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Study of the chemical composition of dichloromethane extract Tamarix hispida

In this article, first time there was observed dichloromethane extract from the aerial part of the Tamarix
hispida (Tamaricaceae) harvested in the Almaty region of the Republic of Kazakhstan. The extraction of the
previously dried and crushed vegetable raw material was carried out with dichloromethane in a Soxhlet appa-
ratus. The extract was investigated by gas chromatography with mass spectrometry module under the follow-
ing conditions: SHP-5MS gas chromatography column (30 m x 250 mm x 0.25 mm) temperature at 40 °C for
5 minutes. As the carrier gas we used helium at a flow rate of 1 ml/min; with temperature programming up to
250 °C and a temperature change of 50 °C/min. Sample 0,2 pl was taken for assay. The compounds were
identified by mass spectra and retention times, using the NIST library and Wiley GC/MS. As a result 25
compounds were identified in the dichloromethane extract which the highest contents were: picheol; methyl
3-(acetoxy)-20-hydroxy-12-en-28-oate; 6,10,14-trimethyl-2-pentadecanone; 2-hydroxy-1,1,10-trimethyl-6,9-
epidioxydecalin, respectively. The presence of halogen-organic compounds: heptadecyl ester of
3-chloropropionic acid, 2-chlorophenylethyl ester of fumaric acid and 1,54-dibromo tetrapentacontane were
detected in the extract. Halogen-containing compounds were firstly detected in the genus Tamarix.

Keywords: dichloromethane extract, Tamaricaceae, Tamarix hispida, aerial mass, halogenorganic com-
pounds, dichloromethane, chromatography-mass spectrometry, Soxhlet method.

Tamarix are decorative bushes or trees, mostly evergreen, with pink or white flowers. They are relative-
ly long-lived plants that can tolerate a wide range of environmental conditions and withstand abiotic stresses,
such as high temperatures, salt and drought. Tamarix withstands saline soils, regulating the balance of salt
through the release of secret salts through the deciduous glands and consuming large amounts of water from
underground sources [1, 2].

Tamarix is widespread in Central Asia, India, Pakistan, and Southern Europe in the Caucasus, the Cri-
mea and even in some regions of North America. Plant Tamarix hispida Willd. belongs to the genus Tamarix
family Tamaricaceae. In folk medicine the plant is used for treating rheumatism, syphilis, infertility, and as
an astringent for gastrointestinal diseases and bleeding [3]. Tamarix hispida Willd. is characterized by the
diversity of the composition of natural metabolites, which have a wide range of biological effects. Currently
there are studies on biologically active substances of polyphenolic nature (tannins, flavonoids and their gly-
cosides, phenolic acids) [3-6]. In the aspect we investigated the data on the study of the lipophilic extract
having the most interest.

Continuing the study of the chemical composition we studied the dichloromethane extract obtained
from the aerial part of Tamarix hispida Willd. raw plant materials harvested in the Almaty region during the
flowering phase in 2016.

The extraction of the previously dried and crush vegetable raw material was carried out by dichloro-
methane in a Soxhlet apparatus. The extract was examined by gas chromatography using a gas chromato-
graph with an Agilent Technologies 7000 GS / MS mass-selective detector under the following conditions: a
SHP-5MS column (30 m x 250 mm X 0.25 mm) was used, the gas velocity of the helium carrier was
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1 ml/min. The gas chromatography column temperature at 40 °C for 5 minutes; with temperature program-
ming up to 250 °C with a temperature change rate of 5 °C/min. For assay 0,2 ul sample was taken.

The components were identified by mass spectra and retention times, using the NIST library and Wiley
GC / MS. The results are shown in Table.

Table
Component composition of the dichloromethane extract of the aerial mass Tamarix hispida Willd.
No. Compound Structure g/lz/lnl)l r}z}; W, %
1 2 3 4 5 6
1 |4-Hydroxy acetophenone (Piceol) 0 CHs 136 | 3.61 | 36.91
C8H802
OH
2 |Fumaric acid 2-chlorophenylethyl ester cl 0 254 | 2438 | 1.33
C,H,,CIO, O\H/\)}\O/\
o]
3 |3,7,11,15-Tetramethyl-2-hexadecen-1-ol )\/\/k/\/k/\)\/\ 296 | 26.74 | 2.30
C,,H,,0 \ oH
4 16,10,14-Trimethyl -2-pentadecanone WWO 268 | 33.56 | 7.82
C18H360
5 |1,2-Epoxyoctadecane 2 268 | 34.51 | 1.31
CsH; 0
6 |3-Chloropropionic acid, heptadecyl ether C'WO 346 | 35.35 | 2.75
C,,H,,ClO, °
7 |2-Hydroxy-1,1,10-trimethyl- 226 | 42.04 | 0.56
6,9-epidioxydecalin @@
C13Hp,0, HO™ !
HsC~  CHs
8 13,7,11,15-Tetramethyl-1-hexadecyn-3-ol A 294 | 42.41 | 0.46
Conzso /5:1:)/
OH
9 |(82) -14-Methyl-8-hexadecenal 252 | 42.52 | 0.59
o /\/\j}
o” ~
10 |Izopropyl 9-octadecenoate \m SN 324 | 43.19 | 1.30
C21H4002 °
11 |4,7,7-Trimethylbicyclo[4.1.0]hepta- t©>< 154 | 44.08 | 0.96
3-ol
CIOHIBO HO
12 |(2E)-5-hydroxy-3,4,4-trimethyl- HO 172 | 45.13 | 0.48
2-hexenoic acid \ OH
C9H1603
0
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Continuation of Table

1 2 3 4 5 6
13 |Ethyleneglycol monododecyl ether \/\/\/\/\/\/W 594 | 47.22 | 1.85
C40H8202 ANNANNANS
14 |Monoethylhexylphthalate 278 | 48.06 | 0.39
CH,0,
H
Oy 0
(o}
H\
(¢
15 |2-Hydroxy-1,1,10-trimethyl-6,9- 226 | 48.73 | 7.04
epidioxydecalin
C.H, O o
13772273 o on
16 |Decanedioic acid bis(2-ethylhexyl) ester o Q\/(/\/ 426 | 49.55 | 0.63
C26H5004 M
/\/j/\ (
17 |Methyl 3-(acetyloxy)-20-hydroxyurs- o o 528 | 51.38 | 22.26
12-en-28-oate /
C33H5,04 Q
>:o
OH
18 |15-Hydroxy-4-methylpicrasa- 344 | 5224 | 1.71
1,13-diene-3,16-dione ‘
G, H50, o
o o~ o
19 |1,54-Dibromo-tetrapentacontane 914 | 5291 | 1.16
Cs,H,5Br, Br
Br
10
20 |4,6-Cholestadien-3-ol 384 | 5496 | 1.25
C,,H,0
21 |Stigmastan-3,5-diene 396 | 55.20 | 0.96
CyoHyg
22 |1,30-Triacontanediol 454 55.53 | 0.89
C,H O
30776272 HO
OH
9
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Continuation of Table
1 2 4 5 6

3
23 |3-(5,5-dimethyl-hexyl)-3a,10,10,12b- 410 | 57.77 | 2.54
tetramethyl-1,2,3,32,4,6,8,9,10,10a,
11,12,12a,12b-tetradecahydro-
benzo[4,5]cyclohepta[ 1,2-E]indene
CioHsg
%L

24 |3,6,6-Trimethyl-2-cyclohexen-1-ol 140 | 60.32 | 2.60
C‘)Hléo

Note. W is the content of the components; RT is the retention time; M is molar mass.

In the dichloromethane extract, 25 compounds were identified, of which the most abundant were: piceol
(36.91 %); methyl 3-(acetyloxy)-20-hydroxyurs-12-en-28-oate (22.26 %); 6,10,14-trimethyl-2-pentadecan-
one (7.82 %); 2-hydroxy-1,1,10-trimethyl-6,9-epidioxydecalin (7.04 %), respectively.

In the extract halogen-organic compounds were detected in small amounts: 3-chloropropionic acid,
2.75 % heptadecyl ester, 2 fumaric acid 2-chlorophenylethylester (1.33 %) and 1,54-Dibromo tetrapenta-
contane (1.16 %). Halogen-organic compounds were first identified in the genus Tamarix.

From the literature data it is known that halogenated derivatives are rarely found in plants, but to date,
chlorine and bromine containing mono-, di-, tri-, sesquiterpenoids, iridoids, alkaloids, phenolic compounds,
fatty acids and other compounds isolated from plant material are known [6, 7].

It should be noted that previously we isolated some terpenoids, steroids and limiting alcohols from the
native species of Tamarix plants, and some terpenoids were identified and characterized by physicochemical
data [6-9]. The chemical composition of the dichloromethane extract from Tamarix hispida was firstly ana-
lyzed by gas chromatography.
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E.C. Uxcanos, XK.A. A6unos, M.U1. Yoyaxapu, H.A. CynranoBa

Tamarix hispida eciMAIriHiH TUXJTO0PMETAHIBIK IKCTPAKTHIHBIH
XUMUSUIBIK KYPaMbl

Maxkanana anram per KazakctaHHbIH AJIMaThl aiiMarbiHaH sxuHairan Tamarix hispida Willd. (Tamaricaceae)
©CIMAIriHIH ep ycTi OeiriHeH ajblHFaH AUXJIOPMETaH SKCTPAKTHIHBIH XUMHSUIBIK KYPaMbl KapaCThIPbIIFaH.
ANApIH ana KeNTipijlin, YHTaKTajdfaH OciMIOIK IIMKi3aThIHBIH OJKcTpakumsickl COKCleT —ammapaTblHaa
IUXJIOMETaH epITIHAICIMEH OKYpPri3inmi. AJIBIHFAH OJKCTPAaKT ra3asl Xpomarorpadus »KoHE Macc-
CIIEKTpOMETpHUs dficiMeH Keneci mapt Ooifbiaina 3eprrenni: 40 °C temmeparypaga 5 MUH apaibIFbIHIA
SHP-5MS (30 m x 250 Mm x 0.25 MM) razxpomaTorpadusiblK OaraHachIHAA YCTAJBIHABL, TAacyIIbl ra3 —
TeIWi aFbIHBIHBIH OKBUINAMIBIFBI 1 MI/MUH; Oarmapiamanay Ttemmeparypacsl 250 °C  nmeifin  sxoHe
temrieparypansiH e3repyi 5 °C/muH. ChrHama kenemi 0,2 mxi. NIST xone Wiley GC/MS kitanxaHachlH
KOJIIaHa OTBIPHIN, MAacCC-CIIEKTpi JKOHE YCTay YakbIThl OOHbIHINA colikecTeHAipinmi. Juxmopmeran
OKCTPAKTBICHIHIIA 25 KOCBUIBIC aHBIKTAIIBI, OHBIH IIIHJE COMKECiHIIe MHIEeOoT; MeTWI 3-(anerokcu)-20-
runpokcuypce-12-en-28-oar; 6,10,14-TpuMeTHI-2-1I€HTaIeKaHOH, 2-rugpokcu-1,1,10-tpumernn-6,9-
SMUANOKCHCKATINH Kol Menepe 6aifkaiabpl. 3epTTeNreH 3KCTPaKThIIa raloreHOPraHHKalbIK KOCHUIBICTap
a3 MeJlllepe Ke3ldeceidi: 3-XJIOPIPOMHOH KBIIKBUIBIHBIH TrenTafgenui 3¢upi, (ymap KbIIIKbUIBIHBIH
2-xnopheHund T 3GUpi )KOHE TeTpaneHTaKOHTaHHbIH 1,54-1ubpomsl. Asnraut pet Tamarix ociMIik TypiHae
rajJoreH TYBIHbUIAPH! TaOBLIIBL.

Kinm ce3dep: nuxiopmeraH 3KCTpakT, Tamaricaceae, Tamarix hispida, eciMAiriniy >xep ycTi Oeirinew,
raJoreHOPTraHUKAIBIK KOCBUIBICTAp, XpOMAaTO-Macc-cleKTpoMeTpus, COKcIeT aaici.

E.C. Uxcanos, X.A. Abunos, M.U. Yoynxapu, H.A. CynranoBa

HccnenoBanne XuMHYECKOT0 COCTaBA
AUXJIOPMETAHOBOIO0 3KcTpakTa Tamarix hispida

B crathe BHepBble pacCMOTPEH XHMHUYECKUH COCTaB IUXJIOPMETAHOBOTO 3KCTPAKTA, MOTyYEHHOTO M3 Ha-
3eMHOU Macchl pactenust Tamarix hispida Willd. (Tamaricaceae), 3aroTOBICHHOTO B AJIMATHHCKOM PETHOHE
Pecrry6mukn Kazaxcran. DKcTpakuuio IpeaBapUTEIbHO BBICYNIEHHOTO M HM3MENBYEHHOTO PACTHTEIHHOTO
CBIPBSI TPOBOIMIIH AUXJIOpMeTaHoM B anmapare Cokciera. IToirydeHHBII SKCTPaKT HCCIe0BaIM METOJOM Ta-
30BOH XpoMaTorpaduy ¢ Macc-CIIEKTPOMETPUEH IIPU CIISTYIOIUX YCIOBHAX: Fa30XpOMaTOrpapuIecKyro Ko-
oKy SHP-5MS (30 m % 250 mm X 0.25 mm) BeiaepskuBanu npu temneparype 40 °C B TeueHue 5 MuH; ra3s
HOCHTEJIb — I'eJIMi CO CKOPOCTHIO MOTOKA 1 MJI/MHUH; ¢ MporpaMMUpoBaHueM TemmepaTypst a0 250 °C u cko-
pocThio u3MeHeHus temreparypbl 5 °C/mun. O6beM annkBoThl 0,2 M. CoeuHeHNsT HACHTU(DHULIHPOBAIIH MO
Macc-CIeKTpaM M BPEMEHH yIep)KHUBaHHs, ¢ ucroib3oBanueM Oubmuoreku NIST u Wiley GC/MS. B au-
XJIODMETAHOBOM 3KCTPAKTE HACHTH(HUIMPOBAIM 25 COEIMHEHMI, U3 KOTOPHIX B HaMOOJbIIEM KOJIMYECTBE
COCTAaBWIM: mHUIEod; Metun 3-(amerokcw)-20-ruppoxcuypce-12-en-28-oat;  6,10,14-Tpumernin-2-neHTa-
JleKaHOH; 2-ruapokcu-1,1,10-Tpumernin-6,9-3nuanoKcuAeKallnd COOTBETCTBEHHO. B nccienyeMmom skerpakre
BBISIBIJIM TIPUCYTCTBUE TaJIOTEHOPTaHWYECKUX COCAMHEHHH B HEOOJNBIINX KOJMYECTBAX: IeNTANCHUIOBBIH
a¢up 3-XJIOPIPONHUOHOBOI KHCIIOTHI, 2-XJI0p(eHmIITIIOBEH 3¢up (ymMapoBoil kuciotsl U 1,54-mubpom
TETPaneHTaKOHTaH. [ aloreHopOU3BOAHBIE COEINHEHHUS BIIEPBBIE OOHAPYXKEHBI B PACTEHUIX poja Tamarix.

Kniouesvie crosa: nuxiopMeTaHOBBII 3KCTpakT, Tamaricaceae, Tamarix hispida, Han3eMHas Macca, TajloreH-
OpraHNYEeCcKHe COeIUHEHU, AUXJIOPMETaH, XpOMaTo-Macc-CrieKTpoMeTpus, Metoa Cokciera.
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