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ABSTRACT

The present study was aimed to investigate antimicrobial activity of Acacia arabica
bark extracts against selected multi drug resistant Gram positive and Gram negative
bacterial pathogens. Extracts of Acacia arabica bark were prepared by using
hexane, petroleum ether, chloroform, ethyl acetate, acetone and methanol on the
basis of their increasing polarity and were screened for the antibacterial activity by
agar well diffusion assay. Acetone extract was found to be most potent against all
the selected bacterial pathogens followed by methanol, chloroform, ethyl acetate
and hexane while petroleum ether extract was found least effective among all.
Acetone extract was further subjected to thin layer chromatography and column
chromatography for the isolation and purification of bioactive compounds; thus a
total of 10 fractions were obtained and were studied for their antibacterial activity
through spot assay technique. Phytochemical analysis showed the presence of
tannins, carbohydrates, terpenoids, phenols, anthraguinone, cardiac glycosides,
flavonoids and alkaloids.

I ntroduction

Infectious diseases represent an important
cause of morbidity and mortality among the
population,

countries. The ability of
microorganisms to acquire and transmit

genera
developing

new antimicrobial agents (Negi and Dave,
2010). In developing countries about 80% of
the population utilizes medicinal plants for
the treatment of infectious diseases (Kim et
al., 1987).

particularly  in

resistance against antibiotics causes

nosocomial and community  acquired Indian gum Arabic tree Acacia, belong to
infections (Mattana et al., 2012). The the family leguminosae, and has been
devel opment of resistance in recognized worldwide as a multipurpose

microorganisms
antibiotics has necessitated the search for

tree. Acacia arabica bark has been used as
demul cent, nutritive supplement,

to presently available
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expectorant, styptic and tonic and have
astringent, immunosuppressant,
antibacterial, antitumor, antithrombotic,
hypoglycemic and anti-helminthic activities
(Rajvaidhyaet al., 2012).

Phytochemical screening of the stem bark of
Acacia arabica revedled that the plant
contain amines and akaloids (dimethyl
tryptamine, 5-methoxy-dimethyltryptamine,
and  N-methyltryptamine),  cyanogenic
glycosides, cyclitols, saponins, fatty acids
and seed oils, fluoroacetate, gums, non-
protein amino acids, terpenes, hydrolyzable
tannins, flavonoids and condensed tannins
(Seigler, 2003). Flavonoids,
sterolg/triterpenoids, akaloids and phenolics
are known to be bioactive antidiabetic
principles (Yasir et al., 2010). The bark is
also reported to contain (+) catechin, (-)
epicatechin, (+) dicatechin, quercetin, gallic
acid, (+) leucocyanidin gallate, sucrose and
(+) catechin-5-gallate (Sundaram and Mitra,
2007). Acacia gum contains chiefly arabin
which is the mixture of calcium, magnesium
and potassum salts of arabic acid. On
hydrolysis arabic acid yields L-
rhamnopyranose,  galactopyranose,  L-
arabofuranose and taldobionic acid 6-d-
glucuronosido-d-gal actose. Further
hydrolysis yields L-arabinose, D-galactose,
d-glucuronic acid and rhamnose. The gum
also possesses enzymes like oxidases,
peroxidases and pectinases (Ravaidhya et
al., 2014).

Previous studies on Acacia arabica (Bark)
showed that the plant possess antibacterial
activities against various  organisms.
Acetone, methanol and petroleum ether
extracts showed antibacterial activity against
S aureus, S mutans, S sanguis, S
salivarius, L. acidophilus and C. albicans
(Ajaybhan et al., 2010). Activities were also
found against P. aeruginosa, E. coli, B.
licheniformis, Saureus, Salmonella sp.,
Enterobacter sp., E. coli, P. intermedia and
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P. gingivalis (Bhatnagar et al., 2013).
Acacia arabica seeds were reported to be
active against S. aureus, S epidermidis, P.
aeruginosa, K. pneumoniae, C. albicans and
A. niger (Parmar et al., 2010).

The present investigation was thus
undertaken to explore the antimicrobial
activity of the plant against multidrug
resistant bacterial pathogens.

Materialsand Methods
Collection of plant material

Barks of Acacia arabica collected from
Allahabad were identified and authenticated
through Raw Material Herbarium and
Museum, CSIR-NISCAIR, New Delhi.

Test bacteria

Several Gram positive (Bacillus cereus,
Bacillus subtilis, Clostridium perfringens,
Saphylococcus  aureus,  Streptococcus
pyogenes and Listeria monocytogenes) and
Gram negative  (Escherichia  cali,
Pseudomonas aeruginosa, Salmonella typhi,
Shigella dysenteriae, Vibrio cholerae and
Campylobacter jejuni) bacteria with multi-
drug resistance property and were
previously isolated from clinical specimens
were used in the present study to evaluate
the antibacterial properties of Acacia
arabica (bark) extracts.

Preparation of Acacia arabica (Bark)
extract

The plant extracts were prepared as per the
methods explained by Mattana et al. (2012).
Acacia arabica bark powder was weighed in
Erlenmeyer flasks of 250ml capacity. To
this hexane was added and extraction
process performed with constant percolation
for 24-48h at 150 rpm. Then the extract was
decanted and the solvent was alowed to
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evaporate. This was successively extracted
with petroleum ether, chloroform, ethyl
acetate, acetone, and methanol. The extracts
thus obtained were stored in airtight screw
capped vias at -10°C until used.

Antibacterial activity of Acacia arabica
(Bark) extract

Antibacterial activity of Acacia arabica bark
extract was tested by using Agar well
diffusion technique on Muller Hinton agar
media (Agarry et al., 2005). The presence of
zone of inhibition (mm) was indicated as the
presence of antibacterial activity. Each
extract of Acacia arabica bark was tested
against the test organisms in triplicates along
with media control and organism control
plates.

I solation of Antibacterial Agents

The extracts showing the antibacteria
activity were selected and used for the
isolation of antibacterial agent. The
screening for the number of maor and
minor compounds present in the extract was
done by thin layer chromatography (TLC).
Further, the selection of solvent combination
for mobile phase required to isolate the
antibacterial agent  through  column
chromatography was also decided on the
basis of TLC. The compounds were isolated
and purified through silica ge column
chromatography.

Evaluation of antibacterial activity of
different compounds

The fractions obtained from column
chromatography were alowed to stand at
room temperature till the entire solvent
present in the compounds evaporated. Then
the dried fraction was dissolved in Di-
Methyl Sulfoxide (DMSO) and used for
screening antibacterial activity against the
selected pathogenic bacteria using Spot
Assay Technique (Jack et al., 1995).
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Phytochemical analysis

The fractions with antibacterial activity were
subjected to the standard procedures of

phytochemical screening for the
identification of its various active
congtituents  (Tannins,  Anthraquinone,

Saponin, Cardiac glycoside, Flavonoids,
Reducing sugars, Catechol, Alkaloids,
Terpenoids, Phenol, Carbohydrate test)
(Trease and Evans, 1989; Sofowora, 1993).

Statistical analysis

The effect of various extracts obtained from
individual Acacia arabica (Bark) extract
was analysed using TWO Way classification
analysis of variance (ANOVA), and F-test at
5% and 1% significance level (Fisher and
Y ates, 1990).

Result and Discussion

Antibacterial activity

The extracts prepared from Acacia arabica
bark wusing different solvents showed
varying degree of antimicrobial activity
against both Gram positive and Gram
negative multi drug resistant organisms
selected for the study. Among the extracts
prepared using different solvents, acetone
extract was found to be effective against al
the organisms except C. jguni, followed by
methanol, chloroform, ethyl acetate and
hexane while petroleum ether was found
least effective (P<0.001). All the test
organisms were found to be sensitive to all
the extracts prepared in the study. Maximum
activity with respect to zone of inhibition
was recorded for E. coli (18.67-31.00 mm)
followed by S. pyogenes (11.00-29.33 mm),
B. cereus (12.67-27.67 mm), V. cholerae
(17.33-24.67 mm), S. aureus (17.67-22.67
mm), B. subtilis (16.00-27.67 mm), P.
aeruginosa  (13.00-32.00 mm), S
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dysenteriae  (12.67-24.33 mm), C.
perfringens (15.00-27.33 mm), S typhi
(11.00-26.00 mm), L. monocytogenes
(14.00-21.67 mm), while C. jguni was
found to be least sensitive with no activity
recorded with acetone extract (P<0.001)
(Tablel).

Isolation of different compounds in the
Acacia arabica (Bark) Acetone extract

On the basis of the performance of
antimicrobial activity, Acetone extract was
used for further investigation. Using
solvents in combinations of 2 and 3, 24
compounds were detected by TLC (Table 2).

A total of 282 fractions were collected from
column chromatography which was finaly
pooled into 10 fractions on the basis of R;
values in respective solvent systems (Table
3).

Antibacterial  activity of  different
fractions obtained in column
chromatography

Fractions pooled after column

chromatography were evaluated for their
antibacterial  activity against the test
pathogens. Low to medium activity was
demonstrated by all the fractions against the
selected pathogens with fraction number 4
and 7 exhibiting maximum activity against
S aureus and S. dysenteriae, respectively
(Table 4).

Qualitative phytochemical screening of
the Acacia arabica (Bark) extracts

All the extracts of Acacia arabica (Bark)
were screened for the presence of various
phytochemical components i.e. Tannins,
carbohydrates, catechol, terpenoids, phenol,
anthraquinone, saponins, cardiac glycosides,
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flavonoids, alkaloids and reducing sugars.
The extracts were found to be positive for a
number of bioactive compounds (Table 5).

In the present erawhere medicinal plants are
becoming the most preferable source for the
isolation of some new bioactive chemical
compounds, the plant used in the present
study proved as a good source of efficient
bioactive compounds in inhibiting broad
category of multi drug resistant bacteria
This was supported by some of the earlier
studies done to determine the antibacterial
activity of Acacia arabica (Bark) against
bacterial pathogens viz., S typhi, S. aureus,
B. subtilis, E. coli, S epidermidis, P.
aeruginosa, S. viridians, S. sonnei and P.
fluroscence (Mbatchou et al., 2011; Malviya
et al., 2011; Ragvaidhya et al., 2012
Bhatnagar et al., 2013).

In the study acetone and methanol extract of
A. arabica bark was found to be most
effective in exhibiting antibacterial activity.
Literature survey has reveded few studies
that are comparable with the present
findings. Patel et al. (2009) reported
maximum  antibacterial activity  of
methanolic extract of A. arabica bark
followed by chloroform and least with
petroleum ether extract against S. aureus, P.
aeruginosa and E. coli. Sharma et al. (2014)
evaluated antibacterial activity of A. arabica
bark extracts in different solvents against S.
aureus, P. aeruginosa and E. coli and
observed maximum activity with acetone
followed by methanolic extracts. Other
workers have also reported extracts made in
methanol to be most potent against S
aureus, P. aeruginosa, B. subtilis, E. coli
(Deen and Sadiq, 2002; Kavitha et al., 2013)
and S typhi (Mbatchou et al., 2011).
However some variations have been
observed in studies quoted in the literature.
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Table.1 Antibacterial activity of Acacia arabica (Bark) extracts against selected
Gram positive and Gram negative bacteria

Zone of Inhibition (mm diameter)
S.No. Organisms
Hexane Pet. Ether Chloroform Ethyl Acetate Acetone Methanol
1 Listeria monocytogenes 18.00 + 3.00 15.67 + 2.08 18.67 + 3.06 21.67 +2.08 14.00 + 1.00 18.00 + 3.00
2 Bacillus cereus 20.00 + 2.00 12.67 +2.08 22.33+4.04 23.33+4.16 27.67 +2.52 22.00 + 2.00
3 Bacillus subtilis 16.67 + 0.58 16.00 16.67 + 0.58 20.33 +0.58 27.67 +0.58 20.00
4 Clostridium perfringens 15.33+ 0.58 15.00+1.73 17.00 + 1.00 18.00 + 1.00 27.33+ 252 18.67 + 1.53
5 Saphylococcus aureus 17.67+ 2.08 19.00 + 2.00 22.67+ 153 22.00 + 2.65 21.33 + 1.53 22.00 +3.00
6 Streptococcus pyogenes 18.00 + 2.00 21.67 +2.08 21.67 +0.58 11.00 + 1.00 29.33 + 0.58 26.67 + 0.58
7 Escherichia coli 18.67 + 2.08 13.67 +3.79 21.33+1.53 23.00 +5.29 31.00 + 1.00 24.00 + 2.65
8 Campylobacter jejuni 15.57 + 0.58 16.33 +0.58 17.33+0.58 16.33 + 0.58 0.00 16.33 +0.58
9 Vibrio cholerae 18.33+1.15 17.33+2.31 20.33+3.21 21.67 +4.73 24.67 + 5.03 22.33+321
10 Pseudomonas aeruginosa 16.00 + 1.00 13.00 + 2.65 16.00 + 1.00 21.33+ 1.53 32.00 + 2.65 17.00 + 2.00
11 Shigella dysenteriae 20.00 + 1.00 24.33 + 3.06 22.67 +2.08 12.67 + 0.58 13.00+ 1.00 21.67 + 1.53
12 Salmonella typhi 15.00 + 5.29 14.67 + 351 20.33+1.53 11.00+1.00 26.00 + 1.00 22.33+3.21

Table 2 Compounds detected in the Acacia arabica bark acetone extract

S. No. | Solvent Combination R. F Value
1 Acetone: Hexane 4:6 0.137,0.224
2. Acetone: Hexane 6:4 0.548

3. Acetone: Petroleum Ether 2:8 0.072

4. Acetone: Petroleum Ether 3:7 0.233

5. Acetone: Petroleum Ether 4:6 0.228

6. Acetone: Petroleum Ether 6:4 0.5, 0.75, 0.8, 0.866
7. Acetone: Chloroform 4:6 0.703

8. Acetone: Chloroform 6:4 0.857

9. Acetone: Petroleum Ether: Chloroform 5:1:4 | 0.50877

10. Acetone: Petroleum Ether: Chloroform 6:2:2 | 0.693

11. Acetone: Petroleum Ether: Chloroform 7:2:1 | 0.745, 0.847
12. Acetone: Chloroform: hexane 8:1:1 0.532

13. Acetone: hexane: petroleum ether 1:2:7 0.615

14. Acetone: hexane: petroleum ether 2:3:5 0.633

15. Acetone: hexane: petroleum ether 4:1:5 0.241

16. Acetone: hexane: petroleum ether 5:2:3 0.277

17. Acetone: hexane: petroleum ether 7:2:1 0.576, 0.7288
18. Acetone: hexane: petroleum ether 8:1:1 0.859
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Table.3 Fraction with different solvent combination isolated in column chromatography

Fraction No. | Solvent system (mobile phase) RiVaue Fraction No.
1 Acetone : Hexane (4:6) 0.78and 0.88 | 1t032

2. Acetone : Hexane (6:4) 1.00 33to 72

3. Acetone : Petroleum ether (2:8) 0.50 73t0 96

4. Acetone : Petroleum ether (3:7) 0.60 97 10116
5. Acetone : Petroleum ether (4:6) 0.75 117 to 144
6. Acetone : Petroleum ether (6:4) 0.90 14510 184
7. Acetone : Chloroform (6:4) 1.00 185t0 215
8. Acetone: Petroleum ether : Chloroform (7:2:1) | 1.00 216 to 247
0. Acetone : Chloroform : Hexane (8:1:1) 1.00 248 to 267
10. Acetone : Hexane : Petroleum ether (8:1:1) 1.00 268 to 282

Table.4 Antibacterial fractions isolated from acetone extract of Acacia arabica

Antibacterial activity

Organism
+ ++ +++
Listeria monocytogenes 1-6,8,10 7,9 -
Bacillus cereus 1,6 2-5,7-9 -
Bacillus subtilis 1,6,8-10 2-5,7 -
Clostridium perfringenes 1,28 4-7,9,10 -
Saphylococcus aureus 1,36 2,5,7-9 4
Sreptococcus pyogenes 1,346,810 | 2579 -
Escherichia cali 45,8 1,3,7,9,10 -
Campylobacter jguni 1-3,6 4,5,7-10 -
Vibrio cholera 1,3-6,8,10 2,79 -
Pseudomonas aer uginosa 1-6,8-10 7 -
Shigella dysenteriae 1,2,5,6,8 3,4,9,10 7
Salmonella typhi 1-8,10 9 -

+ Low; ++ medium: +++High

218




Int.J.Curr.Microbiol . App.Sci (2015) Special |ssue-1: 213-222

Table.5 Qualitative phytochemical screening of the Acacia arabica (Bark) extracts

Test Extract

Hexane | Petroleum ether | Chloroform Ethyl acetate Acetone Methanol
Tannins _ _ _ + + +
Carbohydrates _ _ _ + + +
Catechol _
Terpenoids + + + + + +
Phenol _ _ _ + + +
Anthraguinone _ _ _ + + +
Saponin _ _ _ _
Cardiac glycosides _ _ + + + +
Flavonoids _ _ _ + + +
Alkaloids _ _ _ _ _ _
Reducing sugars _ _ _ _ _ _
In the study conducted by Nagumanthri et wall and cell membrane of the test
al. (2012) no antimicrobia activity was organisms could be responsible for

observed in the methanolic bark extract of A.
nilotica against the test bacteria with the
exception of B. circulans. Okoro et al.
(2014) reported ethanol and chloroform /
water extracts of A. nilotica stem bark to
have highest antibacterial activity against
the test organisms followed by methanol and
ethyl acetate. The activity was tested against
nine bacterial isolates viz., K. pneumonia, E.
coli, P. aeruginosa, P. vulgaris, S. typhi, S
dysenteriae, S. aureus, S. pneumoniae and S,
pyogenes.

The differences may be attributed to the fact
that effectiveness of the extracts largely
depends on the kind of solvent used.
Further, the concentration of the extract and
kind of bacteria may aso account for the
difference in the susceptibility pattern of the
test organism.

In addition, as suggested by some workers
(Nikaido and Vaara, 1985; Priya and
Ganjewala, 2007), variation in the rate of
penetration of active ingredients in the cell
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differencesin the susceptibility pattern.

Variation in Ry values of phytochemicals
provides a very important clue in
understanding of their polarity and helps in
selection of appropriate solvent system for
separation of pure compounds by column
chromatography (Talukdar et al., 2010). The
successful separation of active constituents
by chromatographic technique depends upon
suitable solvent system which needs an ideal
range of partition coefficient for each target
compound. Further, number of fractions
eluted is dependent on various factors viz.,
extraction method, solvent system and
elution process adopted (Rajvaidhya et al.,
2014).

The antimicrobial potency of plants has been
attributed to their secondary metabolites.
The present study revealed presence of
tannins, carbohydrates, terpenoids, phenal,
anthraquinone, cardiac glycosides and
flavonoids in the ethyl acetate, acetone and
methanol extracts of A. arabica bark.
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Similar observations have been reported in
studies cited in the literature with some
variations (Banso, 2009; Prabhat et al.,
2010; Mbatchou et al., 2011; Jacknoon et
al., 2012; Shakya et al., 2012; Biswas and
Roymon, 2013; Godghate et al., 2014).
Acharyya et al. (2009) reported that
presence of polyphenols and flavonoids in
extracts are related to bactericidal activity.

In the present era where microorganisms are
acquiring and transmitting resistance
towards antibiotics, the rich diversity of
plants can be explored for screening and
evaluation for their antimicrobial activity
which  may provide new bioactive
substances. The results of the study strongly
advocate  further  investigation into
pharmacological properties of secondary
metabolites of higher plants.

Acknowledgements

The financial support extended towards this
research by Indian Council of Medica
Research, Government of India, New Delhi
and the facilities extended by Sam
Higginbottom Institute of Technology and
Sciences, Deemed-to-be-University,
Allahabad is greatly acknowledged.

References

Acharyya, S., Patra, A., Bag, P.K. 2009.
Evaluation of the antimicrobial activity
of some medicina plants aganst
enteric  bacteria  with  particular
reference to multi-drug resistant Vibrio
cholera. Trop. J. Pharm. Res., 8: 231-
237.

Agarry, 0.0, Olaeye, M.T., Bello-Michael,
C.0O. 2005. Comparative Antimicrobial
activities of Aloe vera gel and Lesf.
Afr. J. Biotech., 4(12): 1413-1414.

Ajaybhan, P., Navneet, Chauhan, A. 2010.
Evaluation of Antimicrobial activity of

220

six medicina plants against dentd
pathogens. Rep. Opin., 2(6): 37.

Banso, A. 2009. Phytohemica and
antibacterial  investigation of bark
extracts of Acacia nilotica. J. Med.
Plant Res., 3(2): 82-85.

Bhatnagar, M., Parwani, L., Sharma, V.,
Ganguli, J., Bhatnagar, A. 2013.
Hemostatic, antibacterial biopolymers
from Acacia arabica (Lam.) Willd, and
Moringa oleifera (Lam.) as potential
wound dressing materials. Indian J.
Exp. Biol., 51: 804-810.

Biswas, D., Roymon, M.G. 2013. Search for
in vitro antibacterial efficacy of
phytoconstituents of Acacia arabica
leaf extracts against various serogroup
of E. coli associated with diarrheal
infections in ruminants. Recent Res.
i. Technol., 5(2): 73-74.

Deen, Y.Y. Sadiqc N.M. 2002.
Antimicrobial properties and
phytochemical constituents of leaves of

African mistletoe (Tapinanthus
dodoneifolius (DC) Danser)
(Loranthaceae): An ethnomedicinal

plant of Hausaland. Northern Nig. J.
Ethnopharmacol., 83: 235-240.

Fisher, R.A., Yates, F. 1990. Statistical table
for biological agricultural and medical
research. Alives Boyed Edinbury,. 4:
251-285.

Godghate, A.G., Sawant, R.S., Sankpal,
SA., Waaki, SA., Kankanwadi, S.S.
2014. Phytochemical analysis of bark
of Acacia nilotica. Asian J. Plant <ci.
Res., 4(2): 22-24.

Jack, RW., Tagg, J, Ray, S. 1995.
Bacteriocins of Gram positive bacteria.
Microbiol. Rev., 59: 171-200.

Jacknoon, AA., Elhefian, EA.,
Mohammed, A.M., Hamdi, O.A.A.H,,
Yahaya, A.H. 2012. A preliminary
gualitative study of two common
Acacia species in Sudan. e-J. Chem.,,
9(2): 851-856.



Int.J.Curr.Microbiol . App.Sci (2015) Special |ssue-1: 213-222

Kavitha, P.A., Kumar, P., Murthy, T.P.N.,
Gopinath, S.M. 2013. Methanaolic
extract of Acacia nilotica and
antibacterial activity against Hospital
isolates of Bengaluru district. Inter. J.
Latest Res. Sci. Technol., 2(1): 522—
524.

Kim, H.S,, Han, S.S., Oh, K.W., Jeong, T.S,,
Nam, K.Y. 1987. Effects of ginseng
saponin on antimicrobial activities of
some antibiotics. Korean J. Mycal., 15:
87-91.

Malviya, S., Rawat, S., Kharia, A., Verma,
M. 2011. Medicina attributes of
Acacia  nilotica  Linn. - A
comprehensive review on
ethnopharmacological claims. Inter. J.
Pharm. Life &ci., 2(6): 830-837.

Mattana, C.M., Satorres, S.E., Escobar, F.,
Sabini, C., Sabini, L., Fusco, M.,
Alcaraz, E. 2012. Antibacterial and
cytotoxic activities of Acacia aroma
extracts. Emir. J. Food Agric., 24(4):
308-313.

Mbatchou, V.C., Ayebila, A.J., Apea, O.B.
2011.  Antibacteriad  activity  of
phytochemicals from Acacia nilotica,
Entada africana and Mimosa pigra L.
on Salmonella typhi. J. Animal Plant
ci., 10(1): 1248-1258.

Nagumanthri, V., Rahiman, S., Tantry, B.A.,
Nissankararao, P., Kumar, M.P. 2012.
In vitro antimicrobia activity of
Acacia nilotica, Ziziphus mauritiana,
Bauhinia variegate and Lantana
camara against some clinical isolated
strains. Iran. J. Sci. Tech,, A2: 213-
217.

Negi, B.S., Dave, B.P. 2010. In Vitro
antimicrobial  activity of Acacia
catechu and its phytochemical analysis.
Indian J. Microbiol., 50(4): 369-374

Nikaido, H., Vaara, M. 1985. Molecular
basis of bacterial outer membrane
permeability. Microbiol. Rev., 1: 1-32.

221

Okoro, S.O., Kawo, A.H., Arzai, A.H. 2014.
Phytochemical screening, antibacterial
and toxicological activities of Acacia
nilotica extracts. Bayero J. Pure Appl.
i, 7(1): 105-115.

Parmar, K.A., Patel, A.N., Prgjapati, S.N.,
Patel, R.I. 2010. Anti-viral in HEL cell,
HelLa cell cultures, antibacterial and
antioxidant activity of Acacia arabica
seeds extracts by the use of DPPH free
radical method. J. Chem. Pharm. Res,,
2(4): 324-332.

Patel, J.D., Shrivastava, A.K., Kumar, V.
2009. Evauation of some medicinal
plants used in traditiona wound
healing preparations for antibacterial
property against some pathogenic
bacteria. J. Clin, [mmunol.
Immunopathol. Res., 1(1): 007-012.

Prabhat, Ajsybhan, Navneet, Chauhan, A.
2010. Evaluation of antimicrobial
activity of six medicinal plants against
dental pathogens. Rep. Opin., 2(6): 37—
42.

Priya, K., Ganjewala, D. 2007. Antibacterial
activities and phytochemical anaysis
of different plant parts of Nyctanthes
arbor-tristis L. Res. J. Phytochem., 1:
61-67.

Ravaidhya, S., Nagori, B.P., Singh, G.K.,
Dubey, B.K., Desa, P., Jain, S. 2012.
A review on Acacia arabica - An
Indian medicina plant. Int. J. Pharm.
. Res., 3(7): 1995-2005.

Ravaidhya, S., Singh, G.K., Nagori, B.P.,
Alok, S. 2014. Extraction, isolation and
chemical structure e€lucidation of
daidzein from bark of Acacia arabica
(Lam.) willd of Bhopal, Madhya
Pradesh, India. Int. J. Pharm. ci. Res,,
5(5): 2014-2021.

Seigler, D.S. 2003. Phytochemistry of
Acacia sensu lato.  biochemical
systematics and ecology. Biochem. Sys.
Ecol., 31(8): 845-873.



Int.J.Curr.Microbiol . App.Sci (2015) Special |ssue-1: 213-222

Shakya, A., Shakya, V.K., Arya, N., Saxena,
R.C. 2012. Preliminary physico-
phytochemical study of the bark of
Acacia nilotica. Res. J. Pharm. Biol.
Chem. <., 3(2): 84-88.

Sharma, C., Anga, K.R., Surain, P,
Dhiman, R., Jiloha, P., Meashi, V.,
Kaur, M. 2014. In vitro evaluation of
anti-microbial  spectrum of Acacia
nilotica leaves and bark extracts
against pathogens causing otitis
infection. J. Innovative Biol., 1(1):
051-056.

Sofowora, A. 1993. Medicina plants and
traditional medicine in  Africa
Spectrum Books. Nigeria. Pp. 142-
157.

Sundaram, R., Mitra, S.K. 2007. Antioxidant
activity of ethyl acetate soluble fraction
of Acacia arabica bark in rats. Indian
J. Pharmacol., 39(1): 33-38.

Talukdar, A.D., Choudhury, M.D.,
Chakraborty, M., Dutta, B.K. 2010.
Phytochemical screening and TLC
profiling of plant extracts of Cyathea
gigantean and Cyathea brunoniana.
Assam Univ J. ci. Technol: Biol Env.

i, 5(1): 70-74.
Trease, G.E.,, Evans, W.C. 1989.
Pharmacognosy. Bailliere-Tindall

Publication. London. Pp. 176-180.
Yasir, M., Jain, P., Debgyoti, Kharya, M.D.
2010. Hypoglycemic and
antihyperglycemic effect of different
extracts of Acacia arabica lamk bark in
normal and alloxan induced diabetic
rats. Int. J. Phytomed., 2: 133-138.

222



