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In this article, extracts from aerial part of Tamarix hispida Wild harvested in 2016 in the Ile District of the Almaty Re-
gion during the fl owering period are considered. A comparative analysis of chemical composition of extracts obtained 
with three extracting agents constituting ethyl alcohol solutions concentrated differently (96%, 70%, 50%) has been 
made; the extracts were studied by high-performance liquid chromatography with a mass-selective detector Aligent 
Technologies 6400 Series Triple Quadrupole LC/MS, and were identifi ed by mass spectra and retention times using 
the NIST library and Wiley LC/MS. In all the three extracts, various phthalic esters are dominant compounds, those 
are: Phthalicacid, octyl 2-pentylester in 96% extract, 1,2-Benzenedicarboxylicacid, decyloctylester in 70% extract, 
and Phthalicacid, hexadecyl 2-methylbutylester in 50% extract; also, a high content of alkaloids of various groups 
was identifi ed in all the extracts, for example, 4-t-Butyl-2-(4-methoxy-phenyl)-6-p-tolyl-pyridine in 96% extract, Morph-
inan-4,6-diol, N-formyl-6-acetate (ester) in 70% extract, and 7-Methylthieno [3,2-b] pyridine in 50% extract. All of the 
above parameters are quite high for alkaloids in wild plants growing in Central Asia, while it should be noted that 
the highest alkaloid content is found in 70% alcohol extracts from aerial part of Tamarix hispida. Nitrogen-containing 
compounds are present in all the three extracts with the largest variety of compounds, with both nitrogen-containing 
dyes and alkaloids present therein. Apart from the above, a number of noteworthy metabolites containing halogens, 
such as Methyl (((1E)-2-(4-chlorophenyl)-3-[4-(2-furoyl)-1-piperazinyl]-3-thioxo-1-propenyl) amino) acetate (4,4%), 
Alclometasone Dipropionate have been identifi ed in the 50% Tamarix hispida aerial part extract. Analysis of the 
literature data allows for a conclusion that a high content of nitrogen-containing compounds is characteristic of the 
Chenopodioídeae; thus, for example, plants of the Sueda genus, Halostachys and Ephedra are sources of alkaloids 
of the piperidine and pyrrole, pyrolidinium and morphine groups; however, the content of organic sulfur and organo-
chlorine compounds in the Tamarix genus was not previously reported, although these classes are quite common in 
the Embryophytes.
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INTRODUCTION

Tamarix is ornamental shrubs or trees, mostly evergreen, 
with pink or white fl owers. They are relatively long-lived 
plants that can tolerate a wide range of environmental 
conditions and withstand abiotic stresses, such as high 
temperatures, salts, and drought. Tamarix withstands 
salinized soils by regulating salt balance through exuda-
tion of salt excess through its leaf glands and consum-
ing large amounts of water from underground sources 
[01, 02, 03, 04, 05].
Plant Tamarix hispida Wild is characterized by diverse 
compositions of natural biologically active substances 
with a broad sprectrum of biological effects including an-
timicrobial, antifungal activity; there is information on the 
use of Tamarix extracts in in the therapy of syphilis and 
infertility; the plant is used in standard medical practice 
as an astringent and diuretic agent [06]. In addition, sev-
eral studies have demonstrated the antioxidant and anti-
microbial activity of some Tamarix species.

A number of physiologically active metabolites of vari-
ous classes have been isolated from various plants of 
the Tamaricaceae: simple hydrocarbons and their iso-
mers (octane, heneicosane, docosane, tricosane, hep-
tadecane, nonadecane, hexacosane, pentacosane), ter-
penoids (α-copene, g-elemene, g-cadinene, isophytol, 
phytol, β-cubebene, 3-α-[3″,4″-dihydroxy-trans-cinnam-
oyl]-oxy-D-fridoolean-14-ol-28-acid, β-sitosterol, α-ca-
dinol, d-cadinol, α-bisabolol) and their derivatives; fatty 
acids and their esters (hexanoic acid, heptanoic acid, 
2-ethylhexanoic acid, methyl palmitate, hexadecanoic, 
octanoic, dodecanoic acids), aromatic compounds (van-
illine, benzyl benzonate, benzyl cinnamate) and alcohols 
(tridecanol, eugenol) [07].
Compounds of various classes were isolated directly 
from the Tamarix hispida aerial part, such as: ursolic 
acid – 1, 2 methyl ester of 3β-al-D-fridoolean-14-ene-
28-onic acid, 3-α-[-[3″,4″-dihydroxytrans-cinnamoyl]-
oxy-D-fridoolean-14-ene-28-oic acid (isotamarixene) 
– 3, 3-α-hydroxy-D-fridooleane-14-ene-28-oic acid – 4,
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3-α-[4″-hydroxy-trans-cinnamoyloxy]-D-firdoolean-14-
ene-28-oic acid – 5, isorhamnetin, 3,5-dihydroxy-4′,7-di-
methoxyfl avone, rhamnocitrin, afzelin, 5,3′- dihy-
droxy-7,4′-dimethoxyfl avone 3-O-β-D-glucopyranoside, 
4-hydroxy-3,5-O-dimethylbenzoic acid, 7,3′,4′-trihy-
droxy-5-methoxyfl avone, 3,7,4′-trihydroxy-5-methoxyfl a-
vone, 3,5,7-trihydroxy-3′,4′-dimethoxyfl avone, kaemp-
feride-3-O-β-glucopyranoside [08].
It has been known that composition of plant extracts di-
rectly depends on a variety of factors, such as extraction 
process temperature, extraction time, plant raw material/
extracting agent ratio and, of course, the nature of the 
solvent or solvent system used is the main factor [09].
Depending on the tasks to be solved, a wide array of 
organic solvents such as hexane, chloroform or benzene 
is used to extract biologically active substances.
However, most organic solvents are highly toxic com-
pounds, have a build-up effect in tissues or are carcin-
ogens, whereby it is requireв to include additional steps 
for drug substance purifi cation and additional methods 
for quality control of such preparations. These measures 
lead to an imminent increase in the cost of end product 
[10].
It is for this reason that the majority of vegetable extracts 
use ethanol/water solvent system in various proportions.
Ethanol has the following advantages:

• Ethyl alcohol is the only organic solvent whose resid-
ual amount is little if at all limited in pharmaceutical 
preparations (except for injectable preparations).

• Ethanol has a high extractive power.
• Ethyl alcohol possesses bactericidal and preserving 

property that ensures prolonged period of validity for 
alcohol-based preparations 

• When highly-purifi ed until it is suitable for use in med-
ical purposes, ethanol is a fairly affordable solvent.

• Ethanol extracts alone are a fi nished dosage form 
for various BAS complexes.

With reference to the above mentioned, the authors 
chose ethanol as a basic solvent for obtaining an active 
ingredient from aerial part of Tamarix hispida.
This article performs a comparative analysis of the phy-
tochemical composition of Tamarix ethanol extracts with 
different alcohol/water ratios. The goal of the research 
was to make a comparative analysis of the chemical 
composition of extracts educed from aerial part of Tam-
arix hispida using three solvents that are different in 
polarity types, with all the three systems approved for 
use as a basis for dosage forms. A fundamental signif-
icance of the research lies in widespread distribution of 
the Tamaricaceae family plants in arid zones world-wide 
and in a variety of studies dealing with the distribution 
range and dynamics of this plant species in the United 
States, the EU countries and the Middle East [11, 12, 
13, 14]. In addition, representatives of the Tamaricaceae 
family contain a signifi cant amount of biologically active 

substances and can become a promising medicinal raw 
material [15, 16, 17, 18].
It should be noted that Tamarix hispida species is the 
least studied in terms of chemical composition. This pa-
per deals with the chemical composition of aerial part of 
Tamarix hispida mainly found in Iran, in the western part 
of China and in Central Asia.

EXPERIMENTAL MATERIALS

For comparison, the authors chose the following three 
solvent systems to obtain an extract from aerial part of 
Tamarix: 96% ethanol, 70% ethanol, 50% ethanol
As the main method for studying chemical composition, 
the authors opted for the method of high performance 
liquid chromatography with mass-selective detector as 
the most accurate and universal, which allows for iden-
tifi cation of the widest possible spectrum of compounds.

EXPERIMENTAL PROCEDURE

All the extracts were obtained by the following procedure:
• 10 l of solvent was added to 500 g of aerial part of 

Tamarix hispida plant species harvested and dried 
in accordance with the Pharmacopeia for 24-hour 
extraction using the Soxhlet method; subsequent-
ly, the resulting educt was concentrated in a rotary 
evaporator and dried until the solvent was complete-
ly removed at room temperature. In order to ensure 
an optimal approach to the study, the extract was 
analyzed by the thin layer chromatography on an 
Alugram Sil 60 plate in Butanol/Water/Acetic acid 
solvent system and to show fl uorescence at 256 nm 
and 356 nm ranges and characteristic color staining 
in iodine vapor.

MEASUREMENT

As the next step, the extract was examined by high-per-
formance liquid chromatography with mass selective 
detector Aligent Technologies 6400 Series Triple Quad-
rupole LC/MS under the following conditions: Poroshell 
120 EC-C18 column (50 mm long, 3 mm in diameter, 
with the coating substance particle size of 4.0, 2.7 and 
1.9 μm) was used, with 10% aqueous solution of meth-
anol as mother solvent and 90% methanol as fi nal sol-
vent at the pressure of 11.5 mPa and the temperature of 
40°C. Components were identifi ed by mass spectra and 
retention times using the NIST library and Wiley LC/MS.

RESULTS AND DISCUSSION

In 96% Tamarix hispida aerial part extract, a large num-
ber of phenolic and polyphenolic compounds such as 
Phthalicacidoctyl 2-pentylester (63.35%), Pilloin (3.23%), 
3,8,12-Tri-O-acetylingol 7-phenylacetate (1.23%), Hex-
estroldimethylether (1.21%) has been found; in addition, 
a number of nitrogen-containing compounds and their 
aromatic derivatives have been identifi ed, the follow-
ing are distinguished by the highest content: 6H-Ben-
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zo[b]naphtho[2,3-h]carbazole (6.17%), Benzenamine, 
4-methyl-N,N-bis(4-methylphenyl) (4.46%) and 4-t-Bu-
tyl-2-(4-methoxy-phenyl)-6-p-tolyl-pyridine (3.57%), one 
sulfur-containing compound Spiro(17-acetoxyandros-
tan-3-ol)2.2′(1′,3′-dithiane) (1.4%) has been identifi ed in 
96% extract.
From the data presented in Table 1 it can be seen that 
a signifi cant amount of vegetable dyes passed into 
96% extract from vegetable raw materials, in particular, 
5,12-Dihydroquino [02,03-b] acridine-7,14-dione and 
compounds of the pyridine and pyrimidine series alka-
loid class.
In 70% extract, aromatic compounds are also isolated; in 
particular, 1,2-Benzenedicarboxylicacid, decyloctylester 
(69.25%) predominates. As well as in 96% extract, Pilloin 
(2.09%) has been identifi ed, and a high content of bio-
logically active nitrogen-containing compounds has been 
detected: Neoaureothin (3.07%), Morphinan-4,6-diol, 
N-formyl-6-acetate(ester) (4.18%), 2-Methoxy-N-meth-
yl-4- (methylsulfanyl)-N-phenylbenzamide (5.04%), 
7-Methylthieno[3,2-b]pyridine (4.36%).
As can be seen from data presented in Table 2, a sig-
nifi cant amount of alkaloids, derivatives of pyridine and 
pyrimidine have passed into 70% extract, however, mor-
phine derivatives have been also identifi ed in 70% ex-
tract, and the number of vegetable dyes is lower than in 
96% extract.
Also, 7-Methylthieno [03,02-b] pyridine organic sulfur 
compounds (4.36%) are found in 70% extract.
As can be seen from data presented in Table 3, 50% 
extract is distinct in the widest range of identifi ed com-
pounds. In addition to the previously detected pol-
yaromatic, nitrogen-containing and sulfur-containing 
compounds, a signifi cant amount of Methyl (((1E)-2-(4-
chlorophenyl)-3-[4-(2-furoyl)-1-piperazinyl]-3-thioxo-1-
propenyl)amino)acetate (4.4%) related to organohalo-
gen compounds has been identifi ed, as well as natural 
dyes (5,12-Dihydroquino[2,3-b]acridine-7,14-dione).
Out of the classes enumerated above, such phthalic 
acid derivatives as Phthalicacid, hexadecyl 2-methyl-
butyl ester (52.89%) and alkaloids 20-Ethyl-1,7,8-trihy-
droxy-6,16-dimethoxy-4-(methoxymethyl)aconitan-14-yl 
acetate (6.34%), 7-Methylthieno[03,02-b]pyridine (2.69) 
also predominate, although in a smaller amount than in 
the above extracts.
As follows from the above data, in all the extracts under 
study, a high content of nitrogen-containing compounds 
and compounds related to the class of alcohol esters, as 
well as polyaromatic substances, has been found.
In all the three extracts, various phthalic acid esters are 
dominant compounds, they are Phthalicacid, octyl 2-pen-
tylester (63.35%) in 96% extract, 1,2-Benzenedicarbox-
ylicacid, decyloctylester (69.25%) in 70% extract and 
Phthalicacid, hexadecyl 2-methylbutylester (52.89%) in 
50% extract; a high content of alkaloids of various groups 
has been detected in all the extracts, such as 4-t-Butyl-

2-(4-methoxy-phenyl)-6-p-tolyl-pyridine (3.57%) in 96% 
extract, Morphinan-4,6-diol, N-formyl-6-acetate (ester) 
(4.18%) in 70% extract and 7-Methylthieno[03,02-b]pyri-
dine (2.69%) in 50% extract. All of the above parameters 
are high enough for alkaloids found in wild plants native 
to Central Asia, while it should be noted that the highest 
alkaloid content is observed in 70% ethanol extract of 
aerial part of Tamarix hispida [19, 20, 21, 22].
If considering the content of different types of organic 
compounds in all the three extracts in more detail, one 
obtains the following fi gures:
The content of polyaromatic hydrocarbons is 0% in 96% 
extract, both have they been detected in 70% extract, 
and only one compound 1-Methylcoronene with the con-
tent of 4.22% has been identifi ed in 50% extract.
Oxygen-containing compounds without inclusion of nitro-
gen, sulfur or halogen: in 96% extract –73.34%, in 70% 
extract – 75.97%, in 50% extract – 59.17%. As is obvious, 
the highest content of oxygen-containing compounds is 
found in 70% extract, the lowest in 50%, while these are 
mainly phthalic acid derivatives in all the extracts.
Nitrogen-containing compounds are represented in all 
the three extracts with the widest range of compounds, 
whereby both nitrogen-containing dyes and alkaloids are 
present; let us compare the amount of nitrogen-contain-
ing compounds without sulfur and halogen in all the three 
extracts:

• 24.36% in 96% extract
• 14.63% in 70% extract
• 17.85% in 50% extract

In each of the extracts, the dominant ones are Ben-
zenamine, 4-methyl-N,N-bis(4-methylphenyl) (4.46%), 
6H-Benzo[b]naphtho[02,03-h]carbazole (6.17%) in 
96% extract; Neoaureothin (3.07%) Morphinan-4,6-di-
ol, N-formyl-6-acetate (ester) (4.18%), 5,12-Di-
hydroquino[02,03-b]acridine-7,14-dione (3.52%), 
20-Ethyl-1,7,8-trihydroxy-6,16-dimethoxy-4-(me-
thoxymethyl)aconitan-14-ylacetat (3.86%) in 70% ex-
tract; 6-Nitro-1,4-dihydropyrazolo[4,3-c]pyrazole-3-car-
boxylicacid (7.29%), 5,12-Dihydroquino[2,3-b]
acridine-7,14-dione (3.44%) in 50% extract. All the other 
nitrogen-containing compounds are found in relatively 
small amounts.
Therewith, both compounds containing only nitrogen in 
addition to hydrogen and carbon and those with inclu-
sions of oxygen, sulfur or chlorine in the molecule are 
present; however, compounds containing only nitrogen 
as a heteroatom have been identifi ed exclusively in 96% 
extract in the amount of 9.08%, whereas the content of 
substances containing two heteroatoms (nitrogen and 
oxygen) is 15.28% in 96% extract. In 70% and 50% ex-
tracts, the fraction of oxygen-containing nitrogen com-
pounds is 14.63% for 70% and 17.85% for 50% extracts.
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Table 1: Data of mass spectrometry of the extract with 96% ethanol

Name of compound Formula RT AreaSum %

8-[2-(2-Acetylaminophenyl)-2-oxoethyl]-3 isopropyl-6a,7,10b 
trimethyldodecahydrobenzo[f]chromene-7-carboxylic acid, 

methyl ester
C31H45NO5 5.96 0.8

5,12-Dihydroquino[2,3-b]acridine-7,14-dione C20H12N2O2 6.43  
2.48

Spiro(17-acetoxyandrostan-3-ol)2.2′(1′,3′-dithiane) C24H38O3S2 6.64 1.4

3,8,12-Tri-O-acetylingol 7-phenylacetate C34H42O10 6.99 1.23

Pilloin C17H14O6 7.49  
3.23

4-Amino-2-(p-tolyl)-5H-(1)benzopyrano(4,3-d)pyrimidin-5-one C18H13N3O2 8.11  
2.23

Benzenamine, 4-methyl-N,N-bis(4-methylphenyl)- C21H21N 8.40  
4.46

Benzenamine, 3-methyl-N,N-bis(3-methylphenyl)- C21H21N 8.78 1.9

15H-Benzo[a]naphtho[2,3-h]carbazole C24H15N 8.92 0.88

6H-Benzo[b]naphtho[2,3-h]carbazole C24H15N 9.36  
6.17

4-t-Butyl-2-(4-methoxy-phenyl)-6-p-tolyl-pyridine C23H25NO 10.03 3.57

Pyrrole, 2-(2-naphthyl)-3,5-diphenyl- C26H19N 10.76  
1.87

Hexestroldimethylether C20H26O2 11.64  
1.21

1-(3-Furyl)-4b,7,7,9b,11a-pentamethyl-3,8-dioxohexadecahydroo-
xireno[2,3-d]oxireno[2′,3′:7,8]naphtho[2,1-f]isochromen-5-yl acetate C28H34O8 11.86 3.65

2,4,6-Decatrienoic acid, 1a,2,5,5a,6,9,10,10a-octahydro-5,5a-dihy-
droxy-4-(hydroxymethyl)-1,1,7,9-tetramethyl-11-oxo-1H-2,8a-meth-

anocyclopenta[a]cyclopropa[e]cyclodecen-6-yl ester,
 [1aR-(1aα,2α,5β,5aβ,6β,8aα,9α,10aα)]

C30H40O6 12.81  
0.67

Phthalic acid, octyl 2-pentyl ester C21H32O4 13.85 63.35
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Table 2: Data of mass spectrometry of the extract with 70% ethanol

Name of compound Formula RT AreaSum %

Neoaureothin C28H31NO6 0.47 3.07

Morphinan-4,6-diol, N-formyl-6-acetate(ester) C19H23NO4 5.84 4.18

5,12-Dihydroquino[2,3-b]acridine-7,14-dione C20H12N2O2 6.42 3.52

20-Ethyl-1,7,8-trihydroxy-6,16-dimethoxy-4-(methoxymethyl)
aconitan-14-yl acetate C26H41NO8 6.97 3.86

Pilloin C17H14O6 7.48 2.09

2-Methoxy-N-methyl-4-(methylsulfanyl)-N-phenylbenzamide C16H17NO2S 8.06 5.04

8a-(Acetyloxy)-2a-[(acetyloxy)methyl]-6b-hydroxy-3a-methoxy-
1,1,5,7-tetramethyl-4-oxo-1,1a,1b,1c,2a,3,3a,4,6a,6b,7,8-do-
decahydro-8ah-cyclopropa[5′,6′]benzo[1′,2′:7,8]azuleno[5,6-b]

oxiren-8-yl acetate

C27H36O10 8.88 1.12

10-Hydroxy-1,2,6a,6b,9,9,12a-heptamethyl-4a-methoxycar-
bonyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,

13,14b-octadecahydro-2H-picene
C31H48O4 9.37 1.86

7-Methylthieno[3,2-b]pyridine C8H7NS 11.64 4.36

Hexestroldimethylether C20H26O2 11.86 0.83

2,4,6-Decatrienoic acid, 1a,2,5,5a,6,9,10,10a-octahydro-5,5a-
dihydroxy-4-(hydroxymethyl)-1,7,9-trimethyl-1-[[(2-methyl-1-

oxo-2-butenyl)oxy]methyl]-11-oxo-1H-2,8a-methanocyclopen-
ta[a]cyclopropa[e]cyclodecen-6-yl ester

C35H46O8 12.81 0.82

1,2-Benzenedicarboxylic acid, decyloctyl ester C26H42O4 13.85 69.25



Journal of Applied Engineering Science  Vol. 16, No. 2, 2018
ISSN  1451-4117 

238

Yerbol Iskhanov - Chemical compositional analysis of the Tamarix hispida aerial part extract obtained 
in ethanol solutions of different concentration

Table 3: Data of mass spectrometry of the extract with 50% ethanol

Name of compound Formula RT AreaSum %

Methyl (((1E)-2-(4-chlorophenyl)-3-[4-(2-furoyl)-1-piperazinyl]-3-thi-
oxo-1-propenyl)amino)acetate C21H22ClN3O4S 0.47 4.4

6-Nitro-1,4-dihydropyrazolo[4,3-c]pyrazole-3-carboxylic acid C5H3N5O4 5.85 7.29

5,12-Dihydroquino[2,3-b]acridine-7,14-dione C20H12N2O2 6.42 3.44

20-Ethyl-1,7,8-trihydroxy-6,16-dimethoxy-4-(methoxymethyl)
aconitan-14-yl acetate C26H41NO8 6.97 6.34

1-Methylcoronene C25H14 7.49 4.22

2-Methoxy-N-methyl-4-(methylsulfanyl)-N-phenylbenzamide C16H17NO2S 8.07 7.79

1-(3-Furyl)-4b,7,7,9b,11a-pentamethyl-3,8-dioxohexadecahydroo-
xireno[2,3-d]oxireno[2′,3′:7,8]naphtho[2,1-f]isochromen-5-yl acetate C28H34O8 8.89 1.44

7-Hydroxy-3a,6,12a-trimethyl-1-(1,4,5-trimethylhexyl)tetradecahy-
dro-4H-cyclopenta[a]cyclopropa[e]phenanthren-4-one C30H50O2 9.37 3.62

Alclometasone Dipropionate C28H37ClO7 9.73 1.1

4-t-Butyl-2-(4-methoxy-phenyl)-6-p-tolyl-pyridine C23H25NO 10.10 0.78

7-Methylthieno[3,2-b]pyridine C8H7NS 11.65 2.69

1,2-Dihydromerogedunol C21H30O4 11.86 0.55

2,4,6-Decatrienoic acid, 1a,2,5,5a,6,9,10,10a-octahydro-5,5a-dihy-
droxy-4-(hydroxymethyl)-1,7,9-trimethyl-1-[[(2-methyl-1-oxo-2-bute-

nyl)oxy]methyl]-11-oxo-1H-2,8a-methanocyclopenta[a]
cyclopropa[e]cyclodecen-6-yl ester

C35H46O8 12.82 0.67

Phthalic acid, hexadecyl 2-methylbutyl ester C29H48O4 13.87 52.89
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The amount of sulfur-containing compounds in all the 
three extracts is comparatively small; in 96% Tamarix 
hispida aerial part extract, only one substance contain-
ing sulfur in the molecular structure has been identifi ed, 
namely, Spiro(17-acetoxyandrostan-3-ol) 2.2′(1′,3′-dith-
iane) in the amount of 2.23%.
In 70% Tamarix hispida aerial part extract, two sul-
fur-containing compounds have been identifi ed, whereby 
besides sulfur, nitrogen is present in the 7-Methylthien-
o[3,2-b]pyridine molecule, and oxygen is found in 2-Me-
thoxy-N-methyl-4-(methylsulfanyl)-N-phenylbenzamide; 
the total mass fraction of sulfur-containing compounds 
is 9.4%.
In 50% Tamarix hispida aerial part extract, one compound 
including sulfur and nitrogen has been identifi ed, that is, 
7-Methylthieno[3,2-b]pyridine, one comprising sulfur, ni-
trogen and oxygen – 2-Methoxy-N-methyl-4-(methylsul-
fanyl)-N-phenylbenzamide, and one comprising sulfur, 
nitrogen, oxygen and chlorine in the molecule – Methyl 
(((1E)-2-(4-chlorophenyl)-3-[4-(2-furoyl)-1-piperazinyl]-
3-thioxo-1-propenyl)amino)acetate. It should be noted 
that a substance comprising both sulfur, and halogen, 
nitrogen and oxygen has been identifi ed only in 50% ex-
tract. The total mass fraction of sulfur-containing com-
pounds, including halogenated ones, is 14.88% in 50% 
extract.
Apart from the above, a number of noteworthy metab-
olites containing halogens, such as Methyl (((1E)-2-
(4-chlorophenyl)-3-[4-(2-furoyl)-1-piperazinyl]-3-thi-
oxo-1-propenyl)amino)acetate (4.4%), Alclometasone 
Dipropionate (1.1%) have been identifi ed in 50% Tam-
arix hispida aerial part extract, the total mass fraction of 
organohalogen compounds in 50% extract is 5.5%.

BIOLOGICAL ACTIVITY

After the chemical composition was identifi ed, all the 
three extracts were sent to the Biological Department of 
H.E.J. Scientifi c Research Institute of Chemistry Inter-
national Center for Chemical and Biological Sciences, 
University of Karachi, Pakistan, to determine the anti-in-
fl ammatory activity. The results are shown in Table 4.

Table 4: Data of anti-infl ammatory activity of ethanol 
extracts from aerial part of Tamarix hispida

№ Type of sample
anti-infl ammatory activity

%Inhibition 
(μg/mL) IC 50 (μg/mL)

1 50% ethanol 
extract 51.8 35.7 ±3.1

2 70% ethanol 
extract 21

3 96% ethanol 
extract 11

From the data presented in Table 4, it follows that only 
50% ethanol extract exhibits signifi cant anti-infl ammato-
ry activity.

CONCLUSION

The analysis of literature data allows for a conclusion 
that plants of the Chenopodiaceae family are character-
ized by a high proportional content of nitrogen-containing 
compounds, for example, in plants of the Sueda genus, 
Halostachys and Ephedra are sources of alkaloids of 
the piperidine and pyrrole, pyrolidinium and morphine 
groups; however, the content of organic sulfur and or-
ganochlorine compounds in the Tamarix genus was not 
previously reported, although these classes are quite 
common in the Embryophytes [23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34].
In the studied extracts, a large number of aromatic and 
polyaromatic compounds have been identifi ed; in partic-
ular, phthalic acid esters, as well as a number of organic 
sulfur compounds and nitrogenuous heterocycles [35, 
36, 37, 38, 39].
Many of the identifi ed compounds have been previously 
found in the Central Asian species of Tamarix; in partic-
ular, the sources reviewed do not mention a presence of 
organic sulfur and organohalogen compounds, but their 
presence indirectly explains the comparatively high an-
tifungal and antibacterial activity of Tamarix hispida and 
especially of its ethanol extracts, namely, 70% and 50% 
extracts, where the content of organic sulfur and nitro-
gen-containing compounds is the highest.
The fi nal determination of anti-infl ammatory activity of 
the extracts has shown a signifi cant activity of 50% etha-
nol extract from aerial part of Tamarix hispida, similarly to 
another representative of the family Tamarix gallica [40].
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