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XPOMATO-MACC-CNEKTPOMETPUA
XNOPOOOPMHOI0 SKCTPAKTA
ThICAYEIUCTHUKA OBbIKHOBEHHOI0
(ACHILLED MILLEFOLIUM L., CEMEUCTBO
ACTPOBbIE — ASTERACEAE)
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M. B. BOJIOYAEBA?3, B.A. AYHAEB?, B.E. ODPAHKEBUY43, ®.C. LATUEBA*
' 000 «TeppanpomuHBecT», Tyna

2 TyNbCKWI rOCYAapPCTBEHHDBIV YHUBEPCUTET, MEAUUMHCKIA MHCTUTYT, Tyna

3 HaumoHanbHbI MeAULMHCKIIA NCCNIef0BATENIbCKUN LIEHTP aKyLLIEPCTBa, TMHEKONOrnn
1 nepuHatonorun um. B.U. Kynakosa, Mocksa

* UMBW BnapnkaBka3sckoro HayuHoro ueHTpa PAH, BnagukaBkas, Pecn. CeepHaa Ocetua-AnaHus

Llene uccnedosanus — demanuszayus ceedeHuli 06 0C06eHHOCMAX XUMUYECK020 COCMAasa u cmpykmypHoU
0p2aHU3ayUU pasauyHelx 2pynn coeduHeHUl Op2aHU4ecKo20 8eWecmad molca4eluCmHUKA 06bIKHO8EeHHO20,
8blsigsIeHUe 8IUAHUA NPUPOObI SIKCMpA2eHMa Ha KayecmeeHHsIl cCOcmas u KosiudecmeeHHoe cooepxaHue
3KCMpazupyemsix coeduHeHUUl, 8 NOJIYYeHHOM XJ10pOHOPMHOM IKCMpPAkme, a makxe onpeodesieHuUe Ho8blx
HanpasneHuli hapmakosiozuyeckozo 0elicmeusa nocsied0He20, pacuupeHue Habopa coedUHeHUU K yxxe uzsecm-
HelM 8 numepamype no gumomepanuu. Mamepuasel u MemoObl uccsiedoeaHud. Xumuyeckuli cocmas
XJ10pOGOPMHO20 SKCMPAKMA UCCAE008A/ICA XPOMAMO-MACC-CneKmpomMempuel npu c/1edyouux yc/108usXx.
Xumuyeckuli cocmas 3maHo1bHO20 3KCMPAKMA MblCA4eIUCMHUKA 06bIKHO8EHHO20 UCN0J/16308AJ1CA XPO-
Mamo-macc-cnekmpomempuel npu ciedyrowux yciosusx. [azoswiti xpomamoepagp GC-2010, coeOuHeHHbIU
C mpoUHbIM K8AOPYNOIbHbIM Macc-chnekmpomempom GCMS-TQ-8030 nod ynpassieHuem npo2pamMmHo20 obe-
cneyeHus GCMS Solution 4.11. MOeHmugpuKkayua u konuyecmeeHHoe onpeodesieHuUe co0epXaHua coeouHeHul
ocywecms-sauce Npu c1e0youux yC108UAX XpOMamozpagpuposaHus: 8800 npobsl ¢ desieHUuemM nomoka (1:10),
KoloHKa ZB-5MS (30m % 0.25 mm X 0.25 mMKM), memnepamypa uHxekmopa 280 °C, eaz-Hocumesib — 2esud,
CKOpOCMb 2a3a Yepe3 KOIOHKY 29 Msi/MuUH. Pesynemamel u ux o6cyxoeHue. [TposedeHbl pe3ysibmamsi uccie-
008aHUA XUMUYECKO20 COCMAsa XJ10pOOPMHO20 IKCMPAKMA MbICAYETUCMHUKA 06bIKHOBEHHO020 MemoooM
XpoMamo-macc-cnekmpomempuu, no3gosugwel udeHmugpuyuposame 94 UHOUBUOYAIbHbIX COeOUHEHUSA, 0N
Komopsix onpedesieHo KoaiuyecmaeHHoe cooepxaHue, NoJydeHsl Macc-cnekmpel U CmpyKmypHele (hopmyiel,
8bINOJIHEH pacyem CMpYyKMypHO-2pynnogo20 cocmasa skcmpakma. XapakmepHoli 0co6eHHOCMbo 0dHHO20
3KCMpakma sensemcsa 0OMUHUPOBAHuUe y2re80008 — 36,00 u KpeMHuUliopeaHUYeCcKux coeouHeHuli — 27,24
(Macc.% om skcmpakma), coomeemcmaeHHO. OcmasbHble 2pynnel COeOUHEHUU pacnpeodesunuce cedyrowum
06pasom (Macc.% om 3sKkCmpakmay): c/10XxHele 3¢pupel —17,91; kap6oHo8ble Kuciomsl — 6,93; cmepuHsl — 4,71;
cnupmesl — 3,99; kemoHel — 0,99; azom- u cepocodepxxaujue — 4,34; omcymcmaytom 2/110Ko3U0bl U (heHO bl
Ob6ozaweHHOCMb 3KCMpPAKmMa mepneHamu, H-u-u3oaakeHamu, aJKUHAMU, HEHACbIWEeHHbIMU KapboHO8bIMU
Kuciomamu u chnupmamu, 3gpupamu wasenesol u 6eH3olHoU KUcsiom, Hasauyue 8 ux cocmase bpoma u gomopa,
a makxe WupoKkuM Habopom KpemMHULUOp2aHUYeCKUx coeduHeHUl npednosiazaem cneyugpuyHocme hapma-
Kos102u4ecK020 0elicmaus X/10pOpOPMHO20 SKCMPAKMa MulCA4e/IUCMHUKA 06bIKHOBEHHO020. 3aK/o4YeHue.
Bnepagbie usyyeH xuMudeckuli cocmas x10pogopMHO20 IKCMpakma — npodykma nocsiedogamesibHol ucyep-
nelgarowieli SKCMpaxkyuu molCa4eIUCMHUKA 06bIKHOBEHHO20 MemMoOOM XpOMAMOo-MAacc-chekmpomMmempudu,
nossonawul udeHmugpuyuposame 94 uHOUBUAYATbHbIX COEOUHEHUU, 0718 KOMOPbIX NOJTYYEHbI MACC-CheKmpbl
U cmpykmypHsie hopmybl, onpedesieHo KoaudecmeaeHHoe co0epXaHue, 8bIN0IHeH pacyem cmpyKkmypHo-2pyn-
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nogozo cocmasa skcmpakma. OCHo8y cocmasa xJ10poghopMHO20 SIKCMPAKmMa onpedesiaom y2/1e8000p00bI,
0602aWeHHble apeHamu, asKeHamu U asiKUHamu, CJ10XHble 3¢pupel, 06pazosaHHele, 8 0CHOBHOM, ujasesiesoli
u 6eH30UHOU KUCIOMAMU, NOJTUHEHACbLIWeHHbIe XUpHble KapbOoHO8bIe KUC/TOMbI, CMepOouUdHble COe0UHeHUs,
cnupmel, azomcoodepxaujue CmpyKkmypel, 8K04arowue omoesbHele hpazmeHmeol NPUPOOHbIX ASIKATIOUO08,
a makxe pasHoobpasHvle KpeMHuUliopeaHu4ecKue CoeOUHeHUsA, Komopble ONpedesIAm 0OCHOBHbIE HANPABIeHUsA
apmakonozuyeckozo delicmeaus pasuUYHbIX NPeNAPAMo8 MblCA4YeTUCMHUKA 00bIKHOBEHHO20, 8 MOM Yuc/1e

U XJIOpOOPMHO20 3IKCMpaxkma.

Knioueesble cnoea: moicsayeiucmHuK 06bIKHOBEHHbIU, X/TI0POGHOPMHBbIL SKCMPAKM, XpOMAMOo-Macc-cnekmpo-

Mempus.

Ileap uccaemoBannsa — netaau3alns CBeAeHUN
00 0COOEHHOCTSIX XMMUUYECKOTO COCTaBa U CTPYK-
TYPHOI OpraHMU3alMK Pa3IMUHBIX TPYIIIT COSIUHE-
HUI OpTaHWYECKOTO BEIleCTBA ThICIYEIMCTHUKA
OOBIKHOBEHHOTO, BBISIBJICHUE BIUSTHUS TIPUPOIbI
9KCTpareHTa Ha KaueCTBEHHbIN COCTaB U KOJUYE-
CTBEHHOE CO/IepKaHUe DKCTPpArupyeMbIX COeTuHe-
HUIA, B IIOJTYYEHHOM XJIOPO(POPMHOM 3KCTpPAKTE,
a TaK:Ke oIpeje/ieHe HOBBIX HallpaBlieHU# hapma-
KOJIOTUUECKOTO JEeUCTBUS TTOCTIEAHETO, pacClIupeHUe
Habopa COeIMHEHUH K YK€ U3BECTHBIM B INTEPATypE
mo ¢pUTOTEpaINuu.

[Tpo6Has xapakKTepruCTUKa XUMUYECKOTO COCTaBa
1 (papMaKOJIOTMYECKOTO ACUCTBUS THICSIYETMCTHUKA
0OBIKHOBEHHOTO fAaHa B [1—9].

Marepuajsl 1 METOABI HCCAeA0BaHNA. TBepabIi
OCTaTOK ChIPbsI, TIOCJIe €ro UCUYEPIIbIBAIOIIIEH TTocIe-
JIOBATEIbHOM 3KCTPAKILIMU H-TEKCAHOM U TOJIYOJIOM,
BBICYILIMBAJICSI IO MOCTOSIHHOM MacChl, B3BEIIMBAJICS
Y MIOABEPrajiCsl SKCTPAKLIUK TIPU TEMITEPAType KUTICHUST
xjopodopMa B akcTpakTe Cokciera, KoTopas Ipo-
JIOJDKaIach A0 TOCTIDKEHUS 3HaUYeHUsI KO3 GUIIeHTa
MpeJIOMJICHUSI 9KCTPareHTa, paBHOIO €ro UCXOTHOMY
3HaYeHU10. [1ponoKUTe TIbHOCTh 9KCTPAaKLIUKU — 32
yaca. 3aTeM XJI0po(OpM OTTOHSIICS C UCTIOIb30BaHUEM
BaKyyMHOT'O POTOPHOI'O MCITApUTEIIST, TTOTYyYCeHHBIN
OCTaTOK B BUJIC TEMHO-3€JICHOTO MaCJISIHUCTOTO TTPO-
JIYKTa JTOITOJTHUTEILHO BBIAEPXKUBAJICS B BAKYYMHOM
CYIIMJIbHOM LKAy 0 MOJHOTO yaaieHus xjopodopma,
OXJTaXKIAJICS M B3BEILIMBAJICS C OTNpeAesieHUeM BbIXoa
BKCTpaKTa.

(x1,000,000)

XUMHYECKHI cocTaB XJIOPOOPMHOTO IKCTPAKTa
HCCIIeA0BAJICS XpOMAaTO-Macc-CIeKTpOMETpuUei pu
CJeAYIOLINX YCIOBUSIX.

XUMHMYECKUI COCTAaB 3TAHOJBbHOIO 3KCTPaKTa
THICSTYEJIUCTHUKA OOBIKHOBEHHOTO HUCITOJb30BAICS
XpOMaTO-Macc-CHeKTPOMETPUEH TIPU CAEAYIONINX
YCIIOBUSIX.

T'azoBniii xpoMmaTorpad GC-2010, coenuHeHHBII
C TPOMHBIM KBaIPYITOJbHBIM MacC-CIIEKTPOMETPOM
GCMS-TQ-8030 mon ynpaBiIeHUEM ApO2PAMMHO0
ooecneuenus (I10) GCMS Solution 4.11.

Wnentndukanms n KOIMIeCTBEHHOE OITpeeie-
HUe colepsKaHUsI COeTMHEHUI OCYIIECTB-JISITUCH TIPU
CleAyIOIIMX YCIOBUSIX XpoMaTorpa(upoBaHMsI: BBOJ
npo0OnI ¢ geneHuem rmoroka (1:10), koonka ZB-5MS
(30M X 0.25 mm % 0.25 MKM), TeMIIEpaTypa MHXEKTopa
280 °C, ra3z-HOCHUTEIb — TeJINii, CKOPOCTh Ira3a yepe3
KOJIOHKY 29 MJI/MUH.

Peructpanmst aHaTUTUYECKUX CUTHAJIOB MPOBOI -
JIach TIPM CJEAYIOIIUX TTapaMeTpax Macc-CIeKTpoMe-
Tpa: TeMIlepaTypa MepexoaIHOoN TUHUM U NCTOTHUKA
noHoB 280 u 250 °C, COOTBETCTBEHHO, 31eKMPOHHAS
uonuzayus (D), nnanaszoH perucTpupyeMbIX Macc
ot 50 mo 500 a.

Pe3yabTaThl M HX 00CyKIeHHe. XpoMaTorpaMMa
XJIOPO(OPMHOI0 BKCTpaKTa aHa Ha pPUC.

[TepedeHb MACHTU(MULIMPOBAHHBIX WHINBUIYATb-
HBIX COEIMHEHUI, UX KOJTUUYECTBEHHOE COAepKaHue
MpUBEAEHBI B Ta0J1., KOTOopas Obljla UCITOJb30BaHa
JUTS1 pacyeTa CTPYKTYPHO-TPYMIIOBOTO COCTaBa 9KC-
TpakTa.

1TIC (1.00)
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31
32
33
34
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38

39
40

6.432
6.751
6.790
7.534
7.739
8.963
10.006
10.077
10.142
10.297
10.768

10.879

11.029
11.134
11.340
11.483

11.846

12.135
12.267
12.327
12.461
12.668
12.857
12914
13.385
13.572
13.642
13.810
13.895
14.024
14.284
14.391
14.532
14.606
14.725

14.965

15.073

15.269

15.637
15.771

2,23
1,41
1,1
2,69
0,19
0,29
0,15
0,27
0,24
572
1,42

0,31

0,15
0,14
0,71
1,14

0,11

0,14
0,51
0,42
0,25
0,51
0,28
0,19
0,65
1,87
1,93
0,83
0,99
0,84
0,54
0,53
0,67
0,87
0,92

0,55
3,04
0,44

0,81
0,63

Tabmuua
Cnucok coeiuHeHui

Ethylbenzene

o-Xylene
Benzeneethanol,.alpha.,.beta.-dimethyl-
o-Xylene

Oxalic acid, isobutyl nonyl ester
Octane, 2,3,7-trimethyl-
2-Propyl-1-pentanol

Benzene, 1-ethyl-3-methyl-
Oxalic acid, isobutyl nonyl ester
Phenylglyoxal
Cyclotetrasiloxane, octamethyl-

Cyclopentane, 1,2-dimethyl-3-(1-
methylethyl)-

Cyclopentane, 2-isopropyl-1,3-dimethyl-
5-Hepten-1-ol, 2-ethenyl-6-methyl-
Benzene, 1,2,4-trimethyl-

Oxalic acid, isobutyl octyl ester

Bicyclo[4.1.0]hept-3-ene, 7,7-dimethyl-
3-vinyl-

Nonane

Oxalic acid, 2-ethylhexyl ethyl ester
Benzene, 1-ethyl-2-methyl-

Benzene, 1-methyl-3-(1-methylethyl)-
Cyclohexanemethanol

Sulfurous acid, butyl nonyl ester
5-Undecene, 4-methyl-

Benzene, 1-methyl-3-propyl-

Nitrous acid, 3-phenylpropyl ester
p-Octyloxybenzonitrile

1-Decene, 4-methyl-

Benzene, (1-methylpropyl)-

Octane, 3-ethyl-2,7-dimethyl-
Benzene, 1-ethyl-2,3-dimethyl-
1,3,8-p-Menthatriene

Cyclopentane, 1-hexyl-3-methyl-
Benzene, 4-ethyl-1,2-dimethyl-
1-Cyclohexyl-1-(4-methylcyclohexyl)ethane

7-Oxabicyclo[4.1.0]heptan-2-one,
6-methyl-

Oxalic acid, isobutyl nonyl ester

Spiro[3.5]nona-5,7-dien-1-one,
5,9,9-trimethyl-

trans-2-Undecen-1-ol

Farnesene epoxide, E-

41
42
43
44
45
46

47

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

15913
16.013
16.431
16.579
16.692
17.053

17.218

17.426
17.669
17.803
17.960
18.265
18.786
19.551
20.264
22.013
24.498
26.834
31.861
40.027
42.846
57.665

58.067

59.095
60.059
62.154
63.858
64.538
65.190
65.606
65.801
68.338
69.973
70.876
73.513
75.854
84.082
87.377
92.190
92.495
96.416
97.764

04
0,7
0,56
0,58
0,41
0,26

1,13

0,37
0,49
0,18
0,26
0,67
0,47
1,96
0,68
0,23
0,11
0,64
1,08
0,77
0,33
1,36

0,33

0,33
0,45
2,49
0,57
0,37
2,24
1,45
0,5
1,95
0,18
4,45
0,94
2,16
0,48
1,83
1,38
0,83
2,66
0,59

Benzene, 1,2,4,5-tetramethyl-
1-Undecene, 4-methyl-
Vinylcyclohexyl ether
7-Heptadecene, 17-chloro-
4-Phenyl-2-butanol

1H-Indene, 2,3-dihydro-5-methyl-

1,7,7-Trimethyl-2-vinylbicyclo[2.2.1]hept-2-
ene

Benzeneacetic acid, 2-tridecyl ester
Decane, 3-methyl-

Benzene, 1,2-diethyl-
Hydroxylamine, O-decyl-

Allyl o-tolyl ether
3-Trifluoroacetoxypentadecane
Tridecane

Decane, 2,6,7-trimethyl-

Octanoic acid, cyclohexyl ester
Octane, 2,3,3-trimethyl-

Oxalic acid, isobutyl nonyl ester
Hydrocoumarin
Cyclooctasiloxane, hexadecamethyl-
Ylangene

3-Tridecene

1,2-trans-1,5-trans-2,5-dihydroxy-4-
methyl-1-(1-hydroxy-1-isopropyl)
cyclohex-3-ene

7-Octadecyne, 2-methyl-
7-Octadecyne, 2-methyl-
Cyclodecasiloxane, eicosamethyl-
Dibutyl phthalate

Caryophyllene

n-Hexadecanoic acid

Ethyl 14-methyl-hexadecanoate
Decane, 3,7-dimethyl-
Cyclooctasiloxane, hexadecamethyl-
10-Heneicosene (c, t)
10,12,14-Nonacosatriynoic acid
Bicyclo[10.1.0]tridec-1-ene
Cyclononasiloxane, octadecamethyl-
2-Bromo dodecane
Cyclononasiloxane, octadecamethyl-
9-Tricosene, (Z)-

Octadecane, 1-chloro-
Cyclononasiloxane, octadecamethyl-

9-Tricosene, (Z)-
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83 97.994 0,87
84 99.199 0,24
85 99.464 0,3
86 102.118 3,3
87 106.036 1,37
88 107.093 2,68
89 113412 2,89
90 116.242 1,99
91 121.924 3,03

Tridecanol, 2-ethyl-2-methyl-
2-((Octan-2-yloxy)carbonyl)benzoic acid
9-Eicosyne

Cyclononasiloxane, octadecamethyl-
2-methylhexacosane
Cyclononasiloxane, octadecamethyl-
Cyclononasiloxane, octadecamethyl-
Tetracontane
Tetracosamethyl-cyclododecasiloxane

Cholest-5-en-3-ol (3.beta.)-,

92 127.215 33 carbonochloridate

93 132.577
94 150.238

1,47
2,06

2-methylhexacosane

Tetracosamethyl-cyclododecasiloxane

I'pyrninbl coenMHEHU 1O UX KOJUYECTBEHHOMY
conepKaHUIO B IKCTPAKTE PaCIpeneTUIUCh COOTBET-
CTBEHHO (Macc.% OT ®KCTpPaKTa): YIJIeBOAOPOIbl —
36,00; xpeMHMITOpTaHWYECKIE CoeTnHEeHUs — 27,24;
clioxHbie aupbl — 17,91; KapOOHOBBIE KMCIOTHI —
6,93; ctepuHbl — 4,71; a30T- U cepocoaepKalime co-
eauHeHust — 4,34; cnuptel — 3,99; ketoHbl — 0,99,
[JIMKO3UIBI U PEHOJIbI — OTCYTCTBOBAJIU.

B cocraBe yrieBogoponos — 11,61 apeHos, npen-
CTaBJIEHHBIX TIPOM3BOIHBIMK OE€H301a ¢ Pa3IMIHBIM
pacroyioXeHueM aIKWJIbHbIX 3amectutelieit ot (C1
1o C4) HopMaJIbHOTO U M30CTPOSHUS: H-aJKaHbl
(C9-C34) — 5,40; m3oankanbl — 5,75; H-1 N30aJIKaHbI
(C11-C23) — 6,34, oTnenbHBIE U3 KOTOPBIX COAEPKAT
B YIJIEBOJOPOAHOM LIETIN A0 TPeX IBOMHBIX CBS3EH;
ankuHbl (C19, C20) — 1,08; trepnieHnl (Fornesen epoxid
u Caryophyllen) — 1.00; uuknoankansl — 4,82 (macc.%
OT 3KCTPaKTa), COOTBETCTBEHHO.

KpemHuiiopraHuueckue coeiMHeHUsI UMEIOT A0CTa-
TOYHO CJIOXKHBIM CTPYKTYpHBIii coctaB: ot Cyelotrasiloxam
octamethyl no Tetracosamethyl cyclo dodecascloxan.

CnoxHbie a¢upsl Ha 25,8% obpaszoBaHbl Oxalic
acid, no 31,90% Phgnylgt octambHbIe — Benzeneacacetic,
Octonoic, Nitrous u Sulfurous acid 601bITMHCTBO KOTO-
PBIX 00pa3yIOTCs B XKMBOM OpTaHU3Me B pe3yjbTaTe
OMOXMMIYECKHX (PePMEHTATUBHBIX Y TUIPOIUTHYECKOMN
nepeatepuduKalvu, IPUHUMAasT y4acThe B Pa3IMUHbIX
GU3NONIOTMYECKUX TIpolIeccax.

Cpenu ¢cBOOOIHBIX KAPOOHOBBIX KMCJIOT BaXKHOE
3HaueHnue umeet 10,12,14 — Nonacosatriynoic acid,
cojepIKaliast TpU TPOMHEBIE CBA3M, €€ CoIepKaHue
cocrapisieT — 64,21 (Macc.% OT CyMMBI KUCJIOT), TaKKe
pUCyTCTBYIOT: Hexadecanoic (32.32%) n 2 — ((octan —
2- yloxy) carbobonyl) benzoic acid (3.47%).

Ponb creprHOB, B OCHOBHOM, OYAET OIpeae/siTh-
¢ B hapMaKoJIOTUIECKOM ACUCTBUM XJT0POPOPM-
Horo akcTpakTa: Cholest — 5-en — 3-ol, (3.3) —,
Carbonochloridat, Ha 10710 KOTOPOT'O MPUXOAUTCS
(70,0%) (macc.% OT CTEpUHOB).

CoupTsl UMEIOT CIIOKHOE CTpOeHUE, SIBIISSICH
MPOU3BOJHBIMU OyTaHoOJIa, IEHTaHOJa, YH- U TPU-
JeKaHoJa; TakKe mpucyTcTBytoT: Cyclohexametanol,
Benzeneethanol, o, B, — dimethyl.

C0oXHOE CTpOeHUEe XapaKTEePHO IJIs KETOHOB,
MPEeJACTaBJICHHbBIX IBYMsI COEIMHEHUMU: 7-oxabicyelo
[4.1.0].heptan — z-jne-6-methyl u spiro [3.5].nona — 5,7
—dien- I-one-5,99- trimethyl, conepxailmecst B KOJu-
yectBe 0,55 u 0,44 (Macc.% OT PKCTpaKTa), COOTBET-
CTBEHHO.

A30T-M cepocojepxalie coennHeHns (Macc.%
oT aKcTpakTta) n — Octyloxybenxonitril — (1.93); Nitrous
acid, 3- phenylpropyl ester (1,87); Hidroxylamin, O-decy!
(0,26) u Sulfurous acid, butyl nonyl ester (0,28).

[IpencraBieHHBIN BBITIIE HAOOP COSTMHEHUI pa3-
JIMYHBIX KJIaCCOB, MICHTU(MHUITMPOBAHHBIX B XJIOPODOp-
MHOM 9KCTPaKTe, CYIIECTBEHHO OTJIMYAETCSI CTPYKTY-
poIii X MOJIEKYJI, yKa3blBaeT Ha JOCTATOYHO CIOKHBIIA
COCTaB OPTaHWYECKOTO BEIIeCTBA ThICSIUYETIUCTHUKA
OOBIKHOBEHHOTO, M KaK pe3yabTaT 9TOro, OTMEYaro-
IIUIACS IIUPOKUIA CIIEKTP (papMaKOJIOTUYECKOTro Aeki-
CTBMS TIPETIapaToOB, TTOJIYUYEHHBIX C UCTIOIH30BAaHUEM
JAHHOTO JIEKapCTBEHHOTO PACTCHMSI.

Ocoboe 3HaueHue B HalpaBJIeHUU (papMakoIoruye-
CKOTO JICCTBUSI, UMEHHO, XJIOpO(OPMHOI0 9KCTPaKTa
THICSTYEIUCTHUKA OOBIKHOBEHHOTO MMEET HATUYe
B €I'0 COCTaBe Pa3IMYHBIX MO CTPYKTYPE YIIIEBOAOPOIOB,
KPEMHUI-, a30T- U CEPOCOAEPKALIUX COETUHECHU,
CJIOXXHBIX 3(MPOB, KAPOOHOBHIX KHCJIOT, CTEPUHOB
1 cripToB. Kakmast u3 3TUX TPYIIT COSTMHEHI TIPOSTB-
JISIET oTpeie/ieHHOe BO3IeiCTBIE, Ha TOT UJIU UHOM, Op-
raH XUBOTO OpraHuU3Ma, HO 00s13aTeIbHO, TIPU CTPOTOi
B3aMMOCBSI3U IPYT C APYIOM, TaK KaK, TOJIBKO B 3TOM
ciyvae, J0CTUTaeTcst HeooXoaumoe hU3noJ0THIEeCcKoe
NeiiCTBME Ha OpraHW3M YeJI0OBeKa B LIEJIOM.

BbiBoapbl.

1. BriepBble M3ydyeH XMMUYECKUI COCTAB XJIOPO-
(bopMHOro 3KCTpakTa — MPOAYKTA MOCAe10BaATEb-
HOJ McuepnbIBalOlIeil SKCTPAKIIUKY ThICSTUYETMCTHUKA
OOBIKHOBEHHOTO METOJIOM XPOMAaTO-MacC-CIeKTPO-
METPUU, TTO3BOJISIOIINI UACHTU(ULIMPOBATh 94 UH-
JIVBUIYaAIbHBIX COCIMHEHW, IJ11 KOTOPBIX ITOJTYIEeHbI
MAacC-CIIEKTPhI U CTPYKTYPHBIE (DOPMYIIbI, OIIpeaeie-
HO KOJIMYECTBEHHOE COIepKaHUe, BBITTOJTHEH pacueT
CTPYKTYPHO-TPYIIIIOBOTO COCTaBa 3KCTpaKTa.

2. OcHOBY cocTaBa XJIOPO(POPMHOTO 3KCTpaKTa
OMpeAesIoT YyIJIeBOAOPOIbl, 00OTallleHHbIEe apeHa-
MM, aJIKeHAMU U aJIKWHAMU, CJI0XHBIe 3(pUpHbI, 00-
pa3oBaHHbIE, B OCHOBHOM, 111aBeJIeBOM 1 OEH30MHOM
KMCJIOTaMU, MOJIMHEHACHIIIIEHHbIE XXUPHbIE KapOo-
HOBBIE KUCJIOTHI, CTEPOUIHBIC COCIUHEHUSI, CITUPTHI,
asoTcoaepKallie CTPYKTYPhI, BKIIOYAIOIINE OTACTb-
HBIe (PparMeHThI NIPUPOIHBIX aJKAJIONIOB, a TAKXKe
pa3HOOOpa3HbIe KPeMHUITOPTaHNYECKIE COSTUHEHMS,
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BEILIECTB OKCTPAKTOB LIBETOB ThICSYETMCTHUKOB a00pUTEH-
HOM (hytophl GeapycH, Ka3axcTaHa U POCCUU, UX AaHTUOK-
CUIaHTHBIE CBOMCTBA M TOKCUYHOCTD // DKkobuoTtex. 2019.
T.2.Ne 3. C. 286—292.

5. JlexapcTBeHHbBIE pacTeHMs B oHKosioruu./B.®. KopcyH,
K. A. TpeckyHnos, E. B. KopcyH, A. MuuikoHac, pen.

KOTOpPBIE OTIPEIEISIOT OCHOBHBIE HAIIpaBIeHUS (hap-
MaKOJIOTMYECKOTO NeHCTBYS pa3InIHbIX IIPerapaToB
THICSTYEJIMCTHHUKA OOBIKHOBEHHOT'O, B TOM UHMCJIE U XJI0-
pOohOPMHOTO 2KCTpaKTa.
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CHROMATOGRAPHY AND MASS SPECTROMETRY OF CHLOROFORM EXTRACT
OF YARROW (ACHILLED MILLEFOLIUM L. COMMON DANDELION)
(message lil)

A.A.KHADARTSEV, G.T. SUKHIKH, V. V. PLATONOV,
M.V.VOLOCHAEV, V. A. DUNAEV, V. E. SHE, F. S. DATIEVA

The purpose of the study is to detail the information about the peculiarities of the chemical composition and
structural organization of different groups of compounds of organic matter, yarrow, revealing the influence of nature
of the extractant on the qualitative composition and quantitative content of extractable compounds in the obtained
chloroform extract, and identifying new pharmacological actions of the latter, the extension of the range of compounds
already known in the literature on herbal medicine. Materials and methods of research. The chemical composition
of the chloroform extract was studied by chromatography-mass spectrometry under the following conditions. The
chemical composition of the ethanol extract of yarrow was used by chromatography-mass spectrometry under the
following conditions. GC-2010 gas chromatograph connected to a triple quadrupole mass spectrometer GCMS-TQ-8030
running GCMS Solution 4.11 software. Identification and quantitative determination of the content of compounds were
performed under the following chromatography conditions: sample input with flow division (1:10), ZB-5MS column
(30m x 0.25 mm x 0.25 mm), injector temperature 280 °C, carrier gas-helium, gas velocity through the column 29
ml/min. Results and discussion. The results of the study of the chemical composition of chloroform extract of yarrow by
chromatography-mass spectrometry, which allowed to identify 94 individual compounds for which the quantitative
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content was determined, mass spectra and structural formulas were obtained, and the structural group composition
of the extract was calculated. A characteristic feature of this extract is the dominance of carbohydrates-36.00 and
organosilicon compounds-27.24 (wt.% of the extract), respectively. The remaining groups of compounds were dis-
tributed as follows (mass.% of extract): esters —17.91; carboxylic acids-6.93; sterols-4.71; alcohols-3.99; ketones-0.99;
nitrogen-and sulfur-containing-4.34; no glucosides and phenols. The richness of the extract with terpenes, n-and-
isoalkenes, alkynes, unsaturated carboxylic acids and alcohols, esters of oxalic and benzoic acids, the presence of
bromine and fluorine in their composition, as well as a wide range of organosilicon compounds suggests the specificity
ofthe pharmacological action of chloroform extract of yarrow. Conclusion. For the first time, the chemical composition
of chloroform extract, a product of sequential exhaustive extraction of yarrow by chromatography — mass spectrom-
etry, was studied, which allows identifying 94 individual compounds for which mass spectra and structural formulas
were obtained, the quantitative content was determined, and the structural and group composition of the extract
was calculated. The basis of the composition of the chloroform extract is determined by hydrocarbons enriched with

arenes, alkenes and alkynes, esters formed mainly by oxalic and benzoic acids, polyunsaturated fatty carboxylic acids,

steroid compounds, alcohols, nitrogen-containing structures that include individual fragments of natural alkaloids,

as well as a variety of organosilicon compounds that determine the main directions of pharmacological action of
various yarrow preparations, including chloroform extract.

Keywords: yarrow, chloroform extract, chromatography and mass spectrometry.
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