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PE®EPAT

JlekapCTBEHHOE PACTUTEIHHOE ChIPhE KaXKIIBIN TO/I BCE Yallle BCTPEYACTCs B IPOU3BOCTBE JICKAPCTBEHHBIX
cpenctB. HecMoTpst Ha psifi TIOJOKUTEIBHBIX CBOUCTB PACTCHHS M CHIPhS, OJIYYCHHOTO M3 HETO, MPUCYTCTBY-
IOT U OTPHIIATEIIbHBIC CTOPOHBI 0OCCIICUCHUsI HATUBHBIX (MPUPOIHBIX) MpenaparoB. Hampumep, Ouonoruye-
CKHC aKTHBHBIC BEHICCTBA, UX KOJIUYCCTBO U AKTUBHOCTH 3aBHCAT OT CC30HA TOJa, KJIMMATHUCCKUX YCIOBHM
pernoHa. OTu (HaKTOPHI BECbMa M3MEHYHBEI M TPYIHO COMOCTaBUMBI CTATUCTHYCCKH M KOPPEIATHBHO. TakmM
00pa3oM, TOJIBKO C TTOMOIIBI0 COBPEMEHHBIX aHAMUTHYCCKUX MPHOOPOB M METOIWK BaJHIAIlMd MOYKHO CO-
3/1BaTh CTATUCTUYECKU JOCTOBEPHBIE aIropUTMbI noucka bAB.

[Ipoanamm3upoBana momuTeMaTHdeckas pedepatuBHO-OmOMmorpadudeckas 6a3za. OCHOBHOE BHUMAaHHE
YICISIOCh TaKMM HaykoMmeTpuueckum Oasam, kak: Web of Science Core Collection, Medline, PubMed,
PUHII, a taxxe noptana ganasix eLIBRARY .ru 3a nocnennue 10 ner. [IpousBeneHa oeHKa CTaTUCTUYECKUX
JAaHHBIX U OHy6HHKOBaHHOﬁ AKTUBHOCTHU HCTOYHHKOB HJIA 3anpoca MeTa6OHOMI/IKI/I paCTI/ITeJ'H)HOFO CI)IpI)SI B
MEIWIITHE U BETCPHHAPHH.

MeTab0oI0MHBIE HCCIeOBaHUS JICKAPCTBEHHBIX PACTCHHUI HAIIPaBICHBI Ha 00eCTICYeHHE TIOJTHOTO W TOYHO-
r0 M3YYCHHUS BCEX HI3KOMOJICKYISIPHBIX METaOOMTOB W JOBEACHUE APYTHMX OMHUKCHBIX TEXHOJIOTHH, TaKHX
KaK TCHOMUKA, TPAHCKPUIITOMUKA F TPOTCOMHUKA.

Ha OCHOBAaHUU H3y‘IeHHOﬁ HI/ITepaTypI)I MOJXHO CACJIaTh BBIBOJ, YTO CyHleCTBy}OT JBa OCHOBHBIX METOdA
cbopa MeTabOJIOMHBIX JaHHBIX: [ICJICHANIPABICHHBIA M HEIleJIeBON aHau3. LleneBoii u HeleeBoi MeTaboIH-
YEeCKHI aHaJIH3 CXOHBI [0 COOpY MpoO, MOATOTOBKE M XPOMATOrpad)UueCKUM YCIOBHSIM (CTal[OHApHASI U
nojBikHas ¢as3bl). TeM He MeHee, LeJIEBbIC HCCIIEJIOBAHUS METa0OJIOMHKA B OCHOBHOM OOBEAMHSIOT He-
CKOJIBKO METabO0JIMTOB OJTHUM WIJIH PA3HBIMH CIIOCOOAMH.

KiaroueBrblie ciioBa: MeTa6OJ’IOMI/IKa, PaCTUTCIBbHOC ChIPBE, q)apMaKOJ'IOFI/I‘ICCKI/Iﬁ aHallns.

BBE/IEHUE

JlekapcTBEHHOE PaCTUTEIBHOE CHIPHE C KaXKAbIM
roJIOM BCE Yallle BCTPEYAeTCsl B MPOU3BOJACTBE Jie-
KapcTBeHHbIX cpenctB [1]. [nst aToro cyiectByer
MHOTO IPEIOCHUIOK:

JlocTaTouHO ze1eBoe Chiphbe;

MatotokcuuHoe (4aiie 0e3BpeIHoe);

buosiornueckue akTUBHBIE BellleCTBa PacTEHUM
00J1a1al0T SPKO BBIPAKEHHBIMU TTPOTHBOBOCIIAIH-
TEJIbHBIMU, POCTOCTUMYJIMPYIOIIUMHU, PAHO3aKUBIISI-
IONIAMH, aHTUMHKPOOHBIMH W MHOTUMH IPYTUMH
10JIE3HBIMU JIJIS1 Bpauel CBOMCTBAMH.

Bce 310 co3nmaer npouHyro 0a3y Uisi CO3AaHUs
JIMHEEK IIPerapaToB C 3aJlaHHBIMU (apMakoTepares-
TH4YecKUMHU cBoiicTBamu [2]. HecMmoTps Ha psia mo-
JIOKUTEJIbHBIX CBOMCTB PACTEHUN U ChIPbs, MOJIydae-
MOT'O M3 HEro, UMEIOTCSl U OTPULATEIbHbIE CTOPOHBI
BHEJIPCHHUST HATUBHBIX (IPUPOIHBIX) IIPEIapaToB.
Hanpumep, OWONOTMYECKUE AaKTUBHBIC BEIIECTBA
(PAB), BX KOJNMYECTBO M AaKTUBHOCTB, 3aBUCIT OT
Ce30Ha TO/a, KINMATHYECKUX YCJIOBHI perHoHa.
Ot paxTophl BecbMa BapuaOeIbHBI, U KOPPETSIIHN
BAB ot noroasl TpyAHO IPOrHO3HpyeMbl. Takum
00pa3oM, TOJIBKO C IMMOMOIIBI0 COBPEMEHHBIX aHAIH-
THUYECKHUX MPUOOPOB M METOJIUK, NPOIIE/IINX Baju-
JIAlAI0, MOKHO CO3JaTh CTATHCTUYECKU JOCTOBEp-
Hble anroput™Msl noucka bAB [3].

Metabonu3M pacTeHnit U3MEHSETCS B 3aBHCUMO-
CTH OT T€HETHYEeCKHX (haKTOPOB, a TaKXKe pa3Iny-
HBIX (PU3HOIOTHIECKHUX (AKTOPOB U (AKTOPOB OKPY-
JKaroriei cpenbl. Ha moMonis B TaKMX MacIITaOHBIX
HCCIICAOBAHUAX NPUXOANT MeTabonmomuka [4]. Ilo-
HATHE «METa00JIOM» BIIEPBBIC OBLIO MPEUIOKEHO B

1998 r. CtuBeny OnmBepy 3a 00O3HAUYECHUE HHU3KO-
MOJIEKYJISIPHBIX COEAMHEHUH, CHHTE3UPYEMBIX Opra-
HU3MoM [5]. B 2002 rogy Onusep @aiieH BBen mo-
HATHE «METa0O0JIOMHKA JJId OIMMMCAaHUA WHTETPpaJIb-
HOT'O aHaJIn3a, BKJIIr04Yas I/II[eHTI/I(bI/IKaHI/IIO U KOJIN4YEC-
CTBEHHYIO OIICHKY BCeX OOMEHOB B pacTeHuu [6].
JlaHHBII METO/ O3BOJISIET AETATLHO aHAIN3UPOBATH
KOMITOHEHTBI PACTEHHH, OIIEHHBATh MX KadecTBO,
MUTATEJIbHBIE W OPTraHOJICITHYECKUE CBOWMCTBA, U3Y-
4aTh WX (PYHKIMOHAIbHBIE M TOKCHKOJOTMYECKHE
acriekThl. CrienuagicThl Mo MeTaboIOMHUKE BO BCEM
MHpE MOJYESPKUBAIOT, YTO BCE ATAIBl METAO0IOMH-
YCCKHUX I/ICCJ'IC}IOBaHI/Iﬁ JOJIKHBI OBITh CTaHaapTU3n-
POBAaHbI, YTO MO3BOJIUT KOPPEKTHO CPaBHUBATH JTaH-
HBIE, a TAKKE CO3/[aBaTh OOILIEOCTYIHYIO Oa3y AaH-
HBIX, KOTOpas B COBOKYITHOCTH C HMPOTCOMHBIMH H
TPAaHCKPUNTOMHBIMHA 0a3aMu JaHHBIX, OyAyT WHcC-
T0JIb30BaHbl B (DYHKIIMOHAJIHHOW TE€HOMHKE U CH-
CTEeMHOM OHoNorHy.

MATEPHAJIBI H METO/IbI

ITpoananu3upoBana monureMatudeckas pedepa-
TUBHO-OnMOMMorpagpudeckas 6aza. OCHOBHOE BHUMa-
HUE YAENSIOCh TaKMM HAayKOMETPUYECKHM Oa3zawm,
kak: Web of Science Core Collection, Medline, Pub-
Med, PUHIl, a Ttakxe pnanHble moptana eLl-
BRARY.ru 3a mnocnennue 10 ner. IlpousBenena
OIICHKA CTAaTHCTUYCCKUX MAHHBIX U ITyOJHKAIHOH-
HOW aKTUBHOCTH aBTOPOB Ha IPEIMET 3a1poca MeTa-
OOJIOMHKH JICKAPCTBEHHOTO PACTUTEIILHOTO CHIPHS B
MEHIIUHE U BETCPHUHAPHH.

eabro uccienoBaHus sIBUJICS aHAIU3 COBpe-
MEHHOTO ()apMaKoOIOTHUECKOTO HCCIEI0BaHUsS C
MTOMOIIBIO METOJIOB META00TOMHUKH.
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PE3YJIBTATBI U ObCYK/IEHHE

HccnenoBanuss METaOOJIOMHMKH IS PACTUTEIb-
HBIX KOMIIOHEHTOB OBICTPO PaCHIMPSIOTCS [UIST BBISB-
JICHUs HOBBIX aKTHBHBIX COCIMHEHHUH, ONpPENEIeHHs
BETETAlIMOHHOTO TIEPHO/Ia, CCIeA0BaHUs (panbcupu-
Kall{, OLEHKH KOPPESLHOHHON AaKTHBHOCTH |
YpOBHEH MeTabOJMTOB, a TAK)KE MOHWUTOPHHIA KOH-
TpPOJIsI KAYeCTBa JICKAPCTBEHHBIX pacteHuil. Hecmot-
psl Ha 3HAUUTENBHBIE TEXHOJOTMYECKHUE JTOCTHIKCHHMS
B Pa3/eJICHNH U aHAIHN3€ METa0OJINTOB, XUMUUCCKUE
pasnUYMs TEPBUYHBIX M BTOPHUUYHBIX METa0OIHTOB
CIIOXKHBIX TIPUPOJHBIX TPOAYKTOB TPEACTABIAIOT
co00ii upe3BbIUAIHBIE TPYAHOCTH JUIA aHaJM3a.
TpyaHoCcTH B MCClIeIOBAaHUSX METaOOJIOMHUKH pacTe-
HHUH BapbUPYIOTCS OT cOopa 00pasloB JI0 MMOJrOTOB-
KA U TPOJOJDKAIOTCSl OT aHAIW3a JI0 aHHOTAMU |
KOJIMIECTBEHHOTO OMpeJeNeHust MeTabomuToB. Bee-
CTOPOHHHUIT MeTaOOJIOMHBIN aHAIN3, OIIEHKA TEKYIITHX
Y HOBBIX TCHICHIHNI B MeTaOOIOMHUKE pacTeHHi Oy-
JIET HANpPaBISATh UCCIIEOBATENEH [ETOCTHO MPU pas-
paboTke cBoux wucnbitanuii [7,8]. Takum obOpazom,
MeTab0JIOMHUKa MTO3BOJISIET OILIGHUTh KOMILUIEKCHO BCE
HEOOXOJMMble IIAard Kak Ha HAYaJIbHOM OTare
(cTpaTeruu 3KCTpaKIUH, MPOOOMOArOTOBKa, COOp |
npeiBapuTeNIbHAs 00paboTKa TaHHBIX, a TAKXKE aHHO-
TalMyd MeTa0OJHTOB), TaK W I dPPEKTUBHOTO 3a-
BEPILICHNUS MCCIIEJOBAaHUH MeTa00JIOMUKH PACTEHHH C
HCITIOJIB30BAHNEM PA3IIMYHBIX aHATUTUYECKUX TUAaThopM
(MaruutHo-pe3oHancHast Tomorpadus (MPT), rasosas
xpomatorpadus-macc-criekrpomerpust (I'X-MC) u xun-
KOCTHasl XpOMaTorpaus-Macc-ClIeKTpOMETPHSI BBICOKO-
TO pasperieHus).

MeTaboOMHbBIE HCCIIEIOBAHUS JICKAPCTBEHHBIX
pacTeHuil HampaBJIeHbl Ha 00ECIEeYCHUE ITOJIHOTO U
TOYHOTO M3YYCHHMS BCEX HM3KOMOJIEKYIISIPHBIX MeTa-
OOJINTOB U JIOTIOJHSIOT JPYrHMe OMHKCHBIC TEXHOJIO-
I'MH, TaKUE KaK FTeHOMHUKA, TPAHCKPUIITOMHUKA U ITPO-
teomuka [9,10].

B nenom, Giok-cxema MeTabOJIOMHOTO aHalM3a
pacTeHMid BKIIFOUAET B ceOs:

1. IIpoGoroaroToBKy  (MOATOTOBKA — PACTUTEIILHOTO
CBIPbS, CyIIIKa, SKCTPAKIINSI, AEPUBATH3AINS, OUNCTKA).
2. AHanm3 npo0 Ha OCHOBE PA3JIMYHBIX THUIIOB Macc-
cnekrpometpun (IKX-MC, BOXKX-MC) mmu cnek-
TPOCKOIIHS SIIEPHOI0 MATHUTHOTO PE30HAHCA.

3. O6paboTka MTOJTyYEHHBIX pe3yIbTaToOB
(HOpManm3anyst JaHHbIX, MaclTabupoBaHKUe, CTATH-
CTHYECKOE MOJICIIMPOBAaHNUE, BBISIBICHHE XPOMATO-
rpad)UIecKuX MTUKOB).

4. Iutepnperanus pe3yJabTaToB.

5. B cucremHoli 6nosornu popMyIMpoOBKa THIOTE3bI
W ee CJIeyeT dKCIepruMeHTalIbHas posepka [10].

B Hactosimiee Bpemsi HaOIIOAAETCS TEHIEHITUS
CO3[IaHUSI MHTErPUPOBAHHBIX  IPOTOKOJIOB  JUIS
Haunbosiee paclnpoOCTPAaHEHHBIX AHAIUTHYECKUX Me-
TOJ0B. UeM clioeHre KOMIIOHEHTBI PACTCHUH, 4eM
pa3HOOOpa3Hee cocTaB, TeM Ba)KHEE NPOBOIMUTH HC-
CJIC/IOBAHUS C TIOMOII[BIO MACC-CIIEKTPOMETPHH.

3AK/TOYEHHUE

CylmecTByeT aBa OCHOBHBIX IOJX0/1a K cOopy
MeTabO0JIOMHBIX JIAaHHBIX: LIEJICHAIPABICHHBIN 1 Helle-
neBoi aHamm3. TapreTHBI U HeleleBOH MeTab0IoM-
HBIA aHAIM3bI CXOHBI M0 cOOpy MpoO, MOATOTOBKE U
XpoMaTorpaUueckuM YCIOBHAM (CTalMOHApHAS U

noaBrDKHAS (as3el). TeM He MeHee, IeJIeBbIe NccIeo-
BaHMs METabOJIOMHKH B OCHOBHOM COCPEIOTOYCHBI
Ha HECKOJIbKUX METa0OJIMTaxX M3 OJJHOTO WIIH Pa3HBIX
nytei. Hampotus, HereneBas MeTab0JI0OMHKa HAMpPaB-
JICHA Ha aHaJIU3 BCero MetabojioMa OpraHu3Ma pacte-
Hus. IMEHHO Takoil npoliecc, CUCTEMHBIN, [T03BOJISIET
OIICHWBATh MHOTOTPAHHBII COCTAaB PACTUTEIHHBIX
KOMITOHEHTOB C HCTIOJIb30BaHHEM COBPEMEHHBIX Me-
TOIMYECKUX TOAXOM0B W TmpubopoB. Kpome storo,
MeTabOoJIOMHBIE TIOAXOABI TaK)Ke MOTYT OBITH TOJE3-
HBI TIPY CO3IaHUM HOBBIX T€HETHYECKUX JIMHUHN C TO-
BBIIICHHBIM MTPOU3BOJICTBOM IIE€JE€BBIX KOMIIOHEHTOB.
TakuMm 00pa3oM, B MEPCICKTUBE, CO3/1aBasi JINHEUKH C
3aaHHBIM OOTaHUYECKUM cocTaBaM 110 BABawm.
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METABOLOMIC STUDIES FOR MEDICINAL PLANT RAW MATERIALS
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Every year, medicinal plant raw materials are increasingly found in the production of medicines. Despite a number of
positive properties of plants and raw materials obtained from them, there are also negative aspects of the introduction of
native (natural) drugs. For example, biological active substances, their quantity and activity, depend on the season of the
year and the climatic conditions of the region. These factors are highly variable, and correlations of biologically active
substances with weather are difficult to predict. Thus, only with the help of modern analytical instruments and validated
methods can it be possible to create statistically reliable algorithms for searching for biologically active substances.

The polythematic abstract and bibliographic database has been analyzed. The main attention was paid to such scien-
tometric databases as: Web of Science Core Collection, Medline, PubMed, RSCI, as well as data from the eLIBRARY.ru
portal over the past 10 years. An assessment was made of the statistical data and publication activity of the authors regard-
ing the request for metabolomics of medicinal plant raw materials in medicine and veterinary medicine.

Metabolomic studies of medicinal plants aim to provide a complete and accurate study of all small molecule metabo-
lites and complement other omics technologies such as genomics, transcriptomics and proteomics.

Based on the literature reviewed, it can be concluded that there are two main approaches to collecting metabolomic
data: targeted and untargeted analysis. Targeted and untargeted metabolomics analyzes are similar in sample collection,
preparation, and chromatographic conditions (stationary phase and mobile phase). However, targeted metabolomics studies

mainly focus on multiple metabolites from the same or different pathways.

Key words: metabolomics, plant raw materials, pharmacological analysis.
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