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ANTIMICROBIAL ACTIVITIES OF SOME MEDICINAL TREE SPECIES
OF HANUMANGARH DISTRICT OF RAJASTHAN
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Hanumangarh district is rich in medicinal tree species. Medicinal tree species like Albizzia lebbeck,
Moringa oleifera and Pongamia pinnata were screened for their antimicrobial activities. Ethyl ether
and alcoholic extracts of leaves of all these selected tree species showed positive reactions against
bacterial pathogens i.e. Staphylococcus aureus, and Escherichia coli and fungal pathogen Candida
albicans. The leaves of these selected tree species were analysed for flavonoid contents i.e. Quercetin
and Kaempferol. Flavonoid contents like Quercetin and Kaempferol were isolated and identified. As
antimicrobial principles they showed antimicrobial activities against all the test pathogens. The
maximum total flavonoid contents (4.90 mg./gdw) was found in leaves of Moringa oleifera while
minimum (2.40mg./gdw) in leaves of Albizzia lebbeck.
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Hanumangarh district, a part of semi-arid region of
northern Rajasthan, is rich in medicinal tree species. This
region exhibits a great variety of geological,
physiographical, climatic, edaphic and bintic conditions
and represents diversity of medicinal tree species, which
occur on a wide range of habitat. These medicinal tree
species are source of phytochemicals of pharmaceutical
interest such as flavonoids, sterols, alkaloids, phenolic
compounds, sulphides, isothiocyanates, anthocynins,
terpenoids etc. These are the active principles which act
as antioxidants, anticarcinogenic, antimicrobials and

immunity stimulants. A number of tree species have been -

screened for their antimicrobial activities and evaluation
of antimicrobial principles' . _

Tree species from Hanumangarh district like
Albizzia lebbeck, Moringa oleifera and Pongamia pinnata
were screened for their antimicrobial properties. Fresh
leaves of all the selected medicinal tree species were
collected from Junction area and pulverized into a paste.
Cold extraction was done by blending the paste with ethyl
ether and 50% ethanol in the ratio of 1 : 2, in a Waring
Blender at 2500 rpm for 10 min. The mixture was
centrifuged at 3000 rpm. The supernatant was evaporated
to dryness and the residue was suspended in double
distilled water. The micro-organisms used for screening
were Staphylococcus aureus (Gram positive), Escherichia
coli (Gram negative) and Candida albicans (Fungal
pathogen). The growth medium used for Staphylococcus
aureus and Escherichia coli was Nutrient broth (10%
peptone, 0.5% labanco and 0.5% NaCl, pH adjusted to
7.5) and for Candida albicans Sabourands liquid medium
(1% peptone, 4% glucose, pH adjusted to 5.8). Paper discs
of known concentration of standard antibiotics namely

chloramphenicol, penicillin and mycostatin were used for
comparison. Blank paper discs were used as control.
Control discs dipped in ethyl ether and 50% ethanol, plates
(5-each for Staphylococcus aureus, Escherichia coli and
Candida albicans) were employed for each extract. The
ratio of inhibition zone of various test samples was
compared with the inhibition zone from the high
concentration antibiotic reference discs.

Extraction of Flavonoid Contents ( Antimicrobial
principles)- Dried and powdered leaves of all the selectéd
medicinal tree species were separately soxhlet extracted
with 80% hot ethanol’ on a water bath for 24 hrs. Each of
the extracts was concentrated and concentrate re-extracted
with petroleum ether (Fraction-I), ether (Fraction-II) and
ethyl acetate (Fraction-III) in succession. Fraction-III was
dried in vacuo and the resultant was hydrolysed with 7%
H,SO, for 2 hrs. The mixture was filtered and the filterate -
extracted with ethyl acetate. Concentrated ether and ethyl
acetate fraction were applied on TLC plates along with
standard reference compounds and the plates developed
with the solvent system n-butanol, acetic acid and water
(4:1:5) when kaempferol and quercetin were detected. The
compounds were isolated by preparative TLC and
crystallized, mp (quercetin 309°-311°C and kaempferol
271°- 273° C). IR spectra compared well with their
authentic samples. Quantitative estimation of flavonoid
contents was carried out by method of Kariyone et a.
and Naghski et al’. for quercetin and Mabry et al.’® for
kaempferol. :

Antimicrobial activities of all the selected tree
species is given in table 1. The present study indicates that
ethyl ether and alcoholic extracts of leaves of Albizzia
lebbeck, Moringa oleifera and Pongamia pinnata show
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Table 1. Antimicrobial activity of leaf extracts of selected medicinal tree species and reference antibiotics.

Plants Extract Test Organisms
xirac S. aureus E. coli C. albicans

yCe ey Us /M
Albizzia lebbeck Ether 0.89 0.83 1.09 1.71 043
Alcoholic " 0.78 0.69 090 1.43 ©0.58
Moringa oleifera Ether 0.87 0.46 0.82 1.23 0.87
Alcoholic 0.48 0.31 0.68 1.30 0.33
Pongamia pinnata Ether 0.64 0.48 0.53 0.47 0.60
Alcoholic 051 0.43 0.75 0.38 0.35

a= Ratio of diameters of the inhibition zone to leaf extracts (10ug) under observation (I) and diameter of inhibition
zone due to standard reference antibiotics; C= Chloramphenicol (30pg) against S. aureus =30 mm and E. coli 32 mm,
P=Penicillin (10 units) against S. aureus =32 mm; S= Streptomycin (10ug) against E. coli =20 mm; M = Mycostatin

(100 units) against C. albicans =32 mm.

antimicrobial activity against all the test organisms. Thus,
the activity of all these test extracts against both bacteria
and fungal pathogen indicates that selected tree species
are resistant to bacterial and fungal attacks due to the pres-

ence of some biologically active secondary products. -

Maximum antimicrobial activity was exhibited by the leaf
extracts (Ethyl ether and alcoholic extract) of Moringa
oleifera against Candida albicans where as leaf extracts
of Albizzia lebbeck showed maximum activity against Sta-
phylococcus aureys and Escherichia coli .

Table 2. Flavonoid contents (mg/gdw) from leaves of
selected medicinal tree species.

Plants Quercetin Kaempterol  Total

: ' contents
Albizzia lebbeck 1.10 1.50 2.40
Moringa oleifera 1.90 3.00 ~4.90
Pongamia pinnata  2.50 2.00 4.50

I'ne present investigation shows (Table Z) that
among all the tree samples tested the total flavonoid
contents were found to be maximum (4.90mg/gdw) in
leaves of Moringa oleifera while minimum (2.40mg/gdw)
in Albizzia lebbeck.

The maximum quercetin (2.50 mg/gdw) was
found in leaves of Pongamia pinnata, while minimum
(1.10 mg/gdw) in Albizzia lebbeck. The maximum amount
of kaempferol (3.00 mg/gdw) was found in leaves of
Moringa oleifera, while minimum (1.30 mg/gdw) in
Albizzia lebbeck.

The medicinal tree species, under study are a
potential source of antimicrobial principles. These are
resistant to bacterial and fungal attacks due to presence
of biologically active substances i.c. antimicrobial
principles. These retain potentialities to synthesize the

flavonoid contents which are active principles against-

bacterial as well as fungal pathogens. Due to presence
of these secondary products the selected medicinal tree
species can be used in drug and pharmaceutical
industries.

Acknowledgement

The authors wish to acknowledge the UGC, Bhopal for

providing the financial assistance for the project.

References

1. Nag TN, Mathur CS and Goyal SC 1979,
Phytochemical studies of Tribulus terrestris and
Agave wightii, contents of primary and secondary
products. Comp. Physiol. Ecol. 4 157-160

2. Singh V, Sethia M, Mathur K, Nag TN 1988,
Flavonoids of some arid zone plants of Rajasthan.
Ind. J. Pharm. Sci. March-April 88 133.

3. Ahmed-El-Sawi S, Abd-El-Megeed HF and Ali AM
1999, Flavonoid and antimicrobial volaties from
Adhatoda vasica Nees. Pharmaceuticl and
Pharmacblogical letters 9 (2) 52-56

4. Ahmed I and Beg Arina Z 2001, Antimicribial and
Phytochemical studies on 45 Indian medicinal plants
against multi-drug resistant human pathogens J.of
Ethnopharmacology 2 113-123.

5. Kapoor BBS and Ranga P2003, Flavonoids from
Asteraceous medicinal plants of Rajasthan desert. J.
Phytol. Res. 16(1) 101-102.

6. Kapoor BBS and Kumar S 2005, Herbal plants of
Rajasthan desert: A potential source of antimicrobial
principles. J. of Aridland studies, Japan 16 425-426.

7. Subramanian SS and Nagarajan S$1969, Flavanoids
of the seeds of Crotalaria retusa and C.striata. Curr.
Sci. (India) 38 65.

8. Kariyone T, Hashimato Y and Kinnira M 1993,
Microbial studies on plant components.
IX.Distribution of flavanoids in plants by paper
chromatography. J. Pharm. Soc. (Japan) 73 253-256.

9. Naghski J, Fenske (Jr.) CS and Couch IF1975 , Use
of paper chromatography for the estimation of
quercetin in rutin. J. Pharm. Assoc. 40 613.

10. Mabry TJ, Markham KR and Thomas MB 1970, The
systemic ldentzf cation of flavonoids, Springer Verlag,
Berlin 119.



