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ABSTRACT

The World Health Organization encourages the usmedicinal plants especially in countries whereantional
treatment of major diseases seems to be insuffidiedia has good biodiversity and Indian medicipddnts are
used in successful management of various dise8sshania grandiflora (SG), family — Leguminosaea izell
known Indian medicinal plant used in traditionalssym for various diseases. SG comprises of various
phytochemical constituents. The extracts of th&fphave been pharmacologically evaluated for higodémic
activity, wound healing activity, anti-ulcer acti antioxidant activity, hepatoprotective activigtc. The
therapeutic activity is due to the phytochemicalsspnt in the plant. So, it is highly essentiaktandardize the
medicinal plant on the basis of physicochemical phgtochemical aspects to identify the genuinetgbant. The
results demonstrated that the physico-chemical pa@ters such as ash value, extractive value, forgigtier, loss
on drying, foaming index and crude fiber contertedmination are the suitable parameters in the dtdization
of the fruit of SG. The fluorescence analysis efgbwder drug further authenticated its validatidime preliminary
phytochemical screening of MSG and its fractionseaded that the plant part contained alkaloids, cglsides,
saponin, tannins, flavonoids, carbohydrates, prgeand sterols. Thus, it can be assumed that thesethe
standard parameters in the standardization of froit SG. The benefit of the study would be to treumgrof
researchers who will be working in the identificatiand use of the fruit of SG.
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INTRODUCTION

Traditional medicine practice involves the presioip of medicinal plants and their extracts to gray diagnose
and eliminate the physical, mental and social §nfgl]. The prevalence of use of traditional fol&ditines obtained
from plant resources is still more than 80% oftital population in developing countries like In@4. Medicinal
plants and its formulations have served the hunoaiety from ancient time in curing various diseaf33sDue to
multiple factors the use of medicinal plants as igirds around the globe still exceeds than the aismodern
synthetic drugs. This ancient approach of treatneninchallengeable [4]. To establish the sciemtifasis of the
effectiveness of medicinal plants in the Ayurvett®e standardization procedure is mostly adoptedialmuses
nearly7, 000- 7,500 medicinal plants in variousrfsito treat the various diseases and the potenityesé products
mainly based on the quality of the raw materialsdu®]. The medicinal plants contain several phyitsoules and
certain phytomolecules are toxic in nature [6]. dnder to reduce the incidence of toxicity, adultiers
indiscriminate use of medicinal plant and its fotation, the quality of the plant and its formulatids highly
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essential. Systematic evaluation of the qualityte@rparameters of the plants material and its fdation using
modern analytical techniques like chromatography sectroscopy can be effective in validation abhedrugs.
Thus, standardization is a prerequisite step fovoln the consideration of herbal medicines fog tetterment of
health.

Sesbania grandiflordSG), family: Leguminosae-Fabaceae, is a well knavdian medicinal plant which is used in
traditional Indian medicines for various diseasess reported that SG rich with various phytocdngnts such as
saponin, flavonoids, phenolics, alkaloids, tannicarbohydrates, proteins and glycosides are phadogically
active [7]. The different parts of the plant susheaves, roots, bark, flower and fruit are rembttepossess several
pharmacological activities in experimental condito[8]. The various pharmacological activities bfstplant
includes hypolipidemic [9], wound healing [10], tiamlcer [11], antioxidant [12], antiurolithiaticlB], anticancer
and chemo-preventive [14], hepatoprotective [1%Ixi@lytic and anticonvulsive [16], antimicrobial 7], anti-
tuberculosis [18], analgesic and antipyretic attiil9]) and many more are documented in the erpeamtal
conditions. Although several biological activitiese reported for the fruit of SG, there is no répom the
standardization criteria of it. Therefore, physawemical and phytochemical standardization of té bf SG is
attempted as per WHO guidelines.

MATERIALS AND METHODS

Chemicals and reagents:
All the chemical and solvents used in this studyamalytical grade

Collection of plant material:

The fresh fruits oSesbania grandiflorafamily — leguminosae: papilionoideae was co#dcirom garden of K. V.
K., R.G.S.C., B.H.U. Uttar Pradesh state, IndiathBthe plants were identified and authenticatedDoy K.
Karthigeyan Scientist ‘C’, Central National Herham, Botanical Survey of India, Howrah- 711103, &{letter No
— CNH/ 77/ 2012/ Tech. 1l/ 920). The fresh fruit®6 was washed with tap water and dried in shadéSaays.
The physico-chemical and phytochemical standairidizatf the fruit of SG was carried out based on stendard
methods in WHO guidelines and Ayurvedic Pharmacizpoe

Fluorescence analysis of powder

Fluorescence studies were performed after addiagdwder of fruit of SG with various reagents lieric acid,
sodium hydroxide, nitric acid etc and the fluoresee of individual product was observed under daylitpng UV
at 365 nm and short UV at 254 nm [20].

Physico-chemical evaluation

The air-dried fruit of SG was used for the detemtion of various physicochemical constants. Theup@ters were
determined as per WHO guidelines on quality contnethods for medicinal plants material 20The procedure
followed for the determination of physico-chemipakameters were as mentioned below [21].

Foreign matter

Accurately weighed 100 gm of the sample of thetfaiiSG The fruit of SG was spread in a white paper and
unwanted materials were separated from the eskdntig. using magnifying lanes. The dust was remdwedsing
sieve. Finally the plant drugs were weighed to wheilee the average percentage weight of foreignenatt

Ash value The total ash, acid-insoluble ash and water $elabh are the parameter used to represent theahgh
of medicinal plant.

Total ash determination The air-dried coarse powder drug (2gm) of fruis@ was placed in previously dried and
tared silica crucibles. The powder sample was 8mead evenly and ignited it to a constant weigith wradual
increased temperature to 280till the plant material was whitish, that repnesthe absence of organic matter. The
crucibles was cooled in desiccators and finallyghed to determine the total ash. The data obtaivesl then
calculated in terms of percentage w/w of the taisih and the result of the total ash was furthed dee the
determination of acid insoluble and water solulsle.a
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Acid insoluble ash determination: The total ash obtained from fruit of SG was placed crucible and 25 ml of
hydrochloric acid (2N) was added and the crucibbs when covered with a watch-glass and boil gefiotty5
minutes. The watch glass was then washed with 16fmét water and collected to the crucible. Fimature was
filtered on an ashless filter-paper and washed Withwater. The insoluble residue matter was temnsél to the
clean crucible along with the filter paper and igdiupto 450C constant weight. The residue was allowed to tool
a suitable desiccator for 30 minutes and weighée. final data of acid-insoluble matter was caladain mg per
gm of air-dried material.

Water-soluble ash determination:The total ash of both plant material was placeskijparate crucible and 25 ml of
distilled water was added to it. The mixture waddabfor 5 minutes and filtered on an ashless rfiftaper. The
filter papered was washed with hot water and finedsoluble matter was collected. It was ignitedhinrucible for
30 minutes at a temperature about 450°C. Final hWeigas deducted from weight of ash used. Finally th
percentage of water soluble ash was determinedresghect to the air dried material.

Extractive value: The extractive value of medicinal plant mateiralicates the amount of the active constituents
extracted with specific solvents from a given qitgndf crude drug. The solvent selected for deteation of
extractive value are petroleum ether, alcohol, watbhe weight of extractable matter was represeirtedérms of
percentage petroleum ether, alcohol, water solektiectable matter respectively in the table 2.

Determination of foaming index It explains the saponin phytochemical conterd trude drug. In this method the
coarsely air-dried powder drug of fruit of SG wasighted and boiled with water for 30 minutes. Tkeattion was
used to determine the foaming index as per the Vé¢td@dard procedure in the specified test tubes.r@idt was
represented in table 2.

Loss on drying (% w/w): The loss on drying test is designed to determiieemoisture and volatile substances
present in the sample. A glass bottle with stopyses taken and dried for 30 minutes at f05allowed to cool it in

a desiccator and weighted. Two gram coarsely addvowder drug of fruit of SG was placed in thg dottle and
weighted. Again the bottle was dried in oven at’@D¥o a constant weight, cooled and weighted. Thighte
difference of the sample is loss on drying andpbieentage w/w loss on drying was determined.

Crude fiber content. The "crude fibre" is the non digestible substanakvegetable origin obtained as the residue
after specifically defined digestion process. Twang of coarsely air-dried powder drug of fruit db Slefatted with
petroleum ether. Then the material was treated 2@ ml of (0.255 +0.005N) sulphuric acid for 30nmwith
bumping chips. The digested material was filtered washed with distilled water. Again the residugsvioiled
with 200 ml of sodium hydroxide solution (0.313 @05N), for 30 min followed by filtration. The resid washed
with 25 ml of boiling 1.25% sulfuric acid, followeay sufficient water and 25mL alcohol. The resithaamsferred to

a pre weighted crucible gy dried at 120C for 2hours and weighted gv

%Crude fiber content = ((w, _w;) / Wt. of powder of fruit of SG) x 100

Phytochemical standardization

Extraction methodology: Extraction of the plant materials from the fruitsSG was done by soxhlation method.
The air dried coarse powdered (2kg) fruit of SG wefatted with petroleum ether. Further the defatteide drug
was extracted by soxhlation process with metha®@¥{ v/v) for 72 hours at 65°C. The extract obtdifrem the
fruit of SG was filtered and concentrated usingnptevaporator (Perfit, India Pvt. Ltd, Ambala)7& °C for 30
minutes [22]. The dried methanolic extract wereghiggéd to determine the % yield and kept in desardatr further
study. Half of the methanolic fruit extract of S@Gwfractionated by four water immiscible solvemstlee basis of
polarity after reconstituting the methanolic extrat water. The solvents used to fractionate th&aek were
petroleum ether, chloroform, ethyl acetate and tauoel [23]. Further each fraction were concentratedemisolid
mass and used for phytochemical analysis.

Preliminary phytochemical screening

The preliminary phytochemical screening of the vehwlethanolic extract of the fruit SG (MSG) andsitscessive
petroleum ether, chloroform, ethyl acetate and utatol fractionated extracts were carried as perstandard
procedure described by Khandelwal [24], Trease Bwdns, [25] and Kokate [26]. The plant crude extrac
successive fractions obtained were screened foprbeence of various classes of phytoconstituékgsalkaloids,
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glycosides, phenolic, tannins, flavonoids, sapgnameimarins, steroids, carbohydrates and protdihe. specific
colour reaction or formation of identifying predigte was noted and reported in table 3.

Tests for alkaloids:

The preparation of whole methanolic plant extraat auccessive fractions extract of fruit SG wasalised in 2N
HCI and filtered. The filtrate was treated withléeling reagent to detect presence of alkaloids WM#yer's reagent
(Potassium Mercuric lodide), Wagner's reagent fledin potassium iodide), Dragendroff's reagentufgmh of
potassium bismuth iodide).

Test for glycosides:

The preparation of whole methanolic plant extramt auccessive fractions extract of fruit SG wasalieed in 2N
HCI and filtered. The preparation was treated With ml sodium nitroprusside in pyridine, followey tmethanolic
KOH (Legal’s Test) and the preparation was madalie with 10% NaOH, blue colour fluorescence whewn
on long UV light.

Test for the presence of phytosterol

The preparation of whole methanolic plant extrant auccessive fractions extract of fruit SG wasadiwith 5 ml
CHCI; and filtered .To the preparation 4 ml of acetibairide and 2 drops of conc,80, were addedrom the
side of the test tube (Liebermann-Burchard test).

Test for tannins
The preparation of whole methanolic plant extrawl auccessive fractions extract of fruit SG wasted with
methanolic lead acetate solution (10%; Lead acétate

Test for flavonoid
To the 5ml alcoholic solution of the preparationadfole methanolic plant extract and successivdifnas extract of
fruit SG, 0.5 gm of magnesium ribbon and few dropsoncentrated HCI were added (Shinoda test).

Test for Saponin
The test for the presence of saponin was done akirsl vigoriously the preparation of whole methangllant
extract and successive fractions extract of fr@tv@th water (foam test).

Detection of phenols
The preparation of whole methanolic plant extrat successive fractions extract of fruit SG waateeé with a few
drops of ferric chloride solution (5%) (Ferric chitte test).

Test for the presence of carbohydrates

The preparation of whole methanolic plant extrant auccessive fractions extract of fruit SG wasdalieed in 5 ml
distilled water and filtered. The filtrate was tre@ with 2 drops of alcoholie-naphthol solution in a test tube. Then
2 ml. of conc. sulphuric acid was added carefulbyng the sides of the test tube (Molisch’s test).

Test for the presence of Proteins:
The preparation of whole methanolic plant extramt auccessive fractions extract of fruit SG waateé with 2ml
0.25% ninhydrin reagent and boiled for a few misyfginhydrin test).

Thin layer chromatography study

Thin layer chromatography has been frequently Usedhe separation, identification, purificationdathe semi
quantitative analysis of phytoconstituents. TLGoatmables for evaluation of phytochemical constitsef herbal
drugs. TLC monograph of individual drug can be aseaeference standard for identification of phytwtituents
[27].

Method: Preparation of extracts, thin layer plate and dgwalent of chromatograwas performed as per the
methods described by Wagner and Bladt [28]. Fordiéanelopment of chromatogram suitable solvent sysias
selected on the basis of polarity of extract. Tamgle was prepared by dissolving it in suitablersiol and applied
on TLC plate by capillary tube. The plate was tHemeloped by the mobile phase in a chromatogragtamber up
to the specified height. Depending on the polaritgraction of the phytoconstituents of the extsaith mobile and
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stationary phase, different phytoconstituents tievelifferent distances on the plate. The distaneeeled by the
phytoconstituents were measured and representdg}. aghis R, represent the distance traveled by individual
phytoconstituents from origin line upon the disencaveled by the solvent front from the originelint was
visualized in long UV (366 nm) and/or interactimg textracts with various spraying reagents. Spgagagent used
for identification were dragendroff reagent for atids, Liebermann-Burchard reagent for steroiditure of
sulphuric acid and anisaldehyde for steroids, 5#icfehloride for phenolics, 10% alcoholic KOH stitun for
coumarins, shinoda reagent for flavonoids and ediapour etc. The TLC study of the whole methanekiract of
fruit of SG and its respective fractions were @arin suitable solvent system as mobile phase #icd gel as
statoionary phase reported in table 4.

RESULTS

Powder fluorescence analysis of fruits oBesbania grandiflora
The powder study of fresh fruit of SG shows thatyggh-white, fibrous, odorless powder with slightrangent taste
in nature.

Table —1: Fluorescence analysis data of SG fruitsopvder

Sl. No Drug Day light UV 254 nir UV 365nmr
1 Powder as such Grayish white No fluorescepce |INwdscence)
2 Powder + KOH(5%) brown No fluorescenge  Dull green
3 Powder + NH (25%) Pale yellow Dark yellow Dark green
4 Powder + FeGl(5%) Yellowish green| No fluorescenge  No fluoreseen
5 Powder + NaOH(1N) in methanol  Brownish yellgw fNmrescence| Light green
6 Powder + HSQ, (Conc) Light orange No fluorescen¢e Light brown
7 Powder +Acetic acid Light yellow Dark yellow [@]::)]
8 Powder + Picric acid Dark yellow Dark yellow Dagieen
9 Powder + lodine(5%) solution Blackish browr, Naoflescenceg  green
10 Powder + HCL (1N) in kO Light brown Dark yellow Light yellow

Physiochemical parameters study result

The coarse powder of fruits dbesbania grandiflorawas subjected to various physiochemical study like
determination of foreign matter, moisture contesty value, extractive value and foaming index Ee observed
results were shown in the Table 2.

Table 2. Physiochemical study of fruits oBesbania grandiflora

Sl. No. Parameters (% wiw) Value (%
1 Total ash value 4.21+0.2
2 Acid insoluble ash value 2.23+0.08
3 Water soluble ash value 0.985+0.13
4 Foreign organic matter 0.44 +0.06
5 Loss on drying 11.18 +0.41L
6 Pet. ether soluble extractive valie  4.16 +0/48
7 Alcohol soluble extractive value 7.25+0.64
8 Water soluble extractive value 18.6 £ 0.29
9 Crude fiber content 7.18 £0.32
10 Foaming index 142.85

Extraction of Phytoconstituents

The extract of the fruit of SG was prepared by $atibn method. The solvent used for extraction psscwas
methanol (80% v/v). The extracts were concentratadtary vacuum evaporator and finally dried bytevebath to
get the solid mass. The yield value of the extveams 5.6% w/w for fruits of SG with respect to thedried plant
material. Half of the methanolic extract was susbedy fractionated in four water immiscible solvehe
percentage yield of the extract after fractiontf MSG was 8.3% in petroleum ether, 10.4% in clitoro, 11.8%
in ethyl acetate and 14.1% in n-butanol.

Phytochemical screening of the extract:
The preliminary phytochemical screening showed b extract and their solvent fractions contaimiotes
phytoconstituents. The result of the screeningasgmted in the table 3
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Table No. 3: Phytochemicals screening of MSG and siaus solvent fractions of MSG

SINo. | Phytoconstituents Whole extract  Petroleumerefraction | Chloroform fractior) Ethyl acetate fian | n-butanol fraction
1 Alkaloids + - + - R
2 Glycosides + - - + R
3 Coumarins + - - T N
4 Phytosterol + + + + R
5 Tannins + + + - R
6 Flavanoids + - + + +
7 Saponins + - R T T
8 Phenolics + + + + +
9 Carbohydrates + - - + T
1C Proteins + - R + T

Note: + sign indicate presence of phytochemicals andyn sidicate absent of phytochemicals.

T. L. C. study of extract:

T. L. C. study of the methanolic extract of fruft®G and its various fraction showed that the phaaterial contain
various phytoconstituents. TLC of whole extractS& and its fractions were performed in various esof\system
but specific solvent system for particular extrstobwed good result. The data were in table no-4.

Table -4: The TLC study of whole methanolic extracof SG and its fractions

Sl. Extract Stationary Mobile phase Visualizing agent No. of sport/ Rfual
No. phase
1 whole methanolic silica gel G toluene: ethyl ate(9:1) U.V and iodine 4 sports i e. 0.24, 045, 0.6%,
vapou 0.7¢
Petroleum ethe . . . U.V. and iodine 4 sportsi. e. 0.4,0.52,0.72
2 fraction silica gel G hexane: acetone(8:2) vapour 0.87
. L . . U. V and iodine 5 sports
3 chloroform fraction silica gel G chloroform: matiol(9: 1) vapour 05, 0.68, 0.78, 0.82, 0.92
4 ethvl acetate fraction silica gel G butanol: acetic acid: water (2: 0.5: U.V.and lodine Two sports
Y 9 2.5) vapour 0.61 and 0.80
. N . . U.V. and iodine 4 sports
5 n — butanol fraction silica gel G chloroform: imenol(9:2) vapou 0.29, 0.5, ~0.73 an0.7¢

DISCUSSION

The present study revealed that the physico-chémé@rameters such as ash value, extractive vabueigh matter,
loss on drying, foaming index and crude fiber cohteletermination are the suitable parameters in the
standardization of the fruit of SG. The fluoresaaoalysis of the powder drug further authenticétedalidation.
The preliminary phytochemical screening of MSG #@sdractions revealed that the plant part contiakaloids,
glycosides, saponin, tannins, flavonoids, carbotigdy, proteins and sterols. Thus, it can be asstna¢dhese are
the standard parameters in the standardizatioruinfdf SG.

The physicochemical and phytochemical screeningidertaken to establish the profile of crude drity wespect
to its identification, adulteration and substitutidhe assessment of fluorescence analysis ofdivelgr drug in day
light, long U.V. and short U. V. light after treadj with specific chemical reagent, as preliminangliy control tool
for crude drug. The study revealed that the powideg showed special fluorescence at particular {eageh which
can be useful for the characterization of crudeydgmalysis. It indicates that identification anffatientiation of the
drug from their substituent can be achieved by @ming with the fluorescence data of genuine drigj.[2

The physico-chemical parameters like foreign mattess on drying, ash values, extractive valuemiiog index
and crude fiber content were determined for thésfrof SG. Physico-chemical studies revealed thss bn drying
in the sample can be attributed to loss of watdranatile matter [30]. The loss on drying value filee fruit crude
drug was high. Loss on drying data gives informat@bout possibility of enzymatic destruction of ieet
constituents and spoilage of crude drug due to tiraf molds and bacteria. Proper drying, properkjpar and
storage of the crude drug are highly essentiatéggnt the growth of microbg¢31].

Foreign matter determination is highly essential tfee standardization plant material. Optimum csineuld be
taken to remove poisonous and harmful foreign matmould or insects and other animal contaminaiiociuding
animal excreta) from crude drug [32]. The collectif SG was made very carefully and consideringhalaspects
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to prevent any contamination with foreign mattaredo which the quantity of foreign matter is I¢ésan 1% in
crude drug of fruit of SG.

The ash value represents the inorganic salts angumaturally (physiological) or due to adulteratipurpose (non-
physiological) in the crude drug [33]. A high asdlue is representation of contamination, substitytadulteration
or carelessness in collecting the crude drug [BAg ash value of fruit SG was low, it indicatest tthee crude drug
of SG contain low amount of inorganic material. thar, the water soluble ash value was low compartbhcid
insoluble ash value for the crude SG. It indicgpessence of more water soluble inorganic salt dérate,
carbonate, oxalate of sodium, potassium contentTétese data will be useful in prevention of immopandling
and adulteration of crude drug with spurious, ested drugs [35].

Extractive value indicates the solubility of varfodasses of compounds in a particular solvergtistt explore that
the plant is reach with which type of [36]. The rextive values of SG in petroleum ether, alcohal aater
represented that the crude drug rich with more metéuble phytoconstituents than alcohol and petnol ether
soluble phytoconstituents. This study indicatesapalolvents will give more yield than nonpolar solis in the
extraction of crude drug of SG.

The study of foaming index revealed the foaminditgbof herbal drugs and their extracts in aqueawsdium.
Foaming index represents saponin content presemtide drug and their extract [37]. The foamingexdf the SG
fruit is low, it indicates that the plant part caim less amount of saponin phytoconstituents.

Quantitative estimation of crude fiber was carriegd gravimetrically analysis after chemical digestiand
solubilization of other materials present in tharplpart. Mostly crude fiber is the fraction of lwainydrate that
remains after treatment with acid and alkali [3B$timation of crude fiber contents of the planttgan also be
utilized as tools for the standardization of thedmimal plant and differentiation of genuine drugrh the
substituent. A good percentage of crude fiber aantes found in SG plant part. Further, the biatabictivity of
medicinal plant is related to active phytoconstitgepresent in it. So standardization of medicplahts based on
phytochemical aspect is highly essential to justhgir therapeutic activity experimentally [39]. the present
investigation the plant part was extracted with 80f&thanol by soxhlation process to yield maximum
phytoconstituents. The preliminary phytochemicaikening and T.L.C. study of the whole extract shibpwesitive
test towards major phytoconstituents like steriadlsaloids, glycosides, tannins, flavonoids, cagbshtes, proteins
and coumarins. Further the whole extract was dissbin water and fractionated with different wait@miscible
organic solvents. The phytochemical study of thigedint fractions of MSG reflects that the specifiass of
phytoconstituents was soluble in the specific sa\aecording their polarities.

CONCLUSION

The study of physico-chemical parameters like adhes, extractive value, foreign matter, loss oyingdy, foaming
index and crude fiber content determination areflélin the standardization of plant material. Therescence
analysis of the powder drug further strengthens ittentification of genuine plant part. The prelimip
phytochemical screening of MSG and its fractionsated that the plant part contain alkaloids, ghides, saponin,
tannins, flavonoids, carbohydrates, proteins arstolt. The benefit of the study would be to theugroof
researchers who will be working in the identificatiand use of the fruit of SG.
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