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Abstract: The products derived naturally are used more widely in comparison with the synthetic products due
to the reasons like low toxicity, biodegradability, biocompatibility, easy availability and its  affordable  cost.
This study carries of extraction and characterize mucilage obtained from cassia fistula. seed and karaya gum
as pharmaceutical excipients. Both the mucilages are extracted from different methods Ethyl alcohol and acetone
were used in the extraction of mucilages. Solubility of extracted mucilages with different solvents was studied,
phytochemical screening, characterization of extracted mucilages were discussed like bulk and tapped densities,
bulkiness, compressibility index, Hausner’s ratio and swelling index etc. 
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INTRODUCTION different drug delivery system. It is due to the ability of

Variety of flora and fauna was gifted by nature to us. and their compatibility with the other incorporated
Natural and herbal products are used by human from the material.
earliest century in the pharmaceutical field. Natural or On continuing with that, the present research study
herbal products are preferred over the synthetic product contains the comparative study of the mucilage extracted
because of their good biocompatibility with the other from the seeds of cassia fistula. This is commonly known
materials, ease of availability, lesser toxic effect in as the amaltas in India with the mucilage extracted from
comparison with the synthetic, low cost [1,2]. In the gum karaya. Various parameters of the both the
pharmaceutical field the gums and mucilage extracted from mucilages like phytochemistry, solubility, micromeritic
the different natural sources are used at a large scale as study, swelling index etc. are studied.
the pharmaceutical excipients due to their properties like
binder, suspending agent, as a thickening agent in the MATERIALS AND METHOD
oral preparation as a disintegrate in the tablet, gelling
agent in the gel [3,4]. As a mucoadhesive agent in various Karayagum and fruit of Cassia fistula was
drug delivery system. Mucoadhesion is one of the purchased from the local market of Gurgaon, Haryana,
important parameter through which controlled and India. Acetone, ethyl alcohol was purchased from
targeted drug delivery can be achieved. Various natural ChangshuYangyuan chemical, China. Petroleum ether
polymers extracted from the plants can be used as the from CDH laboratory Reagent CENTRAL DRUG HOUSE
mucoadhesive agent in the drug delivery system [5,6]. P. LTD. The chemicals used are of laboratory grades.

In various drug delivery formulations their use has
been increased due to their low toxic effect better dosage Extraction [7-12].
form. The researchers have explored the use of the natural Extraction of mucilage from Karaya gum
product as the pharmaceutical aid. Now a day’s most
research work is going on the making use of the natural
mucilage’s or gum as the pharmaceutical polymer in

natural product to produce a wide range of the material

Step 1: Karayagum was used for the extraction of
mucilage. Gum was dried in hot air oven at 40°C for two
hours. Dried karaya gum was boiled for 2 hours for the
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release of mucilage into water. Now with the help of the crude material.The % Yield was calculated by using
muslin bag the material was squeezed to separate mark following formula.
from the filtrate.

Step 2: Filtrate was centrifuged for 20 minutes at 5000 rpm.
The supernatant was collected  and  kept  in  refrigerator
for 30 minutes. Equal volume of acetone was added Organoleptic Evaluation: The isolated mucilageswere
precipitate was separated and treated with petroleum tested for organoleptic properties like color, odour, taste,
ether. The precipitates was separated from petroleum texture and fracture using the standard procedure [13].
ether and kept for drying in hot air oven at 40°C.
Powdered the dried material and pass through sieve #80. Phytochemical   Screening     of    Isolated   Mucilage:
The powdered mucilage was stored in desiccators until The aqueous solution of the isolated mucilage was
further use. prepared and this solution was used for phytochemical

Extraction of Cassia fistula seeds tannins, flavanoids, proteins, volatile oil, fats and phenols
The Extraction Is Done from the Seeds of Cassia fistula.
The Extraction Was Done in Two Steps
Step 1: Cassia fistula Seeds were dried in hot air oven at
40°C for two hours. The seeds were then crushed using
grinder for obtain coarse powder. The coarse powder was
then soaked in cold water for 30 minutes. The soaked
seeds was transferred to hot boiling water and boiled for
2 hours to make the solution more concentrated. The
mucilage was then filtered with the help of muslin cloth
and the material was squeezed to separate mark from the
filtrate.

Step 2: In this step the filtrate was centrifuged at 5000 rpm
for 20 minutes using centrifugation apparatus (Nitin
scientific). The supernatant was collected and kept in
refrigerator for 30 minutes. After cooling the product was
treated using suitable solvent (i.e. ethyl alcohol and
petroleum ether) for the precipitation of mucilage and the
precipitate was washed so many times using same solvent
for removing unwanted impurities. The precipitates was
then separated from solvent and kept for drying in hot air
oven at 40°C. At last the product was crushed and
uniform particle size was obtained by passing the
powdered mucilage through sieve #80. The powdered
mucilage was packed in suitable container and was stored
in desiccators for the further use.

Evaluation of Extracted Mucilage: For the evaluation of
the  mucilage  we  have  determined  these  parameters
such as percentage yield, organoleptic evaluation,
phytochemical screening etc.

Percentage Yield: The percentage yield was calculated
for getting information about the obtained mucilage from

screening for indentifying the presence of carbohydrates,

in accordance to the standard procedure [13].

Determination of Mucilage pH: The pH of the isolated
mucilage was determined by using 1%w/v solution of
isolated mucilage and analysis was carried out using the
digital pH meter [13].

Ash Value: Total ash value of isolated mucilage was
calculated by using formula

Particle Size of Isolated Mucilage: Particle size of
mucilages were determined by using compound
microscope (Hicon)  at  10X  lens.  Magnification  value
was calculated by calibrating stage micrometer and eye
piece. 50 readings of the sample were taken and their mean
was calculated [13]. The particle size of the mucilages
isolated from the mucilage of karayagum and seeds of
cassia fistula were calculated by using the formula given
below

Size of Each Particle = Number of Individuals in Eye
Piece × Calibration Factor

Calibration factor was calculated by the formula
given under below 

Solubility Study of the Isolated Mucilage: Isolated
mucilages were tested for the solubility in different
solvents. One part of the powdered mucilage was shaken
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with the solvent and analysis was carried out using UV
spectrophotometer. The solubility determination was
carried out using standards specified in Indian
Pharmacopoeia [13].

Swelling Index of Isolated Mucilage: Swelling index is
defined as the volume in ml absorbed by 1gm of the
powder in specified conditions. Swelling index of
extractedmucilage’s was carried out using specific amount
of isolated powder mucilage with a standard procedure
[13]. The swelling index was calculated using following
formula.

Viscosity: The viscosity was determined and calculated
for the 1% solution of both themucilages using Ostwald
viscometer[13]. The formula used for calculating the
viscosity was given below

Surface Tension: The surface tension was determined
and calculated for the 1% solution of the extracted
mucilages by Stalgmometer using drop count method[14]

Micromeritic Evaluation of Isolated Mucilage
Bulk Density, Bulkiness and Tap Density:  Bulk density
of isolated powder mucilages were determined by bulk
density apparatus (Nitin scientific).Density can be
calculated as weight of the powder divided by the volume
acquired by that weighed powder. The SI unit of density
is gm/cm . The difference between the bulk density and3

tapped density is only that, in bulk density we have to
use the bulk volume whereas in the tapped density we
have to use tapped volume which can be obtained by
switching on the equipment for 50 times tapings. The
reciprocal of bulk density is called bulkiness [15].

Flow Property of Isolated Mucilage:  The flow property of
the isolated mucilage powders was determined by
calculating the Carr’s index, Hausner’s Ratio and angle of
repose. The observation and calculation was carried out
three times to minimize the possible errors and mean was
calculated for the discussion of results obtained [15].

Carr’s Compressibility Index: The Carr’s Compressibility
index was determined using following formula [15].

Hausner’s Ratio: The Hausner’s ratio was calculated
using following formula [15].

Angle of Repose: The angle of repose was determined
using the standard procedure and calculation was carried
out using following formula[15]:

RESULTS AND DISCUSSION

% Age Yield: The extraction of karayagum mucilage and
cassia fistula were carried out and the yield of the extract
was found to be 12 & 21%w/w respectively.

Phytochemical Screening: The isolated mucilage was
evaluated for various phytochemical test and the results
obtained are summarized in table 1 [13]. From the results,
it was found that the isolated mucilage give the positive
test for carbohydrates. Other tests like for tannins,
flavanoids, proteins, volatile oil, fats and phenols found
negative. When we perform the specific test for
distinguishing carbohydrate it was found that the glucose
and reducing sugars was absent in isolated mucilage.

Organolepetic Properties: The isolated mucilages were
evaluated for their organoleptic properties and the results
obtained are summarized in table 2 [13]. The organoleptic
properties of the isolated mucilage were found to be
acceptable after investigation.
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Table 1: Phytochemical test of isolated mucilage

Test Karayagum Cassia fistula

Carbohydrates + +

Reducing sugar - -

Glucose - -

Tannins - -

Polysaccharides - -

Protiens - -

Volatile oil - -

Fats - -

Phenols - -

Flavanoids - -

+ (Present), - (Negative)

Table 2: Organoleptic properties of isolated mucilage

Color Odour Taste Texture Fracture

Karayagum Whitish Odourless Characteristics Rough Irregular

brown

Cassia fistula Brown Odourless Characteristics Rough Irregular

Table 3: pH, Particle size, Viscosity, Surface tension, Swelling Index of

isolated mucilage

Parameters Karayagum Cassia fistula

pH 6.5 6.2

Total Ash (%) 3.53 ± 0.05 3.56 ±0.115

Particle size (µm) 106.33 ± 10.69 76.32 ± 1.051

Viscosity (centi poise) 486.33 ± 7.50 84.04 ± 1.657

Surface Tension (dyne/cm) 68.33 ± 3.51 47.86 ± 3.613

Swelling Index (%) 381.66 ± 2.88 72.24 ± 3.395

Table 4: Micromeritic properties of isolated mucilage

Parameters Karayagum Cassia fistula

Bulk Density (g/cm ) 0.59 ± 0.02 0.57 ± 0.0173

Bulkiness (cm /g) 1.68 ± 0.06 1.75 ± 0.0513

Tapped Density (g/cm ) 0.74 ± 0.02 0.64 ± 0.2303

Carr’s Index (%) 20.13 ± 3.07 11.84 ± 0.479

Hausner’s Ratio 1.25 ± 0.05 1.69 ± 0.005

Angle of Repose(°) 40.46 ± 0.59 24.29 ± 6.007

Table 5: Solubility of isolated mucilage in different solvent

S.no Solvent system Karaya gum Cassia fistula

1 Water Soluble Soluble

2 Ethanol Insoluble Insoluble

3 Benzene Insoluble Insoluble

4 Acetone Insoluble Insoluble

5 Petroleum ether Insoluble Insoluble

Karaya gum IR spectra
Table 6: Interpretation of the result for IR spectra of karayagum mucilage.

S. No. Functional group Peak (frequency in cm )1

1 3742.49 O-H
2 2362.62 C=N
3 1617.75 -C=C-
4 1424.69 C-H
5 1247.43 C-N
6 1037.09 =C-H

Cassia fistulaIR spectra
Table 7: Interpretation of the result for IR spectra of extracted mucilage

cassia fistula.

S. No. Functional group Peak (frequency in cm )1

1 OH 3626.81
2 C=O 1741.17
3 N-O 1515.90
4 C-O 1000

pH, Ash Value, Particle Size, Viscosity, Surface
Tension, Swelling Index of Isolated Mucilage: The pH,
Particle size, Viscosity, Surface tension, Swelling Index of
isolated mucilage were evaluated and the results obtained
are summarized in table 3 [13]. The pH of the isolated
mucilages from kaya gum and cassia fistulawere found to
be in the range between 6.5 and 6.2 respectively. The ash
value of the mucilages of karaya gum and Cassia
fistulawere found to be 3.53 and 3.56 respectively. 

Micromeritic   Properties     of      Isolated    Mucilage:
The isolated mucilages were evaluated for their
Micromeritic properties and the results obtained are
summarized in table 4 [13]. When we go through the
comparison  of  the  results  for  angle  of  repose and
Carr’s index, it was found that the karaya gum mucilage
powder shows poor flow property in contrast with that
the mucilage extracted from the cassia fistula have
excellent flow property.

Solubility    Determination     of     Isolated    Mucilage:
The isolated  mucilages  were  evaluated  for  their
solubility  using  various solvents and the results
obtained are summarized in table 5 [13]. When the
solubility determination was carried out using water as
solvent it was found that the isolated mucilages first swell
up in water and then get soluble. The extracts were found
to be insoluble in other solvent like Ethanol, Benzene,
Ether and petroleum ether. The solubility was also
determined using the ash of isolated mucilage and the
result was that the ash of the extract was in-soluble in the
acetone, ethanol, petroleum ether and benzene.
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Karaya gum IR spectra 4. Sheth, N.S., N.V. Shah and N.C. Shah, 2010.

Cassia fistula IR spectra 9(1): 40-46.

IR Spectroscopy of Isolated Mucilage:  IR spectra of the 2007. Isolation and evaluation of fenugreek seed
karya gum and Cassia fistula was determined by using husk  as  granulating  agent,  Indian  J.  Pharm  Sci,
apparatus Bruker ATR (Model-ALPHA), Laser class 1, 69: 676-79.
Serial number 200301, made in Germany)shows following 12. Kulkarni,  G.T.,   K.  Gowthamarajan, B.G.  Rao  and
peaks in IR spectroscopy. B. Suesh, 2002. Evaluation of binding properties of

REFRENCES mucilages, Indian Drugs, 39(8): 422-425.

1. Robbin, S.R.J., 1988. Gum arabic: A review of recent Fast dissolving tablets of promethazine theoclate by
trends in selected markets for watersoluble gums, using natural super disintegrants, Research J. Pharm
ODNRI Bulletin, 108: 18-33. and Tech, 1(3): 218-224.

2. Patel, D.M., D.G. Prajapati and N.M. Patel,  2007. Seed 14. Ayurvedic Pharmacopoeia of India, 1999. Part-II.
mucilage from Occimumamericanum Linn. Vol.-I. 1st edition. Ministry of Health and Family
asdisintegrant in tablets: Seperation and Evaluation, Welfare Department of Indian System of Medicine &
Indian J Pharm Sci., 69(3): 431-435. Homoeopathy, New Delhi India, 41.

3. Razavi,  S.M.A.,  S.A.  Mortazavi,  L.M.  Merino, 15. Gaud, R. and G.D. Gupta, 2001.practical physical
S.H.H.     Parvar,        A.        Motamedzadegan     and pharmacy. CVS publisher and Distributors, new delhi,
E. Khanipour, 2009. Optimization study of gum 1st edition.
extraction from Basil seeds (Ocimumbasilicum L.),
International Journal of Food Science and
Technology, 44: 1755-1762.

Extraction of mucilage from Occimumamericanum
Linn and its role as disintegrant in tablets
formulation, Journal of Global Pharma Technology,
2(12): 26-31.

5. Sandeep Yadav, Pramod K. Sharma, Narendra K.
Goyal and Akanksha Bhandari, 2014. Nasal Drug
Delivery with Special Focus on In-situ
Mucoadhesive Gel: A Review.African Journal of
Basic & Applied Sciences, 6(4): 115-124.

6. Sandeep  Yadav,  Pramod  K.  Sharma  and  Narendra
K. Goyal, 2015.Mucoadhesive Property: A Better
Approach in Designing and Development of Dosage
Form [A Review], Global Journal of  Pharmacology,

7. Singh, S.K. and S.S. Singh, 2010. Evaluation of Cassia
fistula Linn. Seed Mucilage in Tablet Formulations,
International  Journal  of  Pharm  Tech  Research,
2(3): 1839-1846.

8. Nandi, R.C., 1975. A Process for preparation of
polyose from the seeds of Tamarindus indica. Ind.
Pat, 142092.

9. Rao, P.S. and H.C. Srivastav, 1973. Tamarind indica
Industrial Gums In: Whistler RL 2nd edition.
Academic Press: New York, 3: 369-411.

10. Rao, P.S., 1946. Extraction and purification of
tamarind seed polysaccharide, J. Sci. Ind. Research,
4: 705.

11. Avachat, A., K.N. Gujar, V.B. Kotwal and S. Patil,

Plantagoovata and Trigonella foenumgraecum

13. Sharma, S.,  S.  Bharadwaj  and  G.D.  Gupta,  2008.


