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ABSTRACT

Bauhinia tomentosa is one of the best, versatiled amost commonly used house hold remedy for many
manifestations. The present study is aimed to tipage the pharmacognostic analysis of the leaved the
phytochemicals present. The leaves were fixed iy, BBctioned and then stained with toluidine blliee leaves
were dried and extracted with petroleum ether, letltgtate, ethanol and water. Phytochemical analygs done
with all four extracts using standard procedurebBeTpharmacognostical studies revealed the presehcalcium
oxalate crystals and different cell components vatnelied and measured. The extractive yield wasdda be high

in aqueous and ethanol extracts. Most of the plngogcals were found to be present in the ethartchetx Further
studies are to be carried out to assay the biod@gtiof the phytochemicals and the medicinal valoethe various
phytochemicals present in Bauhinia tomentosa.
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INTRODUCTION

Medicinal plants are part and parcel of human $p¢@combat diseases from the dawn of civiliza{ibjiThere is a
widespread belief that the herbal medicines aréthieanand safer than synthetic ones [2]. Theretsxasplethora of
knowledge, information and benefits of herbal drugsour ancient literature of Ayurveda, Siddha, binand
Chinese medicine. Herbal medicines are in greatadenin the developed as well as developing countide
primary health care because of their wide bioldgicadl medicinal activities, higher safety marginsl éesser costs
[3, 4].

Bauhinia is a genus of more than 200 species efeftimg plants in the sub familesalpinioidaeof the large
flowering plant family,Fabacaewith a tropical distribution.

Bauhinia tomentosaommonly known as Yellow bell orchid tree belongs=abaceaefamily is one of the best,
versatile and most commonly used household remeaaty niany manifestations [5]. The generic name
commemorates the bauhin brothers Jean and Gaghardyiss botanists; the two lobes of the leaf gldymthe
two brothersTomentosalerived from tomentose, meaning with dense, inteemchairs. It is commonly known as
‘Kanchini’ in Tamil and ‘Phalgu’ in Sanskrit [6].

It is usually a scrambling, many stemmed shrubmoalktree reaching 4m (max.8) in height, the braschften

drooping, with many slender twigs [7].Leaves areplg divided for almost half their length, with enall apical

appendage between the lobes; each lobe is ovéintwsaelliptic, most often small about 2.5 x 2.5,dwmat may be
up to 8cm, the colour of the leaf is pale frestegrérhe apex of each lobe is broadly tapered. Bse bf the whole
leaf is shallowly lobed and the length of the Is@aflk is usually around 10-30 mm long. [8].
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The dried leaf, flower bud and a decoction of thetrand bark oBahuinia tomentosds used by the medical
practitioners. In India and Srilanka, the root biarksed internally for gastric problems, while floever is used as a
remedy for dysentery and diarrohea [9, 10].

The present study is focused to investigate thenpheognostic and phytochemical analysis of lea¥eBanhinia
tomentosa

EXPERIMENTAL SECTION

2.1-Sample Collection and Authentication
The leaves oBauhinia tomentosad.inn were collected from Villivakkam, Chennai andtlenticated by Dr.S.
Jayaraman, Director of Plant and Anatomy Reseasgattr€, West Tambaram, Chennai (PARC/2014/2294)

2.2- Phar macognostic Analysis

2.2.1- Preparation of Sample

Care was taken to select healthy plants. The redq@amples of leaf were cut and removed from taet@nd fixed
in FAA (Formalin-5ml+ Acetic acid-5ml + 70% Ethylcahol-90ml).After 24 hrs of fixing, the specimengre
dehydrated with graded series of tertiary —Butgbhbl [11]. Infiltration of the specimens was cadriby gradual
addition of paraffin wax (melting point 58-60°C)tilrTBA solution attained super saturation. The@pens were
cast into paraffin blocks.

2.2.2- Sectioning

The paraffin embedded specimens were sectionedthétthelp of rotary Microtome to a thickness of Dpm.

Dewaxing of the sections was by customary proceflilBf The sections were stained with Toluidineeb|i3]. The
staining results were remarkably good; and somectymical reactions were also obtained. Whereveessary,
sections were also stained with safranin and feetrgand lodine (for Starch)

For studying the stomatal morphology, venationgrattand trichome distribution, paradermal secti(sections
taken parallel to the surface of leaf) as well learing of leaf with 5% sodium hydroxide or epideimeeling by
partial maceration employing Jeffrey’s maceratituidf were prepared. Glycerine mounted temporarypgrations
were made for macerated/cleared materials. Powderagkrials of different parts were cleared with isod
hydroxide and mounted in glycerine medium afteingtg. Different cell components were studied arehsured.

2.2.3-Photomicrographs

Microscopic descriptions of tissues are supplententéth micrographs wherever necessary. Photograghs
different magnifications were taken with Nikon lphoto 2 microscopic Unit. For normal observationigltt field
was used. For the study of crystals, starch graims lignified cells, polarized light was employe&fince these
structures have birefringent property, under po&di light they appear bright against dark backgidoun
Magnifications of the figures are indicated by geale-bars. Descriptive terms of the anatomicalufea are as
given in the standard Anatomy books [14].

2.3-Phytochemical Analysis

2.3.1- Preparation of plant extract

The leaves oBauhinia tomentosainn. Were first washed, shade dried and then gtanto coarse powder using a
mechanical grinder. 50 g of the powdered leaf nteras extracted with petroleum ether, ethyl aegtathanol
and water successively by hot percolation meth&{l [1

2.3.2-Qualitative Phytochemical Analysis
Qualitative tests for alkaloids, flavonoids, carpdtates, glycosides, saponins, tannins, proteidsaathraquinones
were performed according to the standard procedéie

Alkaloids: Mayer’'s Test: To 1ml of extract, add 2ml of ConlH@en few drops of Mayer s reagent was added.
Green colour or white precipitate shows the pres@ialkaloids.

Flavonoids: To 1ml of extract add 2ml of 1% aluminium solutiohppearance of yellow colour indicates the
presence of flavonoids.

Steroids: To 1ml of the filtrate add 10ml of Chloroform at@ml of sulphuric acid slowly by the sides of tlestt

tube. Red colour in upper layer and sulphuric dayer showed the yellow colour with green fluoresmm shows
the presence of steroids.
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Tannins. To 1ml of extract, add 2ml of 0.1% Ferric chlorid®ositive test showsbrownish green or blue black
colouration

Saponins: To 1ml of extract, add 2ml of distilled water askdaken vigorously and allowed to stand for 10 min.
There is the development of foam on the surfaddeimixture. Then shake for 10 minutes, it indisdtes presence
of saponins.

Anthraquinones. To 1ml of the extract, add 10ml of benzene, fiiteand add 5ml of 10% (v/v) ammonia to the
extracts and shake well. Development of pinkisloardd solution indicates the presence of anthraqgis.

Phenols: To 1ml of extract add 5ml of Folin s ciocalteaagent followed by 4ml of sodium carbonate Appeaganc
of blue colour shows the presence of phenols

Carbohydrates: a) To 1ml of extract add few drops of Molisch agent and few drops of concentrated sulphuric
acid which gives purple colour.b) To 1ml of extraatid 5ml of Benedict’'s reagent and boil for 5 nésu Bluish
green colour indicates the presence of carboh&lrate

Amino acids: To 1ml of filtrate, few drops of 0.2% ninhydrin svadded and heated for 5 minutes. Formation of
blue colour indicates the presence of amino acids.

Cardiac glycosides: To 1ml of extract, add 1ml of Ferric chloride reagand few drops of concentrated sulphuric
acid. Greenish blue colour appears within few ngsundicating presence of cardiac glycosides.

RESULTSAND DISCUSSION

3.1 Pharmacognostic Analysis

3.1.1 Anatomy of the Lamina

The leaf is dorsiventral and heteromorphic in in&grstructure. The lateral veinlets (Fig 1.1), latevein (Fig 1.2)
and the main midrib (Fig 1.3) are prominently potifgg on the abaxial side of the lamina. The adasite of the
veins is flat. The vascular system of the veinduides a single wide and thick vascular strand, vigcthick in the
mid part and thin on either side (Fig 1.2 and 1T8e vascular strand consists of several vertisgiothtinuous rows
of xylem elements. The demeratee elliptical in sectional view, wide and thick ligd (Fig 1.3). Phloem occurs in
thick continuous arc of sieve elements at the lopaat of the xylem. The entire collateral systenttaf vascular
strand is en sheathed by a thick cylinder of fil{ffég 1.2 and 1.3)

The midrib is tweek and slightly elongated in veatiplane. The epidermal layer of the midrib caissi$ small with
papillate outer tangential walls (Fig 1.3). Theetat veins also have papillate epidermal cells. gitoaind tissue of
the veins is homogenous and parenchymatous.

The lamina (Fig 2.1 and 2.2) is dorsiventral witktidct adaxial and abaxial sides. The epidermgdraonsists of
fairly wide, thin walled cells with thin cuticle.hE mesophyll tissue consists of adaxial band obrplcolumnar
palisade cells. The abaxial part consists of lobeut 5 layers of spongy parenchyma which are Igoasfanged
forming wide air chambers. The lamina is 100 prokifFig 2.1)

3.1.2 Crystalsin the mesophyll tissue:
Fairly large calcium oxalate druses are found ledatiffusely in the mesophyll tissue of the lamihhe druses are
15 um in diameter (Fig 2.2)

3.1.3 Epidermal Cellsand Stomata:

The abaxial epidermis was studied by surface vieth® paradermal sections. The epidermis is stdematis. The
epidermal cells are fairly wide and possess thinywnanticlinal walls (Fig 3.1 & 3.2).The stomata asmdomly

distributed and they are mostly paracytic type.r€&tare wing like laterally placed subsidiary cédis each stroma
(Fig 3.2). The stomata have elliptical guard catigl narrow slit like stomatal aperture. The guaits@re nearly 25
x 30 um in size (Fig 3.3)

3.1.4 Adaxial epider mis:

In surface view the adaxial epidermal cells consistmall, amoeboid cells with thin highly wavy &tihal walls.
The epidermis is apostomatic (Fig 4.1)
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3.1.5 Crystal Distribution:

Calcium oxalate crystals are frequently seen inlémina. There are 2 types of crystals locatedhi lamina.
Prismatic crystals are restricted to the veins wttbe crystals are found in vertical rows all aldhg veins (Fig
4.2). The prismatic crystals are 25 x 15 pm in.size

The other types of crystals are druses. They odiffusely distributed in the mesophyll tissue. Tdreises occur in
the unmodified mesophyll cells. They are 30 pmiamtkter (Fig 4.2).

3.1.6 Venation pattern of the lamina:

The lateral veins are of different thickness. Themate vein lets are fairly wide and polygonal lwitvell defined
vein boundaries. So, the venation appears denstbulate (Fig 5.1). Vein terminations are seemmiost of the
islets. The terminations are either simple and amtihed or branched once forming 2 dichotomies.t&hminations
are either straight or undulate (Fig 5.2).

3.1.7 Powder Microscopy:

i) Epidermal cellsand stomata :

In surface view of the abaxial epidermis, the epit@ cells appear highly lobed and amoeboid inioetldue to
wavy anticlinal walls (Fig 6.1). The stomata arenskly distributed with different orientation. Thieommata are
predominantly paracytic type. There are 2 subsjdiails one on either side of the stoma with pefaltientation to
the guard cells (Fig 6.2). The guard cells areawalyr elliptical measuring 10 x 15 pm in size. Thensatal aperture
is narrow and slit like (Fig 6.3)

ii)Epider mal trichomes:

Non glandular epidermal trichomes are densely idigied on the abaxial side of the lamina (Fig 7These
trichomes are either straight or curved (Fig 7T2)e trichome is multi cellular, uniseriate and wrrhed. The cells
are vertically elongate and the cell walls are gk and wide. The septum (cross wall) is alsoywlick (Fig
7.3). The trichomes are 520pum long and 10pum wide.

Fig 1.1, Fig1.2. & Fig 1.3. Lamina

Fig2.1. & Fig2.2 Crystalsin Lamina
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Fig 3.1, Fig 3.2. & Fig 3.3. Epidermal Cellsand Stomata
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3.2 Phytochemical Analysis

3.2.1 Extractive Values

The extractive values @. tomentosavith various solvents were depicted in tablélthe extractive values suggest
that the ethanolic extract and agueous extract lgavehigher yields than the petroleum ether angletbetate
extracts.

Table 1.Extraction values of different extracts of B. tomentosa

S.no Extract % Yield(w/w)
1 Petroleum Ethe 0.7
2 Ethyl Acetate 4.8
4 Ethanol 8.1
5 Water 9.1

3.2.2-Qualitative Analysis

It is noticed from the table 2 that the petroleuthee extracts contains steroids, saponins, phemads cardiac
glycosides. The Ethyl acetate extract containslaits, steroids, phenols and carbohydrates. Thanetlt extract
contains alkaloids, coumarins, tannins, flavonoigsinones, phenols and carbohydrates. The aqueduscte
contains alkaloids, coumarins, tannins, flavonotdshohydrates and cardiac glycosides.

Alkaloids are used medicinally. They provide infation to determine lead structures of novel symthetugs.
These compounds have antimicrobial activity byhitiig DNA topoisomerases [17].

Tannins are a group of natural products widelyritisted in plants. They are currently investigated human
medicinal use [18] to help reduce the risk of camgyrheart diseases [19]. They are divided into basic groups
such as hydrolysable and condensed type. Hydrdlystmnins are normally recommended for treatmént o
inflammation, ulceration and tropical applicatiar kin diseases. Tannins play an effective rolpristecting the
kidneys. Tannins have shown potential antiviratitatterial and anti-parasitic effects.

Saponins present in plants have been suggestedsaible anticarcinogens. However, the anticarcinmgeffects
of saponins from commonly consumed plant foods heotebeen studied [20]. It shows beneficial effemtsblood
cholesterol levels, cancer, bone health and stitionlaof the immune system. Saponins cause heisobfsred
blood cells [21].

Table 2 shows the phytochemicals present in various extracts of Bahuinia tomentosa

S.no Phytochemicals Petroleum Ether | Ethyl Acetate | Ethanol | Aqueous
1 Alkaloids - + + +
2 Steroids + + -
3 Coumarins - - + +
4 Tannins + - + +
5 Saponins + -
6 Flavanoids + - + +
7 Quinones - - + -
8 Phenols + + +
9 Proteins
10 Carbohydrates - + + +
11 Cardiac Glycosides + - + +
12 Gum - - - -
13 Starch - - - -

Flavonoids are a large family of low molecular weigolyphenolic compounds which include flavondsydnones,
isoflavones, flavonols, flavon3-ols and anthocyanilh was widely distributed in plants fulfilling any functions.
Flavonoids are generally nonnutritive agents. Thegsess remarkable antioxidant activities and inleibzyme
activities like lipooxygenase, cyclooxygenase andsiaglandin synthase. Flavonoid compounds haveeprof
greater general interest to the plant taxonomisth lin respect of general angiosperm taxonomy andétailed
studies of gene flow at the specific and intra-djzedevels. Extraction, separation and identifioat of these
substances need to be assessed [22]. Flavonoida@nthe effects of Vitamin C and function as amdiants. They
are also known to be biologically active againgtiitoxins, tumors, viruses and other microbes.[23]

Phenols are found in the natural world, especiallhe plant kingdom. The antioxidant activity dfgmol is mainly

due to their redox properties; Hydrogen atoms afnoifis are proved to have hypotensive effects atidxaaant
properties. Phenolic compounds are one of theetirgnd most ubiquitous groups of plant metaboli&g.
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Naturally antioxidant in plants is in the form dignolic compounds such as flavonoids, phenol atid®pherols
etc. [25]. Biological activities of phenolic compuds involve free radical scavenging in cells [28] [28].

Cardiac glycosides are drugs used in the treatmkobngestive heart failure and cardiac arrhythrRiemm the
results of the present study, it was clear that dlehol and aqueous extracts have appreciable ranmafu
phytochemicals than the petroleum ether and ettstlade extracts. Further studies on alcohol aneé@epiextracts
may provide valuable data about various biologjcatiportant phytochemicals.

CONCLUSION

The pharmacognostic studies may be helpful in thentification and authentication of this plant spec
Phytochemical screening of the plant showed thegmee of alkaloids, tannins, saponins, flavanoigsnons,
phenols and reducing sugars. The extractBafhinia tomentosaould be further exploited as a source of useful
phytochemical compounds and may play an importantce of medicine for curing various diseases. Esite
research is required to find out the mechanismactibn as well as bioactivity of the various phytemicals and
efficacy and medicinal values of various phytocheats.
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