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ABSTRACT

Position of Rauwalfia in industry is emerging. Reserpine isthe first herbal constituent included in modern medicine
system.Due to its high demand over the world market the genuine plant (i.e R.serpentina Linn. benth.exkurz) is
almost on The track of extinction and in future can be categorized as an endangered species. Therefore The present
study was attempted to search reserpine from other parts of R.serpentina and R. tetraphylla. So both the species
can be explored for the isolation of bioactive reserpine and the commercial plant R. Serpentina can be minimized
from over exploitations and extinction.And also establish the various Pharmacognostical parameters of Rauwolfia
species of Estern Odisha for their correct identifications.
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INTRODUCTION

The tribal areas of Baipariguda,Koraput (DistrigDrissa. due to its unique varieties geographica eimatic
factors has had a rich variety of medicinal plahéTvarious species dRauwolfia (Apocynaceae) are widely
distributed.SeverdRauwolfia species in India are known to possess ethno nmediiand folklore claim&auwolfia
species are very important due to their traditianatlicinal use such as insanity,edema, Rheumaitic Epilepsy,
Snake and Scorpio bite, Purgative, Sedative, Anilamrelief cough, anti diarrhea and some intedtdisease due
to the presence of Reserpine [1] Reserpine is iafgmrtant in modern medicine system to treat a remdf
diseases like hypertension, neuropsychiatry disoated as tranquilizer[2,3] Reserpine was the finstbal
constituent included in modern medicine systemtheur due to its high demand over the world matketgenuine
plant (i.e R.serpentina linn. benth. exkurz) is@mon he track of extinction and in future carchtagorised as an
endangered species. There fore it is necessargarts thecontents of Reserpine from other partdiféérent
species. Pharmacognostical investigation this @xplaf the plant not a broad but adequate for alicaé
practitioner, Pharmacognostical parameters of eispés need for their correct identifications[4]

MATERIALS AND METHODS

Collection of Plant Material

The fresh plant material dR.serpentina linn and R. tetraphylla. was collected from the tribal belts of the
Baipariguda forest of Koraput districtin The momthaugest&September,The plant was identified, cordd and
authenticated by the taxonomist Dr.N.K.Dhal, Ingdtof Minerals and Materials Technology Bhubanes@aissa
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,India ,Vide Voucher Specimen no. (V.N. no-16,50a3wsubmitted. After authentification leaf,stem,&raere
collected in bulk and washed under running tap wederemove adhering dirt. Then shade dried. Thedd
materials were made into coarse powder by grinagimgechanical grinder

Instrument and Chemicals

U.V spectrophotometer (Systronics 105)

Leica microscope (EZ-4D)

Reserpine (standard)was procured from Sigma AldriBanglore. Other chemicals used in the experiment
(methanol) were of analytical grade and procurethfNice ChemicalLtd. Cochin, India.

Preparation of Extract

The coarse powder was taken in Soxhlet apparatidsestnacted successively with methanol The exwactvas
done for 72 hours. The marc of each extract wasddaind used for extraction with successive solvEm. liquid
extracts were concentrated separately under vaemahnesulting extracts were kept in desiccatol éuntiher. [5,6]

Phytochemical investigation
Chemical tests were carried out on all the ext(abtsthanolic extracts )for the qualitative determioat of
phytochemical constitute.[5,6]

Table 1: Preliminary phytochemical screening of lege , stem and roots ofR. Seprentina and R. tetraphylla.

R. seprentina. R. tetraphylla
Leaf Stem Root Leaf Stem root

Alkaloid +H+ +H+ A+
Glycosides ++ + -ve ++ + -ve
Steroids + + +++ + + ++
reducing sugar + + ++ + + +
flavnoid ++ + -ve ++ + -ve
Amino acids -ve -ve -ve -ve -ve -ve
Saponins -ve -ve -ve -ve -ve  -ve
Tannins + + + + + +
Triterpenoid -ve -ve -ve -ve -ve  -ve

*[+++ Highly present, [++] Moderately present, [+]Sightly present, [ -ve] Absent

Table 2: Deteramination of Ash value of leave , ste and roots of R. seprentina& R. tetraphylla

R. seprentina. R. tetraphylla
Wt. of material Wt. of ash % Total ash Wt. of material Wt. of ash % Total ash
(gms) (gms) (w/w) (gms) (gms) (w/w)
Leaf 2 0.1578 7.88 2 0.1324 6.67
Stem 2 0.1875 9.36 2 0.1752 8.47
Root 2 0.1785 8.92 2 0.1643 7.90

Physicochemical parameter

Determination of total ash

Total ash determination constitutes detecting the/siplogical ash (ash derived from plant(tissue) an
nonphysiological ash (ash from extrageneous maitgrecially sand and soil adhering to the surfddbeodrug).
For its detection, 2g of powdered material of eaghilation and the individual ingredients of themgos were
placed separately in a suitabletared crucible lafaspreviously ignited and weighed. The powderedgd were
spread into aneven layer and weighed accurately. ritaterials were incinerated by gradually incregasheheat,
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not exceeding 450°C until free from carbon, codled desiccator, weighed and percentage ash weslagd by
taking in account the difference of empty weightnfcible & that of crucible with total ash.[7,8]

Determination of solvent Extractive value

Alcohol soluble extractive value

59 of coarsely powdered air-dried drug was macdnaith 100ml of alcohol in a closed flask for twesfibur hours,
shaking frequently during six hours and allowedstand for eighteen hours. It was then filtered dpitaking
precautions against loss of solvent. 25ml of theafe was evaporated to dryness in a tared fltbbwed shallow
dish at 105°C to constant weight and weighed. Téregntage of alcohol-soluble extractive was catedlavith
reference to the airdried drug and is represergég\alue.[7,8]

Water soluble extractive value

5g of coarsely powdered air-dried drug was macenaith 100ml of chloroform water in a closed fldfsk twenty-
four hours, shaking frequently during six hours atidwed to stand for eighteen hours. It was thiéeréd rapidly,
taking precautions against loss of solvent. 25mihef filtrate was evaporated to dryness in a télsdoottomed
shallow dish at 105°C to constant weight and wedgfiée percentage of water-soluble extractive wasutated
with reference tothe air-dried drug and is représeas % value.[7,8]

Table 3: Deteramination Extractive value of leave stem and roots of R. seprentina& R. tetraphylla

R. seprentina. R. tetraphylla
Powder Water soluble Alcohabluble Water soluble Alcohol kble
material % ext.value % éxalu % ext.value % éxalue
(wiw) (wiw) (wiw) (wiw)
Leaf 18 26.2 17.2 23.4
Stem 16.5 245 16.3 22.5
Root 17.5 25.5 18 21.2

Loss on drying

Loss on dying is the loss of mass expressed asmevo'w. About 10g of dug samples of each formalativas
accurately weighed in a dried and tared flat weighbottle and dried at 105C for 5hrs. Percentage eadculated
with reference to initial weight.[7,8]

Table 4: Deteramination of loss of drying of lea® , stem and roots ofR. seprentina& R. tetraphylla Powder

R. seprentina. R. tetraphylla
powder Lossin wt. % Loss in wt. Loss in wt. % Loss in wt.
material (gms) (wiw) (gms) (wiw)
Leaf 0.1210 6.05 0.1245 6.22
Stem 0.1430 7.14 0.1350 6.75
Root 0.1670 8.34 1880 7.64

Powder microscopy ofR. seprentina& R. tetraphylla

Instrument used: Leica microscope (EZ-4D)

Magnification :40x x 2.5

Procedure:

Powder microscopy is an important parameter forntifleation of the drug, .A judicious quantity of
powder(leaf,stem,&root) was taken on a glass diadevhich are added a few drops of chloral hydratd was
heated for 1-2 min, After placing a cover slip eahould be taken to avoid air bubbles and to lsaethere is
sufficient chloral hydrate under the coverslip c&ss of chloral hydrate outside the coverslip i®dowithdrawn
using a blotting paper(Chloral hydrate is usedi¢arcthe tissues and to bring in clarity of thew)idignified tissue
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are to be confirmed by staining .To the powderva deops of mixture of 1:1 Phloroglucinol +Conc H&as added
and after 3 to 4 minutes observed under microscbipe.well known identifying characters were deterad under
Leica microscope (10 x & 40x) [9,10]

R.seprentina Stem Powder

Figla: Lignifiedfiber Figlb:Ston cell Figlc:Xylum vessels

R.seprentina Leaf Powder

Figld: Trichome FiglAnisocytic stomata

R.Seprentina Root Powder

Figlf: Cork cell Figldgstone cell
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R. tetraphylla Stem Powder

Fig2a: Stone cell Fig2ibre vessels Fig2xylem vessels

R. Tetraphylla Leaf Powder

Fig2d: Trichomes Fig2e: Anisocytic stomat

R. Tetraphylla Root Powder

Fig2f : Simple fibre Fig2dgtriangular stone cell

Histological study

Instrument used: Leica microscope (EZ-4D)

Magnification :40x x 2.5

Procedure:

For Anatomical study invariably slides were preparA tansverse section of required Parts(leaf,baidd®) of
Rserpentina andR. tetraphylla was taken on a glass slide to which are adde@ afeps of chloral hydrate and is
heated for 1-2 minute then two drop of phloroglaotiwas added followed by one drop conc. Hcl .Thesunted
with glycerine.. Care how ever is to be taken toidair bubbles and to see that there is sufficahbral hydrate
under the cover slip. Excess of chloral hydrate sidé the cover slip is to be withdrawn using athig paper.
Chloral hydrate was used to clear the tissues andring in clarity of the view. The well known idéfging
characters were determined under Leica microschipe & 40x).[11]

155
Pelagia Research Library



Sangram. K. Pandeet al Asian J. Plant Sci. Res., 2012, 2 (2):151-162

Fig3a: T.S of Leaf (R.serpentina)

Fig3b:T.S of stem (R.serpentina)

Fig3c:T.S of root (R.serpentina)

156
Pelagia Research Library



Sangram. K. Pandeet al Asian J. Plant Sci. Res,, 2012, 2 (2):151-162

Fig3d: T.S of Leaf (R. tetraphylla)

Fig3e: T.S of Stem R. tetraphylla)

Fig3f: T.S of Root (R. tetraphylla)

TLC Profiles Studies
The analytical data such as TLC revealed that Reseiis present in other parts(leaf,stem) rathan tthe root of
both the species.[12]
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Fig4a: Development of TLC finger print profile at 366nm

SR SS SL TR TS TL
Solvent system: (Toluene: ethyl acetate: diethyl amine=7:2:1)

Fig4b: Development of TLC finger print profile at 254nm

SR SS SL TR TS TL
Solvent system: (Toluene: ethyl acetate: diethyl amine=7:2:1)

Quantitative Determination of Reserpine in differert parts of Rauwolfia serpentina and R. tetraphylla by UV
Spectroscopy

Procedure:

1mg of reserpine was taken and dissolve in 10mmethanol,and various dilution are made from it hgvi
concentration(2umg/ml-10 pmg/ml).1mg of methaneltract ofR.serpentina andR. tetraphylla was takerand
dissolve in 10ml of methanol,and various dilutior enade from it having concentration (5 pmg/mll)tta¢ various
dilutions of reserpine were observed under UV gpetibtometer usingmax 268nm. Absorbance of all the
samples and standard was calculated.

Method:

In the proposed UV methodthe reference standardniiiditers of reserpine solution containing betve2-10
microgram of reserpine is pipette in to a test flikee this the samples were prepped 5 microgrames p
ml.absorbance taken at 268nm. The experiment wasndwiplicate Calibration curves A series of stard curves
were prepared over a concentration range 2-10udime3tandards)The data of concentration versseralance
was btreated by liner testsquare regression asdly3j14]
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Analysis of different sample
5ugm of each sample were analysed by the proposétbthethen by extraploting from the absorbance tata
unknown concentration were determind.

Validation of the method accuracy

Accuracy

The accuracy of an analytical procedure The acguod@n analytical procedure is the closenesssf tesults
obtained by that procedure to the true value. Tdoeiracy of an analytical procedureshould be estabdl across it
range. Accuracycan be accomplished in avariety afswincluding evaluating the recovery of the atedfyresent
recovery) across the range of the assay,or evaudtie linearity of the relationship between estédaand actual
concentration.to the pre analysedsample,1mg seffpine was added and the mixture wasanalysedebgrtposed
method. The experiment was conducted in triplitateheck recovery and accuracy of the system[14]

Precision validation
Precision was performed by taking 6 samples eawh the stock solution of reserpine(100ug) and aealywith
the proposed method and also the interday andautgrprecision were determind for various samples

Linearity

According to ICH guidelines ,the linearity of anadyticalmethod is its ability(with in a given rangmobtain the
test result that are directly proportional to tlemaentration of thesample. Linearity test was padd using five
different amounts of reserpine in the range of @2ping/ml).solution corresponding to each conceiotnatevel
were analysed by the proposed method in triplifbté.

Limit of detection and quantitation

These parameter s were calculated from the data set obtained from a linear calibration curve in the range (1-10ug)
two replicates each standard for this purpose, lav@élume of the corresponding standard solution vessed in
duplicate and analysed with the proposed methadcdiresponding slope and regression standardtaeSY/X)
values were used to establish sensitivity(SY/XU§)D & LOQ was determined.

Graphl: Calibration plot of Reserpin

Calibration plot of Reserpine

0.2 y = 0.0171x - 0.0012
2 R? = 0.9982

0.15
8
T 0.1 —e— Series1
o)
S 0.05 —— Linear (Series1)
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Concentration in pgm/ml
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Table 5 :Absorbance of Reserpine at various concenattion

Serial No. Cardration(pg/ml) Absorbance&sD

1 2 0.03410.00152
2 4 0.062+0.00152
3 6 0.104+0.00200
4 8 0.136+0.01700
5 10 0.170£0.03520

Analysis of different samples
With respect to absorbance of different samplesitiéown concentration were determind by extrapioti

Table6: Absorbance and content of reserpine irR.serpentina and R.tetraphylla

R.serpentina R.tetraphylla
Methanolic Concentration  Absorbance Conc. of Reserpine Absorbance  Gorof Reserpin
Extract. (ngm/ml) (mgm/ml)
Root Spugm/ml 0.071 4.220 0.052 3.11
Stem S5ugm/ml 0.045 2.596 0.040 2.40
Root S5pugm/ml 0.009 0.700 0.007 0.47

Graph 2: Content of Reserpine inR. seprentina& R.tetraphylla

CONTENT OF RESERPINE IN DIFFERENT PART OF
R.serpentina

CONTENT OF RESERPINE IN DIFFERENT PART OF

R tetraphyila
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RESULTS AND DISCUSSION

The plantR.serpentina and Ritetraphylla belonging to Family Apocyanaceae are importanklbot medicine as
well as in modern medicine system. The root of #pgcies are mainly explored rather than othersgdre
Phytochemical screening of Various extracRogerpentina andR.tetraphylla shows presence of variou bio active
compound such as alkaloid,glycoside,reducing ssigaid.&tannin were present in all partsRxerpentina andR.
tetraphylla flavonoid present in leaf&bark of both speciesegptaoot. amino acid ,sapnin&triterpinoid were abgc
in both the species .Physicochemical evaluatiom $igh value, extractive value, moisture contentregarameter
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of standardization of both the plants. Total adllu® of theRserpentina leaf,stem&root is found to be
7.88,9.36,8.92&irR tetraphylla found to be 6.67,8.47,7.90, watersoluble Extractialue of leave, stem and roots
of both the species is found to be 18,16.5,17.58,15.3,18.alcoholsoluble Extractive value of leastem and
roots of both the species is found to be26.2,28.5&23.5,22.5,21.5 .loss of drying Bfserpentina leaf,stem&root

is found to be 6.05,7.14,8.34&Rtetraphylla leaf,stem&root is is found to be 6.22,6.75,7.62bwder microscopy
of both the species shows various structure whiilhelp to identify the plants properly and hetpaheak intermix
of adulterants and differentiate it from the allsgukcies. Lignified fiber,reddish colour stone gglem vessel were
present inR.serpentina stem powder, multicellular trichome,&anisocytiorstata were present in leaf powder of
R.serpentina . non stratified cork cell&horse shoe type of gtaell were present iR.serpentina root powder. in
Rtetraphylla stem powder stone cll,xylem vessel&fiber vessetemgresent. multicellular trichome,&anisocytic
stomata were present in leaf powderRifetraphylla. Triangular stone cell &simple fiber were presémtroot
powder ofRtetraphylla. the histological studies dR.serpentina root.shows cork is made of thick stratified cells
pink colour pheloderm is presentsecondary xylemhigrerised by straight rays. Stem part shows caesist of
parenchymatous cell. Central part of stem occupiegith,medullary rays are present.leaf shows ¢rich were
present in both the epidermis.stomata are als@ptés both the epidermis.vascular bonds were tgjoollateral .
the histological studies dt.tetraphylla showesin root cork is made of rectangular celteoocellwere hexagonal the
secondary xylem has numerous large vesselsstemsstmnex cosist of parenchymatous cell,centra gectipied
by pith medullary rays were present protoxylem&mglam also present..in leaf trichomes were numersiomata
were present in both the epidermis vascular borgl® wojoit &collateral arranged in a ring. The atiahl data
such as TLC shows Rf value 0.45( standard) is fanrubth the species of plaRtserpentina andR.tetraphylla in

all parts (leaf,stemé&root ) The UV revealed thas&ine is present from other parts rather thamabeof both the
species. Cocentration of reserpine present in réifite parts ofRserpentina is 4.220(ugm/ml), 2.596(ugm/ml),
0.700(ugm/ml) in root,stem&leaf,Same Cocentratidnreserpinepresent in different parts Bftetraphylla is
3.11(ugm/ml), 2.40(ugm/ml),0.47(ngm/ml) in rootratdeaf,

CONCLUSION

Due to its high demand over the world market theugee plant(i.e R.serpentina linn. benth. exkuszlmost on the
track of extinction and in future can be catagatias an endangered species.There fore it is negdessearch the
contents of reserpine from other parts of differgpécies rather than root.The proposed UVspetrgsowgthod
used for the quantitative determination of reserpimdifferent parts oR. serpentina and R. tetraphylla.The roots of
this species are mainly explored rather than gtlagis. The analytical UVspetroscopy data revediatl Reserpine
is present in leaf, stem and root of both the ggecBo other parts of both the species can be rexplor the
isolation of bioactive compound reserpine.. Furthercommercial plarRR. Serpentina can be minimized from over
exploitations and extinction.
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