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ABSTRACT
Development of new excipients is time consuming, involves tedious procedures and is highly expensive. Instead, identification of new uses for the existing
substances is relatively inexpensive and less time consuming. The intension of the present study was designed for isolation and characterization of mucilage
from the pulp of Lagenaria siceraria and explores its use as pharmaceutical excipients. Various methods to isolate mucilage were tried and simple, economical
and optimum method was developed. Physicochemical properties of Lagenaria siceraria such as appearance, odour, solubility, Bulk and Tapped Densities,
Hausner’s Ratio, swelling index, pH, compressibility and Angle of Repose were studied. The average yield of dried mucilage obtained from Lagenaria
siceraria pulp mucilage was 20 g/kg. Bulk density was found to be 0.256 g/cm3 and tapped density was 0.35 g/cm3, Carr’s index was 19.1 %, Hausner ratio
was 1.306 and angle of repose was found to be 200.29”. Phytochemical tests carried out on Lagenaria siceraria pulp mucilage confirmed the presence of
vitamins, glycosides and carbohydrates. The FTIR spectrum of Lagenaria siceraria pulp mucilage showed N-H stretching, O-H stretching, C-H stretching,
C=O stretching C=N stretching and C-C stretching at respective wave lengths. DSC thermogram of pulp powder shows sharp endothermic peak at 87.05°C and
exothermic peak at 333.23°C. Scanning Electron Microscopy of Lagenaria siceraria pulp shows that they have irregular size and shapes. From the Study it is
very clear that, Lagenaria siceraria pulp extract has wide range of applications and ensures as a promising excipient in various pharmaceutical formulations.
Keywords: Lagenaria siceraria, calabash, mucilage, polymer, Natural excipient.

INTRODUCTION
Excipients are inert molecules that play a very important role
in designing of dosage form1. Today, we have a number of
plant-based pharmaceutical excipients, which may be
selected and optimised based on the properties of drug,
requirements of the dosage form and its site of action. Apart
from its common functions like serving as inert vehicle for
the administration of right volume of active pharmaceutical
ingredient with consistency in weight, excipients also fulfil
multifunctional roles such as release retardants, solubility
enhancers, viscosity modifiers etc. In addition to this they
offer significant advantages in ease of manufacturing,
enhancement of patient compliance, improved bioavailability,
reproducibility, targeted delivery etc2. Majority of
investigations on natural polymers in drug delivery systems
are centred because natural ingredients, either active or
inactive, are in high demand for their drug delivery
applications because of their versatile availability, low cost as
compared to synthetic and semi-synthetic products and their
biocompatible and biodegradable nature3. Hence in this study
we selected Lagenaria siceraria for the isolation of natural
mucilage from the fruit pulp. Lagenaria siceraria fruit is
popularly known as calabash or bottle gourd in India4. The
bottle gourd is generally available in the warmer region of the
world. Bottle gourd belongs to genus lagenaria is derived
from the word lagena means bottle5. It is having various
pharmacological activities. Various literature reports revealed
that the pharmacological properties of lagenaria6. Its common
names include calabash, bottle gourd (Eng.); Sorakaya,
anpakaya (Telugu); alabu, tumbi in ancient days, Iksuaku,
katutumbi and mahaphala in recent days (Sanskrit); lauki or
ghia (Hindi); dudhi or tumbadi (Gujarati); sorakkai (Tamil);
chorakkaurdu (Malayalam); Sorakay, tumbi (Kannada);
Lausag, lokitumbi (Bengali) and ghiya (Urdu).
Geographically it occurs throughout India and is now

cultivated worldwide7. The fruit is traditionally used as
cardiotonic, aphrodisiac and general tonic8, liver tonic and
against liver disorders, anti-inflammatory, expectorant and
diuretic agent9. Further anti hepatotoxicity effect of fruit
pulp10, analgesic and anti-inflammatory activity of fruit
juice11 and hypolipidemic activity of fruit has been
evaluated12. Recently, the anti-oxidant activity of ethanolic
extract of epicarp and fruit juice of Lagenaria siceraria fruit
has been evaluated13. The objective of the work is to isolate
mucilage from the pulp of Lagenaria siceraria and explore
its use as a pharmaceutical excipient. Various methods to
isolate polymer were tried and simple, economical and
optimum method was selected. After isolation of the
mucilage it is subjected to flow properties, spectral analysis,
thermal analysis and morphological studies.
MATERIALS AND METHODS
Isolation of mucilage from Lagenaria siceraria pulp
Mucilage can be isolated by different methods. A number of
methods were used to isolate the mucilage from Lagenaria
siceraria pulp. The mucilage isolated from the different
methods was compared for the yield of the mucilage. The
procedure giving maximum yield of mucilage was used for
isolation. The various isolation methods used to isolate the
Lagenaria siceraria pulp mucilage are given below.
· General methods of mucilage Isolation
a) Precipitation of mucilage in alcohol
Boiled extract of pulp was precipitated in alcohol.
b) Precipitation of mucilage in acetone
Boiled extract of soaked and crushed pulp was
precipitated in acetone
· Microwave oven extraction
· By deflating with petroleum ether
a. Deflating by 12 hrs and occasional shaking with
petroleum ether.
Page 117

Balagani Pavan Kumar et al. Int. Res. J. Pharm. 2013, 4 (11)
b. Deflating by Soxhlet apparatus with petroleum Ether.
General Methods of Mucilage Isolation
Two general methods were followed for the isolation of
mucilage from Lagenaria siceraria pulp18.
Precipitation of Mucilage in Alcohol
Boiled extract of mucilage was precipitated in alcohol
100 g of Lagenaria siceraria pulp were taken in a beaker and
1 litre of distilled water was added to it. Then it was boiled
for 15 minutes. and was filtered by Buchner funnel without
filter paper. The residue was again boiled with 500 ml of
distilled water and filtered. The combined filtrate was then
passed through muslin cloth with 8 folds. The filtrate was
then precipitated in ethanol and then dried in the oven. The
yield was recorded.
Precipitation of Mucilage in Acetone
Boiled extract of soaked and crushed pulp was
precipitated in acetone
100 g of Lagenaria siceraria pulp is boiled in 1 litre of
distilled water. The boiled pulp mass was then filtered by the
muslin cloth with 8 folds. The filtrate was then precipitated
using 1000 ml of acetone. The precipitated mucilage was
separated and dried in the oven. The weight of obtained
mucilage was recorded.
Microwave oven extraction method
Lagenaria siceraria pulp was blended in the mechanical
blender for 5 minutes and soaked in the distilled water (150
ml) for 24 h in 1000 ml beaker. It was kept in the microwave
oven along with the glass tube inside to prevent bumping. It
was subjected to microwave irradiation at 800W intensity for
3 minutes. The beaker was removed and kept aside for 2 h for
the release of mucilage into the water. The material was filter
through the muslin bag and hot water (25 ml) was added
through the sides of the marc and squeezed well in order to
remove the mucilage completely. The equal amount of
ethanol was added to the filtrate to precipitate the mucilage
and kept inside a refrigerator for one day for effective
settling. It was filtered and dried completely in an incubator
at 37°C14.

through mesh #30. The material was winnowed and again
passed through mesh #60. The weight of mucilage obtained
was recorded. The method yielding maximum amount of
mucilage was utilized further to obtained required quantity of
mucilage and used in further studies.
Characterization of mucilage
Physical properties characterization
The dried mucilage was studied for percentage yield,
appearance, solubility, pH, swelling index16.
Chemical characterization
The mucilage collected from pulp was tested for chemical
characteristics for identification i.e. test for carbohydrates,
test for tannins, test for alkaloids, flavanoids, steroids, amino
acids, terpins, saponins, oils, fats, Phenols and resins. The
results were tabulated16.
pH of solution
The pH of the 1 % w/v aqueous mucilage solution was
measured with a pH meter17 (Equip-Tronics, EQ-610).
Determination of swelling index
Swelling characteristics of the mucilage was tested in
distilled water. The Swelling index is the volume in ml
occupied by 1 g of the substance. The Swelling index of the
mucilage powder was determined according to British
Pharmacopoeia method 6. The test was performed by taking
1 g of the mucilage powder in a 50.0 ml ground glass
stoppered cylinder graduated over a height of 120 to 130 mm
in 0.5 divisions. To this 25 ml of distilled water was added
and this was shaken vigorously every 10 minutes for 1 hour
and then allowed to stand for 24 hours. The volume occupied
by the mucilage powder was measured18.
Flow properties
The dried pulp mucilage powder was examined for flow
properties like angle of repose, bulk density, tapped density,
Carr’s index, compressibility index and hausner’s ratio19-21.
Spectral Studies by FTIR
The Fourier transform infra-red analysis was conducted for
the structure characterization. FTIR spectra of the pulp
powder were recorded. Air dried powder were taken in a KBr
pellet using BOMEN MB SERIES FTIR instrument.
Approximately 5 mg of samples were mixed with 50 mg of
spectroscopic grade KBr; samples were scanned in the IR
range from 500 to 4000 cm-1.

By deflating with petroleum ether
Deflating by 12 h shaking with petroleum ether
The Lagenaria siceraria pulp was blended and kept in
contact with petroleum ether in a conical flask for 12 h. The
flask was kept on the electrical shaker for the continuous
shaking. The material was then filtered out and dried at room
temperature for complete removal of petroleum ether. The
blended powder was then soaked in distilled water. The
swollen wet mass was then spread on a glass tray and dried at
60°C. The dried material was then passed through mesh #30.
The material was winnowed and again passed through mesh
#60. The weight of mucilage obtained was recorded15.

Thermal Studies by DSC
Weighed amount of sample were placed in hermitically
sealed aluminium pans and were heated at a speed of
20oC/min over a temperature range of 50oC to 450oC in a
differential scanning calorimetry (Perkin-elmer DSC-7) at a
chart speed of 10 mm/min.

Deflating by Soxhlet apparatus with petroleum ether
The Lagenaria siceraria pulp was blended and kept in
contact with petroleum ether in Soxhlet apparatus. The cycles
of petroleum ether were run till complete deflating was
obtained. The defatted material was then dried at room
temperature for complete removal of petroleum ether. The
dried defatted seed powder was then soaked in distilled
water. The swollen wet mass was then spread on the glass
tray and dried at 60°C. The dried material was then passed

Morphological studies by SEM
Scanning Electron Microscopy is an excellent tool for
physical observation and morphological features. For the
external morphology studies, air dried pulp was visualized
using scanning electron microscopy samples were dusted on
a double sided adhesive tape. Excess samples removed and is
coated with 30 nm layer of gold using JEOL JFC 1100E
splitter coater. The coated samples were viewed under a
scanning electron microscope and scanning electron
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micrographs were taken by using JOEL – JFC 5300 scanning

microscope.

Table 1: Comparison of mucilage’s isolated by different methods
S. No
1
2
3
4
5
6
7

Method of Isolation
Boiled extract of seeds precipitated using alcohol
Boiled extract of soaked and crushed seeds precipitated using alcohol
Boiled extract of soaked and crushed seeds precipitated using acetone
Precipitation of soaked and blended seeds using acetone
Microwave oven extraction
Defatting by 12 h. shaking with petroleum Ether
Defatting by Soxhlet apparatus with petroleum Ether

% Yield
9
11
5
6
8
46
45

Table 2: Physical Characterization of Lagenaria siceraria pulp mucilage
S. No.
1
2
3
4
5

Physical Properties
Appearance
Odour
Solubility
Swelling index
pH (1 % w/v)

Observation
Light cream colour
Characteristic
Soluble in carbon tetra chloride and Slightly soluble in chloroform
19-20
6.4

Table 3: Chemical Characterization of Lagenaria siceraria pulp mucilage
Table 4: Micromeritic properties of Lagenaria siceraria pulp mucilage
S. No
1
2
3
4
5
6
7
8

Constituent
Alkaloids
Carbohydrates
Glycosides
Saponins
Tannins
Vitamins
Lipids
Gums and mucilage’s

Observation
_
+
+
+
+
+

S. No
1
2
3
4
5
6

Flow Property
Bulk density
Tapped density
Compressibility
Angle of repose
Carr’s Index (%)
Hausner ratio

Results
0.256 g/cm3
0.35 g/cm3
20.29
200.30”
19.1
1.306

Figure 1: FTIR Spectra of Lagenaria siceraria Pulp mucilage

Figure 2: DSC thermogram of Lagenaria siceraria pulp mucilage
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Figure 3: SEM photographs of Lagenaria siceraria pulp mucilage

RESULTS AND DISCUSSION
Lagenaria siceraria pulp mucilage was isolated by different
methods like precipitation and defatting. But, the defatting of
isolation with petroleum ether using Soxhlet apparatus shown
the highest % yield of 46% when compared to other methods
and the details were shown in Table 1. The average yield of
dried mucilage obtained from Lagenaria siceraria pulp
mucilage was 20 g/kg. The mucilage obtained was subjected
to physicochemical characteristics and the results were
summarized in Table 2. The mucilage is soluble in carbon
tetrachloride and slightly soluble in chloroform. Bulk density
was found to be 0.256 g/cm3 and tapped density was 0.35
g/cm3, Carr’s index was 19.1 %, Hausner ratio was 1.306 and
angle of repose was found to be 200.29”. Results obtained
were within the limits and indicated good flow properties.
The flow properties are shown in table 4. Phytochemical tests
carried out on Lagenaria siceraria pulp mucilage confirmed
the presence of vitamins, glycosides and carbohydrates. On
treatment of mucilage with ruthenium red, it showed red
colour confirming the obtained product as mucilage. A violet
ring was formed at the junction of two liquids on reaction
with Molisch’s reagent indicating the presence of
carbohydrates. The results of Phytochemical screening of
mucilage are summarized in Table 3. The FTIR spectrum of
Lagenaria siceraria pulp mucilage showed sharp and
characteristic peaks at 3673.95, 3284.06, 2918.79, 1734.20,
1600.09 and 1014.35 cm-1 which corresponds to N-H
stretching, O-H stretching, C-H stretching, C=O stretching
C=N stretching and C-C stretching respectively. The FTIR
spectra’s were shown in shown in Figure 1. DSC is a very
useful tool in the investigation of thermal properties of a
compound. DSC thermogram of pulp powder shows sharp
endothermic peak at 87.05°C and exothermic peak at
333.23OC. DSC thermograms were shown in Figure 2.
Scanning Electron Microscopy of Lagenaria siceraria pulp
shows that they have irregular size and shapes. The average
particle size of pulp ranges from 4.44 to 76.6 µm. SEM
photographs was shown in Figure 3.
CONCLUSION
From this investigation, we conclude that Lagenaria
siceraria pulp extract has wide range of applications and
ensures as a promising excipient in various pharmaceutical

formulations. The method employed for isolation of polymer
i.e., with acetone is simple, economic and gives maximum
total yield as compared to other methods of isolation.
However further study is essential to determine its category
as excipient in dosage forms.
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