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Aunorauus. Ilenv uccnedosanus — METOIOM XpOMATO-MACC-CIIEKTPOMETPUH U3YyUYUTh XUMUYECKUMA CO-
CTaB OPraHMYECKOTO BEIIECTBA TPaBhl Yabpena Ha MpHMEpe €ro H-TeKCAHOBOTO HKCTPAKTA, MOIYyYUB JaHHBIE O
Ka4eCTBEHHOM COCTaBE M KOJMYECTBEHHOM COJEP)KaHWU COCIMHEHMH, UX MAacC-CIIEKTPBI U CTPYKTypHbIE (hop-
Mynbl. Mamepuanst u memoowt ucciedosanusi. BeicylieHHble 00JIMCTBEHHBIE BETOYKH TPaBhl yabpera (THMbsi-
Ha) pa3MouionH B j1abopaTopHoi (apdopoBoii mapoBol MENBHHIIE, TTOJYYSHHBIH HOPOLIOK MPOCESUIH, C LENbI0
yAaJeHUs TOJICTBIX JIEPEeBAHHBIX cTebiel, mocie yero ompenenéHHOe KOJIMYECTBO MOPOIIKA MOIBEPIIM 3KC-
Tpakuuu B anmnapaTte Cokciera NMpu TeMIlepaType KHIEeHHUs H-rekcaHa. [Iporiecc aKCTpakIuy 3aKaHYMBAIH MpU
JOCTHXKEHHH KOd(h(HUIMEHTa MPETOMIICHUS H-TEKCaHa PABHOTO €ro MCXOJHOMY 3HAYCHHUIO, YTO COCTABUIIO
40 gacoB. XHMHYECKNH COCTAaB H-TEKCAHOBOT'O 3KCTPAKTa OBUI M3YUCH METOAOM XPOMAaTO-MaCcC-CHEKTPOMETPHUHI
MIPH CIEAYIOMHNX YCIOBHAX: WCHOIB30BajcCs ra3oBbIi xpomarorpad GC-2010, coennHEHHBIH ¢ TPOWHBIM KBa-
PYIOIBHBIM Macc-ciekTpomerpoM GCMS-TQ-8030 mop ympasieHreM mporpaMMHoro odecnedeHuss GCMS So-
lution 4.11. Pesynemamol u ux oocyxy#coenue. Peructpanns aHATUTHICCKUX CHTHAJIOB IMPOBOAMIACH TIPU CIIE-
JYIOLINX MapaMeTpax Macc-CIIeKTpoMeTpa: TeMIepaTypa Iepexo HON IMHUU U UcTouHuKa HoHOB 280 u 250 <C,
COOTBETCTBEHHO, JIEKTPOHHAS MOHU3AIMS, TUana30H peructpupyeMbix Mace ot 50 mo 500 [la. B cratee npu-
BE/ICHBI PE3yIbTAThl XPOMATO-MACC-CIIEKTPOMETPUH H-TEKCAHOBOTO 3KCTPaKTa TPaBbl Yabpena (THMbsHA O3y~
Yero), NO3BOJHMBIICH MACHTH(UIIMPOBATh B €r0 cocTaBe 102 MHAMBHUAYAIbHBIX COCAMHCHUS, A KOTOPBIX OII-
peleneHo KOJIMYECTBEHHOE COJIepIKaHKe, MOTY4YeHbl MacC-CIEKTPhl U CTPYKTYPHbIE ()OPMYJIbI; BBIIIOJHEH pac-
YeT CTPYKTYpPHO-TPYIIIOBOTO cocTaBa 3KCTpakTa. OCHOBY JKCTpaKTa COCTABIIAIOT YIiIeBOAOPOAbl (Macc. %) —
65,30, B coctaBe KoTophix — 17,14% (macc. %) — TeprenoB; cnuptel — 10,47, cioxubie 3¢upsl — 6,49, kapOoHO-
BbIE KUCIOTHI — 5,29, anpaeruanl — 3,63, crepunbl — 3,32 coThix (Macc. % OT dKCTpakTa), COOTBETCTBEHHO. B
HE3HAUNTEIFHOM KOJHYECTBE MPUCYTCTBYIOT: KeToHHl — 0,44, dypan u nupannpousBoassie — 0,17, denomns
(Thymol, kapeaxpon) — 1,2 (macc. % OT dKCTpaKTa); OTCYTCTBYIOT TJIMKO3HU/IBI, a30T- U CEPOCOEpXKAIINE CO-
enuHenus. CyImiecTBEHHOE NpeoOialaHie B 3KCTPAKTE H-, W30- M IMKJIOAJIKAHOB, IUKIOAJIKEHOB; IIHPOKOH
raMMBbl TEPIIEHOB, HAIMYHE THMOJIAa U KapBaKpoJa yKa3bIBaeT Ha TO, YTO H-TEKCAaH MPEUMYIIECTBEHHO SKCTParu-
POBaJI OCHOBHYIO YacTh 3(hUPHOr0 Macia OpraHUYECcKOTo BelecTBa TpaBbl yabpena. Hanpasnenus dapmakoio-
THYECKOTO JICHCTBHS 3KCTpakTa OyJIeT ONpeneNsiThesl YKa3aHHBIM BhIIIE HAOOpOM COEAWHEHWH. 3aknioueHue.
MeTo10M XpOMaTO-Macc-CIIEKTPOMETPHN BIIEPBBIE MOJPOOHO HM3YyUeHBI OCOOCHHOCTH XMMHYECKOTO COCTaBa
a¢upHOrO Macia TpaBsl 4abpena Ha NMPHMEpE ero H-FeKCAHOBOTO 3KCTPAKTa, B KOTOPOM HICHTH(UIIUPOBAHO
162 UHAMBUAYATBHBIX COCIMHEHUHN, 0XapaKTEePU30BAHHBIX MAaCC-CIEKTPaMH, CTPYKTYpPHBIMU (opMylaMH, KO-
JIMYECTBEHHBIM COZEP)KaHHUEM KaXIO0TO M3 HUX. Y CTAaHOBJIEHO, YTO H-T€KCaH YKCTPAarupoBaj COCTaB OpraHUYe-
CKOTO BeIllecTBa TpaBhl yabpera CoeANHEHNs B OOIBIION CTENEHH OTBEYAIOIIeH cocTaBy 3HPHOrO Macia, Co-
OTBETCTBEHHO 3TOMY JIENAETCs ONPEACICHHbIH BBIBOJ O crienn(pruueckoil papMakoIornieckon 1esTelIbHOCTH H-
TeKCaHOBOT'O 3KCTPAKTA.

KaioueBbie cioBa: qyabper, SKCTPaKIHs, MacC-CIIEKTPOMETPHSI.
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Abstract. The aim of the study was to study the chemical composition of organic matter of thyme herb
by chromatography-mass spectrometry using the example of its n-hexane extract, obtaining data on the qualita-
tive composition and quantitative content of compounds, their mass spectra and structural formulas. Materials
and methods of research. Dried leafy twigs of thyme (thyme) grass were ground in a laboratory porcelain ball
mill, the resulting powder was sifted to remove thick wooden stems, after which a certain amount of powder was
extracted in a Soxlet apparatus at the boiling point of n-hexane. The extraction process was completed when the
refractive index of n-hexane was reached equal to its initial value, which was 40 hours. The chemical composi-
tion of the n-hexane extract was studied by chromatography-mass spectrometry under the following conditions: a
GC-2010 gas chromatograph was used, coupled with a GCMS-TQ-8030 triple quadrupole mass spectrometer
running GCMS Solution 4.11 software. Results and discussion. The registration of analytical signals was carried
out at the following parameters of the mass spectrometer: the temperature of the transition line and the ion
source 280 and 250 ° C, respectively, electron ionization, the range of recorded masses from 50 to 500 Da. The
article presents the results of chromatography-mass spectrometry of the n-hexane extract of thyme herb (creep-
ing thyme), which made it possible to identify 162 individual compounds in its composition, for which the quan-
titative content was determined, mass spectra and structural formulas were obtained; the structural and group
composition of the extract was calculated. The basis of the extract is made up of uglyovo-doroda (mass. %) —
65.30, of which - 17.14% (wt. %) - terpenes; alcohols - 10.47, esters - 6.49, carboxylic acids - 5.29, aldehydes -
3.63, sterols - 3.32 hundredths (wt. % of the extract), respectively. In a small amount there are: ketones - 0.44,
furan and pyran derivatives - 0.17, phenols (Thymol, carvacrol) - 1.2 (wt. % of the extract); there are no glyco-
sides, nitrogen- and sulfur-containing compounds. The significant predominance of n-, iso- and cycloalkanes,
cycloalkens in the extract; a wide range of terpenes, the presence of thymol and carvacrol indicates that n-hexane
mainly extracted the main part of the essential oil of the organic substance of thyme herb. The directions of the
pharmacological action of the extract will be determined by the above set of compounds. Conclusion. Chroma-
tography-mass spectrometry was used for the first time to study in detail the features of the chemical composi-
tion of thyme herb essential oil on the example of its n-hexane extract, in which 162 individual compounds were
identified, characterized by mass spectra, structural formulas, and the quantitative content of each of them. It was
found that n-hexane extracted the composition of the organic substance of the thyme herb of the compound
largely corresponding to the composition of the essential oil, accordingly, a certain conclusion is made about the
specific pharmacological activity of the n-hexane extract.

Keywords: thyme, extraction, mass spectrometry.

Beenenne. Yabper (TuMbsH nomsyuuit) — Thymus serpyllum L., ceMeicTBO SICHOTKOBBIE — Lamiaceae —
MHOTOJICTHUH CTENIOIIEHCS MOTYKYCTapHUK, 00pa3ytomuii 1BepHOBHUKH. CTEOIU CTENIOMUECs, B HIDKHEN Jac-
TH JIEPEBSHHUCTHIE, KPACHO-Oypble, HECYIINE MHOTOYHCIIEHHBIE IIBETOHOCHBIE M OJINCTBEHHBIE BETOYKH BBICOTO
mo 15em[1,2,5,8, 15-17].

Lesas HceaemoBaHUA — METOJIOM XPOMAaTO-MACC-CIIEKTPOMETPUH H3YIUTh XUMHUYECKUI COCTaB OpraHu-
YECKOT0 BEIIECTBa TPaBHI Yabpera Ha MpUMepe ero H-TeKCAaHOBOTO AKCTPAKTa, IMOyYUB JaHHBIC O Ka4eCTBCH-
HOM COCTaBE M KOJIMUECTBEHHOM COJIEP)KAaHWU COEMHEHMH, MX MAacC-CIIEKTPBl M CTPYKTYpHBbIE (opMyIIbl, 4TO
HEeo0X0onMOo 1l 00OCHOBAaHHUS PA3IMYHBIX HalpaBiIeHUH (apMaKoJIOrHYecKOro JIEHCTBHS MpPENapaToB TPaBbI
ya0pena, a TaKKe PACIIMPCHHs HAIIMX 3HAHWW B JTAHHBIX BOIPOCAX, B JIOTIOJIHECHHE K M3BECTHHIM B HAYYHBIX
My OIUKaIUsIX.

Marepuajibl 1 MeTO/bI HcCIe]0Banusl. BricylieHHbIe 00JIMCTBEHHbIE BETOYKH TPaBbl Yyabpera (THMbsi-
Ha) pa3MoJIoNu B JlabopaTtopHoi GpapdopoBoii mapoBoii MeIbHHIIE, TTOTYYEHHBIH TTOPOLIOK MPOCESITH, C IEIbI0
yIaJIeHHs] TOJICTBIX JIEPEBSIHHBIX CTeOJeil, mociie Yero onpeeiéHHOe KOJMYECTBO MOPOIIKA TOABEPIIIU JKC-
Tpakiuu B anmnapare Cokciera Ipu TeMIepaType KHIeHHs: H-rekcaHa. [Iporecc SKCTpakiuy 3aKaHuYMBaJIH TPH
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JOCTHKEHHH KOd(p(HIMEHTa IMPETOMIICHUS H-TEKCaHa PaBHOTO €ro HCXOJHOMY 3HAYECHHUIO, YTO COCTABUJIO
40 gacos.

ITo oxkoH4YaHWIO Tpolecca H-TEKCaH OTOTHAJIH B BaKyyMHOM POTOPHOM HCIIApUTENE, MOIYYHB CBETIIO-
3€JCHBI MACIAHUCTBIA AKCTPAKT, KOTOPBIH AJSI TIOJNHOTO YIAJCHUs H-TeKCaHa JOMOIHUTEIBHO BBIACPXKAIM B
BaKyyMHOM CYIIWIBHOM IIKady. [1omydeHHbIH 9KCTPAKT OXJIaANIN A0 TIOCTOSHHOM Macchl M B3BECHIIH, ONIpere-
JIMB €ro BRIXOH (Macc. % OT HCXOIHOTO CHIPBS).

XUMHUYECKHH COCTaB H-TEKCAHOBOTO 3KCTPAaKTa OBUI M3yY€H METOJOM XPOMAaTO-MacC-CHEKTPOMETPHHU
TIPY CIEAYIOMHNX YCIOBHAX: WCHOJIB30BajcCs ra3oBbii xpomarorpad GC-2010, coennHEHHBIH ¢ TPOWHBIM KBaJ-
PYIOIBHBIM Macc-criekrpoMeTpoM GCMS-TQO-8030 mon ympaBiieHUeM npoepammuozo obecneuenus (I10)
GCMS Solution 4.11.

WneHTndukanuss 1 KOJMYECTBEHHOE OIPEACICHHE COJAEPKAaHUs COSIMHEHUH IPOBOIMIKNCH IPH Clie-
JYIOIIMX YCIOBUSX XpoMaTorpadupoBaHusi: BBOJ MpoOkI ¢ pesneHueM notoka (1:10), kononka ZB-5MS (30 m x
0.25 mm x 0.25 mxm), Temmeparypa umkekTopa 280 °C, ra3-HOCHUTEIb — TeIHH, CKOPOCTh Ta3za 4epe3 KOJIOHKY
29 MJ1/MUH.

Pe3ysbTaThl M HX 00cy:kIeHHe. Peructpanus aHATUTUYECKHX CUTHAIOB MIPOBOIMWIACH IIPU CIETYIOLIUX
napameTpax Macc-CIeKTpOMEeTpa: TeMIlepaTypa NepexoqHol ITMHUY 1 ucTouHuKa HoHOB 280 u 250 °C, cooTBeT-
CTBEHHO, 31ekmporHas uonuzayus (A1), nuamna3on peructpupyeMbeix macc ot 50 o 500 Jla [11].

XpomarorpaMMa H-TEKCAHOBOT'O SKCTPAKTa JJaHa Ha PHC.

{x10,000,000)
MG (100)
257

20
1.51

1.0

Puc. Xpomarorpamma
[lepeuenp coenuHeHHMH, UACHTH(UIIMPOBAHHBIX B DKCTPAKTe TpaBbl yaOpela, UX KOJIMYECTBEHHOE CO-
JiepKaHue, TIPUBEACHBI B TalJ., JTaHHbIE KOTOPOH OBUIM MCIIONB30BAHBI IS pacdyera CTPYKTYPHO-TPYHIIOBOIO
COCTaBa 3KCTPAKTa.

Tabnuya

Cnucok coexuHeHH

7.346 0,02 | o-Xylene

8.567 0,03 | (IR)-2,6,6-Trimethylbicyclo/3.1.1] hept-2-ene
8.842 0,39 | (15)-2,6,6-Trimethylbicyclo[3.1.1] hept-2-ene
9.470 0,04 | Camphene

10.383 0,01 | .alpha.-Pinene

10.545 0,03 | Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-
10.856 0,07 | 1-Octen-3-ol

10.946 0,03 | Bicyclo(3.1.1)heptane-2,3-diol, 2,6,6-trimethyl-
11.059 0,07 | .beta.-Pinene

10 11.327 0 1,4-Pentadiene, 2,3,3-trimethyl-

11 11.463 0,03 | 3-Octanol

12 12.059 0,02 | Cyclohexene, 1-methyl-4-(1-methylethylidene)-
13 12.376 0,21 | p-Cymene

14 12.523 0,1 Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S)-
15 12.608 0,09 | Eucalyptol

16 12.802 0,01 | (18)-2,6,6-Trimethylbicyclo/3.1.1] hept-2-ene

17 13.185 0,03 | .beta.-Ocimene

O ||| |W[IN|—
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18 13.597 0,12 | .gamma.-Terpinene

19 14.073 0,04 | .alpha.-Methyl-.alpha.-[4-methyl-3-pentenyl] oxiranemethanol

20 14.547 0,01 | (3-tert-Butyl-5-hydroxymethyl-cyclohex-2-enyl)-methanol

21 14.644 0,04 | .alpha.-Methyl-.alpha.-[4-methyl-3-pentenyl] oxiranemethanol

22 15.053 0,01 Octane, 2-bromo-
Cyclohexanol, 2-methyl-5-(1-methylethenyl)-,

23 15.290 3,58 (l.alpha.,2.alpha.,5.beta.)-

24 15.587 0 7-Thiabicyclo[4.1.0] heptane, 3-methyl-

25 17.006 0,05 | (+)-2-Bornanone

26 18.049 0,01 | Cyclohexene, 1-methyl-3-vinyloxy-

27 18.299 0,05 | endo-Borneol

28 18.444 0,01 2-Furanmethanol, 5-ethenyltetrahydro-.alpha.,.alpha.,5-trimethyl-, cis-

29 18.595 0,02 Carane, 4,5-epoxy-, trans

30 19.553 0,15 | .alpha.-Terpineol

31 19.703 0,05 | Butanoic acid, 3-hexenyl ester, (Z)-

32 20.156 0,01 | Bicyclo[2.2.2]octane, 1-bromo-4-methyl-

33 21.306 0,51 | 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-

34 21.647 0,03 | Oxiranecarboxaldehyde, 3-methyl-3-(4-methyl-3-pentenyl)-
Bicyclo[3.1.1] hept-3-en-2-0l, 4,6,6-trimethyl-, [1S-

35| 2212000020k 2 beta, s.alpha.)) -

36 22.836 0,03 | 1,6-Octadien-3-ol, 3,7-dimethyl-, 2-aminobenzoate

37 23.710 | 13,63 | (-)-cis-Myrtanol

38 24.565 0,32 | 2,6-Octadienal, 3,7-dimethyl-, (Z)-

39 25.579 0,04 | But-2-ynoic acid, 1,7,7-trimethyl-bicyclo[2.2.1]hept-2-yl ester

40 26.797 0,02 | (R)-lavandulyl acetate

41 27.228 0,7 Thymol

42 27.742 0,5 Carvakrol

43 28.040 0,04 | .gamma.-Elemene

44 78 643 0.19 Cyclohexan.e, 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1-
methylethylidene)-

45 29.480 0,01 | .alpha.-Cubebene

46 29.607 0,02 | Bicyclo[2.2.1]hept-2-ene, 1,7,7-trimethyl-

47 30.307 0,01 | 4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, acetate

48 30.882 0,34 | Neric acid

49 31.315 2,94 | Neryl (S)-2-ethylbutanoate
Cyclohexane, I-ethenyl-1-methyl-2,4-bis(1-methylethenyl)-,

S0 31631004 1 6 1 ivha, 2 beta., 4. beta.)]-

51 32.853 1,07 | Bicyclo[5.2.0]nonane, 2-methylene-4,8,8-trimethyl-4-vinyl-

52 33.279 0,15 | .beta.-copaene

53 33.627 0,04 | Guaia-1(10),11-diene

54 33.834 0,06 1,6-Cyclodecadiene, 1-methyl-5-methylene-8-(1-methylethyl)-, [S-
(EE)]-
Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8-methylene-,

55 | 34267 | 035 []R}i(]R*,4Z,9S*)]- v v

56 34.453 0,19 | Alloaromadendrene

57 35.032 0,04 | .alfa.-Copaene

53 35950 1.6 1,6-Cyclodecadiene, 1-methyl-5-methylene-8-(1-methylethyl)-, [S-
(EE)]-

59 35789 1,05 ;E?Eﬁclodecadlene, 1-methyl-5-methylene-4-(1-methylethyl)-, [S

60 36.332 1,72 | Bicyclo[5.2.0]nonane, 2-methylene-4,8,8-trimethyl-4-vinyl-

61 36.523 0,06 | Isoledene

62 36.716 0,11 | .alfa.-Copaene

63 36.987 0,08 | Cedrene

64 37.268 0,05 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4, 7a-trimethyl-, (R)-
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65 37.672 0,78 | cis-.alpha.-Bisabolene

66 38.164 0,02 | Isoaromadendrene epoxide

67 38.382 0,07 | (R)-lavandulyl acetate

68 38.711 0,03 | Caryophyllene

69 39 487 0.55 1H-Cycloprop[e]azulen-3-ol, decahydro-1,1,7-trimethyl-4-methylene-,
’ i [lar-(la.alpha.,4a.alpha.,7.beta.,7a.beta., 7b.alpha.)] -

70 40.406 0,17 | Neryl (S)-2-methylbutanoate

71 40.825 0,11 | Neryl (S)-3-methylbutanoate

7 41.161 0.15 1H-Cycloprop[e]azulen-5-ol, decahydro-1,1,7-trimethyl-4-methylene-
) ’ J[lar-(la.alpha.,4a.alpha.,7.beta., 7a.beta., 7b.alpha.)] -

73 42,591 0.06 1H-Cycloprop[e]azulen-7-ol, decahydro-1,1,7-trimethyl-4-methylene-
) ’ J[lar-(la.alpha.,4a.alpha.,7.beta., 7a.beta., 7b.alpha.)] -

74 43,189 0,07 | Isoledene

75 44.041 0,06 | Cubenol

76 45223 0,04 | Andrographolide

77 46.101 0,09 | Andrographolide

78 46.482 0,08 | Lanceol, cis

79 49.110 0,02 | (-)-Spathulenol

80 49.485 0,11 | Benzoic acid, 2,4-dihydroxy-3,6-dimethyl-, methyl ester

81 53.532 0,11 | Tetradecanoic acid

82 55.477 0,01 | Cholestane, 4,5-epoxy-, (4.alpha.,5.alpha.)-

83 56.588 0,02 | I-Octadecyne

84 56.881 0,05 | Longipinocarveol, trans-

85 57.671 0,32 | 3-Octadecyne

86 58.014 0,17 | 2-Pentadecanone, 6,10, 14-trimethyl-

87 59.087 0,1 | 7-Octadecyne, 2-methyl-

88 60.057 0,1 | 7-Octadecyne, 3-methyl-

89 61.244 0,02 | Nonane, 3-methyl-5-propyl-

90 62.052 0,02 | 9-Octadecenal, (7)-

91 62.296 0,06 | Cyclodecasiloxane, eicosamethyl-

92 62.507 0,01 | Hexadecanoic acid, methyl ester

93 63.709 0,09 | Dibutyl phthalate

94 64.886 2,04 | n-Hexadecanoic acid

95 68.486 0,06 | Cyclooctasiloxane, hexadecamethyl-

96 70.215 0,07 | 2-Acetoxy-1,1,10-trimethyl-6,9-epidioxydecalin

97 70.733 0,39 | Phytol

98 71.461 0,05 | 5,8,11,14,17-Ficosapentaenoic acid

99 71.787 0,03 | Cyclododecyne

100 72.996 2,75 | 9,12,15-Octadecatrienoic acid, (Z,7,7)-

101 74.400 0,46 | Octadecanoic acid

102 76.111 0,25 | Cyclononasiloxane, octadecamethyl-

103 77.920 0,02 | 1,1"-Bicyclopentyl, 2-hexadecyl-

104 83.147 0,04 | Acetic acid, trifluoro-, undecyl ester

105 83.519 0,06 | Hexadecanoic acid, 1-(hydroxymethyl)-1,2-ethanediyl ester

106 84.089 0,05 | Heptacosane, 1-chloro-

107 88.005 0,11 | 2H-Pyran-2-one, tetrahydro-6-nonyl-

108 96.442 0,42 | Methyl 8,11,14,17-eicosatetraenoate

109 97.992 0,43 | 2-methyloctacosane

110 99.093 0,08 | Phthalic acid, 6-methylhept-2-yl octadecyl ester

111 99.787 0,12 | Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexenyl ester

112 100.278 | 0,09 | 9,19-Cyclolanost-23-ene-3,25-diol, 3-acetate, (3.beta.,23E)-

113 101.094 | 0,56 | Tetracontane

114 102.206 | 0,31 | 2-methyloctacosane

115 103.411 0,39 | Tetradecanal-
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TIpooonxcenue mabauybwl

116 104.516 | 0,34 | Tetracosane

117 104.907 0,2 Pentacontane

118 106.043 1,56 | Hexacontane

119 | 106.741 | 0,19 | Pentanoic acid, 1-ethenyl-1,5-dimethyl-4-hexenyl ester

120 | 107.813 | 1,02 | Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexenyl ester

121 | 108.747 0,1 2-methyltetracosane

122 | 109.233 1,15 | Heptacontane
6,10,14,18,22-Tetracosapentaen-2-0l,

123 110.788 | 1,65 3-bromo-2,6,10,15,19,23-hexamethyl-, (all-E)-

124 112.523 | 0,65 | Pentadecanal-

125 113.954 | 0,62 | Octacosane

126 | 114.540 | 0,42 | 2-methylheptacosane

127 | 116.543 8,9 | 2-methylhexacosane

128 | 117.079 | 0,95 | (-)-trans-Myrtanyl acatate

129 | 117.603 1,6 | i-Propyl 9,12,15-octadecatrienoate

130 | 118.149 | 0,26 | 2,6,10,14-Tetramethyl-7-(3-methylpent-4-enylidene) pentadecane
Bicyclo[4.1.0] heptan-3-ol, 4,7,7-trimethyl-,

3L U916 100.37 | 1yp 1 alpha., 3.beta., 4.alpha., 6.alpha.)] -

132 | 120.487 | 0,22 | 2-methyloctacosane

133 121.295 1,41 | Nonacosane

134 123.452 1,49 | Decacosane

135 124.541 0,24 | 9-Hexacosene

136 | 125.355 | 0,21 | Cholesta-4,6-dien-3-ol, (3.beta.)-

137 | 126.240 | 0,15 | .gamma.-Tocopherol

138 126.825 0,94 | Hexadecanal-

139 128.835 0,63 | Triacontane

140 [ 129.841 | 0,36 | 2-methylnonacosane

141 130.987 0,2 10-Nonadecanone

142 133.149 | 10,82 | Heitricontane

143 135.720 | 0,24 | 9-Heptacosene

144 137.136 0,44 | Tetracontane-1,40-diol

145 | 139.612 | 0,12 | 2-methyldocontane

146 140.971 1,07 | Nonacosane

147 144.562 1,46 | Dotricontane

148 | 150.695 | 1,02 | Heptadecanal-

149 152.365 1,66 | .beta.-Sitosterol

150 153.595 0,57 | Nonacosane

151 [ 155.310 | 0,65 | 2-methyltriacontane

152 | 158.125 | 0,49 | 1,1,4a-Trimethyl-5,6-dimethylenedecahydronaphthalene

153 160.587 | 6,24 | Tritriacontane

154 | 161.764 | 0,36 | (1S,6R 95)-5,5,9,10-Tetramethyltricyclo[7.3.0.0(1,6)]dodec-10(11)-ene

155 | 168.085 | 0,24 | 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

156 171.918 | 0,69 | Cholest-4-en-3-one

157 173.964 | 0,56 | Tetratriacontane

158 179.955 0,37 | Tetratetracontane

159 190.681 0,65 | Octadecanal-

160 | 205.954 0,4 Tetrapentacontane

161 209.741 0,3 Urs-12-en-28-al

162 | 212.689 | 0,07 | 2-Pentacosanone

XapakTepHOi 0COOCHHOCTHIO COCTaBa H-TEKCAHOBOTO YKCTPAKTA TPaBbl Yabpera sSBISETCS 3HAYUTEIILHOE
npeoOiiajanue B HEM yriaeBo1opoaoB — 65,30 (Macc. % OT 3KCTpakTa), U3 KOTOPBIX 110 26,25 (Macc. % OT CyMMBI
YTIIEBOIOPOIOB) MPUXOAUTCS Ha TEPIIEHBI U UX MPOU3BOJHBIC, HantpuMep, Camphen, a- u S-Pinen, n-Cymen, [-
Ocimen, y-Tetpinen, a-Cubeben, o- u p-Copaen, Cedren, Caryophyllen, (+)-2-Bornanon, endo-Borneol, Caren,
4,5-epoxy-trans; (—)-cis Myrtanol, y-Elemen, Jsolden u npyrue. Cpeau yrieBoJOpOI0B TOMUHUPYIOT H-aJTIKaHbBI
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(ot Cj3 no Cs4), ankuI3aMeIeHHBbIE IUKIOTeKCcaHbl M 1uKiIorekcensl (Cyclohexan, I-ethenyl-1-methyl-2-(1-
methyl ethenyl)-4-(1-methylethyliden) Cyclohexen, I-methyl-4-(1-methyl-ethyliden); Cyclohexen, 1-methyl-3-
vinyloxy; Cyclohexen, 1-ethenyl-1-methyl-2.4-bis(1-methylethenyl)-[1S-(1.a., 2.5.,4.p.)]; OUIUKINIECKUX YTIIC-
BOAOPOIOB: Bicyclo [3.1.1] heptan, 6,6-dimethyl-2-methylene-,(1s): Bicyclo [2.2.2] octan, 1-bromo-4-methyl;
Bicyclo [2,2.1] hept-2-ene, 1,7,7-trimethyl; HazHaunTenpbHOE KOMMIecTBO alKUHOB (C5,Cj9): I-Octadecyn, 3-
Octadecyn, 7-Octadecyn, 2-methyl, 7-Octadecyn, 3-methyl, Cyclododecyn (C;;); apeHoB: o-Xylen; 1,1’-
Bicyclopentyl, 2-hexadecyl; 1,1,4a-Trimetgylenedecahydronaphalen w np.

[lepeuensr WHOUIMPOBAHHBIX TEPIICHOB M WX IPOW3BOAHBIX COOTBETCTBYET COCTaBY A(UPHOrO Macia
TpaBbI yabpela, YKa3aHHOMY B HAyYHBIX MTyOIHUKAIUIX.

Cpenu KapOOHOBBIX KHCJIOT OTMEUEHO IIpeoOiamaHue KOJIMYECTBEHHOrO conaepxkauus: 9,12, 15-
Octadecatrienoic acid (Z,2,7); C;g— 51.28 n 5.8, 11, 14, 17-FEicosapentaenoic acid (C,y) — 0.95, a Taxxe H-
Hexadecanoic acid — 38.56 (macc. % OT CyMMBI KHCIIOT), COOTBETCTBEHHO. Ba)KHBIM SBJISETCS MPUCYTCTBUC B
JKCTPAKTE MOJIMHEHACHIIEHHBIX KUPHBIX KAPOOHOBBIX KUCIIOT, COACPKAMMX 3 U 5 MBOUHBIX cBszei. OcoOyro
pOJIb UrpaeT auHojdeBas kucnota: 9,12,15-Octadecatrienoic acid (Z,7Z,7), nerko npeBpaIiaroTcs B OpraHu3Me B
apaxuIOHOBYIO KHCIOTHL. [loMMHEHACHIIIICHHBIC KUPHBIE KapOOHOBBIE KUCIOTH HEPEAKO HMEHYIOT BHTAMHHOM
F, HemoCcTaToOK KOTOPOTO COMPOBOXKAAETCS AEPMATUTOM, OSCILIOANEM, IMaTOJIOTHYECKIMH U3MEHEHUSIMH B TI0Y-
KaxX, CHIDKCHHEM CONPSDKCHHOCTH OKUCICHUS U (HochHOpHINPOBAHUS, ABIXaTSIFHOTO KOHTPOJSI B MUTOXOHIPH-
SIX, TUTIEPIIATIHIEMHEH.

OcHoBHas (GHU3HONIOTHYECKAsT POJIb HEHACHIIICHHBIX JKUPHBIX KUCIOT, TIO-BUANMOMY, COCTOHUT B UX yd4a-
CTHH B TIOCTPOCHUH KIICTOYHHIX MeMOpaH M B CHHTE3¢ NPOCTArJaHIUHOB. APaxWAOHOBAsS KUCIOTA SBIIICTCS
HEOOXOTUMBIM UCXOJHBIM MPOJYKTOM Il OMOCHHTE3a BCCH CYMMBI MPHUCTATIQJUHOB, MPOCTALUKINHA, TPOM-
OOKCaHOB, JIEUKOTPUEHOB, 00Pa3yIOIINX «KacKaj apaxUIOHOBOH KHCIOTbI». OHU BBIMOJHSIOT (QYHKIHIO TKaHe-
BBIX PETYJIATOPOB (2yTOKOHMJIOB), 8 TAKXKE OTPHULATENHHYIO POJIb MPH NAaTOJOIMYECKUX COCTOSIHUSX (QJICPTuH,
BOCTIAJIMTENIBHBIX PEAKIHSIX U T.11.).

3amyTa NOJIMHEHACHIICHHBIX KUPHBIX KUCIOT B Pa3IMYHBIX TKAHSIX, OCOOCHHO B MEYCHHU, OT MEPOKCH-
JTA3HOTO OKHCIEHUS (aHTHOKCHUAAHTHBIN 3(dekT) ocymecTBisercs ButaMuHoM E (a-Tocopherol), KOTOpBIi
MPUCYTCTBYET BO (PpaKIMK CTEPHHOB, CPEIAW KOTOPBIX Takke oOHapykeHbl: fS-Sitosterol, Cholest-4-en-3-one,
Cholesta-4,6-dien-3-ol, (3.5.),Cholestan, 4,5-epoxy-, (4.a., 5.0.); 9,19-Cyclolanost-23-ene-3,25-diol, 3-acetat
(3.5., 23 E) u npyrue. OnpeaeieHHy0 pOJib B 3aIIMTE HEHACHIIIEHHBIX COCAMHEHUH Pa3IMYHbIX KJIACCOB OT ITe-
PEKHICHOTO OKHCIICHUS MTPAIOT (PEHOJBI, HAaIpuUMep, THMOJI U KOPBAKPOJI MPHUCYTCTBYIOIINE B 3(pUpHOM Macie
TpaBHl 4abperna. AHTHOKCUIAHTHBIN d(PPEKT paCTUTENBHBIX ()EHOJIOB COTIOCTABHM C aKTUBHOCTBIO ATAHOJNA — G-
Tocopherola, nnn npeBocxoaut e€. PacTurenbHble (EHOBI MPOSBISIIOT TPOTHBOMUKPOOHOE, MeMOpaHOCTa0H-
JM3UPYIOLEE U LIUTa3aIlUTHOE IeHCTBHUE.

[MTocTaBmyKaMH pa3IMYHBIX HEHACBIIICHHBIX KapOOHOBBIX KHCJIOT Takke sBisitorcs (9-Octadecenal (Z),
2,6,-Octadeienal, 3,7-dimethyl-, (Z), a cnoxHbie 3Upbl — KAPOOHOBBIC KHCIOTHI, 00pa3yIOIIUECS MPH THAPAB-
JIMYECKOH 1 OMOXMMHYECKOH nepesTepuukanu 3pupoB, J0Js1 KOTOPIX B H-TEIbCAHOBOM 3KCTpakTe — 3,63 n
6,49 (macc.%), COOTBETCTBEHHO.

®ypaH 1 Ipou3BOAHEIEC ((PIaBOHOWIIBI) MIPEACTABICHEI B 3KCTPAKTE COSNUHEHUAMU: 2-Furannethanol, 5-
ethenyltetrahydro-, o,a, Strimethyl-, cis; 2H-Puran-2-one, tetrahydro-6-nonyl w 2(4H)-Benzofuranon, 5,6,7,7a-
tetrahydro-4,4,7a-trimethyl, - (R), B xonmmuectBe — 0,17 (Macc. %). OHM TPOSABIAIOT KaMWUISPOYKPEIUISIonee
(P-BUTaMHUHHOE), KapIUOTPOIHOE, CMa3MOJIUTHYCCKOS W THIIOTEH3WBHOE, KPOBOOCTAHABIHMBAIOIINE, MOYECTOH-
HOE, JKETYCTOHHOE U 3aIUTHOE CHCTBUSI.

Hanpumep, criasMoiuTHYECKOE IEHCTBHE MPOSBIISIETCS B OTHOIICHHH KOPOHAPHBIX, MEHBIIIE MO3TOBBIX
COCYJIOB, KUIICYHHKA, OPOHXOB, MATKH, JKEITYCBBIBOASAIIMX MMyTEH; THIOTCH3UBHOE — MPHU JICYCHHUH HAYaIbHBIX
CTa[uil TUIIEPTOHHUYECKON OOJIE3HHU; KapJHOTOHUYECKOE — CBSI3aHO C MIEPBUYHBIM MOJIOKUATEIHLHBIM BIUSHHUEM Ha
SHEpreTHUecKuii 00OMeH MuoKapaa (MOBBIIIEHHE YTHIW3AlMU TIIOKO3bl, KOAPQPUIIMEHTA MOJIE3HOTO JIeHCTBUS
UCIIOJIb30BaHMs KUCIOPO/ia), 000TallleHHeM Cep/ilia NOHAMHM KaJlusl.

CoupThl, NPUCYTCTBYIONIME B H-TEKCAHOBOM JKCTpaKTe TPaBbl yabpela, UMEIOT JOCTaTOYHO CIIOXKHYIO
CTPYKTYpPY UX MOJIEKYJ; CBOOOJHBIE CIIUPTHI BecbMa orpaHudeHHbI: /-Octen-3-ol, 3-Octanol, 2,6-Octadien-1-ol,
3,7—dimethyl-,(Z), a B OCHOBHOM OHH SIBIITIOTCS] TIPOM3BOIHBIMH [IUKJIOT€KCAaHA, BRICOKOMOJICKYIIIPHBIX aJKa-
HOB W ankeHOB: Bicyclo[3.1.1]heptan-2,3-diol, 2,6,6-trimethyl, Bicyclo[3.1.]hept-3-en-2-0l, 4,6,6-trimethyl, -
[1S—(1l.a., 2.B., 5.0)], Bicyclo [4.1.0] heptan—ol, 4,7,7-trimethyl-, [IR-(1.0., 3.5., 4.a., 6.a)]: 1H-Cycloprop [e]
azulen-5-ol,  decohydro-1,1,7-trimethyl-4-methylene-,  [lar(la.a., 4a.a., 7.0., 7ap., 76.0)]: I1H-
Cycloprop[e]azulen-7-0l, decahydro-1,1,7-trimethyl-4-methylene-, [lar(la.o., 4a.o., 7.p., 7.a.f., 76.a)];
Tetracontan — 1.40-diol; 4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, acetat; Cyclohexanol, 2methyl-5-(1-
methylethenyl)-, (1.a., 2.0., 5.p), Ha KOTOPBIH npuxoauTcs — 57,29 (Macc. % OT CYMMBI CITUPTOB).

Keronsr mpencTaBieHBl TOJNBKO TpeMms coequHeHusmMu: 2-Pentadecanon, 6,10,14-trimethyl, 10-
Nonadecanon, 2-Pentacosanon, ipu o011eM cojepxanuu B skcrpakte — 0,44 (macc. %).

IlepeueHp coeTUHEHNH, HACHTU(GUIIMPOBAHHBIX B H-TEKCAHOBOM JKCTPAKTE, YKa3bIBaeT Ha (pakT mocra-
TOYHO CEJEKTHUBHON IKCTPAKIIUU H-TEKCAHOM OCHOBHOH JI0JIM 3()MPHOTO Maciia — OJTHOM U3 COCTABJIAIOINIEH Yac-



BECTHUK HOBbIX MEOAULIMHCKUX TEXHOMNOIUI. 3nekTpoHHoe usnaHue — 2021 —N 5
JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition — 2021 - N 5

Tell OPraHMYECKOro BEIIECTBA TPaBbl Yabpera, 000raéHHON MMPOKOH raMMO#l TEPIICHOB, a3yJICHOB, CTEPHHOB,
H- M M30QJIKAHOB, IUKJIOTCKCAHOB M IMKJIOI'CKCCHOB, HEOOIBIIUM HA0OOPOM HACHIIICHHBIX U MOJUHCHACHIIICH-
HBIX KHUPHBIX KAPOOHOBBIX KUCIIOT, CIIOXKHBIX 3()HPOB, CIIUPTOB M KETOHOB. H-rekcaH, Kak HEMOJSPHBIA PACTBO-
pHTENb, MPAKTHYECKH HE 3aTPOHYJ OCHOBHBIX MpEACTaBUTENCH (eHOJOB, (IaBOHOUIOB, KCAHTOHOB, a30T- U
CepoCcoepIKAIUX COSANHECHUH, TITUKO3UA0B, ajbaerunoB. OboraieHne MpenaparoB TpaBbl yadpena CTPOro
OTpe/IeJICHHBIM Ha0OPOM COCIUHEHHH BEChbMa BRXKHO IUISl UX MOJYYCHHS C MOSBICHHEM Crelu(u4ecKoi Ha-
MIPaBJICHHOCTH (apMaKOJIOTHIECKOTO AEUCTBUS, TOJIBKO B y3KOM CHEKTpe 3aboneBanwuii [4, 6, 9, 13].

3akiaroyenue. MeToIOM XpOMaTO-MacC-CIIEKTPOMETPUH BIIEPBEIC MOAPOOHO M3YYCHBI OCOOCHHOCTH XH-
MHYECKOT0 COCTaBa I(UPHOr0 Macjia TpaBbl dadpelia Ha MPUMEpPE €ro H-TeKCAaHOBOTO JKCTPAKTa, B KOTOPOM
UACHTUPHUIMPOBAHO 162 MHAMBHIYaTbHBIX COCIUHCHHUN, 0XapaKTEPU30BAHHBIX MaCC-CIICKTPaMH, CTPYKTYPHBI-
MU (hopMyJTIaMHu, KOJIMICCTBEHHBIM COJICPKAHUEM KaXKIOTO M3 HHUX. Y CTaHOBIICHO, YTO H-TEKCaH 3KCTParupoBal
COCTaB OPTaHMYECKOrO BEIIECTBA TPABBI Yabpea COSAMHEHUS B OOJBIION CTENCHH OTBEYAIOIICH COCTaBY d(up-
HOTO Macja, COOTBETCTBEHHO 3TOMY JICJIACTCS OIMPECICHHBINA BBIBOJ O CHCIU(pUUCCKON (PapMaKoIOrHISCKOM
JIESITETBHOCTH H-TEKCAHOBOTO YKCTPAKTA.
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