Available online at www.scholar sresear chlibrary.com

aMacy.
: QX ¢
Scholars Research Library Q"'f\é«w’ﬁ%
Scholars Research . . B 3 <
Der Pharmacia Lettre, 2015, 7 (12):406-413 s V« <4
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Effects of solventson microwave assisted extraction of phytoconstituent from
the fruits of Pithecellobium dulce

Preethi S.and Mary Saral A.”

Pharmaceutical chemistry division, School of Adw&h8ciences, VIT University, Vellore, Tamil Nadaljd

ABSTRACT

Various traditional systems of medicine enlightetieslimportance of Pithecellobium dulce. There @gorts on
the medicinal values of the leaves and seeds @fpthint. The present study was discusses the wae assisted
soxhlet extraction of Pithecellobium dulcefruit mtexs and its screening on pharmacognostical andiprielry
phytochemical analysis followed by total phendli@yonoid and carbohydrate estimation. The crudieaets were
obtained by microwave assisted soxhlet extractidh solvents; 20 % ethanol and Methanol which washier
partitioned based on polarity. The fruit extraetere studies for its in vitro antioxidant activily DPPH, Phospho
molybdenum and Ferric ion reducing method. Theltpkeenolic and flavonoid content was found to bghbr in
methanolic extract which was obtained bypartitigniwith chloroform (MEC) 46.8 + 2.83 mg/g of Gallazid
equivalent and 1.27 +0.03 mg/g of Quercetin egleintrespectively. The total carbohydrate conteas found to
be higher in 20% ethanol; 113.4 +0.04 mg/g of des¢ equivalent. The in vitro antioxidant assayeaded free
radical scavenging potential of Pithecellobium dulfcuit, compared with standard antioxidant. Thigtioxidant
activity is endorsed for its high phenolic contefiius our findings provide evidence that P.dutaé fs a potential
source of natural antioxidant and a good sourcearbohydrates.
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INTRODUCTION

Since pre historic times, herbs were the basisiéarly all medicinal therapy until synthetic drugsre developed
in the nineteenth century. About 80 % of indivithufrom developed countries use traditional medisjrwhich has
compounds derived from medicinal plants. Therefsueh plant should be investigated for better tstdading of
their properties, safety and efficiency. These rieds initially took the form of crude drugs suchtimcture, tea,
powder and other herbal formulations[1].

P.dulcevhich is chosen for the present study is localfedaas manila tamarind belongs to the fanhliynosaceae.
It is a small to medium sized evergreen spiny kreight which grows up to 18-20m, native of tropiéaherica and
cultivated through the plains of India and Andan2jn[ The seed oil was used as an edible and also
manufacturing soap [3]. The bark was reportedaehastringent in dysentery, febrifuge and it cimstaipto 37%
of tannins. Polyphenols from the bark extract pessantivenomous activity [4]. The seed are foindontain
steroids, saponins, glycosides, lipids and polysakdes which are reported to have antidiabetic amtibxidant
activity [5]. Afzelin(Kaemperol-3-Qr-L-rhamopyranoside) was isolated from the leave® diulce which have
antimycobacterial property. The leaves also reptothave anti-inflammatory, analgesic, anti-oridand anti-
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diabetic activity[6-9]. TheP.dulcdruits have been studied for anti-inflammatory wityi due to saponin content,
free radical scavenging, and gastro protectivadiftetic and hepatoprotective effects were repoji®-13]. The
aqueous extract of flowers reported to have cgoditective activity [14].

Microwave assisted soxhlet extraction (MASE) haerbevidely used for extracting phyto constituentsnfr
different plant materials for shorter treatment amhanced efficiency. It is a new extraction téghe which
combines microwave and traditional soxhlet sohexitaction method [15].Further it requires less/ent, shorter
extraction time, better product with lower cost[Mifrowave energy acts as nonionizing radiationt ttause
rotation of the dipole and highly localized tempera can cause selective migration of target comgsdrom the
material to the surroundings at more rapid rate[éfice MASE is an interesting alternative to comiosral
extraction methods, especially in the case of s#egn plant metabolites like flavonoids ,phenoliesd
sapononinsextraction[18].

The purpose of the study is to develop a novel MAS$Ehod for extracting different constituents of filants,by
optimising the solvent with selective extractionpahility from the plantP.dulce The respective yields are
calculated to optimise the solvent and qualitaBwel quantitative estimation of individual constitteewere also
used to confirm the choice of the solvent.

MATERIALSAND METHODS

2.1 Collection of plant

The fresh ripen fruits dP.dulcevere collected from the local flora in Vellore dist during the month of March to
May 2014. The plant was authenticated by Profe3agaraman, National Anatomy research centre, Chefha
ripened fruits were dried at room temperature usth@ide and powdered using mechanical grinder. poheler is
stored in a refrigerator for further use.

2.2 Experimental procedure:

2.2.1 Physico chemical properties of crude drug:

In order to determine the quality and purity o ttrude drug the physico chemical properties offithié powder
was subjected to quantitative estimation of différash values such as total ash, water solubleaashacid
insoluble ash content as per Indian Pharmacopoeia.

2.2.2 Microwave assisted soxhlet extraction:[MASE]
The extraction was performed using Catalyst SystEASA R scientific microwave oven. Two differentethods
of microwave extractions were performed by using thifferent solvents which are described below.

2.2.2.1 Hydroalcoholic extract (HAE): The powdematerial was extracted with 20% ethanol with micaoes
temperature of 50% (350 Watt), for 5 hours(whictsvpaevious optimized in our laboratory for thism)a The
extract was concentrated under reduced pressuréhigexcess ethanol was added and stored igeedtior at 4 °C
for 48h to precipitate polysaccharide.

2.2.2.2 Methanolic extract (ME): The powdered matewas extracted with methanol with microwave powe35

% (210 Watt) for 6hours. The extract was concéatran rotary evaporator. The concentrated metitaextract
was suspended in waster and successfully partdiavith petroleum ether (MEP), chloroform (MEC) aethyl
acetate (MEE). The fractions were concentratedeundduced pressure. The remaining aqueous lagsr w
concentrated to furnish an aqueous layer [19].

2.2.3Preliminary phytochemical screening:
Crude extracts of HAE and ME was dissolved in regpe solvents and subjected to the preliminarytptlyemical
test as per methods described by Kokate 1999.

2.2.4 Determination of Total phenolic content

The total phenolic content d¢f.dulceextract was determined by using folinciocalteawgesd followed by slight
modification[21]. Gallic acid was used a standayd dstimation of phenolic content. Plant extractr(@ml) was
mixed with 2 mL of folin-ciocalteau reagent and wereutralized with 4 mL of sodium carbonate sohut(@.5 %
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w/v). The absorbance wasmeasured at 765 nm usinyisiffle spectrophotometer (Jasco V-670). The auned
total phenolic compounds was expressed as mg/gc@ald equivalent (GAE) of dry extract.

2.2.5 Determination of total flavonoid content

The total flavonoid content was determined by daletric aluminium chloride method with some modition[21].
Quercetin was used as a standard for the estimatiiavonoid. ~The absorbance was measured &indi using
UV-Visible spectrophotometer (Jasco V-670). Thaltdlavonoid content was expressed in terms ofrcgten
equivalence.

2.2.6 Determination of total carbohydrate cortent

The total carbohydrate content was determined bynphsulphuric acid method with slight modificatj28].
Dextrose is used as a reference standard. Thebalvee was measured at 490nm. It is expressedy/@sdextrose
equivalent of dry extract.

2.3 InvitroAntioxidant activity:
Three assays namely DPPH free radical scavengatigitg,Phospho-molybdenum and ferric ion reducing
antioxidant power assay were used to evaluaterttiexédant activity of the extracts.

2.3.1 DPPH radical scavenging activity:

The antioxidant activity of thB. dulceextracts was carried out using DPPH. Metharsaiation of the extracts at
various concentrations (10-200ug/ml) was addedriba? 0.2mM DPPH solution allowed to stand for 3@minder
room temperature. The absorbance of the samplesmemsured at 517nm. Radical scavenging activdg w
expressed as percentage inhibition and was cadcliating the formula

% inhibition = [Control (Abs)-Sample (Abs)/Contr@bs)]X100

2.3.2 Phospho-molybdenum assay:

The extracts ofP. dulcein different concentration ranging from 10ul topbOwvere added to each test tube
individually containing 3ml of distilled water arisml of molybdate reagent. The absorbance of thetiveamixture
was measured at 695nm. Ascorbic acid was usegasitive reference standard [22].

2.3.3 Ferric ion reducing antioxidant power assay:
The crude extracts &. dulcein various concentrations (10-50ul) were mixedhvit2M Phosphate buffer and 1%
potassium ferricyanide. The absorbance was meaastir?00nm. Ascorbic acid was used as a refereaaoeard.

2.4 Data analysis:
Statistical analysis was determined by variance @¥A) followed by students t test.

RESULTS

3.1 Physicochemical parameter® afulcdruits:

The physicochemical drug evaluation is an importarameter in detecting adulteration and improperdling of
drugs. Moisture content of drug should be at maiifavel to avoid microbial growth during storag@sh values
are used to determine quality and purity of crudegd Higher amount of acid insoluble content intksathe
presence of silicate and earthy materials. Sitgildwe presence of inorganic element in the drul lvé indicated
from water soluble ash content. Thus physicochahparameter can serves as valuable source ohiatton and
provides appropriate standard to establish thatgualthe plant material in future studies.

Table 1 summarisesthe results obtained with regpegattysicochemical parametershafdulcepowder. The loss on
drying is found to be 8.08% whereas the total asitent was found to be 78.94% and the water ardliasoluble
fractions are 89.28% and 34.06% respectively. Tieals that the crude drug possess more perceatage
organometallic soluble content and also presendaasfianic minerals indicating the mineral rich qoments in
the plant.
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Table 1: Physicochemical parameter s of P. dulce fruit powder

Test Per centage
Loss on drying 8.08
Total ash content 78.94%

Water soluble ash content89.28%
Acid insoluble ash content34.06%

Fluorescence is the phenomenon exhibited by thiewsichemical constituents present in the planenst Crude
drug are often assessed qualitatively in this wal/iaiis an important parameter of pharmacogn@statuation. The
results of fluorescence analysis are given in aiet2 which indicates the presence of possiblersbphores in the
drug.

Table 2: Fluorescent analysis of P. dulcefruit powder

S.No P.dulce powder + solvents Short UV Long UV Visible light
1 Powder Brown Dark green Dark brown
2 Methanol Dark brown Dark green Brown
3 Acetic acic Brown Fluorescent gre«  Brown
4 Water Brown Fluorescent green  Brown
5 Ethanol Brown Dark green Brown
6 Petroleum ethe Brown Green Brown
7 Chloroform Dark brown Dark green Brown
8 Ethyl acetate Brown Green Brown
9 Dichloro methan Brown Dark greer Brown
10 1 NHCI Greenish grey Green Dark brown
11 1 N Sodium hydroxide Green Green Brown
12 Ferric chloride Black Dark green Dark brown
13 50 % Sulphuric acid Black Dark green Dark bmow
14 5 % Potassium hydroxide Green Green Brown
15 50 % Nitric acid Fluorescent bluish grey  Green Dark brown

3.2 Microwave assisted soxhlet extraction: [MASE]

3.2.1 Hydroalcoholicextract (HAE):

20 % alcohol was used as extracting solvent taekfyolysaccharides .The percentage yield was ftube 72.8%
which is dark brown and sweet in taste which isharacteristic of carbohydrates. The extract ismébto be
crystalline in nature.

3.2.2 Methanolic extract (ME):

Methanol was chosen as the extracting solvent fmaraée phenolics and flavonoids. Methanol extrast o
partitioning with different solvents yielded thréges of extraction. The separation is based oabdil in the
respective solvents and their yields are giveraliet 3.

Table 3: Physical characteristic and percentageyield of P. dulcefruit extracts

S.No Solvent used Colour Odour Yield (%)
1 Petroleum ethi  Dark yellown Odourless 8.3
2 Chloroform Reddish brown Sweet 4.6
3 Ethyl acetate Brown Caramel 5.25

3.2.3 Preliminary phytochemical screening:

The results of qualitative phytochemical analysessummarized in the table 4. The crude MEP foacteveals the
presence of phenols, flavonoids and trace amountdfohydrate. MEC fraction shows the presencehehols,

flavonoid, carbohydrate and saponins. MEE fractiwas positive for phenols, flavonoids, carbohydratel

saponins. HAE crude extracts reveals the presgigleenols, carbohydrates and trace amount of $apon
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Table 4: Phytochemical analysisof P. dulcefruit extracts

S.No Tests MEP MEC MEE HAE
1 Alkaloids - - -

2 Phenols +++ +++ +++ ++
3 Flavanoids + + +

4 Carbohydrates + + + ++
5 Steroids -

6 Saponins - + + +

7 Fats and oils

8 Terpenoids -

3.2.4 Total phenolic, Flavonoid and carbohydratetent:

Phenolics,flavonoids and carbohydrates as impopagtochemicals ,are present in vegetables, faits cereal
grains. These secondary metabolites are natur&gxatdnts that have multiple biological effects aplhy an
important role in the defence against various diseaHence we have estimated the total phenokwoRbid and
carbohydrate contents of the fruit extr&tlulce.The total phenolic content were found to be 6.088.(MEP),
46.8+0.001(MEC), 38.08+0.001(MEE) and 6.5+0.005 E)&g gallic acid equivalents respectively. The ltota
flavonoid content was found to be 0.21+0.0 (MER2,7%0.03 (MEC), 0.969+0.03 (MEE) and 0.1008+0.03\&)
mg/g quercetin equivalentsrespectively. The totatbohydrate content were found to be 5.4+0.03 (MEP)
36.04+0.64 (MEC), 60.9+0.07 (MEE) and 113.4+0.0AB) mg dextrose equivalents(figure 1).
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Extracts obtained with different solvents.

Figure 1: comparison of total phenolic, flavonoid and carbohydrate content in the P. dulcefruit extracts

3.3 Antioxidant activity:

3.3.1 DPPH Assay:

The scavenging effect of MEP, MEC, MEE, and HAE@icentration of 200 pg/ml was found to be 67.1%RY|
37.5 % (MEC), 85.8 % (MEE), and29.6 % (HAE) respaty whereas at the same concentration ascortitiac
showed 93.5 %. (Figure 2) The present investigagtoows that all the extracts exhibits DPPH radscalvenging
activity in the concentration dependent mannerthedesults are compared with the standard compound
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3.3.2 Phospho-molybdenum assay:

Phospho molybdenum assay is based on the redusftiphosphate molybdenum (IV) to phosphate molybdenu
(V) and subsequent formation of a bluish colourethglex at acidic pH. The total antioxidant acviif MEP,
MEC, MEE, and HAE at concentration of 50 pg/ml i@snd to be 69.9 % (MEP), 74.1 % (MEC), 72.4 % (MEE
and 40.9 % (HAE) respectively (Figure 3) while thiandard showed 94.6%.This reveals that the ettstate
extract contains effective antioxidants than theeotextracts, which is due to the higher amoumhaholic in this
extract (38.08mg/q).

3.3.3Ferric ion reducing antioxidant power assdyAP):

FRAP measures the reducing potency of the extratttze standard antioxidant. Higher the inhibitiagher is the
reducing power. The reducing effect of MEP, MEC, BJEand HAE at concentration of 50 pg/ml was foumdé
24.32 % (MEP), 27.37 % (MEC), 61.77 % (MEE), and35% (HAE) respectively (Figure 4).
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Figure 2: Antioxidant activity for different fruit extractsof P. dulceby DPPH M ethod
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DISCUSSION

The present study made us to conclude that themstswsed in microwave assisted extraction plagréaficant role

in extracting the different constituents preser®imdulce The first method of extraction made us to codelthat it

is the best solvent to extract carbohydrate andyittled was found to be 72.8%. The second methedals that
methanol as the best solvent to extract phenoticflawvonoids. However, small percentage of carloates is also
found to be present in this extract. This ext@ttfurther separation with petroleum ether, chlonof and ethyl
acetate yields the phenolic, flavonoids in higheroant which could be concentrated further to sdpathe

individual compounds. Higher yield and fast exti@ttperformance ability with less solvent consumptiand

protection offered to thermo labile constituents aome of the advantage of this promising microwasssted
extraction techniques. The total phenolic contea$ found to be higher in chloroform extract 46.83001 mg/g of
Gallic acid equivalent. The total flavonoid conterds found to be higher in chloroform extract 1+23.03 mg/g of
Quercetin equivalent. The total carbohydrate aunteas found to be higher in 20% ethanol 113+ 0% present
study reveals that the order of phenolic and flairtontents in the extracts as MEC>MEE>MPE>HAEe Tétal

carbohydrate content is in the order of HAE>SMEE>MIMEP. The antioxidant activity studies revealst tttee

plant is richer in phenolic and hence their adtigitalso was highly remarkable.
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