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AnHotanus. Iensv uccnedosanus — nonyInTh NOAPOOHYIO XapaKTEPUCTUKY XUMHUIECKOTO COCTaBa Op-
raHMYEeCKOTO BELIECTBA TPaBbl YaOpelna (TUMbsIHA T0JI3YUero), ¢ MPHUBJICYEHHEM XpOMaTO-Macc-CIIeKTPOMETPHH,
MOATBEP/MTH CBEACHHS MO JaHHOMY BOIPOCY, MPHUBEACHHBIE B HAYYHBIX MyOauKanusx mno ¢urorepanuu. Ma-
mepuanut u Menoowl ucciedosanus. OnpenenéHHoe KOMMYECTBO OPOIIKA MTOABEPINIM IKCTPAKLIUH B amrapare
Cokciera npu Temmneparype kumenusi xnopopopma. [Iporecc skCTpakiMy 3aKOHUMIIM MIPU JOCTHKESHUH KO (-
¢unnenTta npenoMieHus xiaopodopma, paBHOTO €ro UCXOJAHOMY 3Ha4EeHHIO, 4To cocTtaBmio 40 yacoB. TBepaplii
ocrarok (II) BeICymIiIN 10 MOCTOSTHHONH MaccChl M ITOABEPTIIH 3KCTPAKIMH XJIOPO(GOPMOM HPH €0 TeMIEpaType
KUTIEHUsI. XJI0pohopM OTOTHAIM C HMCIIOIb30BAaHUEM BaKyyMHOTO POTOpHOTO mcmaputens. I[lomydeHHbIH 3Kc-
TPaKT OXJIAJWIN A0 TOCTOSHHOW MacChl M B3BECHJIH, ONPEEINB €ro BEIXOA (Macc. % OT UCXOITHOTO CHIPHA).
XUMHUYECKHH CcOCTaB XJIOPO(GOPMHOTO IKCTPAaKTa OBUI M3ydeH METOAOM XPOMATO-MAacC-CHEKTPOMETPUH TP
CIIEIYIONINX YCJIOBHSX: HCIIONIB30BANICS Ta30BBIA XxpoMaTorpad GC-2010, coenWHEHHBIH C TPOWHBIM KBaApY-
MOJBHBIM Macc-criekTpoMerpoM GCMS-TQ-8030 mox ympaBieHUEM npozpammuozo obecneuenus GCMS Solu-
tion 4.11. Peructpanus aHaIUTUYECKUX CHUTHAJIOB MPOBOAWIACH TpPU CJIEAYIONIMX MapaMerpax Macc-
CIIEKTPOMETpA: TEeMIIepaTypa HNEPEeXOJHOW JUHUM M HcTOoYHHMKA MOHOB 280 u 250 C, cOOTBETCTBEHHO, 2/1€K-
MpoHHAs UoHU3ayUs, TUaa3oH peructpupyeMbix mMacc oT 50 mo 500 Ha. [IpuBeneHsl pe3ynbTaThl UCCIeI0BA-
HHUSI XUMHYECKOT0 COCTaBa XOPO(GOPMHOIO HKCTPaKTa — MPOAYKTa IOCIEI0BATEIbHON HCYEpIbIBAIOIIEH dKC-
TpakuuK (H-reKcaH, xJIopohopM, 3TaHON) TpaBbl 4yabpera (TUMbSHA MOJ3y4ero). MeTojaoM Xpomaro-Macc-
CIIEKTPOMETPHUH B €ro cocraBe uiueHTuduuupoaHo 101 MHAMBUIYaIbHOE COCAMHEHHE, ISl KOTOPBIX MOJIY4eH-
HBIM MacC-CIIEKTPBl CTPYKTYpHBIE (OPMYIBI, BBIIOJHEH PacuéT CTPYKTYPHO-TPYIIIIOBOTO COCTaBa 3KCTPAKTA.
Pesynomamur u ux oocyyncoenue. OCHOBY XJIOpO(OPMHOTO IKCTPAKTA COCTABISIIOT YTIIEBOJOPOAbI (Macc. % OT
aKkcTpakTa) — 48,90, B KOTOPBHIX Ha JOJIO TepHeHoB npuxoautes 13,62 (Macc. % OT yriieBOAOpPOJIOB); CIIUPTHI —
28,71; cnoxuele 3¢upsl — 6,45; crepunsl — 6,02 u penons! (Tumon, kapBakpon) — 4,09 (Macec. % OT SKCTpak-
Ta). Takke MPUCYTCTBYIOT KPEMHUH OpraHUYECKHUE COEANHEHUS, KApOOHOBBIC KHUCIIOTHI, KETOHBI, aJIbJACTUABI U
(hypannponsBogHoe, B KommdectBe — 2,52; 2,47; 0,66; 0,14 u 0,03 (macc. % OT dKCTpakTa), COOTBETCTBEHHO.
3HAUNTEIbHOE COJEP)KaHHE XJIOPO(GOPMOM BKCTPAKTE CIOXKHBIX IO CTPYKTYPE YIJIEBOJOPOJIOB, TEPIEHOB,
CJIOXHBIX 3(HUPOB, CTEPHHOB, (DEHOJIOB, MPEICTABICHHBIX TUMOJIOM U KapBaKpOJIOM, IIOJIMHEHACHIIEHHBIX XKHP-
HBIX KapOOHOBBIX KHCIIOT, HENPEAEIbHBIX CIIUPTOB, BKIIOUas (GUTOIN, C yIETOM cooTHouIeHus dl-a-Tocopherola,
p-Sitosterola, TeprieHOB, HeNPeNEIbHBIX KUPHBIX KAPOOHOBBIX KHUCIIOT U CITUPTOB, aJIKMHOB, AJIKEHOB, MOHOLIUK-
J10-, OUIIMKIIO- TPUIUKIOAIKAHOB M AJKEHOB IO3BOJISET 3aKJIIOUUTh, 4TO (hapMaKoJIOTHYEeCKOoe ACHCTBHE H3Y-
YEHHOTO 3KCTpaKkTa TpaBbl yalpela ompeaessieTcss MPUCYTCTBHEM B HEM YKa3aHHBIX TPYIN COeTUHEHUH. 3a-
Kaouenue. BriepBbie nonydeHa Oosiee AetanbHas HHOOpMaLUs XMMHUYECKOT0 cocTaBa XJiopodopMa 3KCTpaKTa —
MPOJIYKTa MOCIIEI0BATEILHON NCUEPIBIBAIOIINI 3KCTPAKIIMK TPaBhl yabpela (THMbsIHA MOJI3Y4ero), 3HaunTeb-
HO pacIHIMpUBINAs 3HAHUS O BELIECTBEHHOM COCTaBE €ro OPraHHYECKOTo BEIIecTBa, 0COOEHHO, 00 OHOU U3 co-
CTaBHBIX YacTel mocinenHero — 3¢pupHOro mMacia. OOOrameHHOCTh XJIOPO(GOPMHOTIO IKCTPAKTa THMOJIOM, Kap-
BaKpOJIOM, TepIIeHaMM,a3yJIHAMH, MOHO-, OU-, TPH- U TETPALMKINUYECKIMH YIJIEBOJOPOIaMH, ajJKHHAMH, aJIKe-
HaMH, CJIOXHBIMHU 3(QHUPaMHU U CIUPTAMH, HETIPEeIbHBIMU XUPHBIMU KapOOHOBBIMHU KHCIIOTaMHU, BATAMUHOM £
U IPYTHEMH CTEPHUHAMH, ONpEeNIeT CIeUPUIHOCTh U HANPaBICHHOCTH (hapMaKOJIOTHIECKOTO NEHCTBUS XIIO-
podopMHOTO IKCTpaKTa TPaBhl Yabpena B IIMPOKOM CIIEKTpe 3a00JIeBaHHUH.

KiroueBble cioBa: wgabperr, SKCTPaKLIUs, XJIOPOPOPMHBIA IKCTPAKT, MAaCC-CIEKTPOMETPHSI.
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Abstract. The research purpose is to obtain a detailed description of the chemical composition of the or-
ganic matter of thyme herb (creeping thyme), using chromatography-mass spectrometry, to confirm the infor-
mation on this issue given in scientific publications on phytotherapy. Materials and research methods. A certain
amount of the powder was subjected to extraction in a Soxhlet apparatus at the boiling point of chloroform. The
extraction process was completed when the refractive index of chloroform was equal to its initial value, which
was 40 hours. The solid residue (II) was dried to constant weight and subjected to extraction with chloroform at
its boiling point. Chloroform was distilled off using a vacuum rotary evaporator. The resulting extract was
cooled to constant weight and weighed, determining its yield (wt % of the starting material). The chemical com-
position of the chloroform extract was studied by gas chromatography-mass spectrometry under the following
conditions: a GC-2010 gas chromatograph connected to a GCMS-TQ-8030 triple quadrupole mass spectrometer
controlled by the GCMS Solution 4.11 software was used. The analytical signals were recorded with the follow-
ing parameters of the mass spectrometer: the temperature of the transition line and the ion source was 280 and
250 °© C, respectively, electronic ionization, the range of recorded masses was from 50 to 500 Da. The results of
the study of the chemical composition of the choroform extract - the product of sequential exhaustive extraction
(n-hexane, chloroform, ethanol) of the herb of thyme (creeping thyme) are presented. By the method of gas
chromatography-mass spectrometry, 101 individual compounds were identified in its composition. For them, the
mass spectra of the structural formulas were obtained and the calculation of the structural-group composition of
the extract was performed. Conclusions. For the first time, more detailed information was obtained on the chem-
ical composition of the chloroform extract - the product of the consistent exhaustive extraction of the herb of
thyme (creeping thyme). This significantly expanded knowledge about the material composition of its organic
matter, especially about one of the constituent parts of the latter - essential oil. The enrichment of the chloroform
extract with thymol, carvacrol, terpenes, azulnes, mono-, bi-, tri- and tetracyclic hydrocarbons, alkynes, alkenes,
esters and alcohols, unsaturated fatty carboxylic acids, vitamin E and other sterols determines the specificity and
direction of the pharmacological action of the chloroform extract thyme herbs in a wide range of diseases.

Keywords: thyme, extraction, chloroform extract, mass spectrometry.

Leap mcciienoBaHus — MOJYYUTh TOAPOOHYIO XapaKTEPUCTUKY XUMHUYECKOTO COCTaBa OPraHHMYECKOro
BEIlleCTBA TPaBbl Yabpera (THMbsIHA TT0JI3Y4Yero), ¢ IPUBICYCHUEM XPOMATO-MacC-CIIEKTPOMETPHUH, TIOATBEPANTD
CBEJICHHUS 110 JaHHOMY BONPOCY, NPUBEJICHHbIE B HAYYHBIX MYOIUKALUIX MO (GUTOTEPAIINH, & TAKIKE PACHIINPUTh
HalllM 3HAaHUsL, C YUYETOM BHOBb MOJIYYEHHBIX JAHHBIX, O KOJIMUYECTBEHHOM COJIEPKAaHHH, CTPYKTYPE MOJIEKYI,
NPUPOJIE MX YIIIEPOJHOIO CKelleTa M (pyHKIMOHAIBHBIX IPYIIaX, ONPEACIIONIMX OCHOBHBIEC HAaNpaBieHus ¢ap-
MAaKOJIOTUYECKOT0 JISHCTBUS IIpernapaToB Ha OCHOBE TPaBbl yabpela.

Beenenne. Yabpern (TuMbsH monzyuuit) — Thymus serpyllum L., ceMeicTBO SICHOTKOBBIE — Lamiaceae —
MHOTOJIETHHH CTEJIONIEHCs OIyKYCTapHUK, 00pa3ytomuii 1BepHOBHUKH. CTeOnn cTefonmecs, B HIKHEH Jac-
TH JIEPEBSHHUCTHIE, KPAaCHO-Oyphle, HECYIINE MHOTOUYHCIIEHHBIE [IBETOHOCHBIE W OJINCTBEHHBIE BETOUYKH BBICOTOH
mo 15¢em[1-3,5,6, 11, 13, 16].

Marepuaibl 1 MeTObI HccIeq0Banus1. BoicyleHHble 00IMCTBEHHBIE BETOYKH TPaBhl Yabpena (THMbsI-
Ha T0JI3y4Yero) pa3Mosoiu B JabopatopHoi GpapopoBoii mapoBoil MeTbHUIIE, TOTYYEHHBIH TTOPOLIOK IIpoces-
1Y, C LENbI0 YAAIeHHUs TOJICTBIX AEPEBSHHBIX CTEOJIEH, MOCIe Yero onpenenéHHoe KOTUYECTBO MOPOIIKA MOJ-
BEPIVIN DKCTpakuuu B anmnapate CokcieTa pu TeMIepaType KHIeHus Xjopodopma (BTopast CTaaus Ipouecca).
Ipoiecc dKCTPaKIUKU 3aKOHYMIIM MPU JIOCTIIKCHUH KO3 HUIMEHTa MPETOMIICHHUs XJI0pohopMa, PaBHOTO €ro
MCXOJTHOMY 3HadeHHIo, 9To cocTaBuio 40 gacoB. Teepaprii octatok (II) BEICYmMIM 10 TOCTOSHHON Macchl U
MOZBEPTIIN IKCTPAKIMK XJIOPO(OpMOM MpH ero TeMiieparype KuieHus B reueHne 40 4acoB 10 JOCTHIKEHHS 3Ha-
yeHns K03 PuitnerTa npenomMiIeHIst paBHOTO HCXOTHOMY.
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XnopoopM OTOTHAIM C MCIOJIB30BAaHUEM BAKYYMHOTO POTOPHOTO MCIAPHUTENs, IOJYyYHB TEMHO-
3eIEHBIM MACISTHUCTBINA SKCTPAKT, KOTOPBIN I MOJHOTO yJaJIeHHs SKCTPaKTa JOIOTHUTENIBEHO BBIIEPIXKAIH Ba-
KyYMHOM CyMIMIbHOM mIKady. [TomydeHHbIN 3KCTPaKT OXTauian A0 TIOCTOSHHOIN MacChl M B3BECHIIN, OTIPEIICIINB
ero BBIX0J (Macc. % OT UCXOIHOTO CHIPHS).

XUMHUYECKHH cocTaB XJIOPO(GOPMHOTO 3KCTPaKTa OBLT M3y4eH METOAOM XPOMAaTO-Macc-CHEKTPOMETPHUHU
MIPY CIEAYIOMHNX yCIOBHAX: HCHOJIB30BaJcCs ra3oBbii xpomarorpad GC-2010, coennHEHHBIH ¢ TPOWHBIM KBaJ-
pPYIOIBHBIM Macc-criekrpoMeTrpoM GCMS-TO-8030 mon ympaBieHueM npozcpammtozo obecneuenusn (I10)
GCMS Solution 4.11.

WneHTndukanuss 1 KOJMYECTBEHHOE ONpE/CICHHE COJEpKaHUS COSIUHEHHH IPOBOJMINCH IIPH Cle-
JYIOIINX YCIOBHUSX XpoMaTorpadupoBaHus: BBOJ MPoOkI ¢ neneHueM notoka (1:10), kononka ZB-5MS (30 m %
0.25 mm x 0.25 mxm), Temmeparypa umkekTopa 280 °C, ra3-HOCHTEIb — TeIHi, CKOPOCTh Tra3za depe3 KOJIOHKY
29 MJ1/MUH.

Peructparyst aHanUTUYECKUX CUTHAIOB MPOBOJMIIACH IIPH CIEAYIOLIUX MapaMeTpax Macc-CIeKTPOMEeTpa:
TeMIepaTypa IMepexoJHoH TMHUU U UCTOYHNKA HOHOB 280 1 250 °C, COOTBETCTBEHHO, 91eKMPOHHASL UOHUAYUS
(BN), nuanason peructpupyemsix Macc ot 50 no 500 [la [14, 15].

XpomarorpamMma xJ0po(hOpMHOTO SKCTpaKTa 1aHa Ha puc. 1.

{x1,000.000)
6.0-TIC (1.00)
5.0—5
4.0—2
:-m—f
. Mj‘m
1.0—5
bty U .
t 2..";0 t 560 t 75;0 s I106.0I C ‘12..‘|').0‘ C ‘156.0‘ C ‘17&|').0‘ C 20(IJO I

Puc. Xpomarorpamma

[lepeuens coennHEHNH, HACHTH(UIUPOBAHHBIX B 9KCTPAKTE, UX KOJINIECTBEHHOE COAEPKAHNE, IPUBEICHBI
B Ta0u. 1, TaHHBIE KOTOPOH OBUIN MCIIOIB30BAHbI JJISI pacyeTa CTPYKTYpPHO-TPYIIIOBOTO COCTaBa 3KCTPAKTA.

Tabnuya

CHHCOK coeqMHEeHH

6.613 0,07 | Benzene, 1,2-dimethyl-

6.653 0,06 | Benzene, 1,4-dimethyl-

7.411 0,1 Benzene, 1,3-dimethyl-

8.881 0,42 | .alpha.-Pinene

9.499 0,06 Santolina triene

10.409 0,02 Tetracyclo[3.3.1.1(3,7).0(2,4)]decane

10.560 0,02 1,3,6-Heptatriene, 5-methyl-

10.873 0,03 1-Octen-3-ol

11.073 0,1 .beta.-Pinene

12.063 0,06 | Cyclohexene, 1-methyl-4-(1-methylethylidene)-

12.381 0,57 | p-Cymene

12.523 0,11 Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S)-

12.612 0,15 | Eucalyptol

13.189 0,03 .beta.-Ocimene

13.594 0,31 .gamma.-Terpinene

14.105 0,07 | Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, cis-

14.630 0,03 | Ethyl 2-(5-methyl-5-vinyltetrahydrofuran-2-yl)propan-2-yl carbonate

15.046 0,03 | Oxalic acid, isobutyl nonyl ester

[Sy U T [y P U N e N =
S NI I N I NI NS A bl B R Rl Rl e

15.203 15,13 | 1,6-Octadien-3-ol, 3,7-dimethyl-

[\
S

16.982 0,04 | Camphor
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21 18.277 0,09 endo-Borneol

22 19.387 0,06 | Butanoic acid, 3-hexenyl ester, (E)-

23 19.526 0,25 | .alpha.-Terpineol

24 21.251 0,17 | 3,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-

25 22.097 0,16 cis-Verbenol

26 23.174 10,79 | 2,6-Octadien-1-o0l, 3,7-dimethyl-, (Z)-

27 24.426 0,19 | Citral

28 27.203 2,17 | Thymol

29 27.707 1,92 | Kapsaxpon

30 28.594 0,31 Cyclohexane, 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1-methylethylidene)-

31 30.579 0,35 Neric acid

32 30.879 0,09 | .alpha.-Cubebene

33 31.229 4,88 | (R)-lavandulyl acetate

34 31.593 0,04 | 10,12-Tricosadiynoic acid

35 32.807 3,4 Bicyclo[5.2.0]nonane, 2-methylene-4,8,8-trimethyl-4-vinyl-

36 33.244 0,11 .beta.-Copaene

37 33.577 0,06 Caryophyllene-(11)

38 34.231 0,9 Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8-methylene-,[IR-(1R* 47,95%)]-

39 34.395 0,34 | Alloaromadendrene

40 34.999 0,08 | .alfa.-Copaene

41 35.209 4,26 | 1,6-Cyclodecadiene, 1-methyl-5-methylene-8-(1-methylethyl)-, [S-(E,E)]-

42 35.747 2,86 | .gamma.-Elemene

43 36.281 2,41 | Bicyclo[7.2.0]undec-3-ene, 4,11,11-trimethyl-8-methylene-,[1R-(1R* 47Z,95%)]-

44 36.487 0,18 | Isoledene

45 36.676 0,25 Naphthalene, 1,2,3,5,6,8a-hexahydro-4, 7-dimethyl-1-(1-methylethyl)-, (1S-cis)-

46 36.935 0,15 1,6-Cyclodecadiene, 1-methyl-5-methylene-8-(1-methylethyl)-, [S-(E E)]-

47 37.630 1,04 | cis-.alpha.-Bisabolene

48 38.341 0,11 Butanoic acid, 3,7-dimethyl-2,6-octadienyl ester, (E)-

49 38.668 0,05 | trans-Sesquisabinene hydrate

50 39 438 0.39 1H-Cycloprop[e]azulen-7-ol, decahydro-1,1,7-trimethyl-4-methylene-, [1ar-
’ ’ (la.alpha.,4a.alpha.,7.beta.,7a.beta.,7b.alpha.)] -

51 40.368 0,15 2,6-Octadien-1-ol, 3,7-dimethyl-, propanoate, (E)-

52 43.981 0,08 | Cubenol

53 56.537 0,07 | 9-Eicosyne

54 57.168 0,05 2-Hexadecene, 3,7,11,15-tetramethyl-, [R-[R* R*-(E)]]-

55 57.619 2,07 | 3-Octadecyne

56 57.968 0,24 | Z-28-Heptatriaconten-2-one

57 59.049 0,38 7-Octadecyne, 2-methyl-

58 60.006 0,56 7-Octadecyne, 3-methyl-

59 62.256 0,38 | Cyclodecasiloxane, eicosamethyl-

60 63.671 0,11 | Dibutyl phthalate

61 64.604 1,84 n-Hexadecanoic acid

62 65.749 0,08 | Sulfurous acid, 2-propyl undecyl ester

63 68.440 0,27 Cyclooctasiloxane, hexadecamethyl-

64 69.917 0,07 | Acetic acid, trifluoro-, dodecyl ester

65 70.679 0,76 | Phytol

66 71.664 0,59 1,E-11,Z-13-Octadecatriene

67 72.315 0,24 | 9,12-Octadecadienoic acid (Z,7)-

68 72.651 0,77 | 9,12,15-Octadecatrien-1-ol, (Z,2,7)-

69 75.654 0,16 1-FEicosene

70 76.042 0,39 Cyclononasiloxane, octadecamethyl-

71 83.439 0,08 | Bromoacetic acid, tridecyl ester

72 84.002 0,1 2-methyltetracosane

73 87.649 0,2 Cyclononasiloxane, octadecamethyl-
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74 92.095 0,12 | n-Nonadecanol-1

75 92.446 0,16 | Heptacosane, 1-chloro-

76 96.565 0,36 | Cyclononasiloxane, dodecamethyl-

77 97.687 0,22 | Hexadecane-1,2-diol

78 97.939 0,36 | 2-methylpentacosane

79 99.320 0,11 | Eicosen-1-0l, cis-9-

80 100.222 0,23 | 9,19-Cyclolanost-23-ene-3,25-diol, 3-acetate, (3.beta.,23E)-

81 101.033 0,15 | 2-methylhexacosane

82 101.967 0,14 | 9-Tricosene, (Z)-

83 102.245 0,56 | Cyclononasiloxane, eicosamethyl-

84 105.970 0,59 | Tritetracontane

85 107.260 0,41 | Cyclononasiloxane, octadecamethyl-

86 107.736 0,26 | 1,6-Octadien-3-ol, 3,7-dimethyl-, propanoate

87 109.159 0,24 | Tetrapentacontane

88 110.492 0,27 | Heitetracontane

89 110.696 0,42 | 5,9,13-Pentadecatrien-2-one, 6,10,14-trimethyl-, (E,E)-

90 113.658 0,36 | Cyclodecasiloxane, heieicosanemethyl-

91 116.127 2,78 | Dotetracontane

92 116.826 0,77 | Tricyclo[2.2.1.0(2,6)] heptane, 1,7-dimethyl-7-(4-methyl-3-pentenyl)-, (-)-

93 126.894 1,54 | Cholest-5-en-3-ol (3.beta.)-, carbonochloridate

94 132.403 4,5 Tetratetracontane

95 133.090 2,69 | dl-.alpha.-Tocopherol

96 136.309 3,58 | Hentriacontane

97 140.682 0,99 | 2-methylheptacosane

98 144.255 0,62 | Sulfurous acid, pentadecyl 2-propyl ester

99 151.896 1,17 | .beta.-Sitosterol

100 159.569 2,21 | Tripentacontane

101 166.568 9,08 | Tetrapentacontane

Xumudeckuii coctaB XJI0poOpMHOTO IKCTpPAaKTa TpaBbl YaOperna (THMbsSHA IOJI3YYero), Kak U B CIydae
H-TeKCaHOBOTO (coobmenne I), xapakrepusyeTcss 3SHAYUTEIBHBIM COICPKAaHIEM PAa3IMIHBIX [0 CTPYKTYpE yriie-
BOJIOPOJIOB, COCTABIBIIONINX (Macc. % oT 3kcTpakrta) — 48,90, B KoTopeIX — 6,66% — TepreHos, wim 13,62 (Macc.
% ot yrieBonoponoB). TepreHs! npexacrtaBnensl: a-Pineh, y-Terpinen, a-Cubeben, a- u f-Copaen, y-Elemen,
cis-aBisabolen, Camphor, Citral, Caryophyllen nx npousBogHbIME: endo-Borneol, a-Terpineol, cis-Verbenol,
Cubenil n np.

B menomM cocTaB yriieBoAOpoHON (hpaKiuu SKCTpaKTa cleAyromui (Mmacc. % OT yrieBoJOpOJOB): TEp-
neHsl — 13,62; ankunbl — 6,30, ankensl — 2,09; H-ankuHbI+U30aMKaHbl — 32,43; apensl — 0,98; MOHOIMKIIO-, O1-
[IUKJIO- U TPUIUKIIOATKAHBI, alTKeHbI — 44,58.

Anxunwt (Cyg, Cio, Cy): 3-octadecyn; 7-octadecyn, 2-methyl; 7-octodecyn, 3-methyl; 9-eicosyn. Ankenwi:
1-eicosen; 1.E-11,z-13-octadecatrien, 9-Tricosen, apenwvi: o-, n- u m-Xylen,Naphthalen, 1,2,3,5,6,8a-hexahydro-
4,7-dimethyl-1-(1-methylethyl),-(1S-cis); yuxnocexcanvl, yuxnozexcensi: 1.6-cyclodecadien, 1-methyl-methylen-
8-(1-methylethyl)-, [S(E,E); cyclohexen, 1-methyl-4-4(1-methylethyliden):  cycloheen, 1-methyl-4-(1-
methylethenyl)-(S); Bicyclo[5.2.0] nonan, 2-methyl-4,8,8,-trimethyl-4-vinyl:Bicyclo [7.2.0]undec-3-ene,4,11,11-
trimethyl-8-methylene-, [IR*4Z,95"J]: Teracyclo [3.3.1.1(3,7)]-0-(2,4) decan; Tricyclo [2/2/1/0 (2,6)] heptan,
1,7-dimethyl-7-(4-methyl-3-pentenyl)-, (=); M IpYTHE; H- U U30AIKAHbI UMEIOT YTICBOAOPOAHOM 1emu ot (Cy; 10
Cs4) YyTIEpOIHBIX aTOMOB.

CocTaB CITUPTOB XapaKTepU3yeTCs JOMUHUPOBAHUEM HelpeaenbHbIXx coenquuenuit (Cs, Cio, Cig, Cyp), CO-
nepxkanmmx 1-3 mBOWHBIX cBsizeid: [-octen-3-ol, 1,6-Octadein-3-ol, 3,7-dimethyl, 2,6-Octadien-1-ol, (Z) 3,7-
dimethyl, 3,6-Octadien-1-ol, 3,7-dimethyl(Z); 9,12,15-Octadecatrirn-1-ol, (Z,2,7); Eicosen-1-ol, cis-9; a Taxxe
— Phytol;umerotcst AByxaToMHbIe criupThl: H-Hexadecan-1,2-diol (C;s); MpOW3BOAHbBIE CBYJIEHA, 3aMeEIEHHBIC
rpynnoit — OH: 1H-Cycloprop[l] azulen-7-0l, decahydro-1,1,7-trimethyl-4-methylene,-[lar-(1.a.a., 4a.o., 7.p.,
76.0.)].

KapGoHoBsle kucnoTs! npeacrasiensl: Neric acid. H-Hexadecanoic acid, na kotopyto npuxoaurcst 74,49
(Mmacc. % ot kucnot); 9,12-Octadecanoic acid (Z,Z) wn 10,12-Tricosadiynoic acid.

X0poopM IKCTparupyeT U3 OPraHUIeCcKOro BEUIecTBa TPaBhl Yabpela He3HAYHTENbHBIA Habop QeHo-
JIOB, NPECTAaBIICHHBIX TUMOJIOM M KapBaKpOJOM, a TAaKXKe CTepHUHOB: f-Sitosterol, dl-a-Tocopherol, Cholest-5-
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en-3-ol (3.8.) — carbonochoridat; 9,19-Cyclolanost-23-ene-3,25-diol, 3-acetot, (3.p., 23E);Alloaromadenodrene
u trans-Sesguisabinen hydrat. Cpequ ctepuHOB mpeobnanaroT (Macc. % OT CyMMBI CTEpUHOB): f-Sitosterol —
19.44; di-a-Tocopherol — 44,68 u Cholest-5-en-3-ol, (3.5.)-, carbonochloridat — 25,28; 0cOOCHHO Ba)KHBIM SIBJISI-
eTCs HAMYUE B OKCTPAKTe, HApsAy C HENpEeACTbHBIMH JKUPHBIMH KHCIOTAMH, a TaKkXkKe COUpTamu, dl-o-
Tocopherola (ButamuH E), 3alMIIAIOMINI JAHHBIE KUCIOTHI U CIIUPTHI OT MEPOKCUAA3HOTO OKUCICHHUS B JKHBOM
opraHusMe. DTy ke POJb UTPAIOT (PEHOIBI — TUMOJ U KapBaKpOII.

HecymecTtBeHHO copep)kaHe KETOHOB W ANBICTUAOB, IIPEICTABICHHBIX COCTUHEHUAMH: J,9,13-
Pentadecatrien-2-one, 6,10,14-trimethyl-, (E,E); Z-28-Heptatriaconten-1-on; Citral; n3 QypaHIIPOHU3BOIHBIX
UICHTU(PHUIUPOBAH TONBKO: Ethyl-2(5methyl-5-vinyltetrahydrofuran-2-yl) propan-2-yl carbonat — 0.03 (macc. %
OT DKCTPAKTa).

Crnoxuele 3¢upst o0pazoBansl: Oxalic, Butanoic, Accitic, Bromacetic, Sulfurous acid v pa3muuHBIMU 1O
CTPYKTYype CIHpTaMH, Hanpumep: 2,6-octadien-1-ol, trifluoro-, dodecyl ester, isobutyl nonyl ester, 1,6-Octadien-
3-o0l, pentadecyl-z-propyl ester; no 75,66 (Mmacc. % ot cymmsI 3¢upoB) npuxoautcs Ha: (R)-Javandulyl acetat.

OCO0EHHOCTBI0 XUMHYECKOTO COCTaBa XJOPO(POPHOro IKCTpaKTa TpaBbl Yabpena (THMbsIHA MOJI3YYero)
ABJISIETCS HAJIMYHE CYIECTBEHHOTO KOJIM4ecTBa — 2,52 (Macc. % OT 3KCTpakTa) KPEMHUHOPTaHMIECKUX COEIH-
Heanit tTumna: Cyclodecasiloxane, eicosmethyl, Cyclononasiloxane octadecamethyl n np., a Takxe OTCYTCTBHE
TIIUKO3UI0B, TETEPOLMKINYECKIX (DOPM a30Ta U Cepbl, YTO OBLIO OTMEUYCHO AJISI H-TEKCAHOBOT'O SKCTPAKTA.

MOXHO c/IenaTh BBIBOJ, YTO H-FEKCaH M XJIOPOQOPM B COCTaBE OPraHMYECKOro BEIECTBA TPaBbl yadpera
W3BJICKAIOT, B OCHOBHOM, KOMIIOHEHTBI 3()HPHOTO Macja, O0OTOMIEHHOIO THMOJIOM, KapBaKpOJOM, HIMPOKOU
raMMOil TEPIICHOB, AJKWHOB, aJIKEHOB, MOHO-, OM-, TPH- U TETPAIMKIMYECKUX YIIIEBOJOPOJIOB, a3yJICHOB, HE-
00JIbIIMM HAaOOPOM CTEPUHOB, HENPEIENbHBIX )KUPHBIX KaPOOHOBBIX KHCJIOT, Pa3IMYHBIMU 110 COCTaBy 3dupamu
U CIIUpTaMHu.

CrienoBatesbHO, IMEHHO 3TOT HAOOp COCAMHEHMI ONpeeNsieT CHeU(pUIHOCTh U HAIIPABICHHOCTh (apMako-
JIOTUYECKOTO JICUCTBHUSI H-TEKCAHOBOT'O M XJIOPO(GOPMHOT0 3KCTPAKTOB TpaBbl yadbpena [4, 7-9, 10, 12, 17, 18].

3akiouenue. BriepBole nosyyeHa Oosiee aeTanbHas MH(OpMaNUs XMUMHYECKOTO cocTaBa Xjopodopma
JKCTPAKTa — MPOJYKTa MOCIEI0BATEIBHON HCUCPIIBIBAIOLIMI IKCTPAKIIUK TPaBbl Ya0pena (TUMbsIHA MOJI3YYero),
3HAYUTEIBHO PACHIMPHUBINASI 3HAHHS O BEIICCTBEHHOM COCTaBE €r0 OPraHMYEeCKOr0 BEIECTBA, OCOOCHHO, 00
OJTHO# U3 COCTABHBIX YacTel mocieqHero — 3¢upHoro macia. OOOTaIEHHOCTh XJIOPOPOPMHOTO IKCTPAKTa THU-
MOJIOM, KapBaKpOJIOM, TepPIIEHAMH,a3yTHAMHU, MOHO-, OU-, TPH- U TETPALUKIMISCKUMH YTIICBOJOPOIAMH, AlIKHU-
HAMH, aJKCHAMH, CIOXHBIMU 3(QUpaMH U CIUPTAMH, HEMPEACTbHBIMH JKHUPHBIMU KapOOHOBBIMH KHCIOTAMH,
BUTaMUHOM E W JIPYrHMMHU CT€PUHAMH, OMPEIENeT Celru()UIHOCTh U HAIPABICHHOCTh (HhapMaKOIOrHIECKOTO
JIEUCTBHS XJIOpPO(OPMHOTO IKCTpAKTa TPaBbl YaOpela B MIMPOKOM CIIEKTpe 3a00JIeBaHuUI.
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