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Abstract: Balanites aegyptiaca (L.) 1 an important tree in the semi-arid eco system with beneficial attributes.
It has diverse use as a treatment of diarthoea, hermorrhoid, stomach aches, jaundice, yellow fever, syphilis and
epilepsy. The fruit 1s used to treat liver disease and as a Purgative. The o1l 1s consumed for headache and to
unprove lactation. Bark extracts and the fruit repel snails and copepods, organisms that host the parasites
schistosome and guinea worm, respectively. The plant is containing saponing, flavonoids and alkaloids. Two
new steroidal saponins were 1solated and their structures were determmed as 26-0O-Abeta-d-glucopyranosyl-
(25R)-furost-3-ene-3 beta,22,26-triol 3-O-[alpha-l-rhamnopyranosyl-(1 ----2)]-[beta-d-xylopyranosyl-(1----3)]-
[alpha-L-rhamnopyranosyl-(1----4)]-beta-D glucopyranoside and its 22-methyl ether. An ethanolic extract of the
epicarps, contain two known flavonol glycosides, isorhamnetin-3-O-robinobioside and isorhamnetin-3-O-
rutinoside. B. aegyptica also having alkaloids N-trans feruloyltramine and N-cis-feruoyltyramine and three
metabolites vanillic acid, syringic acid and hydroxy-1-(4-hydroxy-3-methoxyphenyl)-propanone. Various
pharmacological activities in the B.aegyptica is reported by researcher like toxicity study, anti inflammatory,
analgesic, antioxidant, ant1 tumor, larvicidal, Anti nonciceptive, Anthelmentic and anti diabetic activity which

can we discussed in this review article.
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INTRODUCTION

Balanites aegyptiaca is a species of tree, classified
either as a member of the Zygophyllaceae or the
Balanitaceae. This tree is native to much of Africa
and parts of the Middle East. Tlis is one of the most
common trees in Senegal This tree 1 native to
much of Africa and parts of the Middle East. Tn India, it is
particularly found in Rajasthan, Gujarat, Madhya
Pradesh and Deccan. This is one of the most common
trees 1n Senegal It can be found in many kinds of
habitat, tolerating a wide variety of soil types, from
sand to heavy clay and climatic moisture levels [1].
This tree reaches 10 m (33 ft) in height with a generally
narrow form. The branches are thorny. The tree produces
several forms of mflorescence bearing yellow-green
bisexual flowers which exude nectar. The larva of the
cabbage tree emperor moth Buraea alcinoe causes
defoliation of the tree [2]. The dark green compound
leaves are made up of two leaflets which are variable in

size and shape. The yellow, single-seeded fruit is edible,
but bitter. Many parts of the plant are used as famine
foods in Africa; the leaves are eaten raw or cooked, the
oily seed is boiled to make it less bitter and eaten mixed
with sorghum and the flowers can be eaten. The tree is
considered valuable in arid regions because it produces
fruit even i dry times. The fruit can be fermented for
alcoholic beverages. Bark grey, 6 mm thick; leaves 2-
foliolate, leaflets elliptic or obovate; flowers small,
greenish white, fragrant, in axillary, few-or many-flowered
fascicles; drupes ovoid, woody, 2.5-6.0 cm long, 5-
grooved, enclosing an oily seed the plant also having
antivenin potential [3].

Chemical Constituent: Phytochemical screening of
methanol and acetone extract of stem bark of B.
aegyptiaca, the presence of alkaloids, flavonoids and
glycosides was not detected however saponins, tanmins
and volatile oils [4] were detected by the use of this model

(5]
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Sl. No. Chemical Constituents Acetone Extract  Methanolic extract
1. Saponins +ve +ve
2. Tanins +ve +ve
3. Flavonids -ve -ve
4. Alkaloids -ve -ve
5. Glycosides -ve -ve
6. Volatile oils +ve +ve
7. Terpens +ve +ve

+ve indicates presence of chemical constituents and-ve indicates absence of
chemical constituents

A long chain aliphatic compound 10-methyl-n
heptocosone and new sugar, diglucosyldirhamnoside
have been isolated from the ethanolic extract of the stem
bark B. aegypyiaca [6].
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Figure: Chemical Structure of Diosgenin

Six Flavonoids Glycosides: quercetin-3-glucoside,
quercetin-3-rutinoside and  3-rhamnoglactoside  of
isorhamnetin were extracted and identified from leaves of
B. aegypyiaca only isorhamnetin: 3-rutinoside and 3-
rhamnogalactoside were recorded from the fruit of the
plant [7]. The oil contain 54.53% unsaturated fatty acid
and 1.14% steroids. The fixed oils exhibited anticancer
activity against lung, liver and brain carcinoma cell lines
[8]. Two new steroidal saponins were isolated and their
structures  were  determined as  26-O-beta-D-
glucopyranosyl-(25R)-furost-5-ene-3 beta,22,26-triol 3-O-
[alpha-L-rhamnopyranosyl-(1-2)]-[beta-D-xylopyranosyl-
(1-3)]-[alpha-L-rhamnopyranosyl-(1-4)]-beta-D-

glucopyranoside and its 22-methyl ether. In addition, two
known saponins, 26-O-beta-D-glucopyranosyl-(25R)-
furost-5-ene-3  beta,22,26-triol  3-O-(2,4-di-O-alpha-L-
rhamnopyranosyl)-beta-D-glucopyranoside and its methyl
ether were isolated and identified [9]. The bark of B.
aegypyiaca contains a number of alkaloids balanitin-6-
and-7 disgenyl saponins isolated from B. aegypyiaca
Display significant anti-tumor activity in-vitro and in-vivo
[10]; such as N-trans-feruloyltryramine and N-cis
feruloyltryramine [11] and common phenolic compound
such as vanillic acid, syringic acid and 3 hydroxy1-(4-
hydroxy-3-methyloxyphenol)1-propanone [12]. The fruit
mesocarp contains a large variety of chemical agent such
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as glucoside, Comurins, flavonoides and 6-methyl
diosgenin. High performance liquid chromatographic
(HPLC) analysis of a dichloromethane extract of the stem-
barks of B. aegypyiaca has yielded two known alkaloids,
N-trans-feruloyltyramine and N-cis-feruloyltyramine and
three common metabolites, vanillic acid, syringic acid and
3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-1-propanone
[13]. Balanitin-6 and-7 have been iso;lated from B.
aegypyiaca using similar procedure previously used [14].
Five new steroidal glycosides were isolated from the roots
of Balanites aegyptiaca. On the basis of spectroscopic
and chemical evidence, their structures were determined
as (38,12 «,14p,16pP)-12-hydroxycholest-5-ene-3,16-diyl
bis(B-D-glucopyranoside) (1), (3B,20S,22R,25R)-and
(3B.20S,22R,258)-26-( B-D-glucopyranosyloxy)-22-
methoxyfurost-5-en-3-yl  -D-xylopyranosyl-(1-3)-p-D-
glucopyranosyl-(1-4)[«-L-rhamnopyranosyl-(1-2)]-B-D-
glucopyranoside (2 and 3, resp.) and (33,20S,22R,25R)-and
(3P,20S,22R,25S)-spirost-5-en-3-yl  -D-xylopyranosyl-
(1-3)-B-D-glucopyranosyl-(1-4)[ o-L-rhamnopyranosyl-
(1-2)]-B-D-glucopyranoside (4 and 5, resp.) [15].

OH

Rha

Balanitin-6

Balanitin-7
Chemical structure of balanitin-6 and-7, the arrow point to
the diffrence between balanitin-6 and-7: the lack of a
xylose in balanitin-6 when compaired to balanitin-7 and an
axial C25 methyl position for balanitin-6 (yamogenin) and
as equatorial for balanitin-7 (disogenin)

Reproductive Biology: B. aegyptiaca provide nectar from
the nectariferous disc as a reward together with the
pollen, which attracts a wide range of insect pollinators.
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In B. aegyptivaca, pollen is released in big quantities
(22-600 per flower) with 91% viability. This viability
decreases progressively down to Zero within about
storage 5 days storage at ambient temperature. There 1s
high cormrelation between percentage viabilhity and
germination rate of pollen obtained by FCR. This test
indicates that the medium used m this test 1s favorable to
the germination of B. aegypyiaca [16].

B. aegypyiaca shows synchronization between male
and female phase. The quick loss of pollen biocability and
the high frequency of Diptera, slightly mobile, furthering
transport on short distance between flower of a same
inflorescence or of a same tree, all leads towards
geltonogamy which 1s main strategy developed m B.
aegypyiaca, the ratio of allopollination (37%) can be
related to wind and also another population of insects
may be very mobile carrying pollens on long distances.
This reproductive strategy found in B. aegypyiaca 1s well
adapted to the different vectors of pollination observed
while in the importance of male investment, shows the
uncertainty of the transport system found in other woody
forest species like Faridhribia albida [17]. The low seed/
ovule ratio and the number of ripe fruits show that there
is an important rate of abortion in B. aegypyiaca. This
high rate of abortion is usual in the sabelian environment
where trees produce a greet number of flowers to attract
pollinators [18] and after fertilization according to
resources allocated selected most competitive fruits for
maturation [19, 20]. B. aegypyiaca has hermaphrodiate
flowers. The localization of potential food sources (pollen
and nectar) for Diptera and Hymenopetra, the main
pollinarors  insects found on Balanites inflorescence
concermng system. The species partially auto
compatible with a low fruit/flower ratio resulting to high
fruit abortions interpreted as an active screening of the
progeny best fitted to the environment [21].
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In vitro Clonal Propagation: In vitro propagation
technique of B. aegypviaca, a multipurpose woody tree
was studied. Nodal segments including axillary bud from
mature tree were used as an explant and their
morphogenetic potential was tested on MS media with
various concentrations (2.5-15.0 uM) of 6-benzyladenine
(BA), Kinetin and Thidiazuron alone or in combination
with different concentrations (0.5-2.5 pM) of «-
naphthalene acetic acid (NAA). Nodal segments showed
axillary bud proliferation in almost all media tried. MS
medium containing 12.5 uM BA alone was effective for
inducing multiple shoots (5.0 £ 0.22) with an average
shoot length (3.7 = 0.26 cm) in 67% of cultures. A better
shoot differentiation and elongation was achieved mn a
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combined treatment of BA (12.5 uM) and NAA (1.0 pM).
Half strength MS medium supplemented with Indole-3-
butynic acid (IBA) gave the best result for rooting. The
maximum frequency of root formation (68%), number of
roots (5.3 + 0.32) and root length (4.1 + 0.38 cm) was
obtained on half strength MS medium containing 1.0 uM
IBA. The regenerated plantlets were potted and
acclimatized successfully in a growth chamber and then
moved to the greenhouse [22].

Pharmacological Screening

Toxicity Study: B. aegypyiaca seeded il has been used
in Nigeira as ingredientand substituted to groundnut oil
in the preparation of local foods. A four-week repeated
dose toxicity of crude B. aegypviaca seed oil was
performed on Wister strain rats. The rates were divided in
four groups of five ammals each and feed diet contamning
0, 0.5, 1 and 5% crude B. aegyptiyaca. seed oil, result
showed no significant (P<0.05) changes m AST and ALT,
except in the 5% group where ALT activity was elevated,
no significant (P<0.05) changes in serum total protein,
albumin, A/G ratio, serum urea, creatinine, mean final body
weight, food consumption and relative liver and kidney
weight were observed. The result showed that dietary
exposure of crude B. aegyptiyaca seed oil in rats did not
result in marked changes in the toxicological parameters
been assayed. Thus, consumption of the crude o1l at the
present level of exposure may be of no serious safety
concerty, especially in liver and kidney injury [23].

Anti-inflammatory and Analgesic Activity: The Anti-
inflammatory and analgesic effect of ethanolic and
petroleum ether extract of B. aegypyiaca were evaluated
in experimental animals. The anti-inflammatory and
analgesic activity of ethanolic and petroleum ether extract
of dried leaves of areail parts of B. aegypyiaca by oral
administration at dose 300 and 600mg/cg/day of body
weight to healthy ammals. The extract were studies for
therr Anti-inflammatory activity i Carrageenan induced
hind paw edema m rats and the paw volume was
measured, plenthysmonetrically at Oand 3 hrs after
iyjection [24]. The ethanolic and petroleum ether extract
for Analgesic activity using Eddy’s hot plate method and
tail flick method in albino rats [25]. The ethanolic and
petroleum ether extract of B. aegyptiaca, significantly
(P<0.05) reduced Carrageenan-induced paw edema in rats
and analgesic activity evidenced by increasing in the
reaction time by Eddy’s hot plate method and tail flick
method in albine rats. The ethanolic and petroleum ether
extract showed a greater Anti-inflammatory and Analgesic
affect comparative to the standard drug and Diclofenac
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sodium respectively. The result indicted the ethanolic
extract of B. aegyptivaca exhibit more significant activity
than petroleum ether i the treatment of mflammation [26].

Anthelmintic Activity: Four groups of approximately
equal size earthworms (8+]1 cm) consisting of six
earthworms in each group were used for the present study
Albendazole is taken as standard drug(1% gum acacia in
normal saline), albendazole and aqueous extract of B.
aegypyiaca (100mg/ml, 80mg/ml, 60mg/ml, 40mg/ml and
20mg/ml concentration) [27]. Five groups of approximately
equal size earthworms consisting of six earthworms in
each group were used for the present study. Each group
was treated with one of the following vehicle (1% gum
acacia in normal saline), albendazole and aqueous extract
(100mg/ml, 80mg/ml, 60mg/ml, 40mg/ml and 20mg/ml
concentration). Observations were made for the time taken
to paralysis and death of individual worms. Paralysis was
said to occur when the worms do not revive even in
normal saline. Death was concluded when the worms lost
their motility followed with fading away of their body
color. It was concluded that, the aqueous extract showed
marked and potent anthelmintic activity than the standard
drug albendazole [28].

Antioxidant Activity: Adriamycin is an anthracycline
antibiotic that is widely used as a chemotherapeutic
agent. However, usefulness of this agent is limited due to
its cardiotoxic effects. Increased oxidative stress and
antioxidant deficit have been suggested to play a major
i adriamycin cardiomyopathy and
congestive heart failure due to multiple treatments with

role induced
adriamycin. The rationale of the present study was to
evaluate the potential protective effect of B. aegypyiaca
as a source of the natural antioxidants agamnst adnamycin-
induced cardiotoxicity in experimental mice. In present
study, four groups (ten animals in each group) of
experimental mice were used as follows: Group 1, mice not
received both Adriamycin drug and B. aegypyviaca extract
and served as a negative control group;, Group 2, mice
received Adriamycin  intraperitoneally (2.5 mg/kg
bodyweight) 1n six equal ijections over a period of two
weeks for a cumulative dose of 15 mg/kg bodyweight;
Group 3, mice orally administered with B. aegypyiaca
extract (400 mg/kg bodyweight), through an intragastric
feeding tube over a peried of three weeks; Group 4, mice
treated orally with B. aegypyiaca extract plus
intraperitoneally adriamycin administration (2.5 mg/kg
bodyweight). Serum TLactate dehydrogenase (LDH),
Creatine phosphokinase (CPK), Glutamate oxaloacetate
transaminase (GOT), Glutamate pyruvate transaminase
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(GPT), Lipid peroxide (L.PO), total Nitric oxide (NO),
erythrocyte  lysate  Superoxide dismutase (SOD),
Glutathion peroxidase (GPx) and plasma Catalase (CAT)
were measured m all tested groups. The results showed
that, Adriamycin elevated the activities of LDH, CPK,
GOT, GPT, LPO and total NO content m the mice heart
tissue. Also, Adriamycin drug reduced the activities of
SOD, GPx and CAT. Pretreatment with B. aegvpyviaca
extract significantly (P<t0.05) either reduced or completely
prevented its toxic effects. So, these findings demonstrate
the cardio protective effect of B. aegypyiaca on
antioxidant tissue defense system during Adriamycin
induced cardiac damage in mice. Therefore it could be
recommended for further investigation in this potentially
new indication for climcal application [29].

Antidiabetic Activity: An aqueous extract of mesocarps of
the fruts of B. aegypviaca exlubited a prominent
activity by
streptozotocin induced diabetic mice. From one of the
active fractions of this extract, two new steroidal saponins
were isolated and their structures were determined as 26-
O-beta-D-glucopyranosyl-(25R )-furost-3-ene-3 beta,22,26-
triol  3-O-[alpha-L-rhamnopyranosyl-(1----2)]-[beta-D-
xylopyranosyl-(1 ----3)]-[alpha-T.-thamnopyranosyl-(1 --—

antidiabetic oral adminmistration 1in

4)]-beta-D-glucopyranoside and its 22-methyl ether.
In addition, two known saponins, 26-O-beta-D-
glucopyranosyl-(25R )-furost-5-ene-3 beta,22,26-triol 3-0-
(2,4-d1-O-alpha-L-rhamnopyranosyl)-beta-D-
glucopyranoside and its methyl ether were isolated and
identified. It was revealed that the individual saporuns did
not show antidiabetic activity, while the recombination of
these saponins resulted in significant activity. From an
ethanolic extract of the epicarps, two known flavonol
glycosides,
isorhamnetin-3-O-rutinoside were isolated and identified
[30].

isorhammnetin-3-O-robinobioside and

Antinociceptive Activity: The anti-inflammatory and anti-
nociceptive activities of methanol (ME), butanol (BE)
extracts and of two new saponms isolated from B.
aegypviaca bark was evaluated. The study was carried
out in vive and in vifro. The samples, extracts and pure
substances, were intra-gastrically administered to animals.
Two different animal models, the carrageenan-induced
edema, in the rat and acetic acid-induced writhing test in
mice, were adopted. Moreover, the antioxidant power of
extracts, fractions and individual constituents from B.
aegyptiaca has been evaluated in vitro, using a method
based on the Briggs-Rauscher (BR) oscillating reaction.
Results obtained demonstrate that both ME or BE have a
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significant effect at the highest dose on the number of
abdominal writhes mduced by acetic acid, with a 38 and
54% mhibition respectively, but no significant difference
was observed for extracts at the lowest dose and for the
pure compounds compared with control ammals. The
same extracts exhibit a sigmficant reduction on the rat paw
edema. The mnhibition produced by ME 1s about the same
(28+/-3% lowest dose, 32+/-3% highest dose) after
administration. A more evident effect is obtained by BE
(414+/-3% and 68+/-6% respectively) and single saponins
Bl and B2 (62+/-3% and 59+/-6% respectively) after oral
administration. The antioxidant activity obtained seems to
be in goed accordance with the pharmacological results.
The histological sections of rat paw confirm the
antiflogistic activity of the plant extracts [31].

Hepatoprotective Activity: The biochemical parameters
such as serum Glutamate oxaloacetate transaminase
(3GOT), Serum glutamate pyruvate transaminase (SGPT),
alkaline phosphate (ALP) and bilirubin were estimated by
reported methods [32, 33]. In the CCl, treated group of
ammals, the levels of SGOT, SGPT, ALP and bilrubin were
significantly (P<0.001) elevated. The treatment of animal
with crude ethanolic extract of B. aegyptiaca (Fruits) ata
dose of 250 and 500-mg/kg body weight showed a
significant decrease (P<0.05; P<0.01) m SGOT, SGPT and
ALP but not bilrubm. The standard control drug Silymarin
at a dose of 10mg/kg also significantly prevented the
elevation of serum enzyme. Treatment with crude extract
(250 and 500mg/kg) and Silymarin exhibited a protection
of 26,5, 28.7 and 56.9% i SGOT levels, 27.3, 29.9 and
64.5% in SGPT levels and 19.2, 21.5 and 42.8% in ALP
Levels Respectively [34]. Although the bilirubin levels in
rats treated with both dose of B. aegypyiaca extract
showed a decrease, but this decrease levels was not
found to be statically significant. On the other hand, the
silymarin treated group of animals showed a significant
decrease m bilirubin levels (P<0.05) [35].

Antibacterial Activity: The anti-microbial activity of the
ethanolic extract of the plant materials shows that B.
aegypyiaca demonstrate igher activity (16 mm zone of
mhibition) against the test orgamsm compared to that of
M. Oleifera (8mm zone of inhibition) at 100mg/ml. The
result showed that the organic extract (acetone and
ethanol) had higher activity compared to the aqueous
extract, it has been reported that different solvent have
different solvent extract capabilities and different
spectrum of solubility of phytoconstituent [36, 37]. The
activities of plant extract were compared to the antibiotics
Ciprofloxacin, cotrimaxazole and Chloramphenicol at 10
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mg/ml. The anti-microbial activity of B. aegyptiyaca (16
mm zone of inlubition) was higher than that of
Ciprofloxacin (10mg/ml-10 mm zone of mbubition),
Cotrimaxazole (10mg/ml-8 mm zone of inhibition) and
Chloramphenicol (10mg/ml-10 mm zone of mhibition).
When both two extract mix in equal quantity 18mm zone
of inlibition was obtained. These indicate the synergistic
action of two extract. pH changes of medium decrease the
activity of phytoconstituent if the (P" 8-10) moves to
alkalinity [38].

Larvicidal Activity: B. aegyptiaca had been used over
thousands of years. The fleshy pulp of the fruit 1s eaten
fresh or dried. It contains 64-72% carbohydrates, plus
crude protein, steroidal saponins, vitamin C, ethanol and
other minerals. All parts of the tree have a medicinal uses
includimg  fruits, seeds, barks and roots. The most
important 18 steroidal saponins, which yield diosgenin, a
source of steroidal drugs, such as corticosteriods,
contraceptives and sex hormones [39]. These tissues
contain high amount of saponins. Interaction of saponins
compounds with the cutide membrane of the larvae,
ultimately disarranging this membrane by the association
of the saponins molecules with these membrane could be
the most probable reason for the death of larvae. The
deficiency of dissolved oxygen in the water due to the
active presence of the antioxidant saponins could not be
1gnored [40].

The effect of aqueous extract of the fruit pulp, seed
kernel, roots, bark and leaves of B. aegypyiaca against
the larvae of the culex pipens mosquito was investigated.
Early fourth instars larvae of C. Pipiens Mosquitoes were
exposed, for up to three days, to a dilution of 0, 0.1, 0.25,
0.5, 1.0 and 2.0% aqueous extract of fruit pulp, seed kemnel,
roots, bark and leaves. All tested extracts showed larval
mortality, however, larval mortality was greatest with the
aqueous root extract. The lowest concentration of root
extract (0.1%), Showed 100% larval mortality. Aqueous
extract of fruit pulp, seed kernel and leaves showed less
larval mortality compared to the root and/or bark extracts.
It 18 suggested that all parts of the B. aegyptivaca contain
larvicidal properties that could be developed and used as
natural msecticides for mosquito control [41].

CONCLUSION

B. aegypyiaca is very useful medicinal plant which is
widely used by rural population of India for the treatment
of various diseases by using as anti-microbial, analgesic
and anti-inflammatory herbal drug. The leaves and fruits
are eaten by goats, sheep and camels; plant parts are used
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substitutes  because of  high saponin
contents; thorny branches used for fencmng. It is
widely used as good firewood and charcoal; edible fruit
and seed have 30-40% of edible oil, which 1s used as
cookimg o1l in Nigeria. Sapomns tannins and Volatile oil
are the major constituents previously reported, some
other rescuer also reported alkaloids flavonoids and
alkaloids which is responsible for pharmacological
of the plant. Now bicavilability and
pahrmalkokinetic study of the plant is must require for the
assurance of safety reasons. The concentration of
different phytoconstituent is differing according to

different climatic zones.

as soap

activities

REFERENCES

1. Chotham, D.L. and H.U. Vaghasiya, 2011.A review on
aegyptiaca  Del  (desert  date):
phytochemical constituents, traditional uses and
pharmacological activity. Pharmacognosy Review,
5(9): 535-62.

Ndoye, M., 1. Diallo and Y.K. Gassama, 2004.
Reproductive biology in Balanites aegyptiyaca (L..)
Del., a semi-arid forest tree. African J. Biotechnol.,
3(1): 40-46.

Wufem, BM., HM. Adamu, Y.A. Cham and
S.L. Kela, 2007. Preliminary studies on the antiverun
potential and phytochemical analysis of Balanites
egyptiaca (Linn) Delile on albino rats. Natural
Product Radiance, 6(1): 18-21.

Sofowora, AF., 1982. Medicmnal Plant and Traditional
medicine in Africa, part-IT. Pitnan Press Ltd., London,
pp: 128-146.

Ansari, MM., J. Ahmad, M. Ali and SH. Asari,
2006. 10-methyl-n heptocosone
diglucosyldithamnoside from the stem bark of
Indian J. Chem.,

Balanites

and

balanites aegyptiaca Delile.
45: 2154-2156.

Salwa, AM. and MN. El Hadipi, 1988.
The flavonoids of balanites aegyptiaca (balanitaceae)
from Egypt. Plant Systematics and Evolution,
160: 153-158.

7. Hanan, A., Al Ashaal, A.A. Farghaly, M.M. Abd Ei
Azizand ML.A. Ali, 2010. Phytocehmical investigation
and medicinal evaluation of fixed oil of Balanites
Egyptiacca. I. Ethnopharmacol., 127(2): 495-501.
Kamel, M.S., K. Ohtan, T. Kurokawa, M.H. Assaf,
M.A. el-Shanawany, A.A. Ali, R. Kasai, S. Ishibashi
and O. Tanaka, 1991. Studies on Balanites asgyptiaca
fruits, an antidiabetic Egyptian folk medicine. Chem.
Pharm. Bull. (Tokyo), 39(5): 1229-33.

17

9.

10.

12.

13.

14.

15.

16.

18.

19.

20.

21.

Charlemagne, G., M. Veronmique, D. Nancy,
S. Sebastien, R. Fabrice, G. Pierre, D. Pierre,
Jacquesdubois, 1. Laurent, L. Florence, K. Robert and
M. Taryana, 2008. Balanitin-6-and-7 disgenyl
saponins 1solated from balanites aegyptiaca Del.
Display significent anti-tumor activity ir-vitro and in-
vive. Intl. T. Oncol., 32: 5-15.

Sarker, S.D., B. Bartholomew and R.J. Nash, 2000.
Alkaloids from Balanites aegyptiaca. Fitoterapia,
71: 328-330.

. Pettit, GR., DL. Doubek, A. Numata, C. Takahasi,

R. Fujiki and T. Miyamoto, 1991. Isolation and
Structure of Cytostatic steroidal saponms from the
African medicinal plant Balanites aegyptiyaca.
Journal of Natural Product, 54: 1491-1502.

Speromi, E., R. Cervellati, G. Innocenti, S. Costa,
M.C. Guerra, 5. Dall Acqua and P. Govor, 2005. Anti-
mflammatory, anti-nociceptive
activiies of DBalanites aegyptiaca (L.) Delile.
I. Ethnopharmacol., 98: 117-125.

Kamel, M.S. and A. Koskinen, 1995. Glycoside from
fruits of balanites eagyptiaca. Phytochemistry,
40: 1773-1775.

Huda, F., H. Emst, K. Olaf, W. Christian and
H. Matthias, 2002. New Steroidal Glycosides from
Balamtes aegyptivaca. Helvetica Chimnica Acta,
85:1019-1026.

Diallo, 1, 1997. Biologe Florale et pollinisation
chez Acacia Senegal (L) willd Acta bot. Gallica,
144(1): 73-82.

Gassama-Dia, Y.K., D. Sane and M. Ndoye, 2003.
Reproductive biology of faidherbia albida (Del).
A Chev. Silva Fermica, 37(4): 429-436.

and anti-oxidant

. Tybrik, K., E. Poulsen and I.E. Lawesson, 1991.

Planting trees in Dry land degradation; causes and
consequences, Arthus University Press, Arthus,
pp: 22-28.

Liyod, D.G., 1980. The distributors of gender in four
anglosperm species 1llustrating two evolutionary
pathways to deoecy. Evolution, 34: 123-134.

Bawa, K.S. and C.J. Webb, 1984. Flower, Fruit and
seed abortion in tropical forest trees: implication for
the evolution of paternal and matemnal reproduction
patterns. American Journal of Botany, 71: 731-751.
Mansor, N., D. Ismaila and Yaye K. Gassama/Dia,
2004. Reproductive biology in Balanites aegyptiaca
(I..)Del., a semi-arid forest tree. African J. Biotechnol.,
3(1): 40-46.

Anis, M., A. Varshney and T. Siddique, 2010.
“In vitro clonal propagation of Balanites aegyptiaca
(L.)" Del. Agroforestry Systems, 78: 151-158.



22.

23.

24

25.

26.

27

28.

29.

30.

31.

Acad. J. Plant Sci., 4(1):

Wilson, ©O., SN. Margret, O.T. Godyfrey and
UW. Abdulahi, 2009. Toxicity of crude Balamtes
aegyptiyaca seeded oil mn rats. J. American Sci,
5(6): 13-16.

Venkatesa, P.R, I.M. Adira and P.P. Shanmuga, 2001.
Synthesis analgesic and anti-inflammatory evaluation
of substituted 4-Piperidones. Indian drugs, 38: 156.
Turner, R.A., 1965, Screening methods
pharmacology. New York: Acedemic press, 100.
Kalpesh, G., R K. Nema, M.L. Kori, C.S. Sharma and V.
Singh, 2008. Anti-inflammatory and analgesic activity
of Balanites aegyptiyaca in experimental animals. Tntl.
I. Green Pharmacy, pp: 214-217.

Dwivedi, A., V. Joshy, PK. Barpete, A K. Akhtar,
A Kaur and S. Kumar, 2009. Anthelmintic Activity of
Root Bark of Balamtes aegyptiaca (L.) Del.
Ethnobotanical Leaflets, 13: 564-67.
Gunasekhararan, R, Al Divyakant and
K.L. Senthulkumar, 2006. Anthelmmtic activity of bark
of Neolamarckia cadamba Roxb. Indian Journa of
Natural Product, 22(1) 11-13.

in

El Mastry, SM., MM. Ebeed, TH. El Sayed,
MY. Nasr and KA. El Halafawy, 2010.
Protective effect of Balanites aegyptiaca on
antioxidant defense system against adriamycin-
induced cardiac  toxicity m  experimental
mice. Hgyptian J. Biochem. Molecular Biol.,

28(1): 1502-1687.
Kamel, M.S., K. Ohtam1, T. Kurokawa, M. H. Assaf,
MA. el-Shanawany, A A. Al R. Kasai, 3. Ishibashi
and O. Tanaka, 1991. Studies on Balamites acgyptiaca
fruits, an antidiabetic Egyptian folk. Chem. Pharm.
Bull (Tokyo), 39(5): 1229-33.
Speroni, E., R. Cervellati, G. Innocenti, S. Costa,
M.C. Guerra, 5. Dall-Acqua and P. Govomni, 2005.
Anti inflammatory, Antinociceptive and antioxidant
activity of Balanites aegyptivaca (L.) Delile. I. Ethan
Pharmacol., 8(12): 117-125.
Nuki, G., S.H. Ralstonand R. Lugmanu, 1999. Diseases
of commective tissues, joints and bones. In: C.
Haslett, E.R. Chilvers, JAA. Hunter and N.A.
Boon editors. Davidson’s principles and practice of
medicine, 18th ed, Chirclul Livingstone UK,
pp: 842-843.

18

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

12-15 2011

Reitman, S. and S. Frankel, 1957. Colorimetric method
for the determmnation of serum glutamate oxalo-
acetate and glutamate pyruvate
American J. Clhin. Pathol., 28: 56-63.
Kind, PRN. and E.J. King, 1954. Estimation of
Plasma Phosphatase by determination of Hydrolysed
phenol with amino-antipyrine. J. Clin. Pathol,,
7(4): 322-326.

Malloy, E. and K. Evelyn, 1937. The determination of
bilirubin with the photoelectric colorimeter. J. Biol.
Chem., 119: 481-485.

Majorie, M.C., 1999, Plant product as antimicrobial
agents. Clin. Microbiol. Rev., 12(4): 564-582.
Srimvasn, D., L.P. Perumalsamy, 5. Nathan and
T. Suresh, 2001. Antimicrobial activity of certain
Indian medicinal plants used n folkiome medicine.
I. Ethnopharmacol., 94: 217-222.

Doughari, TH., M.S. Pukuma and N. De, 2007.
Antibacterial effect of Balamtes aegyptiyaca L. Drel.
And Moringa oleifera Lam. On Salmonella typhi.
African . Biotechnol., 6(19). 2212-2215.

Farid, H., E. Haslinger, O. Kunert, C. Wegner and
M. Hamburger, 2002. New steroidal glycosides from
Balanites aegyptiaca. Helvetica Chimica Acta.,
88(4): 1019-1026.

Liu, HW. and K. Nakamshi, 1982. The structure of
Balanites; potent molluscides 1solated from Balamtes
aegyptivaca. Tetrahedran, 38(4): 513-519.

Kamel, M.S., K. Ohtam, T. Kurckawa, M.H. Assaf,
MA. el-Shanawany, A A. Ali, R Kasai, 3. Ishibashi
and O. Tanaka, 1991. Studies on Balanites aegyptiaca
fruits, an antidiabetic Egyptian folk medicine. Chem.
Pharm. Bull. (Tokyo), 39(5): 1229-33.

Bishnu Chapagain and Zeev Wiesman, 2005.
effects of aqueous of
Balanites aegyptiaca (desert date) against the larvae
of Culex pipiens mosquitoes. African J. Biotechnol.,
4(11): 1351-1354.

transaminase.

Larvicidal extracts



