Oapediceni  mapeaneymi  anyovl  AHCORAPLLIAMAMBIHObIZLL  KopcemineeH. Cebebi  o30icieHeH
MApaiamuvlH Hcoapbl MEeMNEPAmypanblk CUHMe30iy MOmbvlKCbl30aHy Ke3eHiHOe CUTYMUHHIY eKi
KOMNOHEHMI amOMUHUL Oe, KPeMHUUl 0e CuHmes2e Kamvlcaovl. TOMulKMulpbluimsl Al0bIH-A1A
axkmusmendipy ypoicmi 750-800 °c memnepamypaoa emkizyoi Mymin emeoi. JKymwvic b6apulcvinoa
MemaniomepMusIivlK 20icCneH Memauil mypinoeei mapeaney aibiHObl.

SELF-SPREADING HIGH-TEMPERATURE SYNTHESIS OF METAL MANGANESE
Kassymbekova D.A., Tyumentseva O.A., Sabaev J, J.
Institute of Combustion Problems

It is shown that the use of silumene as a reducing agent results in a high degree of manganese
extraction from manganese monoxide as both component of silumene — aluminum and silicon take
part in SH-synthesis with a reduction stage. Preliminary activation of the reducing agent to carry
out the process at the temperature of the furnace 750 — 800 °C. Metallic manganese has been
obtained in the work by the metallothermal method in SHS-regim.
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The chemical composition of essential oil obtained by steam distillation from the flower, leaf
and stem of Halimodendron halodendron, which is endemic to Kazakhstan, were analysed by
GC/FID and GC/MS. The oil has unpleasant smell indicating that the oil composition is different
than regular volatile oils. The percentage of the volatile oil in the air-dried plant material is 0.013
% (w/w).The components of the oil were identified by comparing their retention time and mass
fragmentation patterns with those of the available references and / or with published data as well
as through GCMS library search. This is the first report of the composition of the volatile oil of
Halimodendron halodendron. The Volatile oil showed antimalarial activity (Plasmodium
falciparum - 50% inhibition).

Key words: Halimodendron halidendron, Family fabaceae, volatile oil composition,
antiprotozoal activity.

Introduction

The genus Halimodendron is a monotypic genus of legume containing the single specie
Halimodendron halodendron, which is known by several common names (Caragana argentea,
Halimodendron argenteum, and Robinia halodendron), including common salt tree and Russian salt
tree [1]. Taxonomy: the plant belong to: Kingdom: Plantae; Order: Fabales; Family: Fabaceae;
Subfamily: Faboideae; Tribe: Hedysareae; Genus: Halimodendron; Fisch. ex DC. Species: H.
halodendron; Binomial name: Halimodendron halodendron (Pall.) Voss. Literature search showed
nothing had been done on the chemistry and pharmacology of this plant. This encouraged us to
carry out in detail phytochemical and biological studies on the aerial parts of the plant H.
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halodendron. In this manuscript, we report the chemical composition and the antimalarial activity
of the volatile oil isolated from the aerial parts of above mentioned plant.

Experimental part

Plant material: The aerial part including flowers of the plant Halimodendron halidendron were
collected on May 29, 2010 from Almaty region in mountain plain Zailiiskii Alatau. The plant was
identified by Dr. Nadezhda Genadievna, professor of botany at Institute of plant Biology, Al-Farabi
Kazakh National University, Almaty, to be Halimodendron halodendron (Pall) Voss. (Fam.
Fabaceae). A voucher speceimen (Ne 25) was kept at Institute of plant Biology. The plant material
was air dried.

Steam distillation: The volatile oil from the aerial parts of the plant Halimodendron
halodendron was prepared by hydrodistillation. 400 g air-dried plant material were subjected to
steam distillation (5 hours) to yield 0.05 g volatile oil (0,013 % w/w yield). The oil was light yellow
in color with unpleasant smell.

Reference Standards: Reference standards of different monoterpenes, sesquiterpenes, and
alkanes were obtained from Aldrich Chemical Co. Inc. (Milwaukee, WI), Fluka Chemical Corp.
(New York, NY), Sigma Chemical Co. (St. Louis, MO), and Varian Associates (Houston, TX).
These reference standards include: tricyclene, o-pinene, sabinene, a-phellandrene, 1-decene,
limonene, fenchone, a-terpineol, terpinolene, cis-verbenol, cis-and trans-carveol, o-cedrene, (-)-
isoledene, (-)-isolongifolene, (-)-isolongifolol, a-humulene, cuparene, myristyl alcohol, citronellyl
acetate, neryl acetate, geranyl acetate, camphene, alloaromadendrene, n-eicosane, n-heneicosane,
and hydrocarbon references (Cy —C,; ). Solutions were prepared in methanol at concentrations of
Img/mL.

Volatile Oil Solution: For GCMS analysis the volatile oil was dissolved in methanol at a
concentration of 10 mg/mL.

GCMS Analysis: GCMS analysis was carried out on a HP 6890 series GC, equipped with a
split/ splitless capillary injector, a HP 6890 Series injector autosampler, and a DB-5 ms column (30
m x 0.25 mm x 0.25 um, Agilent).The GC was interfaced to a HP 5973 quadrupole mass selective
detector through a transfer line set at 240 ° C. The injector temperature was 250 ° C, and 1 pL
injections were performed in the split (1:10) mode. Column flow was set at a constant pressure of
5.66 psi, giving an initial flow of 0.7 mL/ min, using helium as carrier gas. The oven temperature
was raised from 70 ° C to 200 ° C at rate 2 ° C/minute. Then continue at 200 ° C for 15 minutes. The
total run was 80 minutes. The filament was operated at 70 eV, with an emission current of 35 IA.
The multiplier voltage was automatically set to 2247 V. The ion source and quadrupole
temperatures were 230 and 150 C, respectively. The acquisition range was m/z 30-800 at 1.95 scans
per second, starting 3.5 min after injection.

Results and Discussion

The percentage of the volatile oil in the air-dried plant material is 0.013 % (w/w). The oil was
light yellow in color with unpleasant smell. GCMS analysis of the oil resulted in the identification
of 27 components (table 1). The components of the oil were identified by comparing their retention
time and mass fragmentation patterns with those of the available references and / or with published
data as well as through GCMS library search. This is the first report of the composition of the
volatile oil of Halimodendron halodendron. The Volatile oil from Halimodendron halodendron
showed antimalarial activity (Plasmodium falciparum 50% inhibition).

Five aldehydes were identified in the oil (nonanal, 2-nonenal, decanal, dodecanal and
tetradecanal). They constitute 16.85% of the oil. Their presence in a high percentage in the oil could
explain why the oil has an unpleasant smell. Five alcohols were identified in the oil (1-octen-3-ol,
Octanol , p-Menth-1-en-8-ol , E-2-Tetradecen-1-ol , and 3,7,11,15-tetramethyl-2-hexadecen-1-ol)
and together constitute 9.23% of the oil. The major constituents in the oil are: Octacosane (15.12%),
Linalyl anthranilate (9.01%), Heneicosane (10.39%), a-farensene (3.37%), and hexahydrofarnesyl
acetone (3.11%).
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Table 1- Chemical Composition of the volatile oil of Halimodendron halodendron

Peak# | Retention % of | Molecular | Identification
time, min | each peak | formula
1 6.708 2.85 CgH160 1-octen-3-ol
2 6.914 1.12 CgH160 3-heptanone,5-methyl
3. 7.077 2.72 CoH140 Furan, 2-pentyl
4 7.68 0.90 CgH160 Octanol
5 8.54 0.9 CioH12 m-Cymene
6 10.8 2.29 CgHis Cyclopropane, pentyl
7 12.41 9.01 C17H23NO; | Linalyl anthranilate
8 12.7 4.899 CoH150 Nonanal
9 15.94 2.102 CoH160 2-Nonenal
10 18.05 1.789 C1oH180 p-Menth-1-en-8-ol
11 18.85 2.201 C10H200 Decanal
12 24.44 4.842 C13H20 2,6,10,10-tetramethyl-1-oxa-spiro[4.5]dec-6-ene
13 28.05 2.184 CizHis Naphthalene, 1,2-dihydro-1,1,6-trimethyl
14 29.85 1.786 Ci13H180 beta-Damascenone
15 32.13 3.873 C1oH240 Dodecanal
16 34.45 1.586 C13H2,0 cis-Geranylacetone
17 36.21 1.588 C13H50 beta- lonone
18 41.45 3.374 CisHo4 alpha-Farnesene
19 44.68 1.292 C14H250 E-2-Tetradecen-1-ol
20 50.57 3.774 C14H20 Tetradecanal
21 57.38 3.107 C1sH360 Hexahydrofarnesyl acetone
22 70.63 2.396 C20H100 3,7,11,15-tetramethyl-2-hexadecen-1-ol
23 77.00 10.393 Co1Hus Heneicosane
24 77.79 0.543 C17H3s Tetradecane, 2,6,10-trimethyl
25 77.91 0.651 CoHug Heptadecane, 2,6,10,15-tetramethyl
26 78.96 15.123 CogHsg Octacosane
27 79.36 0.380 Ci7H36 Tetradecane, 2,6,10-trimethyl
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Oghupnuvle macna nonyuenvl oucmuansayuel 6005 IHO20 NAPA U3 YEEMKO8, UCIbes, CMebeNbKos
pacmenus Halimodendron halodendron, xomopuwiii aensemcs suoemuxom npouspacmawum 6
Kazaxcmane u ovin npoananusuposan ¢ nomowvio I'X/FID u I'’X/MC. Ilonyuennas macioobpaszuast
AHCUOKOCDL, ObLIA UOSHMUDUYUPOBAHA KAK IPUPHbIE MACLA, KOMOPble UMENU HENPUSMHbBIU 3aNax,
OMAUNAIOWUTICSE OM pe2YIAPHO20 cocmasa 3@upheix macen. lIpoyenmuoe codepicanue macia
cocmasnano 0.013 % (w/w) om cyxoco ocmamka @vicyuieHHo2o pacmeHus. Komnonenmul macen
UOEHMUPDUYUPOBAHBL C NOMOWBIO (hpazmeHmayuu CMpyKmypbl MACCyl U NOJYYEeHbl 8 CDABHEHUU CO
CMAaHoapmamu, coomeemcmsayouumMu 8pemMeHamu YOepuCUBaHUs U Onpeoenensl ¢ NoMoublo 6azvl
oannvix I'’X/MC. Bnepsvie 6vloenen u onpeoeieH cocmas 3QPUPHBIX Macel U3 pacmeHus.
Halimodendron halodendron. Dgupuvie macia noxkazanu npomusoMAaiaputinyio aKmueHOCHb
(Plasmodium falciparum- 50% uneubuposanus).

HALIMODENDRON HALODENDRON KEPACTbI BOJIII'THEH AJIBIHFAH
IOUPJIIK MAUJIAPABIH KYPAMbDI )KOHE BE3I'EKKE KAPCbI BEJICEHAJIIT'T

Kanap A. Koxamkyaosa® , Taans E. XKycynosa®, JKapblikacein A. AGuJIoB %,
Anacracus B. Tagenkas® u Camup A. Pocc®
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D¢upnix mavinap Kazaxcmanoa ecemin sHOemux 6Oonvin maobwviiamuin  Halimodendron
halodendron ecimoiciniy eyni, scanvipasel dcane cababIHAH ANLIHEAH CY OVbIH OUCTMULIAYUALAY
apxulabl anviizan oicane Kypamvl I X/FID owcone I'X/MC a0icmepimen manoanean. Anvinean mai
mapiz0i CYULIKMbIK 3PUPIIK Mall Oen MAHbLIObL JHCIHE OHbIH KANbINMbl IPUPIIK MAUIApea maH
emec oicagblmcols uici oap. Matiovly naibi30blK  Meaulepi KenmipineeH OCiMOIKMIY KYpaak
Kanovievinan 0.013 % (w/w) Kypaiiovi. Maii Komnonenmmepi MAaccawvly KYpblIbIMbIH
Gpacmenmmey apxvlibl UOEHMUDUKAYUALAHRAH, YCMATY YAKbIMbIHA CIUKeC CMAHOapmmapmet
canvicmulpy Homudcecinoe anvinean owcone I X/MC  monimemmep Kopwinbly KOMe2iMeH
anvikmanean. Halimodendron halodendron ecimoizinen sghupnix maii anzaw pem Oeninin anibiHeaH
JHCIHE KYPaMbl AHLIKMANRAH. DQUPiK Matiiaposly bezeekke Kapcol beiceHini bap ekenoici bencini
oonovl ( Plasmodium falciparum- 50% uneubupney).

V]IK 547.94

KOHAEHCALUSA 1-U30TUOLNAHO-1-AE30KCH-2,3,4,6-TETPA-O-ALHETHWJI-B-D-
I'IIOKOIIMPAHO3bI C AJIKAJIOUIOM AHABA3ZUHOM
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WHCTUTYT OpraHn4ecKoro CuHTe3a U yriexumun Pecyonuku Kazaxcran
r. Kaparanna, faziosu@rambler.ru

Ocywecmeanena peaxkyus HYKIeOQUIbHO2O NPUCOCOUHEHUs anKaioudd anabazuna K 1-
uzomuoyuaro-1-oesoxcu-2,3,4,6-mempa-0O-ayemun--D-enoxonupanose. Cmpykmypa cunme3upo—
BAHH020 COeOUHeHUs YCMAHOBIeHA ¢ noMowwio dannvix UK- u SAMP ‘- CNeKmpoCKonuu, macc-
CHEeKmpoMempuu U peHmeeHOCMPYKmMypPHO20 AHAIU3A.
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