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ABSTRACT

The paper presents the comparative pharmacognostical studies of
Calotropis spp, a traditional medicinal plant. It has been used as a folk
medicine in many countries as stomachic, tonic, cough, catarrh, purgative
etc. The pharmacognostic evaluation included organol eptic, microscopic,
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macroscopical and microscopical characters, physico-chemical constants,
guantitative microscopy parameters, extractive values with different sol-
vents, fluorescence analysis of extracts, its reaction after treatment
with chemical reagents under visible light and UV light. Preliminary phy-
tochemical screening and physicochemical properties have been studied.
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INTRODUCTION

In the present scenario world isturning towards
natural medicinesfor better alternativeto allopathic
drugs. However akey obstacle, which has hindered
the acceptance of the alternative medicinesinthede-
veloped countries, isthe lack of documentation and
stringent quality control. Thereisaneed for documen-
tation of researchwork carried out on traditional medi-
cines Thebeneficia medicind effect of plant materi-
astypically result from the combination of secondary
products present in the plant. Themedicina actions of
the plantsareuniqueto particular plant Speciesor groups
are congtituent with this concept asthe combination of
secondary productsin aparticular plant istaxonomi-
cdly digtinct.’? According to the World Heal th Organi-
zation®, the macroscopi c and microscopic description
of amedicina plant isthefirst step towardsestablishing
theidentity and the degree of purity of such materias
and should be carried out before any testsare under-

taken.® Calotropisisanimportant traditional medici-
nal plant. Two speciesof CalotropisC. gigantea and
C. procera, both of which arereported tobeusedin
digtinct way to curevariousdiseases(TABLE 1). Keep-
ingthisinview, pharmacognostic standardization of the
Calotropis spp was undertaken asno work have been
doneinthisrespect to differentiate between the spe-
cies. The speciesof C. gigantea hasflowersranging
from purpletowhite colour. Intraditional medications
people suggest that white flowered is preferred over
purple. For thisreason they were considered astwo
different samplesand further work wascarried out con-
sderingthreesamplesviz, C.procera, C.giganteawhite
flowered, C.gigantea purpleflowered further repre-
sented asR, W, Pinthetables.

MATERIALSAND METHODS

Thefreshmaterialsof Cdotropiswerecollectedin
the month of December 2008 from Gulbargauniversity
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TABLE 1: Ethnomedical information for calotropisspp.[“*9

Plant spp Part Uses
v Boils, remove thorns from the body.
Root anti dote for snake bite,
Root, bark, Abortifacient, antidote in scorpion sting, dropsy, eczema, epilepsy, fever, insect hite,
latex, laxative, leprosy, rheumatism, ringworm, scorpion bite, skin diseases, small pox,
) flower, sores, spleen, complaints, stomach, diseases, swell, tooth ache, tooth worms, wounds,
Calotropis leaves, juice  swell of mouth
procera Root malaria
Root herpes
Leaves sprain
Flowers cough, asthma, cold
Root bark dysentery, cough, skin disease, cutaneous, infection, eephantiass
Juice purgative, tooth ache
Flower and .
milky juice Asthma, malaria
Calotropis Latex, Abortifacient, anasarca, anti-fertility, asthma, body ache, boils, burns, carbuncle,
gigantea leaves, root,  child birth, dropsy, dysentery, ear complaints, epilepsy,
bark, juice eye co_mplaints, gu!nea—v_vorm, hydrophobia, injuries, int_&stinal worms, leprosy,
flow’er ' purgative, rheumatism, ringworm, stomach ache, syphilis, tetanus, tooth ache, worms
in gum and wounds
campus. Thesewereidentified, confirmed and authen- TABLE 2: Morphological featur esof thesamples
ticated at The Department of Post Graduate Studies Observetions
and Researchin Botany, GulbargaUniversity, Gulbarga. Part S and W R
Thecollected fresh materialswerewashedandused 75 23mt 256 mt
for study of organol eptic and microscopic characteris-  fower Purple, white Purple lilac
tics. The powder of dried leaveswasused for thede- Follicle recurved Sub globoseto
termination ash values, extractive values and phy- vte opliclly ovoid
tochemica investi ga:i ons. Obovate to oblong, . Obovate to oblong,
Morphological studies U e Sibsssle e
Themacroscopical charactersof variousfeatures ~ Arrangement  Opposite Opposite
were observed and tabulated in TABLE 2. Venation Redelate Rededlate
Apex Pointed Pointed
Micr oscopica] studies Margin Entire Entire
Fresh materialswerecollected for themicroscopi-  surface Glabrous Glabrous
cal studies. Anatomica and Quantitative studieswere ~ Petiole Petiolate, cylindrica Petiolate, cylindrical
Leaf Base Symmetrical, cordate Symmetrical, cordate

carried out.

M or phology of flowers
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Anatomy

Microscopic sectionsof stem, petioleand leaf were
made by preparing thin free hand sectioning. Numer-
oustemporary and permanent mounts of the double
stained microscopical sectionsof the specimenswere
made and examined microscopicaly.

Thecomparativeanatomy of al threesamplesre-
ved ed that anatomy of the spp to bethe same.

Quantitativeinvestigation

Quantitativeleaf microscopy was doneby taking
leaf pedl. The pdisaderatio, ssomatanumber, sscomatal
index, vein—islet number and veinlet termination num-
ber were carried out on epidermal stripsand tabulated
inTABLES3.

TABLE 3: Leaf constantsfor Calotropis

—=> [y|| Paper
method™.
Preliminary examinationsof leaf powder

The powder wasexamined for itsvarious charac-
teristicsand tabulatedin TABLE 4.

TABLE 4: Powder characterisics

exam ii;?ilcml g? ;)};wder P w R
Colour Green Brownishgreen Green
Odour Odourless  Odourless ~ Odourless
Taste Tasteless Tasteless Tasteless
Texture Coarse Course Course
Mucilage Absent Absent Absent

Phytochemical screening of theleaf powder

The powdered materia was screened for the pres-
enceor absence of different phytoconstituentsviz ste-

L eaf constants P W R roids, tannins, starch, alkaloids, flavanoids, proteins,
Stomatal index anthroguinone glycosides which are tabulated in
Upper epidermis 0.095 0.09% 0.062 TABLES.

Lower epidermis 0.123 0138 0.106

Vein —idet number 84 102 73 TABLE5: Different phytoconstituentsin powder ed leaf

Vein-termination number 30 30 17 Reagents Colour/ppt Congtituent P W R
Powder analysis Conc.sulphuricacid  Reddish Steroids  + + +

] ] ] . Aqueous Ferric . .
M icr oscopical examination of leaf powder chloride solution Blackish Tannins  + + +
The powdered plant material alsowasobserved  !odine solution Blue Sach - - -
for characterization. Picricacid solution  Yellowish Alkaloids + + +
Theplant material wasalso used for microscopical 'sh‘?gﬁ%uesg Chor'C Brownish  Alkdoids  + + +
observation of fibers. The plant mat'erlal Wasmacer- - Aqueous Silver No change Anthroquinone
ated and observed for fibresaccordingto Schultze’s  nitrate glycosides
TABLE 6: Fluorescence analysisof leaf powder of with different chemical reagents
Normal light U.V. light
Reagents
P W R P w R

Benzene Brsh gr Bk gr Prgr Int rdsh or Rds pnk Int rds gr

Chloroform Brshgr Ltor Ltprgr Ltrdor Lt pnk Yls pnk

Ethyl acetate Int prt gr Int prt gr Prt gr Int saffron Grsh pnk Or red

Ethanol Lt prt gr Int prt gr Prt gr Lt or pnk Brshgr Or

Water Trb ash Brshgr Tt Brshgr Tt Lt ind blu Ltgr Gr Tt

IN Hcl Trb ash Brsh Tt Brnsh Tt Ind blu Trb blk Trbash

1IN NaoH in methanol Yishgr Prt gr Prt gr Lt ash Blksh grn Int brn

50% HNO3 Brsh gr Ylish brn Yisbrn Gr Fl gr Fl gr

50% H2S04 Grsh brn Bksh gr Int brn Ash Orgr Orgr

Br- brown, Gr- green, Bk- black, Pr- parrot, Int-intense, Rd- red, Or-orange, Pnk-pink, Lt-light, YI- yellow, Ind blu-indigo blue

Fluor escence analysisof leaf powder

Fluorescence analysiswas conducted using meth-

odsof Kokoski™@ and Chaseand Pratt!*®. Theleaf pow-
der wastreated separately with different reagents ex-
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posedtovisible, U.V light and tabulatedin TABLE 6.
Physico-chemical parameter sof leaf powder

Percentage of total ash, acid-insoluble ash, water-
soluble ash and sulphated ash were cal cul ated as per
theIndian Pharmacopoeia. Theresultsweretabul ated
iINTABLE?.

TABLE 7: Ash valuesof leaf powder.

Ash value(% wiv)

Types of ash values

P w R
Total ash 3 3 4.8
Acid insoluble ash 6.4 3 5.8
Sulphated ash 5 3.6 3.8

Prdiminary phytochemical analysisof leaf extracts

For thepreliminary phytochemicd andys's 5gpow-
dered drug was extracted with ethyl acetate, chloro-
form, methanol . The extractsweredried and weighed.
Theextractswereused for variousanalysis. Consis-

TABLE 8: Consistency, colour & fluorescence analysis of
different leaf extracts

Consistenc Colour in Colour in
Extract Y daylight UV light
P W R P W R P W R

Ethyl acetate Greasy Greasy Greasy GB GB GB OP OP OP
Chloroform  Sticky Sticky Sticky TGB TGB TG OP OP OP
Methanol Slurry  Slurry  Slurry  GB B BB PP P PP

GB-Greenish brown, TGB- Turbid greenish brown, B- brown,
OP- Orange pink, PP- Pinkish purple, P- Purple.

TABLE 9: Extractivevalueswith different solvents

% Extractability in different solvents

Sample
Ethyl acetate  Chloroform  Methanaol
P 4.4 5.2 14.0
w 44 4.4 13.6
R 54 5.8 10.4

TABLE 10: Preliminary phytochemical screening of the
extracts.

Ethyl acetate Chloroform M ethanol

Phyto constituent

W R P W RPWR
Alkaloids - - - - -+ o+ 4+
Glycosides + 4+ 4+ - - -+ o+ o+
Phenolics - - ...+ 4+
Phyto sterols + + o+ + o+ o+ o+ 4+ o+
Cardiacglycosides + + + + + + + + +

tency, colour & fluorescenceanalysis, Extractiveva-
ueswith different solvents, Preliminary phytochemica
screening of the extractsweretabulatedin TABLESS,
9 and 10 respectively.
TLC profiling

TLC profiling of crudeleaf extractsof ethyl acetate
and chloroformwascarried out to find out the gpproxi-
mate number of compoundsand their Rf valueswere

caculated. Onedimensiona Thin Layer Chromatogra
phy was performed. The solvent system used asmobile

TABLE 11: Bandsobserved during TL C analysisof |eaf extracts.

Solvent Number of bands Colour of bands Rf values
P w R P wW R P w R

Yiw Pl grn Pl grn 092 033 035
M drt grn Drt grn Drtgrn 0.84 058 0.63
Ethyl acetate 4 4 Drtgrn Yiw grn Pl grn 050 0.66 0.80
Yliw Drtgrn Yiw grn 020 0.88 0.83
Yiw Yiw Drtgrn 025 0.76 0.90
Pl grn Ash Yiw 040 058 0.82
Chloroform 4 5 4 Drtgrn Ylwsh drt grn Pl drt grn 058 049 0.63
Yiw Drtgrn Drtgrn 080 039 04
Yiw Pl ylw 091 015 o021
Ylw Ylw Ylw 078 089 087
Brn Brn Prt grn 061 0.73 0.68
Prt grn Grn Yiw 046 051 0.55
Methanol ° 6 ° Yiw Yiw Brn 033 039 037
Pl ylw Pl ylw Drtgrn 016 028 0.17

Ash 0.12

YlIw-Yellow, Pl drt grn- Paledirty green, Pl grn- Palegreen, Drt grn-Dirty green, Ylwsh drt grn —yellowish dirty green, Pl ylw- pale

yellow, Brn- brown, Prt grn- parrot green, Grn- green.
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phasewas Toluene: Ethyl acetate[85: 15]. Theextracts
of Ethyl acetate, chloroform and methanol wererunfor
TLC. TheRf vduesweretabulated asin TABLE 11.

RESULTS

Anatomy

Somatal type: Numerous anomocytic or ranun-
culaceous stomataare present.

T.S. of stem

A singlelayered epidermisissurrounded by thick
cuticle. Thecellsof epidermisarebarrel shaped. From

—=> [y|| Paper

someof thecdlsdevelop multicellular epidermal hairs.
Cortex followsepidermiswhichisdifferentiated into
threeregions. The outer region is parenchymatous hy-
podermis (20-25 layers). Themiddleregionisscleren-
chymatous (10-15 layers). Laticiferous cdllsarranged
ingroupsat regular intervalsinthisregion. Theinner-
most layer is single layered endodermis with barrel
shaped cedlls. Pericycleisnot sodistinct. Vascular sys-
tem consists of primary phloem, secondary phloem,
cambium, secondary xylem, primary xylem. A ring of
vascular bundles is present which are conjoint,
bicollatera, openand endarch. Pithiswell devel oped
with compactly arranged parenchymatouscells.

T.S. of stem

T.S. of petiole

A singlelayered epidermisissurrounded by thick
cuticle. Thecellsof epidermisarebarrel shaped. From
someof thecellsdevelop multicd lular epidermd hairs.
Cortex follows epidermiswhichisdifferentiated into
threeregions. Theouter region isparenchymatous hy-
podermis (20-25 layers). The middle region is
chlorenchymatous (10-15 layers). Laticiferouscellsar-

ranged in groupsat regular intervasinthisregion. The
innermost layer issinglelayered endodermiswith bar-
rel shaped cells. Pericycleisnot so distinct. Vascular
system cong stsof primary phloem, secondary phloem,
cambium, secondary xylem, primary xylem. A ring of
vascular bundles is present which are conjoint,
bicollatera, openand endarch. Pithiswell devel oped
with compactly arranged parenchymatous cells.
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T.S. of petiole
T.S. of leaf

An epidermal layer is present on the upper and as

well aslower surfaces. Thick cuticle present onboth sur-
faces, the upper onebe ng comparatively thicker. Sto-
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mataare present on both the surfaces. Mesophyll isdif-
ferentiated into palisadeand spongy parenchyma. The
palisadelayersare present just inner to upper epidermis
and composed of elongated cellsarranged in 7 layers.
Parenchymacellsare present aboveand bel ow vascular
bundles. Thesecdlsinterrupt the paisadelayersand are
said to bethe extensions of the bundle sheath. Spongy

] e
F‘f"""igk -

 T.Sofleaf

parenchymaregionispresent just bel ow thepdisadeand
extendsuptothelower epidermis. Vascular bundlesare
conjoint, collateral and closed. Thexylemispresent to-
wardsthe upper epidermisand consistsof vesselsand
xylem parenchyma. Protoxylemispresent towardsupper
epidermiswhilethemetaxylemtowardsthel ower epider-
mis. Phloemissituated towardsthelower epidermis.

Detailsof veins

Somatal type

Somatal type

Different typesof fibers
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Micr oscopical examination of leaf powder

i) Fbersarelignifiedwell devel oped sclerenchyma
tousfromthevascular bundleregion, thin, andiso-
lated fibers measure 83 - 349 micronsin length
and10 - 20 micronsin breadth. Thefibres showed
gpird thickenings.

i) Fragmentsof mesophyl| tissue containing vascular
strands are seen good many in number.

i)y Fragmentsof leaf showing dorsiventral structure
werea so observed.

CONCLUSION

Asthereisno pharmacognostical work on record
of thistraditionaly much vaued drug, the present work
wastaken upwith aview to lay down standards, which
could beuseful to detect theauthenticity of thismedici-
nally useful plant. Morphologicaly C.proceraislikea
shrub when compared to C.giganteawhichlikeasmall
tree. Theflowersof C. proceraare morphologically
distinct from C.gigantea. Anatomy, Phytoconstituents
in powdered of al three samplesweresimilar to each
other. Therefore, we can not consider them as stan-
dard parameter. Fluorescenceanaysisof |eaf powder
of with different chemical reagentsvaried, Ashvaues
of leaf aso showed variations. Cons stency of |eaf ex-
tractswas samebut variationswere observed in colour
& fluorescenceanalysis. Preliminary phytochemica
screening of theextractswasaso smilar. The TLC pro-
fileshowed significant variationsin their constituents.
Themost important aspect observed inthiswork was
that C.giganteawithflower colouri.e,, whiteand purple
varied intheir phytoconstituentsasrevealed by TLC
profile. Thispoint to be considered because some of
thetraditional healersinvestigated prefer white flow-
ered C.gigantea over purple flowered C. gigantea.
Further work on these two samples of C.gigantea
would helpto explorethebetter onescientificaly rather
than cons dering them assamesample.
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