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INTRODUCTION

Pithecellobium dulce is locally called as manila tamarind

belongs to the family Mimosaceae. It is a small to medium

sized evergreen spiny tree height which grows up to 18-20 m,

native of tropical America and cultivated through the plains

of India and Andaman [1]. The seed oil was used as an edible

and also for manufacturing soap [2]. The bark was reported to

have astringent in dysentery, febrifuge and it contains upto 37

% of tannins. Polyphenols from the bark extract possess anti-

venomous activity [3]. The seed are found to contain steroids,

saponins, glycosides, lipids and polysaccharides which are

reported to have antidiabetic and antioxidant activity [4].

Afzelin (kaemperol-3-O-α-L-rhamopyranoside) was isolated

from the leaves of Pithecellobium dulce which have antimyco-

bacterial property. The leaves also reported to have antiinflam-

matory, analgesic, antioxidant and antidiabetic activities [5-8].

The Pithecellobium dulce fruits have also been studied for

anti-inflammatory activity due to saponin content, free radical

scavenging and gastro-protective, antidiabetic and hepatopro-

tective effects [9-11]. The aqueous extract of flowers reported

to have cardioprotective activity [12]. In present study, we

investigated the optimization parameters with reference to

solvent choice, and extraction methods. In the literature, we
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found the choice of solvent depends on the active compounds

due to which the pharmacological activities were aimed [8,9].

But in the present study, we concentrate on polysaccharide as

bioactive compound and hence, the choice of solvent, extraction

method and other experimental parameters are discussed.

EXPERIMENTAL

Fresh fruits of Pithecellobium dulce were collected from

Vellore district, India and was authenticated (PARC/2015/

3107) by Dr. Jayaraman, National Anatomy Research Centre,

Chennai, India. The ripened fruits were dried at room temperature

under shade and powdered using mechanical grinder. The powder

is stored in a refrigerator for further use.

Sample preparation

Soxhlet method: About 50 g of dried powdered sample

of Pithecellobium dulce pods was extracted with ethanol,

methanol and water, respectively. The total time of extraction

was 5 h. Then the obtained extract was concentrated under

reduced pressure and evaporated to dryness.

Immersion method: About 50 g dried powdered fruit

material was taken and extracted with 200 mL of ethanol,

methanol and water, respectively. The total time of extraction

was 24 h. The obtained extract was then concentrated under

reduced pressure and evaporated to dryness.



Microwave assisted extraction: About 1 g of dried powdered

sample was weighed, placed into a conical flask and solubilized

using different amounts of solvent (15-30 mL). Some experiments

were carried out using water as solvent, the other ones with ethanol.

The extraction was performed under various conditions. The

conical flask was placed in the oven and put under magnetic

stirring. It was exposed to microwave radiations at different powers

[210 (30 %)-350 (50 %)-560 W (80 %)], for the selected irra-

diation time (1-3 min). After microwave heating, the solution

was allowed to cool down to room temperature and filtered

using Whatman filter paper. Finally, the volume of the filtered

extract was reduced using hot plate and a water bath.

After extraction and heating, the wet extract was dried

until its weight becomes constant and weighed. The yield of

extraction was calculated using eqn. 1:
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whereas, mo is the weight of the initial dried powdered sample,

and m is the the weight of final dried extract.

Preliminary phytochemical screening: Crude extract of

Pithecellobium dulce was dissolved in ethanol and subjected

to the phytochemical tests. The study was carried out by using

standard procedures described by Harborne [13].

Determination of total phenolic content: The total

phenolic content of Pithecellobium dulce fruit extract was

determined by using Folin-Ciocalteau reagent. Gallic acid is

used as a reference standard for plotting calibration curve.

The total phenolic content was expressed as mg/g gallic acid

equivalent of dry extract [14].

Determination of total flavonoid content: The total flavonoid

content of Pithecellobium dulce fruit extract was determined

using colorimetric aluminium chloride method. Quercetin is

used as a reference standard for plotting calibration curve. It

is expressed as mg/g quercetin equivalent of dry extract [15].

Total carbohydrate estimation: The total carbohydrate

assay of Pithecellobium dulce fruit extract was determined by

colorimetric phenol sulphuric acid method with slight modifi-

cation. Dextrose is used as a reference standard. It is expressed

as mg/g dextrose equivalent of dry extract [16].

RESULTS AND DISCUSSION

Conventional method: The powdered Pithecellobium

dulce pods was extracted with aqueous, methanol and ethanolic

solvents using two different conventional methods, i.e.,

immersion and soxhlet extraction.

Soxhlet method: After 5 h extraction, the final yield of

extraction obtained was 54.8 % for water, 32.7 % for methanol

and 28.4 % ethanol, respectively. In the continuous soxhlet

extraction the better solvent was water when compared to other

two solvents like methanol and ethanol. Conventional method

is good for yield but it has time constraint.

Immersion method: After 24 h of extraction, the final

yield obtained was 19.8 % for methanol, 15.4 % for ethanol.

In immersion method, water is not a good solvent for extraction

due to microbial contamination.

Microwave assisted extraction

Optimization of the solvent: The final yield of extraction

obtained was 63.7 % for water, 55.2 % for methanol and 42.6 %

for ethanol. The extraction yield using aqueous solvent was

significantly greater than the extraction yield using methanol

and ethanol. Hence, the optimization was done with water as

a solvent.

Optimization of microwave power: The extraction

efficiency was improved by raising microwave power from

210 to 350 W. In fact, the accelerated extraction of pectin by

increasing microwave power is related to the direct effects of

microwave energy on the plant materials [17]. Microwave

radiation loosens the cell wall matrix and the skin tissues are

rapidly and extensively opened up by the microwave [18]. This

will lead to increased interactions between extracting agent

and source material in extraction process. Fig. 1 shows the

yield of different power with different irradiation time. The

optimized power is 350 W.
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Fig. 1. Optimization of microwave power

Optimization of irradiation time: Irradiation time is one

of the key factors affecting the yield of extraction [19]. From

the results, it is observed that the efficiency was also improved

by raising time from 1 to 3 m in the case of the series at 210 and

350 W. Concerning the last one, the microwave power was too

high and the solvent (water) was boiled, hence a lower yield

of extraction. Fig. 1 shows the optimization of irradiation time

of the extraction. The optimized irradiation time is 3 min.

Optimization of solid-liquid ratio: Fig. 2 shows the

optimization of solid liquid ratio. The optimal solid-liquid ratio

is 1:20 g mL-1 for 0.5 g of dry powder in 10 mL of water.
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Fig. 2. Optimization of solid-liquid ratio

Preliminary phytochemical analysis: Phytochemical

screening of microwave assisted water extract from Pithecello-

bium dulce by qualitative studies shows the presence of phenols,

flavonoids, saponins and carbohydrates. The presence of other

constituents is not detected in this extract (Table-1).

Vol. 30, No. 2 (2018) Optimization of Green Methods for Extraction of Polysaccharides from Fruits of P. dulce  247



TABLE-1 
PHYTOCHEMICAL SCREENING OF  

MICROWAVE ASSISTED AQUEOUS EXTRACT 

S. No. Tests Aqueous 

1 Alkaloids – 

2 Phenols and Tannins +++ 

3 Flavonoids ++ 

4 Carbohydrate ++ 

5 Saponins + 

6 Steroids + 

7 Terpernoid + 

Note: + High, ++ Higher, +++ Highest 

 
Total phenolic content: Total phenolic content was estimated

using Folin-Ciocalteau reagent. Water extract of Pithecellobium

dulce pods contain 6.5 mg/g GAE.

Total flavonoid content: Total flavonoid content was esti-

mated using colorimetric aluminium chloride method. Aqueous

extract of P. dulce contains 2.89 mg/g equivalence of quercetin.

Total carbohydrate content: Total carbohydrate content

was estimated by phenol sulphuric acid method. Aqueous

extract of P. dulce contains 34.83 mg/g.

Conclusion

Compared to the conventional method, microwave method

provide good yield. The percentage yield of ethanolic extract

is 42.6 %, methanol extract is 58.2 % and aqueous extract is

63.7 %. The optimal parameters were found to be water as

solvent, a microwave power of 50 %, an irradiation time of 3

min and a solid-liquid ratio of 1:20 g mL-1. As regards the

quantitative analysis, aqueous extract contains higher number

of polysaccharides than phenol and flavonoids. As the crude

extracts reported to contain good number of polysaccharides,

this could be explored in detail for its pharmacological activities.
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