcuMaJlbHOe Coflep>KaHue JyOUIbHbBIX Be-
I1eCTB OTMEYAeTCs B JIMCThSIX U [IBETKAX, HAUMEHbIIIee — B
cTebuisx. B TpaBe HakannBaercs 8,02 + 0,21 % ay6usib-
HBIX BellleCTB. MakcMasibHOE KOJIMYeCTBO GJIABOHOU/IOB
1 $eHOJIKapOOHOBBIX KUCJAOT TaK)Ke HaKallJWBaeTcs B
JINCTBSIX U LBeTKaX. CTe6JIM HaKaMJUBaKT 3TUX COeIH-
HeHUH MOYTH B TPU pa3a MeHbllle, UeM JIMCTbs. B Tpase
HaugeHo 4,39 + 0,08 % ¢saBoHoumoB, 4,86 = 0,10 %
dbeHoIKap6OHOBBIX KUCIOT (TabJ. 1).

Ta6nuya 1
Konun4ectseHHoe coaepxaHue AyonbHbIX BELLECTB,
CyMMbI ps1aBOHONAO0B U hpeHOIKapOOHOBbIX KUCJIOT
B HaZ3€MHbIX OpraHax BOJIOAYLIKN KO3€eJ1eLe/IMCTHON
B nepuoa uBeTeHus (Mecto coopa — Upkytckasi obnactb,

UpkyTCcKkunii paioH)
CopepxaHue, %
poaz'l'::;lﬂ Ay6unuhuie Cymma (*)eHOn?(Z::gIOaHOBbIX
BewecTBa | ¢naBoHonaoB KUCHoT
TpaBa 8,02+0,21 4,39 £ 0,08 4,86+0,10
LiBeTkn 9,82 +0,24 5,33+ 0,09 4,40 £ 0,08
JNnctbs 10,89+0,13| 5,11+0,11 5,28 £ 0,08
Crebnun 3,562+£0,13 1,36 + 0,03 1,53 £ 0,04

Y4uTbiBas pacnpejesieHle B Ha/Jl3eMHbIX OpraHax
BOJIOJYIIKU KO3eJeleJIUCTHON AyOUIbHBIX BEIeCTB,

3KCHepl'lMeﬂTa[lbﬂble HCCAeA0OBaHHA B OHOIOruH H MEeAHIHHE
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Tabaunya 2

Coaep>xaHne fy6unnbHbIX BEeLeCTB, CYMMbI pJ1aBOHON[OB N peHOSIKapOOHOBbIX KUCJIOT B Ha43€MHbIX OpraHax
BOJIOQYLUKN KO3€eJIeLleJINCTHOM B 3aBUCUMOCTHU OT ¢pa3bl BereTauum

(mecTo c6opa — UpkyTckast obnactb, UpKyTCKuii paiioH)

CopepxaHue, %

®daza BereTauum
[y6unbHbie BewecTBa Cymma ¢phnaBoHouaoB Cymma cheHOnKapGoOHOBbLIX KUCNOT
Beretauus 3,68+0,15 2,00+0,14 2,13+£0,16
LiseTenne 8,02 £ 0,21 4,39+0,08 4,86 + 0,10
Hauano nnogoHolweHus 6,10 £ 0,20 3,68 +0,17 3,41+0,12
[nogoHoweHne 5,85+0,18 2,71 +0,10 2,38 +0,19

Tabnauya 3

Coaep>xaHne Ay06n/IbHbIX BELLECTB, CyMMbI (p/1aBOHONA[OB U peHOIKapOOHOBbIX KNCJIOT B HaA3€MHbIX OpraHax
BOJIOAYLUIKN KO3€eJleLe/IMCTHO B nepuos UBeTeH!s B 3aBUCUMOCTHU OT MecTa cbopa

CopepxaHue, %
MecTto cbopa MecTo o6uTaHusA Oy6unbHble Cymma Cymma
BellecTsa cdnaBoHougos ¢heHONKapGOHOBLIX KUCNOT
MpkyTckas obn.,
MpKyTCKMi p-H, CyxofonbHbIn nyr 8,02 + 0,21 5,23 +0,07 4,86 +0,10
OKp. ¢. CMoneHwyuHa
WpxyTckas obn.,
YcTb-OpablHckuin Bypsitckuia okpyr, OcTenHEHHbI nyr 9,20 £ 0,15 5,56 £ 0,10 3,66 £ 0,09
OKp. c. OpAnHCK
Vipkytckas 6., CMelLuaHHbIN
YconbCckun p-H, . 5,34 +0,12 4,18 £ 0,10 2,56 + 0,08
okp. . Muwendeka pasHOTpaBHbIN nec

¢$Jy1aBOHOUIOB U GEHOJIKAPOGOHOBBIX KUCJIOT, B KaUueCTBe
JIEKAPCTBEHHOT'0 PACTUTEJNBHOTO ChIPbsi MOKHO pPEKO-
MEH/I0BaThb TPaBY.

W3y4yeHre AMHAMHUKU HAKOIJIEHHUs KOJUYeCTBa
$EeHOIbHBIX COe/JMHEHUH B 3aBUCUMOCTH OT a3kl Bere-
TalM¥ 0Ka3aJIo, YTO HMeeTCs 0611asi 3aKOHOMEPHOCTh
JUIsl IyOUIbHBIX BellecTB, GJIaBOHOUAO0B U deHoJIKap-
GOHOBBLIX KHCJIOT. B mepuos BereTanuyu oTMedaeTcs
HarVMeHbIllee UX COZlepXKaHUE, MAaKCUMYM J[OCTUTaeTCsl
B IepHoZ IiBeTeHUs. B pasy Havasa miofoHOLIEHNUS U
¢dasy mI00HOLIEHUST KOJUYECTBEHHOE COJlepiKaHue
3THUX GMOJIOTHUYECKU aKTHUBHBIX BELIECTB CHIKAETCS B
1,5-2 pasa (Ta6. 2).

Ha kosnvyecTBeHHOe cofepkaHUe GeHOJbHBIX
CoeJMHEHUN OKa3bIBAalOT BJHUsSHHE IKOJIOTUYECKHUE
YCJIOBHSI MeCTa Npou3pacTaHus. Bosbllee KOJM4YeCTBO
beHOIbHBIX COeIUHEHUI HAaKaMJIUBAKT pacTeHHs,
npou3pacrallide Ha CyXOZO0JbHBIX U OCTENHEHHBIX
Jyrax (ta6.. 3).

TakuM 06pa3oM, HaZI3eMHbIe OpraHbl BOJOAYIIKH KO-
3eJIeleJIUCTHOM (JIUCTBS, LIBETKHY, CT€6JIM) HAKAILJIMBAIOT
Jly6ubHbIE BeleCTBa, p1aBOHOU/bI, PeHOTKAPOOHOBBIE
KHUCJIOThI U PEKOMEHAYIOTCS /JIsl UCII0JIb30BaHUs B Me-
JULUHCKOH MpaKTHKe. MakcHMasbHOE KOJIUYEeCTBO de-
HOJIbHBIX CO€ZIMHEHU M IPUXOAUTCS Ha IEPUOJ, [BETEHUS,
Y faHHas $pa3a BereTaljuu MOXKeT GbITh PpEKOMEH/I0BaHa
JIJIs1 3aTOTOBKU ChIPbSI.
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