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Abstract
The plantSalvadora oleoideBecne is a small herb, grows particularly wellnrgaocks and in the dry mountainous
areas of Gujarat. The leaves and flowers are usetaling agents and as blood purifiers. The leateis applied
on an open wound and inflamed areas by the loaglpeof this region. The pharmacognostical and @ttyemical
studies of leaf of this plant have not been remgbrigherefore, the present investigation was plartoestudy the
pharmacognostical and phytochemical aspects ofilaha oleoides. Morphological and microscopicaharation
of Salvadora oleoideteaf was carried out using the reported methoddandard texts. Physical constants of crude
drugs like loss on drying, ash values and extracti@lues were determined. Leaf constants like simnmamber,
stomatal index, pallisade ratio, vein islet numhbemd vein termination numbers were also determtnegkstablish
the standards. The preliminary phytochemical séneewith the various qualitative chemical testseaed the
presence of carbohydrates, glycosides, saponiemids, triterpenes, proteins, amino acids and lagei were
present-in the leaf extracts 8hlvadora oleoidesThe thin layer chromatography was also carriedasuper the
standard texts.
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Introduction

Salvadora oleoidesDecne. (Salvadoraceae) grows Only two species oSalvadorais found in Gujarat i.e.
naturally by seed germination and is one of the Salvadora oleoideand Salvadora phlomoidedt is a
dominant tree species in the vast area of Kutchsmall herb, grows particularly along rocks and he t
(northern saline desert). It also grows successfall  dry mountainous areas of Gujarat. The plant gelyeral
the coastal area as well as in the non-saline andyrows during rainy season (June — September). The
marginal semi-arid (closer to arid) central arehisT  whole plant is traditionally used in the treatmeift
tree species is of multipurpose use because dfilits  various uterine and skin disorders by the localpteo
yielding potential, pharmaceutical application, ded  of Kachchh regioh?.

and fuel values and many others. The plant possesseThe main objectives of the present research wakar
good medicinal value and is used by the peopléhier  establish its botanical standards which are helfuful
treatment of various diseases. Decoction of lea&s  the future identification and authentification dfet
given to the cattles to promote the expulsion addde plant and to know the pharmacologically active
fetus from the uterus. The leaves and flowers wereconstituents present in the plant.

used as a cooling agent and blood purifier. Thé lea M aterial and M ethods

paste was applied on an open wound and also useful cqjlection and |dentification of Plant

inflammation of legs. Stem possesses an anthelminti | eqves of Salvadora oleoidesDecne were freshly
and diuretic activity. Root bark is used in theatreent collected from the Kachchh district of Gujarat (d

of piles. Seeds are used in the treatment of coligd.  jn the month of July. The plant material was icieti
whole plant is used as diuretic, cooling herb, -anti gnd authenticated by the Botany Department,
inflammatory agent, wound healing herb and nerveynijversity School of Sciences, Gujarat University,
tonic". Ahmedabad, Gujarat (India). The voucher specimen

SOPMA-01 was also preserved for future reference.

*C ding Auth .
orr esponding AU AOr The collected leaves were shade dried for 15 dags a
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size reduced by mechanical grinder into coarse powd concentration of 1 mg/ml and subjected for spotting
It was then stored in a well closed container freen Silica gel G (mesh size 60) was used as a stationar
environmental climatic changes till usage. phase and appropriate solvent systems to deteitimine

M or phological and microscopical investigations®® presence of various phytoconstituents. The/dtue of
Morphological examination dbalvadora oleoideteaf compounds were noted for all the extracts.

was carried out using the reported methods in stahd Results and Discussion

texts. Microscopical characters were studied by Morphological investigations

preparing the specimen leavesQiirdia rothii in FAA The pharmacognostic parameters are helpful for the
(Formalin-5ml + Acetic acid-5ml + 70% Ethyl alcohol  future identification and authentification of thiamt in
90ml). After 24 hours of fixing, the specimens were the herbal industry. The leaf constants can beuited
dehydrated with graded series of TBA (tertiary-Buty as microscopical standards in Indian Herbal
alcohol) as per the schedule. Infiltration of the Pharmacopoeia.

specimens was carried out by gradual addition ofMorphological examination of leaf reveals that the
paraffin wax (melting point 58-60 °C) until TBA plant Salvadora oleoidess a shrub or tree; branches
solution attained super saturation. The specimezre w  stiff, rough, whitish. Leaves coriaceous; petiok:2
cast into paraffin blocks. Wherever necessaryi@eEt cm long; lamina 1.5-7.5 cm long, 4-1.5 cm broad,
were also stained with safranin, fast-green andON/1 elliptic-lanceolate, mostly acute, rarely obtuse or
iodine to identify the presence of lignified celsd mucronate glabrous with obscure lateral- veins.

starch grains. Inflorescence axillary panicles, or branched spikes-
Physical constants®™° 4 cm long. Flowers greenish white, 2-3 mm across;
Physical constants of crude drugs like loss onndyyi pedicel 1 mm long or absent. Calyx 1.5-2 mm long,

ash values and extractive values were determined by with round lobes and wavy margin, divided nearlif ha
using official methods. Following determinationsrere  way down, glabrous. Corolla 2.5 mm long, obovate or
made: oblong; lobes sub-acute and recurved. Stamens 4,
L eaf constants**° inserted at the base of the corolla tube. Stylemihs
Leaf constants like stomatal number, stomatal index stigma peltate. Fruit a drupe, 5 mm in diameter,
pallisade ratio, vein islet numbers and vein teation globose, yellow on maturation. Seeds greenish-yello
numbers were also determined to establish theabout3 mm in diameter.

standards. Microscopical investigation

Extraction of plant material*"*? Leaves. Both surfaces with stomata, sunken and
The powder of dried leaves 8llvadora oleoidesvas  almost the same size and uniformly distributed oth b
subjected to continuous extraction with soxhlet surfaces. This specie has very distinct patteriath
extractor using various organic solvents such asthe surface of leaf as compared to other species of
petroleum ether (60-80 °C), chloroform, ethyl atsta Salvadora Epidermal cells are of two different shapes,
ethanol and water respectively. After concentratiad few are circular and bulging, and others are fogmin
drying of each extract, identification of rows of elongated suppressed cells. Both surfages o
phytoconstituents was carried out by performing leaf show trichomes which are very sparsely diatgh
different qualitative chemical tests. The colour, on the surface but found more near to the margin.
consistency and percentage yield of the extract® we Trichomes are simple non glandular and unicellular

also noted. (approximate size 35.1-3Guh). The presence of
Preliminary phytochemical screening of various trichome on leaf surface is a distinguishing cheeacf
extracts™** this species.

The leaf extracts dbalvadora oleoidesbtained during  Branches. Branches spreading; stiff, yellow green,
the extraction process were subjected to prelinginar surface glaucous with trichome. The presence of
phytochemical screening to determine the presefice otrichomes on branch surface is a distinguishing
various phytoconstituentsy using reported methods.character of this species.

Following chemical tests were performed: Seeds. Globular, 6.54um long and 5.24um wide,
Thin layer chromatography of various extracts™ brown in color. Seed surface show reticulate patter
After concentration and drying of each extract in with small pits. The cells are regularly or irregly
vacuum desiccator, identification of phytoconstitise  arranged in circular rows.

was carried out by thin layer chromatography using Physical constants

different detecting reagents. The test extract wasThe physical standards, such as loss on drying, ash
dissolved by using appropriate solvent in a values, extractive values will be useful to idgntifie
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authenticity of the drug even from the crushed or triterpenes, mucilage, fats and oils, were presetite
powdered plant materials. It will serve as a stahda leaf extracts ofSalvadora oleoidesThe results were
data for the quality control of the preparations shown inTable5.

containing this plant in the future. The informatio Conclusion

obtained from the ash values and extractive vamies = As per WHO norms, botanical standards are to be
useful during the time of collection and also dgrin proposed as a protocol for the diagnosis of thédier
extraction process. Using these standards, theé gdan  drug. The pharmacognostic parameters are helpful fo
be differentiated from other related species. the future identification and authentification diet
Physical evaluation revealed that loss on dryir@6. plant in the herbal industry. This study on micro-
%; total ash 5.34 %; acid insoluble ash 2.47 %ewat morphological features of Salvadora oleoides
soluble ash 6.18 %; alcohol soluble extractiveg@% proposed a set of anatomical parameters may enable
and water soluble extractives 17.22 % w/w valuesewe those who handle this plant to maintain its quality
observed in leaves @alvadora oleoidesThe results  control. Morphological as well as microscopicaldias
were shown ifTable 1. of plants are the primary steps to establish itafioal

L eaf constants standards before going to other studies. The palysic
Leaf constants are fixed for all plant species, they standards, such as loss on drying, ash valuesotive

may vary from species to species. Determination ofvalues will be useful to identify the authenticif the

leaf -constants is also one of the methods ofdrug even from the crushed or powdered plant
standardization. It is helpful in identification obrrect materials. It will serve as a standard data forcinality
plant variety and also useful in predicting adatiem. control of the preparations containing this planthe

The results of leaf constants determined are tédmila future. The information obtained from the ash value
as undeil able 2. and extractive values are useful during the time of
Extractive values (% w/w) collection and also during extraction process. Ysin
During successive solvent extraction, the percentag these standards, the plant can be differentiatech fr
yields were determined as petroleum ether 7.97 %.ther related species. The leaf constants can be
chloroform 4.34 %, ethyl acetate 4,78 %, ethan668. included as microscopical standards in Indian Herba
% and water 11.40 % w/w. The colour and consistencyPharmacopoeia. The curative properties of medicinal
of the each extract were also noted during theplants are perhaps due to the presence of various

extraction process as shownTiable 3.
TLC profile of extracts
The preliminary phytochemical studies with the heip

secondary metabolites such-as alkaloids, flavonoids
glycosides, saponins, ster@tc Thus the preliminary
screening tests may be useful in the detectiorhef t

thin layer chromatography revealed the presence ofbioactive principles and subsequently may leach® t

saponins in water extract {Ralue 0.44, 0.49, 0.56);
phytosterols in chloroform and alcohol extract; (R
value 0.34, 0.37); triterpenes in chloroform extrig;
value 0.69); carbohydrates in alcohol and wateragkt
(Rf value 0.57, 0.59, 0.64); fats and oils in petroleu
ether, chloroform, ethyl acetate and alcohol ext(Re
value 0.73, 0.79). The results were show able 4.
Preliminary phytochemical screening of Salvadora
oleoides leaves

The curative properties of medicinal plants aréhpps
due to the presence of various secondary metabolite
such as alkaloids, flavonoids, glycosides, sapgnins
sterolsetc Thus the preliminary screening tests may be
useful in the detection of the bioactive principbesd
subsequently may lead to the drug discovery and
development. Further, these tests facilitate their
guantitative estimation and qualitative separatan
pharmacologically active chemical compounds.

The preliminary phytochemical screening with the
various qualitative chemical tests revealed thegmee

of carbohydrates and glycosides, saponins, tannins

drug discovery and development. Further, theses test
facilitate their quantitative estimation and quatlite
separation of pharmacologically active chemical
compounds.
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Fig. 1: Leaves of Salvadora oleoides
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Table 1: Physical parameter s of leaves of Salvadora oleoides
S/No. Parameters Deter mined value* (% wi/w)
1. Losson drying 6.05 + 0.28
Ash values
Total ash 5.34 £+0.21
2. Acid insoluble ash 2.47 £0.03
Water soluble ash 6.18 £ 0.05
Extractive values
3. Alcohol soluble extractives 12.46 £ 0.63
Water soluble extractives 17.22 £ 0.43

* Mean value of three counts
Table 2: Deter mination of leaf constants

S./No. Parameters Range Mean
1. Palisade ratio 6.00 — 8.00 6.64+ 0.24
2. Stomatal number-upper surface  7.00 — 9.007.98+ 0.67
3. Stomatal number-lower surface  5.00 — 8.006.34+ 0.22
4, Stomatal index-upper surface  20.42 — 23.22.08+ 0.52
5 Stomatal index-lower surface  12.62 — 14{183.36+ 0.17
6. Vein-islet number 3.00-4.00 3.48+0.09
7. Vein-termination number 2.00-3.002.52+0.12
Table 3: Percentage yield of leaf extracts of Salvadora oleoides
S./ No. Solvent Colour and consistency Average percentageyield
used (% wiw on dry weight basis)
1. Petroleum ether  Greenish sticky mass 7.97
(60-80° C)
2. Chloroform Brown sticky mass 4.34
3. Ethyl acetate Brown sticky mass 4.78
4, Ethanol Dark brown mass 8.66
5 Water Dark brown mass 11.40

Table 4: Qualitative TL C analysis of phytoconstituentsin Salvadora oleoides

Phytoconsti Solvent system Visualizingreagent | No.of | R;Value | Colour
-tuents Spots
Saponins Ethyl acetate: Phenol 3 0.44, Yellow-
Methanol (50:50) sulphuric acid 0.49, brown
0.56
Phytosterols Pet.ether:Acetone (90:10) Antimony 2 0.34, Blue
trichloride 0.37
Triterpenes Chloroform : Acetone | Libermann-Burchard 1 0.69 Brown
(80:20) reagent pink
Carbohydrates Butanol:Glacial acetic Phenol 3 0.57, Brown
acid:Ether:Water Sulphuric acid 0.59, black
(45:30:15.5) 0.64
Fats and oils Toluene:Ethyl acetate (93:7) Vanillin 2 0.73, Yellow-
sulphuric acid 0.79 brown
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Table5: Preliminary phytochemical screening of leaf extracts of Salvadora oleoides
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Plant constituents
Testg/reagents used

Extracts

E

[ A [ w

Alkaloids

Dragendorff's reagent

Mayer’s reagent

Hager's reagent

Wagner's reagent

Carbohydrates and glycosides

Molisch’s reagent

Fehling solution

Benedict's reagent

Barfoed's test

Baljet test

Legal's test

Borntrager’s test

Phytosterols

Salkowski test

Liebermann-Burchard’s test

Fixed oils and fats

Spot test

Saponification test

Saponins

Foam test

Phenolic compounds

Ferric chloride solution

Bromine water

Lead acetate solution

Tannins

Triterpenes

©| N

Flavonoids

-
P

Proteins and aminoacids

Millon’s reagent

Biuret test

Ninhydrin reagent

11.

Gums and mucilages

12.

Volatile oils

[P - Petroleum ether extract; C - Chloroform extr&c— Ethyl acetate extract; A — Alcohol (EthaneXtract;

W - Water extract]
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