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Peslome

BBegeHwme. Bugbl poga Koneeunuk (Hedysarum L.) cemeiicTBa Fabaceae npefcTaBnsAoT 3HaUNTESbHbIN MHTEPEC B CBA3M C HAKOMIEHUEM FPynMbl
6uonornyeckn akTUBHbIX BelecTs, 06nagaloLwmx BblpaKeHHON aHTMOaKTepmnanbHON 1 MPOTUBOBUPYCHOW aKTUBHOCTbIO, B OTHOWeHUn JHK-
cofepKallux BUPYCOB.

Llenb. Llenbio paboTbl ABnAeTcA pa3paboTka MeTOAMKM KONMYECTBEHHOro onpepeneHna MaHrndeprHa B Haj3eMHOW YacTuM BMAOB popja
Hedysarum L., a umeHHo Hedysarum caucasicum M.Bieb., Hedysarum grandiflorum Pall., Hedysarum daghestanicum Rupr. ex. Boiss., cobpaHHble Ha
Tepputopumn CeBepHoro KaBkasa MeTofoM 30HaNbHOro KanunniAapHoro anekTpodopesa.

Marepuanbl u meToabl. O6bEKTaMN UCCIEAOBAHUA CYXUNU BUAbI poaa Hedysarum L., a umeHHo Hedysarum caucasicum M.Bieb., Hedysarum
grandiflorum Pall., Hedysarum daghestanicum Rupr. ex. Boiss., cobpaHHble Ha Tepputopun CeBepHoro KaBkasza. Pernctpauus 3meKTPOHHbIX
CNEeKTPOB NPOBOAMNACh Ha KanunnapHoM anekTpodopese «KATMESb®-105m» (OAO «JTloM3KC-MapKeTUHI», Poccus) ¢ KBapLeBbiM Kanuniapom Law/
Ly, =50/60 cm, ID =75 MKM. B KauecTBe cTaHAApTHOrO o6pasLa 1Cnonb30Bany MaHrMdepuH (CybcTaHUMA-NOPOLLOK, cofepaHne MaHrndeprHa
=98 %, Sigma-Aldrich, Lot SLBP4044V).

Pe3ynbTaTtbl n 06cyxaeHue. B pesynbrate KOMNeKCHbIX $apMakorHOCTUYECKMX UCCIeOBaHU BUAOB poaa KoneeuHrK, mpouspactamowmx Ha
CeBepHoM KaBKase B €CTECTBEHHbIX YCNOBUAX, @ TaKXKe B YCNIOBUAX MHTPOAYKLUMMN Ha TeppuTtopun boTaHnyeckoro caga MATUropckoro Meamnko-
bapmaLeBTMUeCcKoro MHCTUTYTa U fopHOro 6oTaHMuYeckoro cafja [larectaHckoro ¢epepanbHOro MccnefoBaTeNbCcKoro LeHTpa Poccuiickon
akafleMun Hayk, Hamu paspaboTaHa MeTOAMKa BblAeNEeHNA U KONMYECTBEHHOrO onpefeneHna MaHrnpepuHa mMeToAoOM KamnumnaapHOro
anekTpodopesa.

3aknioueHue. [poBefeHHble WNCCNEAOBaHUA CBUAETENbCTBYIOT O MNEPCNEeKTUBHOCTM MPMMEHEHWA MeToAa 30HaNIbHOro KanuanspHOro
anekTpodopesa Npu aHannse KCaHTOHOB, B TOM UYKC/IE ONpeAeneHns KOIMYECTBEHHOMO COflepKaHNA MaHrndpeprHa. Hanbonblumm copepxaHnem
MaHrudepuHa (0,25 %) otnuuyaetca Hedysarum caucasicum M.Bieb., uTo nopgTBepXxnaeT MpennosioXeHNe, OCHOBAHHOE Ha MONEKYNAPHO-
reHeTUYeCKUX UCCNeAoBaHNAX, Tak Kak MMEHHO 3TOT BMA OTHOCMTCA K cekumm Obscura, Kak U KOmeeuyHWK anbnuicKnin, NCnonb3yemblin ana
nonyyeHus MaHrndeprHa. B cBA3n c YemM MOXXHO NPEAIoKNTb JaHHYI0 METOAUKY AJIA aHann3a KCAHTOHOBOTO MMKO31MAa MaHrudepuHa Hapsagy co
cnekTpodoTomeTpuen 1 BbICOKOIGDEKTNBHOMN XKULKOCTHOW XpomaTtorpaduei.

KnioueBble cnoBa: KoneeuHuk, Hedysarum caucasicum, MaHrndepuH, KCaHTOHbI, KanuANAPHbIA anekTpodopes.

KOHGNUMKT nHTEepecoB: KOHONVKTA MHTEPECOB HET.

Bknap aBTopos. [1.P. imauyeBa yuyacTBoBana B NMPOBEAEHNMUN SKCMEPUMEHTa Mo pa3paboTke METOAMKMU KONUYECTBEHHOro onpefeneHns,
nposofuna craTucTmyeckyo obpaboTky nonyueHHbix pesynbtatos. @. K. CepebpaHan oTBeuana 3a opraHu3aLMOHHYI0 Y4acTb MUCCef0BaHNA,
ocylecTBAANa MJaHMPOBaHWe, MOCTAaHOBKY Lenein W 3ajay UCCIeAOoBaHWA, y4yacTBOBana B OOCYXAEHUM MOJYyYEHHbIX Pe3ynbTaTos.
Bbileyka3aHHble aBTOPbI y4acTBOBaNM B 06CYXAeHNMN NONyYEHHbIX Pe3yNnbTaToB B GopmMaTe HayUHOW ANCKYCCUN.
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Abstract

Introduction. The species of the genus Hedysarum L. of the Fabaceae family are of significant interest in connection with the accumulation of a
group of biologically active substances with antibacterial and antiviral activity against DNA-containing viruses.

Aim. The purpose of the work is to develop a method for the quantitative determination of mangiferin in the aboveground part of species of the
genus Hedysarum L., Hedysarum caucasicum M.Bieb., Hedysarum grandiflorum Pall., Hedysarum daghestanicum Rupr. ex. Boiss. collected in the North
Caucasus by zonal capillary electrophoresis.

Materials and methods. The objects of the study were species of the genus Hedysarum L., namely Hedysarum caucasicum M.Bieb., Hedysarum
grandiflorum Pall., Hedysarum daghestanicum Rupr. ex. Boiss. collected in the North Caucasus. Registration of electronic spectra was carried out
on capillary electrophoresis "KAPEL'*-105m" (OJSC "Lumex-marketing", Russia) with quartz capillary L /L, =50/60 cm, ID =75 um. As a standard
sample, mangiferin (substance-powder, mangiferin content =98 %, Sigma-Aldrich, Lot SLBP4044V) was used.

Results and discussion. As a result of comprehensive pharmacognostic studies of species of the kopecki genus growing in the North Caucasus
under natural conditions, as well as under the conditions of introduction on the territory of the Botanical Garden of the Pyatigorsk Medical and
Pharmaceutical Institute and the Mountain Botanical Garden of the Dagestan Federal Research Center of the Russian Academy of Sciences, we
developed a method for the isolation and quantitative determination of mangiferin by capillary electrophoresis.

Conclusion. Studies show that the use of the zonal capillary electrophoresis method in the analysis of xanthones, including the determination of
the quantitative content of mangiferin, is promising. The largest content of mangiferin (0.25 %) is distinguished by Hedysarum caucasicum M.Bieb.,
which confirms the assumption based on molecular genetic studies, since it is this species that belongs to the Obscura section, as well as the alpine
penny used to produce mangiferin. Therefore, it is possible to provide this technique for analysis of mangiferin xanthone glycoside along with
spectrophotometry and high performance liquid chromatography.

Keywords: Hedysarum caucasicum, mangiferin, xanthones, capillary electrophoresis.
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BBEAEHUE

lpynna KCaHTOHOB B HacTosALlee BpemA NpencTas-
nAeT 3HauUTeNbHbI MHTepec C ¢papmMaKkonornyeckon
TOUKM 3peHna [1, 2]. AKTyanbHbIM HanpasfeHnem ABnA-
eTcA MOWCK NepCrneKTUBHbIX MCTOYHUKOB MPOTUBOBU-
pycHbix npenapatos [3]. B pacTteHunax poga KoneeuHuk

cnepoBaHui [13]. Ins KCAHTOHOB XapaKkTepHbiMu bydep-
HbIMW pacTBOpamu ABAATCA 6opaTHbIN [200 mM borate
(pH 9.5)] unn cynbdatHbin 6ydep (10 mM sulfated 3-CD).
KonuuectBeHHOe cofiep»aHne KCaHTOHOB onpeaenseTcs
Nno BpemeHun Murpaunm noHos [14, 15].

Lienbio pab6oTbl ABnAeTcA pa3paboTka MeToau-

HaKamnIMBalTCA KCaHTOHOBbIE COEAMHEHUS, B TOM Ymncsie
MaHrndepvH (pucyHok 1) [4].

Mpw aHanr3e rpynnbl KCAHTOHOB Yalle BCero Ncnosb-
3yeTcA xpomatocnekTpodpotometpusa, auddepeHumnans-
HasA cnekTpodoTOMEeTPUA, BbICOKOIDPEKTUBHAA XKNI-
KOCTHas xpomatorpadua, aeHcutometpua [5-11]. Metop
KanunnapHoro snektTpodopesa AnA pasgeneHus u Konu-
YeCTBEHHOro onpefeneHnsa rpynnbl KCQHTOHOBBIX arniu-
KOHOB Mcnonb3oBanca ¢ bybepHbiIM pacTBOPOM HaTpuA
TeTpabopata [12]. B nocnegHee Bpemsa JOCTAaTOUHO YacTo
KanunnsapHbIA 3neKTpodopes NCnonb3yeTca B COYeTaHUn
C nnasmeHHoW Macc-cnektpometpuen (ICPMS). Kanun-
nAapHbIn anekTpodopes (CE) obecneunBaeT yHUKanbHble
BO3MOXHOCTU pa3fesieHns, Takne Kak BblcoKasa dddek-
TUBHOCTb U pa3pellarLlas CcnocobHOCTb, CKOPOCTb U
MUHUMAJIbHOE MCMOJMIb30BaHNe CTaHAAPTHbIX 06pa3LoB.
bnarogapsa passutuio nHTepoeincos ¢ ICPMS, ocobeHHO
UYBCTBUTESIbHBIX U CeNeKTMBHbIX, TexHnka CE cTana ua-
e UCMOoNb30BaTbCA NPU NPOBeAeHNY KOMMIEKCHBIX NC-

KW KOJIMYECTBEHHOrO onpegeneHna MaHrudeprHa B
Haf3eMHOWN YacTu BMAOB popa Hedysarum L., a UMeHHO
Hedysarum caucasicum M.Bieb., Hedysarum grandiflorum
Pall., Hedysarum daghestanicum Rupr. ex. Boiss., cobpaH-
HbIXx Ha TeppuTopun CeBepHoro KaBkasza, MeETOLOM 30-
HafIbHOrO KanWnAPHOro anekTpodpopesa [16].

MATEPUAJIbI U METO/ bl

O6beKToM MccnefoBaHNA CNYKUIN HaA3eMHble Yac-

TV cnepyowmx Buaos pofa KoneeyHuk:

1. Hedysarum caucasicum M.Bieb, KabappguHo-banka-
pua, [Xunbicy, OTKpbITble anbnuinckue nyra, ¢asa
uBeteHus, 27-28.07.2017.

2. Hedysarum grandiflorum Pall., Bonrorpagckaa o06-
nacTtp, c. Kongpaluw, pasa upeTteHus, 15.05.2019.

3. Hedysarum daghestanicum Rupr. ex Boiss., Pecny6nu-
Ka [arectaH, ByiHakckun paiioH, c. Yupkeli, dasza
uBeTeHus, 10.05.2019.
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PucyHok 1.1 - manrudepus; Il - Hopatupuon; lll - romomaHrndepmnH

Figure 1.1- mangiferin; Il - norathyriol; Ill - gomomangiferin

Memod kanunnspHozo snekmpogopesa. Nccnepo-
BaHMe NMPOBOAUN Ha CUCTEME KanWANAPHOro 3neKT-
podopesa «KATEJIb®-105m» (OO0  «JllomaKc-map-
KeTuHr», Poccma) c KBapueBbiM Kanunnapom L ../

EloloN
L . =50/60 cm, ID=75 mKMm. KBapueBbll Kanunnap

nosgﬁsapmeano NpomMbIBann nocsegoBaTeflbHO BO-
gon ounweHHon, 1T M BogHbIMM pacTBOpamu HaTpuA
rmapokcmaa U KucnoTbl xnopucTtoBogopofHon. Cxe-
Ma 3KCnepuMeHTa AaHHbIMY MeToAaMu BKJYana aHa-
13 CTaHpapTHOro obpasua MaHrupepuHa (cybcTan-
LUMA-NOPOLWIOK, coAep)KaHue MaHrudepnHa =98 %,
Sigma-Aldrich, Lot SLBP4044V), nocTpoeHne Kannoépo-
BOYHOrO rpaduKka B AManasoHe KOHUeHTpauun gna K3
0,05-0,5 mr/mn n aHanu3 pacTUTENbHbIX W3BNEYEHUN,
pacyeT KONMYeCTBEHHOIO CoaepaHuA MaHrudbepuHa B
TpaBe uccnegyembix BUAOB.

lMocmpoeHue Kkanubpogo4yHozo epagpuka CO MaHeu-
¢epuHa. TOUHYI0 HaBeCKYy CTaHJAPTHOro obpasla MaH-
rmbepmnHa maccon okono 0,05 r momewianu B MepHyto
Konby o6bemom 100 mn. Jobaenanm 80 mn 70%-ro 3Tu-
NOBOrO CAMPTAa, NOC/e NOSIHOrO PacTBOPEHUA CTaH[ap-
Ta OBOAWIM A0 METKU TeM e pacTBOpuUTenemM u nepe-
MewmBanu (pactsop A).

MNpenBapuTenbHO U3MeEPANN ONTUYECKYID MIOTHOCTb
NMPUroTOBNIEHHOrO pacTBopa Ha crnekTpodoTomeTpe
C®-2000 (3AO «OKB CIEKTP», CaHkt-leTepbypr, Poc-
cus)) B AnanasoHe gnuH BosiH 200-500 Hm. na aTo-
ro afuKBOTY pacTtBopa A obbemom 1 mMn nomewanu B
[Be MepHble Konbbl o6bemom 25 mn. PacTBopbl fOBO-
AVNN 0O METKU B OfHON MepHoW Konbe 70%-m 3Tuno-
BbIM CMMPTOM 1 6opaTHbIM BydpepHbIM pactBopom 0,01 M
BO BTOPOW MepHoW Konbe. PactBopamn cpaBHeHUs ciy-
»unn 70%-1n 3TUNOBbLIA CANPT B NePBOM Ciyyae n 1 mn
70%-ro 3TUI0BOrO CNMPTa, MOMELLEHHbIN B MEPHYIO KO-
6y o6bemom 25 M 1 foBefeHHbI A0 MeTKU GopaTHbIM
6ydepHbIM pacTBopom 0,01 M, — BO BTOPOM Cliyyae.
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Habnioganu cmelleHne MakcMmyma CBeTOrMOroLle-
HMA MaHrndeprHa ¢ 365 HM Ha 383 HM B 6opaTHOM 6y-
depHOM pacTBOpE, UTO MOXKET OblTb CBA3aHO C 0bpa3oBa-
HVem Komnnekca MaHrndeprHa ¢ TeTpabopaTtom HaTpusA
(pncyHoK 2).

[na nocTpoeHus rpagyupoBOYHOro rpadurka uc-
nonb3oBanu pactsop A C KoHueHTpaumammu 0,5 mr/mn,
0,35 mr/mn, 0,25 mr/mn, 0,15 mr/mn, 0,05 mr/mn. Ana sTto-
ro1 mn, 0,7 mn, 0,5 mn, 0,3 mn n 0,1 MN COOTBETCTBEH-
HO pacTBopa A nomewanu B MPOOGUPKM SnneHop-
¢da obvemom 1 mn. obasnanm 0, 0,3, 0,5, 0,7 n 0,9 mn
70%-ro 3TunoBoro cnupTa. PacTBopbl LeHTpudyruposa-
nv npw 8000 06/MVH B TeUeHMe 5 MUHYT.

AHanu3 Ha KanunnApHoM 3nekTpodopese NPOBO-
annn npu HanpsxeHun +20 KB, TemnepaTtype B Kanus-
nape +20 °C, pgeTeKTMpoOBaHME MPOBOAUIN CMEKTPO-
doTOMETpUYECKM NpU AJIMHe BOMHbI 383 HM, Bpems
aHanm3a coctaBnano 10 MuHYT. B KauecTBe 3neKkTpo-
nUTa  UCnonb3oBanu GopaTHblli  BydepHbIi  pacTBOp
0,01 M ¢ pH 92+0,02, NPUroTOBNEHHbIA COrNacHO
FOCT 4919.2-2016 «PeakTnBbl 1 0COOO UMCTbIE BELECTBA.
MeTtoabl npurotoBneHusi 6ypepHbix pacTBopoB». Mpea-
BapUTENIbHO Kanuanap npoMbiBannM MnocsiefoBaTenbHO
pacTBOpamm KNCNOTbl XJlopuctoBogopoaHon 1 M n Hat-
pua rugpokcmaa 1 M. MMpombiBKY Mexay pacTBopamu
KMUCNOTbl 1 Liefloun, a Takke nepes aHaavM3om MnpoBO-
Annn Bodon ounweHHon. MpOoMbIBOUHbIE PacTBOPbI U
pacTBOpbl aneKkTponuTa GunbTPoBanu yepes GymakHbIi
bunbtp Bnagmnop Tna MOAC-b-4 ¢ gnametpom mem6-
paHbl 25 MM. BydepHble pacTBopbl, Kak U UCMbITYyeMble,
ueHTpuoyruposanu npu 8000 o6/MuH B TeueHune 5 mu-
HyT. AHanM3 Ka)kgoro pacTBopa CTaHAApTHOro obpasua
MaHrudpepriHa NOBTOPANU ABaXAbl. Pe3ynbraTthl nonyya-
nun, obpabaTbiBany U CTPOUNMN FPaaYyNPOBOUHBIN rpadurk
B nporpamme «3AnbdopaH» (OO0 «JTlOMIKC-MapKETUHI»,
Poccus, Bepcus 3.2.5) (pucyHkn 3, 4).
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1 - CO maHrudepuHa (1:2500) B 70%-m cnupTe 3TunoBom; 2 - CO maHrudepuHa (1:2500) c 6opaTHbiMm 6ydepHbIM pacTBopom 0,01 M

Figure 2. UV spectra of solutions:

1 - solution mangiferin (1:2500) in 70 % ethyl alcohol; 2 - CO mangiferin (1:2500) with borate buffer solution 0.01 M
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PucyHok 3. dnektpodpoperpamma CO maHrudepumHa (1:2000)

Figure 3. The electrophoregram of the solution of mangiferin
standart (1:2000)

Mpo6onoAroToBKY WCMbITYeMbIX PacTBOPOB U3 Cbl-
pbA MpoBOAMN B COOTBETCTBUM C METOAMKON, paspa-
60TaHHOWM HaMu AnA onpepesnieHna CyMMbl KCAaHTOHOB B
nepecyeTe Ha MaHrMdepuH metogom YD-cnektpodoTo-
MEeTpUK AnA Uccnepyembix BULOB, KOTOPas 3aKoyaeTca
B CnegytoLlem.

TouHylo HaBecKy (okono 1,0 r) cblpbs, M3MeNnbyeH-
HOro A0 pa3Mepa YacTul, NPOXOASALNX CKBO3b CUTO C
OVIAaMEeTPOM OTBEPCTUA 2 MM, MOMELLANIN B KOHUYECKYIO
Konby co wnnpom obbemom 100 mn, gobasnanm 40 mn
cnupTa 3TunoBoro 70 % u HarpeBanv Ha BOAsSHON 6a-
He ¢ 06paTHbIM XonoAubHUKOM B TeuyeHne 30 muH. He
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PucyHok 4. TpapynpoBoYHbIii rpadpuK 3aBUCUMOCTI NNOLWAAN NN~
Ka OT KOHLeHTpayum maHrudpepuHa B pacTtBope

Figure 4. Calibration graphic of the peak area to the concentration
of mangiferin in solution

CHUMAA XONOAWNIbHUK, KONOy oOxnaxkjann A0 KOMHaT-
HoW TemnepaTtypbl B TeueHne 30 muH. BogHo-cnnpToBoe
M3BneyYeHne JeKkaHTUpoBanu u GunbLTpoBanu yepes Ba-
Ty B KONIOY ANl OTTOHKM 06bemoMm 250 mJ1. DKCTpaKLuuio
CbipbA NOBTOPANM 2 pa3a TeM »Ke CNUPTOM NOopLMAMU MO
40 mn, n3BneuveHna cobupanu B Ty xe konby. Monyuex-
HOoe BOAHO-CMMPTOBOE M3BNEYeHWe ynapuBann Ha po-
TopHOM ncnaputene [Qyre-2A (Qiyu Industrial (Shanghai)
Co., Ltd.)] nog Bakyymom npu Temnepatype 80-85 °C go
BOAHOIo OCTaTKa 06beMOM OKono 50 M, KOTOpbIN, He
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OXNa)pAan, KomyecTBEHHO € nomollbto 50 mn BoAbI ne-
peHoCUMNN B AeNNTENbHYI BOPOHKY o6bemom 250 mn,
3aTeM oxJlaXKAanu o KOMHaTHOW TeMnepaTypbl.

Copepxumoe [enuTenbHON BOPOHKU obpabaTbiBa-
nm xnopodpopmom 3 pasza nopumamnu no 30 M, Kaxabli
pa3 B36anTbiBanM cMecb B TeYeHuWe 2 MUH (3MYNbCuIo
nunn) ocagok, NPV Hanuumu, OCTaBAAIOT B AeNnTesNb-
HOW BOPOHKe). XnopodopMHble 13BneYeHna oTbpacbiBa-
nu. BogHyto ¢pakumio, ocTaBlyloCcA B AENUTENbHOWN BO-
poHKe, obpabaTbiBanu 3TunaueTatom 4 pasa nopuuamu
no 20 mn, Kaxgbl pa3 B36anTbiBaa CMeCb B TeuyeHue
2 MUH (3Mynbcuio, Npu ee ob6pa3oBaHWK, OCTaBNANM B
LennTeNbHON BOPOHKE). JTunaueTaTHble K3BNEYEHUA
nocnepoBaTenibHO GuUNbTPoBany yepes GUILTP «Kpac-
Haa neHTa» C 2 T HaTpuA cynbdata 6e3BogHOro B Konby
ANA OTroHKM ob6bemom 250 mn, ¢unbTp onoslackmeanu
10 mn 3Tunauertarta, KOTOpble MPUCOEANHANN K OCHOB-
HoMy GunbTpaTy. dTUnaueTaTtHoOe M3BNeYeHNe ynapuaa-
NN Ha POTOPHOM MchnapuTene nog BakyyMOM npu Tem-
nepatype 80-85 °C Ao nOMHOro ypaneHua opraHu-
yeckoro pactBoputena. OctaTtok cmewwmBanu ¢ 30 mn
70%-ro cnupTa 3TUI0BOTO M KONNYECTBEHHO C NMOMOLLbIO
TOrO Ke CnupTa NepeHoCUNN B MePHYIo Konby obbemom
50 mn. O6bem pacTBopa JOBOAWAN A0 METKU CMUPTOM
sTunosbiM 70 % 1 nepemewmsanu. lanee 1 ma nonyyex-
HOro pacTBopa LieHTpudyrnposanu B TeYeHne 5 M1UH Npu
8000 06/MVH 1 NoaBeprany ero aHanmsy.

CofepaHue B cbipbe MaHrudepmHa (X, %) paccum-
TbIBanM no dopmyne:

~ (€-50-100-100
1000-a, -V, -(100—w)’

rae C — KOHUEeHTPaLUWsA, MI/MiT; d_— HaBecka Cbipbs, T; V-
aNKBOTA, MJT; W — BMIa’KHOCTb CbipbA, %.

PE3YJIbTATblI U OBCYXAEHUE

Ha pucyHkax 5, 6, 7 npegctaBneHbl anektpodoper-
paMMbl U3BReYeHUin BUAOB poga Hedysarum L., @ UMeHHO
Hedysarum caucasicum M.Bieb., Hedysarum grandiflorum
Pall., Hedysarum daghestanicum Rupr. ex Boiss., npous-
pacTatoLwmx Ha TeppuTtopum CeBepHoro KaBkasa.

B Tabnuue 1 npepctaBneHbl pe3ynbTaThl KONMYECT-
BEHHOro onpegeneHusa MaHrubeprHa B mccnegyembix
BUAAX.

Ta6bnuua 1. CogepaHue maHrudpepunHa B TpaBe
BupaoB poga Hedysarum L. (n = 6; F = 5; t(P,f) = 2,57)

Table 1. The content of the mangiferine in herbs of species
Hedysarum L. (n = 6; F = 5; t(P,f) = 2,57)

Bua X+ A% s s, £ %
Species x *
Hedysarum caucasicum | 5156 006 | 0,0061 | 0,0025 | 2,59
M.Bieb.
gael‘ljy sarum grandiflorum | o 1146 006 | 0,0056 | 0,0023 | 413
Hedysarum daghestani- | o 45 601 | 0,0013 | 0,0005 | 2,93
cum Rupr. ex Boiss.
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PucyHok 5. dnekTpodoperpamma nsneuenus Hedysarum cauca-
sicum M.Bieb.

Figure 5. The electrophoregram of the extract Hedysarum cauca-
sicum M.Bieb.
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PucyHok 6. dnektpodoperpamma ussneueuusa Hedysarum gran-
diflorum Pall.

Figure 6. The electrophoregram of the extract Hedysarum gran-
diflorum Pall.
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PucyHok 7. nekTpodoperpamma ussneueHunsa Hedysarum daghes-
tanicum Rupr. ex Boiss.

Figure 7. The electrophoregram of the extract Hedysarum daghes-
tanicum Rupr. ex Boiss.

Ha ocHOBaHMM MNONyYeHHbIX 3KCrNeprMeHTaNbHbIX
JaHHbIX MOXHO cllenaTb BblBOJ, YTO Hambonbwmm coaep-
XaHvem MaHrudpepuHa cpefy M3yyeHHbIX BMAOB pPoAa
Hedysarum L. otnnuaetca Hedysarum caucasicum M.Bieb.,
yTO cocTasnsAet 0,25 % cooTBETCTBEHHO.

Kpome pgaHHOro metopa KonmMyecTBEHHOro onpepfe-
neHusa MaHrndepriHa, Mbl NMPOBOAMIN KONNYECTBEHHOE
onpepfeneHne CyMMbl KCAHTOHOB B NepecyeTe Ha MaHru-
depuH metopom YO-cneKTpodOTOMETPUN M KONMYECT-
BEHHOe onpepeneHne MaHrMdepriHa MeTOAOM BbICOKO-
30 dEeKTUBHOM KMAKOCTHOM Xxpomatorpadum (tabnuua
2)[17,18].



Ta6nuua 2. CopeprKaHne CyMMbl KCAHTOHOB B nepecyeTte
Ha maHrudepuH u maurudpepuHa B TpaBe BUJ0B
poaa Hedysarum L.

Table 2. The content of the sum of the xanthones in herbs
of species Hedysarum L.

gE g £
§2 5 B §-0
£9 a8t = Ix<
- ] g_*m
T Q49 E om <
EEZ35S56 g8 g
s U:WI-:.:S Uwm —
g2 v 8€9ocxr= vex2Y
sy OFfS€w 5o OsSvoga
o g Tgs9cfo Iae
o rZag X = Tool
FS8mgaousS¥ 3 ES S
Ve rxEVYSa YV oz o=
o+ GCo d ¥ 5c
T3 e > %8¢
Ss eF 5 S0
3 > = 3 o
g < s 2
X g X (=
Hedysarum caucasicum
TV 0,620,02 0,0150,003
M.Bieb.
Hedysarum grandiflorum
ysarumg 0,600,02 -
Pall.
Hedysarum daghestani-
4 9 0,560,01 -
cum Rupr. ex Boiss.

Takke Hamu ObinM MpoBeAeHbl UHTPOAYKLUMOHHblE
uccnepoBaHus BuMaoB popa Hedysarum L., a MMeHHO
Hedysarum caucasicum M.Bieb., Hedysarum grandiflorum
Pall., Hedysarum daghestanicum Rupr. ex Boiss., Ha Teppu-
Topumn TopHoro 6otaHmyeckoro caga OrbYH OOWUL, PAH
(ywacTtok Llynaxap). KonnuecteeHHoe onpepfeneHne aaH-
HbIX MHTPOAYKLMUOHHbIX BUAOB MPOBOAWUIOCH METOAOM
Y®-cneKTpopOTOMETPUN N HE3HAUMTESIbHO OTAMNYaANNCh
OT BUAOB, COOPAHHbIX B €CTECTBEHHbIX YCNOBUAX (Tabnu-
ua 3).

Ta6nuua 3. CogepxaHue CyMMbl KCQHTOHOB B nepecyeTte
Ha maHrudepmnH metogom YO-cnektpopoTtomeTpumn

B TpaBse BUAOB poaa Hedysarum L. Ha TeppuTtopun
FopHoro 6oTtaHuueckoro caga ®r6yH AdUL PAH

Table 3. The content of the sum of the xanthones
with UV-spectrophotometry in herbs of species Hedysarum L.
growing jn the territory of the Mountain Botanical garden

KonuuecrBeHHOe cofiepKaHune
CyMMbl KCAHTOHOB B NepecyeTe
Ha MaHrnpepviH
(Y®-cnekTpodpoTomeTpua)

The content of the sum
of the xanthones of the mangiferine
(UV-spectrophotometry)

Bup
Species

Hedysarum caucasicum

M.Bieb. 0,61 £0,02
Hedysarum grandiflorum 0,55 £0,01
Pall.

Hedysarum daghestani- 061+ 0,02

cum Rupr. ex Boiss.

Hedysarum caucasicum M.Bieb. oTHocuTCA K ceKuymm
Obscura, kKoTopas, No AaHHbIM UTEPATYpPbl, HaKannBaeT
3HaUMTENbHOE KONMYECTBO CYMMbI KCAHTOHOB B nepecuye-
Te Ha MaHrndepuH [17, 18].

3AKNNIOYMEHUE

MpoBefeHHble KCCNefOBaHNA CBUAETENbCTBYIOT O
NepCcrnekTUBHOCTY NPUMEHEHUS METOMa 30HaNIbHOro Ka-
NUINIAPHOTO 3NeKTpodopesa MpPU aHanM3e KCaHTOHOB,
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B TOM UncC/le OnpefeneHusi KONMYeCTBEHHOIO cofeprKa-
HVA MaHrndepriHa, Hapagy C TakuMKU MeTofamu, Kak YO-
cnektpodotomeTpua n BIXKX [17, 18]. Metogom YO-
CNekTPopOTOMETPUM BO3MOXKHO TOJSIbKO OnpeaenvTb
cofilep)aHne CyMMbl KCAaHTOHOB B MepecyeTe Ha MaHru-
depyviH, B TO BpeMmsi KakK MCMob30BaHWe KanuiiapHOro
anekTpodopesa n BIXKX nossonser onpeaenntb Konm-
YeCTBEHHOE COAEP)KaHME MHAVMBUAYASbHbIX BELLECTB, B
TOM uncne maHrndepuHa, Mo CpaBHEHUIO CO CTaHAapT-
HbIM 06pPa3LOoM.
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