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A phyto-pharmacological overview on Salvadora oleoides Decne
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Salvadora oleoides Decne belonging to the family Salvadoraceae is a small, multipurpose tree commonly grown in
western Rajasthan and Gujarat states of India. It is also known as Jhal and Badapilu. Many chemical constituents such as
carbohydrates, alkaloids, steroids, glycosides, saponins, tannins, triterpenes, mucilage, fats and oils have been reported from
its leaves and stems extracts. Because of the presence of these active chemical constituents it possesses anti-inflammatory,
analgesic, anti-ulcer, anthelmintic, antibacterial, antifungal and diuretic activities. This review summarizes the traditional
claims, phytochemistry and pharmacology of S. oleoides reported so far in scientific literature.
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Introduction
Salvadora L. genus belongs to the family
Salvadoraceae, a family of 3 genera and 12 species,
distributed mainly in tropical and subtropical Asia and
Africa. In Pakistan, family is represented by one
genus with two species, viz. S. persica L. and S.
oleoides Decne. Both species are deep rooted
mesomorphic xerophytes as well as facultative
halophytes with high salt tolerance1-10 which can be
differentiated on the basis of morphological and
biochemical parameters of leaves, fruits, seed and
pollen grains11-14. S. oleoides is a small, multipurpose
tree commonly grown in western Rajasthan and
Gujarat states of India15. It is commonly known as
jhal, badapilu, pilu, vridhpilu and khakan 3, 15-20. The
tree is primarily sourced for its fruits known as desert
grapes. This species is decreasing very rapidly due to
over exploitation, indiscriminate collection, low rate
of seed set, poor viability and inefficiency of
propagation by vegetative means21-23.
S. oleoides is commonly found in tropical Africa
and Asia, extending to Egypt, the Mascarene Islands
and China. This species grows on dry, saline and
desert areas of Rajasthan, Haryana, Punjab, Gujarat,
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and Madhya Pradesh. It grows well in the sand dunes
of deserts to heavy soils, non-saline to highly saline
soils and dry regions to marshy semi-arid (closer to
arid) and waterlogged areas24-28. It is distributed to
some extent in Andhra Pradesh, Karnataka and Tamil
Nadu. It is also found in the Sunderban mangroves of
West Bengal and in the regions of Chilka lagoons.
The tree species is known to tolerate a very dry
environment with mean rainfall of less than 200 mm
in Barmer, Jalore, Jodhpur and Pali districts of
Rajasthan24,28. This species is also suitable for
shelterbelts and windbreaks in arid zones and used
to reduce soil erosion. It survives at an altitude of
1000 m15, 16, 29.
Propagation

Poor seed germination, low seed viability and
increasing industrialization are some of the constant
factors which significantly affect the status of
the natural population of this plant. The risk status
of badapilu is perceived to be under threat
(regional vulnerable) and has been recommended
for conservation on high priorities23. It can be
regenerated by seeds, coppices, root suckers and
through tissue culture technique30. The species,
however, is very slow growing. Natural regeneration
from seeds is rare, probably because seeds mature at
the onset of the monsoon season, so more susceptible
to fungal attack28, 31.
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A research was done on their seed germination by
soaking them in cold water for 2 h or in hot water for
0.5 h; control untreated seeds took 30 h to germinate.
Germination after 50 h was 80-100% in these
treatments. 100% germination occurred in seeds
treated by mechanical scarification (partial seed coat
removal), with medium sized seeds performing best.
Otherwise, there was little difference between large,
medium and small sized seeds31. Calcium can affect
the seedling growth of S. oleoides (methajal) grown
under saline conditions32. The seeds of S. oleoides are
not stored because viability is not retained. It is
therefore, recommended that fruits are immediately
depulped33. Depulping the fruits and pre-treating the
seeds promote early germination. Freshly harvested
seeds with 26 % moisture content showed 90 %
germination. Viability of seeds is reduced by 50 %
15 days after harvest and 100 % after 24 days of
storage. Excised embryonic axes from the stored
seeds showed better viability as compared to whole
seeds. This indicates the presence of some inhibitory
substances in the cotyledons which cause the lower
viability of seeds34.
Macroscopy

Morphological examination of the plant S. oleoides
reveals that it is a shrub or tree; attaining 6-9 m height
under favourable conditions, trunk short, often twisted
or bent, up to 2 m in diam., branches stiff, rough,
spreading, often swollen at forks, yellow green,
surface glaucous with trichome3,16,17. The presence of
trichomes on branch surface is a distinguishing
character of this species35,36. Its bark is grey or whitish
grey3,16,17. Leaves are glaucous, linear, ovate or
lanceolate, coriaceous and somewhat fleshy, dark
greenish yellow when young, grey when mature and
leaf size ranges from 3-10 cm x 0.3-1.2 cm. New
leaves usually appear in April 3,16,17,28. Its petiole is
2-l.2 cm long; lamina 1.5-7.5 cm long, 4-1.5 cm
broad, elliptic-lanceolate, mostly acute, rarely obtuse
or mucronate glabrous with obscure lateral veins35.
The leaves are fleshy and have a pungent odour28.
The flowers are sessile, greenish white in colour
and clustered.
The tree generally flowers in March-April.
Inflorescence axillary panicles or branched spikes,
2.5-4 cm long often clustered. Flowers greenish
white, 2-3 mm across; pedicel 1 mm long or absent.
Calyx 1.5-2 mm long, with round lobes and wavy
margin, divided nearly half way down, glabrous.
corolla 2.5 mm long, obovate or oblong; lobes

sub-acute and recurved. Stamens 4, inserted at the
base of the corolla tube. Style absent and stigma is
peltate. Fruit a drupe, clustered, 5 mm in diam.,
globose, reddish brown fruits or red when dry. They
are sweet with a bit of pungent taste. In some cases,
the fruits are pink and violet. The fruits can be
harvested in June 1-4,16-17,28,35. Seeds are greenishyellow, about 3 mm in diam., globular, 6.54 µm long
and 5.24 µm wide. Seed surface show reticulate
pattern with small pits. The cells are regularly or
irregularly arranged in circular rows35,36. Pollen
morphology of Salvadoraceae family has been studied
by researchers. On the basis of pollen grains two
species of Salvadora can be easily differentiated. In
badapilu pollen grains are generally radially
symmetrical,
isopolar,
3-zonocolporate
rarely
4-zonocolporate, prolate- spheroidal to sub-prolate37-41.
Microscopy
Leaves

Both surfaces of leaves have sunken stomata and
almost of the same size and uniformly distributed
on both surfaces. This species has very distinct pattern
on both the surface of leaf as compared to other
species of Salvadora. Epidermal cells are of two
different shapes, few are circular and bulging
and others are forming rows of elongated suppressed
cells. Both surfaces of leaf show trichomes which
are very sparsely distributed on the surface but
found more near to the margin. Trichomes are simple
non-glandular and unicellular (ca 35.1-36.2 µm).
The presence of trichome on leaf surface is a
distinguishing character of this species35-36.
Stem

Transverse section of stem bark shows epidermis.
Epidermis consists of single layer of cells which
are closely packed. The walls are thickened and
covered with a thin water proof layer called the
cuticle. Stomata with guard cells are found in the
epidermis. Collenchyma with three to four layers
of cells with cell walls thickened present at
the corners. Beneath the collenchyma cells are a
few layers of thin-walled cells, parenchyma,
with intercellular spaces. The phloem is located
towards the outside of the bundle and the xylem
towards the centre. The pith occupies large central
part of the stem42.
Phytochemistry
Various qualitative chemical tests revealed the
presence of carbohydrates, alkaloids, steroids,
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glycosides, saponins, tannins, triterpenes, mucilage,
fats and oils in the leaf and stem extracts35,42-43.
Likewise, seeds contain 40-45% oil which is a
mixture of fatty acids. This oil holds good economic
significance19,44. Fruits contain glucose, fructose,
sucrose and are good source of calcium19,45.
Dibenzylurea thiourea has also been reported from
this species46. The seeds have flavonoids like
quercetin, rutin and its seed fat contains lauric, capric,
malic acid, myristic, palmitic, oleic, linolenic acid,
dibenzyl urea and proteins. All these constituents of
oil can be used as mosquito repellants20-21,47-50.
Salvadorin, a new dimeric dihydroisocoumarin has
been isolated from the chloroform fraction of
S. oleoides. Its chemical structure was established
as 8-benzyl-6-[6-(6-ethyl-7-methyl-5, 8-dihydro-2naphthalenyl)-1-oxo-3,
4-dihydro-1H-isochromen8yl]-3,4-dihyro-1H-isochromen-1-one,
through
spectroscopic techniques and chemical analysis51. A
new compound, heptadecanoyl-2-methyl-heptanoate
has been isolated from stem bark. The ester has been
characterized on the basis of chemical reactions and
spectroscopy studies52. Methanolic extract of S.
oleoides showed the presence of two novel
polyamides with a molecular formula of C35H65N5O15
and C35H65N5O10 (Ref.53).
Traditional uses
This tree species is having a number of proven
medicinal applications and almost all parts have been
found to be pharmaceutically important. Decoction of
leaves is given to the cattles to promote the expulsion
of dead fetus from the uterus. The leaves were used as
a cooling agent, blood purifier, laxative, expectorant
and also used as purgative in horses19,54. Leaves are
also used to employ in the treatment of enlarged
spleen and low fever. The leaf paste was applied on
an open wound to treat inflammation of legs and its
extract was recommended for relief of abdominal
pain in new born babies. Leaf juice can also be
used for anemic patients55. They also possess
anti-inflammatory,
analgesic
and
anti-ulcer
activities54-57. The leaves are also good sand binders
and are considered as good fodder for goats and
camels. Goats, sheep and camels consume foliage
round the year but the young tender leaves, which
appear in spring season, are more eagerly devoured by
the grazing animals. Ash of leaves is boiled in water
and used for removing hair from camels. Stem
possesses an anthelmintic and diuretic activity56-57.
Root bark is used as vesicant54and also used in the
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treatment of piles56-57 and chest disease while its latex
is used for treating sores58-59. Fruits are sweet with
cooling effect and employed in the treatment of
enlarged spleen, rheumatism, low fever, piles, tumor,
bronchitis, child birth and snake bites49, 54, 60-61. The
fruits are eaten by local people but are believed to
produce tingling and small ulcer in the mouth if taken
in excess. The fruit is still popularly regarded as an
aphrodisiac and the extract of dried fruits is used as a
medicine for treatment against cold62. Fruits are fed to
cattles to increase the milk yield63 and are consumed
during draught period to mitigate the deficiency of
salts and other essential electrolytes in the human
body. The fruit of the tree is also relished by a variety
of insects, birds and rodents64. Seeds contain 40-50%
of a greenish yellow non-edible fat. Seed oil being
non edible is reported to be a potential industrial
substitute of coconut oil in candles and soap making.
Seed oil is widely used in commercial production of
cosmetics, paints, varnish, lubricants20 and as an
ointment base for the treatments of rheumatism54,64-67.
Seeds are used in the treatment of cough56,57. The seed
cake is also used as livestock fodder47. The acids are
used to produce lauryl alcohol47. Seed oil of
S.oleoides and Xanthium strumarium L. when mixed
in 1:1 ratio, the resulting mixture meets the
specifications of biodiesel standard68. The whole plant
is used as diuretic, cooling herb, anti-inflammatory
agent, wound healing herb and nerve tonic, in the
treatment of various uterine and skin disorders by the
local people of Kachchh region56,57. The tree is often
lopped for fodder to increase milk production in
camels. Wood is soft and light and is widely used by
rural people. Since it is considered to be resistant to
ant and termites attack, used for rafters in houses,
building of agricultural implements, Persian wheels
and the keels of boats. The wood is used as fuel when
mixed with deodorant and pine scrap wood50.
Pharmacological uses
Anti-oxidant activity

Crude extracts of fungal endophytes from S.
oleoides have shown positive activity. The antioxidant
potencies of acetonic extracts of all fungi were
significant as compared to the methanolic and
aqueous extract69.
Hypoglycemic and hypolipidemic activity

The ethanolic extract of aerial parts of S. oleoides
produced significant reduction (p < 0.001) in blood
glucose and also showed beneficial effects (p < 0.001)
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on the lipid profile in euglycemic as well as
alloxan-induced diabetic rats at the end of the
treatment period (21 days). However, the reduction in
the blood glucose and improvement in lipid profile
was less than that achieved with the standard drug
tolbutamide70. Another study has revealed that the
butanol fraction of methanolic extract of leaves not
only resulted in significant reduction in cholesterol,
triglyceride, LDL, VLDL level but also increases the
HDL level71.
S.oleoides (methajal) also showed effect on blood
glucose level with the combination of Coccinia indica
Wight & Arn. The Combined Methanolic Extract
(CMEt) of the two plants at a dose level of 150 mg/kg
showed significant (p<0.01) reduction in blood
glucose level of diabetic rats compared to that of
standard drug Glipizide (5 mg/kg body weight). They
showed significant (p<0.01) effect on lipid profile,
ALS/AST activity and serum creatinine and urea
levels, there by exhibiting its overall significant
antidiabetic potential72.
Antimicrobial activity

Research has been done on root and stem benzene
extracts of S. oleoides which showed significant
antimicrobial activity compared with standard drug
streptomycin73. Another research showed that acetone
and methanolic endophytic fungal extracts obtained
from S. oleoides showed greater antimicrobial activity
as compared to their water extract74. The methanolic
and aqueous extracts of the stem bark exhibited
moderate antibacterial activity with all the tested
strains of microorganisms at 250 µg/mL conc. on
comparison with the standard ciprofloxacin.
Alcoholic extract of leaves showed limited activity
against E. coli and strong activity against S. aureus.
However, aqueous extract showed no activity against
E. coli and limited activity against S. aureus75.
Alcoholic extract of leaves are found to possess
antifungal activity76.
Anti-inflammatory activity

The anti-inflammatory effect of chloroform,
ethyl acetate, alcohol and water extracts of S. oleoides
leaves were tested on various animal models. All
the extracts were tested at the dose of 200 and
400 mg/kg body weight. Out of all the extracts,
chloroform and ethyl acetate extracts of leaves of
S. oleoides does not produce significant
anti-inflammatory activity, while alcohol and water
extracts, at the dose of 400 mg/kg body weight have

shown anti-inflammatory activity. The exhibited
anti-inflammatory activity was comparable with the
standard drug Indomethacin 43.
Larvicidal activity

S. oleoides seed oil was tested against larvae of
Aedes aegypti, Culex fatigans and Anopheles
stephensi at 0.01, 0.1 and 1.0% conc. Out of all the
larvae, seed oil showed 100 % toxicity against
A. stephensi at 0.01 percent54, 77.
Cytotoxicity activity

Two polyamides isolated from methanolic extract
of S.oleoides (methajal) were tested for their
cytotoxicity activity against breast, liver and colon
cancer cell lines. Both polyamides had shown weak
activity against all cell lines. However, good activity
was observed against fungus and both Gram positive
and Gram negative bacteria53.
Conclusion
S. oleoides population is decreasing day by day due
to poor seed germination, low seed viability and
inefficiency to propagate by vegetative means.
Despite
being
a
multipurpose
plant,
its
chemotherapeutic value has not been fully
substantiated and the mode of action of its bioactive
compounds against diseases has not yet been
established. Alkaloids, terpenoids, flavonoids and
glycosides which were isolated from this plant may be
responsible for its pharmacological activities. The
road ahead is to establish specific bioactive
molecules, which might be responsible for medicinal
properties of this plant. Therefore, the cultivation,
collection, phytochemical screening and further
pharmacological exploration are essential.
References
1
2
3
4

5

6

7

Hooker JD, Flora of British India, 1887, Vol. 3,
Jafri SM, Flora of Karachi, ABC Book Corporation, Karachi,
1966.
Nasir E and Ali SI, ABC Book Corporation, University of
Karachi, Karachi, 1972, Vol. 29, pp. 1-4.
Khan MA and Qaiser M, Halophytes of Pakistan:
characteristics, distribution and potential economic usages,
In: Sabkha Ecosystems, West and Central Asia, 2006, Vol.
II, pp. 129-153.
Stewart RR, An Annotated Catalogue of the Vascular plants
of West Pakistan & Kashmir, Fakhri Printing Press, Karachi,
1972.
Mabberley DJ, Mabberley’s Plant book, a portable dictionary
of plants, their classifications and uses, University Press
Cambridge, 3rd Edn, 2008.
Willis JC, A Dictionary of the Flowering Plants and Ferns,
University Press, Cambridge, 1973.

ARORA et al: PHYTO-PHARMACOLOGICAL OVERVIEW ON SALVADORA OLEOIDES DECNE

8
9

10

11

12

13

14
15
16
17
18
19

20

21
22

23
24

25
26

27
28
29
30

31

Mabberley D J, A Plant Book, University Press Cambridge, 1987
Rao TA and Chakraborti S, Salvadoraceae Salvadora persica
L. var. indica Wight and Salvadora persica L var.
tuticornica, Fasc. Fl. India, 1996, 22, 9.
Sharma SK, Naresh V and Sumitra S, Stem and root anatomy
of Salvadora oleoides, Int J Pharmac Phytochem Res, 2009,
1(2), 50-63.
Perveen A and Qasier M, Pollen Flora of Pakistan (Eds.): E
Nasir and S.I. Ali. ABC Book Corporation. University of
Karanchi, Karanchi, 1996, Vol. 29, 1-4.
Dadandi MY, Kokdil AI and Ozbilgin B, Seed macro and
micro morphology of the selected Nigella (Ranunculaceae)
taxa from Turkey and their systematic significance, Biologia,
2009, 64, 261-270.
Ozcan T and Zorlu E, A contribution to taxonomy of Turkish
Linum based on seed surface patterns, Biologia, 2009, 64,
723-730.
Verdcourt B, Notes from the East African Herbarium: XVI,
Salvadoraceae, Kew Bull, 1964, 19(1), 147-162.
Kaul RN, Need for afforestation in the arid zones of India,
La-yaaran, 1963, 13.
Khan AU, History of decline and present status of natural
tropical thorn forest in Punjab, Biol Conserv, 1994, 67, 205-210.
MiuR Khan, Tropical thorn forest of West Pakistan, Pak J
For, 1955, 5(3), 161.
Pandey GS and Chunekar KC, Bhawparkashnighantu,
Chaukhambha Bharti Academy, Varanasi, 2002, p.591.
Duhan A, Chauhan B and Punia D, Nutritional value of some
non-conventional plant foods of India, Plant Foods Hum
Nutr, 1992, 42, 193-200.
Singh U, Wadhwani AM and Johri MB. Dictionary of
economic plants, Indian Council of Agricultural Research,
New Delhi, 1996.
Khan TI, Conservation of biodiversity in western India,
Environmentalist, 1997, 17, 283-287.
Khan TI and Frost S, Floral biodiversity: a question of
survival in the Indian Thar Desert, Environmentalist, 1992,
21, 231-236.
Singh AK, Endangered economic species of Indian desert,
Gen Res Crop Evol, 2004, 51, 371-380.
Singh MN, Mishra AK and Bhatnagar SP, In vitro
production of plants from cotyledon explants of Cucumis
melo L. and their successful transfer to field, Phytomorph,
1996, 46, 395-402.
Chopra RN and Nayar AN, Glossary of Indian Medicinal
Plants, 1956, Edn 3, Part 1, CSIR, New Delhi, pp. 219.
Anonymous, The Wealth of India- A Dictionary of Indian
Raw
Materials,
National
Institute
of
Science
Communication, CSIR, New Delhi 1999, Vol. 9, p. 193-194.
Bhandari MM, Flora of the Indian Desert, MPS Repros.
Jodhpur, India, 1990.
Bhandari MM, Flora of Indian Desert, Scientific Publisher,
Jodhpur, 1978, p.471.
Khan M, Tropical thorn forest of West Pakistan, Pak
J For, 1955, 5, 161-171.
Shekhawat NS, Sharley M, Mahendra P, Harish and
Shekhawat S, Micropropagation of Salvadora oleoides—An
oil yielding tree of arid forests, J Sustainable For, 2012,
31(7), 620-632.
Mertia RS and Kunhamu TK, Seed germination trial on
Salvadora oleoides Decne, J Trop For, 2000, 16, 50-52.

213

32 Vaghela PM, Patel AD, Pandey IB and Pandey AN,
Implications of calcium nutrition on the response of
Salvadora oleoides (Salvadoraceae) to soil salinity, Arid
Land Res Management, 2009, 23(4), 311-326.
33 Hocking D, Trees for Drylands, Oxford & IBH Publishing
Co. Pvt. Ltd, New Delhi, 1993, p. 370.
34 Bhansali RR, Promoting the use of Salvadora oleoides as a
multipurpose agroforestry species, Asia-Pacific Agro For
Newsletter, 2011, 38, 3-6.
35 Natubhai PM, Pandya SS and Rabari HA, Preliminary
phytochemical screening of Salvadora oleoides Decne
(Salvadoraceae), Int J Pharm Life Sci, 2012, 3(12), 2200-2205.
36 Korejo F, Ali SA, Tahir SS, Rajput MT and Akhter MT,
Comparative morphological and biochemical studies of
Salvadora species found in Sindh, Pakistan, Pak J Bot, 2010,
42(3), 1451-1463.
37 Perveen A and Qaiser M, Pollen flora of Pakistan-VI,
Salvadoraceae, Pak J Bot, 1996, 28(2), 151-154.
38 Erdtman G, Pollen morphology and plant taxonomy,
Angiosperm, Almqvist and Wiksell, Stockholm, 1952.
39 Lobreau-Callen, Les limites de L’ order des Celastrales a
press le, Pollen et Spores, 1969, 11, 499-555.
40 Maheshwari DH, Salvadoraceae-A study of its embryology
and systemetics, J Indian Bot Soc, 1972, 51, 52-56.
41 Huang TC, Pollen Flora of Taiwan, National Taiwan Univ.,
Botany Dept. Press, 1972, p. 297.
42 Arora M, Siddiqui AA, Paliwal S and Mishra R,
Pharmacognostical and phytochemical investigation of
Salvadora oleoides Decne, Int J Pharm Pharmac Sci, 2013,
5(2), 62-66.
43 Natubhai PM, Pandya SS and Rabari HA, Anti-inflammatory
activity of leaf extracts of Salvadora oleoides Decne, Int
J Pharm Bio Sci, 2013, 4(1), 985-993.
44 Pandey BP, A text book of Angiosperm botany, Chand and
company Ltd., New Delhi, 2004.
45 Zodape ST and Indusekhar VK, Salvadora persica: A boon to
wasteland development, J Sci Industr Res, 1997, 56, 657-661.
46 Underwood HG and Dains FB, The action of perthiocyanic
acid on amines, J Am Chem Soc, 1935, 57 (10), 1768-1769.
47 Chatterjee A and Pakrashi SC, The Treatise on Indian
Medicinal Plants, Publication and Information Directorate,
New Delhi, 1995, 95-101.
48 Awasthi YC, Mitra CR and Kaul KN, Preferential separation
of Non-glyceride constituents and simultaneous purification
of seed lipid, Ind Oil seed J, 1962, 6, 38-42.
49 Chopra GR, Jain AC and Seshadri TR, Non-fatty
components of the seeds of Salvadora oleoides, Curr Sci,
1968, 37, 121-123.
50 Yadav JP, Saini S and Kalia AN, Botanical, cytological,
phytochemical and pharmacognostical studies on Salvadora
species, J Med Arom Plant Res, 2005, 28, 1-8.
51 Mahmood T, Ahmed E and Malik A, Structure determination
of Salvadorin, a novel dimeric dihydroisocoumarin from
Salvadora oleoides by NMR spectroscopy, Magn Reson
Chem, 2005, 43(8), 670-672.
52 Kumar H and Garg SP, Isolation, characterization and mass
spectral studies of a new compound from stem bark of
Salvadora oleoides, J Curr Agric, 2009, 33, 33-38.
53 Arshad A, Osman H, Chan KI and Muhammad S, Isolation,
characterisation and biological evaluation of novel cyclic
polyamides from Salvadora oleoides Decne, Malay J Pharm
Sci, 2010, Suppl. 1, 11-12.

214

INDIAN J NAT PROD RESOUR, SEPTEMBER 2014

54 Anonymous, The Wealth of India – A Dictionary of Indian
Raw Materials, Publications and Information Directorate,
CSIR New Delhi, 1972, Vol. 9, pp.193-195.
55 Sorathia KD, Study of ethnomedicinal plants used in anemia
from Anjar Taluka, Life Sci Leaflets, 2013, 1, 42-45.
56 Thakar JI, Plants of Kachchh and their utility, Pravin
Publications, Rajkot, 1926.
57 Thaker JI, Vanaspati Varnan (Flora of Baroda Mountain),
Sastu Sahitya Vardhak Karyalaya, Ahmedabad, 1952,
edn 2, 478.
58 Mahar AQ and Malik AR, A study on the medicinal plants of
Kotdiji, District Khairpur Sindh, Pakistan, Sci Sindh J Res,
2001, 8, 31-38.
59 Savithramma N, Sulochana C and Rao KN, Ethnobotanical
survey of plants used to treat asthma in Andhra Pradesh,
India, J Ethnopharmacol, 2007, 113, 54-61.
60 Hussein G, Miyashiro H, Nakamura N, Hattori, Kakiuchi N
and Shimotono K, Inhibitory effects of Sudanese medicinal
plant extracts on hepatitis C virus (HCV) protease, Phyther
Res, 2000, 14, 510-516.
61 Kumar S, Parveen F, Goyal S and Chauhan A, Indigenous
herbal coolants for combating heat stress in the hot Indian
Arid Zone, Indian J Trad Knowledge, 2008, 7(4), 679-682.
62 Singhi M and Joshi R, Famine food of arid Rajasthan:
utilization, perceptions and need to integrate social practices
by bio-resolutions, Ethno Med, 2010, 4(2), 121-124.
63 Khan AU, Appraisal of ethno-ecological incentives
to promote conservation of Salvadora oleoides Decne,
The case for creating a resource area, Biol Conser, 1996, 75,
187-190.
64 Kirtikar KR and Basu BD, Indian Medicinal Plants, 1935,
Vol. 2, pp. 1536-1542.
65 Makwana MT, Patolia JS and Iyenger ER, Transactions of
Desert Technology, 1988, Vol. 2, 121-131.
66 Shafi MS, Ashraf MY and Sarwar G, Wild medicinal
plants of Cholistan area of Pakistan, Pak J Biol Sci, 2001,
4, 112-116.
67 Goodman SM and Ghafoor A, The ethnobotany of
Southern Baluchistan, Pakistan with particular reference
to medicinal plants, Fieldiana: Botany New Series, 1992,
31, 1.V-I1.84.

68 Azam MM, Waris A and Nahar NM, Suitability of some
wildly grown seed oils for use as biodiesel, Energy Sources,
Part A: Recovery, Utilization and Environmental Effects,
2010, 32(7), 657-664.
69 Dhankhar S, Kumar S, Dhankhar S, Yadav P and Jaya,
Antioxidant activity of fungal endophytes isolated from
Salvadora oleoides Decne, Int J Pharm Pharmac Sci, 2012,
4(2), 380-385.
70 Yadav JP, Saini S, Kalia AN and Dangi AS, Hypoglycemic
and hypolipidemic activity of ethanolic extract of Salvadora
oleoides in normal and alloxan-induced diabetic rats, Indian
J Pharmacol, 2008, 40(1), 23-27.
71 Kumar D, Parcha V, Dhulia I and Maithani A, Effect and
evaluation of antihyperlipidemic activity of fractions of total
methanol extract of Salvadora oleoides Decne leaves on
Triton WR-1339 (Tyloxapol) induced hyperlipidemic rats,
Int J Res Pharm Sci, 2011, 2, 507-510.
72 Saklani A, Parcha V, Dhulia I and Kumar D, Combined
effect of Coccinia indica (Wight & Arn.) and Salvadora
oleoides Decne on blood glucose level and other risk factors
associated with type 2 diabetes mellitus in alloxan induced
diabetic rats, Int J Pharm Pharmac Sci, 2012, 4(4), 79-84.
73 Kumar S, Dhankhar S, Arya VP, Yadav S and Yadav JP,
Antimicrobial activity of Salvadora oleoides Decne
against some microorganisms, J Med Plant Res, 2012, 6(14),
2754-2760.
74 Dhankhar S, Dhankhar S and Yadav J, Investigating
antimicrobial properties of endophytic fungi associated with
Salvadora oleoides Decne, Anti-Infective Agents, 2013, 11,
48-58.
75 Singh S, Naresh V, Sharma SK, Antibacterial activity of
stem bark of Salvadora oleoides Decne, Int J Pharm
Phytochem Res, 2013, 5(1), 76-78.
76 Suresh R, Shringi BN, Rawal HR and Javvadi KA,
Suresh N S, In vitro antimicrobial activity of plant extracts
by turbidity method, Int J Res Phytochem Pharmacol, 2011,
1(2), 64-69.
77 Tare V and Sharma RN, Larvicidal activity of some tree oils
and their common chemical constituents against mosquitoes,
Pest Res J, 1991, 3(2), 169-172.

