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The genus Halimodendron (LLeguminosae) is represented by only one species
mostly in steps, sandy and clayey deserts, by springs and saline soils in Kazakhstan.
Is used in designing fences and planting deserts.

Halimodendron halodendron (Pall.) Voss. (H. halodendron) is a silvery thorny
bush with a height of from 0,5 up to 3 meters, young twigs are covered with grey-
silvery filament. Leaves are complicated, with a little prickle at the top (up to 3
mm), with the length that goes up to 3,5 centimeters, densely covered with silky
filaments. Flowers are of bright-violet, pale-purple, pink color, with the length of
1, 5 cm. It blossoms abundantly 11-20 days in May- July. The fruit is oval, a swol-
len bean with the length of 2,5 cm and of brown-yellow color. Grows in somber
forests, in sands and near sandy soil waters, in steps, along the road. Is spread in
Middle Asia, West Siberia, West Europe, in Mongolia and Iran [1].

The researches [2] show that in the leaves of H. halodendron 0,79% , and
in the fruits 0,31% of flavonoids can be found. The other researches [3] show
that in fruits, twigs and leaves of H. halodendron contain 2, 46 % and 1,94% of
tannic substances.

In the mineral composition of the ashy residue of leaves 42 elements were
found with iron, phosphorus and aluminium as major constituents. Extracts from
the aerial part of H. halodendron show high antioxidant activity [4]. Practically,
there is no more information on the chemical content of H. halodendron in the
literature therefore phytochemical research upon the plant was carried out.

The aim of the present work embraced the determination of the volatile
secondary metabolites of the different organs of the aeral part of H. halodendron.
The volatiles were obtained from the dried and crushed fruits, leaves, seeds by
microdistillation using an Eppendorf MicroDistiller followed by simultaneous



10 Becmuux 'Y Ned, 2010

LETS 3 3 7 3

GC/FID and GC/MS techniques. The results are shown in Table 1. Thus, it was
possible to identify 34 components in the volatiles extracted from leaves, rep-
resenting 91,7% of the total volatiles. The seven major components identified
were farnesyl acetone (10,2%), hexadecanoic acid (9,0%), dihydroactinidiolide
(8,7%), (E)-geranyl acetone (5,7%), phytol (5,3%), 1-octen-3-ol (4,9%), 4-vinyl
guaiacol (4,3%). In the volatiles from fruits we identified twenty-seven compounds,
representing 87,5% of the total volatiles. The two major constituents identified
were hexadecanoic acid (35,8%), nonacosane (21,5%), hexahydrofarnesyl ac-
etone (3,9%). 32 components were characterized, representing 84,3% of the total
volatiles of seeds. Hexadecanoic acid (47,3%), (Z)-9-hexadecanoic acid (10,2%)
tetradecanoic acid (4,1%), dodecanoic acid (3,9 %) were found in seeds as the
main constituents.

Table 1
Chemical composition of the volatile compounds
of Halimodendron halodendron
RRI Compound leaf, % fruit, % seed, %
1 2 3 4 5
1244 Amyl furan 0.8
1300 Tridecane 0.2
1360 Hexanol 0.5
1400 Nonanal 1.4 0.1 0.4
1400 Tetradecane 0.6
1452 1-Octen-3-ol 4.9 0.8
1506 Decanal 0.6
1507 (E,E)-2,4-Heptadienal 2.7
1525 Theaspirane A 1.6
1541 Benzaldehyde 0.8 0.9
1553 Linalool 3.6
1569 Theaspirane B 2.2
1600 Hexadecane 0.2 1.5
1602 6-Methyl-3,5-heptadien- tr
2-one
1611 Terpinen-4-ol 1.7
1 2 3 4 5
1621 2-Octen-1-o0l 1.8
1638 B-Cyclocitral 0.5
1654 (E,E)-2,5-Epoxy-6,8- tr
megastimadiene
1656 Benzene acetaldehyde 3.1
1671 Acetophenone 2.6
1700 Heptadecane 0.8 1.7
1706 o-Terpineol 1.9
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1722 Dodecanal 0.7
1766 Decanol 0.3
1800 Octadecane 1.0
1827 (E,E)-2,4-Decadienal 0.6
1838 (E)-p-Damascenone 14
1861 1-Methylethyl 0.9 0.6 0.5
dodecanoate
1868 (E)-Geranyl acetone 5.7 0.7
1910 1-Isobutyl-4-isopropyl 3.2 0.4 0.9
2,2-dimethyl succinate
1933 Tetradecanal 2.0
1958 (E)-p-Ionone 2.7 0.4
1973 Dodecanol 1.3 0.6
1992 Neophytadiene 2.1
1995 trans-p-Ionone-5,6- 0.8 0.1
epoxide
2046 Isopropyl myristate 0.4 0.5
2080 Cinnamaldehyde 0.9
2131 Hexahydrofarnesyl 1.9 3.9 0.4
acetone
2179 3,4-Dimethyl-5- 2.3 0.7 0.8
pentylidene-2(SH)-
furanone
2179 Tetradecanol 0.8
2198 Thymol 0.7
2218 4-Vinyl guaiacol 4.3 1.7 0.4
2220 3,4-Dimethyl-5-pentyl- 0.8 0.5 0.3
SH-furan-2-one
1 2 3 4 5
2226 Methyl hexadecanoate 0.3
2287 Ethyl hexadecanoata 1.0
2310 | Methyldihydrojasmonate 0.9 0.9
2380 Dihydroactinidiolide 8.7
2384 Hexadecanol 3.0
2397 Farnesyl acetone 10.2
2472 Ethyl octadec-9-enoate 0.5
2500 Pentacosane 0.8
2503 Dodecanoic acid 0.9 3.2 3.9
2509 (Z,72))-9,12-methyl 0.5
octadecadienoate
2538 Ethyl octadecadienoate 1.0
2607 1-Octadecanol 0.6
2622 Phytol 5.3
2670 Tetradecanoic acid 3.6 1.2 4.1
2822 Pentadecanoic acid 2.0
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2840 y-Palmitolactone 1.0

2900 Nonacosane 21.5

2931 Hexadecenoic acid 9.0 35.8 47.3

3200 (Z,)-9-Hexadecenoic acid 10.2
Total 91.7 87.5 84.3

RRI — Relative retention indices calculated against n-alkanes; % calculated
from FID data; tr Trase (<0.1%);

Thus, the volatile constituents of H. halodendron were investigated by gas
chromatography method.

EXPERIMENTAL

Plant Material and Isolation Procedure

Aerial parts of H. halodendron. were collected in September 2008 from
Ayagus province of the Eastern Kazakhstan during the fruiting stage.

Aerial parts of H. halodendron were dried at room temperature, crushed plant
were microdistilled using a Eppendorf MicroDistiller.

Analysis

The volatiles were analyzed by capillary Gas Chromatography-Flame Ionization
detection (GC/FID) and Gas Chromatography—Mass spectrometry (GC/MS) using an
Agilent 5975 GC-MSD system. The same column and analysis conditions were used for
both GC/MS and GC/FID. HP-Innowax FSC column was used with helium as a carrier
gas. GC oven temperature was kept at 600C for 10 min and programmed to 2200C for 10
min and then programmed to 2400C at a rate of 10C/min. The split ratio was adjusted at
40:1. Flame ionization detection and injector temperature were perfomed at 2500C. Mass
spectrums were taken at 70 eV. Mass range was from n/z 35 to 450. The GC-FID analysis
was carried out using an Agilent 6890N GC system. In order to obtain same elution order
with GC/MS, simultaneous injection was done by using the same column and appropriate
operational conditions. Identification of the volatile constituents was achieved by parallel
comparison of their retention indices and mass spectra with data stored in the Wiley GC/
MS Library, MassFinder software 3.0, Adams Library, NIST Library and Baser Library
of Essential Oil Constituents. Relative percentage amounts of the separated compounds
were calculated from FID chromatograms.
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Tyitinoeme

Anzaw pem I'X/KUJ] owcone I'X/MC remezimen H. halodendron
orcep yemi GOI2IHIK YUKbIWL eKIHWIIK Memaboummepiniy XUmMusiIblK,
Kypamol mandanean. H. halodendron sicemicmepiniy, 0ondepinin scone
JHCANBIPAKMAPLIHBIY, YUKbIU KOCBLIICMAPLIHbIY CAHObIK JHCOHE Candiblk
Kypamoapul 6ip-6ipinen epexuienrenedi. H. halodendron owemicmepi
yuwtin - 26, dondepi ywiin - 32 owcoHe sicanvipakmapnl yuin 34 Kocwlivic
UOCHMUDUKAYUSIAH2AH.

Pesrome

Bnepevie I'X/ITHJ] u I'X/MC anamusuposan Xumuuecku cocmas
JeIMYUUX 8O PUUHBIX Memaboaumos Hadsemuou uacmu H. haloden-
dron. Kauecmeennolii u KOMUYECMEEHHbIL COCMAG JEMYMUX COCOUHCHUU
@ pykmos, cenenvl, mucmoes H. halodendron omauuaromesi opye om opyea.
Hoenmuguyuposanvi 26 coedunenui ons ¢ppyxmos, 32 — cemenvr u 34
—aucmoes H. halodendron.

VIK 546.41°183:541.6:543.226

TEPMUYECKUE N ®U3UKO-XUMUYECKUE CBOUCTBA
TNOJIMMEPHbBIX U HETTOJIMMEPHbBIX ®OC®PATOB
KAJIbLiNA

3.C. HypkuHa

Eepasuiickuiit Hayuonanouoiti Yuueepcumem um. JLH. ['ymuresa, 2. Acmana

Docdaram Kanpusl IpUcyIia caabast pacTBOPUMOCTE B Boje. CornacHo
CIIPaBOYHBIM JIAaHHEIM [ 1] mpom3BesieHre pacTBOPUMOCTH THAPOKCHAIIaTHTa He
mpeBraet 10°° | 4TO CTABUT STY COJB B PsiJl CAMBIX TPYHO PacTBOPUMBIX
HOPraHUIecKuX BeIecTB. B nelcTBUTENsHOCTH y OoIbIHETBA U3 (pocdaToB
KaJIbIsl CIIocOOHOCTH PACTBOPSITECS HE CTOJIL Majla, ocOOEHHO €CIM pedb HIET
00 aMOppHBIX Pa3HOBUAHOCTSIX BEIECTB MITH IMKINUECKHUX (opMax. B memom,
6rarosiapst MeHHO craboil pacTBOPUMOCTH, (ocOpPHOKHCIBIE COMN KaIbITHsL,
HO Kpaifiell Mepe, Te W3 HUX, KOTOphIe MMEIOT CPEIHIOI0 IIPHPOAY, CIIOCOOHEI
OcaKaTECs B X071€ HFOHOOOMEHHBIX PEeakIIi MEKITy pacTBOPUMBIMH (ochaTamu 1
COSTTIHEHIISIMU KaTBITHsL. Kak IIpaBMiIQ, B pe3ylbTaTe TaKMX PeakItid (hopMHUpPYIOTCS
TOHKOAWCIIEPCHBIE CYCIICH3MM BEITIECTB, KOTOPBIE, TIOCIE PaCC/IauBaHMs JAtoT



