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ABSTRACT

To investigate the medicinal value of Cassia fistula Linn., bark nutritive
value, proximate analysis, total phenols concentration and various
characteristics has been determined. The bark of Cassia fistula contain
moisture content 7.760+0.49 which is under in acceptable limit, total
carbohydrate content found 72.476+0.438, it also having good content of
crude fiber and crude protein as 32.263+0.749 and 4.889+0.174, bark of
Cassiafistulaisgreat source of energy for plant asit contain high quantity
of nutritive value (332.654+3.19 Kcal/100 g). Total ash found 12.297+0.01
inwhich 6.688+0.04 is acid insoluble ash while 0.716+0.02 is water soluble
ash. Alcohol soluble extractive value 10.036+0.29 shows that most of the
phytoconstituent are extracted by alcohol. The extraction of bark is
performed by various solvent in soxhlet extractor. High acid val ue obtained
inacetone and ethanol extract as560.728+0.45 and 448.207+1.87 respectively
which is responsible for high Saponification value 618.694+1.54,
661.211+1.05. Excellence iodine value 116.389+1.15 is obtained in diethyl
ether extract. The concentration of total phenols is calculated by Folin-
Ciocalteu method. Diethyl ether shows excellence concentration
101.585+0.07ug/ml of total phenols while acetone and ethanol extract having
appreciable total Phenolic concentration (72.228+0.07ug/ml and
53.085+0.07ug/ml).  © 2013 Trade SciencelInc. - INDIA
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INTRODUCTION

It isconcerned herethat Indian medicinal plants
areconsidered asavast source of several pharmaco-
logicaly activitiesand compoundsthat are commonly
used as home remedies against multiple ailmentg,
Proximateand nutrient andlysisof plantsplaysacrucid
rolein ngtheir nutritiona sgnificancd?. Thepre-
vioudy research shown that phenolic compoundssuch
ascatechinand quercetinwerevery efficient in sabiliz-
ing phospholipid bilayersaga nst peroxidationinduced

by reactive oxygen species (ROS)®4. Inthisregard,
one of theimportant medicina plantisCassiafistula
whichisfast-growing, medium-sized, deciduoustree
about 9 metersin height belongs to Ceasal piniacae
(Fabacese) family commonly knownasAmultasin hindi
and Indian Laburnam®, (Golden Shower) in english.
Traditiondly, itisusedinthetrestment of hematemesis,
pruritis, intestina disorders, leucoderma, diabetes, and
asantipyretic, anagesic and laxative’®”, various parts
of C. fistula plant areknown to beanimportant source
of secondary metabolites, notably phenolic com-
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pounds®. Hence, thepresentwork isaimedto analysis
the physico-chemica propertiesof variousextractsand
determined their total phenols concentration. The
present work a so assembles ash analysisas physical
eva uation, proximateandys sand nutritivevadueonthe
maturebark of C. fistulafrom Haridwar (Uttarakhand),
India

MATERIALAND METHODS

Collection and identification of plant material

Mature bark of C. fistula was collected from
Haridwar regionin month of February 2011. Theau-
thentication of plantiscarried out by the Botanica Sur-
vey of India, (BSI), DehradunwithAcc. No. 113637
and avoucher specimen has been depositedinmedici-
na plants herbarium in Department of Chemistry,
GurukulaKangri Vishwavidya aya, Haridwar under the
registry No. 22/15. The mature bark wasin shadedried
and grinded in to powder form in pestle mortar and
stored in polybagtill further uses.

Chemical and reagents

The various solvent used for extraction were
(C.D.H. Pvt. Ltd., New Delhi). To determination of
total phenalic content, Folin-Ciocateu reagent (Merck
Pvt. Ltd, India), Gdlic acid (Lobachem.) and sodium
carbonate (CDH P. Ltd., New Delhi) wereused. Dis-
tilled water was used to prepare the solution and other
experimentd procedure,

I nstrumentation

The extraction was carried out by 800 ml soxhl et
extractor (J.S.GW.) and concentrated inrotary vacuum
evaporator (Labco). Kjeldal flask (J.S.GW.) for total
nitrogen and other glassware (Borosillicate) for various
procedureswere used. The absorbance was measured
by Shimadzu U.V. 2400 Spectrophotometer (Shimadzu,

Japan).

Extraction of plant material

200 g of crushed bark material of C. fistulawere
extracted sequentially and successively in 1.5 litre of
solvent withincreasing order of polarityi.e. petroleum
ether (40-60°C), benzene, chloroform, diethyl ether,
acetone, ethanol and finally with distilled water. All ex-
tractswerefiltered through Whatmann filter paper No.
42 and all extractswere concentrated at reduced pres-
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sureusing vacuum rotary evaporator. After concentra-
tion, solvent freeextractswere sedledin bottleand kept
inrefrigerator.

Physico-chemical analysis

Thevariousextractsof C. fistulawereinvestigate
for thar different physicd propertiesi.e solubility, colour,
pH vaue, refractiveindex and optica rotation of extract
and different chemicd parameteri.e. acid value, iodine
value, saponificationvalueand ester value. All param-
eterswereaccording to standard method of Indian phar-
macopeid.

Physical evaluation

The shadedried maturebark of C. fistulawassub-
jected to ash value and extractive va ue determination.
Total ash, acid insolubleash, acid soluble ash, water
soluble ash and sul phated ash were determined asash
valueparameter for physical evaluation whereasal co-
hol solubleextractive value and water soluble extrac-
tiveva uewere determined for extractive value param-
eter. Theseall parameterswere subjected to quantita
tivetest analysisusing standard method™.

Proximateanalysisand nutritivevalue

The parametersof proximateandysisare; percent-
age of moisture content, total nitrogen content, crude
protein, crudefat, crudefiber, total carbohydrate con-
tent and avail able carbohydrate content. M oisture con-
tent wasestimated directly by theweight difference of
C. fistula bark on drying 105°C on oven. Total nitro-
gen determined by Kjel da method whilecrudeprotein
were cal cul ated by following formulaas (Crude Pro-
tein (CP) % = %N x 6.25). Crude fat was evaluated
by soxhl et extraction of plant material by anon polar
solvent as petroleum ether and after defatting, thefat
freemateria wasused for crudefiber estimation. Total
carbohydrate content was cal cul ated by standard for-
mulaas-

Total carbohydratecontent = 100— (% of ash + % of mois-
ture+ % of crudefat + % of crudeprotein).

By subtracting percentage of crudefiber fromthetotal
carbohydrate content, available carbohydrate content
inplant materid isevduatedi .e.

AvailableCar bohydrate content = (Total Car bohydrate Con-
tent - % of Crudefiber)

Now the Nutritional value of C. fistula bark (Kcal/
100g) was determined by applying following formula
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Nutritativevalue (K cal/100 gm) = (4 X % Protein) + (9 X %
CrudeFat) + (4 X % Carbohydr ate)

All these processes were adopted by AOA C and other
standard methodg**17.

Total phenalic content

Thetotal phenol contentsin variousextract of C.
fistula were measured spectrophotometrically with
Folin—Ciocalteu reagent followed the protocol in food
andandytica chemistry!*8. Gdlicacid solutionwasused
as a standard solution for the determination of total
phenols. The concentration of total phenolsineach ex-
tract of C. fistulawas measured by thecalibration curve
of standard Gallicacid solution of variousdilutions. Pro-
cedurdly take 1 ml of standard Gallic acid solution of
variousdilutionsand add 38.5 ml distilled water with
2.5ml of Folin—Ciocalteu reagent. These content mix
properly and stand for incubation at room temperature
for 8 minutes. Incubation time should not be morethan
8 minute. After incubation, add 8 ml of Na,CO, solu-
tion and thisreaction mixtureis stand for two hours.
When reaction has been compl eted take 2 ml of reac-
tion mixture samplein quartz cuvette and measured
absorbanceat 765 nm. The same process adopted for
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extract sample. Theblank determinationwasalso mea-
sured by taking 1 ml of distilled water.

RESULT AND DISCUSSION

Successively soxhlet extractionwas carried out for
C. fistula mature bark with various solvents as petro-
leum ether, benzene, diethyl ether, chloroform, acetone,
ethanol and distilled water givesyield and consistency
after concentration of extract. TABLE 1 show the %
yield (w/w) of different extract of bark of C. fistula.

TABLE 1: Thepercentageyield, colour and physical state of
vaiousextract

Weight of Weight of %Yield

Extract sample(g) extract(g)  (wiw) Colour Consistency
PE 200 0.9 0.45 Yelowish Waxy
Bz 200 11 0.55 Y ellowish Waxy
DE 200 11 0.55 Yelowish Semi solid
CL 200 12 0.60 Light green Waxy
AT 200 13.2 6.60 Reddishbrown Crygalline
ET 200 8.0 4.00 Reddishbrown Crydalline
AQ 200 6.5 3.25 Black Crygalline

PE = Petroleum ether, BZ = Benzene, DE = Diethyl ether, CL =
Chloroform, AT = Acetone, ET = Ethanol, AQ = Aquas

TABLE 2: Physico-chemical analysisfor thevariousextract of C. fistulabark

Parameter Sub Parameter

Observed value

PE BZ DE CL AT ET AQ
Colour Yellowish Yellowish Yellowish Light green  Reddishbrown Reddishbrown Black
Odour Charcterstic  Charcterstic  Charcterstic ~ Charcterstic Sweet Sweet Salty
Physical R 1.330+0 1.333£0 1.333+0 1.331+0 1.328+0 1.3310 1.332+0
Parameter p" 4.7+0 4.8+0 4.3+0 4.0+0 4.2+0 4.4+0 5.2+0
Opt. rot. +3.5+0 +2.5+0 +0.8+0 +2.3+0 +2.6+0 +2.0+£0 +3.7+0
Solubility Chloroform  Chloroform  Chloroform  Chloroform Ethanol Methanol DistilledWater
Acid value 64.786 +£0.14 46.610+0.34 37.605+0.458 53.197+0.39 560.728+0.45 448.207+1.87  15.446+0.97
Chemical Ester value 210.860+0.62 41.941+1.98 247.019+1.22 207.390+1.22 57.966+1.16 213.004+1.48  74.643+2.64
Parameter lodine value 38.368+1.41 37.413+0.69 116.389+1.15 21.227+1.23 86.684 +2.05 46.245£1.01 12.531+1.326
Sap. value 275.646+0.50 88.551+1.67 284.624+1.25 260.588+1.60 618.694+1.54 661.211+1.05 90.109+1.76

* The results are shown in mean + S.D.

Opt. rot. =Optical Rotation, R.l. = Refractive Index, Sap. Value = Saponification Value PE = Petroleum ether, BZ = Benzene,
DE = Diethyl ether, CL = Chloroform, AT = Acetone, ET = Ethanol, AQ = Aquas

Physico-chemical evaluation of C. fistula bark ex-
tracts have been donein which colour, odour, refrac-
tiveindex, p” wereanayzed under physica parameter
whilein chemica parameter acid va ue, saponification
vaue, ester vdueandiodinevaue, shownin TABLE 2.
The colour of petroleum ether, benzene, diethyl ether
extractsareyellow, chloroform extract’s colour is light

green whilereddish brown colour arefound in acetone
and ethanol extracts. All extractshave characteristic
smell whileacetone and ethanol extract have charac-
teristic sweet smell. Most of theextractsare solublein
chloroform. P valuesjustify the acidic nature of ex-
tracts. Opticd rotation and refractiveindex were mea-
sured at 30°C. Acetone extract has highest acid value
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whilemaximum saponification va ueisfoundinethanal.
Diethyl ether extract have highest ester valueandio-
dinevaue. Dueto higher iodinevaluein diethyl ether
extract showshigh degree of unsaturated hydrocarbons
presentinthisextract.

Thevariouscaculated vaue of physicd evduation
of C. fistulabark ispresentin TABLE 3. It showsthe
percentage of ash content and extractivevalue. The
extractive valueswere anayzed with two solvent i.e.
acohol andwater whoseextractivevauesare 10.036%
and 5.752% respectively. It clearsthat a cohol ismore
suitable sol vent for extraction. Percentage of total ash
va uejudtifiesthe percentage of inorganic matter present
inplant sampl€* anditisadiagnostic purity index and
representsthe physiologica ash and non-physiological
EBh[ZO] .

TABLE 3: Reaultsof physical evaluation of C. fisulabark

Par ameter Sub- Parameter Value (%)
Total Ash 12.297+0.012

Acid Insoluble Ash  6.688+0.042

Ash Value Acid Soluble Ash 5.610+0.036
Water Soluble Ash  0.716+0.027
Sulphated Ash 12.452+0.297
. Alcohol Soluble 10.036+0.294

Extractive value

Water Soluble 5.752+0.587

* The results are shown in mean + S.D

The quantitative determination of total phenolsin
various extracts of C. fistula bark is presented on
TABLE 5. The concentrations of Phenolic contentin
various extract were determined by Folin - Ciocalteu
method whichisshownintermsof mg GAE/g dw. Gal-
lic acid wasused asastandard whose Linear equation
isy=0.0014x + 0.0278 shownin Figure 1. Thetotal
phenolic content in variousextractsis. petroleum ether
19.085, benzene-23.800, diethyl ether 101.585, chlo-
roform 36.657, acetone 72.228, ethanol 53.085 and
aguasextract 19.085+0.07mgGAE/g dw. It shows the
diethyl ether extract isgreat sourceof total phenolswhile
appreciableamount of total phenolsareaso presentin
acetone and ethanol extract. Phenolic compounds are
aclassof antioxidant agentswhich actsasfreeradica
terminators®!, i.e. diethyl ether extract having excel-
lenceantioxidant activity while acetoneand ethanol ex-
tract act asagood free radical terminators and also
servein plant defense mechani smsto counteract reac-
tive oxygen species(ROS) in order to surviveand pre-
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vent molecular damage and damage by microorgan-
isms, insects, and herbivores®.

TABLE 4: Proximate parameter for C. fistulabark

Parameter Value (%)

Moaisture Content or Loss on Drying (LOD)  7.760 =+ 0.496
Total Nitrogen Content 0.782 + 0.027
Crude Protein 4.889+0.174
Crude Fat 2.577+0.361
Crude Fiber 32.263+0.749
Total Carbohydrate Content 72.476 + 0.483
Available Carbohydrate Content 40.213+0.915

Nutritive value (K cal/ 100 g) = 332.654+3.190
* The results are shown in mean + S.D

TABLE 5: Concentration of total phenoliccontent in various
extract of C. fistula

ABSORBANCE CONCENTRATION (pg/ml)
PE 19.085+0.07
BZ 23.800+0.07
DE 101.585+ 0.07
CL 36.657 = 0.07
AT 72.228+0.07
ET 53.085 + 0.07
AQ 19.085+0.07
l’i Standard Curve for Gallic acid &
: A
2 0. =
j & T
'5:(:}&__,_/-‘*

] 100k 200 £l (] | 4o S0 B0 J0ck K00
Concentration |pg/ml)

Figurel: Sandard curvefor standard Calibration Gallic
acid

STATICALANALYSIS

Theandysisresults processed intriplicatereadings
and their mean value, standard deviation were cal cu-
lated by S gmastate software.
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