NHCTUTYTHU XUMUAHU BA HOMU B.M. HUKUTUHH
AKAJEMUAN MIJIJIMX HIIMXOHU TOYUKUCTOH

MYACCHUCAUN UWJIMHIO TAXKUKOTHHU "MAPKA3HU NHHOBATCHOHHUHU XUTOIO
TOYUKUCTOH OUJ BA MAXCYJIOTU TABUH"-U
AKAJEMUAN MIJIJIMA HIIMXOHU TOYUKUCTOH

bo xykyKku oacmnaeuc
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IIAPOIIOB ®APYX CA®OJIBEKOBHUY

OMY3UIIN XUMUSABUU METABOJIMTXOU JTYIOMAU PACTAHUXOU
PABFAHUATPUIOP TABACCYTH YCYJIU XPOMATOI'PA®USAN I'A3M - MACC
CHEKTPOMETPH

ABTopedepaTu AuccepTaTCus
Oapou gap€dTu mapayau UIMUU
JOKTOPH MUIIMXOU XUMUS
a3 pyiin uxrtucocu 02.00.03 — Xumusiu opranuki
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Hucceprarcust map Wuctutytn xumusu 6a Homu B.M. HukutuHu AkagemMusiu MUJUIHHA
unMxon TouyukHCTOH Ba Myaccucam WIMHIO TaxXKUKOTHM "Mapka3u HMHHOBATCHOHHMHM XHUTOIO
TouukucToH oma 0Oa MaxCyJoTH TaOui'-u AKaAeMHUSH MWUIMA WIMXOM TOYUKUCTOH HYPO

IIy/1aacT.

Mykappu30HU pacmii: Kapum3ona Maxmankya bo6o - noxkropu
WIMXOW XuMus, mpodeccopu Kadenpau
TEXHOJIOTHSIH UCTEXCOJIOTH XUMUSIBH,
¢bakynrern xumusu JIOHUIITOXH MUJUTUU
Toyukucton
®daiizuinoB UkpoM YcMaHOBHY - JOKTOPH
WIMXOM XuUMUs, mpodeccopu Kadenpau
XUMHUSM OWOOTpaHHMKA Ba (UIKOJLIOUIHU
MAT  «J/lonumroxu AaBiaTuu  TUOOUHU
Toyukucron 6a Homu A6yanii n6HM CHHO»
Hopoxumsona duamon Imom - JOKTOpHU
WIMXOM XUMHs, Tpodeccopu Kadenpan
KOpKap/Ii PHEPrusl Ba XHU3MaTPACOHUH HEPTY
ra3u JIOHMITOXH TeXHUKUM TOYUKHCTOH Oa
HoMH akagemMuk M.C. OcuMmi

Myaccucau nemoap: JloHumroxu JaBJIaTUU OMY3ropun

Touukucron 6a Homu CagapuaiuH AWHR

Xumosin nucceprarcust canau «02» okrsa6pu conu 2025, coatn 13:00 map mawiucu mypou
muccepratcuonn 6D.KOA-010 -u nazau Jonumroxu muunn ToyukucTon nap cyporau 734025,
1. Jlyman6e, xuéoouu Pynaki, 17, E-mail: nazirab4@inbox.ru; Tem.: +992935476644 Gapry3op
Merapaai.

bo nucceprarcus nap kuroOxoHau Mapkasuu JloHHIIroxu MUITUM TOYUKUCTOH, HHUYHUH
Jap coMoHau WWW.tNU.1j mMHOC 1yJaH MyMKHUH acT.

ABtopedepar canau ¢dupucToa nryaaact.

Korudou niamun J
IIYPOH TUCCEPTATCUOHN, 1 D A
HOM3aH MJIMXOU XMMMUSA S VRS Bexnazaposa H.C.


mailto:nazira64@inbox.ru

MYKAJJIAMA

MyoOpamMmun MaB3yH TaxXKHMKOT. MyBohUKH caHaaxou WIMA gap Xyayad Yymxypuu
Touukucton 3uéna a3z 4500 mamynu pactanit MaBuyj act. Jlap Hazapu kummérapon uH 6a 4500
KOMOMHaTH Oy3ypru XHMMHUSABH MOHAHJ MeOolIaja, KU Jap OHXO OEHUCT PEeaKCUSXOM TyHOTYHH
XUMUSBA Mery3apaHj Ba MOJJIaXOW PaHTOpPaHTd XUMHSABA xocui Memasann. Kamdu acpopu
HuXoHH HMH 4500 "komOuHaTu Oy3ypru XuMmusBi'-u BaTaHu asu3m Mo, KM Jap OHXO KaJaoM
MOJI1ax0 Ba 0a KaJoM MHUKIOP XOCHJI MerapJan/?, MOAJaX0H UCTEXCONIIYIa YA XOCUATXO T0paHa?
Ba OHXOpO J1ap Ky4o uctudoaa OypaaHn MyMKHH acT? Macbhaian MyOpam 0apou MO KUMHErapoH Oa
Xucob MepaBa.

Pacranin wH ranyuHam OebOaxou Tabmar Oyn, Xact Ba xoxaa MoHA. OH XaMuyyH MaHOau
MyXHUMHU MaBOJM XypoKa Ba 10py O0a xucod mepaBan. Pactannxo gap naBomu XaéTu Xy MOJIIaXou
TYHOTYHH XHMHSBUPO CHHTE3 MEKyHaH], KM HH MOJJaxOoM CHUHTe3lIyaapo 0o ubopau aurap
MeTabonuTx0 MeHoMaHA. MyBohuKH TacHUGOTH WIMHH MYOCHP METa0OJIUTXOpO 0a oy Typyxu
KaJIOH YyJI0 MEHAMOSIH/: MeTa0OJIMTXOU sIKyMa Ba MeTabonutxou nyioma. ba merabonutxou sikyma
aHrumro0xo, cadenaxo, yapoxo, aMHHOKUCIIOTaX0, KUCIOTaXOM HYKJIEMHI Ba JUTAp COXTOPXOH
qy3bid MaHCYO MerapaaHi, Ku (YHKCUSXOM MyXHMH Xa&TUPO Jap OPraHM3MH pacTaHid HWYpO
MeHaMOsHA. MeTabomuTXOoH sIKyMa Jjap Xxama HaMy/Ad pacTaHil BOMEXypaH/ Ba 0€ OHXO T'y3apHIIN
paBaHIu META00IN3M FAUPUIMKOH MeOOIIaI.

bo dapkusar a3 MeTaboIuTX0H SKyMa, METa0OIUTXOU AYIOMa Jap IOMpan XypaAu pacTaHUXO
BOMEXYpJaH[, Jap OpPraHU3MHU pacTaHil (QYHKCHAXOM MaXCyCcpo HUYpPO MECO3aHi, MacajaH
bynkcusixou audoii, yanOcos3it, Tabobatit Ba Fraiipaxopo nmopanna. ba merabomurxou ayroma
aJIKaoNIX0, MaiBacTaruxou MONU(EHOIN, CAMOHMHXO, TIMKO3MIX0, TEPIEHOUIXO Ba Falpaxo
MHUCOJ IIyJa MeTaBoHaHA. MetabonuTxou ayoma 00 1mapodaTd XOCHUATXOoM TaboOaTuamoH
XaMYyH MaBOJM TIEPCIEKTHBA Ba TaOW@ bTHpOd ramraadi. Jlap ailHW 3aMOH, METa0OIUTXOU
nyroMapo 0a cudartu MaBOAM 3UIAUOAKTEPUSIBIA, 3UIATUMUKPOOH, 3UTUCAPATOHM, 3UITUIUAOCTH,
SUTAWITAXO00M, 3UATMOKCH/INIABA, TaH3UMCO3aHAan (UIIOPU XyH, MaBOAM Oenapico3aHaa Ba
Faiipa Baceb ucTudoaa MedbapasI.

Papranxou aTpii XaM4yH MeTabONIUTXOH JyroMa YOWUTOXH OMCEP XOCPO HIIFOJI MEHAMOS,
OHXOPO XaMYyH aIliéu XoM 0apou UCTEXCOIU MaBOIU aTTOPi, OPOUIIIiA, JOPYBOPH, 3UITUXAIIAPOTH
Baceb ucTH(doma mebapann. Mnosa Oap uH, OHXO Jap ¢uToTepamus, apoMaTepanus, Oapou
Xymoyiico3uu MaBOU aTTOpPil Ba Xypoka Baceb UCTH(o1a Oypa MelaBaHI.

TapkubOu xumussun PA xene Mypakkad Oyna, oH acocaH a3 TEPHEHXO, TEPIEHOUAXO Ba
dbenunmpomanon1xo uobopar medomasn. Maaynnn, 6ucép oMuinxo, a3 Kabuim MaBKebU reorpadid,
[IAPOUTH XOKY HKJIUM, XapopaT, PYIIHOW, BaKTH YaMbOBapi, YCYIXOHM YyAOCO3W Ba Faipaxo,
6eBocuTa 0a CHUHTE3, TAapKUOM XUMHUSBH Ba YaMbIIaBUU META0OIUTXOM Tapkubu PA Ttabcup
MepacoHaH . SIke a3 MabMyNTapUHU POXU OMY3HUIIHN TAPKUOU MUKIOPHA Ba CUBATHH METa0OIUTXOU
JyIOMal pacTaHUXOW pPaBFAHUATPHUIIOP MH yCylIHU Xpomarorpadusiu ra3ii Mydaxxas 00 JIeTeKTopi
Macc-crekTpomMeTpit meboman. OMy3UIIM XUMHUSBHH MOAMAaXou TapkuOu PA Ba xocusarxou
OMOJIOTMM OHXO KaJaMu YCTyBOp Oapou uctudomad aMaiwu OHXO Oyna, sSKe a3 Machbaaaxou
MyOpaMu 3aMOHHU MO 0a IITyMOp MepaBa.

Japayau TaxKuku MaB3yu uiaMmid. Pacranuxom mmdobaxm Ba XymoOyi a3 3aMOHXOHU
KaJMM JUKKATH oJaMOoHpo Oa xya 4and coxrtaact. MHpo map ocopw Ty3amTaroHu Mo Oaphaio
MyIIOXUJa HaMyJaH MYMKWH MeOoman. Slke a3 capuammaxou KaauMuH THOOW (HOpCH-TOYUKI

3



KUTOOM MyKaJajnacu 3apAyliTuéH ABecto (acpxou 7-6 memr a3 Muioj) meOomiaj, KA JTap OH
xocuaTrxon mmdoun 3uéna a3 100 mamymum ruéxxo oBapaa mynaact. MHYyHUH, nap ocopu
MYXaKKHMKOHU Akazemusiu ['yaaumonyp (226-651), ku onpo moxu Coconnt lllomyp I Tabcuc moma
Oyz, pacTaHUXOU JOPYTd MaBKebH Xocca nopaui. Jap Axagemusu ['yaaumomnyp onumoH bap3ys,
Yypuuc, nbuu Yycauit, uoau Caxn, XyHnaitn, CaxopOyxt, nonu Kanama, an-XuHai Ba TUTapoH Jap
pyuu (apmakonorus, (GapMakorHo3usi, JOpyco3il Ba 3aXpIIMHOCHH MaBOAM PACTaHUTH CaXxMHU
00ca3o0 ry30ImTaanm.

Jlapavan Gamanam pymad Tuo6u ¢opcii-rouukin nap MoapoyHHaxp Ba XypocoH 00 aB4H
pyurnu wimy ¢apxanra Jasnata Comonuén (875-999) pocr meosa. Tabapi (conxou 818-870),
Junosapit (conxou 815-895), 3akapuéu Poszit (conxon 865-925), Abymancypu Mysaddak (kucmu
nyromMu acpu X), an byxopit (conxou 880-890), A6y Mancypu byxopit (comm 991), A0y Caxnu
Macexi (comu Bador 1010), Muckosaiix (coinxou 940-1030), bepynir (comxou 973-1048), Cuno
(conmxou 980-1037) moHMImIMaHIOHW MabpypHu Tabpuxu THO Ba jgopyco3uu Qopcid Oynmanm, Ku
6eBocuTa 60 pacTaHuXxou muUpoOdaxXII capy KOp MErUpUTaH]I.

Hap 3amonu cobuk HlypaBii Hu3 0a Machaslan OMY3HUIIM TapKUOM XUMHUSBHM PacTaHUXOU
Yymxypun TOYMKHCTOH axaMUsITH Xocca Joja Memya. Max3 nap xaMuH JaBpa K KaTop OJMMOH
a3 kabumu M. Xoummaros, FO.Y. Canuko, M. Kypb6onos, K. Xaiinapos, 0. Hypanues, C.C.
CobupoB, B.M. Matgsees, /[.P. Xamudaes, M. Hazapo Ba nurapoH aap OMy3uIIN pacTaHUXOH
mupodaxmy TOYMKUCTOH KOPXOM HIMHHM Haszappacpo aHdoMm pnomaana. Comu 1989 kurtobu
«Pacranuxon mmdobaxmm xyapyiim ToumkucToH (ukopacTyiye JeKapcTBEHHBIE PacTEHUS
Tamxukucrana)» Hawp rapauja, KU Jap OH MabilyMoT jaap Oopaum 158 Hamynu pacTtaHUXoU
mugoodaxmm ToyukrucToH, qap 6opan TapkuOu XUMHUSIBH, uctudoaadbapun amanii 1ap THOOU XanKi
Ba MYOCHp THpJloBapii rapangaact. Acapu Aurapu ap3uiimManj, uH kopu pokropun 10.Y. Cagukos
TaxTu yHBOHM «Mojmaxou Ouosioruu Gaboiu pacTaHuxou mudodaximm xyapyiin TOYHMKHUCTOH
Mebomaa, KU gap OoH gap Oopaum TapkuOu ¢utoxumusisud 304 HaMyn pacTaHil MabIyMOT
nofamynaact. ba myannug Ba XaMKOpOHM § Mysiccap ramuraact, ku 144 anxanoun (4 HaB) Ba 30
MaiBacTaruxou KyMapHHHPO 4yno HamosiHA. MmoBa Oap uH, a3 MaBuyaustu 30 KOMIOHEHTXOU
TapkuOu PA mMabayMoT nonaans.

Jlap 3aMOHM HUCTUKJIONMAT HU3 00 jactrupuu OeBocuTam Xykymatu Yymxypuu
ToyukncToH OUCEP KOPXOM WIMM-TaXKUKOTA Max3 0a omy3umin ruéxu mudodaxm Ba XymoOyi
paBoHa rapauaaasf. [lap uH naBpa sk KaTop MakTaOXoHM WM Max3 caMTH (pabosuaTu Xeupo 0a
OMY3UIIN CAMTXOM T'YHOT'YHU PAacTaHHXOM Maxalil Ba UCTU(OAAU OHXO JAp COXaXOU I'YHOTYHH
XOYaruu Xallk paBoOHa KapJaaH.

HoBobGacta a3 on, ku nap YT Mukmopu 3uénu pacTaHWXOW paBFAHHATPUIOP MEPYSIHI,
MaBJIyMOT Aap Oopau TapkuOuW XMMHUSBHH OHXO Xelle KaM meOomaj. Arap 4YaHae, Ku Oucépu
pacTaHMXOHM BaTaHW, a3 3aMOHXOU KaauM Jap TUOOM Mapaymil Ba XYpOKXOM MHJUTA Baceb
uctudo1a MeIIaBaH/l, TO XaHy3 MOJIJTaX0u TapKHOU OHXO OIIKOp Halryaa 00K MOH/aacT.

Jlap xopu Ma3Kyp METa0OJUTXOH TyIOMau TapKUOW 55 HaMyZ pacTaHUXO MaBPHUI OMYy3HIII
Kapop Joja NIyJaaH, Ki Batranu aciuu oucépu ouxo Ocuéu Mapkasii 6a xycyc YT mebomazn. Jlap
yMyM, MO IIamicaay miacTy Ay nailBacTau XUMHUSBHPO aap TapkuOu PA unentudukacus kapaem,
KM OHX0 0a CHH(XOU I'YHOTYHH MOJJAaXOW XUMUSBI a3 KaOWiIu Kapooruaporenxo (6exaau KaTopu
STUJICH Ba aTCETUJICH, apOMaTil, MOHOTEPIIEHH, CECKBUTEPIEH), CIUPTXO, (HEHMITPONaHOUIXO,
3pUPXOU C€OJla, SMOKCUAXOU MOHOTEpPIECHH Ba CECKBUTEPICHM, ANAETUAX0, KETOHXO, JIAKTOHXO,
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adupxon Mypakkad, maiBacTaxou AUCyaduaid Ba HUTpOreHI0p MaHCyO mebomana. bapou 108
KOMITOHEHTXOM acocuu Tapkuou PA, ku muknopu ouxo nap PA a3 5 % 3uén mebomany, Max3aHu
ax0opoT ouj 6a HMACHTHUPHUKATCHUSIM MYIIaXXacH OHXO a3 pyiM BaKT Ba WHIEKCH HUTOXJOPH,
HamyHan Macc-pparmeHrarcus (m/z)-u Xap KOMIIOHEHT Ba Tadcupu (pparMeHTXoM Mopalrynau
OHXO, CcOXTa Imygaact. MnoBa 06a WH KOOWIMATH aHTHOKCHAAHTH, 3UAIUOAKTEpUsBH Ba
3UIIUCApATOHUH KHCcMe a3 PA Ba KOMIIOHEHTXOHM MHyBHIyaJIMH TApKHUOW OHXO CAaHYUA [TyJaaHI.
Bobacraruu coxt Ba pabonusaT OHOIOTUN MO Iaxou Tapkuou PA omyxTa mrymaacrt.

PoOuTan Taxkukor 00 0apHomaxou miamid. Kopu nuccepracuoHMu Ma3Kyp MH HaTU4au
TaxKUKOTH Oucépconae mebomia, Ku oH 0a sIK KaTop JIOMXaxo poburtau 3ud Jopaa. A3 OH 4ymia,
nouxau "CraHmapToHi, Kopkap/ Ba uctudogan amanuu 6ab3e PA a3 pacranuxon TouyukucToH", Ku
conxon 2010-2012 map nabopaTropusii XUMHUSH MTaiBaCTaruXoM TeTePOCUKINNA VHCTUTYTH XUMUSH
6a Homu B.M. Huxkutuam AMUT, ku a3 tapadu «DonHam mnpe3ujeHTii 0apou TaXKHKOTXOH
oyuéniin-u Xykymatu YT; nouxam "Tapkubu xumusBuu PA-u pacranuxou ToYukuCTOH", KU
conxon 2010-2011 nmap Memapramentu xumwusin Jlonumroxu Anabama nap XaHCTBWII, KU a3
tapadu 6apaoman Oyndpaiipu [LIIMA; nonxan "Tapkubu xumuseii Ba Gpabonusta ouonoruu PA-u
pactanuxou Toyukucton", ku conxou 2012-2015 nap Unctutyru papmarcus Ba OMOTEXHOIOTHSIH
MoJIeKynaBii, 00 macTrupuu XagamMoTd MyOoawnaBuu akaaeMukuu OIJIMOH; Ba JIOMXau
"Uctudonabapuu ycynxou cad3 6apon qyaoco3uu Moaaaxou (habvoiu OMONIOrii a3 pacTaHUXo", KU
conxou 2017-2021 map Uncturytu TexHukuu ¢usuka Ba xumusau [lnHyonn AxkageMusu UiIMXOU
Xwutoit, ku a3 tapapu DoHan OalHAIXAIKUH TPE3UICHTHN AKAISMUSIN UIMXOH XWTOH, JacTUpi
€rdaann, ryzaponuna mygaana. VMHIyHUH, 60 MaB3ybXOM HAKIIABUHM HIMA-TaXKUKOTH (COJIXOU
2018-2024), xum nmap Myaccucan WIMHIO TaxXKHKOTHM '"Mapka3sn WHHOBATCHOHUHM XHTOO
TouukucTon ouy 6a maxcynotu Tabuit"-u AMUT rysaponuna MemaBani, poOuTau 314 J0paj.

TACHU®PU YMYMHUHU TAXKUKOT

Makcagu TaxKHKOT. Makcaay acocuu TaXKUKOTH Ma3Kyp MH OMY3MIIU (UTOXHUMHS Ba
(baboIuATH OMOJIOTUMHU pacTaHUXOM MU(OOaXII Ba MOJAAX0H TapKUOH OHXO, mapédTtu MomIaxon
¢dabonu Ouosorit Ba TaBcu(u METabOIUTXOM TylIOMau pacTaHuxo Mmebomraj. Mnosa 6a uH, omkop
HaMyJaHU TabCUPU AHTHMOKCUAAHTH, 3UJAMMUKPOOHN Ba 3uaqucapaToHMd PA Ba KOMIOHEHTXOU
TapkuOM OHXO HH3 Xanadu TaXKUKOTH MasKyp Oyraa, Babactaruu COXT Ba (abOJIUATH OHOJIOTHH
METa0OJIUTXOH AYIOMa MYaisiH Kap/ia MeIIaBaH/I.

Ba3zudaxou TaxkKukot. bo 1ym005n Makcaau TaXKUKOT Ba3udaxou MO YyHUH MEOOIIIaHT;
1. Yymoco3in Ba OMY3WINN TApKUOM XUMHSIBHH METAaOOIMTXOM [JylOMa a3 pacTaHUXOH
paBFaHUATPUIOpU KaOJaH HAOMyXTallysa;
2. UnenTudukaTcusn MeTaboIUTXOH JyIoMa Ba TACHU(OTH OHXO BOOACTa a3 pyHH COXTH XUMMUSBIA;
3. Taxusin Max3aHU MabJIyMOT, XapaKTepUCTHKan Mydaccanu macc-pparMeHTacusiu METabOIUTX 0N
acoct,
4. Tabumm COXTH XHMHSBHM MOJJAXOM HaB 00 YCYIXOM TyHOTYHH Xpomarorpadi Ba
CIIEKTPOMETPH,
5. Omkopco3un MaHOaxou HaBM MOJIIaXxou (paboiau OUOIoTH;
6. OMy3uIM HaboNUATH aHTHOKCUJIAHTH, 3UITMOAKTEpUsBI Ba 3UIMCAPATOHUN PABFAaHXOU aTpit;
7. OMy3HUIIM TabCUPU CHUHEPreTUKMHM KOMOMHATCHSIXOM METaboJMTXOM JayiomMa 00 MaBoIu
3UJIMCAPATOHUU IOKCOPYOUTCHH;
8. Omy3uim BabacTaruu coxt Ba paboJIUATH OMOJIOTHH META0OIUTXOU AYIOMal PacTaHUXO.
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O0bexkT TaXKUKOT. OOBEKTH acocuM TaXKUKOTH MO HWH pacTaHuxou Imudobdaxii,
paBFaHXOM aTpil Ba MOJJIaXOU MOTEHCHAIUU TapkuOu oHXo MeOomaza. [laH4yoxy maHy Hamyau
pacTaHuxo, Ku acocaH 0a ce omyia MypakkaOryJOH, YaTpryJoH Ba JIaOryJoH mMapOyT MeOolaH,
XaM4yyH OOBEKTH TaXKMKOTH MO Kapop rupudrani. bucépe a3z pactannxo mabpMmynii Oyzaa, 6ab3en
OHXO PACTaHUXOU PHIEMHKI MEOOIIaH].

Mag3yn (mpeaMeTu) TaXKHKOT. Owmy3umm QGuUTOXUMHUS Ba (PaboIuATH OUOJIOTHH
METa0OJIUTXOU [yIOMa; MYKaMMAJITapJOHUU MabIyMOT OuJ 0a HWASHTH(PHUKATCHUAN MOJIAaxXo0,
OLIKOPCO3MM MaHOabXou MoJAaxou (aboiu OUOJIOTUM JOPOM XOCHSTXOM aHTHOKCHIAHTH,
3WIMMHUKPOON Ba 3MJIUCApATOHid;, Oappacuu poOuTan OaitHU COXT Ba (abOJUATH OHOJIOTHHH
MeTaboIUTXOU TyIOMau TapKUON paBFAaHXOU aTpil MaB3yH aCOCHH TaXKUKOTH MO MEOOIIaH]I.

HaBronum wiiMuu TaXKUKOT.

1. ABBaimH wMapotuba pap TamMOMH JAyHE TapKUOM XHMHSIBHM METAa0OIUTXOM JyIOMau
te30yxopmaBangau pacranuxou Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson,
Angelica ternate Rgl. et Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica
Krasch. ex Poljakov, Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania
fragrantassima Lipsky, Helichrysum thianschanicum Regel, Megacarpaea gigantea Regel.,
Philadelphus purpureomaculatus Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. Ba Salvia
discolor Kunth omyxTa rrynamsm;

2. Hlamcany macty Ay maiBacTau XMMUsBH aap Tapkubu PA-u 55 pacrtanil, ki a3 MHUHTaKaxou
ryHorynu reorpadii (Touukucron, Y36exucron, OnmoH Ba SIMan) yaMboBapil Kapa mya oyaaH,
uAeHTH(GUKATCHS Kap/a Iy IaH];

3. Max3anu MabiaymMoT ouj 0a wuaeHTuukarcusu 108 Mmerabonutu ayromMan Tabuil TapTUO
NoJaNlya, XapakTepucTukan Mydaccann Macc pparmMeHTarcus, HaMyHau (pparMeHTacusiu macca
0a 3apsan (m/z), BaKT Ba MHJEKCH HUTOXJIOPUU OHXO MEUTHUXO0/ Kapa Iy1aaHs;

4. TacHU(POTH XUMHUSBUU METAOOIUTXOU AYIOMa, KM XaM4yH 4y3bH aCOCHH TapKUOM paBFaHXOU
oMyxTamaBanaa qapé€drt kapaa mrygaani, ry3apoHuaa IIyaaacr;

5. XocHuATX0ou aHTHOKCUIAHTH, 3UJAUMUKPOOII Ba 3UAUCAPATOHIH PABFAHXOH aTpil OMyXTa IIyja,
TabCUPU CUHEPTETUKUH PABFAHXOM aTpit 00 TOKCOPYOUTCUH OIIKOp KapAaa IIy/I;

6. Konynusatu BoOactarmu COXT Ba (habOJMUATH OWOJIOTHHM META0OJIMTXOM OMyXTallyJa OIIKOP
KapAa 1IyJl, Ki MOHOTEPIEHXOM acUKJi, nmaiiBactaxou anudaTii Ba cyiaduail HucOaTaH XOCHUSITU
3audu OMOJOTH 30XUp HAMy/Ja, MOHOTEPIIEHXOH CUKII Ba MOHOTEPIEHOUAXO XOCUITH MYbTanJ;
Ba CECKBUTEPIEHOUJIXO Ba JAKTOHXOM CECKBUTEPIIEHI XOCHUSATH KaBUU OHOJOTUPO 30XMP
MEHaMOSIH],

7. Man6awsxou Tabunu 3uéna a3z 100 mongnaxou ¢aboiau OMOJIOTH OIIKOP Kap/a IIyAaH/I.

AXaMHSITH HA3apUSBH Ba WIIMHIO aMaJIMU TaXKMKOT. Hatuyan Taxkukotu Maskyppo (1)
XaMUyH Max3aHH MablIyMOT Jap Oopau paBFaHXOHM aTpil Ba KOMIIOHEHTXOU TapkKubOu ouxo; (2)
XaM4yH MaHOau axOopoTtit 6apou momnaxou ¢aboiu OWoNorél map pacTaHuxo; (3) aJoKaMaHIuu
COXTH XMMHSBUHA META0OIUTXOM Te30yXxopiaBaHaa a3 (pabonusaTu OUOJIOTHH OHXO; (4) UCTEXCOMu
MOJIJTaX0M XYIIOYil Ba paBFaHXOM aTpil a3 pacTaHuxo; (5) XaHromMu HCTH(OMAN PaBFAHXOU aTPi
Oapou Taxusii MaBOJI Jap COXaxOH aTOpi, OPOUIITHA, XyPOKBOPH, KAHOAM, TOPYyCO3id, KUMHUE, THO; Ba
(6) XaHroMH TabBIUMHU KYpPCXOM KUMHUEU OpraHukil, Quroxumus Ba (PapMaKOTHO3HS Jap
MyaccHucaxou oI Ba kacOm uctudoa OypaaH MyMKHH acrT.



HykTaxoun 0a XuMosl NENIHUXOXIIABAH/IA.

- HATUYaxOM TaxJIMIXOoM cudaTil Ba MUKIOpUHM MoAaaxou (abonu OWONIOTH Jap pacTaHUXOH
OMyXTallaBaH/aa;

- HaTUYaXxOM TapKHUOM XHMHSABUHM META0ONMUTXOM IyIOMau Te30yXOpIlaBaHAau pacTaHUXOH
Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et Schmalh,
Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov, Cercis
griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky, Helichrysum
thianschanicum Regel, Megacarpaea gigantea Regel., Philadelphus purpureomaculatus Lemoine,
Polychrysum tadshikorum (Kudr.) Kovalevsk. Ba Salvia discolor Kunth;

- MabIyMOT ouj 0a TacHU(GOTH XUMHUSIBUU METAOOJUTXOU IYyIOMa, KU XaM4yH YYy3bU aCOCUU
TapKUOM paBFaHXOM aTpUM OMyXTallaBaHaa AapedT Kapaa UIyJaaHn;

- HaTUYaXOHM XOCUATXOHM aHTHOKCUAAHTH, 3UJAMMUKPOOH Ba 3UAMCAPATOHNN PAaBFAHXOW aTpil Ba
KOMITOHEHTXOU TapKUOU OHXO;

- TAbCUPU CUHEPIreTUKUU PaBFAaHXOU aTpil 00 AOPYH 3UAMCAPATOHUH JOKCOPYOUTCHH;

- HATUYaXOM aJIoOKau O0aifHU COXT Ba (DabOMATH OMOJIOTUH META0OIUTXOH JIYFOMal PaCTaHUXO;

- MabJIYMOT OUJ 0a TaBCHUsIM aMaluu UCTU(OAAN PaBFaHXOU aTpil OapoM COXaxoH JOpPYco3id, THO,
XHUMUSL, aTOPH Ba XYPOKBOPH.

Jlapayaud 3bTHMOJHOKHH HATH4YaX0. YCYIXOM Myocupu (U3MKaBil Ba XUMHABA Oapou
rupudTanyn MabIyMOTH 009bTUMO UCTU(HOAA rapAua acT. XaHTOMU MYyaisiH HaMyJJaHU MUKJIOpU
paBFaHXOM aTpid YCyJIH THIPOAMCTIILIATCHS 00 Oyrum 00 uctudoma rapaumaact, Kd OH Jap
dapmakonesn masnatxou TyHOryH (Poccms, Uttuxomm ABpymno) nmapd rapaumaact. TapkuOu
XUMHUSBUH OMEXTaW MOJJAaXx0 00 MacTroXxow T'YHOTYHU Xxpomatorpadwusu razi (1) 60 merekropu
mrybiari-uonusarcuoni (GC-2010 plus Shimadzu) Ba (2) nerektopu macc-criekrpomeTpi (Agilent
6890 GC 60 nerekropu macc cenektuBuu Agilent 5973 Ba Shimadzu GCMS-QP2010 Ultra)
oMyxTa mynaanj. Mnentuduxarcusu Moanaxo aap acocu (1) MHIEKCH HUTOXJOPUU OHXO, KU 00
MyKouca 6a HaMyHau OMEXTaM aJlkaHXOM HOpMaJiil MyaiisiH kapJja uryaaacT Ba (2) 6o uctudona a3
mabnoHu  (parMeHTaTCUSAM MacC CHEKTPAJIMM OHXO, KU Jap Max3aHXOM Macc-CHeKTpaluu
Nucturytn Mumnuu Cranaapaxo Ba Texuomorus (NIST) Ba Buneit (Wiley, HPCH2205) xud3
mlyJaaHj, amaini rapapaaact. TaxJawid Xpomarorpadusd MOEbIMM HYpoMaml OajaHna jaap
mactroxxon YL9100 HPLC, Shimadzu HPLC sa DIONEX Ultimate 3000 HPLC maiiBact 00
kanonkaxou tamran Merck Lichrocart C18, 4 x 250 MM, 5 mxm, TM RP C18, 10 x 150 MM, 5 MxM;
SunFire C18, 4,6 x 20 MM, 5 mxm Ba Xselect CSHTM CI18 10 x 150 MM, 5 MkM (uctexconu
mmpkati Borepe, IIIMA) ry3aponnaa mynaana. CHeKTpXou pe30HaHCH MarHUTUU siapoit (PMS)
nap nactroxu PMS crekrpomerpu Varian MR-400 (400 MXc Gapou "H Ba 100 MXc Gapou B¢
caOT kapaa mynaans. Hatuyaxou 6agactomana 60 yCyaxou OMOpPiH KOpKapA Kapja IIy1aaH/I.

MyTo0uKaTH JuccepTATCUs 62 IIMHOCHOMAaH MXTHCOCH WaMil. J{ucceprarcus Oa sik4aH
6anu mmHocHoMau uxtucocu 02.00.03 — «Xumusiu opranukii», ku aap Orosuierenn Komuccusu
onuu arrecrarcuonuu Ha3au [Ipesunentn Yymxypun Touukucron, Ne 3-4 (15-16) 2020 narip
raimTaact, MyToOMKaT MEKYHa/I:

- YyJIOKYH# Ba TO3aCO3UU MailBacTaxou HaB.;

- UHKHUIIO(U Ha3apUsSH COXTH XUMHUSIBHH MaiBaCTaXOU OPTaHUKT,

- CO3MOH/IMXUHU METOAXOU HABU MYalsTHKYHHH COXTOPH MOJIEKYJIAXO0;
- OLIKOp Kap/laH!U KOHYHUSATXOU HAaBbU «COXTOP — XOCHUST»
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Caxmu maxcum Myaniud nap TapxXpe3suM TaxXKUKOT, 4aMbOBapid, TaxJIWI Ba LIApXU
MabJIyMOTH WIMH, YaMbOBAPUH OOBEKTXOU TAXKUKOT, T'y3apOHUIAHU 3KCIIEPUMEHTXOM XUMUSBI
Ba (apMakoJIoril, TaxJIWI Ba WIAXpU MabIyMOTH OaJacToBapiallysna, KOpPKapIud OMOPHIO
MaTEeMaTHKil, OMOJJACO3UU IMCCEPTATCHs Ba MaBOAM HAIIpIIryaa, OeBocuTa MeOoIIa.

TacBud Ba amanuco3un HaTH4axou aucceprarcusi. Hykraxou acocuu aucceprarcus aap
KOH(PPOHCXOM WJIMHMIO aMajid YyMXYPHSIBHIO OalHaIMWJUIAIMK 3€pHUH TY30pHIN ILIyJaaH;
Kondepencusin onumonu 4aBoH "Xumwus nap apBam acpu XXI" Oaxmmma 6a 80 comarum
akanemuku AMUT M.C. Ocumii, Hyman6e, c. 2000; Kondepencusn qyymxypusisuu "JlactoBapa
JIap coxam XMMHsS Ba Xxumusu TexHojori", yman6e, c¢. 2002; KondepeHncusan oJIMMOHU YaBOHU
TouukucTon «4aBoHOH Ba WiIMH Myocupy, Jymanoe, c. 2007; KorndepeHcusxon OaliHaIMUAILIATIAN
onmmmMoHu 4aBoH «KAC I'AJIBIM-2007» Ba «JKAC I'AJIBIM-2009», Kazokucton, Tapa3, c¢. 2007
Ba c. 2009; Cummno3uymu ABpymoocuéri ouwj 0a WHHOBATCHS Jap KaTajlu3 Ba JJIEKTPOXUMUS
oaxmuga 6a 100 comaruu akagemuk J1.B. Cokomnckuii, 26-28 maiin ¢. 2010, Anmaato, Ka30KHCTOH;
Kondepencusiu yymxypusuu «Mnm Ba dvambusatr map Touukuctony, Hymanbe, 10-11-ymu
nekadpu c. 2011; 43-ym Cumnosumymu OaifHATXalKi oujl 62 paBFaHXou aTpi, S-8-yMu CeHTAOpH C.
2012, Jlucabon, Ilopryranus; Kondepencusu Oaiinanxankuu "MaxcynoTu Tabuii Ba 4ycTy4yu
nopy - mnepcrnektuBaxon osHpa", 13-14-ymu HosiOpu c. 2014, Benna, Asctpus; 45-ym
Cummnosuymu OaitHanmxankit oma Oa paBranxou atpid, /-10-ymm centsiopu c. 2014, HcramOym,
Typkust; 47-ym Cumnosuymu OaiiHanxankii ousr 6a paBranxou atpit, 11-14-ymu centsiopu c. 2016,
Huc, ®pancust; XalmITyMuH CUMIIO3UYMHU OaliHAIXaNKiA onJ] 0a XUMUsH naiiBactaxou Tadbuii, 15-16-
ymu okTsi0pu c. 2019, [lanxai, Xuroit; XXI-ym cbe3au Menneneesii oua 0a XUMUSIM YMYMid Ba
tanbuki, 9-13-ymm centsiopu c. 2019, Cankr-IlerepOypr, Poccus; [lyromuH KOH(epeHCHsH
OallHAMIMIILIAIMK WIMiA-aMaiil Jap MaB3yn «Macbamaxom MyOpamMu XuMus, HCTH(dOAa Ba
JypHaMou OHXO0», Oaxmuaa 6a 60 comaruu kadenpam XUMHUSIM OpPraHUKH Ba EIOUITH I.U.X.,
npogeccop HI.X. Xonukos, dymanbe, 2021; Sxkymu cuno3uymu TaXxKMKOTHH PaBFaHXOU aTpi, 3-
ymu pekabpu 2022, Ilnesut I'poB, IIIMA; KondepeHcusn YyMxXypusBUHM HIMA-aManii
«Macbanaxou MyoCHpH TaOMaTIIMHOCH Jap WM Ba paBaHAM TablIMM», Oaxmuja 6a OucTconau
OM¥3HIII Ba HHKUIIO(U MIMXOU TaOUaTIIMHOCH, NaKUK Ba puésii, ymanoe, 27-ymu maiiu c. 2022,
XVIl-ymun xonumxon HybmonoB# "Haruyam TaxKMKOTXOM MHHOBAaCMOHH Jap XUMHUS Ba
texHosorus nap acpu XXI", yman6e, 26-ymu okts16pu c. 2022; Kondepencusu OaitHamTMIILIamimm
unmii "Muakumodu unoBarcuonuu wim", Jlyman6e, c. 2022; Koudepencusu OaitHaIMUILIATIHN
WiMil-aMaiaii gaap MaB3yu «JlacToBapaxoW HaBUH Jap COXal WIMXOM TaOMATIIMHOCKH Ba
TEXHOJIOTUSIM MH(POPMATCHOHN», Oaxmmua Oa OucTcolal OMY3UII Ba HWHKUMIOGU HIMXOHU
TaOMATIINHOCH, NakuK Ba puésii map comxou 2020-2040, Hymante, 30-ymu wmaitm c. 2022;
Kondepencusu OaitnHanmuutanuu unmit-amanii «Xonumxou XIII-ymu JlomonocoBiy, 6axmmuga 6a
115 conaruu akagemuk bo6o4on Fadypos, dymanbe, 28-29-ymu anpenu c. 2023; Kondepencusau
YYMXYpHUSBUU WIMA-amalil Jap MaB3yu “‘Ba3zbu KyHYH# Ba lypHaMOM TaXJIHJIN (PU3UKO-XUMUSIBH'",
Oaxmuga 0a 3bJIOH rapauaanu xagadu dopymu crparerin - CaHOATKYHOHWHM KHIIBAp, COJIXOU
2022-2026 - comxou pyuad caHoar, 65-coiaruu TabcucéOomm kadeapan "XUMHSH yMyMi Ba
Falipuopranukin" Ba TUPOMUIOIITH XOTHpau apOoOM WM Ba TeXHHKaW TOYMKHUCTOH, A.U.X.,
npodeccop JI. Conmes, Jymanbde, 15-16 maptu c. 2023; Kondepencusu OaitHaAIXaNKUM WIMHA
onuMoHM 4aBoH "WnmM Ba HaBoBapit", TamkeHt, 19-ymu oktsa6pu c. 2023; XVIII-ymun XoHUIxou
HybsmonoB# "Pyminu kumuén Mmyocup Ba yaHOaxou HazapusBil Ba amanuu oH", Jlyman6e, 18-ymu
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okTs10pu c. 2023; Kondepencusu unmii-amanin nap Map3yn "Hctudomam ycyaxow TabJiuM aap
MyacCHCaxou TabJIMMii: Machallaxo Ba JypHaMo" Oaxmuia 6a OucTcojau OMy3UII Ba MHKUIIOMU
WIMXOM TaOMATIIMHOCH, HaKWK Ba pué3nn map conxoum 2020-2040, HymanGe, 19-20 okTs6pu c.
2023; Kondepencusn yyMxypusBUM WIMA-aMaiid aap maB3yn «Macbhanaxo Ba aHbaHau PYIIIU
WIMXOH JIaKWK, pué3it Ba TAOUATIIMHOCHY, Oaxmma 6a OucTcoian OMY3HII Ba MHKUIIO(PU WIMXOU
TaOMATIIMHOCH, NakuK Ba pué3n map conxou 2020-2040, 28-ymu maiiu c. 2024; Kondepencusu
OaitHanxankuu wimvud "10-ymuH Boxypuu Jlaxucronit-Kazoki", 26-ymu utonu c. 2024, Ilo3HaH,
JlaxucTOH.

HNuTumopor a3 pyiin MaB3yu aucceprarcusi. MykappapoTH acOCUU KOPH JTUCCEPTATCHs
nap 90 wmakosam wiaMmid, 70-ToM OHXO Jap HaWpUsAXoW TaBcusakapaaun Komuccusiu omnuu
arrecrarcuonnn Hazmu [Ipesunentn Yymxypuu ToOUMKHCTOH Ba [urap Mavyajiaxou HJIMHU
OaliHanMumIami Hamp myaa, | mororpadust, 2 606u kutod Ba 1 mareHT 6a Tadb pacugaanI.

CoxTop Ba xauymu qucceprarcusi. Kopu muceprarcuonin a3 360 caxudam domnm
KoMITtoTepin mobopar Oyaa, a3 33 gaasain, 154 pacm ubopar act. ucceprarcus a3 5 606 ubopar
Oyma, JOpoM MyKaJauMa, TaxXJWid amaaOuér, KUCMH TadypuOaBi, Oappacwyi HaTUYaXOH
SKCIIEPUMEHTANI, XYJIOCaXOM acOCHU KOp, Tebaoau amabuértu uctudopamryna modbopar a3z 341
HOMT{iipo nap 6ap Merupa.

MYXUMTAPUH HATHYAXOU TAXKUKOT BA MYXOKNMAHN OHXO

Taxammm anabuéTu WIMIA HULIOH MENWXad, KU XUMHSIH KapOOTMIpPOreHXOM TEpIeHi Ba
XOCWJIaXOM OHXO TYHOTYHpaHT MeOomiaz. MOHOTEpPIEHXO0 Ba CECKBUTEPIICHXO Ba XOCHIIAXOU
OKCHUTEHJIOPU OHXO a3 KaOWJIM CIHPTXO, aJCTUIX0, KETOHX0, (DeHOIX0, FIPUPXOoH coaa, IPUPXOH
Mypakkab nap tapkuOu paBranxou atpi (PA) Baceb maxH ramraanna. Mnosa 6ap uH gap tapkuou
6ab3e PA ¢enunmporneHon1xo Ba nmaiBactaxou AucCyinduain MaBqya Meodomana. MabiyMoT ous 6a
¢uToxumus, uctudonadbapii nap THOM Xalki Ba (abOIUATH OHOJIOrHMM 55 pacTaHii MaBpUIN
Oappacit Kapop Aojamryaana. Taxawim agaOuéTu uiMid HUIIOH MEIUXaH/, KU TapKUOU XMMHUSBUU
PA-u pacranuxou Anaphalis virgata Thomson; Angelica ternata Rgl. Et.Schmalh; Artemisia
leucotricha Krasch. ex Ladygina; Artemisia vachanica Krasch. ex Poljakov; Cercis griffithii Boiss;
Ferula clematidifolia Koso-Pol.; Galagania fragrantissima Lypsky; Megacarpaea gigantea
Regel.; Philadelphus x purpureomaculatus Lemoine;  Polychrysum tadshikorum (Kudr.)
Kovalevsk. Ba Salvia discolor Kunth mem a3 Mo omyxTta Hamrygaana. Ycyiau Xxpomatorpadusu
rasii - macc-cekTpoMmerpii Oapom Taxymiu PA a3 oH dYymia 0apou TaxXJIWIM MOJJIAXOU
Te30yxopmaBanaa Oapou Oa JacT oBapJaHM MablIyMOTH Mydaccalu KUMHUEBA Xelle MyXUM
Mmebomaa. TeprneHOMAXO XaM4yH K KHCMU acocuu Tapkubu PA wmeraBoHanz, (abonuaTu
OMOJIOTMHU TYHOT'YH a3 KaOWJIM XOCUSTXOW aHTHOKUIAHTH, 3UITUMHUKPOOH, 3UIUCAPATOHN 30XUP
HamosiHA. OHXO MeTaBOHaH, 6a TMIUAX0 Ba cadenaxon MeMOpaHaBit TAbCUP HAMOSIH].

Hap 6001 ayroMHu AuccepTaTcHsi, YCYJIXOHM MYOCHPH WIMHA-TaXKUKOTH Oapou 4yao0co3id,
OMY3UIIN TapKHUOU XUMHBI Ba (HaboIUATH OMOJIOTHMM METa0OJUTXOU aTpidl pacTaHuXo HcTUdoaa
rapAnaan], oBap/a Irynaact. PaBraHxou aTpit TaBacCyTH yCylu TakTHp 00 OyFxon 00 4yl0 coXTa
mrynaact. Tapkubu XuMUSBH METa0OJIUTXOM aTPil aCOCaH TaBACCYTH YCyJM XpomaTorpadusu ra3i
Myyaxa3 00 JETeKTOpPXOM IIybJaBil — MOHM3ATCHUOHM Ba Macc-CIIEKTPOMETPH OMyXTa HIyAaacT.
Wunekcn HUraxJaopii Ba (parMeHTXOoM Macc-CHeKTpit 00 MabIyMOTXOM Max3aHXOM Macc-
cniekTpoMeTpii TaBaccyTH Hapmad3oun ChemStation Integrator 4ycTydy Ba MyKouca LIyJaaHn.
Bapou yynocosit Ba Taxawin 0ab3e KOMIIOHEHTXO YCYIM XpoMaTorpadusd MOEChI'MH HYpPOHAII
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Oanmana 60 MIOBACO3UM KOMIIOHEHTXOHM MHAMBH]yail Ba 0apou TabUAM COXTOPH 0ab3e MOIAAX0
YCYJIM Pe30HAHCH MarHUTA-sApoit nctudoaa rapauiaacT.

Jlap 600u ceroMu AmMccepTaTcus MabayMOT ouJl O6a TapkuOu xumusiBuu PA-u 55 Hamymam
pactanuxo, ku taBaccytu ycynu XI'-MC omyxra mynaann, mydaccan nemHnxo/ mynaact. bapon
HaMyHa MabiIyMOT Jap Oopau TapkuOM XWMUSBUHM paBFaHH aTpuH 0ab3e PACTAaHMXOPO HHYO
MEHIHUXO0/l MEHAMOEM:

Tapxu6u xumusBun PA-u Anaphalis virgata Thomson

ba cudaru uyspxoum acocum PA-u Anaphalis virgata o-nunen (55,9%), repanumi-o-
tepriuHeH (6,2%), PB-cemunen (6,0%) Ba (+)-kamben (3,8%)-po myaiisH HamymeM. TapkuOu
xumusiun PA-u Anaphalis virgata qap aasamu 1 oBapaa mrymaacr.

Yansamu 1. Tapkuou xumusisuu pasranu arpun Anaphalis virgata

RI KommnonenTt % RI KommnonenT %
746 3-T'enrren 0,1 1128 | cuc-I'epannon 0,6
805 Bopamen 1,2 1203 | Tumoun 0,5
825 B-Tyiien 0,3 1266 | Hepwuu aTceraT 0,5
834 a-ITunen 55,9 | 1308 | a-T'ypronen 0,2
844 (+)-Kamben 3,8 | 1318 | Kapuodumien 1,9
852 JlerunpocabuHeH 0,1 |1320 | (-)-a-Anacken 0,8
874 (-)-B-Tunen 1,5 | 1337 | ApomaHneHapeH 0,3
891 B- Mupcen 0,7 | 1355 | B-Cuxnorepmakpan 0,2
904 a-DemtanapeH 0,3 1385 | B-Cenunen 6,0
916 a-TeprnuHen 11 1394 | o-Cenunen 3,0
924 B- Cumon 2,1 1412 | a-Jlourunuaen 0,2
927 D-JInmonen 2,6 1503 | 'ymynan-1,6-nuen-3-on 0,2
929 OBKaJIUIITO] 0,4 1518 | B-bucabonon 1,7
948 B-Ocumen 0,1 | 1595 | Hepun 2-metmnOyTaHoar 0,3
958 y-Tepnunen 2,1 | 1631 | Hepun rexcanoat 0,2
987 (+)-2-Kapen 1,5 | 1772 | I'epanui TuHAIION 0,6
1000 | JImgamooxn 0,5 1794 | a-Copunren 0,3
1042 | (+)-2-bopHaHoH 0,3 | 1710 | I'epanmia-o-TepnuHEeH 6,2
1076 | (-)-Teprunen-4-on 0,6 |1320 | (-)-a-Anacken 0,8
1089 | a- Tepnuneon 0,3

Tapxu6ou xumusBun PA-u Angelica ternate Rgl. et Schmalh

Yyswsxou acocun PA-u Angelica ternate map Touwmkwcron pysuma cabunen (16,2%), y-
tepriuueH (14,2%), B-bemnanapen (13,2%), a-teprunann arcerat (13,1%), teprnunen-4-on (6,8%),
(2)-muryctunun (6,4%), (Z)- cenenenonun (4,7%) Ba p-cumon (3,2%) 6ynana. TapkuOu XUMHUSBUU
PA-u Angelica ternate map gaaBaau 2 mydaccan oBapja myaaact.
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Yaasauu 2. Tapkuou xumusiBuu pasranu arpun Angelica ternate

RI KommnoneHT % RI KomMmnoneHnT %
917 N300yt n3o0yrupar 0,1 1108 2-MetunOyTua uzoBajaepar 0,3
934 a-Tyiien 0,2 1119 | cis-p-Menr-2-eH-1-on 0,2
940 o-ITunen 1,0 1157 H3o0amunbenson 0,1
943 N300yTun Gytupar 0,1 1162 | 5-Ileatuncuknorekca-1,3-muen | 1,7
950 Kamden 0,3 1177 TepnuaeH-4-0 6,8
955 (3E)-2-MetunokreH-5-ex 0,3 1189 | a-Tepnuneon 1,9
975 Cabunen 16,2 1348 a-Tepruaun arcerat 13,1
976 B-ITuaen 0,2 1393 MeTHIIBreHoI 14
991 | Mupcen 06 | 1426 | upnamveri 0,1

TUMOTHUPOXHHOH

N300yt 2-
999 0,5 1478 | (E)-B-Papuesen 0,1

MeTUIOyTaHoaT
1003 | a-Demnanapen 0,4 1498 | (E) -MeTuinu309BreHon 0,1
1012 | 2-Metun6yrun uzodyrupat | 0,3 1516 | B-HAurunpoarapodypan 0,1
1016 a-Tepriunen 1,1 1532 o-Kaanuen 0,2
1020 p-Cumon 3,2 1545 SItamaHCOH 0,4
1028 | B-Pennanapex 13,2 1565 (2)-Cenenenomnu 4.7
1029 | JlumoHeH 0,7 1628 (E)-Heoxuuaumua 0,1
1051 | 300yTriiOeH30I 0,1 1634 | (2)-JTuryctummn 6,4
1060 | y-TeprnuueH 14,2 1647 (E)-JTurycrumun 0,6
1065 4-Houanou 0,1 1672 1-T'excanmexaHomn 0,1
1075 denxon 0,2 1688 4-duraguer 0,1
1089 TeprimHoIeH 0,9 1718 Honanekan 0,1
1100 | JImHanoon 0,4 1724 I"enniiko3an 0,1

1105 | Uzoamun-2-metmnnbytupar | 0,9

Tapxkuou xumusiBun PA-u Artemisia leucotricha Krasch. ex Ladygina

mpanc-Tyiion (41,5%), 1,8-cuneon (33,0%) Ba kamdopa (18,3%) XxaMuyH 4y3bX0U acCOCUU
PA-u Artemisia leucotricha nap ToYuKuCTOH pysHAa OIIKOp Kapaa mryaana. TapkuOu XUMHUSIBUA
PA-u Artemisia leucotricha map yaaBanu 3 mydaccan oBap/a myaacr.

Yanpaau 3. Tapkudu xumusiBun paBranu atpun Artemisia leucotricha

RI KomnonenT %
882 Otun usosaiepar 0,1
926 Tpucukiex 0,1
934 o-ITnnen 0,2
943 Kamdpen 1,9
961 Cabunen 0,7
963 B-ITunen 0,2
972 Herunpo-1,8-cuneon 0,1
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Hoomau yaosanu 3

978 Mupcen 0,1
1007 a-TeprnuHeH 0,1
1010 p-Cumon 0,4
1015 1,8-Cuneon 33,0
1020 CaHTONMHA-CIUPT 0,1
1039 v-TepnuHeH 0,3
1043 Kampenunon 0,1
1070 cuc-TylioH 1,7
1082 mpanc-TyloH 415
1102 Kamdopa 18,3
1133 bopneon 0,4
1147 Teprnunen-4-on 0,4
1259 Bopuun aTcerat 0,3
1268 mpanc-CaOUHMIT aTceTaT 0,1
1387 B-Kapuodwmen 0,1

Tapkuou xumusisuu PA-u Artemisia vachanica Krasch. ex Poljakov

Harnyvaun taxmiumu XI'-MC-u PA-u Artemisia vachanica -u nap To4uKuCTOH pysiHIa HUILIOH
J0Jl, KK OH a3 4y3bXxou acocun 1,8-cuneon (52,0%), cantonuna tpueH (14,9%), muranoon (5,6%),
kampopa (4,4%) Ba Gopueon (3,5%) umbopar meOomaa. Tapkubu xumussuu PA-u Artemisia
vachanica map yajasanu 4 oBapja Iyaaacr.
Yansaau 4. Tapkn6u xumusiBuu pasranu arpun Artemisia vachanica

RI Kommnonent % RI KommnonenT %
916 | 3,7-/IlumerniokteH-1 0,1 1068 | mpanc-Cabunen ruapat 0,2
939 | CanronmHa TpHCH 14,9 | 1075 | JIunanoon 5,6
946 | TpucuxieH 0,1 | 1080 | mpanc-Tyiion 0,2
949 | o-Tyiten 0,7 | 1099 | Kamdopa 44
953 | o-Ilunen 0,9 1127 | bopueon 3,5
960 | Kamden 1,6 | 1134 | JlaBanmymon 0,1
975 | Cabuunen 1,8 | 1139 | TepnuueH-4-on 1,2
977 | B-Ilunen 0,6 1151 | a-Tepnuneon 1,3
984 | Hermnpo-1,8-cuueon 0,1 | 1222 | cuc-Xpu3aHTeHWI aTceTat 0,2
989 | Mupcen 1,3 1245 | bopuun arcerat 2,8
1007 | o-TeprmueH 0,7 | 1310 | a-TepruHwmI aTceraT 0,4
1011 | p-Cumon 0,8 1347 | a-Komaunn 0,1
1018 | 1,8-Cuneon 52,0 | 1387 | B-Kapuodumnen 0,4
1033 | (E)-B-Ocumen 0,1 | 1438 | JlerapocecKBUCHHEO 0,2
1040 | y-Tepnunen 2,8 | 1448 | I'epmakpen D 0,2
1043 | cuc-CabuneH ruapar 0,3 | 1464 | BucukiorepMakpeH 0,1
1047 | cuc-JIunanoon oxkcun 0,1 1482 | y-Kanunen 0,1
1060 | mpanc-JInHATIOON OKCH/T 0,1 | 1493 | o- Kaguueun 0,1
1064 | TepniunoneH 0,2 1542 | KapuodwieHn okcu 0,1
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Tapkuou xumusisuu PA-u Cercis griffithii Boiss

Haruyan taxymmm XI'-MC-u PA-u Cercis griffithii-u map TouukucTon pysHaa HAIIOH 0/,
KA OH a3 4y3bxou acocuu P-cumon (18,7%), 1,8-cuneon (16,6%), nunamoon (9,8%), o-muHeH
(8,4%) Ba numoneH (7,5%) ubopar meboman. Tapkubu xummssuu PA-u Cercis griffithii map
YaJBaJid 5 oBapja 11yaaacr.

Yaasanu 5. Tapkuou xumusiBuu pasranu arpun Cercis griffithii

RI KommnoneHnTt %
940 o-ITunen 8,4
1024 p-Cumon 18,7
1028 JIumoHnen 7,5
1030 1,8-Cuneon 16,6
1058 y-Tepnunen 4,3
1071 cis-JIunanoon okcu (GpypaHowun) 0,8
1087 Denxon 2,0
1099 Jlunanoon 9,8
1105 a-TylioH 55
1116 B-Tyiton 0,6
1144 Kampopa 2,8
1145 neo-M3ormyeromn 1,9
1153 MeHnTOH 6,3
1156 iso-W3omyneron 4,0
1163 H3060pHEOT 3,1
1198 MeTHixaBUKOJI 53
1238 Hepan 1,1
1266 I'epannan 15

Tapkuou xumusisuu PA-u Ferula clematidifolia

Hap uwanBanmu 6, Tapkubu xumusiBun PA-u Oapr Ba pemaun Ferula clematidifolia-u map
Touukucron pysuaa mydaccan oBapaa mymaact. Yyswxou acocun PA-u Ferula clematidifolia -
nuHeH (2-37%), mupcen (4-34%), numoneH (1-31%), a-nuueH (2,5-29%), cadbunus (8-17% ) Ba -
bemnanapen (to 7%) MmyaitstH kapaa mrygasa. Xpomatorpamman PA-u Ferula clematidifolia nap
pacmu 1 oBapia mrygaacr.
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Pacmu 1. XpomaTorpammau paBranu atpuu 6aprxom Ferula clematidifolia 1. a-nunen 2. caGunen 3.
MHpceH 4. TUMOHeH S. B-ennanapen
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Yaasaau 6. Tapkuoun xumusuu PA-u Ferula clematidifolia

RI KommnoHeHT Baprxo(%0) Pema (%0)
860 2-MeTtunokran 0,4 0,1
933 o-ITnuen 2,5 29,3
949 Kamden 0,2 0,2
973 Cabunen 16,5 8,1
978 B-ITunen 1,6 36,9
991 Mupcen 34,3 3.9
1007 a-Demanapen 0,3 0,1
1009 3-Kapen 0,2 -
1017 a-TeprnuHeH 0,4 -
1025 p-Cumon 0,9 -
1031 JInmonen 30,1 1,0
1032 B-Denanapen 7,0 0,3
1035 Z-B-Ocumen 0,2 15
1046 E-B-Ocumen 0,2 0,9
1058 y-Tepnunen 1,0 0,1
1085 TepnuHoICH 0,9 -
1098 [Tepuien 0,5 -
1159 2E - Honenai 0,2 -
1162 JlaBanyon 0,3 -
1175 (3E,52)-1,3,5- Yuuekarpuex - 2,0
1181 TeprinaeH-4-011 0,8 -
1186 Kpunron 0,2 -
1375 o-Kanaen 0,1 1,0
1387 B-Ky6eben 0,2 1,0
1389 B-Dnemen 0,1 0,3
1417 B-Dynbepen - 0,2
1419 mpanc- Kapunoduien 0,4 0,5
1449 B-bapbaten - 0,3
1455 a-I'ymynen - 0,3
1480 I'epmakpen D 0,7 3,2
1495 bucuknorepmakpex 0,1 5,5
1507 -bucabonen - 0,3
1517 o-Kagunen - 0,3
1576 CnaryneHnon - 0,2
1951 ['punaxTon - 0,7
1964 ®epyia nakToH [ - 0,4
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Tapkuou xumusiBuu PA-u Galagania fragrantissima Lypsky

Harnyan taxmuaun XI'-MC-u PA-u Galagania fragrantissima-u gap TOYuKHCTOH pysHaa
HUIIIOH JI0JI, KK OH acOCaH a3 CIUpTy anaeruaxou aaudari 6a muciau (2E)-goaecenan (84%), (2E)-
noaecenon (8%), (2E)-rerpanecenan (3%) Ba nmoaekanan (2%) tapkub édraact. Xpomarorpamman
PA-u Galagania fragrantissima nap pacmMu 2 Ba TapkuOM XHMHSIBUU OH Jap 4aaBaiu / mydaccan
oBap/a NIy1aacr.
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Pacmu 2. Xpomartorpamman PA-u Galagania fragrantissima. 1. nekanain 2. (4E)-noaexenas 3.
noaexkanai 4. (2E)-mogexenan 5. (2E)-noxexenou 6. (2E)-rerpagexenali.
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Yaasauu 7. Tapkuou xumusiBuu pasranu arpun Galagania fragrantissima

RI KommnonenTt %
1206 Jexanain 0,5
1261 (2E)-Hecenan HUIIIOHA
1400 (4E)-Honmecenan 1,0
1411 Honexanan 2,3
1473 (2E)-Honmecenan 83,6
1480 (2E)-Honecenomn 7,8
1589 1-T'excanecen 0,1
1613 Terpanekanan 0,1

Tapku6u xumusisuu PA-u Megacarpaea gigantea Regel.

Hap PA-u a3 pewau Megacarpaea gigantea-u nap TouukucToH pysHIa, 6a cudatu
KOMIIOHEHTXOU acocii  3-meTwinOyT-2-eHuutpua  (71,6%), o-nunen (9,0%), 3-Oyrenun
nuzortnocuanat (7,6%) Ba B-nunen (3,0%) mapédt kapna mya. Tapkubu xumusiBun PA-u atpuu
pewmau Megacarpaea gigantea nap yaasanu § Mydaccai oBap/Ja IIyJaact.

Tapxku6u xumusBun PA-u Polychrysum tadshikorum (Kudr.) Kovalevsk.

Komnonenrxon acocun PA-u Polychrysum tadshikorum-u map Touukucton pysHaa,
tepriuaeH-4-on (14,8%), cabunen (13,0%), n-cumon (6.9%), muHamoon (5,2%) Ba y-TepnuHEH
(4,1%) myaiisH kapja myJaHz, KM MeTaOOIUTXOM JyOMau MabMyinuu Oapou ownaum Asteraceae
xuco0 MepaBaHn. Xpomatorpamman PA-um Polychrysum tadshikorum map pacmm 3 oBapaa
mynaact. Tapkubu xumussuu PA-u Polychrysum tadshikorum nmap wagsamu 9 mydaccan oBapaa
IIy/1aacT
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Yansanu 8. Tapkudou xXuMusiBUM paBFaHU aTpuu pemiau Megacarpaea gigantea

RI KoMmmnoneHt %

807 3-Metunoyr-2-eHHUTPHI 71,6
932 o-ITunen 9,0
979 3-byrenwun nzotnocuanar 7,6
974 B-ITunen 3,0
1100 Honanan 1,0
891 5-Cuano-1-nenren 0,9
1024 JIumoHeH 0,8
1473 2,6,10-Tpumernunrpuiexkan 0,8
1289 Tumon 0,5
1417 Kapuodunnen 0,5
1293 Buocoin 0,4
1600 I'yaiion 0,4
1287 Bopuunarcerar 0,3
1452 I'ymynen 0,3
1453 I'epanwmn atceToH 0,3
1472 AnnoapomaieHapeH 0,3
1487 B-Nonon 0,3
1118 Nzodopon 0,2
1124 BenswiHUTpIIT 0,2
1165 Bopreon 0,2
1428 o-MoHoH 0,2
1505 a-DapHeszen 0,2
1685 o-bucabomon 0,2
150 1 .
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Pacmu 3. Xpomartorpamman PA-u Polychrysum tadshikorum. 1. cabunen 2. n-cumouJ 3. y-
TepHuHeH 4. JIMHATI00J 5. TepnuHeH-4-0J1.
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Yaasauu 9. Tapkuou xumusiBuu pasranu arpuu Polychrysum tadshikorum

RI Kommnonent % | RI Komnonenr %
1180 Teprnunen-4-ol 14,5 | 1517 | o-Amopden 0,5
972 Cabunen 13,0 1486 | p-MentTan-1,2,4-tpron 0,5
1024 n-CuMoit 7,4 1172 | bopueon 0,4
1099 JInuanoon 5,4 1470 | 2E-lonmecen-1-ox 0,4
1057 v-TepnuHen 4.4 1163 | JIaBanmymon 0,4
1641 a-Myyporon 3,4 1504 | JIaBannuimit uzoBaiepar 0,4
1654 0-DBIIECMOJI 3,3 1142 E-p-Ment-2-eH-1-01 0,4
1195 a-TepnuHeon 2,8 1206 | Hdexanan 0,3
1466 2E-Jlonexanain 2,8 1603 | 'epanwi nzoBanepar 0,3
1375 o-Kamaen 2,6 1707 | 2E,6Z-Dapuesan 0,3
1480 I'epmaxpen D 2,5 1282 | JlaBangwinna aTcerar 0,3
977 S-Tlunen 2,4 1017 | a-Tepnunen 0,3
1032 1,8-Cuneon 2,4 1514 | y-Kagunen 0,3
1045 E-$-Ocumen 2,1 1147 | Kamdopa 0,3
1029 JIumMoHeH 1,6 1452 E-f-Dapuesen 0,3
1581 Kapunodunnen oxcun 1,5 1631 | y-OBmecmon 0,3
1575 CnaryneHon 15 1186 | p-Cumen-8-on 0,3
1488 S-Cenunen 1,4 1208 | E-Ilunepuron 0,2
1419 mpanc-KapuoduieH 1,2 1429 | f-Kanaen 0,2
1273 E-Ackapumon rimkomn 1,1 1963 | [Tumapaauen 0,2
988 MupceH 1,0 1409 | JlonexaHai 0,2
1030 [-Denannpen 0,9 1284 | bopuun atcerar 0,2
1512 v-Kagunen 0,9 1840 | duron 0,2
932 o-I1nnen 0,9 1224 | Ackapugon 0,2
1101 mpanc-Cabunen ruapart | 0,9 1085 | TeprimHoyieH 0,2
1124 p-MenT-2-eH-1-01 0,7 1107 | Z-Tyiion 0,2
1069 mpanc-4-Tyitanon 0,6 1297 | 3-Metokcu-arceToeHOH 0,2
1291 ACKapuI0JI TITHKOJT 0,6 1474 | MyyposieH 0,2
1735 2E,6Z-Dapnesan 0,6 2300 | Tpuxo3zan 0,2
1105 Honanan 0,6 1497 | a-Myypoien 0,1
1860 [TnaramOuu 0,6 1455 | a-T'ymynen 0,1
1035 Z-B-OcumeH 0,6 1459 | I'epanun o-TepnrHEH 0,1
1494 sny-Kyb6ebon 0,5 1949

HaTtuyaxon acocun OMy3UIIM METa0OJIMTXOU AYyIOMau aTpPUM PAcTaHUXOM OMyXTallyaa
MyxTacap nap 4dazBanu 10 memHuxoa kapaa mynaasa. TaxKUKOAXOM MO HMIIOH JOAAHI, KU
KHCMaTH 3epu3aMuHuK (epysiaxo a3 MUHEeHXO0 0ol meOomana. UyHOH, YW o-THMHEH Ba P—THHEH
xamMuyH kommoneHTxon acocuu PA-u Ferula kuhistanica Ba Ferula clematidifolia myaiisu xapma
mynana. HaTudaxow TaxXKMKOTM MO HMIIOH JIOJaHJ, KU MHKIOPH KapOOTHIPOreHXOU
ceckBuTeprenii jap PA Hucbar 6a MOHOTEpIIEHXO KaMTap MeOOIIaH]I.

Tapkubu xumusBun pacranuu Origanum tyttanthum, xu map YT 3axupam canoarit mopan,
Jap MOXXOU TYHOT'YH MaBpHJIM TaxXKUKOT Kapop rupu¢T. IMHaMuKau yaMblIIaBUM KOMIIOHEHTXOU
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acocuu TapkuOu PA-u OH THMOJ Ba KapBaKpOJ HUIIOH MEIUXAH[, KA TUMOJ 00 MypypH BakT Aap
TapKHOW pacTaHi KaM rapuaa 0apbakc MHKIOPH H30MEPH OH KapBakpos Mead3osa (Pacmu 4).
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4 7 10 Mox Orianum tyttanthum

Pacvmu 4. [lunaMukan yaMbIIaBHM THMOJI Ba KapBakpoJ aap pacranuun Origanum tyttanthum
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Yaapaau 10. Tapkunou XuMUsIBUM PABFAHXOM aTPUHU PACTAHUXOU OMyXTAlIyAa

Homu pacrani

TapkuOu xuMusiBil (KOMIIOHEHTXO0M aCOCH)

Achillea filipendulina

coupTd caHtoiauH (43,64-46,35%), 1,8-cuncon (8,81-11,36%),
oopueon  (5,35-6,03%), wu3obopueon  (4,81-5,43%),  cuc-
xpusanteHuierar (6,54-9,34%)

Achillea millefolium

1,8-cuneon (16,72%), P-nunen (17,86%), nunamoon (8,93%) Ba
xamysasneH (12,04%)

Allochrusa gypsophiloides

nyneroH (32,9%) Ba mpanc-n-mentan-3-oH (6,2%)

Anaphalis virgata

a-riuaeH (55,9%), repanui-o-tepruneH (6,2%), B-cenunen (6,0%)
Ba (+)-xkamben (3,8%)

Anethum graveolens

kapBoH (52%), mpanc-muruapokapoH (15%), atpu aun (13%), Ba
a-pemmanapen (8%)

Angelica ternate

cabuneH (16,2%), y-teprmaeH (14,2%), B-bemnanapen (13,2%), o-
tepnunamtacterar (13,1%), reprnunen-4-oi (6,8%), (Z)-1urycTiiun
(6,4%), (Z)- cenenenonu (4,7%)

Artemisia absinthium

mupced  (9-23%),  cuc-xpuzantenun ~ arcerar  (8-18%),
nuruapoxamasyinen usomep (6-12%), repmakpen D (2-8%), PB-
TyioH (T0 7%), nuuanoon arcerat (to 7%), a-pemtanapen (1-5%)
Ba JinHaI001 (5-7%)

Artemisia annua

kampopa (32,5%), 1,8-cunecon (17,8%), kamben (8,4%) Ba o-nuHEH
(7,3%)

Artemisia dracunculus

cabunen (29,1%), ocrparon (24,6%), mumonen (7,8%), (2)-
apremuuH (4,9%), mupcen (4,8%) Ba (E)-B-ocumen (4,0%)

Artemisia leucotricha

mpanc-tyion (41,5%), 1,8-cuneon (33,0%) Ba kampopa (18,3%)

Artemisia rutifolia

a-TyiioH (21- 37%) Ba B-tyiion (36-47%), 1,8-cuneon (3-12%) Ba
repmakper D (2-3%)

Artemisia santolinifolia

p-cumon (27,0%), muneputon (26,2%), nzoackapumon (10,8%), a-
teprieHnn arcetar (6,5%) Ba 1,8-cuneon (5,7%)

Artemisia scoparia

1-benun-2,4-nearaguun (34%), xanumieH (5%), p-nunen (21%),
MeTIIIBreHon (6%), o-muHeH (5%), mupcer (5%), mumoneH (5%)
Ba (E)-B-ocumen (4%)

Artemisia vachanica

1,8-cuneon (52,0%), canrosmua tpueH (14,9%), munanoon (5,6%),
kamdopa (4,4%)

Bunium persicum

kymuHan (35,95%), y-reprimuen (10,84%), TEepIUHEH- /-aJl
(13,03%), p-munen (9,05%), p-cumon (5,29%) Ba p-cumeH-7-oi
(14,95%)

Cercis griffithii

p-cumon (18,7%), 1,8-cuneon (16,6%), muuaanoon (9,8%), o-nuHEeH
(8,4%), mumoneH (7,5%)

Coriandrum sativum

(2E)-nonecenan (16,53%), nexanon (14,91%), nexanan (11,28%),
terpaaekanon (9,2%), 2E-mexen-1-om (7,39%), Z-ynmek-8-enain
(6,21%)

Ferula clematidifolia

B-turen (2-37%), mupcen (4-34%), numonen (1-31%), o-muHeH
(2,5-29%), cabunus (8-17% ) Ba B-demnanapen (to 7%)

Ferula kuhistanica

a-muaen (57,7-70,6%), B-nunen (8,2-27,1%), B-dbemmanapen (0,1-
7,2%), mupcen (1,5-2%)

Ferula tadshikorum

cuc-mucynuan 1-nponennn Oyrunu ayroma (37,03%), mpanc-
mucynduan 1-npornenun Oytwnmm aytoma (29,66%), aucynduam
npornwi oyrwin ayroma (16,66%)
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Hoomau yaosanu 10

Foeniculum vulgare

mpanc-aneron (37%), napa-anucangerun (8%), cnupTH O-3THI-TI-
MeTokcubensmi (9%), kapBoH (5%), 1-bennnnenra-2,4-nun (5%) Ba
benxundyranoar (4%)

Galagania
fragrantissima

(2E)-monmecenan (84%), (2E)-momecenon (8%), (2E)-terpanecenan
(3%)

Geranium macrorrhizum

repmakpor (60%), mpanc-B-anemenon (5%), o-apmecmon (4%),
repmakper B (4%) Ba 10-snu-B-akopaauen (4%)

Helichrysum
thianschanicum

neHTHIKypkymen (21,6%), B-cenmunen (6,4%), 6- cenunen (3,8%),
(2E,6E)-apnesoun (3,3%), nepon (4,1%) Ba Hepun aekanoar (4,2%)

Hypericum perforatum

repmakpen D (14%), a-unen (5%), B-kapuodumier (5%), okcuau
kapuodmieH (4%), oucuknorepmakper (4%), nonexanon (5%) Ba
cnarynenon (3%)

Hypericum scabrum

a-mmuHeH (45%), cnarynenon (7%), BepoeHoH (6%), mpanc-BepOeHOI
(4%)

Hyssopus nuHokam(oH, B-nuHeH, 1,8-cuneon, kampeH

seravschanicus

Inula helenium atoanantoiaakTon  (15,7%), wmoaxedp-2-eun  (8,8%), Oucaboon
(4,9%), snemen (4,7%) Ba moaxeden-8-oi (4,2%)

Juniperus 0-3-kapen (39,6%), o-nuuen (35,6%), keapon (4,7%) Ba TUMOHCH

seravshanica

(3,8%)

Megacarpaea gigantea

3-metmnnoyT-2-eaautpun  (71,6%), o-nuaen  (9,0%),
usorrocuanar (7,6%) Ba B-uuen (3,0%)

3-0yTeHum

Melissa officinalis

repanuan  (43%), wuepan (32%), mpanc-aneron (12%), (E)-

kapuoumieH (4% ), cutponennain (3%)

Mentha longifolia

cuc-uneputoH smokcun (to 78%), okcun numneputoH (to 49%),
kapBoH (To 22%), MeHToH (To 17%), myneron (1-5%) Ba TEMoON (2-
4%)

Mentha piperita

MeHTOH (49,9-71,6%), a-niuueH (21,6%) Ba B-niunen (6,1%)

Nepeta alatavica

1-okten-3-on (4,10%), a-tepnuueon (2,89%), tumon (48,55%),
BepOenoH (7,74%) Ba xapBakpo (7,51%)

Nepeta nuda

1,8-cuneon  (24,59%), 4a-a,7-B,7a-o-HEeneTanakToH
repmakper D(13,52%) Ba B-kapuodumren (12,69%)

(20,97%),

Nepeta olgae

arcetuncukiorekcen  (31,45%), 4-tpugecun  (13,23%), 2-
MeTHJICHKJIONIeHTaHoH (6,81%) Ba 1,8-cuneon (5,93%)

Ocimum basilicum

muHanon (47,2%), merunxaBukon (31,7%), myneron (4,8%), t-
kaguHol (2,1%), 1-dennn-2,4-nentaaus (1,6%)

Origanum tyttanthum

kapBakpod (34-59%), tumon (11-46%) Ba n-cumon (1-7%)

Pastinaca sativa

oktuinoyrupar (40,95%)

Pelargonium graveolens

cutponemnon (37,5%), repanmnon (6,0%), oxcumum KapuopUILICH
(3,7%), nunanon (3,0%)

Philadelphus X
purpureomaculatus

Bupuudopon (44%), manooin (31%), nenraaexkan (5%) Ba 6opHEOT
(5%)

Polychrysum
tadshikorum

tepruHeH-4-011 (15%), cabunen (13%), m-cumon (7%), JMHATIOONT
(5%) Ba y-tepriuneH (4%)

Prangos pabularia

5-nerTuicukiorekca-1,3-quen
tpunecut (10,9%), octon (6,0%)

(44,6%), wmenton (12,6%), 1-

Pulicaria undulata

kapBoraHarceToH (91,4%) Ba 2,5-aumerokcu-n-cumoit (2,6%)
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Salvia discolor unrepmeneon (57,4%), mpanc-xapuodumnen (18%), repmakpen D
(4%), a-rymynen (3%) Ba smHanoo (3%)

Salvia officinalis 1,8-cuneon (16%), xamdopa (13%), 6opueon (8%), a-rymyneH (8%)
Ba Z-TyiioH (8%)

Salvia sclarea muHamun arceratr (36%), nmHanoon (23%), a-reprmueon (8%) Ba

ckaapeo (15%)

Scutellaria immaculata | arcetodenon (30,39%), sprenon (20,61%), tumon (10,04%) Ba
suHanon (6,92%)

Scutellaria arceroenon (34,74%), munanon (26,98%), ssrenon (20,67%)
schachristanica

Scutellaria ramosissima | repmakpen D (23,96%), B-kapuoduuien (11,09%), nunamnon (9,63%)
Ba KHCIIOTau rekcajaekanar (8,34%)

Tagetes minuta (Z2)-ocumenon  (15,9%), (E)-ocumenon (34,8%), (Z)-B-ocumen
(8,3%), mumomneH (2,3%), (Z)-tareron (1,8%)

Tanacetum parthenium | kamdopa (70-94%), kamben (2-12%) Ba 6opamnarcerat (4-9%)

Tanacetum vulgare kamdopa (52%), keronu apremusus (9%), kamben (6%) Ba cabunex
(4%)

Ziziphora clinopodioides | mysieron (73% -35%), neomenToun (7% -23%) Ba merTOH (6% -13%)

Hap 600m 4wopym axGoporu mydacan map Oopan COTXM XUMHUSBHA, BaKT Ba HWHICKCHU
HUTOXJIOpH, Macc-(hparMeHTaTCHsl, HaMyHau (parMeHTacusui m/z, wujaeHTuukarcus, napédr,
MaHOabx0 Ba coxau uctudonadbapun 108 xommoHeHTXoM acocun PA yamb oBapjaa mrygaacr.
bapou HaMyHa MabJIyMOTH TUMOJIPO UHYO MEUTHUXO0/ MEHAMOEM.

Homu UIOMMAK: 5-MeTni-2-nipomnan-2-uindeHo
®opmynau xumussii: C1oH140

_ HO
CoxTu XUMMABII:

Ba3uu mousexyaasii: 150 r/mon

Bakru 60310pia: 23,890 nakuka

HNupexcu 60310pii: 1289

Macc ¢pparmentarcus m/z (%): 135,1(100%); 150,1(31%); 91,1(18%); 115,1(16%); 136,1(10%)
Max3anu ax0opoTu uycTyuyrapii Ba madexusitu moJjiekysa (%): HPCH2205 (91%);
Wiley275.L (95%)

Nnentudukarcus: [lap oxupu macc-criektp (Pacmu 5) curnamm m/z-u 150,1 -po nunan MyMKuH
acT, Ki OH 0a Ba3HW MOJICKYJIaBUM TUMOJ pocT Meosa. Curnanxon m/z-u 135; 115; 107; 91 Ba 77
MyTaHOCHOaH 6a Maccan monxon [CgH110]"; [C7H150]"; [C/H70]"; [C/H7]" Ba [CeHs]” myBoduKaT
MeHaMOsiHA. Jlap TaxXKMKOTH MO, MHJEKCH HMraxjaopuu tumon 0Oa 1289 Gapobap act, ku OH
MyBOGUK 6a MabIyMOTH WIMHHU HALIprapauaa Meoora.
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Hapédr: Tumompo map tapkubu PA-u pacranuxom Nepeta alatavica (48,5%), Origanum
tyttanthum (10,8-46,4%) Ba Scutellaria immaculata (10,0%) ormkop HamyaeM.

Man6abxou aurap: PA-u namyaxou Thymus sa Origanum

Coxau ucrudoaadapii: 10pycosii, aTpueT, CAHTE3U OPTraHUK

Abundance Scan 5111 (23.890 min): FARRUKH-ORIGANIUM D'data.ms (-5058) (-)
1361
5000
150.1
911 115.1
' 51 661 T1d 0
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miz—-> 20 3 4 5 60 70 80 9 100 110 120 130 140 150 160

Pacmu 5. Hamynan ¢pparmentacusim M/Z-u MoJIeKyJIad THMOJI, KH XaHTOMH TAXJIUJIH
xpomatorpadusiu razii-Mmacc-cnneKTpoMeTpuu papranu atpuu Origanum tyttanthum caét rapauaaacr.

BuoMosieKy/1axou MyXUM Jap TAPKUOH PACTAHUXOH OMyXTallaBaH/Ia

CeTo MOHOTEpIICHH FaHpPUCHKIMPO, a3 OH 4ymia, MUpCeHpo aap Tapkubu PA-u Ferula
clematidifolia 6a muxmopu T0 34%; OCMMEHpPO 1ap TapKuOM paBFaHH pacTaHuu Tagetes minuta 6a
MHKIOpH TO 8%; Ba calTOJMHA TPUEHPO Aap TapkuOu PA-u Artemisia vachanica 6a mukaopu 15%
OIIIKOP HAMY/IEM.

Mupcen Ocunmen CanToiMHA TPHEH

Yop HamMoOsiHIaWM aJKUHXOpPO, a3 OH Yymiia, 1y HW30MEpU TPHUACKUHPO Jap TapKUOH
paBranxou atpuu Prangos pabularia Ba Nepeta olgae myranocu6an 6a mukmopxou 11 Ba 13%
naigo Hamyzaem. MyaiisiH kapaa myn, ki ankuaxou 1-pennn-2,4-nentaauut (34%) Ba KanusuieH

(5%) XxaM4yH KOMITOHEHTXOU acocuu Tapkubu PA-u pacranuu Artemisia scoparia (cypx4opy0)—po
TaIIKWI METUXAH]I.

Z
7 ~

1-Tpunexun 4-Tpuaexkun 1-denna-2,4- Kannnnaen
NMEeHTAAUUH

KapOoruaporenn Oexaau CHKIMM S-TIEHTUICHKIOXEKCAIueH-1,3 XaM4yH KOMITOHEHTH
acocuu tapku6bu PA-u Prangos pabularia ommxkop coxtem.
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5-IleHTHACHKIOXEeKCaaneH-1,3

Ceto HaMOsIHIau KapOOTHIPOTEHXOU apOMaTHPO, a3 OH YymJia IT-CUMOJI, IEHTUII KYpKyMeH
Ba XaMma3yJeHpo MyraHocubaH pnap TapkuOu PA-u pacranuxom Artemisia santolinifolia,
Helichrysum thianschanicum Ba Achillea milleffolium 60 nucbarxom 27, 22 Ba 12% maiino
HaMyJIeM.

@YWO

n-CumoJ IenTHI KypKyMeH Xama3zyJieH

Hap pacmu 6 HamyHam Macc (parMeHTaTCHsl MOJICKYJIah Xama3yJeH oBapja IIyaaacT,
YyHOHE KM JIuJa MemaBaj, curHanu 184 6a maccanm MoyeKynaBUU XamasyseH, curHanu 169 6a
¢dapku OaifHM Maccau xamas3ylieH Ba TYpyXH METWJI Ba CHUTHaimu Maccaaml 153 6a dapku OaitHu
Ba3HM MOJIEKYJaBUU XaMa3zyleH Ba | paaukanu 3Tuia Ba 1 MoJekynau TUIporeH Oapodap
MeOOIIaH/I.

3 3 1% 4329 (40.325 71): essential 0il-8.D\data.ms m
pM-cHw Ol 1841
, [M]*
[M-C.H,-H,]" o
50001 g
133.1
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Pacvmu 6. Hamynan macc ¢pparMeHTaTcusiu M/Z-u MoJIeKyJIan Xama3yJieH

Hap wmaymMybp 9-TO MOHOTEPHNEHXOM CHUKIHPO XaM4YyH KOMIIOHEHTXOM acoCH, KH
MUKIOPAIIOH Jap paBFaHxou aTpii a3 8% 0Oomo Oyn, omkop HamyaeM. JIMMOHEHpo map TapkubOu
Ferula clematidifolia 6a muxmopu 30%; y-reprnmuerpo map tapku6ou PA-u Angelica ternate 6a
mukgaopu 14% wmyaitsH HamyzaeM. Jly u3zomepu ¢emnanapeHpo map tapkuOu PA-u pacraHuxou
Anethum graveolens Ba Angelica ternate myranocu6an 6a Mmukaopxou 8 Ba 13% maiio kapaem. o—
[Muaenpo xamuyH kommoneHTH acocun PA-u Ferula kuhistanica 6a mukmopu 57,7-70,6% Ba pB—
MUHEHPO XaMuyH KoMIioHeHTH acocuu PA-u Ferula clematidifolia 6a muknopu 1,6-36,9% myaiisa
HamyneM. ba mukmopnm Makcumanid cabuHeHpo nmap Tapkubu PA-m Artemisia dracunculus 6a
mukgopu 29%; kamdenpo gap tapkubu PA-u Tanacetum parthenium to 12 %; Ba 3-kapeHpo aap
tapkubu PA-u Juniperus seravshanica 6a muknopu 33,5% MyaiisiH COXTEM.
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JIuMoOHeH v-Tepnunen o-PesstanapeH
p-PennanapeH o-ITunen B-Ilunen
Cabdunen Kamden 3-Kapen

XamT HaMmOsHIAW KapOOTHIPOTeHXOUW CECKBUTEPIICHUPO, a3 OH 4Yymiia 1y HW30MEepH
repMaKpeH, OWCHUKIOTepMaKpeH, O-TyMyJIeH, [-CeluHeH, MYypoJeH, [—KapuopuuieH Ba
AUTUAPOXaMa3yJICHPO XaM4yH KOMIIOHCHXOH aCOCHUU TapKI/I6I/I paBFaHXOU aTpruu pacTaHUXOH
TYHOT'YH JIap XyAyJIu KOHCEHTpaTcusixou a3 3,5 o 17% omkop HamyieM.

ot O 4

I'epmaxpen D I'epmaxpen B Bucukiorepmakpen o-I'ymyJien
/(1] [I ] FE&\ */O
p-Cenunen MyypoJien B-Kapuodunien JuruapoxamasyieH

Ce HaMOSIHIaM CIHPTXOHM XaTHOK - JICKAHOJ, JOJEKAaHOJ Ba TETPAJACKAHOJIPO a3 TapKUOU
paBFaHXOH aTPil XaM4yH KOMITOHEHTXOH acocC# omkop Hamyaem. Cuptu 6exaau mpanc-2-neKeH-
l-o1po a3 Tapkubu paBraHxou arpum pactanuxou Galagania fragrantassima sa Coriandrum
sativum map xyayau 7-8% manao Kapaem.

HO™ T e e T T HO S S TN TS T
Hexanou Honexkanon
H []W HO W
TeTpaaexaHosa 2E-Jlexen-1-o0a
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CoupTXod MOHOTEPIICHOUIMH AaCUKJIMU JIMHAJIOOJAPO Jap Tapkubu pasranu Ocimum
basilicum ©6a muknopu 47%; curponenon (37%) Ba repanuon (6%)-po a3 Ttapkubu PA-u
Pelargonium graveolens; Ba ciuptu canTonuHapo aap Tapkuou pasranu Achillea filipendulina 6a
MUKJI0pU TO 46% OLIKOp COXTEM.

=
1O /\)\A)\ /\_)\/\/L
W HO Z HO - # =
HO

Jlunamoona CutpoHe101 I'epanunoa CnupTtn
CaHTOJIMHA

[ITamr HamoOsHIAW CIUPTXOM MOHOTEPHEHOWIHWHM CHKJIM - HEOMEHTOJ, O-TEPIIEHHEO,
TepIUHCH-4-011, OOPHEOJI, CUC-XPU3AHTCHOJ Ba BEPOCHOJIPO MyTaHOCHOAH XaM4YyH KOIOHEHTXOU
acocH paBraHXOHM aTpuu pactanuxou Ziziphora clinopodioides, Salvia sclarea, Polychrysum
tadshikorum, Salvia officinalis, Artemisia vulgaris sa Hypericum scabrum myaiisin Hamymem.

HO OH

3

HeomenTon o-TepnuHeon Tepnunen-4-oa
OH Pl
' | 3]
OH

BbopHeoa Cuc-XpHU3aHTEHOJI Bepoenon

Ce HaMOsIHIAW CECKBUTEPICHXOHM CITPTHPO a3 OH Yymiia MHTEPMEIOJ, CHATyJICHOJ Ba
BupuaudIopoapo MyraHocubaH nmap TapkuOu pasranxou atpum Salvia discolor, Hypericum
scabrum Ba Philadelphus purpureomaculatus 6a muxmopu 57; 7 Ba 44% myaiisiH HaMyIeM.

0

HNuTepmeneo CnaryJjieHoJ Bupuaudiaopoa

HO

b

Jly HaMOsIHIaW TUTEPIICHOUIXOH CIIUPTUPO — CKiapeospo a3 Tapkubu PA-u Salvia sclarea
Ba MaHooJIpo a3 TapkuOu PA-u Philadelphus purpureomaculatus myranocuban 6a mukmgopxou 15
Ba 31% omkop HaMyIEeM.
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Ckiapeoa ManooJ
[TaiiBacTaruxou (QpeHUIIPONAHOUIA Aap TapKUOU paBFraHxou aTpil Oucép Bomexypana. Ce

(eHUIMPOMAHOUI - SBIEHOJ, TUMOJI Ba KapBAaKPOJPO XaMUYyH KOMIIOHEHTXOHM aCOCHUU TapKUOU
Oucép HaMyaH pacTaHUXO MAKHI0 KapaeM.

HO
HO

JBreHosa Tumou Kapsakpoua

mpach-AHETOJ, 3CTPAaroj Ba METHII 3BIEHOJIIPO XaMYyH HaMOsIHIaxou 3(upxou cojma 0Oa
MHKJIOpH MakCHMaJlii MyTaHocuOaH nap tapkubu PA-u pacranuxou Foeniculum vulgare, Ocimum
basilicum Ba Artemisia scoparia myaiisiH HaMyJeM.

O
} \©\/\ /O\©\/\ /Ojg\/\
=
~N ~o X
mpanc-AHeToJ JcTparona MeTunJ1 3BreHos

[lam HaMosiHIaM MaiBacTaxoW SMOKCHAMPO, a3 OH 4ymia, 1,8-CHHEOIN, cuc—TUIEepUTOH
SMOKCU], CUC-TIUTIEPUTEHOH OKCHUJ, KapHOQWIJIEH OKCUJ, aTpu AWUI Ba H30aCKApHIOJIPO Aap
TapKUOM paBFaHXOM aTPUM PACTAHUXOM TYHOTYH OHIKOp HamyneMm. bosn kailn Hamya, ku
paBFaHXoM atpuu 1,8—cuHeou AomTa, a3 yuxatu ouosori 6ucép pabvon medomans.

1,8-Cuneon cuc-1lunepuTeHoH 0K/
H O
0
0]
Kapunoguiiien oxenn ATpH IHILIT H3oackapunoa
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Hyx HamostHmau algernaxoM acHUKId a3 OH yymJya JeKaHall, JOJeKaHal, IeHTaJeKaHal,
TpaHc-2-10/IeKEeHal, TpaHC-2-TeTpaAcKeHal, Cuc-8-yHIeKeHa, TepuHuall, Hepall, CATPOHENIAN Jap
TapKHOW paBFAHXOHU aTPil XaMuyH KOMIIOHCHTXOU acOCH MyaisiH Kap/a IIyaaH, KK CETOU aBBail 0a
QIJIETHIXOU aCHKJIMU XAJHOK, C€ TO nurap 0a amjeruiaxou acuKIUMM Oexaj Ba CeTou oxup 0Oa
aJIJICTUIXOU MOHOTEPIICHI MaHCy0 MeOomaHI.

I\ VN R S T Vv & T

Hexanan Jonexanan IlenTagexanan

2 T aUa e e UaNl /\/\/\/\/r
(0]
Z
O /
2E -Jlonexenan 2E-Terpanexenan 8Z-YuaekeHaa
O\
X

04\)\/\)\ X OM

TI'epannan Hepan Curponenan

Omy3umim TapkuOu XxuMusiBuu PA-u 0ab3e HAMOSIHIIAXOM OWJIaW YaTPryJIOH HUIIOH JIOJI, KU
PA-u oHx0 a3 ciuTpxo Ba anjeruaxou amdaruy XaaHok Ba 6exan 0oi Mebomana. Macanan gap
tapkubu PA-u Galagania fragrantissima 10 KOMIIOHEHT OLIKOp Hamyna IIyjA, KU acOCHAIIOH
TpaHC-2-I0/IeKeHAN, JIOJCKEHON Ba JOJEKaHal MeOOIIaH. A3 peakCusxo Iuaa MellaBaHJl, WH
MOJIJTaX0 TaBACCYTH PEAKCHUSIXOH OKCHIY OapKapOopIIaBi Ba THAPOTSHU3ACHSIO JICTUPOTCHU3ATCHS
0a sikaurap Mmybanain masans (Pacmu 7).

HO™ S (2E)-a0aexenoa
A

daprapopmasi [oxculmanﬁ

o~ “ -
N = "--\_,.-"ﬁ \\.—//\‘\-.-"' o o o

0% > ™ (2E)-10aexkeHan
.
ACTHAPOreHH3ATCHS | | FHAPOreHH3ATCHSA
v
07 NN oiekaBal

Pacmu 7. Tabagynorun GaliHMXaMIMrapuyd KOMIIOHETXOM ACOCHMU TAPKHOM paBFaAHM
arpun Galagania fragrantissima

Ce HamMoOsIHIAW aJJETHIXOM MOHOTEPIIEHUH CHKIHA, a3 OH YyMJla, napa-aHUCAIICTHIPO a3
TapkuOu pasranu arpuu Foeniculum vulgare ©6a mukmopu 7,7% omkop HamyneMm. TaXKHKOTXOH
MO HUIIOH JOJaH], K TapkuOu PA-m pacranum Bunium persicum (3upa) a3 ammeruaxo Ooi
Mmebomaa. Jlap TapkuOu OH TepHmUHEH-7-al Ba aIJeTUAM apoMaTHM KyMHUHAl MyTaHocubaH 060
MHUKA0pXoHu 15 Ba 36% omkop kapa nryJaHI.
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n-AHUCAJAErujg Tepnunen-7-an Kymunaau

P 0

Hamynau macc ¢parmeHTarcusii MOJEKyJlad KyMUHal Jap pacMH 8 oBapia IIyAaact.
XaHroMu TMOpallaBUM MOJIEKyJdau KyMHHal @QparmeHTxon Maccaam 148, ku 0Oa Maccau
MOJICKyJIaBUu KymuHai, 138 6a dapku OailHM Maccaw MalieKyjaBii Ba paaukanu meTtuin, 105 6a
(dapku Maccau MOJIEKYJaBUU KyMHHall Ba TYpyxu mHponui Ba 77 6a maccau (parMeHTH (eHunl
0apobap mebomman.

Abundance Scan 4633 (21.898 min): FARUKH CUMIN -2.D\data.ms (-4443) (-) [M-CH,]*
131/
[C.H.J* M-CsHI* 405 ¢ /1481
% M-C,H,]* 2 M
N7 119.1 .
51.1
; . . 5 ,,“840 931| L1260 | 1561
IIIHll]”HIIXH‘I"H]llllll”l]l”l'l"l IHI LA IIHH U” ll” ll”l LA lll IHI[IHIIHH]HH H ll”lllll”]ll IIIHIIYHIIIIII
miz-> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 105110115120125130135140 145150 155160

Pacmu 8. Hamynau macc ¢gparMeHTaTCHSIH M/Z-M MOJIEKYJIal KYMHHAJ

Ce HamMOsAHJaM KETOHXOM aCHKJIMM MOHOTEPIECHH, a3 OH Yymja apTeMH3ua KEeTOHpo 0a
mukaopu 9% npap tapkubu PA-u Tanacetum vulgare; my u3omMepu OCHMEHOHPO, CUC Ba MpPAHc-
OCHMEHOHPO, a3 TApKHOH paBFaHH aTpH pactaruu Tagetes minuta 6a aucdarxou 16 Ba 34% omkop
HamyzneMm. Jlap Tapkubu PA-u Nepeta olgae keToHXOM CHKINMH 2-METHUJICHKIIONICHTAHOH Ba
aTceTWICUKIIOrekcanpo 6a Mukopu 7 Ba 31% mnaiino Hamyznem. Ketonu apomatun arcetageHOHpO
a3 rapku6u PA-u Scutellaria schachristanica 6a muxmopu To 35% orkop HamyaeM.

I > I \)\/ﬁ\)\
pZ
= ~ P N Yz

ApTeMH3HA KETOH cuc-OcMMeHOH mpanc-OcuMeHOH
2-MeTHJICHKIONEHTAHOH ATCeTHJICHKJIOTEKCAH ArtceradeHoH

TaxkukoTxon OMCEpconan MO HUIIOH JOJIaH, KK Jap TaOuaT pacTaHUXO0e, KU J1ap TapKuoOu
paBFaHM aTpUAIIOH MaiBacTaxo KETOH# AopaHi, Oucé€p mebomanna. Jlax HaMosHAAW KETOHXOH
MOHOTEPIICHH, a3 KaOUIU MEHTOH, IMYJIETOH, KaPBOH, KAPBOTAHACETOH, MUIMEPUTOH, MMHOKaM(}OH,
BepOCHOH, o- Ba - TyiioH, kamdopa, TepMaKpoOH Ba Iy HAMOSIHIAaW KETOHXOU CECKBUTEPIICHUU
repMakpoH Ba J-2JIEMEHOHPO a3 TAPKUOH paBFAHXOH aTpUH OUCEP paCTaHUXO MaKI0 HAMYEM.
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MenTton Iyneron Kapsoranaceton
(@) (0]
o
O
IIuneputon cuc-Ilunoxkam¢on BepOenon Kamdopa
Ho§ 0 /
P \
<l >»=o
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— .
o-Tyiion B-Tyiion I'epmakpon B-Dnemenon

XaHroMH 4yCcTy4yu MOJIEKYIaxou (aboiu OMOJIOT#, a3 OH 4ymJiia JIJAKTOHXOU Ta0uil, 6a yop
HaMyJ{ JIAKTOHXO — JIAKTOHXOM (Tajuaid, MOHOTEPIICHHA, CECKBUTEPIICHA Ba apoMaTé Iydop
omaneMm. Jly yakToHu (Tanuauu JUTYCTUIWJA Ba CEJaHEHOIuApo a3 TapkuOu PA-um pacranuun
Angelica ternate 6a muknopu 6 Ba 5% mnaiino coxtem. JIaKTOHH MOHOTEPIICHUH HENETAIAKTOHPO a3
tapkubu PA-u pacranuu Nepeta nuda 6a muknopu 21% Ba anaHTONAaKTOHPO a3 TapkuOu PA-u
pacranuu Inula helenium (uokana), apremMusuHpo a3 TapkuOW pactaHuxou Artemisia annua Ba

Artemisia vachanica omkop coxtem. Jlap TapkuOu peiran pacTaHHH FOFaH Jy JIAKTOHU apoMaTi -
OLLTOJI BA FOFAHUH A-PO Mai10 Kapaem.

0 o
B ° g
o)
o
(Z2)-JIurycruauna CenaneHnomus HeneranakTon
0
0
2
i
AJIAaHTOJIAKTOH ApTeMU3HHHH Ocroa

Bosin kaiin Hamya, KU JIAKTOHM apOMaTHH FOFaHUH A—pO aBBaJMH MapoTHOa MO a3 TapKUOH
peliay 0FaH a0 HaMmyaeM, Ku 6a XaMUH XOTHpP HOMU OHPO FOFaHUH A T'y30ILTEM.
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IOranun A

CoxTu XMMHSIBUM F0FaHUH A—po TaBacytu PMS 'H, C Ba ABKT Tabus Hamynem (Yansamu 11).

Yagsauu 11. Mabaymorn PMSI cnekrpockomnn “H (400 MXc), C (100 MXc) Ba ABKI-u
IOTaHHH A

MagBkeb Jarxxummu kuMuési (6) 60 x.m. (xuccan | ABKI
MUJIHOHIA)
H J[Xc]) Bc a3 atomu H 6a C

2 - 160,03 -

3 6,27; 1.(9,5) 112,17 C-2,C-10

4 7,97; 1(9,5) 144,78 C-2,C-5,C-9

5 7,59; 1 (8,7) 128,32 C-4,C-7,C-9

6 7,06; 1 (8,7) 108,50 C-10,C-8

7 - 160,01 -

8 - 118,96 -

9 - 152,56 -

10 - 112,70 -
7-OCHjs 3,88, ¢ 56,32 C-7

11 5,18; 1 (6,5) 64,70 C-7,C-8, C-9, C-12,

12 3,78; nn (6,5; 4,6) 77,65 C-13,C-14

13 - 71,12 -

14 0,93; c 25,05 C-15,C-12, C-13

15 1,04; c 26,79 C-14,C-12, C-13
11-OH 4,74; n (6,5) - C-8, C-11
12-OH 4,70; n (4,6) - C-12,C-13
13-OH 3,88; m - C-12,C-13,C-14

Hap crexrpu "H PMSI 1y uydr ay6aer nap & 6,27 (J = 9,5 Xc, H-3), 7,06 (J = 8,7 Xc, H-6), 7,59 (J
= 8,7 Xc, H-5) Ba 7,97 (J = 9,5 Xc, H-4) maBuyyn mebomian, kKu MyTaaUIMK 0a HOXUSHA apOMATHH
forannH A mebomana. Miosa 6a uH, ce curHamu cunritet aap 6 0,93 (H-14), 1,04 (H-15) 6apoun
npoToHxou Ay rypyxu mermn Ba & 3,88 (7-OCHjz) Oapom mpoTOHXOHM TypyXHM METOKCH XOC
Mmebomana. CrekTpxou BC PMA roramma A MaBuysa Oynanu 15 aromu KapOOHPO TacaMK
MeHaMosi, Ku a3 2 kapOonu metmii 25,05 (C-14), 26,79 (C-15) Ba 1 kapOOHU rypyXu METOKCH J1ap
56,32 (7-OCHj3), 6 atomu kap6on nap 108,50 (C-6), 112,17 (C-3), 128,32 (C-5), 144,78 (C-4), six4o
60 2 kapbonu okcurengop gap 64,70 (C-11) Ba 77,65 (C-12), 6 xkapbonu gopyma aap 160,03 (C-2),
3 xapbonu okcurengop aap 71,12 (C-13), 152,56 (C-9), 160,01 (C-7) Ba xapOboHXOU apoMaT# JAap
112,70 (C-10) Ba 118,96 (C-8) myBoukar MecHaMOSIHI. MaBKEebH T'yPyXXOH METOKCH, THPOKCHITI
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Ba TMpEHWJA Jap MoJjekynau roraHuH A 0o Ttaypumbaxom ABKI wmyasH xappga mrygaHu.
Anokamanauu ABKI a3 6 3,88 (OCH3) 6a 6 160,01 (C-7) anokamanauu rypyxu MeTokcupo 6a C-7
TacIUK MEHaMOsl. AJIOKaMaH/IUU CE€ TYPYXU THPOKCHINA 60 kapObonxou ryHoryH nap ABKI a3 11-
OH 6a C-8, C-11, a3 12-OH 6a C-12, C-13, a3 13-OH 6a C-12, C-13 Ba C-14 Tacnuk kapna
mryaana. bypumum nukxo map Gaitnm H-11 (6 5,18) Ba C-7, C-8, C-9 Ba C-12 maiiBanau rypyxu
nperuipo aap C-8 Tacauk MeHamos .

[[Mam wamosiHAam 3(UPXOM MYpaKKaOpO a3 OH Yymiia, OKTHJI aTceraTr, OKTWJI OyTaHar,
repaHus arceTar, JUHAJIWJ aceTaT, OOpHUJI aTceTaT Ba CUC-XpPA3aHTEHWJ aTCeTaTpo a3 TapKuOu
paBFaHXOM aTPUH I'YHOT'YH Haii10 HaMyZAeM.

io /\)(Lo )OLOM

OxTH aTcerat OxTuj Oyranar TI'epanna arcerar
0 X 0
B ;
0 = . g
o]
o]
Jlmnanua atcerar Bopuua aTcerar cuc-Xpu3aHTEeHWJ aTceTaT

Hamynam macc ¢parMeHTaTcusii MOJEKyJlaW Xpa3aHTCHWJI aceTrar nap pacMu 9 oBapaa
mynaact. UyHOH KW Juja MemaBaj, curHamu 194 map oxup 0a Maccaum Xpa3aHTCHHJI acerar,
¢dparmenTu 134 6a dapku Maccad XpU3aHTCHUII aceTaT Ba KUCJIOTaW aTceraT, PparMeHTH aCOCHH
Maccaam 119 6a dapku OaiiHu BasHM MOJEKYJIaBHHM XPa3aHTEHWJ aceTaT Ba KUCJIOTau aceTaT Ba
rypyxu Metui 6apodap act.

IAbundance Scan 4762 (22.436 min). FARUKH ART_. ABSITHIUM. D.D\data.ms (-4720) (-)
[M-CH,COOH-CH;* '}
[M-CH,COOHJ* M]*
5000 109.1
91 811 911 134.1
%1 691 l | ‘
Ol T IYIY4:"1‘I Il| 'I | Ill “I L3 |Y[I!l1 ll‘llgllll TYI“I 4|YII L ITITIIIYT|‘ 1! }11[11615'11 IIIZJ[ 11111‘]1?'4111 LI
miz-> 40 50 60 100 110 120 130 140 150 160 170 180 190 200

Pacvmu 9. Hamynau Macc (pparMeHTATCUSIM M/Z-U MOJIEKYJIaM XPa3aHTEHHI aceTaT

Ce mMommau cyndypaoppo, a3 OH 4ymja cuc- Ba mpauc- u3oMepxou aucyinduam 1-
OPONCHWI OYTHIM JylOMa Ba HMHYYHHH JUCYI(GHUINM MPOMWI OYTHIM AyOMapo XaM4yH
KOMITOHEHXOH acoch a3 Tapkubu PA-u peman Ferula tadshikorum maiimo namymaem.

K/\)\/ /\/\)\/ /\/\J\/

cuc-Aucyaduau l-nponeHu mpanc-JIncynduam 1-nponennn Jucyndpuaun nponu
OyTHJIM TyIOMa OyTHJIM TyIOMa OyTHIIH TyIOMAa
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Jly maiiBactaruu HUTPOTSHIOPPO a3 TApKUOU paBraHu aTpuu peman Megacarpaea gigantea
XaMuyH KOMIIOHEHTXOU acocit maeHTuduxacus HamyneMm. Jlap HamyHau Macc (hparMeHTaTCUsU
MOJICKYJIau 3-MeTUI-2-0yTeHHUTPUJI (PparMeHTXOM aCOCHU MacaaioH 81, KM Maccau naiBacTau 3-
MeTWI-2-0yTeHHUTpwI, 57 6a dapku mMaccan 3-mMeTuiI-2-OyTCHHUTPWI Ba KUCIOTau cUaHua Ba 41
6a maccan paaukan noru [CsHs]™ 6apo6ap me6omann (Pacmu 10).
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Pacvmnu 10. Hamynan macce ¢pparMeHTaTCHsIM M/Z-M MOJIEKYJIad 3-MeTHJI-2-0y TEeHHUTPUJI

Hatnyaxon TaxxukoTH (paboiausITH aHTHOKCUAAHTH, 3UAMMOAKTEpH Ba 3uaicapaTtoHna PA
HUIIOH J0/aH/, KU paBranxou Origanum tyttanthum, Galagania fragrantissima, Mentha longifolia,
Artemisia absinthium ¢asonusatu O6uonmoruu Gamanng Aopada. HaTndanm OMy3HUINN CHHEPTETHKHH
KOMOMHATCUOHMU JIOKCOpyOucuH 60 PA HHUIIOH AOAaHI, KM XaMau pPaBFaHXOM aTpil 3(deKTu
CHUHEPreTUKUpo 30Xup MeHaMosiHI. bysyprum ICsq nokcopyOucun pap skyosrii 60 PA 3-15
mapoTrnba mead3osun (Yansamu 12).

Yansaau 12. Hatuyau oMy3uIIH TAbCHPH CHHEPTeTHKUU KOMOMHATCUSIM PABFAHXOM aTpil 60
AOKCOPYOUTCUH

1Cso moke. / 1Cxp poke. +

Hamyna 1Csp, MKI/MJI _

paraHu aTpit
JloxcopyOutcun 2,34 -
Jokcopyourcun + Mentha longifolia 0,39 6
JHlokcopyourtcun + Anethum graveolens 0,89 2,6
Jlokcopyourcun + Origanum tyttanthum 0,29 8,1
Jlokcopyourcun + Galagania fragrantissima 0,155 15,1
Jlokcopyoutcun + Artemisia absinthium 0,17 13,8

Uctudonan amanuu PA-u pacraHuxou oMyxTariaBanaa 6apou COXaxou J0Pyco3il, Xypoka Ba THO
TaBcus  JOJa Haruyan in silico omy3umm  dabonustu
3MAIMO0AKTepUsBA Ba 3UUCAPATOHUM KOMIIOHEHTXOM acocuu PA ©Oapoum cadenxon xamahHOK

MCIIaBaHA. AHTUOKCHUIAHTH,
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uuion pogana (Yaasaau 13), MOHOTEpIIEHXOM aCHKJIM, MaiBacTaxon anudari Ba cynpuai Hucoaran
XOCHATH 3au(Tapy aHTHOKCHJIAHTH, 3HIIUOAKTCPUSABHA Ba 3UIMCAPATOHA 30XUP HaMYy/a,
MOHOTEPMEHXOM CHKJIA Ba HHIYHHH MOHOTEPIICHOHMIXO XOCHITH MYbTaIAIT; CCCKBUTEPIICHOMIXO Ba
JAKTOHXO XOCHSITH KABUU aHTHOKCHUJIAHTH, 3UITNOAKTEPUSIBI Ba 3UMICAPATOHN 30XHP HAMYIAH]I.

Yaasaum 13. XyJiocau in silico omy3ummm gpanosHokuu ouosornu 109 MeTadoIuTX0ou AyioMa

XocusiT Cadenan xagaduox Xynyau 0y3yprum | By3yprum 10KuHIu
JOKHHTH MOJIEKYJIABH U
MOJIeKYJ1aBi, KOHTPOJIX0H
KKaJ1/MOJI MycOaT, KKaJ1/MoJI
AHTHOKCUIAHTI HUKOTHUHAMUJL aJ€HUH -3,9 10 -8,5 -6,5
muHyKIeotun dacdar
(NADPH) oxcupna3za
3uaauOaKTepUsIBiA OCMOITOPYH -2,6 10 -9,7 -6,8
3ugaucapaToHit TUPO3UHKUHA3aW OMUJIU -3,310-7,8 -9,9

a(3ouIIM SuAepMHUaIi

®aboJTHOKNH 0HOJIOTHN MeTA00JINTX0H AyIOMa

3aud MybTagua Kasit
MOHOTEPIICHXOU aCHKJIH, MOHOTEPIICHXOU CHKJIA Ba CECKBUTEPIICHOUIXO Ba
naiiBactaxou anudarii Ba MOHOTEPIICHONIXO JaKTOHXO
cynduai
XVJOCA

Haruyaxou acocum WJIMHH UCCEPTATCHUSA:

1. ABBasiuH MapoTuba Jlap MHKECU YaxXOHH TApKUOM XUMHUSBUM META0OIUTXOM AYHOMau
te30yxopmaBangau pacranuxou Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson,
Angelica ternate Rgl. et Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica
Krasch. ex Poljakov, Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol.,, Galagania
fragrantassima Lipsky, Helichrysum thianschanicum Regel, Megacarpaea gigantea Regel.,
Philadelphus purpureomaculatus Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. Ba Salvia
discolor Kunth omyxta mynanz [2-M, 4-M, 5-M, 6-M, 8-M, 14-M, 15-M, 18-M, 24-M, 26-M, 27-
M, 36-M, 38-M, 40-M, 49-M].

2. llamcany miacty ny naiiBactan XUMUSIBI Jap TapkuOu 55 pacTaHii, KM a3 MUHTaKaxoH
ryHorynu reorpadii (TouukucTon, Y36exucron, OnmoH Ba SIMaH) yaMboBapil Kapa mya oyaas,
uneHTudukaTcus kapaa mryn. [laiiBacTaxow TaXKUKIIya COXTOPH TYHOTYHH XUMHSBH JIOIITa,
Oemrapu OHXO ©0a KapOOTHIpPOreHxO0 (MOHOTEPIIEHXO Ba CECKBUTEPIEHXO), CIUPTXO,
(beHuImponanonIXo, 3QUPXOoU CcoJa, SMOKCHUIXO, AJAETHIX0, KETOHXO, JAKTOHXO0, 3(UPXOU
Mypakka0, maiBacTaxou AUCyI(uIi Ba HUTpOrenaop Mmancy6 medomann [12-M, 16-M, 19-M, 20-
M, 41-M, 44-M, 51-M, 57-M, 64-M, 68-M].

3. bopu aBBanm Max3aHU MabIyMOT ouj 0a uaeHtudukarcusu 108 mera®onuTH gyroMau
Tabuil TapTHO J0ja IIyna, XapakTepUCTHKaW Mydaccalu Macc (parMeHTaTcus, HaMyHau
¢bparmeHnTacusii  mMacca Ba 3apsn (M/Z), BakT Ba HMHACKCH HHUTOXJOpid, MaHOab Ba COXau
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uctudomgabapuu OHXO NEMHUXO0I Kapaa myaans [2-M, 4-M, 5-M, 6-M, 8-M, 14-M, 15-M, 18-M,
24-M, 26-M, 27-M, 36-M, 38-M, 40-M, 49-M, 74-M, 79-M, 81-M].

4. bopu aBBai JAaKTOHM CECKBUTEPIICHUM HABU IOFAaHUH A a3 TapkuOu peliau pacTaHUU
IOFaH 4y/I0 Kap/a 1ryJa, COXTH XUMUSBUU OH 00 ycynxou PMSI 'H, 13C Ba ABKT Ttabuz KapJa LIyz
[19-M, 71-M].

5. Man6axou HaBu Mojmaxou (Gabosii OMOJIOTHH MHUPCEH, KalWUIEeH, IEeHTUI KypKyMeH,
XaMmasylieH, JIMMOHEH, Y-TepIHHEH, (elUlaHapeH, o- Ba [(-muHeH, caOuHeH, kamdeH, 3-KapeH,
repMakped D, [-kapuoduiieH, JIUHAJIOON, CHUTPOHENION, TEpaHHoid, O-TepHUHEOoN, Cuc-
XpU3aHTEHOJ, OOpHEOI, TeprnuHeH-4-01, BepOEHOJI, HHTEPMEIEO, CIaTyJIeHON, BUPUIUGIOPOI,
CKJIapeoJi, MaHOOJI, TUMOJI, KapBaKpoJl, 3BI€HOJI, MpaHCc-aHETON, 3CTParoyl, MEeTUiI 3BreHon, 1,8-
CHUHEOJI, IepaHuai, Hepaj, CUTPOHENal, O-TEpIHUHEH-/-ajl, M-aHUCAJAETUJ, KyMUHaJ, MEHTOH,
MyJEeTOH, KapBOH, cuc-MMHOKaM(poH, KaMmdopa, TepPMaKpOH, HENETAIAKTOH, AJUIAaHTOJIAKTOH,
OCTOJI, apTEMU3UHUH, TePaHIJI aTCeTaT, JIMHAINJ aTCeTaT, O-TEPIUHMI aTceTar, PeHXuI OyTaHarT,
OOpHUII aTceTaT Ba cuC-XPU3aHTSHUII aTCETaT OMIKOp Kapaa mryaann [93-M, 94-M, 95-M].

6. X0oCUATXOM aHTHOKCUIAHTH, 3UJIUMUKPOO Ba 3uanucapaToHun PA Ba KOMIIOHEHTXOH
anoxuaau oHxo omyxta mynasa [10-M, 16-M, 21-M, 23-M, 32-M, 33-M, 39-M, 41-M, 42-M, 49-
M, 79-M, 86-M, 93-M].

7. bopu aBBas paboNMATH CUHEPTeTUKUN KOMOMHaTcusaxou PA 6o nopyu 3ujancapaToHUu
JOKCOPYOMTCHH OIIKOp Kapjaa MmyaaHna. MyailsH kapaa myn, Kd o uctudoian  SK40su
nokcopyourcun 0o PA-u Mentha longifolia, Anethum graveolens, Origanum tyttanthum,
Galagania fragrantissima Ba Artemisia absinthium, Ttabcupu  J0pyH 3uUIIHCApATOHHU
noKkcopyouTcuHpo 3-15 maporuba 3uén merapmonans [79-M, 83-M, 93-M].

8. KonyHusatu BoOacrarnu OaiiHm coxT Ba (abonusaTH OWOJIOTHH METabOIUTXOU
OMVyXTallyjaa OIIKOp Kapaa myn. Hatudgam in SilicO omy3umu (GaboTHOKHM aHTHOKCHIAHTH,
3UIINOAKTEpUSBI Ba 3UUIMCAPATOHUM META0OIUTXOU AYIOMau PACTaHMXOM TaXKUKIIy/la HUIIOH
JOJIaH], KU MOHOTEPIIEHXOM acUKIIH, MaiiBacraxon amudarit Ba cyaduin HucOaraH XOCUITH 3audTrap
30XMp HaMmy/Aa, MOHOTEPIEHXOM CHKJII Ba MOHOTEPIIEHOMJXO XOCHUSTH MYBTaIWI;, Ba
CECKBUTEPIIEHOMIXO Ba JIAKTOHXOM CECKBUTEPIIEHI XOCHATH KaBil 30Xup MeHamosiHA [3-M, 10-M,
42-M, 71-M, 72-M, 73-M, 83-M].

TABCHUAXO OUJ BA HCTUDPOJAN AMAJIMA HATHYAXOU TAXKUKOT

1. Tap xopu quccepraTrcroHuu "OMY3HUIIN XUMHUSBUHA META0OIUTXOU TYIOMau PaCTaHUXOU
paBFaHMATPUAOP TaBaCCyTH YCylnu Xpomarorpadusu ra3ii - macc-cnekTpoMerpin" oun Oa
¢uToxumus Ba (avonudaTu Ouosioruu OucEp pacTaHuxou MmHKdOOaXIl MabIyMOT Haiilo KapAaH
MYMKHH acT, KM OH 0Oapou TaTOWKH aMajil Jap COXaXxOHW JOpPYyCO3d, THO, KOCMETHKa, aTpHET,
KHILIOBap3il MyXUM MeOoIIaI.

2. bucépe a3 pactaHMXOW TaxXKUKIIY/la, pACTAaHUXOM SHIAEMHKUHM TodyMKHUCTOH Ba Ocuéun
Muéna meOomana, ku UCTU(DONAN OHXO, MAXCyCaH Jap COXaxOW CAHOATH Maxalii MapOKaHTe3
MeOoIIa.

3. Taxkuky TapKuOU XUMHUSIBUH METaOOIUTXOU JAYIOMau pacTaHUXO OOMCH OLIKOp IIyAaHU
MaHOabXOH HAaBU MOJIaxou (Gaboiu OMOJOTH Merapaaa, Ku 0apou Taxusu Oucép MaBoOAM JOPYTi
Ba CUHTE3W XMMHUSIBHH MOJJIaXOW HaBU (aboJIi OMOJIOTH acoc IIya METaBOHAI.
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4. Max3aHu MabJIyMOTH Jap KOPH MasKyp TapTHOIoamIyaa, 0apou HICHTHU(PUKATCUS Ba
TaxXKUKH METaOOJINTH JAYIOMaH TaOHMH a3 paCTaHMXO XU3MaT HaMyJla METaBOHA/I.

5. Kopu quccepTaTCHOHUN Ma3Kyp Oapou JIOUpau KaJIOHH TATKUKOTYMEHE, KU 0a OMY3HINN
pactanuxon mupoOaxIl Ba XUMHSH MaBOAY TaOUil MAIIIFYJT MemaBaH, Myhu Mmedora.

MYXUMTAPUH HHTHUILIOPOTH YHBOHYY A3 PYWM TUCCEPTATCHSI

Makonaxon WIMHE, KW Jap MadaJlaxOoW TaKpu3lIaBaHiau TaBcus Hamynan Komuccusin Onun
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BBEJAEHUE

AKkTyajbHOCTh. COMIacHO Hay4HbIM JaHHBIM, B PecriyOmnuke Tamxukuctan npouspacraer
6omsee 4500 BumoB pacteHui. [ XUMHUKOB 3TO TToxoxe Ha 4500 KPYIMHBIX XUMHUECKHX 3aBOJIOB,
r7ie MOCTOSIHHO TPOUCXOMAT Pa3JIMYHble XMMHUUYECKHE PEAKIUU W MPOU3BOASATCS Pa3HOIBETHHIC
xuMuueckue BemiecTBa. CkpbiTbie TaWHbl ATHX 4500 «BETUKMX XMMHUYECKHX 3aBOJOB» Halllel
TIOOMMON POAWHBI: KaKWe BEIeCTBA MPOW3BOJATCS HA HUX M B Kakux KonudectBax? Kakumu
CBOMCTBaMH 00JIAJIAIOT MTPOU3BOIMMBIC BEIIECTBA U TJI€ MX MOYKHO UCIOJIb30BaTh? DTO aKTyalbHas
npobiieMa i HaC, XUMHUKOB.

Pactenust O6butH, €cTh U OCTaHYTCA OCCIIEHHBIM COKPOBHUIIEM MHpUpObl. OHU CUUTAIOTCS
BaXHBIM MCTOYHHKOM IHUIIM U JIeKapcTB. PacTeHuss Ha MPOTSKEHUM CBOEH KU3HU CUHTE3UPYIOT
pa3iryHble XUMHUYECKUE BEIIECTBa, KOTOphIe Ha3bIBaloTCs MeTabonuTamu. COriacHO COBpEMEHHOM
HAy4yHOW Kiaccu(uKaluy, MeTa0OIUTHl JeNATCSs Ha JBe OOJbIIME TPYNIbl: [EPBUYHBIC
METaOOJIMTHl U BTOPUYHBIE META0OMUTHI. [lepBUYHBIC META0OIUTHI BKIFOYAIOT YIIIEBOJBI, OCIIKH,
JKUPBI, aMUHOKUCIIOTHI, HYKJIEMHOBBIE KHUCJIOTBI U JPYTHE€ CTPYKTYpHBIE KOMIIOHEHTHI, KOTOPHIE
BBITIOJIHSIIOT JKMU3HEHHO Ba)KHBIE (PYHKIIMU B pacTUTEIbHOM opranusme. [lepBuuHbie METaOOIHUTHI
MPHUCYTCTBYIOT BO BCEX BHJIAX PACTCHHMIA, M 0€3 HUX OOMEH BEIIECTB HEBO3MOXKEH.

B ornuume OT mepBUYHBIX METabONMTOB, BTOPHYHBIE METAOOJHUTHI BCTPEYAIOTCS B
HEOOJIBIIOM KOJMYECTBE PACTEHHI W BBIMOJIHAIOT crenuduueckue (yHKIUH B PACTUTEILHOM
OpraHu3Me, TaKhe KakK 3alluTa, KOMMYHUKalus, Tepamnus W T. 1. [IpumepamMu BTOPUYHBIX
MeTabONUTOB SBJISIOTCS aJKaOWJIbl, MOJU(EHONBHBIE COEAUHEHUS, CAIlOHUHBI, TIUKO3UIBI,
TEPICHOUABl U T. JA. BTOpWYHBIC MeTaOOINTHI OBUIM MPU3HAHBI MEPCIEKTUBHBIME TPUPOTHBIMU
NpONyKTaMu Orarojapsi MX TepaneBTUUYECKHUM CBOMCTBaM. B Hacrosiiee BpeMs BTOPUYHBIC
METa0OJUTHl HIUPOKO MCIHOJB3YIOTCS B KauyeCTBE AaHTHOAKTEPHAIBHBIX, MPOTUBOMHKPOOHBIX,
MPOTUBOPAKOBBIX,  MPOTUBOJUAOCTUYECKUX,  MPOTUBOBOCMIAIUTEIBHBIX,  AHTHUOKCHJIAHTHBIX
MpenaparoB, PEryIsITOPOB apTEPUATILHOTO JABJIEHUS, aHAJTBI'€THUKOB U T. [I.

DO¢dupHbie Macna 3aHUMAIOT 0CO00€ MECTO Cpeld BTOPUYHBIX METAOOIHUTOB, OHH IIMPOKO
UCIIONB3YIOTCS B KAadecTBE ChHIPbS M MPOU3BOJACTBA TNap(rOMEpPHBIX, JIEKOPAaTUBHBIX,
JIEKAPCTBEHHBIX M WHCEKTHUIUAHBIX MarepuanoB. KpoMme TOro, OHM MIMPOKO HCMOIB3YIOTCS B
duToTEpanuu, apoMaTepanum, a TAkKe JJIsl apOMaTU3aIMH TyXOB U IMUIIEBHIX MPOIYKTOB.

XUMHYECKUN cOCTaB A(PUPHBIX Macesl OYEHb CJIOKEH U COCTOMT B OCHOBHOM U3 TEPIICHOB,
TEPIEHOUIOB M (peHmImponaHoua0B. Kpome Toro, Ha CHHTE3, XUMHUECKHI COCTaB M HAKOIUICHUE
MEeTa0oJUTOB B J(PUPHBIX Maciax BIUSAIOT MHOTHE (AKTOphl, TakWe Kak reorpaduyeckoe
MOJIOKEHUE, TTOYBEHHBIC U KIIMMATHYECKUE YCIOBUS, TEMIIEpaTypa, OCBEIICHHOCTh, BpeMs cOopa,
METONBI pasfeneHus W T. O. OmAHUM u3 Haubolee pacHpOCTPAHEHHBIX METOJOB H3yYEHHS
KOJIMYECTBEHHOTO ¥ KAaYeCTBEHHOI'O COCTaBa BTOPHYHBIX META0OIUTOB A(PUPOMACITUYHBIX
pacTeHHii  SBISETCS  METOJ  Tra3oBOM  xpoMarorpai ¢  HCIOJIB30BaHHWEM  Macc-
CIIEKTPOMETPHUUECKOTO JIeTeKTOpa. V3yueHne XMMHUYECKOrO0 COCTaBa W OMOJOTHYECKHX CBOWCTB
(UPHBIX Maceql SBISIETCS Ba)XKHBIM IIaroM Ha MYTH K WX MPAKTHYECKOMY HCIOJIB30BAHUIO U
OTHOCHTCSI K YHCITy HanOO0JIee aKTyaIbHBIX TIPOOJIEM COBPEMEHHOCTH.

YpoBeHb ucciie0BaHUs HAYYHOH TeMbl. JIekapCTBEHHBIE W apOMATHYECKUE PACTCHHS
MIPUBJIEKATM BHUMAHHE JIIOJIEH C IPEBHUX BPEMEH. DTO OTYETIMBO MPOCICKUBACTCS B TBOPUECTBE
Hamux npeakoB. OJIHUM M3 APEBHUX MCTOYHUKOB IMEPCUIACKO-TAHPKUKCKOW MEIULIUHBI SIBIISETCS
cBsilieHHas kHura 3opoactpuiineB Asecta (VII-VI BB. 10 H. 3.), B KOTOpOil onucaHbl 1eaeOHbIE

cBoiictBa Ooznee 100 BHIOB JeKapcTBEHHBIX pacTeHUH. Takke B Tpynax HccienoBareien
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Axagemun ['yamum Illamypa (226-651), ocHoBanHO#l cacanuackuMm mapem [llamypom |,
JIeKapCTBEHHbIE pacTeHUs 3aHUMaloT ocoboe Mecto. B Axanemun I'ynau Hlamypa 3HaunTeNbHBINA
BKJIaJ B pa3BUTHE (apMakKoJIOTUH, (papMaKOrHO3uH, (GapManuyd ¥ TOKCHUKOJOTHH PACTUTEILHOTO
ceipbst BHecnu lllamyp anmb-Jlumon bapsys, xypmxuc, Mon xycamku, MO Caxn, XyHaiiH,
Caxopoyxt, M0u Kanana, anb- Xunau u apyrue.

Bbicoknii ypOBEHb pAa3BUTHUSI MEPCHUJICKO-TAKUKCKOM MeIMLMHBI B TpaHCOKCAaHWU U
XopacaHe COBMaJ ¢ MTUKOM HAy4YHOTO M KyJIbTYpPHOro pasButus uminepuu Camanuaos (875-999).
Tabapu (818-870), JAunaBypu (815-895), 3akapusa Paszu (865-925), A6y Mancyp anb-MyBaddak
(BTopas mosoBuHa X Beka), aiab-byxapu (880-890), AOy Mancyp anb-byxapu (991), A6y Caxib
anb-Macux (ymep B 1010 rony), Muckasaiix (940-1030), bupynu (973-1048) u Cuna (980-1037)
ObUIM BBIJAIOIIMMUCS YUEHBIMU B UCTOPHH MEPCUACKON METUIMHBI U (apMaluu, KOTOpble UMETH
HEINOCPEICTBEHHOE OTHOLIEHUE K JIEKAPCTBEHHBIM PACTEHUSIM.

B coBerckoe BpeMs 0co0O€ BHUMaHUE YIENSAJIOCh H3YYEHHIO XMMHMYECKOTO COCTaBa
pactenuil Tamxukckoit CCP. IMEHHO B 3TOT MEpHOJ psAll YYEHbIX, Takux Kak M. XO0KMMaToB,
FO.Ixx. CamguxoB, M. Kyp6anos, K. Xaiigapos, FO. Hypanues, C.C. Cobupos, B.M. Martsees,
J.P. Xamudaes, M. HazapoB u apyrue mnpojenany 3HaUUTEIbHYI0 HAyYHYIO paboTy MO U3YYCHHIO
JeKapCcTBeHHbIX pacreHuid Tamkukucrana. B 1989 romy Bemmna kaura «Jlukopacrymnime
JIEKapCTBEHHbIE pacTeHus TaJKUKHCTaHa», B KOTOpoWM coOpaHbl cBeiaeHuss o 158 Buaax
JEeKapCTBEHHbIX  pacTeHud  TamkukucTaHa, HMX XMMHUYECKOM  COCTaBe, IPAKTHUYECKOM
WCIIOJIb30BAaHUU B HApOJIHOM M COBpEeMEHHOW MmemuiuHe. Eine oaHOW IeHHON paboToi sBIseTCA
noktopckas auccepranus FO.Jx. CaagpikoBa «bruoOrnyecky akTUBHBIE BELIECTBA JAUKOPACTYIINX
JICKapCTBEHHBIX pacTeHuil Ta/KUKHCTaHa», B KOTOPOU MPUBEIACHBI CBEACHUS O GUTOXMMHYECKOM
coctaBe 304 BHIOB pacTeHH. ABTOpY M €ro KoJUleraMm yJajloch BblIenuTh 144 ankanouna (4
HOBbIX) U 30 KyMmMapuHOBBIX coeauHeHHil. Kpome Toro, oHu cooOIMIM O HAJUYUU B COCTaBe
nap¢promMepHbIX Macen 30 HHTPEeTMEHTOB.

B nepuon He3aBHCHMOCTH MpU HEMTOCpeICTBEHHOM noaiepxkke [IpaButenscrBa Pecniyonuku
TamKukucTaH MHOTHME HAay4YHO-HCCIEOBAaTEIbCKUE pPA0OThl ObUIM HANpaBleHbl HWMEHHO Ha
U3YYEHHE JIEKAPCTBEHHBIX M apoOMaTHYECKUX pacTeHHil. B 3TOT mepuon psa HayuyHBIX ILIKOJI
COCPEIOTOUMIIM CBOIO JIEATEIbHOCTh Ha M3YYEHHME PA3JIMYHBIX CBOMCTB MECTHBIX PACTEHUH M HX
MCIIOJIb30BaHUU B PA3JIMYHBIX OTPACISIX HAPOJHOTO XO3siCTBa.

HecmoTpst Ha TO, uTO Ha Teppuropun TaKUKHMCTaHa MPoU3pacTaeT OOJBIIOE KOJUYECTBO
apOMaTUYEeCKUX PACTEHHH, CBEACHUH 00 MX XMMHUYECKOM COCTaBe KpailHe Mano. XOTs MHOTHE
MECTHBIE PACTEHHUs IIUPOKO HCIOJIB30BAINCH B HApPOAHOM MEAMIMHE M HALlMOHAJIBHOM KyXHE C
JIPEBHUX BPEMEH, UX XUMHUYECKHUH COCTAB JI0 CHUX MOP HE U3YYEH.

Hamu Obuin M3yueHbl BTOpUYHBIE META0OIUTHI 55 BUIOB pacTeHU, MHOTHE U3 KOTOPBIX
npouspactatoT B Cpenneld A3uu, B yacTHOCTH B Tamkukucrtane. Beero B cocraBe 3upHBIX Maceln
OBLIIO HJAECHTU(PHUIIMPOBAHO IIECTHCOT MIECTHAECAT JBAa XHUMHUYECKUX COEIUHEHUS, KOTOpbIE
OTHOCSITCS K Pa3jM4YHbIM KJlaccaM XHUMHYECKHX BEUIECTB, TaKHUM KakK YTJIEBOAOPOAb! (AJIKEHBI,
QJIKUHBI, apOMaTHYECKHE, MOHOTEPIEHOBbIE, CECKBUTEPIICHOBBIC), CIUPTHI, (PEHUINPONIAHOUIBI,
npocTbie  3(GUpPbl, MOHOTEPIEHOBbIE U CECKBUTEPIICHOBBIC OSIIOKCHBI, AlbJICTUIbI, KETOHHI,
JAKTOHBI, CIOXHBIE 3(UpPBI, AUCYIbGUAHBIE U a30THCTble coenuHeHus. J[ng 108 ocHOBHBIX
KOMITOHEHTOB 3(HPHBIX Macell, KOJIUYECTBO KOTOPBIX B 3()MPHBIX Maciax npesbimaeTr 5%, co3maHa
0a3a maHHBIX, cojepykamias nHpopMalro 00 WX BUIOBOM MACHTHU(PHUKAIIUA HA OCHOBE BPEMEHU U
WHIEKCA yIEp)KHBaHMs, Xapaktepa (parmMeHTamu wmacc (M/Z) Kakaoro KOMIIOHEHTa U
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UHTEpPIIPETAllUd UX Macc-CHeKTpalbHbIX (parmenTtoB. Kpome TOro, ObTM MpPOBEPEHBI
AQHTHOKCHU/IaHTHBIE, aHTHOAKTEpHUATbHbBIE U TPOTUBOPAKOBBIE CBOMHCTBA HEKOTOPHIX d(UPHBIX Maces
U WX OTIENbHBIX KOMIIOHEHTOB. V3ydeHa CBs3b MEXAYy CTPYKTYpOold U OHOJOTHYECKOU
AKTUBHOCTBIO BEILIECTB, COJACPKAIUXCS B d3PUPHBIX Macax.

CBsi3p HCC/IeI0OBAaHMI € HAyYHBIMH NporpaMMaMi. DTa IuccepTalMoHHas paborta
ABIISIETCS. PE3yJbTATOM HCCIEAOBAHUN, TECHO CBSI3aHHBIX HA MPOTSKEHUM MHOTHX JIET C PAIOM
pa3nuuHbIX MpoekToB. Cpemu Hux npoekT «CraHaapTuzanus, nepepadoTka U MPAKTUYECKOEe
HCIIOJIb30BaHNE HEKOTOPBIX 3(UPHBIX Macesl pacTeHuil TamKukucraHa», KOTOPBIN BHIIOIHSIICS B
2010-2012 rr. B mabopaTopuu XMUMHH TETEPOIUKINYECKUX COCTUHEHUN WMHCTUTyTa XUMHH WM.
B.W. Huxutnaa AH PT, ¢unancupyemsiii «lIpesunenTckum ¢GoHIOM (HyHIAMEHTAIBHBIX
uccnenoBanuii» npu I[lpaBurensctBe PecnyOnuku Tamkukucran; MpoeKkT «XUMHYECKHI COCTaB
OM wu3 pacrenuit TamxukucraHa», peanuzoBaHHblii B 2010-2011 rr. B gemaprameHTe XHWMHUU
VYuuBepcutera Anabamel B XanTtcBwinie, ¢uHancupyembiii I[Iporpammoii ®@ynbpaiita CILIA;
MpoeKT «XUMHUYECKUN COCTaB M OMONOruueckas akTUBHOCTh OM u3 pacteHuil Tamkxukuctanay,
peanuzoBanubiii B 2012-2015 rr. B MucTUTyTe (apManuu U MOJEKYISIPHONH OMOTEXHOJIOTUU
Yuusepcurera ['eiinenbepra mpu mnopaepxke ['epmMaHCKO#l CiayxObl akaJeMUYEeCKUX OOMEHOB;
npoekT «/cronb30BaHKue 3eJeHBIX METOJIOB ISl BbIACNEHUS! OMOJIOTUYECKH aKTUBHBIX BEILIECTB U3
pactenmiiy, peamusyembiii B 2017-2021 rr. B CHHBIBSIHCKOM HHCTUTYTE (QU3UKH U XUMHH
Kuraiickolt akageMun HayK TpH OAIepKKe MexayHapo HOTO pe3uaeHTcKoro ¢ponna Kuralickoi
akageMuu Hayk. Takke auccepTalMoHHas paboTa TECHO CBs3aHA C IUIAHUPYEMBIMU Hay4HO-
uccienoBareabckuMu temMamu (2018-2024 rr.), peanusyeMbIMH NPOEKTaMH, MPOBOJMMBIMH B
«KuTtaiicko-TaP)KUKCKOM WHHOBAIIMOHHOM IEHTPE HATYPaJbHBIX MPOAYKTOBY» U HCTUTYTE XUMUU
uM. B.1. Hukutuna HAHT.

OBIIAS KJIACCU®UKAILIUS UCCJIEJJOBAHUI

easb padoTbl. OCHOBHOH 1IETbIO TAHHOT'O MCCIEOBAHUS SIBIIETCS M3ydeHUE (PUTOXUMHU
U OWOJIOTMYECKON aKTUBHOCTH JIEKAPCTBEHHBIX PACTEHUH M WX KOMIIOHEHTOB, BBISBICHUE
OMOJIOTUYECKH aKTHBHBIX BELIECTB, a TAKKE XapaKTEPUCTUKA BTOPUUHBIX META0OIUTOB PACTEHHM.
Kpome ToOro, B 1enp [JaHHOTO HCCJIEIOBAaHUS BKJIIOYEHO BBIABICHWE AaHTHUOKCUIAHTHOTO,
AHTUMHUKPOOHOTO M HPOTHUBOPAKOBOIO JEHCTBUS A(UPHBIX Macesl U MX KOMIIOHEHTOB, a TaKke
OTpe/ieNIieHuEe B3aUMOCBSI3U MEXIY CTPYKTYpOH M OHOJOTMYECKOW AaKTUBHOCTHIO BTOPHYHBIX
MeTabOoIHUTOB.

HccnenoBarenbckne 3axa4m. B cOOTBETCTBUH ¢ LENISIMU UCCIIEIOBaHMS HAIIUMU 3aa4aMU
SIBIISLITUCH:
1. Beienienue 1 n3ydeHue XUMHUECKOTO COCTaBa BTOPUYHBIX METAa0OIUTOB U3 paHee HEU3YUEeHHBIX
3(UPOMACIIMYHBIX PACTEHUN;
2. Unentuduxanuss BTOPUYHBIX METAaOOIMTOB M MX KiIacCH(PHUKAIUs Ha OCHOBE XHUMHYECKON
CTPYKTYPBI;
3. PazpabGoTka 0a3bl NaHHBIX, J€TalbHas XapaKTePUCTUKA MAaccC-CHEeKTpaJbHON (parMeHTanuu
OCHOBHBIX METa0OJIUTOB;
4. TloaTBepXkAeHHE XUMHYECKOM CTPYKTYpbl HOBBIX BELIECTB C HCIIOJIB30BAHMEM pPa3IMYHBIX
Xpomarorpauyeckux u CHeKTPOMETPHUUECKUX METO/I0B;
5. OTKpBITHE HOBBIX MCTOYHHKOB OMOJIOTMYECKH aKTUBHBIX BEIIECTB;
6. VM3ydyeHne aHTHOKCHUIAHTHOHM, aHTHOAKTEPUATHHON W MPOTHBOPAKOBOM aKTUBHOCTU I(PUPHBIX

Macelr,
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7. Wzydyenme cuHepreTHyeckux dS(OPEKToB KOMOMHAIMN  BTOPUYHBIX META0OJIUTOB C
MIPOTUBOPAKOBEIM MPENapaToM JTIOKCOPYOULIMHOM;

8. M3yueHne B3aMMOCBSI3M CTPYKTYPHI M OHMOJIOTHMYECKON aKTHBHOCTH BTOPUYHBIX META0OJIUTOB
pacTeHuil.

O0bexkt wucciaenoBanusi. OCHOBHBIM OOBEKTOM HAIUX MCCIECIOBAHUU  SIBIISLIUCH
JIEKapCTBEHHbIE pacTeHHsl, d(UpHbIE Macia M MOTEHIUAIbHO COJepialluecs B HUX BELIECTBA.
OObeKkTaMM HalIMX HCCIEJOBAHUM CTalM MATHIACCAT MATh BHUJOB PACTEHH, B OCHOBHOM
NpPUHAUICKAIINX K TPEM CeMeicTBaM: acTpoOBBIE, CIIOXKHOLBETHbIE M TryOolBeTHble. MHorue
pacTeHus ABISAIOTCS OOBIYHBIMU, a HEKOTOPBIE SBISIOTCS SHAEMUKaAMHU.

IIpeamer wuccaenoBanus. HM3ydenue GUTOXMMHM U OHMOJIOTUYECKON AaKTHBHOCTU
BTOPUYHBIX METAa0OJIHMTOB; COBEPIICHCTBOBaHWE WH(OpMAMK TO WACHTU(UKANNUNA BEIICCTB,
BBISIBJICHHE  WCTOYHHKOB  OHWOJIOTMYECKH  aKTUBHBIX  BEIIECTB C  AHTHOKCHJAHTHBIMH,
AHTUMUKPOOHBIMHU M TIPOTUBOPAKOBBIMU CBOMCTBAMH; U3YUCHUE B3aHMMOCBSI3H MEXIY CTPYKTYPOM
U OMOJIOTUYECKON aKTUBHOCTHIO BTOPUYHBIX METAOOJHMTOB B apOMATUYECKUX MAacCiax SIBISUIUCH
OCHOBHBIMH T€MaMH HalllUX HCCIIEIOBaHUH.

HayuyHnasi HoBU3HA.
1. BriepBble B MUpe HCCIEA0BaH XUMUYECKUI COCTaB JIETYUYUX BTOPUYHBIX METaOOJIUTOB pacTEHUI
Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et Schmalh,
Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov, Cercis
griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky, Helichrysum
thianschanicum Regel, Megacarpaea gigantea Regel., Philadelphus purpureomaculatus Lemoine,
Polychrysum tadshikorum (Kudr.) Kovalevsk. u Salvia discolor Kunth 6butn usyuensr;
2. B cocraBe 55 pacrteHuii, cOOpaHHBIX W3 pa3HBIX Teorpaduyeckux peruoHoB (TaKUKHCTaH,
V36ekuctan, 'epmanus u MemeH), 6bUM 0OHAPYKEHB M MICHTH(HUIMPOBAHBI 662 XHMHYECKHX
COEIMHEHUS;
3. beua cocrtaBirena ©0aza gaHHbIX U3 108 BTOPHMYHBIX META0OJIMTOB E€CTECTBEHHOTO
INPOMCXOXKACHUS C MOAPOOHON XapaKTEPUCTUKON Macc-CIEKTpalIbHBIX (parMeHTanui, o0pas3ioB
(parMeHTalMMu Macchl K 3apsay (m/z), BpeMeHEM U UH/IEKCOM yIIep>KUBAHMS,
4. IlpoBeneHa xuMHuecKas KJacCHU(pHUKalMs BTOPUYHBIX META0OJUTOB, BXOMASAIIUX B COCTaB
3(UPHBIX Macel UCCIeNYEMBIX paCTEHUI KaK OCHOBHBIX KOMIIOHEHTOB,;
5. VI3yueHbl aHTMOKCH/IAHTHbIE, aHTUMUKPOOHBIE U IIPOTUBOPAKOBBIE CBOMCTBA 3()UPHBIX Maced,
BBISIBJIEH CUHEPru4eckuil 3pPpexT 3pupHbIX Macell ¢ J0KCOPYOULIMHOM;
6. BoisiBiIeHa 3aKOHOMEPHOCTDH 3aBUCUMOCTHU CTPYKTYPBI U OMOJIOTMYECKON aKTUBHOCTH W3YYEHHBIX
METa0OJIUTOB, TMpPH OSTOM AalMKIMYECKHEe MOHOTEPIEHbl, alu(paTHUECKue U CyIbPHUIHBIE
COCIMHEHUSI TPOSIBIISIOT OTHOCUTENIBHO Cia0ble OWOJIOTHYECKHE CBOWCTBA;, LUKINYECKUE
MOHOTEPIIEHBI U MOHOTEPIIEHOMIbl — YMEPEHHBIE; CECKBUTEPIIEHOMJIBI M JIAKTOHBI IPOSBISAIOT
CHJIbHBIE OMOJIOTHYECKHE CBONCTBA.
7. BolsiBieHbl npupogHble ncTouHUKU 0oJiee 100 61oI0rn4ecky aKTUBHBIX BEILIECTB.

Teopernueckass M Hay4YHO-TIPAKTHYeCKasi 3HAYMMOCTh HccjedoBaHusA. Pe3ynbrarhl
HACTOAIIET0 HCCIEOBAaHUSI MOKHO paccMaTpuBaTh M HMCHOJib30BaTh (1) kak 0a3y naHHBIX 00
QUpPHBIX MaclaX M MHIPEIUEHTaX, BXOAAIIUX B MX COCTaB; (2) KaKk MCTOYHUK HH(POpPMAIUH O
OMOJIOTHYECKH AaKTUBHBIX BEIECTBaX B pPacTeHMAX; (3) NpH M3YYEHUH CBSI3M XHUMHYECKOM
CTPYKTYpBI JIETYYHX METaOOJIMTOB C MX OWOJIOTMYECKOM aKTUBHOCTBHIO; (4) MpHU HPOU3BOJCTBE
apOMaTUYECKUX BELIECTB M Map(roMepHBIX Macesl M3 pacTeHuil; (5) mpu nmpuMeHeHHH 3()UPHBIX
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Maces Ui pa3pabOTKH MaTepuajoB B Map(rOMEPHOM, JEKOPATUBHOM, MHUIIEBOW, KOHIUITMOHHOM,
(dapMarieBTUYeCKOH, XWMHUYECKOH, MEIMIMHCKOW o6nactax; (6) mpu NpenojJaBaHUU KypCOB
OpPraHu4ecKoil XUMHH, GUTOXUMUHU U (DapMAKOTHO3UHU B BBHICIINX U MPOPECCHOHATBHBIX y4eOHBIX
3aBE/ICHUSX.

OcHoOBHbIE 110J10KeHHS, BBIHOCHMbIE Ha 3aILMTY:
- pe3yabTaThl KAYECTBEHHOIO M KOJUYECTBEHHOIO aHaJn3a OMOJIOTMYECKM aKTHUBHBIX BEIIECTB B
UCCIIElyEMbIX PACTCHHUSX;
- pe3ysbTaThl XMMHYECKOIO COCTaBa JIETYYMX BTOPUYHBIX MerabonutoB pacteHuid Allochrusa
gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et Schmalh, Artemisia
leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov, Cercis griffithii Boiss,
Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky, Helichrysum thianschanicum
Regel, Megacarpaea gigantea Regel., Philadelphus purpureomaculatus Lemoine, Polychrysum
tadshikorum (Kudr.) Kovalevsk. u Salvia discolor Kunth;
- uHpopMalMs O XUMHUYECKOH Kiaccu(UKalUM BTOPUYHBIX METa0OJIUTOB, OOHApY)KEHHBIX B
Ka4eCcTBE OCHOBHBIX KOMIIOHEHTOB MCCIIEIyEMbIX MACell;
- pe3yJbTaThl aHTHOKCUAAHTHBIX, AHTUMUKPOOHBIX U MIPOTHBOPAKOBBIX CBOMCTB 3(PUPHBIX Macenl U
BXOJISIIUX B UX COCTaB KOMIIOHEHTOB;
- CHHEepreTH4ecKoe JeicTBre 2(pUPHBIX Macell C MPOTHBOPAKOBHIM IIPETapaToM JOKCOPYOUITTHOM;
- pe3yabTaThl W3YYEHHUS B3aUMOCBS3H CTPYKTYPbl M OHOJOTMYECKOW AaKTHBHOCTH BTOPUYHBIX
METa0O0JIUTOB PACTCHUH;
- uHboOpMamMA O MPAKTHYECKHX PEKOMEHIAIMAX II0 HCIONb30BaHUIO 3(UPHBIX Macel B
(bapMmalieBTUYECKON, MEUIIMHCKOM, XMMUYECKOH, KOCMETUYECKON U MUIIEBOI MPOMBIILIEHHOCTH.

JlocTOBEpPHOCTH pe3yJbTATOB AuccepTanuu. /Ui moaydeHus HaJeKHBIX AAHHBIX OBLIH
UCIIOJIb30BaHbl COBPEMEHHBIE (PU3MUECKUE U XUMHUeCKue MeTobl. [Ipu onpeneneHun KonndyecTna
3(QUPHBIX Macesl HCHOJb30BATM METOJ TUAPOTUCTUUIALMN C MHapoM, KOTOPHIH BKIIOYEH B
dapmakonen pasnbeix ctpaH (Poccusi, EBpocoro3). Xumuueckne cocTaBbl ObUIM HMCCIEIOBAHBI C
HCIIOJIb30BAaHUEM pPAa3IMuYHbIX Ta3oBbIX xpomartorpados: (1) ¢ mIaMEeHHO-MOHU3ALIMOHHBIM
nerexktopom ( GC-2010 plus) Shimadzu) u (2) macc-ciekrpomerpudeckuii gerekrop (Agilent 6890
GC c¢ cenektuBHBIM Macc-aetekropom Agilent 5973 u Shimadzu GCMS-QP2010 Ultra).
Nnentuduxanys BemecTB NpoBOAMIaCh Ha OCHOBE (1) UX MHAEKCA yAep>KUBaHUS, OMPEACICHHOTO
IyTEM CpaBHEHHUs C 00pa3lloM HOPMAJIbHBIX aJIKaHOB, U (2) UCHOJIB30BAHUSA UX MacC-CHEKTPaIbHbBIX
NaTTepHOB (parMEeHTAIMH, KOTOpble XpaHATcA B 0a3ax JaHHBIX Macc-cleKTpoB HaruoHanbHOTO
uHctuTyra cTangaproB u  texHomoruit (NIST) u Wiley (Wiley, HPCH2205). Ananu3si
BBICOK09()(hEKTUBHOM KHUJIKOCTHOI Xpomarorpaduu npoBoamwnchk Ha ycrpoictBax YL9100 HPLC,
Shimadzu HPLC u DIONEX Ultimate 3000 HPLC, moaknrodeHHBIX K KonoHKaM Merck Lichrocart
C18, 4 x 250 mMm, 5 mxMm, TM RP C18, 10 x 150 MM, 5 mxM; SunFire C18, 4,6 x 20 MM, 5 MKM U
Xselect CSHTM C18 10 x 150 mm, 5 mxm (mpousBoactBo Waters, CIIIA). CrekTpsl sSiAepHOTO
MarHuTHOro pe3oHanca (SIMP) Obutn monyuensl Ha SIMP-cnektpomerpe Varian MR-400 (400
MTI'm) st "H i 100 MI'n 3adukcuposaro st “°C. TlomydeHHsle pesynbTaThl ObUTH 06pabOTaHBI C
MCIIOJIb30BAHUEM CTATUCTUYECKUX METOJIOB.

CooTBeTcTBHE JUCCEPTALINH AKAAEMUYECKOH CIIeIHAJLHOCTH.

Juccepranus COOTBETCTBYET HECKOJIBKMM IyHKTaM macropra cnenuansHoctd 02.00.03 -
«Opranuueckasi XuMus», omyoIukoBaHHOTO B BecTHrke Briciiel aTTecTallmoHHON KOMUCCHU TIPU
[Mpesunenre Peciyonuku Tamkukucrtan, Ne 3-4 (15-16) 2020 r .
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- pa3/ieNeHne U yCTPaHEHUE HOBBIX MOJIEKYII;

- pa3paboTKa TEOPUH XUMUYECKOI'O CTPOEHUSI OPraHUUYECKUX COESAUHEHUH;
- pa3pabOTKa HOBBIX METOJIOB OINPEAEIEHUS CTPYKTYPhl MOJIEKYT,

- BBISIBJICHHE 3aKOHOMEPHOCTEN THUIA «CTPYKTYpa-aKTUBHOCTDY.

JInuHplii BKJAQJ aBTOPa 3aKJYaeTcsl B HEIOCPEIACTBEHHOM IPOEKTHPOBAHUU
uccieioBaHMs, cOope, aHaiM3e M NPEACTABICHWU HAy4yHbIX JaHHBIX, H0J00pe OOBEKTOB
UCCIICIOBaHMsl, IPOBEJAECHUU XHMHUYECKHX M (DapMaKOIOIMUECKMX HKCIEPUMEHTOB, aHalIM3€e HU
IpPEJCTAaBICHUN IIOJIYYEHHBIX JIaHHBIX, CTAaTUCTHYECKOW M MaTeMaTHYecKkol o0paboTke,
o(opMIIeHUH AUCCePTALMM U ITYOJIMKYEMbIX MaTE€pHUasoB.

YTBepaxneHue U BHeJpeHUe Pe3y/JIbTaTOB AN CCePTALMM.

OCHOBHBIE TIOJIOKEHUS AUCCEPTAMH JOKJIAABIBAINCH HA CIEAYIOUINX PECHyOIMKaHCKUX U
MEXIYHAPOJHBIX HAayYHO-TIPAKTHYECKHX KoH(pepeHusax: KoHdepeHIns MONOABIX YYEHBIX
«Xnmug B Hadae XXI| Beka », mocBsamenHas 80-imeruto akagemuka HAHT M.C. Ocummu, T.
Hyman6e, 2000 r.; PecnyOnukaHckass koHgpepeHuus «JlocTuxkeHus B 00dacTH XUMHM U
TexHoJoruueckon xumuny», ymanode, 2002 r.; Kondepenmus mononsix ydeHsix TapkukucTana
«Momnoaexp U coBpeMeHHas Haykay, yman6e, 2007 r.; MexayHapoHble KOH()EPEHLIUN MOJIOABIX
yuenbix «KAC I'AJIBIM-2007» u «KAC I'AJIbIM-2009», Kazaxcran, Tapa3, 2007 r. u 2009 r.;
EBpo-A3uarckuil CUMIIO3UYyM 10 MHHOBALMSIM B KaTaJIM3€ U 3JIEKTPOXUMHUH, MOCBALIeHHbINH 100-
JeTHIO co JHs pokneHus akagemuka JI.B. Cokonbckoro, 26-28 mas 2019 r., Anmarsl, Kazaxcran;
Pecriyonukanckas koHdepenmust «Hayka u obmectBo B Tamkukucrane», [lyman6e, 10-11
nekadps, 2011 r.; 43-it MexnyHapoaHbII CUMIIO3UYM 110 3UPHBIM MaciiaM, 5-8 centsaops 2019 r.,
Jluccabon, Ilopryranus; MexayHapoaHast koHpepeHuus «HaTypanbHble TPOIYKTBI U OTKpPBITHE
JekapcTB - Oynyme mnepcnektuBbl», 13-14 wHoa6ps 2014 1., Bena, Ascrpus; 45-i
MesxayHapoIHbIH CUMIIO3UYM 10 3(UpHBIM MaciiamM, 7-10 centsops 2019 r. Cram6Oyn, Typuus; 47-
i MexayHapoJHbIi CUMITIO3UYM 110 3¢upHbIM MaciaM, 11-14 centsa6ps 2019 r., Hunna, ®pannus;
BocbMoil MexayHapoIHBIH CUMIIO3UYM MO XMMHMU IPUPOIHBIX coenuHeHui, 15-16 oxtsa0ps 2019
r., anxaii, Kurtait; XX| MenneneeBckuil cbhe31 1o o0mIel U MpuKIaaHoln Xxumuu, 9-13 ceHTa0ps
2018 r., Cankr-IleTepOypr, Poccusi; Bropas mexnyHapoaHas HaydHO-TIpaKTHUECKas KOHQepeHIus
Ha TeMy «AKTyalbHbIE BONPOCH XMMHH, UX TPUMEHEHHE W TIEPCIIEKTUBBI», MOCBsmeHHas 60-
neTuro Kadeapbl OpraHUYecKOM XMMHUHU U HaMsITH 3aBeayroulero kadeapoi xumuu, npodeccopa
H1.X. Xonukosa, dyman6e, 2021 r.; IlepBplii cuMIO3uyM MO HCCIIEAOBAaHUIO Y(GUPHBIX Macen, 3
nexabps 2022 r., Ilnezant-I'poys, CIIA; PecnnybnukaHckas HaydHO-TIpaKTHUECKasi KOHpepeHIHs
«CoBpeMeHHbIe TpOOJIEMBl €CTECTBO3HAHMS B Hayke M 00pa3oBaTelbHOM IIpolecce  »,
NOCBSIIIEHHAs JIBAIATWIETUIO M3YyYEHUS M DPA3BUTHS €CTECTBEHHBIX HAyK, HCCIECIOBaHUM U
maremaTuku, Jymante, 27 wmas 2022 1., XVII HymanoBckue urenuss «Pe3ymnbraThl
WHHOBAIIMOHHBIX HCCIICIOBAaHUN B O0JIACTH XUMHHM M TexHosormu B 21 Beke», JlymanOe, 26
okTs0pa 2022 r.; MexnayHapoaHas HayyHas KoHbepeHuus «/HHOBAallMOHHOE pa3BUTHE HAYKHY,
Hyman6e, 2022 r.; MexnyHapoaHas Hay4HO-TIpakTHueckas KoH(epeHuuss Ha Temy «HoBbie
JOCTIDKEHUSI B 00JaCTH €CTECTBEHHBIX HAayK M MH(OPMAIIMOHHBIX TEXHOJOTHI», MOCBSIIECHHAS
JIBA/IATHIICTHIO M3Y4YeHUS U Pa3BUTHs €CTECTBEHHBIX HayK M MmaremaTuku B 2020-2040 ropax,
Hyman6e, 30 mas 2022 r.; MexnyHapoaHas HayuyHo-TipakThyeckas koHpepenuus «XIII
JIOMOHOCOBCKHE YTEHHUs», MOCBsIIeHHas 115-meturo co aHSA poxaeHus akaaeMmuka boGomkoHa
ladyposa, J[ymanOe, 28-29 ampens 2019 r1.; PecnyOnukaHckas HayYHO-TIPaKTHUSCKAsS
KoH(pepeH1Us 1o TeMe «COBpEMEHHOE COCTOSHUE U NIEPCIEKTUBBI (PU3UKO-XMMHUYECKOTO aHAIN3ay,
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MOCBSIIEHHAsT OOBSBIICHUIO YETBEPTOM CTpaTernueckon nenu - Manycrtpuanuzanuu crpansl, 2022-
2026 rozbl — roJibl pa3BUTHSI MPOMBIIUICHHOCTH, 65-1€THIO CO THS 0O0pa3zoBanus kadenpsl «Oomas
¥ HEOpPTaHUYECKasi XMMHUS» U MOYTCHHUIO MTaMATH AEATENs HAYKH U TeXHUKU Ta/KUKUCTaHa, 1.X.H.,
npodeccopa JI. Conuena, [Jymanoe, 15-16 mapra 2023 r.; Mexaynapoanas konpepennus «Hayka
U uHHOBammu», Tamkent, 19 okta6ps, 2023 r.; XVIII HymanoBckue urenus «Pa3Butne
COBPEMEHHON XMMHUHU U €€ TEOPETUUECKHUE U MPAKTHIYECKUE acTeKThl», Jymanoe, 18 okTsaops 2023
r.; Hayuno-npaktuueckas koHpepenmuss Ha Temy «Vcmonb3oBaHue MeTONOB OOydeHUs B
00pa30BaTeNbHbIX YUPEKICHUSAX: MPOOJIEeMbl U TEPCHEKTHUBB), MOCBSIICHHAs JBaJUATHIECTUIO
W3Y4YEHUS U Pa3BUTHUS €CTECTBEHHBIX HayK W martemaTuku, B 2020-2040 romax, Hyman6e, 19-20
okTs10pst 2023; PecnyOnukaHckass HaydHO-TIpaKTHUeCKui KoHpepeHuus no teme «lIpobiemsr u
TPagUIMKM PA3BUTUS TOYHBIX, MAaTEMaTHUYECKMX M E€CTECTBEHHBIX HAyK», IOCBSIICHHAS
JBA/ILATHIICTHIO M3YYEHUSI M Pa3BUTHs €CTECTBEHHBIX, €CTECTBEHHOHAYYHBIX W MAaTEMaTHYECKHX
Hayk B 2020-2040 romax, 28 wmas 2024r.; MexnyHaponnas koHdpepenuus «10-s ITombcko-
Kazaxcranckas Hay4yHas BcTpeda», 26 utons 2024 r., [loznans, [lonpma.

IMy6aukanuu no Teme quccepTauun
OcHOBHBIE TOJIOKEHUS TUCCEPTAMOHHON paboThl omyOnukoBaHbl B 90 Hay4HBIX CTaThiX, U3
KoTOphIX /0 omyOJIMKOBaHbBI B U3/IaHUAX, pekoMeH10BaHHBIX BAK PT, MexnyHapoaHBIX Hay4HBIX
XKypHaiax, | MoHorpaduu, 2 riaBax KHHT, | mareHre.

CTpyKTypa H 00beM AucCepTALMU

Huccepranus uznoxena Ha 360 cTpaHMLaXx KOMIIBIOTEPHOW IeyaTH, BKIOYaeT B ce0s 33
tabinuupl, 151 pucyHok. Jluccepranusi COCTOMT U3 5 TIJ1aB, BKJIIOYAIOLIUX BBEACHHME, aHAIIN3
JUTEPATyphl, SKCIEPUMEHTAIBHYIO YacTh, 0030p AKCIEPUMEHTAJIbHBIX PE3yIbTAaTOB, OCHOBHBIC
BBIBOIbI pabOTBl M COJEPXKHUT CIHMCOK MCIIOJIb30BaHHOM JHTEpaTypsl, coctosmuid u3 341
HAaUMEHOBAHMSI.

BAKHEHUIIUE PE3YJBTATHI HCCJEJTOBAHUN U UX OBCYXKJIEHUE

AHanu3 HaydyHOU JHUTEpaTypbl MOKA3bIBAET, YTO XMUMHMS TEPIIEHOBBIX YIJIEBOJIOPOAOB U HX
IPOU3BOJHBIX pa3HooOpazHa. B cocraBe OM mMpOKO pacnpoCTpaHEHbl MOHOTEPIEHBI U
CCCKBUTCPIICHBI, a TAKKC UX KHCIOPOACOACPIKAINNUEC MTPOU3BOAHBIC: CIIUPTHI, aJIbACTUIAbBI, KETOHBI,
(beHoubl, mpocThie U cioxkHbIe 3pupsl. KpoMe Toro, HekoTopbie OM coaepxar (heHUIIponeHOuabl
u ,Z[I/ICYJ'IB(I)I/II[HLIC COCAUHCHHMUA. PaCCMOTpeHa I/IH(i)OpMaLII/I}I o (I)I/ITOXI/IMI/II/I, IMPUMCHCHUIO B
HApOJHOW MeIUIIMHE U OMOJIOTMYECKON aKTMBHOCTHU 55 pacTeHuil. AHanW3 Hay4YHOW JIUTEpaTyphl
MOKa3bIBaeT, uTO XUMHUECKUil coctaB DM u3 pacrenuit Anaphalis virgata Thomson; Angelica
ternata Rgl. Et.Schmalh; Artemisia leucotricha Krasch. ex Ladygina; Artemisia vachanica Krasch.
ex Poljakov; Cercis griffithii Boiss; Ferula clematidifolia Koso-Pol.; Galagania fragrantissima
Lypsky; Megacarpaea gigantea Regel.; Philadelphus x purpureomaculatus Lemoine; Polychrysum
tadshikorum (Kudr.) Kovalevsk. u Salvia discolor Kunth we wu3ydancs. Meron ra3oBoi
XpOMaTOFpa(bI/II/I-MaCC-CHeKTpOMCTpI/II/I AMeeT OOJIBIITOE 3HAYEHHE JJIA a”HajIn3a BM, B TOM 4HCJIC U
JICTYYHUX BCHICCTB, AJIA IMOJIYYCHHUA IleTaHBHOﬁ XUMHUUECKOM I/IH(l)OpMaLII/II/I. Tepl’[eHOI/II[LI, SABJIAACH
OCHOBHBIM KOMIIOHCHTOM SM, MOTYT HIPOABJIATE PA3JIMYHYIO 6I/IOJ'IOFI/I‘-ICCKyIO AKTUBHOCTb, TAKYIO
KaK aHTHOKCHUJAaHTHBIC, HpOTI/IBOMI/IKPOGHBIC " IIPOTUBOPAKOBBIC cBoiictBa. OHH MOTYT BJIMATH Ha
MeMOpaHHBIE JTUIH/IbI U OCJIKH.

Bo BrTOpoil rnaBe auccepTaluyd  NPEACTABICHBI COBPEMEHHBIE HAYYHBIE METOMbI
HCCIICO0BAHUs, UCITOJB3YEMBIC NJIA BBIACICHHA, U3YUYCHUA XUMHUYCCKOI'0 COCTaBa U OroI0rnYecKoi
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AaKTUBHOCTH apOMAaTUYECKMX pPACTUTENIBHBIX METa00IUTOB. O(QUpHBIE Macia IPOU3BOAATCS
MCTOIOM ICPCTOHKHA C BBIACIICHUECM BOJSHBIX IMAPOB. XUMHYECKHI COCTaB JICTYUHUX MeTa00INUTOB B
OCHOBHOM HM3Yy4YaJICsl METOJIOM T'a30BOil Xpomarorpaguu ¢ MCIOIb30BaHUEM JIETEKTOPOB IIAMEHO-
MOHN3AIMOHHONW M Macc-CleKTpoMeTpun. VHAEKCh XpaHeHUs M CIEKTpalibHbIe Macc-(parMeHThI
OBLIN HaﬁILCHLI M COIIOCTABJICHBI C JaHHBIMHU MACC-CIICKTPOMCTPHUYCCKUX 0a3 JaHHBIX C IIOMOIIBIO
nporpamMmHoro obecnedenus Chemstation Integrator. Jlns pasgeneHus M aHaiau3a HEKOTOPBIX
KOMIIOHEHTOB OBbLI HCIIOJIb30BaH METOJl BBICOKO3(D(PEKTUBHOM KMIKOCTHOM XpomaTorpapuu c
N00aBJIEHUEM OT/ENbHBIX KOMIIOHEHTOB, a JUIsl ONPEIENEHHUs] CTPYKTYpbl HEKOTOPBIX BEILIECTB
UCIIOJIb30BAJICS METOJ, I€PHO-MarHUTHOTO pe3oHaHca (IMP).

B Tperbeil rmaBe nuccepTanuMu IpeACTaBiIeHa MOApOoOHas MHGPOpPMALUsS O XUMHUYECKOM
coctaBe OM u3 55 BUJIOB pacTeHU, U3y4EHHBIX C Hcnonb3oBanueM meroga I'X-MC. Jlng npumepa
NPUBOAUM MH(POPMALIUIO O XUMHUYECKOM COCTaBe 3(UPHOr0 Macia HEKOTOPhIX PACTCHHIA:

Xumuyeckuii cocraB d¢pupnoro maciaa Anaphalis virgata Thomson

B kauecTBe OCHOBHBIX KOMIIOHEHTOB 3dupHOoro wmacia Anaphalis virgata Obum
uaeHTUUIMPOBaHbl o-nuHeH (55,9%), repanwi-o-teprnuHen (6,2%), P-cenmunen (6,0%) u (+)-
kamden (3,8%). Xumudeckuii coctaB s3pupnoro macia Anaphalis virgata mpeacrasiex B Tabiuie
1.

Tadoauua 1. XumMunueckuii cocras 3¢pupHoro macaa Anaphalis virgata

RI KoMmnoHeHT % RI KoMmnoneHnrt %
746 3-T'errren 0,1 1128 | yuc-I'epanunon 0,6
805 bopaunen 1,2 1203 | Tumon 0,5
825 B-Tyiien 0,3 1266 | Hepwun amerar 0,5
834 o-ITnuen 55,9 1308 | a-I'ypronen 0,2
844 (+)-Kamden 3,8 1318 | Kapuodmmien 1,9
852 JlerunpocabuHeH 0,1 1320 | (-)-a-Anacken 0,8
874 (-)-B-Tunen 1,5 1337 | ApomaHaeHIpeH 0,3
891 - Mupriexn 0,7 1355 | B-Ilukmorepmakpan 0,2
904 a-Dennanapen 0,3 1385 | B-Cenunen 6,0
916 a-TepnuHeH 1,1 1394 | o-Cenunen 3,0
924 B-Iumon 2,1 1412 | o-JloHrunuueu 0,2
927 D-JIumoneH 2,6 1503 | I'ymynan-1,6-nuen-3-oa 0,2
929 OBKAJIUIITOI 0,4 1518 | B-bucabonon 1,7
948 B-Onnmen 0,1 1595 | Hepun 2-meTriOyranoar 0,3
958 v-TepnuHeH 2,1 1631 | Hepwmn rekcaHoat 0,2
987 (+)-2-Kapen 15 1772 | I'epanun TMHAILIION 0,6
1000 | JImmamoon 0,5 1794 | a-CnpuHreH 0,3
1042 | (+)-2-BopHaHoH 0,3 1710 | I'epanun-o-TepnuHeH 6,2
1076 | (-)-Teprunen-4-on 0,6 1320 | (-)-a-Amacken 0,8
1089 | a- Tepnuneon 0,3

Xumuueckuii cocras dpupHoro macia Angelica ternate

OcHoBHBIMH KOMIOHEeHTamMu 3¢upHoro macia Angelica ternate B Tamkukucrane ObutH
cabuneH (16,2%), y-repnunen (14,2%), B-dbemnanapen (13,2%), a-repnuaunanerar (13,1%),
tepriuHeH-4-o011 (6,8%), (Z)-muryctunun (6,4%), (Z)-cenenenonun (4,7%) u p-uumon (3,2%).
[MoapoOHbIi xuMHuyeckuii coctas 3duproro macia Angelica ternate mpusenen B Tabnuire 2.
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Ta6auna 2. Xumudeckuii cocras 3¢upHoro macaa Angelica ternate

RI KoMmmnonent % RI KoMmmnonent %
917 N300yTun u3odyrupar 0,1 | 1108 | 2-MeTtunOyTun u3oBajepaT 0,3
934 a-Tylien 0,2 | 1119 cis-p-Menrt-2-eH-1-01 0,2
940 o-ITunen 1,0 | 1157 W3oamunéenzon 0,1
943 N300yt GyTupar 0,1 | 1162 S-Hlenrunuuicnorexca-1,3- 1,7

JIUCH
950 Kamden 0,3 | 1177 TepniuneH-4-om 6,8
955 (3E)-2-MetunokreH-5-ex 0,3 | 1189 | o-Tepnuueon 1,9
975 CabOuneH 16,2 | 1348 o-Tepriuann anerat 13,1
976 B-ITuaen 0,2 | 1393 MeTmmBreHon 1,4
991 | Mupcen 06 | 1426 | >bupummveTiLI 0,1
TUMOTHJIPOXUHOH
999 N300yTun 2-metundyranoar | 0,5 | 1478 | (E)-B-Dapuesen 0,1
1003 | a-DemnanapeH 0,4 | 1498 (E) -MeTuan303BreHon 0,1
1012 | 2-MetunOyTui u300yTupar 0,3 | 1516 B-Auruapoarapodypan 0,1
1016 a-Tepriunen 1,1 | 1532 o-Kanunen 0,2
1020 p-Lumon 3,2 | 1545 SItamancoH 0,4
1028 | p-DemnanapeH 13,2 | 1565 | (Z2)-Cenenenonun 4,7
1029 | JIumonen 0,7 | 1628 | (E)-Heoxnuounuo 0,1
1051 | Uszo6ymunbenson 0,1 | 1634 | (2)-Jluryctmmun 6,4
1060 | y-Tepnunen 14,2 | 1647 | (E)-Jluryctumun 0,6
1065 | 4-Honauon 0,1 | 1672 1-T'excamexanon 0,1
1075 denxoH 0,2 | 1688 4-Duranuen 0,1
1089 TepnuHoNeH 0,9 | 1718 Honanexan 0,1
1100 | JImgamooxn 0,4 | 1724 T'enniiko3an 0,1

1105 | M3oamMun-2-MeTHIOyTHpAT 0,9

Xumunueckuii coctaB M Artemisia leucotricha Krasch. ex Ladygina

mpanc-Tyiion (41,5%), 1,8-muneon (33,0%) u xamdopa (18,3%) Obuin 0OHApPYKEHBI B
KauyecTBe OCHOBHBIX KommoHeHTOB DM wu3 Artemisia leucotricha, npowuspacraromeit B
Tamxukucrane. Xumuueckuii coctas DM Artemisia leucotricha noapoOno npencrasiieH B Tadmiuie
3.

Xumnueckuii coctraB OM Artemisia vachanica Krasch. ex Poljakov

Pesynpratet  I'X-MC anmanmuza OM  Artemisia vachanica, mnpowuspacraromeii B
TampKuKHUCcTaHe, TOKa3add, YTO OCHOBHBIE KOMITOHEHTHI Obutn 1,8-muHeon (52,0%), caHTOIMH
tpueH (14,9%), munanoon (5,6%), xamdopa (4,4%) u 6opueon (3,5%). Xumuueckuii cocta OM
Artemisia vachanica npezcrasieH B Tabmuiie 4.
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Ta6auna 3. Xumudeckuii cocras 3¢upHoro macaa Artemisia leucotricha

RI KommnonenT %
882 DTHII n30BasIepaT 0,1
926 Tpuruknex 0,1
934 o-ITunen 0,2
943 Kamden 1,9
961 Cabunen 0,7
963 B-ITuaen 0,2
972 Herunpo-1,8-inneon 0,1
978 Mupuen 0,1
1007 a-TepriuHen 0,1
1010 p-Llnmon 0,4
1015 1,8-I{uneon 33,0
1020 CaHronuHa-cuupT 0,1
1039 v-Tepnuuen 0,3
1043 Kamdenunon 0,1
1070 yuc-Tylon 1,7
1082 mpanc-Tyiion 415
1102 Kampopa 18,3
1133 Bopreon 0,4
1147 TepnuHeH-4-0u1 0,4
1259 BopnHun anerar 0,3
1268 mparnc-CaOuHUT anerar 0,1
1387 B-Kapuodwmmnen 0,1
Ta6auna 4. Xumuyeckuii cocras 3¢pupHoro macia Artemisia vachanica
RI KomnoneHnTt % RI KomMmnoneHT %
916 | 3,7-JIlumerniokTeH-1 0,1 1068 | mpanc-CabuneH ruapar 0,2
939 | CanronmHa TpHCH 14,9 | 1075 | JIunanoon 5,6
946 | TpucuxieH 0,1 | 1080 | mpanc-Tyiion 0,2
949 | a-Tyiten 0,7 | 1099 | Kamdopa 4,4
953 | o-ITuHen 0,9 | 1127 | BopHeon 3,5
960 | Kamden 1,6 1134 | JlaBangynon 0,1
975 | Cabuuen 1,8 | 1139 | TepnuneH-4-01 1,2
977 | B-lIlunen 0,6 1151 | a-Tepnuueon 1,3
984 | Herumpo-1,8-nimHeo 0,1 | 1222 | yuc-Xpu3aHTCHUI arleTar 0,2
989 | MuprueH 1,3 | 1245 | BopHui amerat 2,8
1007 | a-Tepnunen 0,7 1310 | a-TepnuHun amerar 0,4
1011 | p-Llumon 0,8 1347 | a-Komauu 0,1
1018 | 1,8-Iluneon 52,0 | 1387 | B-Kapuodumnen 0,4
1033 | (E)-B-Oummen 0,1 | 1438 | JlerapoCecKBUCHHEOT 0,2
1040 | y-Teprnunen 2,8 | 1448 | I'epmakpen D 0,2
1043 | yuc-Cabunen rumapar 0,3 1464 | bucuknorepmMakpeH 0,1
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Xumunueckuii coctaB IM Cercis griffithii Boiss

Pesynprarel I'X-MC anamuza DM Cercis griffithii, npouspacraromero B Tamkukucrane,
MOKa3aJIi, YTO OHO COCTOUT W3 CIEAYIOIIMX OCHOBHBIX KOMIOHEHTOB: m-mumon (18,7%), 1,8-
ruHeon (16,6%), muranoon (9,8%), a-nuneH (8,4%) u numoneH (7,5%). Xumudeckuii cocraB OM
Cercis griffithii mpencrasnen B Tabwmiie 5.

Tabauuna 5. Xumuueckuii coctas 3¢upHoro macaa Cercis griffithii

RI KommnoneHnTt %
940 o-ITunen 8,4
1024 p-Lumon 18,7
1028 JIumoHnen 75
1030 1,8-I{uneon 16,6
1058 v-Tepniunen 4.3
1071 cis-JIunanoon okcus (GpypaHowun) 0,8
1087 Denxon 2,0
1099 Jlnnanoon 9,8
1105 a-TylioH 55
1116 B-Tyiion 0,6
1144 Kamdopa 2,8
1145 neo-Nzomyneromn 1,9
1153 MeHnTOH 6,3
1156 iso-W3omyneron 4,0
1163 N3o6opHeon 3,1
1198 MeTHixaBUKOI 53
1238 Hepan 1,1
1266 I'epannan 15

Xumnuecknii cocraB OM Ferula clematidifolia

B Tabnuiie 6 mpeacTaBieH XMMHUYECKHH coctaB DM W3 JHMCTheB W KopHe# Ferula
clematidifolia, mpouspacratomieii B Tamxkukucrane. OcHOBHbIMH KommoHeHTamMu OM Ferula
clematidifolia naenTudumposansl B-iuaeH (2-37%), mupuen (4-34%), mumonen (1-31%), a-
nuHeH (2,5-29%), cabunun (8-17%) u P-demnangpen (m0 7%). Xpomarorpamma DM Ferula
clematidifolia mpezacrasiena Ha pucyHke 1.
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Pucynok 1. Xpomarorpamma 3¢upHoro macja JjucrbeB Ferula clematidifolia 1. a-

NUHEH 2. cabuHeH 3. MUpLeH 4. IMMOHeH 5. B-destanapen
13



Tabauna 6. Xumuueckuii coctas d¢upHoro macaa Ferula clematidifolia

RI KommnoneHT JIucroa (%) Kopens (%0)
860 2-Metunokrau 0,4 0,1
933 o-ITunen 2,5 29,3
949 Kamden 0,2 0,2
973 Cabunen 16,5 8,1
978 B-ITuaen 1,6 36,9
991 MuprieHn 34,3 3,9
1007 a-Denanapen 0,3 0,1
1009 3-Kapen 0,2 -
1017 a-Tepriuaen 0,4 -
1025 p-Llumon 0,9 -
1031 JIumonen 30,1 1,0
1032 B-DemnanapeH 7,0 0,3
1035 Z-B-Onumen 0,2 15
1046 E-B-Omumen 0,2 0,9
1058 v-Tepriunen 1,0 0,1
1085 TepnuHONIEH 0,9 -
1098 [Tepmnen 0,5 -
1159 2E - Honenan 0,2 -
1162 JlaBangyon 0,3 -
1175 (3E,52)-1,3,5- YuuekarpueH - 2,0
1181 TeprnuHeH-4-011 0,8 -
1186 Kpunron 0,2 -
1375 o-Kamaen 0,1 1,0
1387 B-Kyb6eben 0,2 1,0
1389 B-DOnemen 0,1 0,3
1417 B-dynbepen - 0,2
1419 mpanc- Kapunodusnnexn 0,4 0,5
1449 B-bapbaren - 0,3
1455 a-I"'ymynen - 0,3
1480 I'epmakpen D 0,7 3,2
1495 bucuknorepmakpex 0,1 55
1507 B-bucabonen - 0,3
1517 o0-Kanunen - 0,3
1576 CraryneHon - 0,2
1951 ['punakTon - 0,7
1964 ®epyna akToH I - 0,4

Xumnueckuii cocraB OM Galagania fragrantissima Lypsky

Pesynpratet ['X-MC anammza DM Galagania fragrantissima, mnpouspacratomeii B
Tampkukucrane, MOKa3ajad, 4TO B €ro COCTaB B OCHOBHOM BXOJSAT anu(aTUYecKue CIUPTH U
anpaerunbl, Takue kak (2E)-monenenans (84%), (2E)-monenenon (8%), (2E)-rerpanenenans (3%) u
noxaekanan (2%). Xpomatorpamma DM Galagania fragrantissima npencraBieHa Ha pucyHke 2, a
€ro XUMHUYECKHUIA COCTaB MOAPOOHO M3JIOKEH B TabiuIiie 7.
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Pucynoxk 2. Xpomarorpamma 9M Galagania fragrantissima. 1. pekanan 2. (4E)-
noaeuneHaab 3. nonexkanaua 4. (2E)-noneunenais S. (2E)-noneunenod 6. (2E)-rerpagenenanin.

Ta6auna 7. Xumudeckuii cocras 3¢upnoro macaa Galagania fragrantissima

RI Kovmmnonent %
1206 Jexanan 0,5
1261 (2E)-Heuenans crenu
1400 (4E)-Honeuenanpb 1,0
1411 Jloneanaib 2,3
1473 (2E)-Hdonenenans 83,6
1480 (2E)-Honaeuenon 7.8
1589 1-T'ekcanerex 0,1
1613 Terpanexanan 0,1

Xumuueckuii cocras dpupHoro macia Megacarpaea gigantea Regel.

B a¢pupHom macne xopus Megacarpaea gigantea, npouspacraromiero B TamKkukucTaHe, B
Ka4yeCcTBE OCHOBHBIX KOMIIOHEHTOB ObUTM OOHapyXeHbl 3-MeTun0yT-2-eHHuTpui (71,6%), o-nuHeH

(9,0%), 3-0yrenunuzotroruanar (7,6%) u B-munen (3,0%). Xumudeckuii coctaB 3pUPHOTO Macia
KopHst Megacarpaea gigantea moapo0OHo mpecTaBiieH B TaOIHIE 8.

Ta6auua 8. Xumuueckuii coctas d3¢pupHoro macjia kopus Megacarpaea gigantea

RI KommnonenT %
807 3-MeTtunOyT-2-eHHUTPHUIT 71,6
932 o-ITuaen 9,0
979 3-Byrenwnn n3otuonuanat 7,6
974 B-ITunen 3,0
1100 Honanan 1,0
891 5-Ilmano-1-nenteH 0,9
1024 JIumonen 0,8
1473 2,6,10-TpumeTunTpuekan 0,8
1289 Tumon 0,5
1417 Kapuogunnen 0,5
1293 Buocon 0,4

15



1600 I'yation 0,4
1287 Bopuun anerar 0,3
1452 I'ymynen 0,3
1453 ['epanun aneToH 0,3
1472 AnoapomaieHapeH 0,3
1487 B-Nonon 0,3
1118 Nzodopon 0,2
1124 bensumauTpII 0,2
1165 Bbopneon 0,2
1428 o-Monon 0,2
1505 a-DapHeseH 0,2
1685 o-bucabomon 0,2

Xumuueckuii cocraB IM Polychrysum tadshikorum (Kudr.) Kovalevsk.

WnentudurpoBanbl  ocHOBHbIe  kommoHeHTsl OM  Polychrysum  tadshikorum,
npouspactaromiero B Tamkukucrane: tepnunen-4-on (14,8%), cadunen (13,0%), n-uumon (6,9%),
muHanoon (5,2%) u y-tepnuneH (4,1%), KOTOpble SBIAIOTCS BTOPUYHBIMU METaOOIHTAMU,
XapaKTepHbIMU JUIS ceMeiicTBa Asteraceae. Xpomatorpamma DM  Polychrysum tadshikorum
npejcTaBicHa Ha pucyHke 3. Xumuueckwii coctae DM Polychrysum tadshikorum mompo6HO
npoBesieHo B Tabnuie 9.

1
150 5
125

100 4

0 J i X l b il ‘._L Lt s - J A‘L ..‘..!-‘}C.;h I'LU. nU bnd - ..._JI_) .

100 I 200 =0 0 1t %0 0

Pucynok 3. Xpomatorpamma IM Polychrysum tadshikorum. 1. ca6unesn 2. n-mmmou 3. y-
TepHUHEH 4. INHAJIO0J] 5. TepInuHeH-4-0J1.

Ta6muna 9. Xumudeckuii cocras 3¢pupHoro macia Polychrysum tadshikorum

RI Kommnonenr % | RI Kommnonent %
1180 Tepnunen-4-ol 14,5 1517 | 5-Amopden 0,5
972 Cabunen 13,0 1486 p-Menran-1,2,4-tpuon 0,5
1024 n-I{umon 7,4 1172 | BopHeon 0,4
1099 JInnamnoon 5,4 1470 2E-Jlonmeuen-1-on 0,4
1057 v-Tepriuaen 44 1163 JlaBanmyIou 0,4
1641 a-MyypoJon 3,4 1504 JlaBaH MW U30BaJIepaT 0,4
1654 0-OBIECMOI 3,3 1142 E-p-Ment-2-eH-1-on 0,4
1195 a-Tepnmaeon 2,8 1206 | Jlexanan 0,3
1466 2E-Jlonexanan 2,8 1603 I'epanun nzoBasiepat 0,3
1375 o-Kanaen 2,6 1707 2E,6Z-Dapneszan 0,3
1480 I'epmaxpen D 2,5 1282 JlaBangunui anerar 0,3
977 S-Tlunen 2,4 1017 a-TepnuHeH 0,3
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[Iponomxenue Tabnuma 9

1032 1,8-I{uneon 2,4 1514 v-Kagunen 0,3
1045 E-f-Ounmven 2,1 1147 | Kamdopa 0,3
1029 JlumoneH 1,6 1452 | E-p-®Dapuesen 0,3
1581 Kapuodunien okcua 15 1631 y-OBIIECMOJI 0,3
1575 CraryneHon 15 1186 p-Llumen-8-on 0,3
1488 [-CenuHeH 1,4 1208 E-ITunepuron 0,2
1419 mpanc-KapuoduiieH 1,2 1429 | f-Kanaen 0,2
1273 E-Ackapuion rimkon 1,1 1963 [Mumapanuen 0,2
988 MuprieHn 1,0 1409 Jlonexkanai 0,2
1030 [-Dennanapen 0,9 1284 | Bopumn anerar 0,2
1512 v-Kanunen 0,9 1840 duroH 0,2
932 o-ITnuen 0,9 1224 Ackapuaon 0,2
1101 mparnc-Cabunen rugapar | 0,9 1085 | TeprnmHONCH 0,2
1124 p-MeHTt-2-eH-1-001 0,7 1107 Z-Tyion 0,2
1069 mpanc-4-Tyianon 0,6 1297 | 3-Merokcu-aneroheHoH 0,2
1291 AcKapu10J1 TIIUKOJI 0,6 1474 Myypouiien 0,2
1735 2E,6Z-Dapuesain 0,6 2300 | Tpuko3zan 0,2
1105 Honanan 0,6 1497 a-Myyposnen 0,1
1860 [1narambun 0,6 1455 | a-I'ymynen 0,1
1035 Z-[-Ounmven 0,6 1459 | I'epanwi o-TepnuHEH 0,1
1494 ony-Ky0ebon 0,5 1949

MOKa3aJM, YTO COJAEpKAHHE CECKBUTEPIIEHOBBIX YIJIEBOJOPOJOB B 3(UPHBIX Maciax HUXKE, YEM B

MOHOTCPIICHOBBIX YIJICBOOOPOaX.

HMCIOTCA B PT, HCCIICAOBAJICA B PA3HBIC MCCALIBI. I[I/IHaMI/IKa HaKOIINICHHUA OCHOBHBIX KOMIIOHCHTOB
TUMOJIa W KapBaKpoJla B COCTAaBC oM IMMOKa3bIBACT, 4YTO COACPIKAHUC THUMOJIA CO BPCMCHEM

OCHOBHBIC PE3YJIBTAThl UCCIIEIOBAHHUS BTOPUYHBIX META0OJMTOB HCCICIYEMbIX PACTCHHU
KpaTkKo npeactapieHbl B Tadiuie 10. Hamu uccnenoBanus mokasaid, 4To MOJI3eMHas 4acTh Gepy
Oorara mMHEHamMHu. Tak, o—TWHEH W [(-MMHEH OBUTM OIpENeNIeHbl KaK OCHOBHBIC KOMITOHEHTHI
a¢upubix Macen Ferula kuhistanica u Ferula clematidifolia. Pe3ynsTarsl Halrero wccieaoBaHus

Xumuueckuit cocraB pacrenuss Origanum tyttanthum, mpombinuieHHBIE 3amachl KOTOPOTO

YMCHBIIACTCA U, HaO60pOT, KOJIMYCCTBO U30MEPaA KAPBAKPOJI YBCIMINBACTCA (PI/ICYHOK 4)
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PucyHok 4. /lunaMHKa HaKONJIEeHUs] TAMOJIA M KapBakpoJa B pactenun Origanum tyttanthum
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Taoauna 10. XumMmudeckuii coctaB 3(pMpPHBIX Maces UCCIelyeMbIX PACTeHUI

Ha3zBanue pacTeHus

XuMHYECKHH COCTAB (OCHOBHbIC KOMIIOHEHTHI)

Achillea filipendulina

CanronuHoBbI criupt (43,64-46,35%), 1,8-umncon (8,81-11,36%),
OopHEeoT (5,35-6,03%), MU3000pHEOT (4,81-5,43%), yuc-
xpusanTeHuanerar (6,54-9,34%)

Achillea millefolium

1,8-iuneon (16,72%), P-tmuen (17,86%), mnuuamoon (8,93%) wu
xamysaneH (12,04%)

Allochrusa
gypsophiloides

nyneroH (32,9%) u mpanc-n-mentan-3-oH (6,2%)

Anaphalis virgata

a-tiHeH (55,9 %), repanui-a-tepruneH (6,2 %), B-cenunen (6,0%) u
kamen (3,8%)

Anethum graveolens

KapBoH (52%), mpanc-nuruapoxapson (15%), apremusus ketoH (13%)
u a-pemranapen (8%)

Angelica ternate

cabunen (16,2%), y-teprnunen (14,2%), B-dpemnanmpen (13,2%), o-
tepriuamicteapar (13,1%), teprnunen-4-on (6,8%), (Z)-nmuryctunua
(6,4%), (Z)-cenenenomnun (4,7%)

Artemisia absinthium

muprieH  (9-23%),  yuc-xpuzanrenwnanerar  (8-18%), wuzomep
nuruapoxamasynera (6-12%), repmakpen D (2-8%), B-tyiton (mo 7%),
arierat suHanoona (10 7%), a-pemtanapen (1-5%) u munanoosn (5-7%)

Artemisia annua

kampopa (32,5%), 1,8- uuneon (17,8%), kamden (8,4%) u o- mHHEH
(7,3%)

Artemisia
dracunculus

cabuneH (29,1%), sctparon (24,6%), mumonewn (7,8%), (Z) -apremuanx
(4,9%), muprien (4,8%) u (E)-p-omumen (4,0%)

Artemisia leucotricha

mpanc-tyiion (41,5%), 1,8-unreon (33,0%) u kamdopa (18,3%)

Artemisia rutifolia

a-tyiion (21- 37%) u PB-tyiion (36-47%), 1,8- mmueon (3-12%) wu
repmakper D (2-3%)

Artemisia
santolinifolia

p-uumodn (27,0 %), muneputon (26,2 %), uzoackapumon (10,8 %), o-
teprienunanerar (6,5 %) u 1,8-unreon (5,7%)

Artemisia scoparia

1-benun-2,4-nearaguen (34%), xamuwmien (5%), P-nunen (21%),
MeTmdBreHon (6%), o-nuaeH (5%), mupueH (5%), mumonen (5%) u
(E)-B-orumen (4%)

Artemisia vachanica

1,8-tuneon (52,0%), camrommaTpueH (14,9%), nuHamoon (5,6%),
kamdopa (4,4%) u 6opueou (3,5%)

Bunium persicum

t™uH ( 35,95% ), y-tepnuuen (10,84%), teprunen-7-on (13,03%), B-
nuaeH (9,05%), n-tmon (5,29%) u n-ummen-7-oi (14,95%)

Cercis griffithii

n -uumon (18,7%), 1,8-muneon (16,6%), nunanoon (9,8%), o-nuHeH
(8,4%), mumoneH (7,5%)

Coriandrum sativum

(2E)- momeuenanbubiii (16,53 %), nexanon (14,91 %), nexaHanabHbBIH
(11,28 %), terpanexanon (9,2%), 2E- neuen -1-on (7,39 %), Z -yuuaen-
8-enan (6,21%)

Ferula clematidifolia

B-tmHeH (2-37%), mupueH ( 4-34%), mumoneH (1-31%), o -nmHeH (2,5-
29%), cabuneH (8-17%) u B-pemnanapen ( 1o 7%)

Ferula kuhistanica

a-uren (57,7 - 70,6 %), B-nunen (8,2-27,1%), B- demnanapen (0,1-
7,2%), mupries (1,5-2%)

Ferula tadshikorum

yuc-1-niporieHun BTopuuHbi Oyruaucyabdun (37,03%), mpanc-1-
OpONEHUS  BTOPHYHBIN  Oyrwimucynshua  (29,66%), mpommn
BTOpHUYHBIH OyTHiucynbhua (16,66%)

Foeniculum vulgare

mpanc-aneron (37%), napa-anucoBwlii ampaerun (8%), o-3THI-TI-
METOKCHOCH3UIIOBBIN crupT (9%), kapBoH (5%)
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Galagania (2E)- noneuenanbubiii  (84%), (2 E)-nomeuenon (8%), (2 E)-
fragrantissima teTpaaeneHans (3%)

Geranium repmakpoH (60%), mpanc -B-anemenon (5%), o-symecmon (4%),
macrorrhizum repmakpes B (4%) u 10-snu-B-akopaauch (4%)

Helichrysum neHTuIKypkymeH (21,6%), B- cenunen (6,4%), 6- cenun (3,8%), (2 E
thianschanicum ,6 E)- dapneson (3,3%), nepon (4,1%) u nepun nexanoar (4,2%)
Hypericum repmakpen D (14%), a-unen (5%), P-xapuodwmmuien (5%), oxcup
perforatum kapuodusiena (4%), ounuknorepmakper (4%), moaekanon (5%) u

cnatynanon (3%)

Hypericum scabrum

a-nuHeH (45%), cnarynanon (7%), BepoenoHn (6%), mparnc-BepoeHON
(4%), myyponeH (4%)

Hyssopus nuHoKaM$poH, B-uHeH, 1,8-1uHeon, kamdeH

seravschanicus

Inula helenium aoanantoiakTon (15,7%), moaxed-2-eu (8,8%), 6ucadomon (4,9%),
anemed (4,7%) u moaxeden-8-oi (4,2 %)

Juniperus 6-3-kapeH (39,6 %), a-nunen (35,6 %), keapoi (4,7 %) u numonen (3,8

seravshanica

%)

Megacarpaea gigantea

3-MeTUI0yT-2-eHHUTPHUIT (71,6%), O-TIMHEH
oyrenunuzoruonpanar (7,6%) u - nunen (3,0%)

(9,0%), 3

Melissa officinalis

repaanainb (43%), Hepansb (32%), mpanc-aneton (12%)

Mentha longifolia

yuc-nuneputon smokcua (mo 78%), munepuron okcun (mo 49%),
KapBoH (110 22%), menToH (10 17%), nyneron (1-5%) u Tumon (2-4%)

Mentha piperita

MeHTOH (49,9-71,6%), a-nuuen (21,6%) u B-tiuue (6,1%)

Nepeta alatavica

l-okren-3-on (4,10%), o-tepnmuaeon (2,89%), tumon (48,55%),
BepOenoH (7,74%) u xapsakpou (7,51%)

Nepeta nuda

1,8-muneon  (24,59%),  4o0-a,7-B,70-0-HemeTalakTOH
repmakpen D (13,52%) u B-kapuodrmen (12,69%)

(20,97%),

Nepeta olgae

srunnukiorekcen (31,45 %),  4-Tpunmesud
MeTHIIHKIIONeHTaHoH (6,81%) u 1,8- nuneon (5,93%)

(13.23%), 2-

Ocimum basilicum

muHanoon (47,2%), wmerwnxasukon (31,7%), myneron (4,8%), 1-
kaguHol (2,1%), 1-bennn-2,4-nentanuen (1,6%) u kamdopa (1,6%)

Origanum tyttanthum

kapBakpo (34-59%), tumon (11-46%) u n-timmodn (1-7%)

Pastinaca sativa

Oxtunoyrupar (40,95 %)

Pelargonium nutponemnon (37,5%), repanuon (6,0%), oxcua kapuoduiieHa
graveolens (3,7%), menToH (3,1%), nunanoou (3,0%)
Philadelphus X | Bupuaudaopon (44%), manoon (31%), nenragekan (5%) u OopHeon

purpureomaculatus

(5%)

Polychrysum
tadshikorum

teprHeH-4-011 (15%), cabunen (13%), m-mumout (7%), muHamoon (5%)
u y-TepnuHeH (4%)

Prangos pabularia

5-nenTmmukiorekca-1,3-nmuen (44,6%), menton (12,6%), 1-tpune3nn
(10,9%), octom (6,0%)

Pulicaria undulata

kapBoraHanetoH (91,4%) u 2,5- numeTokcu -1- Mo (2,6%)

Salvia discolor

uatepmencon (57,4%), mpanc-xkapuodpumien (18%), repmakpen D
(4%), a-rymynen (3%) u muHamoos (3%)

Salvia officinalis

1,8- muneon (16%), kamdopa (13%), 6opueon (8%), a -rymynex (8%)
u Z -tyioH (8%)

Salvia sclarea

muHanoon amnerat (36%), nuHamoon (23%), o -teprnuneon (8%) wu
ckiapeou (15%)
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Scutellaria aneropenon  (30,39%), osBrenon (20,61%), tumoa (10,04%) wu

immaculata rHan001 (6,92%)

Scutellaria arieroperoH (34,74%), nmuuanoodn (26,98%), asreno:n (20,67%)

schachristanica

Scutellaria repmakper D (23,96%), B-kapuodusmien (11,09%), munanoosn (9,63%)

ramosissima U rexcajekanoBas kuciora (8,34%)

Tagetes minuta (Z2)-ocumenon (15,9%), (E)-ocumenon (34,8%), (Z)-pB-ouumen (8,3%),
auMoHeH (2,3%)

Tanacetum kampopa (70-94%), kamben (2-12%) u 6opaunanerat (4-9%)

parthenium

Tanacetum vulgare kampopa (52%), apremusus keton (9 %), kamden (6%) u cabuHeH
(4%)

Ziziphora nyseroH (73% -35%), neomenro (7%-23%) u meHtoH (6%-13%)

clinopodioides

Tperbs rnaBa JuccepTalMM COJIEPKUT MOAPOOHYH0 HH(OpPMALMIO O XUMHYECKOM
CTPYKTYpe, BPEMEHH U UHJAEKCE YyIEp)KUBAHHs, MacCOBOM (parMeHTaluu, XapakTepe
(Gparmentaiuu M/z, uaeHTU(HUKAIMN, UCTOYHUKAX U NprUMeHEHUU 108 OCHOBHBIX KOMITOHEHTOB
OM. B kauecTBe nmpuMepa Mbl IPUBOIUM 37€Ch BEIOOPOYHBIE JTAHHBIE.

Ha3Banune UIOITAK: 5-metwin-2-niponas-2-mwi GeHo
Xumuyeckas gopmyJaa: CioH140

HO
XuMu4yeckas CTpyKrypa:

Modaekyasipuas macca: 150 r/moib

Bpems ynep:xkuBanus: 23 890 MunyT

HNupexc ynep:xxuBanusi: 1289

Macc cnektTpajbHoe pparmenTamus M/z (%): 135,1 (100%); 150,1 (31%); 91,1 (18%); 115, 1
(16%); 136,1 (10%)

Bba3a naHHbIX 1 MoJIeKyJsipHoe cxoacTBo (%0): HPCH2205 (91%); Wiley275.L (95%)
Nnentupuxanusa: B koHue Macc-ciektpa (pucyHok 5) BugeH curHan m/z  150,1, uro
COOTBETCTBYET MOJIEKYJISApHONH Macce coeamuenus. Curmamet m/z 135; 115; 107; 91 u 77
COOTBETCTBYIOT Macce HoHOB [CoH110]"; [C7H1s0]"; [C7H70]"; [C7H7]" n [CeHs]™ cooTBeTCcTBEHHO.
B Hamewm ucciieJoBaHAN HHJIEKC yaepKuBaHus paBeH 1289, uto cormacyercs ¢ omyOIMKOBaHHBIMU
HAyYHBIMU JAHHBIMHU.

Haiineno: Tumoin Ob1 0OHapyxeH B coctaeB DM pacrenuii Nepeta alatavica (48,5%), Origanum
tyttanthum (10,8-46,4%) u Scutellaria immaculata (10,0%).

Jlpyrue ucrtounuku: OM BUOB TMUH U AyIIUIA

O0JacTb npuMeHeHusi: papmaleBTHUECKas, HapproMepusi, OpraHMueCKUi CHHTE3
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Abundance Scan 5111 (23.890 min): FARRUKH-ORIGANIUM D\data.ms (-5058) (-)
13p.1

5000
150.1

911 1151
511 g5q 11 1071 ‘ 7

L AR R R e R T e e A R LRRREE
m/z-= 2|0 3|{] 4|0 5|{] Glﬂ ?lﬂ Bl[] 90 100 110 1f|20 130 140 ’1E|u[] 160
Pucynok 5. [Ipumep ¢pparMeHTanmM MOJIEKYJIbI THMOJIA M/Z, 0GHAPY:KEHHOH B X0/Ie aHAJIU3a
3¢pupHoro macaa wu3z Origanum tyttanthum wmeromom ra3oBoii xpomaTorpaduu-macc-
CIIEKTPOMETPHH

BakHble 0MOMOJIEKY.IbI B HCCIeyeMbIX PacTeHUAX

Bbi1 oOHapykeH psii HEUMKIMYECKUX MOHOTEPIICHOB, BKIIOYas mupieH B OM Ferula
clematidifolia B xkomuectse 1o 34%; oummen B DM Tagetes minuta B komuuectse 10 8%; u TpueH
canproirHa B OM Artemisia vachanica B konmmuectse 15%.

Mupuen Ounumen CaHTo0JIMHA TPUEH

Mpb1 OOHapy>KUJTM YETBIpE MPEJICTABUTENsI aJKUHOB, BKJIIOYAs JBa M30MeEpa TPUICKHUHA, B
cocraBe 3pupHBIX Macen Prangos pabularia u Nepeta olgae B komwmuectBax 11% u 13%
COOTBETCTBEHHO. Y CTAaHOBJICHO, YTO AIKWUHBI |-(heHnn-2,4-—nenramguud (34%) u kamwoieH (5%)
SBJISIFOTCS. OCHOBHBIMU KOMIIOHEHTaMH B cOCTaBe 3(hUpHOro macia pacteHus Artemisia scoparia
(KpacHasi IOJIbIHb ).

=
7 ~

1-Tpuaeku 4-Tpuaekun 1-Penna-2,4- Kanunniaen
NEeHTAAuNH

B xome wccnenoBanus OblT  WACHTUGUIMPOBAH S-TICHTHIILNMKIOTEKcaaueH-1,3  kak
OCHOBHOM YTJICBOJIOPOIHBIN KOMITOHEHT 3(dupHoro macina Prangos pabularia.

e

5-IlenTunuukiaorekcaguen-1,3
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B xone uccnenoBanus ObLTH UICHTU(DHUIIMPOBAHBI YETHIPE MPEACTABUTENSI apPOMATHUECKHUX
YIJICBOAOPOA0B, BKIIOYAA P-HHUMOJI, IICHTUIKYPKYMCH M XaMa3yJICH, B COCTaBC I—)(bI/IpHBIX Macell
pacrenuii Artemisia santolinifolia, Helichrysum thianschanicum wu Achillea millefolium B
KoHUeHTpauusx 27%, 22% u 12% cooTBETCTBEHHO.

- CO

p-LHiumou IlenTHI KypKYMEH Xama3yJjeH

Ha pucynke 6 mpeacraBieH Macc-CIeKTp (parMEeHTalMl MOJEKYlIbl xamasyneHa. Kak
BUJIHO, CHTHAI TIpH M/z 184 COOTBETCTBYET MOJEKYJISIPHOW Macce Xama3zyjeHa, CUTHaJ MpH m/z
169 — pasHuIe MEXTy Maccoil Xxama3yJeHa U METHJIBHOW TPYIIOW, a CUTrHal npu m/z 153 paBen
Pa3HOCTH MEXAY MOJEKYISIPHOM Maccoil Xxama3yJieHa W OJHUM JITHIBHBIM PaJUKalIOM ILIIOC OJHA
MOJIEKYJIa BOAOPO/Ia.

3 3% 4329 (40.325 41): essential 0il-8.D\data.ms i

'.,#': o4 1

M-CH* ! 181

M]*
[M-C.H;-H,]" _
50001 R
153.1
128.1 4
M 115.0
AR 0 an a » AR A AAA
0 391510 8.0 LU 911080 | 1[1 L 9.1207.1 220.2 233.1

YIﬁYT]YYYY‘rTYrIrTTIIITTTITTTI]|T1Y T‘Il il 7]TYTTTYTY|]'YTYYTTTTTI|1TTI]'I7|Illlll lll‘lﬁl]ll‘(l]‘lT\'KITrTTIrTrrrT' m

T
pz—) 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 150 200 210 220 2

PucyHnok 6. Macc-cnekTp hparMeHTallNH MOJIEKYJIBI XamMa3yJeHa (m/z)

B xonme wuccnenoBanus ObUIO HAEHTUOUUUMPOBAHO 9 MOHOTEPIEHOBBIX COEIMHEHUN
[UKJIMYECKOTO THIIA B KAYECTBE OCHOBHBIX KOMIIOHEHTOB 3(DMPHBIX Macell, CoJepKaHhe KOTOPHIX
npesbimano 8%. B wactHocTH: muMoHeH ObUT 0OHapyskeH B a¢upHom Macie Ferula clematidifolia B
xonnuectBe 30%; y-TepruHeH BbIsBIIeH B 3upHOoM Macie Angelica ternata (14%); aBa uzomepa
demmanapena obHapykeHbl B 3HpHBIX Maciax: Anethum graveolens (8%) u Angelica ternata
(13%). Jlnsa npyrux MOHOTEPIIEHOB YCTAHOBIICHBI CIIEAYIONINE KOJUYECTBEHHBIE XapaKTEPUCTHUKU:
O-TIMHEH Kak OCHOBHOM KOMIOHEHT 3¢upHoro macia Ferula kuhistanica (57,7-70,6%); B-nunen
KaKk OCHOBHOM KOMIOHEHT 3¢upHoro macina Ferula clematidifolia (1,6-36,9%); makcumanbHOE
cojepkanue cabuHeHa oOHapyxwm B DM Artemisia dracunculus (29%); kamdpen no 12% B
Tanacetum parthenium; 3-kapes (33,5%) B Juniperus seravshanica.
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JIuMoOHeH v-Tepnunen o-DestanapeH
B-Pennanapen o-ITunen B-Ilunen
Cadunen Kamden 3-Kapen

B pe3ynprate nOpOBEOCHHBIX  HCCIENOBAHUM  OBUIO  WACHTU(UIMPOBAHO  BOCEMb
NPE/ICTABUTENICH CECKBUTEPIICHOBBIX YIJIEBOJOPOAOB, BKIIOYAs: JiBA H30MEpa T'epMaKpeHa,
OMIIMKIIOTEpPMaKpeH, O-TYMYJIEH, [-CelMHEH, MYypoOJeH, [(-KapHoQWUIeH, AUTHIpOXaMasyJieH.
VKa3aHHBIE COCMHEHHS ObLIM OOHAPYKEHBI B KAUYeCTBE OCHOBHBIX KOMITOHEHTOB d()UPHBIX Macel
Pa3IUYHbBIX PACTEHUMN, IPU ATOM UX KOHLEHTPALlMU BapbUPOBAIN B Juana3one ot 3,5% no 17%.

0 o O L]

I'epmaxpen D I'epmakpen B Bunukaorepmakper a-I'ymynen
B-Ceannen MyypoJieHn B-Kapuopunnen Juruapoxama3syJsieH

B xonme uccnenoBanus ObUIM HMIECHTU(DUIIMPOBAHBI TPU TPEJICTABUTENS anupaTHUYECKUX
CIHMPTOB — JEKAHOJ, JIOJIEKaHOJ M TEeTPaJeKaHOJ B KayeCTBE OCHOBHBIX KOMIIOHEHTOB 3(HPHBIX
macen. Kpome TOro, HEHACBIIICHHBIH CHOUPT TpaHC-2-AereH-1-om Obul oOHapykeH B A(UPHBIX
macinax pactenuii Galagania fragrantissima u Coriandrum sativum B konrienTpanusx 7-8%.

HO" S e T HO™ e e e T T
Jexanon JlogexanoJ
HO™ S T TN H []W
TerpanekaHoa 2E-/Teuen-1-oa
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B xone wuccrienoBaHus ObUIM WACHTHU(GUIMPOBAHBI CICAYIOIIHE MOHOTEPIICHOHIHBIC
AIMKIIMYECKHE CIUPTHI B COCTaBe d()UPHBIX Maces: JIMHAION — OCHOBHOW KOMIIOHEHT 3()MPHOIO
maciaa Ocimum basilicum (47%); uurponennon (37%) u repanuon (6%) — JTOMHHHUPYIOIIHE
KOMITOHEHTHI 3¢dupHoro Mmacia Pelargonium graveolens; canronuHa cnupt — OOHapyXeH B
sa¢upurom macine Achillea filipendulina B xkonuenTpanusx o 46%.

T
"o /\./IV\/L
W HO # HO ~ Z Z
HO
JInnasnoon Iutpone1o I'epanunon Coupt
CAHTOJINHA

brun I/II[eHTI/I(i)I/II_II/IpOBaHLI HEeCThb HpeﬂCTaBHTCHeﬁ OUKIMYCCKUX MOHOTCPIICHOUIHBIX
CIIUPTOB — HEOMCHTOJI, O-TCPIIUHCOJI, TepHI/IHCH-4-OJI, 60pHCOJ'I, OUC-XPU3AHTCHOII U Bep6eHOJ’I —
B KauecTBE OCHOBHBIX KOMITOHEHTOB »(HMpHBIX Macea pactenmii Ziziphora clinopodioides, Salvia
sclarea, Polychrysum tadshikorum, Salvia officinalis, Artemisia vulgaris u Hypericum scabrum

COOTBETCTBCHHO.
OH

3

HO

HeomenToJ o-TepnuHeoJ TepnuHeH-4-01
OH T
' | 3]
OH

Bopneon Cuc-XpHU3aHTEHOJI Bepo6enon

B xoze mccienoBanus ObLIM MACHTH(PHUIIMPOBAHBI TPU HPEJACTABUTEINS CECKBUTEPIIEHOBBIX
CIIUPTOB B COCTaBe d(PHUPHBIX MACEl CIEAYIONMX PACTEHHIA: HHTEPMEI0I — OCHOBHOM KOMITOHEHT
sa¢uproro macna Salvia discolor (57%); cnatyneHon — obHapykeH B a¢upHOM Macie Hypericum

scabrum (7%); Bupumudiopon — moMuHUpYOMmHUIT KomoHeHT 3¢upHoro macna Philadelphus
purpureomaculatus (44%).

HO

OH

HNuTepmeneo CnaryjeHoJ Bupuaudaopoa

B xone wccnemoBanus ObUTH MACHTU(MHUIIMPOBAHBI 1B MPEACTABUTENSA IUTEPICHOMTHBIX
CIMPTOB B cocTaBe 3(PHMPHBIX Macell: CKiaapeoi — obHapykeH B 3¢upHOM Mmacie Salvia sclarea
(15%); manoon — Haiigen B a¢upuom macie Philadelphus purpureomaculatus (31%).
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Criapeoa ManooJ

DeHUIPONIAHOUIHBIE COSMHEHHS] YacTO BCTPEYaloTCs B cocTaBe >(PHUpHBIX Macen. Tpu
(eHnnponanona — 3BreHON, TUMOJ M KapBakpoJl — ObUIM OOHApYKEHbI B Ka4eCTBE OCHOBHBIX

KOMIIOHCHTOB B COCTAaBC 3(1)I/IpHI>IX Mace€il MHOI'HX BUJOB paCTCHHﬁ.

HO
HO
\)\©\Uf_’-"

IBreHoga Tumoua KapBakpoa

mpaHC-AHeTOJ'I, OCTpATONI W MCTHUIIOBI'CHOJI, SABJIAIOIIHUCCA IIPCACTABUTCIIAMHU IIPOCTBIX
3¢pHUpoB, OBUIM BBIABICHBI B MAaKCHMAaJbHOM KOJHYECTBE B COCTaBe A(UPHBIX Macesl pacTeHUN
Foeniculum vulgare, Ocimum basilicum u Artemisia scoparia cooTBETCTBEHHO.

/O\©\/\ /O\©\/\ /Ojg\/\
=

N ~o X
MeTni 3BresoJ

mpanc-AHeToJ JcTparona

[IIecTh HpeHCTaBHTCHeﬁ SMOKCUAHBIX COSIMHEHUMN — 1,8'CI/IHGOJ'I, HUC-TTUIICPUTOH 3IOKCHU,

LUC-TIUIIEPUTEHOH OKCHJ, Kapuo(pHUUIEH OKCHJA, YKPOIHBIA >QHUp M HU30acKapuaosl — ObUIH
oOHapy’KeHbl B cOCTaBe H(PUPHBIX Macelsl pa3IHuHbIX pacTeHuil. Cienyer OTMETUTh, YTO 3(pUpHBIE

Macjia, coAcprKaliue 1,8'CI/IHCOJ'I, O6J'I&IL8.I-OT BBICOKOM OMOJIOTMYECKON aKTHBHOCTBIO.

(@)
(0]
H
o
1,8-Iluneon yuc-1lunepuToH dMOKMU yuc-1lunepuTeHOH OKHU
H § H O
[ 0
(6]
HN3oackapunon

Kapuoguiiien okcun Yxkponuuii 3¢pup
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JleBsiTh npeacTaBUTeNeH allMKIMYECKUX albJIETHI0B — JIeKaHal, A0JeKaHall, IeHTaJeKaHal,
TpaHC-2-0/ICKeHAN, TPaHC-2-TeTpaJieKeHal, UC-8-yHISKEHAI, TepUHAI, Hepall M IIUTPOHEIIAT —
OBLTM OIpe/eNICHBl B COCTaBe I(PUPHBIX Macel B KaueCTBE OCHOBHBIX KOMITIOHEHTOB. [lepBbie Tpu
OTHOCSITCS. K TIPEJCIIbHBIM AalMKIMYECKUM albJIETH/IaM, TPU CIEAYIONMe — K HENpeAeTbHbIM
AIUKIIMYECKUM aJbJCTHIaM, & TPU MOCIEAHUX — K MOHOTEPIICHOBBIM alIbJIETH/IAM.

I e e N O N SN I S e e e P

Jexanan JlopexanaJ IlenTagexanan

OM\/\/\/\/\ 04\7\/\/\/\/\/\ /\/\/\/\)/
Z
0 ’d
2E -Jlonexenan 2E-Terpanekenan 8Z-YunexkeHnaua
O\
N

OW N OM

I'epannan Hepan Iurponean

N3ydyeHne XUMHYECKOTO cOCTaBa d(UPHBIX Macej HEKOTOPBIX MPEICTABUTENIEH ceMeicTBa
30HTHYHBIX IOKa3aj0, 4To WX S(GHpPHBIC Macia Oorarbl amu(paTHYeCKUMH H HENpeaeTbHbIMU
cnupTamu u ajbaeruaamu. Hampumep, B cocraBe adupHoro maciia Galagania fragrantissima oswuio
o6HapyxeHo 10 KOMITOHEHTOB, OCHOBHBIMH U3 KOTOPBIX SIBIISIIOTCS TPaHC-2-I0A€KEHA, JTOICKEHOI
U jojekanaj. V3 mpuBeeHHBIX HUXKE PEaKIuil BUIHO, YTO 3TH BEIIECCTBA OOMEHHMBAIOTCS IPYT C
JIPYroM  TIOCPEICTBOM  OKUCIIUTEIbHO-BOCCTAHOBHTENBHBIX  PEAKIUil, THAPUPOBAHUS  H
JICTHIPUPOBAHHS.

HO™ S S (2E)-10/1eKen0.1

BOCCTOHABJICHHE OKHCJICHHE

OM\/\/\/\/\ (ZE)‘JOJQRPHHJB

JAerHaporeHn3anus J THAPOT€HH3 AU

07 TN Joekanan

PucyHok 7. B3aumHoOe XuMH4YecKOe NpPeBpalicHHHE OCHOBHBIX KOMIIOHEHTOB 3()MPHOI0
macaa Galagania fragrantissima

Tpu npencTaBuTeNns IUKIMYECKUX MOHOTEPIICHOBBIX allbJETUAOB, BKIIOYAs Iapa-
aHucaIbaeTH/, ObLTH OOHapykeHbl B 3¢upHOM Macie Foeniculum vulgare B xomuuecte 7,7%.
Hamm mccnenoBanusi mokaszanu, uto 3QupHOE Macio pacteHust Bunium persicum (3upa) Goraro
anpaerugaMu. B ero cocraBe ObUIM BBISBICHBI TEPIUHEH-/-alIbJICTHU]] U apOMATUYECKUI albJeTU/
KyMHUHaJI B Koin4decTBax 15% u 36% cOOTBETCTBEHHO.
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- AHHCATIEr Tepnunen-7-an Kymunan

O0pa3zer; macc-criekTpa (hparMeHTaluy MOJIEKYsIbl KyMUHaIa IpuBeAEH Ha pucyHke 8. Ilpu
pacriazie MOJIEKYJbl KyMUHajla HaOmroparorcs (parMeHTsl ¢ Maccamu 148, cooTBeTCTBYROIIEH
MOJIEKYJISIDHOM Macce KyMuHana; 138, paBHON pasHUIE MEXAYy MOJIEKYSIPHOM Maccol u
METUJIBHBIM pagukanoMm; 105, COOTBETCTBYIOIIEH pa3HHIIE MEXIYy MOJIEKYJIIPHON Maccoi
KyMHHaJIa ¥ PONUIIBHON Irpymnmoii; u 77, paBHOI Macce PEHUITBHOTO (PparMeHTa.

Abundance Scan 4633 (21.898 min): FARUKH CUMIN -2.D\data.ms (4443) (-) [M-CH;]*
13B1 /
[C.H.* M-C;HI™ g5 ¢ /1481
e [M-C,H;]* % [M]*
T 119.1
51.1
: |6 ..,Ill o | ) 20, ||
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Pucynok 8. Macc-cnekTp )parMeHTAIINH MOJIEKYJIbI KYMHHAJIA

Tpu npencraBuTeNs aUKIMYECKIX MOHOTEPIICHOBBIX KETOHOB, BKITIOYAst apTEMU3Ha KETOH,
ObuTH OOHapyxeHbl B ¢upHOM Macie Tanacetum vulgare B xommdectBe 9%. JlBa m3omepa
OCHMEHOHA, yuc- U mpanc-OCUMEHOH, ObTM WAECHTU(UIMPOBaHBI B 3(QuUpHOM Macie Tagetes
minuta B cootHomrenusx 16% u 34% coorBercTBeHHO. B cocrase adupHoro macima Nepeta olgae
ObUIM BBISBJICHBI [UKIMYECKHE KETOHBI: 2-METWILIUKIONEHTAHOH W alEeTHJIIHMKIOTEKCaH B
konuuecTBax 7% u 31% coOoTBETCTBEHHO. ApoMaTUYeCKUN KETOH aleTOPEeHOH ObLI 0OHAapyKeH B
a¢uprom macne Scutellaria schachristanica B konnuectse 10 35%.

I o I \)\/ﬁ\)\
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ApTeMHU3HA KETOH yuc-OcuMeHoH mpanc-OcuMeHOH
{ ’ O)(L ©)<L
2-MeTHIIUKIONEHTAHOH A6 THIIUKJIOTeKCaH AneradeHon

MHorosieTHUE HCCIEIOBaHUSA IMOKa3ajdd, 4YTO B MPUPOJAE UIMPOKO PACIPOCTPAHEHBI
pacteHus, dS(QuUpHBIE Maciaa  KOTOPBIX  COJAepXkaT  KETOHOBble  COoeluMHEeHHs.  bbuin
UACHTU(PUIIMPOBAHBl JI€CATh MPEACTaBUTENICH MOHOTEPIIEHOBBIX KETOHOB, BKJIIOYas MEHTOH,
MyJIErOH, KapBOH, KAPBOTAHALIETOH, TUIEPUTOH, MMHOKaM(OH, BepOEHOH, a- U B-TyloH, kKamdopy,
a TaKKe JBa INPEACTaBUTENS CECKBUTEPICHOBBIX KETOHOB — TE€PMAaKpOH U [-3JIEMEHOH — B

coctaBe AUPHBIX Maces pa3IuYHbIX BUJIOB PaCTEHUH.
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o-Tyiion B-Tyiion I'epmakpon p-Dnemenon

B xoae mowcka OHOJIOTHMYECKH aKTHBHBIX MOJICKYJ, B TOM YHCJIC MPUPOTHBIX JAKTOHOB,
HaMH ObUTM  BBISIBJICHBI YETHIPE THIIA JIAKTOHOB —  (TaIMIHBIC, MOHOTEPIICHOBBIC,
CECKBUTEPIICHOBBIC M apoMaTH4ecKue. J{Ba (OTaauIHBIX JTaKTOHA — JIMTYCTHIIN U CEAaHCHOIHUT —
Obutn OOHapykeHbl B 3¢dupHOM Macne pacreHus Angelica ternata B kommuectBax 6% u 5%
COOTBETCTBEHHO. MOHOTEPIICHOBBIH JIAKTOH HEMETATaKTOH ObLT MICHTU(GUIHMPOBaH B 3()UpHOM
maciie Nepeta nuda B xomudectBe 21%, a Taxke ObUTH BBISIBICHBI CECKBUTEPIICHOBBIC JTAKTOHBI —
aIAHTOJIAKTOH M3 dupHOro macna Inula helenium u apremusunann u3 pacrenuii Artemisia annua u
Artemisia vachanica. B xopHeBHIax pacTeHHil OraHa ObUTH OOHAPYKEHBI J[Ba apOMaTHYCCKUX
JIAaKTOHA — OILTOJI U IOTAHHH A.

o) o)
[ ° ¢
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o
(Z2)-JInrycTnana Cenanenonus Heneranakron
0
o
-
}/
0-%4
AJIaHTOJIAKTOH ApTeMH3UHVH Octoa

CrnenyeTr OTMETUTh, UYTO ApOMATUYECKUI JTAKTOH IOTaHUH A ObLIT BIIEpBbIE HAMH BBIJIEJIEH U3
KOpHEW pacTeHUl IoraHa, B CBA3H ¢ YeM eMy ObLIO MPHUCBOEHO HAa3BaHME IOTaHUH A.
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Oranun A

XHUMHYECKYI0 CTPYKTYPY IOraHHHA A HOATBepIIH ¢ ucrombsoBanneM “H, C u gBymeprbix
cnektpoB (Tabmuna 11). B ciektpe 'H SIMP umerorcs ase napsl gyoseros 6 6,27 (J =9,5 ', H-3),
7,06 (J = 8,7 I'u, H-6), 7,59 (J = 8,7 I'u, H-5) u 7,97 (J = 9,5 I'u, H-4), npunayexamux K
apomatn4eckoil ooactu roranuHa A. Kpome Toro, Tpu CHHTY/IsIpHBIX curHana mpu 6 0,93 (H-14),
1,04 (H-15) cnenmduuHbl 115 TPOTOHOB JABYX METHIBbHBIX rpymi u 6 3,88 (7-OCHj3) cniennpuunsn
JUI. TIPOTOHOB METOKCUTPYIIbl. CHEKTPhI 3C SAMP rorannna A MOJATBEPKIAIOT Haiuuue 15
aTOMOB YTJIEpOJa, U3 KOTOPBIX 2 METHJIBHBIX yriepona 25,05 (C-14), 26,79 (C-15) u 1 yrnepona
metokcurpymmsl 56,32 (7-OCHgs), 6 atomos yriepoaa 108,50 (C-6), 112,17 (C-3), 128,32 (C-5),
144,78 (C-4), BMecTe ¢ 2 yriepoaoM cBsi3siHH ¢ Kuciopojom B 64,70 (C-11) u 77,65 (C-12), 6
yeTBepTHYHBIM yriiepoaoM B 160,03 (C-2), 3 yraepomom cBs3aHo ¢ kuciopogom B 71,12 (C-13),
152,56 (C-9), 160,01 (C-7) u apomartmueckum yriepogom B 112,70 (C-10) u 118,96 (C-8)
coBrnajaroT. [lomokeHne METOKCUIIBHBIX, THAPOKCHIBHBIX W TPEHWIBHBIX TPYHI B MOJIEKYJE
IoraHruHa A OBLJIO OMPEIENIEHO C MTOMOUIBIO AIKCIIEPUMEHTOB C IBYMEPHBIMH CIIEKTPaMHU.

Taoauna 11. Cnekrpockonuyeckue 1anunie AMP 'H (400 MI'n), B¢ (100 MI'n) u
JABYMepHbIe CIIEKTPbI IOTAHUHA A

IMoaoxenue XHMHY€ECKOT0 CKOJIbKeHHUs (0) M.JI. J{ByMepHBbI€e CIEKTPbI
(MMJIJIMOHHASA 10J151)
'H J[ru)) Bc Ot atoma H no C

2 - 160,03 -

3 6,27; n.(9,5) 112,17 C-2,C-10

4 7,97; 1(9,5) 144,78 C-2,C-5,C-9

5 7,59; n(8,7) 128,32 C-4,C-7,C-9

6 7,06; 1 (8,7) 108,50 C-10,C-8

7 - 160,01 -

8 - 118,96 -

9 - 152,56 -

10 - 112,70 -
7-OCHjs 3,88, ¢ 56,32 C-7

11 5,18; 1 (6,5) 64,70 C-7,C-8, C-9, C-12,

12 3,78; nn (6,5; 4,6) 77,65 C-13,C-14

13 - 71,12 -

14 0,93; c 25,05 C-15,C-12, C-13

15 1,04; c 26,79 C-14, C-12, C-13
11-OH 4,74; 0 (6,5) - C-8,C-11
12-OH 4,70; 1 (4,6) - C-12,C-13
13-OH 3,88; m - C-12,C-13,C-14
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JBymepnsbie ciekTpsl oT 0 3,88 (OCH3) 1o 6 160,01 (C-7) moarBepaaroT CBsI3b METOKCUTPYIIIIBI C
C-7. BbpUI0O TOATBEPKIEHO CPOACTBO TPEX THIPOKCHIBHBIX TPYII C pPAa3IMYHBIMA aTOMaMu
yraepoaa B nBymepubie criektpel: ot 11-OH mo C-8, ot C-11, ot 12-OH mo C-12, ot C-13, ot 13-
OH no C-12, ot C-13 u ot C-14. Ilepeceuenne nukoB mexay H-11 (6 5,18) u C-7, C-8, C-9 u C-12
MOJITBEPKJIAET CBSI3b MPCHUILHOU TPYTITIHL.

boumn Taxxke uIeHTH(GUUIMPOBAHBI LIECTh IMPEACTABUTENICH CIOXHBIX 3(UPOB, BKIOYAs
OKTHMJI alleTaT, OKTWJ OyTaHOoaT, IepaHu1 auerar, JMHAJIMI arerar, OOpHWJI anerar U Iuc-
XPU3aHTEHUII aleTaT, B COCTaBe H(PUPHBIX MACEJ PA3IMYHbIX PACTEHUH.

io /\j.J\o )OLOM

OxTHa anerat OKTHI OyTanoat TI'epanna anerart
0N o o]
PN and A
o]
o]
JluHaauJa auerat BopHua anerar yuc-Xpu3aHTEeHUJ aueTaT

[Ipumep macc-criekTpa (parMeHTalMy MOJEKYJbl XPH3aHTEHHJI areraTa MpUBEAEH Ha
pucynke 9. Kak BugHO, curHan npu m/z 194 cooTBETCTBYET MOJIEKYIISIPHONH Macce XpH3aHTEHUI
arierata, pparMeHT ¢ m/z 134 — pa3HOCTH MEXIy MOJEKYIIPHOM Maccoi XpU3aHTEHMI alerara u
YKCYCHOM KHCJIOTOW, a OCHOBHOW (parMeHT ¢ m/z 119 COOTBETCTBYET pa3HHIIE MEXAY
MOJIEKYJISIPHOM MaccOoil XpU3aHTEHWI alleTaTa U YKCYCHOW KHMCIIOTBIL C JONOJIHUTEIbHONW MOTepei
METWIBHOH TPYIIIBL.

(Abundance Scan 4762 (22.435 min): FARUKH ART. ABSITHIUM. D.Didata ms (4720) (-
[M-CH,COOH-CH,]- '}
R [M-CH,COOH]J* M]*
= 81. 11 L 134.1
ol___451 m .ll l|”m |I,,.||. Ay 1511 1651 1791 1941
IIITTYYY‘I YIITII Y]’ Ti1 ]'l‘ YITYII'I'II]IYTYTTTIY IIII YIYY TTTII’TYTY]YYT1]’]T
miz-> 0 5 60 70 8 9 100 110 120 130 140 150 160 170 180 190 200

Pucynok 9. Ilpumep macc ¢pparmMeHTanMM MOJICKYJIbl XPU3AHTEHHJI aneTaTa

Kpome Toro, Obuim OOHApY>KEHBI TPU COCIHHEHUS, COICpIKAIlHe Cepy, BKIIOUas yuc- u
mpauc-u30Mepbl  |-nporneHmn-0OyTui-nucynbpuaa M OpONHI-OyTHI-TUCYIb(GHI,  KOTOpPHIC
BBICTYIIAIOT OCHOBHBIMH KOMIIOHEHTaMH 3(UpHOTO Maciia u3 KopHei Ferula tadshikorum.

&\)\/ /%/\)\/ /\/\)\/

yuc-Jncynsdpun 1-nponennn mpanc-Aucynbpun 1-nponenns  Iponusa Bropuunnii OyTui-
BTOPUYHUIT OyTHJIOBBII BTOPUYHUI OyTHJIOBBII AUCYJIbGu
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JIBa a3oTconepkalx coeqUHEeHHs ObLIN UACHTU(DUIUPOBAHBI KAK OCHOBHBIE KOMITOHEHTHI
s¢upHOro Mmacia W3 KopHeir Megacarpaea gigantea. B macc-criekKTpe MOJEKYJbI 3-METHII-2-
OyTEHHUTpUJIA OCHOBHBIMH (parMeHTamMH SBISIOTCA NHKH ¢ m/z 81 (COOTBETCTBYIOLIMI
MOJICKYJIIPHOM Macce coeauHeHus), 57 (pa3HOCTh MEXAY Maccoll COEIUHEHUS W Maccou
[IUaHUTHON KUCIIOTHI) U 41 (cooTBeTCTBYET HOHY-paaukany [CsHs]+).

N

3-Metni 2-0yTeH HUTPIJI 3-ByTenuna uzoTnonuaHar

£ ik 30 (3.345 41): essential oil 3-1.D\data. ms
a1l

+ M-HCNJ*
[C;H,] M-HCH]

N / 8l 1

M

/2 20 40 60 80 100 120 140 160 180 200 22 240 260 280

Pucynoxk 10. I[Ipumep Macc-¢pparMeHTAUHN MOJIEKYJIbI 3-MeTHII-2-0yTEeHHUTPUJIA

PesynbTarhl HMccnenoBaHMNM aHTHMOKCHJIAHTHOW, aHTHOAKTEpHalbHOM M IMPOTHBOPAKOBOMN
aKTUBHOCTH 3(HUPHBIX Maces mokaszanu, uro Macia Origanum tyttanthum, Galagania fragrantissima,
Mentha longifolia, Artemisia absinthium o06nagaOT BBICOKOH OHOJIOTHYECKON aKTHBHOCTBIO.
PesynbTaTthl McciaenoBaHUsS CHUHEPreTUYECKOTO JEHCTBUS JIOKCOPYOMIIMHA U 3(QUPHBIX Maceln
MOKa3ajM, 4To Bce A(UpPHbIE Macia MposBIstoT cuHepreruueckuil 3gdext. ICso noxcopyOuiirHa
yBenuuuBaetcs B 3—15 pa3 npu couetaHuu ¢ d3GupHbIME MaciaMu (Tabmuna 12). Ux mpakTudeckoe
NpUMEHEHHE PEKOMEHIOBAHO B (papMalleBTHUECKOM, MUILEBOW U MEUIIMHCKON MPOMBIIIIEHHOCTH.
Tabauna 12. Pe3yabTaThl HCCIe10BAHUSI CHHEPTHYeCKOro 3¢dgexra KOMOMHAIMI YPUPHBIX
MaceJ1 ¢ JOKCOPYOULIMHOM

Oﬁpa3eu |Csp, MKI/MA 1Csp moxce. / 1Csp noxe. +
3¢up. m.

Joxcopyourcun 2,34 -
JHoxcopyourcun + Mentha longifolia 0,39 6
JHokcopyoutcun + Anethum graveolens 0,89 2,6
Hoxkcopyoutcun + Origanum tyttanthum 0,29 8,1
Hokcopyourcun + Galagania fragrantissima 0,155 15,1
Jokcopyourcun + Artemisia absinthium 0,17 13,8

PesynpraTamu in SilicCO wmccinenoBanus Ui EIEBBIX OENKOB ObLIa MPOJAEMOHCTPHUPOBaHA
AQHTUOKCHUIAHTHAs, aHTHOAKTEepHUaIbHAs U MPOTUBOPAKOBAss aKTUBHOCTh OCHOBHBIX KOMITOHEHTOB
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a¢upHbIX Macen (tabmuna 13), mpH STOM aMKINYECKHE MOHOTEPIICHBI, anudaThudeckue Hu
Cy.]'IB(bI/II[HbIe COCANHCHUA MMPOSABJIAKOT OTHOCHUTECIIBHO CJIa6BIe AHTHUOKCHAAHTHBIC,
aHTI/I6aKT€pI/IaJIbeI€ " TIPOTHBOPAKOBLIC CBOﬁCTBa, B TO BpPECMs KaK HUKIIMYCCKHUEC MOHOTCPIICHBI U
MOHOTCPIICHOUABI IIPOABJIAIOT YMCPCHHBIC CBOfICTBa; a CCCKBUTCPIICHOHUbI M CCCKBHUTCPIICHOBLIC
JJAKTOHBI MpoOACMOHCTPHUPOBAIN CHUJIBHBIC AHTUOKCHUIAHTHBIC, aHTI/I6aKTepI/IaHBHBIe n
MPOTHBOPAKOBBIC CBOWCTBA.

Ta6auma 13. Pesyabtatrel in SilicO wmccaenoBanme OuoJiornyeckoii akruBHoctu 109
BTOPHYHBIX META00IUTOB

AKTHBHOCTD MuieHsb IMpenen BeaununHa
MOJIEKY IS PHOM JAOKHUHIA,
BEeJIMYHNHDI MOJI0KUTEIbHbBIH
JOKHHTA, KOHTPOJIb,
KKaJ1/M0JIb KKaJ1/M0JIb
AHTHOKCUIAHTHOCTH Huxorunamuy axeHud -3,9 1o -8,5 -6,5
munykineotus (NADPH)
OKCHJ1a3a
AnTHOAKTEpUATbHBIH OCMOTIOPHUH -2,6 1o -9,7 -6,8
[TpoTuBoOIYyX0NI€EBbIi AMUAEPMAIBHBINA (HaKTOP -3,3 10 -7,8 -9,9
pocTa THPO3MHKUHA3BI

buogornvyeckass aKTUHBHOCTh BTOPUYIHBIX MeTa00JIUTOB

Caalbiii Cpennuii CuibHbI
AIUKJINYECKHE MOHOTEPIICHBI, [UKIMYECKIE MOHOTEPIICHbI | CECKBHTEPIICHOH B U
anupaTUuecKue U CyabQUIHbIE | U MOHOTEPIIEHOMIbI JaKTOHBI
COEIIMHEHUs

3AKJIIOYEHHUE

OcHoBHbIE HAY4YHBIC PE3YJbTAThI JUCCEPTALIUMA:

1. Bnemee B MUPE HCCICOOBAH XUMHYECKUHA COCTaB JICTYYHUX BTOPUYHBIX METa00JIUTOB
pacrenuii Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et
Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov,
Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky,
Helichrysum thianschanicum Regel, Megacarpaea gigantea Regel., Philadelphus purpureomaculatus
Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. u Salvia discolor Kunth [2-M, 4-M, 5-M,
6-M, 8-M, 14-M, 15-M, 18-M, 24-M, 26-M, 27-M, 36-M, 38-M, 40-M, 49-M].

2. b I/I,Z[CHTI/I(bI/II_[I/IpOBaHLI MECTHCOT HIECCTHACCAT ABAa XMMHUUYCCKHMX COCIUMHCHHA B 55
pacTeHusX, COOpaHHBIX M3 pa3HbIX reorpaduueckux peruoHoB (TamkukucTaH, Y30eKucTaH,
I'epmanus u ﬁeMeH). N3ydeHHble cOeNMHEHUS UMEIOT pa3HOOOPa3HYyl0 XUMHUYECKYIO CTPYKTYpY,
OOJIBIIIMHCTBO M3 HUX OTHOCATCS K yIriIeBoJ0poaaM (MOHOTEpIIEHAM M CECKBUTEPIICHAM), CIIUPTaM,
(dbeHunmponanonaaM, MpocThiM d(pupam, MOKCUIAM, allbJIeTHAAM, KETOHAM, JJAKTOHAM, CIIOKHBIM
s¢upam, TUCYIbGUIHBIM CBSI3IM U a30TCOAEpIKalMM coenuHeHusM [12-M, 16-M, 19-M, 20-M,
41-M, 44-M, 51-M, 57-M, 64-M, 68-M].
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3. BmepBreie cocraBiieHa 6a3za gaHHBIX U3 108 BTOPUYHBIX METAO0OJUTOB €CTECTBEHHOTO
MPOUCXOXKICHUS C TOJIPOOHBIMU XapaKTePUCTHKAMH (parMeHTAllMd MAacChl, 00paslbl Macc-
CHEKTPAIbHOM (parMeHTalik M/Z, BpeMEHEM U WHICKCOM YACPKUBAaHUS, HCTOYHUKOM U
npuMmenenueM [2-M, 4-M, 5-M, 6-M, 8-M, 14-M, 15-M, 18-M, 24-M, 26-M, 27-M, 36-M, 38-M,
40-M, 49-M, 74-M, 79-M, 81-M].

4. BriepBble U3 KOpHS pacTeHHs IOraHa ObUT BBIJCICH HOBBIH CECKBUTEPIICHOBBIH JIAKTOH
IOTaHUH A, U €r0 XMMUYECKast CTPYKTYpa ObLIa MOATBEPXkKICHA METOJAaMH
'H, ¥C u ABCG [19-M, 71-M].

5. bbutn 0OHapyKEHBI HOBBIE HCTOYHUKHU CICAYIONIMX OMOJIOTMYECKH aKTUBHBIX BEIECTB:
MUPIICHA, KaWUIeHa, MEHTWIKYPKYMHHA, XaMa3yJIeHa, JUMOHEHA, Y-TepluHeHa, (eutanapena, o-
u [(-nuHeHa, cabuHeHa, kamdena, 3-kapeHa, repmakpeHa D, [B-kapuodwuiuieHa, JIHHAIOONA,
[UTPOHEIJIONA, TEepaHuoja, O-TePIHHEONa, Yuc-XpU3aHTeHONa, OOpHeosia, TepnuHEeH-4-0a,
BepOCHOJIa, HHTEPMEICONa, CHaTylaHoNa, BHPUAHQIIOpONA, KIapeoyia, MaHOOJd, THMOJIA,
KapBakpoJia, 3BreHOJa, MpPAaHC-aHEeTOoJla, 3CTparoja, METHIIBreHoina, 1,8-1uHeosa, TepaHuas,
Hepayis, IMTPOHEIIANs, O-TePIHHEH-/-allsl, I-aHHCalbJeTuaa, KyMHHa, MEHTOHA, IYyJIETOHa,
KapBOHA, yuc-MMHOKaM(poHa, KaM(Opbl, FTepMaKpOHa, HEMETAJaKTOHA, aJUIAHTOJIAKTOHA, OIITOJIA,
apTeMH3WHMHA, TepaHWjaleraTa, JHHAJIWIAICTaTa, O-TepHUHMIAneTaTa, (eHwiOyTaHara,
OopHuMianeraTa u yuc-xpuszantenumianerara [93-M, 94-M, 95-M].

6. 3ydeHbl aHTUOKCHIAHTHBIC, aHTHUMHKPOOHBIC W TPOTUBOPAKOBEIE CBOMCTBA DM M HX
oTAeIbHBIX KoMnoHeHToB [10-M, 16-M, 21-M, 23-M, 32-M, 33-M, 39-M, 41-M, 42-M, 49-M, 79-
M, 86-M, 93-M].

7. BrnepBbie MOKa3aHO CHHEPreTHYECKOE JCUCTBHE KOMOMHAIMi DM ¢ MpOTHBOPAKOBBIM
npernaparoM JIOKCOPYOWIIMH, ObLTIO OOHapy:keHo, uTo mpu kKomOumuarmum DM Mentha longifolia,
Anethum graveolens, Origanum tyttanthum, Galagania fragrantissima u Artemisia absinthium ¢
JIOKCOPYOUITMHOM, UX aKTUBHOCTH yBeIH4uMBaeTcs B 3-15 pa3 [79-M, 83-M, 93-M].

8. BbIsgBIEHa 3aKOHOMEPHOCTh B3aMMOCBSI3M MEXKAY CTPYKTYpOl U OHOJOTHYECKON
AKTUBHOCTBIO M3y4aeMbIX MeTa0ouTOB. Pe3ymbraThl McciemoBanuii i SiliCO aHTHOKCHIAHTHOM,
AHTHUOAKTEpUATBHOH W TPOTHBOPAKOBOW AKTUBHOCTH BTOPUYHBIX META0OJUTOB HM3y4EHHBIX
pacTeHHWiA TIOKa3ajau, 4YTO AaIMKIMYECKHe MOHOTEpIIeHbl, anmudarndeckue © CyJdb(UIHBIC
COCJTMHEHUS TIPOSBUIM OTHOCHTEILHO CJIa0ble CBOWCTBA, TOTNA KAK IUKIMYSCKHE MOHOTEPIICHBI U
MOHOTEPICHOH Il TPOSBUIM YMEPEHHBIE CBOMCTBA; a CECKBUTEPIICHOMIBI U CECKBUTEPIICHOBBIC
JIAKTOHBI MPOSIBIIAIOT CHIIbHBIC CBOMCTBA [3-M, 10-M, 42-M, 71-M, 72-M, 73-M, 82-M].

PEKOMEH/JAIMHA ITO IPAKTUYECKOMY ITPUMEHEHUIO PE3YJIbTATOB
HNCCJIEJOBAHUA

1. B muccepranmmonHoil paboTe «XWUMHUYECKOE HCCIEAOBAHHE BTOPUYHBIX METaOOJHMTOB
7(UPOMACIIMYHBIX PACTEHHUI C UCIOJIB30BAHUEM Ta30BOM XpomaTorpapuu — Macc-CIIeKTPOMETPUI»
MNPUBCACHBI CBCIACHUA O (1)I/ITOXI/IMI/II/I A OHOJIOTMYECKON aKTUBHOCTH MHOTHX JICKApCTBCHHBIX
pacTeHUi, YTO UMEET BaXHOE 3HAUECHUE JJISl MPAKTUYECKOro MpHUMEHEeHus B obiacTtu (apmaiuu,
MEAHIIMHBI, KOCMETUKH, Tap(ProMepuu, CEbCKOT0 X03sICTBA.

2. MHorue 13 U3y4eHHbIX PACTEHHUH SBISIIOTCSA SHAEMUYHBIMU pacTeHUsIMU TaIKUKHUCTaHa
u Cpenneil A3suM, TpUMEHEHHE KOTOPHIX TPENCTABIsAET OCOOBI WHTEpec sl MECTHOM
MPOMBILIIEHHOCTH.
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3. HccnenoBanne XMMHYECKOTO COCTaBa BTOPHUYHBIX METAOOIUTOB PACTCHUH HMPUBOIHUT K
OTKPBITUIO HOBBIX HCTOYHUKOB OHMOJOIMYECKH AKTUBHBIX BEILIECTB, KOTOPHIE MOTYT CIY>KUTb
OCHOBOH Il Pa3pabOTKHM MHOTHX JIEKAPCTBEHHBIX CPEICTB M XUMHUYECKOTO CHHTE3a HOBBIX
OMOJIOTYECKH aKTUBHBIX BELIECTB.

4. ba3za naHHBIX, COCTaBJICHHAA B JaHHOW paboTe, MOXKET CIY)KUTh JUISI UACHTU(DUKAIUN U
U3y4YCHUS IPUPOIHBIX BTOPUYHBIX META0OINTOB PACTEHHH.

5. JlaHHas nuccepTalMOHHAs paboTa TOJNe3Ha IIHPOKOMY KpYry HCCIIeoBaTeeH,
3aHMMAIOIINXCS M3YYEHHEM JICKApPCTBEHHBIX PACTCHUI U XUMHU TPUPOIHBIX MaTEPUAJIOB.
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AHHOTATCHUA
0a aucceprarcusim lapomoB ®apyx CadoudexoBuu aap mMap3yn «OMy3umm XUMUSBHU
MeTa00JIUTX0H AYIOMAaH PACTAHMXOM PABFAHUATPUAOP TABACCYTH YCYJIH XpoMaTorpapusu
rasii - macc-cneKTpomMerpin» Oapou mgapédTH aapayam JOKTOPH HMJIMXOM XMMHUS a3 pyiu
uxtucocu 02.00.03-Xumusiu opranuki

Kanuneoxcaxo: pacranuxon mmdodamx, MeTaboJIUTXOM OyOMa, paBFaHXOM aTpi,
xpomarorpadusy ra3if - MacCc-CHEKTPOMETPH, TapKUOMW XUMHSBH, TEPIEHXO, TEPIECHOUAXO,
(eHUIIPOIaHONIX0, JTAKTOHXO0, MacC (pparMeHTaTCUsl, XOCUATH 3UIMCAPATOHI.

Kamdu acpopu HUXOHM PACTaHMXO, KM JIap OHXO KaJlOM PEaKCHIXO Mery3apaHi, KaJoM
Moja 6a KaJoM MUKIOP XOCHI MemmaBan? MH Moanaxo 4u XOCHSIT JOpaHa Ba qap Ky4o uctudoaa
Merapaann? Macbanaxou MyxuM Ba MyOpaM 6apou OJIMMOH 6a ITyMOp MEpaBaH/I.

Ske a3 MabMyNTapuHU POXH OMY3UIIM TapKUOM MUKIOpHA Ba cuUaTUM METabOIUTXOU
IyIOMal PacTaHUXOU PaBFAHHATPUAOP MH YCYIU XpoMaTorpadusu ra3ii Mydaxxa3 00 JeTeKTOpi
Macc-crekTpoMeTpit mebomman. OMy3uIIM XUMUSBHM MOJAAXOW TapKUOW paBFAaHXOM aTpil Ba
XOCHATXOU OMOJIOTUH OHXO KaJaMH YCTYBOp 0apou UCTH(OIaN aMalIii OHXO MEOOIIaI.

ABBaluH Mapotuba gap TaMOMU JyHE TapKuOM XUMMSIBUM METAOOIUTXOU JyIOMau
te30yxopmaBangau pacranuxou Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson,
Angelica ternate Rgl. et Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica
Krasch. ex Poljakov, Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania
fragrantassima Lipsky, Helichrysum thianschanicum Regel, Megacarpaea gigantea Regel.,
Philadelphus purpureomaculatus Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. Ba Salvia
discolor Kunth omyxta mynanzg; [lamcany macty ay naiBactan XHUMUSIBA Jap TapKUOW paBFaHU
aTpuuM 55 pacTaHil, KM a3 MHHTaKaxOM I'YHOT'YHU reorpadi yamboBapil Kapia Inyna OynaHn,
uaeHTuduKaTCus Kapaa mynana; Max3anu MabiyMoT ouf 0a uaeHTudukarcusu 108 merabonutu
nyiomMau TaOuil TapTuO Jojalnyja, XxapakTepucTukan Mydaccanu mMacc parMeHTaTcusi, HaMyHau
dbparmeHTacusiu macca 6a 3apsan (m/z), BaKT Ba MHACKCH HUTOXJOPHUU OHXO MEIIHUXOJ Kapja
myaaan; TacHUPOTH XUMHUSBUM META0OIUTXOM JyloMa, KM XaMuyH Yy3bH acOCHHU TapKuOu
paBFaHXOM OMYyXTallaBaHaa JapédT KapAa IIyJaaHj, Ty3apoHUAA IIyjaaacT; XOCHATXOU
AQHTUOKCUIAHTH, 3UJIMMUKPOON Ba 3UAJMCAPATOHMM PABFAHXOM aTpil OMyXTa UIyAa, TabCUPH
CHUHEPTeTUKUHN paBFaHXOM aTpil 60 JOKCOpyOMTCHH owIKOp Kapnaa myn; KoHyHustH BoOacTaruu
COXT Ba (pabOJUATH OMOJIOTMHM METAaOOIUTXOM OMYXTally/ja OLIKOP Kap/a Iy, K MOHOTEPIIEHXOU
acHKJIi, maliBactaxou anudarii Ba cynduaidi HucOaraH xocuATd 3audu OMOJIOTH 30XMp HaMyna,
MOHOTEPIIEHXOU CHKJIM Ba MOHOTEPIEHOMUJXO XOCHITH MYBTaJWJ; Ba CECKBUTEPIEHOMUIXO Ba
JIAKTOHXOM CECKBUTEPIIEHI XOCUITH KaBUH OMOJIOTUPO 30XUP MEHAMOSIH]T; Manb6abxou
tabunu 3uéna a3 100 mogmaxou Ghaboiu OMOJIOTHH OLTKOP Kap/aa IIyIaH]I.

Hatuyan TaxkukoTH Ma3kyppo (1) xaMuyH Max3aHU MabIyMOT jJap OOpau paBraHXOM aTpit
Ba KOMIIOHEHTXOU TapKuOu 0HX0; (2) xamuyH maHbau ax6opoTit 6apou Moanaxou ¢haboiau Ouonori
nap pactaHuxo; (3) aJoKaMaHIMM COXTH XUMMSIBHM MeTaOOIUTXOM Te30yxopluaBaHIa a3
babouaATH OMOJOTHH OHXO; (4) UCTEXCONIM MOJIaX0u XyHIOyil Ba paBFaHXOU aTpil a3 pacTaHHUXO;
(5) xanromu uctHdOAAN pAaBFAHXOU aTpil 6ApoM TaxMsM MaBOJA JAap COXAaXOH aTOPH, OPOMIIH,
XYpOKBOp#, KaHO#, J0pyco3#l, KUMUE, THO; Ba (6) XaHTOMH TabJIUMHU KYPCXOM KUMUEU OPTaHUKi,
dbuToxuMHS Ba papMaKOrHO3MS J1ap MyacCHCaxoH oIl Ba kacOi uctudoaa OypJaH MyMKHH acT.
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AHHOTANUA

auccepranuu Illaponosa dapyxa CadosidexoBuda Ha TeMy «XHMHYECKOe HCCJIeI0BAHUE
BTOPUYHBIX MeTA00JUTOB 3(PMPOMACIAMYHBIX PACTEHU METOAOM ra3oBoil xpomartorpagpuu —
Macc-CIeKTPOMEeTPHU» HA COMCKAHME Y4YEHOH CTelmeHH [JOKTOpa XMMHYECKMX HayK IO
cnenuagabHocTH 02.00.03 — Opranuyeckasi XuMust

Knwouesvie cnoea: nexapCTBEHHbIE pacTEHUs, BTOPUYHBIE METaOOIUTHI, d()UpHBIE Macia,
razoBasi xpomarorpaus — Macc-CIIEKTPOMETPHUS, XMMHUYECKUNH COCTaB, TEPIEHbI, TEPIECHOUIBI,
(beHnnnponanonabl, T1aKTOHbI, Macc-(hparMeHTanus, IpOTUBOPAKOBAs aKTUBHOCTb.

OTKpPBITHI CKPBITHIE CEKPETHI PACTEHUMN: KaKUe PEaKIMKU B HUX MPOUCXOISAT, KAKUE BEIleCTBa
BbIpa0aTbiBalOTCd M B Kakux KoiuuecTBax? KakoBel cBOWCTBA A3THX BEIIECTB W TI/I€ OHHU
UCIIONIB3YIOTCSA? DTO BaXKHBIE U aKTyaJIbHbIE BOIIPOCHI JJIsSl YUCHBIX.

OagnuMm u3 Hauboyiee pPACIPOCTPAHEHHBIX METOJIOB M3YYEHHUS KOJHMYECTBEHHOTO H
KayeCTBEHHOI'O0 COCTaBa BTOPUYHBIX META0OJIUTOB 3(PUPOMACIUYHBIX PACTEHUH SIBISETCS METO]
ra3oBoil Xxpomarorpapuu ¢ UCMOJIb30BAHUEM MAaCC-CIIEKTPOMETPHUECKOTO JIETEKTOpa. XUMUYECKOe
U3YYCHHE KOMIIOHEHTOB J()HPHBIX Macell U HX OHMOJOTHYECKHX CBOMCTB SIBJISETCS CEPhE3HBIM
[1aroM Ha NyTH K UX MPAKTHYECKOMY UCIIOJIb30BAHMUIO.

BriepBeie B Mupe ObUTH W3YYE€HBI XUMHUYECKHIA COCTaB JICTYYUX BTOPHYHBIX META0OJIUTOB
pacrennii Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et
Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov,
Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky,
Helichrysum thianschanicum Regel, Megacarpaea gigantea Regel., Philadelphus purpureomaculatus
Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. u Salvia discolor Kunth. B adupHbix
Macimax 55 pacreHWil, COOpaHHBIX W3 pa3HBIX Teorpauyeckux pPEerHoHOB,  OBLIO
UaeHTU(GUIMPOBAHO 662 XHMMHYECKMX COEIMHEHMs. bbuta cocraBieHa 0Oa3za maHHbIX 3 108
BTOPUYHBIX META0OJIMTOB €CTECTBEHHOT'O MPOUCXOXKICHUS C MOAPOOHON XapaKTEepUCTHUKON Macc-
CIEKTpalbHOM (hparMeHTanuu, maTTepHoM (parMeHTanuu Macchl K 3apsay (m/z), BpeMeHeM U
WHJEKCOM yhepkuBaHus. [IpoBemeHa xumudeckash KiacCH(pUKACHs BTOPUYHBIX METAOOJHTOB,
BXOJIIINX B COCTaB HCCIEAyeMbIX AS(QUPHBIX Macel KaK OCHOBHBIX KOMIIOHEHTOB. M3yueHsl
AHTUOKCHUJIAHTHBIE, aHTUMHUKPOOHBIE W TPOTHBOPAKOBHIE CBOMCTBA A(UPHBIX MacCes, BBISBICHBI
cuHepreTrueckue >PQeKThl B3aUMOACHCTBHUS APUPHBIX Macel C JOKCOPYOHIIMHOM. BrisBrieHa
3aKOHOMEPHOCTh  3aBHCHMOCTH  CTPYKTYpPhl ¥  OWOJIOTHYECKON aKTUBHOCTH H3y4YEHHBIX
MeTabONUTOB, TPU OTOM aANUKINYECKHE MOHOTEpIIEHBl, anudaruueckue U CyabGUIHbIC
COCIMHEHUS MPOSBISAIOT OTHOCUTENIBHO clladble OMOJOTMYECKHE CBOWCTBA; LHUKINYECKUE
MOHOTEPIIEHbl U MOHOTEPHEHOMJIBI — YMEPEHHBIC, a CECKBUTEPHEHOMJbBI U CECKBUTEPIEHOBBIC
JAKTOHBI TIPOSBIISIIOT CHUJIbHBIE OMOJOTWYECKHE CBOMCTBA. BBISBICHBI MPUPOJHBIE HCTOUYHUKH
ooiree 100 GMOJIOTMYECKH aKTUBHBIX BEIIECTB.

Pe3ynbrarel qaHHOrO MccinenoBanus Moryt (1) mociyxutb 6a30if JaHHBIX UHGOpMaUU 00
GUPHBIX Macllax U BXOMSIIMX B UX COCTAaB KOMIIOHEHTaX; (2) MCHONIB30BaThCA KAaK HCTOYHHUK
uH(popMaluu 0 OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX B PACTEHUSIX; (3) MPUMEHSATHCS MPH U3y4YEeHUU
CBSI3M MEXKy XUMUYECKOU CTPYKTYPOU JETYYNMX METa0OIUTOB M MX OMOIOTUYECKOM aKTUBHOCTHIO;
(4) ucmonb30BaThCs MPH MPOU3BOJICTBE apOMATHYECKUX BEIIECTB M 3(UPHBIX Maced U3 pacTeHHI;
(5) mpuUMEHSTBhCS TPH HCHOJB30BAHMM J(PUPHBIX Macel IJs TMPUTOTOBICHUS MATepUAIOB B
naphroMEepHON, KOCMETUUYECKOW, TMHUIIEBON, KOHAUTEPCKOHW, (PapMarieBTUYECKON, XUMHYECKOU U
MEAWIIMHCKOW MPOMBIIIIICHHOCTH; U (6) MOTYT OBITh MCIOJB30BaHBI MPHU MPEMOJABAHUU KYpPCOB
OpraHUYecKOl XUMHUHU, GUTOXUMHUHN U (PAPMAKOTHO3MH B BBICHIMX U MPOGECCHOHANTBHBIX YUEOHBIX
3aBEJICHUSX.
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ANNOTATION
of the dissertation of Sharopov Farukh Safolbekovich on the topic ""Chemical study of
secondary metabolites of essential oil bearing plants by gas chromatography - mass-
spectrometry’ for the obtaining the degree of Doctor of Chemical Sciences in specialty
02.00.03 - Organic Chemistry

Key words: medicinal plants, secondary metabolites, essential oils, gas chromatography-
mass spectrometry, chemical composition, terpenes, terpenoids, phenylpropanoids, lactones, mass
fragmentation, anticancer activity.

Discovery of hidden secrets of plants: what reactions occur in them, what substances are
produced and in what quantities? What are the properties of these substances and where are they
used? These are important and relevant questions for scientists.

The method of gas chromatography-mass spectrometry is one of the most common methods
for studying the quantitative and qualitative composition of secondary metabolites from essential
oil-bearing plants. Investigating essential oils' chemical components and biological properties is a
serious step towards their practical use.

For the first time in the world, the chemical composition of volatile secondary metabolites
of the plants Allochrusa gypsophiloides Rgl, Anaphalis virgata Thomson, Angelica ternate Rgl. et
Schmalh, Artemisia leucotricha Krasch. ex Ladygina, Artemisia vachanica Krasch. ex Poljakov,
Cercis griffithii Boiss, Ferula clematidifolia Koso-Pol., Galagania fragrantassima Lipsky,
Helichrysum  thianschanicum  Regel, = Megacarpaea gigantea Regel.,  Philadelphus
purpureomaculatus Lemoine, Polychrysum tadshikorum (Kudr.) Kovalevsk. and Salvia discolor
Kunth were studied. A total of 662 chemical compounds were identified in the essential oils of 55
plants collected from different geographical regions; A database of 108 secondary metabolites of
natural origin was compiled with detailed characteristics of mass spectral fragmentation, mass-to-
charge fragmentation pattern (m/z), time and retention index; Chemical classification of secondary
metabolites included in the composition of the studied essential oils as the main components was
carried out; Antioxidant, antimicrobial and anticancer properties of essential oils were studied,
synergistic effects of essential oils with doxorubicin were revealed; A pattern of dependence of the
structure and biological activity of the studied metabolites was revealed, while acyclic
monoterpenes, aliphatic and sulfide compounds exhibit relatively weak biological properties; cyclic
monoterpenes and monoterpenoids - moderate; and sesquiterpenoids and sesquiterpene lactones
exhibit strong biological properties; Natural sources of more than 100 biologically active substances
were discovered.

The results of this study can (1) serve as a database of information on essential oils and their
constituent components; (2) as a source of information on biologically active substances in plants;
(3) the relationship between the chemical structure of volatile metabolites and their biological
activity; (4) in the production of aromatic substances and essential oils from plants; (5) in the use of
essential oils for the preparation of materials in the perfumery, cosmetics, food, confectionery,
pharmaceutical, chemical and medical industries; and (6) can be used in teaching courses in organic
chemistry, phytochemistry and pharmacognosy in higher and professional educational institutions.
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