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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.

LamiaceaeLindle 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%).

Key words: Saturejaamani the Lamiaceae; Volatile oils; GC-MS.

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 um film thickness), coatedwith PE-5 ms was utilized. The gas
carrier washelium (99.999%). The column temperature wasprogrammed from 60°C (held for Smin), 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, 11-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 aureus, 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
algae 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) Molfgllﬁszor MW Cczf;tsnt
1 4,7-Methano-1H-indene, octahydro- 6.020 CioHie 136 0.10
2 1-(4-Hydroxymethylphenyl)ethanone 6.876 CoH,,0O 134 0.10
3 Pentasiloxane, dodecamethyl- 10.922 CoH3005Si5 370 0.07
4 delta.-Terpineol, acetate 12.570 C,Hy00, 196 0.11
5 Cyclopentasiloxane, decamethyl- 14.614 CyoH3005Si5 370 0.08
6 Neophytadiene 18.093 CyoHsg 278 1.04
7 2-Pentadecanone, 6,10,14-trimethyl- 18.200 Ci3H360 268 0.19
8 Neophytadiene 18.596 CyoHss 278 0.33
9 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 18.949 C,oHyoO 296 0.67
10 2-Piperidinone, N-[4-bromo-n-butyl]- 19.720 CoH,(BrNO 154 0.13
11 Hexadecanoicacid, methylester 19.795 C7H340, 270 0.14
12 n-Hexadecanoicacid 20.490 C16H3,0, 256 0.17
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13 PalmiticAcid, TMS derivative 22.139 C19H400,Si 328 0.70
14 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 22.963 C9H340, 294 0.31
15 10-Octadecenoic acid, methylester 23.081 C9H360, 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 CigH1,0, 140 0.37
18 2-Piperidinone, N-[4-bromo-n-butyl]- 24.494 CgH,BrNO 154 0.15
19 Hexanedioic acid, bis(2-methylpropyl) ester 24,718 Ci4Hp604 258 0.16
20 9,12-Octadecadienoic acid (Z,Z)-, TMS derivative 25.093 C,1Hy00,Si 352 0.14
21 n-Hexanoic acid, dimethyl(chloromethyl)silyl ester 25.200 CoH,,CIO,Si 236 0.46
22 2-Butenedioic acid (E)-, bis(2-ethylhexyl) ester 25.371 CyoH3604 340 0.18
23 Stearicacid, TMS derivative 25.628 C,1Hy40,Si1 356 0.15
24 2-Methyltetracosane 26.527 CysHs, 352 0.19
25 4,8,12,16-Tetramethylheptadecan-4-olide 27.426 C,1Hy00, 324 0.31
26 Hexadecane 28.154 Ci6Hay 226 0.28
27 (S)(+)-Z-13-Methyl-11-pentadecen-1-ol acetate 28.625 CigH340, 282 0.27
28 Hentriacontane 29.738 C31Hgy 436 0.92
29 3-Cyclohexylthiolane,S,S-dioxide 29.813 C,oH;30,S 202 0.14
30 Octadecylpropylether 30.252 C,HyO 312 0.26
31 Bis(2-ethylhexyl) phthalate 30.487 Cy4H3504 390 0.70
32 1,3-Dithiane, 2-butyl-2-[2-(1,3-dithian-2-yl)phenyl]- 30.851 C1sHa6S4 370 0.14
33 Tetratetracontane 31.247 Cy4Hog 619 0.40
34 Cyclopentadecanone, 2-hydroxy- 31.740 C5Hy30, 240 0.11
35 Tetracosane 32.168 Cy4Hsg 338 0.61
36 Hexacosylpropylether 32.360 CyoHgO 424 0.13
37 Heptacosane 32.714 Cy7Hsg 380 3.40
38 Cyclononasiloxane, octadecamethyl- 32.949 CigHs409Si 667 0.18
39 1-Chloroeicosane 33.602 CyoHy4 Cl 316 0.13
40 Hexacosane, 13-dodecyl- 33.752 CsgHyg 535 0.70
41 Octacosane 34.116 CygHsg 394 1.01
42 Heptadecanal 34.640 C7H34,0 254 0.17
43 Hexacosane 34.983 CysHsy 366 1.93
44 Octacosyltrifluoroacetate 35.175 Cs3oHs7F30, 506 0.41
45 Tricosane 35.518 Cy3Hyg 324 13.12
46 Octadecanoicacid, ethenylester 35.925 CyoHy400; 312 0.11
47 Butyldotriacontylether 36.128 C36H7,0 522 0.27
48 Heptacosane 36.321 Cy7Hse 380 0.45
49 Nonacosane, 3-methyl- 36.471 Cs3oHg, 422 1.21
50 Cyclononasiloxane, octadecamethyl- 36.727 CigHs400Si 667 0.21
51 Triacontane 36.802 CsoHg, 422 1.73
52 Isolongifolan-8-ol 37.337 C5Hy60 222 0.23

—— |4 ——
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53 Hentriacontane 37.616 C31Hgy 436 2.90
54 ﬁ;ﬁi;};‘;;e;ffOle'1'pmpanamide’N'(S'Chloro'z' 37.830 | C,H,,CINsO, | 281.5 0.84
55 Hexacosane 38.119 Cy6Hsy 366 16.52
56 Cyclononasiloxane, octadecamethyl- 38.440 CsHs5404Siy 667 0.93
57 2,4-Pentanedione, 3,3-di-2-butenyl- 38.643 C3H,00, 208 0.85
58 Octadecane 38.868 CisHsg 254 0.72
59 Octacosane 39.018 CysHsg 394 1.32
60 Heneicosane 39.328 Cy1Hyy 296 1.81
61 Succinic acid, 2,4,6-trichlorophenyl 2-methoxyphenyl ester 39.874 C7H3CL505 403 0.45
62 Dotriacontane, 2-methyl- 40.088 Cs3Hgs 464 3.58
63 Octadecane 40.227 CisHsg 254 0.71
64 }(l)ec)zzzlelg:;n;il}l/i_l,3,3,5,5,7,7,9,9,1 1,11,13,13,15,15- 40 409 C1gH450-Sis 577 0.50
65 Heneicosane, 11-decyl- 40.559 C31Hgy 436 7.94
66 gamma.-Sitosterol 40.966 CyoHs500 414 4.11
67 gamma.-Sitosterol 41.052 CyoHs500 414 5.69
68 gamma.-Sitosterol 41.373 CyoHs500O 414 2.22
69 Tritriacontane, 3-methyl- 41.533 CsHyg 478 2.10
70 Hexasiloxane, tetradecamethyl- 41.790 C4H4,05Si¢ 458 1.73
71 Eicosane 41.897 CyoHy, 282 1.33
72 Eicosane 42.860 CyoHy, 282 1.34
73 Propanamide, 3-bromo-N-(4-bromo-2-chlorophenyl)- 43.353 | CyHgBr,CINO 341,5 0.32
74 Eicosane 43.460 CyoHy, 282 0.65
75 Cyclononasiloxane, octadecamethyl- 43.856 C5Hs5400Siy 667 0.86
76 CC;/C(iloolfrrOog;r;fE;g)_oxamide, 2-cyclopropyl-2-methyl-N-(1- 44.530 C13H,NO 207 071
77 }?ec)zzzielg:;n;il}l/i_l,3,3,5,5,7,7,9,9,1 1,11,13,13,15,15- 44.830 C,5HlO-Si 577 0.19
78 Cyclononasiloxane, octadecamethyl- 45.333 CgHs400Sig 667 0.26
79 Benzene, 1,3,5-tris(2,2-dimethylpropyl)-2-iodo-4-methyl- 45.750 CH;6INO, 473 0.67
80 Cyclononasiloxane, octadecamethyl- 46.446 CgHs400Sig 667 0.63
81 N-Methyl-1-adamantaneacetamide 47.516 C3HyNO 207 0.17
82 }(l)ec)zzzzg;(;rzil}lli_l,3,3,5,5,7,7,9,9,11,11,13,13,15,15- 49250 C,HLs0-Si 577 018
83 Hexasiloxane, tetradecamethyl- 49.732 C14H4,05Si¢ 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 haveantihypernociception,anti-inflammatory, antimicrobial,
antibacterialand analgesic activities respectively.
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SATUREJA AMANI ©CIMAITTHIH JIMITIO®PUJIBAI KYPAMIAPBI

AunHTonus.Satureja—Lamiaceae LindleoTOachinblH OIpXKBUIIBIK IIONTECIH OCIMIIr. Satureja ecimuiri epte
3amaHHaH Oepi Genrini. ['pekunsina sxoHe Pumuik ummepusiia Oy eCIMIIKTI MeTUIIMHAIA JKOHE TOMJIEYIIITED PeTiHIe
KOJIJJaHFaH.

Lamiaceae Lindleot6aceicel 200 TypaeH xone 3500 ykcac Typiepi Ooitbiamia 13-mi opbin, an XKepre tapanybl
OoiiprHma 3-1mi opbiH anagsl. KeH Tapanybl )koHe OMOJIOTHSUIBIK areHTTEpAiH OOJybl OCBHI TUITEr! ©CiMIIiK 0TOAChI-
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CBIH QJIEMJIIK MEIUIWHAIBIK TOXipruOee maiinananyra TaMamia MyMKiHIiK Oepemi [1-3].

bi3 Satureja ecimpuirinin ym TypiHeH: S. amani, S. montana xouHeS. illiryca amuH, Mail KBIIKBUIIAPBIH JKOHE
BUTaMHHJCPIl 3ePTTEIIK.

by 3epTTey sxyMbIChIHBIH Makcathbl: Kazakcrania ecerid Tumo@uibaik Kypamibl KYpauTeiH Satureja oCiMairia
AHBIKTAY.

3epTTey KYMBICBIHBIH 00BEKTICI peTiHie Satureja eciMIiri Tekrec S.amaniTYPiHiH >KepycTi Oeiri anbIHa/IbL.
byn ecimaik Typi Kazakcran PecnyOnukaceiablH FpulbIM JKoHE OUTIM MUHHCTPIITIHIH (DUTOMHTPOIYKLUS JKOHE
0OTaHMKa MHCTUTYTHIHA TYJIACY KE3EHIH/IE KUHAIFaH.

Satureja amanieciMAIriHIH XepycTi OeJIiriHeH CyJibl Oy AMCTHIUISIMSCH apKbUIbI JIHNO(MHIBAIK KOMIIOHEHTTED
Oemiami. byn xommonentrep ['X-MC omici OoWbiHINAa TanmaHabl. HoTmkeciHme 83 KOMIIOHEHT aHBIKTAJIBL.
S.amanieciMAITiHIH KypaMbIHAArbl eH OacTbl >up Maimapel OonbimHexacosane (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%) TaObimamsl.

Tyiiin ce3nep:Satureja amani, Lamiaceae, ¢up maitnaper, [ X-MC.
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JUITODPHUJIBHBIE KOMIIOHEHTBI SATUREJA AMANI

AHHOTaUMs. Satureja - OMHONETHEE TPABSIHUCTOE pacTeHue ceMbl Lamiaceaelindle. Satureja — ObLT U3BECTEH
¢ npeBHUX BpemeH. B I'pennin 1 B PUMckoil UMIiepuu MCIOJIb30BaAJIM €T0 B MEUIIMHE U B KAUECTBE CIIEIUU.

CemeiictBo LamiaceaeLindle cocrout u3 200 BumoB u 3500 pasHOBUAHOCTEH U 3aHMMAaeT 13-¢ MeCTO MHO-
KECTBOM Da3HOBUAHOCTEW W 3-e¢ MecTo - pacmpeneneHuem Ha 3emute. lllupokoe pacnpenerneHue W Hajau4yue
OHosIOrMYecKN IeHCTBYIOIUX areHTOB CO3/Al0T MPEKPACHbIE BOZMOXXHOCTH JJISl MCIIOJIb30BAHMS THUIIOB 3TOH CEMbH
B MUPOBOH MEIUIMHCKOH npakTuke [1-3].

Panee HaMu ObUIN HCCIIEIOBAaHBIAMHHO-, XXMPHBIE KUCIOTHl M BUTAMUHBI B TPEX BHJIOB pacTteHus Satureja: S.
amani, S. montana u S. illiryca [4].

Lenpro TaHHOTO WCCIENOBAaHUS SIBIICTCS OMPENCICHNE TUIMO(IIBHO COCTABISIIOIIETOPACTeHUS Satureja, pac-
tymero B Kazaxcrane.

OOBEeKTOM HAIIEeTO WCCIEIOBAaHUS SBISETCA HAA3EMHAs 4acTh PAacTeHHUs poma Satureja W ee BUX S.amani.
JlaHHBIA BUI pacTeHWil OBUT 3arOTOBJIEH B IEPHOJ IIBETEHUS BUHCTHTYTE (DPUTOMHTPOAYKIHH W OOTAHWUKU IPH
MunncTepcTBe HayKu U oOpazoBanusa PecyOnuku Kazaxcran.

JlunoduibHbIe KOMIIOHEHTHI OBLITH M3BJICYCHBI M3 HAJI3EMHOU YacTH pacTeHunSaturejaamani BOXHO-TIAPOBOM
muctwusinied. Onu ObiiM npoananusupoBanbl MerogoM ['X-MC. B pesynbrare onpeneneHo BOCEMbIECAT TPH
komrioHeHTa. OCHOBHBIMHU d(PUPHBIMU MaciaMu B pacteHur S.amani siBisitotcs 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%),0ctacosane (1.32%).

KuroueBsie ciioBa: Saturejaamani,Lamiaceae; 3pupnbpie macia; [ X-MC.
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