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ABSTRACT

A chemical investigation of the aerial parts of Tamarix gallica L. afforded two flavonoids, 5-Hydroxy-3,7,
4' -trimethoxyflavone (1) and 3,5,7-Trihydroxy-4'-methoxyflavone (2). The structures of the isolated compounds
were established by chromatographic behavior and by means of UV, NMR and MS spectral analysis. Moreover
the Antimicrobial activity test was carried out on flavonoid extract and two isolated flavonoids: (1) and (2)
of Tamarix gallica L.using disk diffusion method against five human pathogenic bacteria, including Gram
positive, Gram-negative bacteria and one fungus Aspergillus niger.
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Introduction

The genus Tamarix L. belongs to the Tamaricaceae family. Tamarix species are ornamental bushes or trees
for their feathery foliage, mostly evergreen and pink or white blossoms. They are relatively long-lived plants
that can tolerate a wide range of environmental conditions and resist a biotic stresses such as high temperature,
salt, and drought stresses. Tamarix prefer alluvial soil but grow well on saline and alkaline soil. Tamarix
species are employed in traditional medicine as astringent, aperitif, stimulus of perspiration and diuretic
(Gaston, 1998). They are useful again in leucoderma, spleen trouble and eye diseases (Sharma et al., 1998).
Furthermore, The Tamarix is found to be rich in polyphenolic compounds such as flavonoids, phenolic acids,
tannins and coumarins (Mahmoud et al. 1991, Djurdjevic et al. 2006). Several researches proved antioxidant
and antimicrobial activities of some Tamarix species such as T. ramosissima (Sultanova et al., 2001) and T.
hispida (Sultanova et al., 2004). About 125 species have been reported from different regions of Europe, USA,
Asia and Africa (Sultanoa et al. 2001). In Algeria, Tamarix genus includes ten species (Quezel et al. 1963).
The aim of this study is the isolation and characterization of  flavonoids  from the n-butanol extract of the
aerial parts of T.gallica, and to test their antimicrobial activity.

Materials and methods 
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Plant material

Aerial parts of Tamarix gallica L. (Tamaricaceae) (Quezel et al. 1963) were collected during the flowering
period in March (2006), 25 Km north of Tebessa, Algeria and was identified by Prof. H. Laouer (Biology
Department, University of Setif, Algeria). A voucher specimen was kept at the Herbarium of our Laboratory.

Extraction and isolation

Air dried aerial parts of Tamarix gallica (500 g) were soaked in MeOH-H2O (7:3) at room temperature
for 36h. The combined alcohol extract was distilled in vacuum. The condensed residue was diluted with water
and extracted successively using ethyl acetate (9.23g) and n-butanol (25.69g). The n-buOH extract was
subjected to a MN-SC6 polyamide column chromatography being eluted with a gradient of toluene/MeOH by
increasing polarity. Five main fractions (A, B-G and H) were collected and analyzed by DC6 polyamide TLC
using “(Toluene: MeCOEt: MeOH 4:3:3)” and “(H2O: MeOH: MeCOEt: Acetylacetone 13:3:3:1)” as solvents
systems. Thus, from fraction B compounds (1) and (2) were separated by using preparative polyamide TLC
using (SI) system as eluent. The structures of the known compounds were established by chemical and spectral
analysis, mainly MS, UV and 1H NMR as well as by comparing their spectroscopic data with those reported
in the literature.

Biological material

All of the bacteria (clinical stains: Staphylococcus blanc, Klebsiella pneumonia, Enterobacter aerugenosa)
and standard strains; E.coliATCC 25922, Pseudomonas aerugenosa ATCC 27853 were obtained from
Bacteriology Laboratory Constantine Hospital University (C.H.U), while the fungus strain Aspergillus niger was
isolated in microbiology laboratory, department of biology, Constantine University.

Biological test: 

The biological test (Antimicrobial activity) was carried out with two pure flavonoids (5-Hydroxy-4’,3,7-
trimethoxyflavone (1) and 3,5,7 -trihydroxy-4’-methoxyflavone (2)) and whole extract of Tamarix gallica using
disk diffusion method (Carbonnelle et al. 1987). The bacterial strains were first grown on Muller Hinton
medium (MHI) at 37 NC for 24 h prior to seeding on to the nutrient agar but the Aspergillus niger at 300 C
for 48 h.

A sterile 6-mm-diameter filter disk (Whatman paper no 3 ) was placed on the infusion agar seeded with
bacteria, and each extract suspended in water was dropped on to each paper disk (40 μl per disk) for all of
prepared concentrations (8mg/ml, 4mg/ml, 2mg/ml, 1mg/ml, 0.5mg/ml, 0.25mg/ml). The treated Petri disks were
kept at 4°C for 1 h, and incubated at 37°C for 24 h. The antibacterial activity was assessed by measuring the
zone of growth inhibition surrounding the disks. Each experiment was carried out in triplicate.

Results and discussion

Antimicrobial activity:

The antibacterial activity of flavonoids is being increasingly documented. Crude extracts from plants with
a history of use in folk medicine have been screened in vitro for antibacterial activity by many research groups
one step further and either isolated and identified the structure of flavonoids that possess antibacterial activity
(Havsteen 2002). Antimicrobial activities of apigenin and other derivatives have also been previously reported
(Markham et al. 1975). 

In this study, antibacterial, activity tests were carried out on n-butanolic extract and two isolated
flavonoids: 5-Hydroxy-4 ,3,7-trimethoxyflavone (1), 3,5,7-Trihydroxy-4 -methoxyflavone (2) isolated from
Tamarix galica L. and evaluated against both standards and the isolated strains bacteria together with the
fungus strain Aspergillus niger using disk diffusion method.
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Table 1: Antimicrobial activity of n-BuOH extract at different concentrations on five bacteria and one fungus.
Strains bacteria And fungus 0.25mg/ml 0.5mg/ml 1mg/ml 2mg/ml 4mg/ml 8mg/ml
Bacteria :
E.coliATCC 25922 .. .. 9.00 ±00 9.25 ± 0.5 10 ± 0.50 11± 00
Staphylococcus blanc .. .. 8.00 ±00 8.00  ± 00 8.25±0.50 8.50±0.57
Klebsiella pneumonia .. 10.00±0.81 11.00 ±0.81 11.25 ±0.57 11.50 ±0.50 12.25 ±0.50
Pseudomonas 8.75 ±0.50 9.25 ±0.50 10.75 ±2.87 11.75 ±0.95 13.75±0.95 14.50 ±2.08
 aerugenosaATCC 27853
Enterobacter aerugenosa .. .. 7.00 ±0.95 7.25 ±0.95 7.62 ±0.47 9.0 ±1.41
Fungi Aspergillus niger .. .. .. .. 7.5±0.57 8±0.0

Table 2: Antimicrobial activity of compound 1 with different concentrationins on two bacteria .
0.25mg/ml 0.5mg/ml 1mg/ml 2mg/ml 4mg/ml 8mg/ml

E.coliATCC 25922 6.75 ±0.95 8.25 ±1.25 8.50 ±0.57 9.25 ±0.95 9.7575±0.5 10.75 ±0.50
Staphylococcus blanc 09.50±0.57 10.50±0.50 10.75±0.50 11.50±0.57 11.75±0.50 12.00±0.81

Table 3: Antimicrobial activity of compound 2 with different concentrationins on two bacteria .
0.25mg/ml 0.5mg/ml 1mg/ml 2mg/ml 4mg/ml 8mg/ml

E.coliATCC 25922 .. .. 10.75 ±0.95 11.50 ±2.38 12.50±1.73 14.25 ±1.5
Staphylococcus blanc .. .. 10.00±0.00 10.25±0.50 11.25±0.50 11.50±0.57

The diffusion test was applied to 5 microorganisms including one fungus from Aspergillus niger and
Gram-positive, negative bacteria. The results summarized in Tables 1, 2 and 3 showed that the n-butanolic
extract from tamarix gallica as well as compounds 1 and 2 prevented the growth of all the tested
microorganisms and it has been revealed that the medium diameter of inhibition zone increase proportionally
with the increase of flavonoids concentration. The obtained inhibition zone varied from 6.75 mm to 14.5 mm
with a highest inhibition zone recorded with compound (2). Nevertheless the fungus Aspergillus niger displayed
a very small inhibition diameter even with high concentration of 8mg/l. In spite of the apparent difference in
inhibition zones with the different strains it seems that the tested flavones have an important effect on the
bacteria.

It has been postulated that the methylated, lipophilic flavonoids are especially suitable as protection against
microorganisms because of the ease with which they penetrate bacterial cells.  Many of them possess antifungal
properties, especially the polymethylated flavones and the prenylated isoflavones as well as various chalcones
and flavanones (Williamson and al. 2000). Flavonoids have been reported to be more active against Gram-
negative bacteria, but other studies indicated that Gram-positive bacteria are selectively inhibited by flavonoids
and isoflavonoids derived from plants (Basile and al. 1999).   

As far as the flavonoids are concerned, we have opted for their activity against two kinds of bacteria such
as the gram positive E.coliATCC 25922 and the gram negative Staphylococcus blanc.

Test compounds exhibited similar activities against individual microorganisms, possibly do to similarities
between structures and hence structure–activity relationships. There does not appear to be a vast difference in
inhibitory activity between compound 1 and 2 except on E. coli strain.

The obtained results dealing with the strains E.coli ATCC 25922 and Pseudomonas aerugenosa ATCC,
however the remaining results have not been reported so far.

5-Hydroxy-3,7, 4 -trimethoxyflavone (1):

C18H16O6, white powder. UV (λmax in MeOH) : gives bands at 344 and 268 nm for band I and II,
addition of NaOH ; 360, 275; +AlCl3; 396, 346 and 276; +AlCl3 / HCl: 396, 350 and  276; +CH3COONa;
346 and 269. Mass spectrum (EI, 70ev, m/z): 330 [M+H+1]+, 314[M+H-15]+, 300[M-28]+, 285[M-28-15]+, 1H-
NMR spectrum (250 MHz ,DMSO-d6, ppm): 6.25 (1H, d, J=2Hz ,H-6 ), 6.42(1H, d, J=2 Hz, H-8), 7(2H, d,
J=9 Hz, H-3, H-5), 8.25(2H, d, J=9 Hz, H-2, H-6), 3.84- 3,88(9H, s,-OCH3).
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3,5,7-Trihydroxy-4 -methoxyflavone (Kaempferide) (2):

C16H12O6, yellow crystals. UVspectrum  (MeOH, λmax in MeOH) 261, 363 nm;  NaOH: 275, 390; +AlCl3:
269, 425; +AlCl3/HCl: 270, 426-421; +CH3COONa: 269, 370. Mass spectrum (EI, 70ev, m/z): 300[M]+, 285[M
-15]+ , 257[M-15-28]+. NMR spectrum (250 MHz, CD3OD, ppm): 6.20(1H, d, J=2 Hz ,H-6), 6.42 (1H, d, J=2
Hz ,H-8 ), 7.1(2H, d, J=7.9 Hz, H-3, H-5' ), 8.16(2H, d, J=7.9 Hz , H-2', H-6 ), 3.91 (3H, s,-OCH3)
(McCormick and al., 1985).

Conclusion

Antimicrobial activity of the crude n-butanolic extract as well as compounds 1 and 2 were reported. Also,
the two flavonoids isolated and identified from Tamarix gallica are identified for the first time in this species.
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