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ABSTRACT

Babool (Acacia Nilotica) a very common name, is used in Indian system of medicine for the
prevention and treatment of various health ailments, has been in practice for hundreds of years. The
some other species of Babool known as Vilayti Babool (Prosopis Juliflora) and Subabool (Lucena
Lucocephala) are also having so many ethnobotanical and medicinal uses like Babool. This article
briefly reviews the ethnobotanical as well as medicinal uses of Babool and its other species with plant
description. This is an attempt to compile and document information on different aspect of Babool and
its other species and its potential uses. More studies are needed before the pharmacological properties
of Babool and its other species can be utilized in therapy.
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INTRODUCTION tropical and subtropical regions of the world

) o o [1].The Babul tree is a strong light demander

1. Babool (Acacia Nilotica): Acacia is the
o ) but is susceptible to frost. The greatest plus

most significant genus of family: Leguminosae,
point is that it tolerate seven insensitive

first of all described by Linnaeus in 1773. It is
. ) droughts. It is a tree of miraculous adaptations.

estimated that there are roughly 1380 species of
) . ] As its adaptation is very wide, this tree is

Acacia worldwide, about two-third of them
) distributed widely in India under different

native to Australia and rest of spread around
climatic conditions. It seldom extends above
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endurance to very long hard summer seasons
and in water logged areas. It can come up in
saline or brackish water too. The long taproot is
an adaptation to absorb water from depths and
Kankrilli layers. It is called as a “Phreatophyte”
meaning a plant, which is able to scavenge
water from deeper soil layers. Ittolerates
salinity; pH is of range from 7.5 to 8.5. It can
also come up in shallow soils and rocky areas.
It is not a good coppice and root suckers are

absent in the species [2].

Pharmacological and Biological Studies

Antidiabetic: Wadood et al., demonstrated that
Acacia arabica seeds contained a substance(s)
which depressed the blood glucose level in
normoglycemic but not in alloxan-diabetic
rabbits, suggesting that the mechanism of
action involved release of insulin from
pancreatic beta-cells. The bark in the form of
decoction (20 mg/kg) as well as the standard
drug talbutamide produced a significant
reduction in blood glucose levels in mild

alloxonised diabetic rabbits fasted for 18 hr [3].

Antimutagenic: The methanolic extract of the
bark decreased the UV- induced mutagenicity
using the Escherichia coli WP-2 in a dose of 5

mg/plate. This decrease might be due to some

enzymatic action which reverted the formation

of pyrimidine dimmers [4].

Antiproteolytic: Inhibition of total proteolytic
(caseinolytic), tryptic (by hydrolysis of benzoyl
arginine p-nitroanilide) and chymotryptic (by
hydrolysis of acetyl tyrosine ethyl ester)
activities by ten species of legume seeds on
human and bovine pancreatic proteases were
studied. Acacia seeds extracts displayed more
pronounced action on human trypsin and
chymotrypsin, it was more effective in
inhibiting the total proteolytic activity of the

bovine system [5].

Antibacterial: The antimicrobial activity of the
extracts of Acacia nilotica was assayed against
Streptococcus viridans, Staphylococcus aureus,
Escherichia coli, Bacillus subtilis and Shigella
sonnei using the agar diffusion method. The
plant extract exhibited antimicrobial activity
against all the test microorganisms. B. subtilis
was the most susceptible to the plant extract
while Candida albicans was the most resistant.
The minimum inhibitory concentration of the
stem bark extract of the plant ranged between
35 and 50 mg/ml while the minimum
bactericidal concentration ranged between 35
and 60 mg/ml. A. nilotica could be a potential
source of antimicrobial agents [6]. The

antibacterial activity of aqueous extract,
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different solvent extracts and isolated
constituents of were evaluated by the cup
diffusion method against Aqueous, methanol
and ecthanol extracts of leaves of Acacia
nilotica (Family: Fabaceae) showed significant
antibacterial activity against three
phytopathogenic Xanthomonas pathovars viz.,
Xanthomonas axonopodis pv. malvacearum, X.
a. pv. phaseoli and X. campestris pv.
vesicatoria associated with angular leaf spot of
cotton, common blight of bean and bacterial
spot of tomato respectively and 14 human
pathogenic bacteria. This active fraction
fractioned from methanol extract recorded
highly significant antibacterial activity in vitro
(MIC 5, 6 and 7 pg/ml for Xanthomonas
pathovars and 6-12 pg/ml for human
pathogenic bacteria) compared with synthetic
antibiotics like Bact-805 and K-cycline for
phytopathogenic bacteria and Gentamicin and

Streptomycin for human pathogenic bacteria

[7].

Antifungal: The polyphenolic complex of the
bark at the concentration of 50% showed
maximum growth inhibition (56%) as compare
to controls against Fusarium oxysporum. The
extract at the 10 and 25% dilution showed 24%
and 37% inhibition, respectively in vitro
studies. The extract of the flower revealed 65%

inhibition against the conidial germination of

alternaris solani after 10 hr of treatment 57.
The water extract of leaves inhibited the
Mycelial growth of the plant pathogenic fungi
Sarocladium oryzae (37%) and Fusarium
oxisporum (69%) 58 while the ethanolic extract
exhibited 51.13% inhibition of Rhizoctonia
solani [8].

Antidiarrhoeal: Five medicinal plants [Acacia
nilotica, Acanthospermun hispidum, Gmelina
arborea, Parkia biglobosa and Vitex doniana]
used in diarrhoeal treatment in Kaduna State,
Nigeria, were investigated. This study was
carried out on perfused isolated rabbit jejunum
and castor oil-induced diarrhoea in mice. The
aqueous methanol extracts (0.5, 1.0, 2.0 and 3.0
mg/ml) were generally found to cause a dose-
dependent response in the isolated rabbit
jejunum, though this was not uniform in all the
plants [9]. Gmelina arborea and Vitex doniana
showed concentration dependent relaxation at
low doses (0.5, 1.0 mg/ml), but showed no
significant relaxation at higher doses (2.0, 3.0
mg/ml). Other extracts showed biphasic effects.
For example, Acacia nilotica at 3.0 mg/ml
caused initial relaxation quickly followed by
contraction. In the castor oil-induced
diarrhoeal, 100% protections were shown by
extracts of Acacia nilotica and Parkia
biglobosa (100, 200 mg/kg) while Vitex
doniana showed a dose-dependent effect [10].
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Antiviral: The crude extract of the leaves of
the plant showed in vitro antiviral activity
against the Turnip mosaic virus. There was a
decrease in lesions numbers on the hosts
Chenopodium amaranticolor (93.77 %) and C.
album (80.2 %). There was also decrease in
lesions when the extract was on the host leaves.
The bark extract inhibited the potato virus [11,
12].

Antioxidant: It was found that the
antioxidative effect of umbelliferone was dose
dependent up to 100pg/ml and then levelled off
with no further increase in activity. This is the
first report of the isolation and antioxidant
potential of umbelliferone from A. Nilotica
[13].

Antifertility: The aqueous extract of the
flowers shoed 11.5 % abortifacient activity in
rats. It was further screened for teratological
abnormalities in failure cases (where pregnancy
was not prevented) in pregnant rats. The
foetuses showed gross external morphological
and skeletal defects [14].
Anti-Hypertensive and  Anti-Spasmodic
Activities:

Gilani et al reported that on wusing of

methanolic extract of A. nilotica (A.acacia)

reduces the arterial blood pressure and provides

evidence of antihypertensive  activities
independent of muscarinic receptor stimulation
24. An aqeous extract of A. nilotica (A.arabica)
was also observed that it have sustained dose-
related contractile activity on the isolated
guinea-pig ileum. Intravenous administration of
the extract produced a dose-related significant

elevation of blood pressure [15,16].

Acetyl cholinesterase Inhibitory Activities:

A study was carried out by Crowch and Okello
that acetylcholine sterase is the treatment of
Alzheimer’s disease. It was observed that A.
nilotica (A.arabica) have to potent Acetyl
cholinesterase inhibitory activities due to effect
on central nervous system. More investigations
are to be needed in the treatment of

Alzheimer’s [17].

2. Vilayti Babool (Prosopis juliflora):
Prosopis juliflora (Sw.) DC, an evergreen tree
is native to South America, Central America
and the Caribbean. It is commonly known as
Vilayati Babool in India and its first
introduction into India has been reported
differently by different people. Rawat et al.
(1992) reported that Prosopis juliflora was first
introduced in India during 1875 in Punjab [18]
whereas Reddy (1978) stated that the first
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introduction of P. juliflora into India took place
in 1877, with seeds from Jamaica that arrived
in the country one year earlier [19]. The seeds
were first sown in various arid areas around
Kamalapuram, in the Cuddapah District of
Andhra Pradesh (old Madras Presidency) and
the plant was named as “the exotic lady of
South America”. Different from both these,
Gupta and Blara (1972) reported that Prosopis
juliflora was introduced in India in 1857 from
Mexico [20]. Based on these reports, it can be
stated that Prosopis juliflora was introduced in
India somewhere during 1870s. In the present
state of Rajasthan, it was first introduced in
Jodhpur in 1913 where the ruler of the then
state of Jodhpur named it “Royal Plant” in
1940 because of its excellent growth rate and
evergreen nature in all environmental condition
(except frost). Large scale aerial seeding of this
tree was undertaken to establish sand dunes and
sand storms in Rajasthan [21]. Further
introductions of this species followed gradually
into the states of Haryana, Uttar Pradesh,
Madhya Pradesh, Maharashtra and Tamil Nadu
[22,23]. Today, owing to its fast growth and
drought hardiness with extraordinary ecological
amplitude, the species has been spread
throughout the length and breadth of the
country, from Haryana in north to Tamilnadu in
down south, and from Kutch, Gujarat in west to

drier parts of Orissa in east [24].

Medicinal value of Prosopis: In India, boiling
wood chips, a bark extract is used as an
antiseptic on wounds, and gum is used to treat
eye infections [25]. Research done at Central
Arid Zone Research Institute, Jodhpur resulted
in identification of antioxidant compound
which is present in concentrated form (6-8%) in
the heart wood of P. juliflora [26]. In Brazil, P.
Juliflora flour is used as an aphrodisiac [27],
syrup as an expectorant and tea infusion against
digestive disturbances and skinlesions[28].

The most important of these bioactive
constituents of plants are terpenes, alkaloids,
flavonoids and phenolic compounds. Terpenes
insecticides  and  their

are used as

pharmacological properties include

antibacterial, antifungal, antihelmintic,
antimalarial and molluscicidal[29], similarly
phenolic compounds have a wide range of
pharmaceutical activities such as anti-
inflammatory, analgesis, antitumour, anti-HIV,
anti-infective, vasodilatory, immunostimulant
and antiulcerogenic[30,31]. Recently,
flavonoids have attracted interest due to the
discovery of their pharmacological activities
[32,33]. Alkaloids are pharmaceutically
significant and are wused as analgesic,
antimalarial, antiarrythmic, antispasmodic, in
the treatment of coughs and pain, in the

treatment of gout, and as pupil dilatin [34].
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3.  Subabool (Leucaena leucocephala):
Leucaena leucocephala is a small, fast-growing
mimosoid tree native to southern Mexico and
northern  Central America (Belize and
Guatemala),[34,35] but is now naturalized
throughout the tropics. Common names include
white leadtree,[36] jumbay, and white
popinac.[37] The specific name is derived from
the Greek words Aevkd, meaning "white", and
képahoc, meaning "head", referring to its
flowers.[38] It is known as Subabool in India.
Leucaena leucocephala, (Ipil Ipil) belongsto
leguminacae, is a giant, dense and quick
growing tree, it is cultivated in the tropical dry
region including  Pakistan, used for
forage[39,40,41], medicinally it has been
studied on tumour cells[42], as anti-fertility
agent[43] and it is also used as the treatment of
parasitic  diseases[44] it has fungicidal
properties[45] and normalize the soil
acidity[46,47], salinity and soil erosion [48].
Ipil ipil seeds increase the level of provitamin
in chicken[49] foliage is good source of dietary
nutrients, can serve as an animal feed and
poultry diet[50,51] and it is also used as human
food[52] Its wood hasmechanical strength
comparable to apitong group and used as
abundance in Pakistan but has not found any
use in chemical and wood industry or as cattle

feed in Pakistan. According to Simanjuk et al.

(2010), Leucaenaleucocephala seeds have
capability to reduce the level of blood
glucose[53]. A study by Abdalrahim et al.
(2012) showed that P.speciosa is an edible
legume believed to have medicinal property
including antidiabetic[54]. Thehypoglycemic
properties of plants related to the present of
compound such as flavonoid, tannins,
glycosides,alkaloids, = polysaccarides  and
terpenoids [55,56,57].The purpose of this study
is to investigate the hypoglycemic effect
of  Parkiaspeciosa  (Petai), Leucaena
leucocephala (Petai belalang) and Laurus
nobilis (Daun selom) on blood glucose level.
These three plants were selected as it is easily

found and commonly consume as salad in

Malaysia.

REFERENCES:

1. Maslin B.R., Miller J.T., Seigle, D.S.:
Overview of the generic status of Acacia
(Leguminosae: Mimosoideae). Australian
Systematic Botany 2003; 16(1): 1-18.

2. Orchard A.E., Maslin B.R.: Proposal to
conserve the name Acacia (Leguminosae:
Mimosoideae) with a conserved type.
Taxon 2003; 52(2): 362-363.

3. Prasad G. and Reshmi M.V., A Manual of
Medicinal Trees: Agrosbios (India), 97-99

International Journal of Pharmaceutical Technology and Biotechnology

(2007)
N



Available Online at www.ijptb.com

Srivastava et al. [JPTB. 2015; 2(2):21-31

4.

10.

Bhandari M.M.: Flora of the Indian Desert,
M.P.S. Jodhpur, India. 1978:132-134.

Jain A.K., Shimoi K., Nakamura Y.,
Tomita I. And Kada T. Preliminary study
on the desmutagenic and antimutagenic
effect of some natural products. Curr Sci
1987; 56: 1266-1269.

Sudhakar prabhu K. Saldanha K. And
Pattabiraman T.N.: Natural Plant enzyme
inhibitors: A comparative study of the
action of legume inhibitors on human and
bivine pancreatic proteinases. J Sci Food
Agric 1984; 35: 314-321.

Banso A. Phytochemical and antibacterial
investigation of bark extracts of Acacia
nilotica. of Medicinal
Research 2009; 3(2): 082-085.
Raghavendra M.P., Satish S. and Raveesha

Journal Plants

K.A.: In vitro evaluation of anti-bacterial
spectrum and phytochemical analysis of
Acacia nilotica. Journal of Agricultural
Technology 2006; 2(1): 77-88.

Renu,: Fungitoxicity of leaf extract of some
higher plants against Rhizoctonia soloni
Kuehn. Natl Acad Sci Lett 1983; 6: 245-

246.

Sethi N. Nath D. And Singh R.K.:
Teratological evaluation  of  some
commonly used indigenous antifertility

plants in rats. Int J Crude Drug Res 1989;
27: 118-120.

11.

12.

13.

14.

15.

16.

17.

Agunua A., Yusuf S., Andrewa G.O., Zezi
A.U., Abdurahmana E.M.: Evaluation of
five medicinal plants used in diarrhoea
treatment in  Nigeria.  Journal of
Ethnopharmacology 2005; 101: 27-30.

Singh R. And Singh R.: Screening of some
plant extract for antiviral
Technology (Sindri) 1972; 9: 415-416.

Pandey B.P. and Mohan J.: Inhibition of

properties.

turnip mosaic virus by plant extract. Indian
Phytopathol 1986; 39: 489-491.

Singh R., Singh B., Singh S., Kumar N.,
Kumar S. and Arora S.: Umbelliferone —
isolated from Acacia
Del. Food

An antioxidant
nilotica (L.) Willd. Ex.
Chemistry 2010; 120: 825-830.
Gilani A.H., Shaheen F., Zaman M., Janbaz
K.H., Akhtar M.S., Shah B.H., Studies on
antihypertensive and antispasmodic
activities of methanol extract of Acacia
nilotica pods, Phytother Res,1999; 665-669.
Amos S., Akah P.A., Odukwe C.J,,
Gamaniel K.S., Wambede C., The
pharmacological effects of an aqueous
extract from Acacia nilotica seeds,
Phytother.1999; 13, 683-685.

Crowch C.M. and Okello E.J., Kinetics of
acetylcholinesterase inhibitory activities by
aqueous extracts of Acacia nilotica (L.) and

Rhamnus prinoides,

International Journal of Pharmaceutical Technology and Biotechnology



Available Online at www.ijptb.com

Srivastava et al. [JPTB. 2015; 2(2):21-31

18.

19.

20.

21.

22,

Afr.J.Pharm.Pharmacol., 2009; 3(10),469-
475.

Rawat MS, Uniyal DP, Vakshasya RK.
Prosopis juliflora (Swartz) DC: Fuel,
fodder and food in arid andsemiarid areas:
some observations and suggestions. Ind. J.
Forest. 1992; 15, 164-168.
Reddy CVK. Prosopis juliflora, the
precocious child of the plant world. Indian
Forester 1978; 104:14-18.

Gupta RK and Balara GS. Comparative
studies on the germination, growth and
seedling biomass of two promising exotics
in Rajasthan desert (Prosopis juliflora
(Swartz) DC and Acacia tortilis (Forsk.)
Hayne ssp. tortilis). Indian Forester 1972;
98:280-285.

Harsh LN and Tewari JC. Prosopis in the
arid regions of India: Some important
aspects of research and development. In:
Tewari, J.C., Pasiecznik, N.M., Harsh, L.N.
& Harris, P.J.C. (eds.) Prosopis species in
the arid and semi- arid zones of India.
Prosopis Society of India and the Henry
Doubleday
Coventry, UK 1998.

Harsh LN, Tewari JC and Sharma NK.

Research Association,

Performance of Prosopis in arid region of
India. In : Prospis Semi-arid Fuel Wood
and Forage Tree — Building Consensus for
A & M

the Disfranchised. Texas

23.

24,

25.

26.

217.

28.

University, Kingsville, Texas, USA. 1996;
pp. 4/21-4/34.
Muthana KD. 1985. Prosopis juliflora
(SW) DC, a fast- growing tree to blossom
the dessert. In: Habit, M.A. & Saavedra,
J.C. (eds.) The current state knowledge on
Prosopis juliflora. FAO, Rome, Italy.
Tewari JC, Harris PJC, Harsh LN, Cadoret
K and Pasiecznik NM. Managing Prosopis
juliflora (vilayati Babool) — A Technical
manual. CAZRI, Jodhpur and H. D. R. A,
Coventry, UK. 1996; 96 p.

Vimal OP and Tyagi PD. Prosopis juliflora:
chemistry and utilization. In: The Role of
Prosopis in Wasteland Development. (Ed.)
V. J. Patel . Javrajbhai Patel Agroforestry
Center, Surendrabag, Gujarat, India.1986;
pp. OVP1- OVP8

Azam MM, Tewari JC, Singh Y and Roy
MM. Prosopis juliflora : A Rich Source of
Antioxidant Product. Folder published by
Central Arid Zone Research Institute,
Jodhpur.2011.

Rocha RGA. P. juliflora as a source of food
and medicine for rural inhabitants in Rio
Grande do Norte.. In: The Current State of
Knowledge on Prosopis juliflora. (Eds.) M.
A. Habit and J. C. Saavedra. FAO, Rome,
Italy, pp. 1990; 397- 403.

Gurib-Fakim A. Medicinal plants: Tradition

of yesterday and drugs of tomorrow.

International Journal of Pharmaceutical Technology and Biotechnology



Available Online at www.ijptb.com

Srivastava et al. [JPTB. 2015; 2(2):21-31

29.

30.

31.

32.

33.

34.

35.

36.

Review article. Mol. Aspects Med. 2006;
27 (1):1-93.

Potmeisel M, Pinedo H. Camptothecins:
New Anticancer Agents, CRC Press, Boca
Raton. 1995.
Beissert S, Schwarz T. Role of
immunomodulation in diseases responsive
to phytotherapy. Methods. 2002; 28 (1):
138-144.

Pietta P. Flavonoids as Antioxidants. J. Nat.
Prod. 2000; 63: 1035-1042.

Brahmachari G, Gorai D. Progress in the
research on naturally occurring flavones
and flavonols: An overview. Curr. Org.
Chem. 2006; 10: 873-898.
Buss A D, Waigh R D. In Burgers
Medicinal Chemistry and Drug Discovery,
5th ed., VolIll. 1995.

"Leucaena leucocephala (Lam.) de Wit".
Germplasm Resources Information
Network. United States Department of
Agriculture. 1995-03-24. Retrieved 2010-
01-18.

Hughes, Colin E. Monograph of Leucaena
(Leguminosae-Mimosoideae).
botany monographs. 1998; v. 55. ISBN 0-
912861-55-X.

"PLANTS Profile for
leucocephala (white leadtree)". PLANTS
Database. United States Department of

Agriculture. Retrieved 2009-09-19.

Systematic

Leucaena

37.
38.

39.

40.

41.

42.

43.

44,

Ipil-ipil, Leucaena glauca, BPI.da.gov.ph
"Leucaena leucocephala".
AgroForestryTree Database. World

Agroforestry Centre. Retrieved 2010-01-18.
Rushkin F.R. Leucaena: promising forage
and tree crops for the tropics. 2™ ed.
National Research
Washington,DC:
Press.1984.

Catchpoole, D.W. and Blair Ga. Forage tree

Council,

National Academy

legumes. III. Release of nitrogen from leaf,
feces and urine derived from Leucaena and
Gliricidia leaf. Aust J Agric Res.1990; 41.:
539-47

D’Mello, J.P.F. and Thomas, D. Animal
feed. In: Rusbkin FR, ed. Leucaena:
promising forage and tree crops for the
tropics. ~ Washington =~ DC:  National
Academy of Sciences,1977; pp.30-2.
Itzhaki, S. and Abdulla, P.R. Comparative
investigations of the action of tnimosine on
nucleic acid synthesis in Ehrlich ascites-
tumour cells. Biochem Soc Trans.1982; 10:
502.

Holmes, J.H.G., Humphrey, J.D., Walton,
E.A. and O’Shea, 1.D. Cataracts, goitreand
infertility in cattle grazed on an exclusive
diet of Leucaena leucocephala. Aust Vet J.,
1981; 57: 257-61.

Monzon, R.B. Traditional medicine in the

treatment of parasitic diseases in the

International Journal of Pharmaceutical Technology and Biotechnology



Available Online at www.ijptb.com

Srivastava et al. [JPTB. 2015; 2(2):21-31

45.

46.

47.

48.

Philippines. South East Asian Journal of
Tropical Medicine and Public Health,
1995; 26(3): 421-428.

Shukla, A.N., Sharma, P.C. and Sheel, S.K.
Effects of fungicidal seed dressing and
other treatments on the germination and
growth of subabul (Leucaena leucocephala)
(Lam) de Wit. Indian J Forest,1990; 13:
97-104.

Shukla, A.N., Mwendwa K.A. and S.W.
Maingi S.W. Evaluation of P Uptake from
Minjingu Phosplmte Rock and Growth of
Tree Species Growing on an Acid Soil from
Western Kenya using 32 P-lsotope Dilution
Technique. National Agricultural Research
Laboratories, P.O. Box 57811, Nairobi,
Kenya. 2002.

Stamford, N.P., Filho, J.T.A. et al. Growth
and nitrogen fixation of Leucaena
leucocephala and Mimosa caesalpiniaefolia
in a saline soil of the Brazilian semi-arid
region as affected by sulphur, gypsum and
saline water. Tropical Grasslands, 2000;
34(1): 1-6

Benge, M.D. and Curran, H. The use of
control

soil  erosion

Office

Leucaena for
andfertilization. of Agriculture,
Development Support Bureau, Washington,
DC: Agency for International Development,

Section 1981; 6: 1-13.

49.

50.

51.

52.

53.

54,

Chou, S.T. and Ross, E. Comparative
vitamin K activity of dehydrated alfalfa and
Leucaena leucocephala meal. Poultry Sci.,
1964; 44: 9724.

D’Mello, J.P.F. and Taplin, D.E. Leucaena
leucocephala in poultry diets for the
tropics. World Rev Anim Prod. 1978; 24:
41-7.
Labadan, M.M. Effects of various
treatments and additives on the feeding
value of Ipil ipil leaf meal in poultry.
Philipp Agric., 1969; 53: 392-401
Perez-Gil, R.E., Arellano, M.L., Bourges,
R.H. and Pinal, O.A.M. Traditional and
non-traditional food: Chemical composition
of Leucaena esculenta and its utilization as
human food. Technol. Aliment (Mexico
City), 1987; 22(1): 20, 22, 24,

Simanjuk, P., Sumarny, R. & Syamsudin.
Antidiabetic Activity of Active Fractions
(Imk)

Seeds in Experimeny Model. European

of Leucaenaleucocephala Dewit

Journal of Scientific Research.2010;43
(3).384-391.

Abdalrahim, F.A.A., Khalid, M.Abu-Salah.,
Salman, A.A., Zhari, 1., & Amin, M.S.A.M.
Evaluationof antiangiogenic and
antioxidant properties of Parkia
speciosa Hassk extract Pak. J.

Pharm. Sci. 2012; 25(1).7-14.

International Journal of Pharmaceutical Technology and Biotechnology



Available Online at www.ijptb.com

Srivastava et al. [JPTB. 2015; 2(2):21-31

55.

56.

57,

Benariba, N., Djaziri, R., Bellakhbar, W.,
Belkacem, N., Kardiata, M., K., Willy, J.
M. & Sener. A. Phytochemical screening
and free radical scavenging activity of
Citrullus colocynthis seeds extracts.Asian
Pac J Trop Biomed . 2013; 3(1);35-40.
Gomathi, D., Ravikumar, G., Kalaiselvi, M.
, Devaki. K. & Uma, C. Efficacy of Evolvu
lusalsinoides (L.) L. on insulin and
antioxidants activity in pancreas of
streptozotocin  induced  diabetic  rats.
Journal of Diabetes & Metabolic
Disorders. 12:39.Mafauzy M., (20006).
Diabetes Mellitus in Malaysia Medical
Journal of Malaysia, 2013; 61 (4). pp. 397-
398

Ahmed, S.M., Vrushabendra Swamy, B.M.,
Dhanapal, P.G.R., & Chandrashekara, V.M.
Anti-Diabetic  Activity of Terminalia
catappaLinn. Leaf Extracts in Alloxan-
Induced Diabetic Rats. Iranian Journal of
Pharmacology & Therapeutics 2005; 4: 36-
39.

International Journal of Pharmaceutical Technology and Biotechnology n



