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LIPOPHILIC COMPONENTS OF SATUREJA AMANI

Annotation. Saturejaisan annual herbaceous plant of LamiaceaeLindle family. Satureja has been known since
ancient times. In Greece and in the Roman Empire peopleused it inmedicine andas a spice.

LamiaceaecLindle family consists of 200 sorts and 3500 species and occupies the 13th place by the variety of
species and the 3rd place by distribution on the Earth. The wide distribution and availability of biologically active
agents creates great opportunities for using the types of this family in world medical practice [1-3].

Previously we have investigated amino-, acid-fatty and vitamin of three types of Satureja plant: S. amani, S.
montana and S. illiryca [4].

The aim of this study is the determination of lipophilic constituents of Satureja plants growingin Kazakhstan.

The object of our research is the aerial part of genusSaturejaplant. This plant was prepared during blossoming
at the Institute of a Phytointroduction and Botany of the Ministry of science and education of the Republic of
Kazakhstan.

The volatile oil constitutes were extracted fromaerial part of a Saturejaamaniplant by water steamdistillation.
They were analyzed by GC-MS method. Eighty three compounds were separated. The major volatile oils of S.
amaniare Hexacosane (16.52%), Tricosane (13.12%), Heneicosane, 11-decyl- (7.94%), gamma.-Sitosterol (5.69%),
Dotriacontane, 2-methyl-(3.58%), Hentriacontane (2.90%) Triacontane (E)- (1.73%),0Octacosane (1.32%).
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Materials and Methods

Plant material: S. amani was collected in Almaty botanical garden, in July 2014. The oils were
isolated bywater-distillation for 4 hrs and then dried over anhydroussodium sulphate.

GC-MS analysis: the aerial part of S. amaniwas analyzed by Electron Impact lonization(EI) on
Perkin-ElemerAutosystemXL-TurboMass (Gas Chromatograph coupled toMass Spectrometer) fused
silica capillary column(30m x 2.5mm; 0.25 pm film thickness), coatedwith PE-5 ms was utilized. The gas
carrier washelium (99.999%). The column temperature wasprogrammed from 60°C (held for 5min), at
2°C/minto180°C, at 3.5°C /min to 290°C.

The latter temperature was maintained for 40min(the parameters of obtaining were the following: full
scan; scan range 40-350 amu). The injector temperature was 310°C. Injection:with a 0.1ul: detector ion
source (EI-70eV).Samples were injected by splitting with the split ratio1:60.

Identification of the compounds: Identificationof compounds was done by comparing the NISTand
Wiley library data of the peaks and mass spectraof the peaks with those reported in literature. Percentage
composition was computed from GCpeak areas on PE-5 ms column without applyingcorrection factors [5-
6].

Results and discussion

Volatile oils from the aerial parts of S. amaniwere analyzed by GC-MS. Eighty three compounds
were separated. Their relative contents weredetermined by area normalization. Obtained dataare presented
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in Table 1. It reports the composition of the volatiles of theaerial parts of S. amani.Eighty three
componentshave been identified in the volatiles of S. amani. The major constituents areHexacosane
(16.52%), Tricosane(13.12%), Heneicosane, 1l-decyl- (7.94%), gamma.-Sitosterol(5.69%),
Dotriacontane, 2-methyl-(3.58%), Hentriacontane (2.90%) Triacontane (E)- (1.73%),0Octacosane(1.32%).
According to the report,Hexacosane (16.52%), Tricosane (13.12%), Heneicosane, 11-decyl- (7.94%)
show antioxidant effects and antiseptic is present in many extracted oils of various plant species, act as an
antihypernociception and anti-inflammatory [7]. The major volatile constituent Benzene, 1,3,5-tris(2,2-
dimethylpropyl)-2-iodo-4-methyl-(0.67%) showed antimicrobial and antibacterial activates [8, 9]. Delta.-
Terpineol, acetate (0.11%) and essential oils containing this terpenoid compound are widely used as a
fragrance in cosmetics, as a scent in household products, and as a flavoring additive in food and alcoholic
beverages [10]. The hexane extract of Saturejaamaniwhich contains mainly hexacosane and heneicosane
and extract has exhibit the potent antibacterial activity over a board spectrum against 25 phytopathogenic
bacterial strains [11]. The chemical composition:nonadecane, heneicosane, hepatadecane, hexadecanoic
acid, octadecanoic acid, and it shows antimicrobial activity against 13 bacteria and 8 fungal strains and it
also has cytotoxic effect against two tumoral human cell lines HeLa and MCF-7 [12]. The pheromone
heneicosane (C21) has been proved to be effective in attracting the female Aedes Egypt to lay eggs in the
treated water and the growth of the larva is controlled by insect growth regulator diflubenzuron [13]. The
benzene extract contains terpenoids (beta-sitosterol, alpha-amyrin, lupeol, hexacosanoic acid, ceryl
alcohol and hexacosane) and bioactivities against selected pathogenic bacteria such as Escherichia coli,
Staphylococcus aurcus, Aspergillusflavus and Penicilliumchrysogenum [14]. The isolated compound
hexacosane was more active against E. coli and hexacosanoic acid had greater activity against A. flavus
[15]. Previous report stated that the compounds such as Octadecane and Heptadecane were found in both
algac and plant species showing potent antioxidant, anticancer and antimicrobial activity [16-17]. In
present study, Octadecane and heptadecane were identified in ethanol, hexane, chloroform and
dichloromethane extract of Saturejaamani. The methanol and acetone extract of Saturejaamani identified
the hexadecane, heptadecane, eicosane, octadecane, phenol and pentadecane by GC-MS and these
compounds show antibacterial activity against Staphylococcus aureus and Salmonella typhimurium[18].
The ethyl acetate extract shows potent antimicrobial activity against gram positive, gram negative, yeast
and fungi and GC-MS analysis of ethyl extract reveals that heptadecane, octadecane, hexadeconic acid,
tetracosane [19].Propanamide, 3-bromo-N-(4-bromo-2-chlorophenyl)-has good anti-inflammatory activity
in rats [20].

Table 1 — The volatile constituents of aerial parts of S. amani.

PeakNo. Constituents tr(min) MOI‘I:EEi:rFor MW Co(;[snt
1 4,7-Methano-1H-indene, octahydro- 6.020 CioHis 136 0.10
2 1-(4-Hydroxymethylphenyl)ethanone 6.876 CoH;,0 134 0.10
3 Pentasiloxane, dodecamethyl- 10.922 C1oH3005Si5 370 0.07
4 delta.-Terpineol, acetate 12.570 C1,Hy00, 196 0.11
5 Cyclopentasiloxane, decamethyl- 14.614 C1oH3005Si5 370 0.08
6 Neophytadiene 18.093 CyoHag 278 1.04
7 2-Pentadecanone, 6,10,14-trimethyl- 18.200 CgH30 268 0.19
8 Neophytadiene 18.596 CyoHag 278 0.33
9 3,7.11,15-Tetramethyl-2-hexadecen-1-ol 18.949 CyoH40 296 0.67
10 2-Piperidinone, N-[4-bromo-n-butyl]- 19.720 CoH;6BINO 154 0.13
11 Hexadecanoicacid, methylester 19.795 Cy7H3,0, 270 0.14

12 n-Hexadecanoicacid 20.490 CiH3,0, 256 0.17

13 ———
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13 PalmiticAcid, TMS derivative 22.139 C1oHy0,Si1 328 0.70
14 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 22.963 C1oH340, 294 0.31
15 10-Octadecenoic acid, methylester 23.081 C19H360, 296 1.53
16 8-Oxabicyclo[5.1.0]octane 23.327 C,H;,0 112 0.19
17 2.,3.4.4a.8 8a-Hexahydro-pyrano[3,2-b]pyran 23.830 CgH1,0, 140 0.37
18 2-Piperidinone, N-[4-bromo-n-butyl]- 24.494 CoH;sBrINO 154 0.15
19 Hexanedioic acid, bis(2-methylpropyl) ester 24.718 C14H604 258 0.16
20 9,12-Octadecadienoic acid (Z.,7.)-, TMS derivative 25.093 Cy H00,81 352 0.14
21 n-Hexanoic acid, dimethyl(chloromethy1)silyl ester 25.200 C,oH,,ClO,S1 236 0.46
22 2-Butenedioic acid (E)-, bis(2-ethylhexyl) ester 25.371 CyoHas04 340 0.18
23 Stearicacid, TMS derivative 25.628 CyHO0,81 356 0.15
24 2-Methyltetracosane 26.527 CysHsy 352 0.19
25 4,8,12,16-Tetramethylheptadecan-4-olide 27.426 Cy1HyO, 324 0.31
26 Hexadecane 28.154 CgHay 226 0.28
27 (S)(+)-Z-13-Methyl-11-pentadecen-1-ol acetate 28.625 C1gH340, 282 0.27
28 Hentriacontane 29.738 C31Hgy 436 0.92
29 3-Cyclohexylthiolane,S,S-dioxide 29.813 CoH130,S 202 0.14
30 Octadecylpropylether 30.252 CyHyO 312 0.26
31 Bis(2-ethylhexyl) phthalate 30.487 Cy,H30y 390 0.70
32 1,3-Dithiane, 2-butyl-2-[2-(1,3-dithian-2-y1)phenyl]- 30.851 C1gHy6S4 370 0.14
33 Tetratetracontane 31.247 C44Hog 619 0.40
34 Cyclopentadecanone, 2-hydroxy- 31.740 C15HgO, 240 0.11
35 Tetracosane 32.168 Cy4Hsp 338 0.61
36 Hexacosylpropylether 32.360 CpHgO 424 0.13
37 Heptacosane 32.714 Cy7Hsg 380 3.40
38 Cyclononasiloxane, octadecamethyl- 32.949 C13Hs540081y 667 0.18
39 1-Chloroeicosane 33.602 CyoHyCl 316 0.13
40 Hexacosane, 13-dodecyl- 33.752 CagHg 535 0.70
41 Octacosane 34.116 CogHsg 394 1.01
42 Heptadecanal 34.640 Cy7H3,0 254 0.17
43 Hexacosane 34.983 CyHsy 366 1.93
44 Octacosyltrifluoroacetate 35.175 C3Hs7F50, 506 041
45 Tricosane 35.518 CosHyg 324 13.12
46 Octadecanoicacid, ethenylester 35.925 CyHiO, 312 0.11
47 Butyldotriacontylether 36.128 C3sH7,0 522 0.27
48 Heptacosane 36.321 Cy7Hss 380 045
49 Nonacosane, 3-methyl- 36.471 C3oHgo 422 1.21
50 Cyclononasiloxane, octadecamethyl- 36.727 C13Hs540081y 667 021
51 Triacontane 36.802 CaoHgy 422 1.73
52 Isolongifolan-8-ol 37.337 Cy5H,60 2292 0.23
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53 Hentriacontane 37.616 Cy1Hgy 436 2.90
54 ﬁ;ﬁf}(’;ﬁtﬁ;ﬁz‘ﬂe‘1'pr"p"‘“amide’N'(S'°h1°r°'2' 37.830 | CHRCINSO, | 2815 0.84
55 Hexacosane 38.119 CyHs, 366 16.52
56 Cyclononasiloxane, octadecamethyl- 38.440 C5Hs400S1o 667 0.93
57 2 4-Pentanedione, 3,3-di-2-butenyl- 38.643 Ci3H,00, 208 0.85
58 Octadecane 38.868 CigHag 254 0.72
59 Octacosane 39.018 CygHsg 394 1.32
60 Heneicosane 39.328 Cy1Hys 296 1.81
61 Succinic acid, 2,4,6-trichloropheny! 2-methoxypheny! ester 39.874 C7H3CLOs 403 0.45
62 Dotriacontane, 2-methyl- 40.088 Cs3Hgg 464 3.58
63 Octadecane 40.227 CigHag 254 0.71
64 g:)::f;;g;ﬁh;l A28l AP 1 113,13.00,15- 40409 | C\¢HgOSis | 577 0.50
65 Heneicosane, 11-decyl- 40.559 C3Hegy 436 7.94
66 gamma.-Sitosterol 40.966 CaoH500 414 4.11
67 gamma.-Sitosterol 41.052 CyoH50O 414 5.69
68 gamma.-Sitosterol 41.373 C,oHs,0 414 222
69 Tritriacontane, 3-methyl- 41.533 Cs4Hyg 478 2.10
70 Hexasiloxane, tetradecamethyl- 41.790 C14H4O5Sis 458 1.73
71 Eicosane 41.897 CyoHyn 282 1.33
72 Eicosane 42.860 CaoHlyy 282 1.34
73 Propanamide, 3-bromo-N-(4-bromo-2-chloropheny1)- 43.353 | CoHgBr,CINO 341,5 0.32
74 Eicosane 43.460 CooHyo 282 0.65
75 Cyclononasiloxane, octadecamethyl- 43.856 C13H5400S1y 667 0.86
76 Sy}/cczll(;);)rroc)l););fglcl:;{‘;)-oxamide, 2-cyclopropyl-2-methyl-N-(1- 44.530 C13HyNO 207 071
77 gg}:‘:f;el‘c’zifth;ll 3335 TT99ILILI3I3,I5,15- 4830 | CeHgOS | 577 0.19
78 Cyclononasiloxane, octadecamethyl- 45.333 C13Hs5400S1y 667 0.26
79 Benzene, 1,3,5-tris(2,2-dimethylpropyl)-2-iodo-4-methyl- 45.750 Cy»H3INO, 473 0.67
80 Cyclononasiloxane, octadecamethyl- 46.446 C15Hs400S1o 667 0.63
81 N-Methyl-1-adamantaneacetamide 47.516 Ci3HyNO 207 0.17
2 I(1);2(siiel(C>;<Ia;111:&1;i_l,3,3,5,5,7,7,9,9,1 1,11,13,13,15,15- 49250 C1eHgO-Sis 577 018
83 Hexasiloxane, tetradecamethyl- 49.732 C14H405S14 458 0.59
Conclusion

The volatile oils constitutes were extracted fromthe aerial part of a Saturejaamaniplantby water
steamdistillation. They were analyzed by GC-MS method Eighty three compounds were separated. Their
relativecontents were determined by area normalization inwhich 83 volatiles were identified. Active
principlesof the Kazakh traditional plant medicine,that are responsible for the activity, were
determined. The major volatile constituents are Hexacosane (16.52%), Tricosane (13.12%) and
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Heneicosane, 11-decyl- (7.94%). They haveantihypemociception,anti-inflammatory, antimicrobial,
antibacterialand analgesic activities respectively.
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SATUREJA AMANI OCIM/IITTHIH JIATTO®UIBII KYPAMIAPBI

Annrommst.Satureja—Lamiaceae LindleoTOachIHBIH OIpXKbUIIBIK LIONTECIH ociMairi. Satureja ecimmuiri epre
3aMaHHaH Oepi Oenrim. ['pexmsana sxone Pumaik mmmepusaga Oy 6CiMAIKTI MEIMIMHAAA SKOHE AOMACYIIITEP PETiHAC
KOJIJAHFaH.

Lamiaceae Lindleorbaceicel 200 TypaeH skoHe 3500 ykcac Typaepi OovbiHma 13-mmi opsix, ax Xepre tapaimyst
OotibiHma 3-1mi OpbIH anansl. KeH Tapamiysl skoHE OMOJIOTHAIBIK ar€HTTEPIiH OOMyBI OCHI TUNTET] 6CIMIIK 0TOACHI-
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CBIH QJIEMIK MEIUIMHATBIK TOKIpHOE e MalifaanyFa TaMaIna MyMKiHaik Oepeni [1-3].

Bi3 Satureja ecimuairiniy ym TypiHeH: S. amani, S. montana xxoueS. illiryca aMuH, Ma#l KbIIIKBULAAPBIH KOHE
BUTAMHHICPI 3CPTTCIIK.

By 3eprrey sxyMBICBIHBIH MakcaThl: KazakcTanaa eceTiH JHmo(PHIbAIK KypaMIbl KYPAHTBIH Safureja 6CIMAIriH
AHBIKTAY.

3epTTey KYMBICHIHBIH OOBEKTICI peTiHae Safureja eciMairi Tektec S.amaniTypiHiH >KepyCTi O6JIri ajxbIHAJbL
Byn ecimaik Typi Kazakcran PecmyOmukacheiabiy FUibIM oxoHE OiiM MHHHCTPIITIHIH (PUTOMHTPOIYKLHS JKOHC
OOTaHHKA HHCTHTYTHIHIA T'YJIACY KC3CHIHAC )KUHAJIFAH.

Satureja amanieCiMaiTiHIH >XepyCTi O6IIriHeH CyIbl Oy AUCTH/ULALMACH APKBUIBI THIO(UIBIIK KOMIOHCHTTEP
Oeminai. Byr xommonentrep ['X-MC omici OolipiHma Ttamganasl. HotmwkeciHae 83 KOMIIOHCHT AHBIKTAJIBL
S.amanieciMairivin KypambiHAarsl ¢H Oactel 3¢up Maiimapsr 6oasmHexacosane (16.52%), Tricosane (13.12%),
Heneicosane, 11-decyl- (7.94%), gamma.-Sitosterol (5.69%), Dotriacontane, 2-methyl-(3.58%), Hentriacontane
(2.90%) Triacontane (E)- (1.73%),0Octacosane (1.32%) TaObL1agsL

Tyiiiu co3nep:Satureja amani, Lamiaceae, Dpup maitnapsr, [ X-MC.
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JUITOPHUJIBHBIE KOMIIOHEHTBI SATUREJA AMANI

AHHOTANUS. Satureja - ONHONETHEE TPABIHUCTOE PACTCHUE ceMbU LamiaceaeLindle. Satureja — ObLT U3BECTEH
¢ apeBHUX BpeMeH. B I'penun u B PUMCKOH HMIIEPHU HCHOIB30BAIH €T0 B MEAHIUHE U B KAYECTBE CICIMH.

CemelictBo LamiaceaeLindle coctout u3 200 BuaoB u 3500 pasHOBHAHOCTEH M 3aHMMAeT 13- MECTO MHO-
JKECTBOM PA3HOBUIHOCTEH M 3-¢ MeCTo - pacmpeaencHueM Ha 3emue. IIIupokoe pacnpelciicHHE U HalIu4due
OHOIOrMuEeCKH ACHCTBYIOIMX ar€HTOB CO3JAI0T MPEKPACHBIC BO3MOKHOCTH JUIS HCHO/Ib30BAHUS THIIOB 3TOH CEMBU
B MHPOBOM MEIULIMHCKOM nmpakTuke [1-3].

Panee HaMu OBUTH HCCICIOBAHBIAMMHO-, JKHPHBIC KHCIOTHI H BUTAMHHBI B TPEX BUAOB PacTeHus Satureja: S.
amani, S. montana u S. illiryca [4].

Ienpro JAHHOTO HCCICAOBAHUSA SBILCTCA OIPEACICHHUE THNO(IILHO COCTABIIOIETOPACTEHUS Satureja, pac-
Tymero B Kazaxcrane.

OOBEKTOM HAIIETO UCCICAOBAHMS SBIACTCA HAA3CMHAA 4acTh PAcTCHUS poja Safureja W ee BUA S.amani.
JauHbIi BHA pacTeHHH OBLI 3arOTOBICH B IEPHOA LBSTCHUS BHHCTHTYTEC (DUTOMHTPOAYKLUMH U OOTAHUKM IPHU
MunucrepcTse Hayku 1 oOpaszosanusa PecryOimku Kazaxcran.

JIunmo(uabHbIE KOMIIOHEHTHI OBUTH M3BJICYCHBI U3 HAN3EMHOM YacTH pacTeHuiiSafurejaamani BOIHO-IAPOBOM
guctusimued. OHu Oblnu mpoanamusuposaHsl MeTogoM I'X-MC. B pesyiabTare ONpeAcicHO BOCEMbAECAT TPH
KOMHOHEHTa. OCHOBHbIME 3()VHPHBIMH MaclaMH B pacTeHuu S.amani spsnorca Hexacosane (16.52%), Tricosane
(13.12%), Heneicosane, 11-decyl- (7.94%), gamma.-Sitosterol (5.69%), Dotriacontane, 2-methyl-(3.58%),
Hentriacontane (2.90%) Triacontane (E)- (1.73%).Octacosane (1.32%).

Kmouessle cioBa: Saturejaamani, Lamiaceae; 3¢pupHbie macna; I'’X-MC.




