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ABSTRACT

The present study was undertaken to analyze the lipids qualitatively in the secretions of parotoid gland and its extracts of Bufo
melanostictus (Common Indian toad) for the presence of various types of lipids by thin layer chromatography using chloroform,
methanol and water (65:25:4) as solvent system. The chromatograms revealed many lipid spots with different R; values indicating
the presence of different types of lipids such as Glycolipids, Phospholipids, and sterols in parotoid gland secretion and its extract.
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INTRODUCTION

he presence of cutaneous granular glands is a
characteristic feature of amphibians and are

considered to be the source of the bioactive
compounds in its skin. * The integument of amphibian
glandular cells of the skin secretes slimy mucus which is
constantly replenished. These cells are organized into two
different glandular structures viz., i) mucus secreting
glands that help to keep the skin moist and slippery and
protect the skin from the mechanical damages and
prevent microbial settlement on the skin. This mucus
contains a variety of glycoproteins such as mucin,
musinogen, and carbohydrate residues such as galactose,
fucose, and sialic acid’. These glands secrete glycoprotein
rich material which plays a part in cutaneous respiration
and defense and ii) granular glands generally associated
with chemical defense and against predators and
microbial infection®. The secretions of these glands
contain rich components like biogenic amines, bufo
toxins, oligopeptides, proteins, guanidine derivatives,
steroids and alkaloids in terms of pharmacological
effects.®” In toads, they form the parotoid glands located
between eyes and tympanum.8 The venomous secretions
of the parotoid glands of the Bufo species are known to
contain several bioactive compounds, which are species
specific.

Lipids are essential to living systems which are a diverse
group of compounds with a variety of functions like
structural components in cellular membranes; they are
most potent energy storage source or cell signaling
molecules. Lipids are hydrophobic or amphiphilic small
molecules whose biosynthesis originates from two
building blocks, a keto acyl group or isoprene group.12
Lipid classes are divided into natural lipids such as
triglycerides, polar lipids such as phospholipids and
cholesterol. TLC can be used as a separation technique for
analysis of lipids. Bagrov et al., (1995) reported that the
steroid bufadienolides are synthesized by many species of
toads of the genus Bufo. A mixture of steroidal

compounds was separated by TLC in the venom of Bufo
marinus.”® The bufadienolides are biosynthesized from
cholesterol in toads and are structurally similar to the
toxic luci bufagisin of fire flies and the monarch butterfly
cardenolides which are sequestered from dietary
milkweed sources.** In vitro and animal models have
suggested bufadienolides could be used clinically in place
of orin combination with cardenolides (such as Digoxin) to
improve the treatment of congestive heart failure and
atrial fibrillation.” In the present study, chloroform,
methanol and water (65:25:4) has been used as solvent
system to extract the various lipid components of the
parotoid gland secretion and its extract of B. melanosticts
by using silica gel thin layer chromatography (TLC) plates.

MATERIALS AND METHODS
Animal materials chosen for study

The toads (7cm to 10 cm in length, weighing about 50 to
75 grams) were collected from vicinity of Kakatiya
University hostel buildings, Warangal.

Extraction and Collection of Samples

The parotoid gland secretion and its extracts were
collected by the method of Folch et al., (1957). ** The
parotoid gland secretion of B. melanostictus was collected
in a petri dish with the help of sterile forceps, by gently
pressing the parotoid gland to release the secretion.

Experimental procedure for preparation of TLC

These secretions and gland extracts were weighed to the
nearest milligram and homogenized in chloroform,
methanol mixture 2:1 ratio. The mixture was centrifuged
at 2000 rpm for 5 minutes and filtered. The supernatant
containing organic layer was collected and evaporated.
The particulate matter (dry matter) of the secretion and
gland extracts were determined by heating at 110°C for
48 to 72 hours until a constant weight of the dry material
was obtained.
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The residue was dissolved in 0.5 ml of chloroform,
methanol (2:1) solvent. The solutions were spotted at a
distance of 1 cm on to readymade TLC silica gel plates (E-
merc, Germany) and run in a solvent system of
chloroform, methanol and water (65:25:4). The plates
were dried at room temperature.

Staining for identification and characterization of lipid
spots

For the identification of separated lipid classes. The TLC
plates were treated with specific reagents for
identification and characterization specific lipid types.
Viz., 1). iodine vapors, 2). sulphuric acid (H,SO,), 3).
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ninhydrine, 4). dittmer-leister reagent and 5)

dragendroff’'s reagent according to the procedure of
17

Kates.” R; values of all the spots were determined
immediately.

RESULTS

The results obtained on the characterization and

identification of lipids by the TLC in parotoid gland
secretion and its extract of B. melanostictus are
presented in Figs.1 and 2 respectively. The Retardation
Factor (R values of lipid spots were determined
according to the procedure '® and presented in Tables.1
and 2.

Table 1: Parotoid gland secretion Staining of lipid spots with different reagents

Rf X100

S.No Reagent

96.6 88.3 833 80 70 60 533 417 30 26.7 16.7 10
L1 Dittmer-leister reagent - - - -+ +H - - ++ o+t * -
L2 Dragendroff’s reagent - + - - - - + ++ - ++ - -
L3 Sulphuric acid reagent ++ ++ I o A S +H+ o+t
L4 lodine reagent ++ +H+ o+ -+ +H+ o+t
LS Ninhydrine reagent, ++ ++ o+ + - ++ + +

+++ = high intensity; ++ = moderate intensity; + = low intensity + = not clearly visible

Table 2: Parotoid gland extraction Staining of lipid spots with different reagents

Rf X100

S.No Reagent

96.6 883 833 80 70 60 533 417 30 26.7 16.7 10
L1 Dittmer-leister reagent - - - S = - + = + .
L2 Dragendroff’s reagent - HooH - - H H + + - +
L3 Sulphuric acid reagent - ++ + -+ 4 + + - +4+ - -
L4 lodine reagent - ++ o+ o+ -+t + = | aa + .
LS Ninhydrine reagent, - - ++ = | = | = . - 4+t + +

+++ = high intensity; ++ = moderate intensity; + = low intensity + = not clearly visible

The results obtained indicate that the parotoid gland
secretion and its extract stained with molybdenum blue
staining reagent™® showed five blue coloured spots (Lane
1) of phospholipids atR; values 70, 60, 30, 26.7 and 16.7.
The spots of Ry 70, 60, 30 and 26.7 were stained with
more intensity. The spots at R at 60, 30 and 16.7 were
also present in the parotoid gland extract (Fig.2&Table.2),
whereas staining was more intense for spot at Ry 60 in
parotoid gland extract. The spot at R; 16.7 was not clearly
visible in the parotoid gland secretion and its extract .The
spots at Ry value 70 and 26.7 were completely absent in
the parotoid gland extract.

The parotoid gland secretion stained with Dragendroff’s
staining reagent showed four orange spots of choline
lipids (Lane 2) at Ry 88.3, 53.3, 41.7 and 26.7
(Fig.1&Table.1). The spots at Ry 41.7 and 26.7 were
stained with more intensity. In the parotoid gland extract
showed the spots at R¢ 88.3, 83.3, 80, 53.3, 41.7, 30, 26.7

and 10 (Fig.2 & Table.2). The staining was more intense
for the spots at Ry 88.3, 83.3, 80, 53.3 and 41.7 in
parotoid gland extract. Parotoid gland extracts showed
more number of lipid spots as compared to the parotoid
gland secretion.

The sulphuric acid staining reagent for lipids yielded
charred eleven black glycolipid spots in parotoid gland
secretion and its extract (Lane 3) spots at R; 96.6,88.3,
83.3, 80, 60, 53.3, 41.7, 30, 26.7,16.7 and 10 present in
parotoid gland secretion (Fig.1&Table.1) and the R 53.3
was with high intensity (+++) and the remaining ten spots
were stained with moderate intensity (++). The spots at Ry
88.3, 83.3, 70, 60, 53.3, 41.7, and 26.7 were present in
the parotoid gland extract (Fig.2 & Table.2), whereas
staining was more intense at Ry 88.3, 70, and 26.7 in
parotoid gland extract, the spot atR; 41.7 was not clearly
visible. The spots at R; 96.6, 80, 30, 16.7 and 10 were
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completely absent in the parotoid gland extract. The R; 70
was absent in parotoid gland secretion.

The lodine is a general stain for lipids. Staining of TLC
plates under iodine vapours resulted in the appearance of
eleven yellow spots in parotoid gland secretion (Lane 4)
(Fig.1&Table.1) spots at Ry 96.6, 88.3, 83.3, 80, 60, 53.3,
41.7, 30, 26.7, 16.7 and 10 present in parotoid gland
secretion and the spots at Rf 83.3 and 53.3 were with
high intensity and the remaining eight spots were stained
with more intensity. The spots at Ry 88.3, 83.3, 80, 60,
53.3, 41.7, 26.7 and 16.7 were present in the parotoid
gland extract (Fig.2&Table.2), whereas staining was
moderate intense spots at Ry 88.3, 83.3, 60, and 26.7 in
parotoid gland extract, the spot atR; 41.7 was not clearly
visible . The spots atR; 96.6, 30, and 10 was completely
absent in the parotoid gland extract. The spots at Ry 80,
53.3 and16.7 have shown low intensity in the parotoid
gland extract compared to gland secretion.

On staining for lipids with Ninhydrine, lipids containing
amino groupappeared as eleven purple spots in parotoid
gland secretion (Lane 5) (Fig.1&Table.1) Spots at Ry 96.6,
88.3, 83.3, 80, 70, 60, 53.3, 41.7, 26.7, 16.7 and 10
present in parotoid gland secretion and the R 83.3
showed high intensity and the remaining six spots were
stained with more intensity. The spots at Rs 70, 41.7, 16.7
and 10 were with low intensity. The spots at Ry 83.3,
30,26.7, 16.7 and 10 present in the parotoid gland extract
(Fig.2&Table.2), whereas staining was more intense spots
at Ry 83.3, 30, and 26.7 in parotoid gland extract, The
spots at Ry 16.7 and 10 were showed low intensity in the
parotoid gland extract. The spots at R; 96.6, 88.3,80, 70,
60, 53.3, 41.7 were completely absent in the parotoid
gland extract. The spot at R 30 absent in parotoid gland
secretion.

[
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Figure 1: Parotoid gland secretion of Bufo melanostictus

L2 L3 L4 L5

Fig. 1 TLC patterns of lipid Lanes:

L1 Parotoid gland secretion in the presence Dittmer-
leister reagent; L2 Parotoid gland secretion in the
presence Dragendroff's reagent; L3 Parotoid gland
secretion in the presence of Sulphuric acid reagent; L4
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Parotoid gland secretion in the presence of lodine
reagent; L5 Parotoid gland secretion in the presence of
Ninhydrin reagent.

L1 L2 L3 L4 L5

Figure 2: Parotoid gland extraction of Bufo melanostictus

Fig. 2 TLC patterns of lipid Lanes:

L1 Parotoid gland extract in the presence Dittmer-leister
reagent; L2 Parotoid gland extract in the presence
Dragendroff’s reagent; L3 Parotoid gland extract in the
presence of Sulphuric acid reagent; L4 Parotoid gland
extract in the presence of lodine reagent; L5 Parotoid
gland extract in the presence of Ninhydrin reagent.

DISCUSSION

Qualitative studies on characterization and identification
of lipids by thin layer chromatography in parotoid gland
secretion and its extract of Bufo melanostictus, showed a
considerable variation between the parotoid gland
secretion and its extract. The number of spots was
highest in the parotoid gland secretion compared to its
extract. The Ry values of the spots indicated the regions
of similarity between the parotoid gland secretion
compared to gland extract. The pattern observed with
lodine/Sulphuric acid stains indicated that the parotoid
gland secretion and its extract was same (Lane 3 and 4).

The changes in the TLC separations of various neutral
lipids and phospholipids components are illustrated in
figures 1 and 2 respectively. The humber of spots stained
for phosphate group was same for parotoid gland
secretion and its extract but with Ninhydrine, the
numbers of spots were more (Fg.1 and Fig.2). Four
additional spots between Rf 53.3 to 83.3 were stained
with Ninhydrine in the secretion. These spots were also
detected with iodine and sulphuric acid but were not
stained with phosphate stain. The staining pattern
indicates that phosphotides are predominant lipids. Spots
with Rf 53.3, 26.7 and 16.7 corresponded more or less
with Phosphotidylethanolamine, Phosphatidylcholine and
phosphotidyleserine respectively. The fast moving spots
are probably neutral lipids or cholesterol esters. The spots
lying between Rf 53.3 and 88.3, which were stained with
Ninhydrine in the parotoid gland secretion of the toad,

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

119



Int. J. Pharm. Sci. Rev. Res., 23(2), Nov — Dec 2013; n° 20, 117-121

could be biogenic amines. The gland extract did not
exhibit these spots. Several of the biogenic amines like
bufotenines, indolealkylamines, which were derivatives of
aromatic amino acids like phenylalanine and tryptophan
are secreted into the venom by gland.19 It is possible that
some of these compounds extracted into the solvent
(chloroform: methanol) lipid containing amino groups are
stained positively with Ninhydrine, so it is particularly
useful for verification of Phosphotidyl ethanolamine and
Phosphotidyleserine. %°

The thin layer chromatographic separation of parotoid
gland secretion indicated that the lipids contained
phosphorous moiety in Phosphatidyl choline with
Dittmer-leister reagent; Spingomyelin, Phosphoric acid
with  Dragendroff’s  reagent;  monoacylglycerides,
diacylglycerides, triacylglycerides, which were stained
with H,SO, reagent; cholesterol, cholesteryl esters and
free fatty acids. Unsaturated lipid compound spots were
identified through lodine reagent. At a comparative level,
quantitatively triacylglycerides occurred in maximum
concentration in parotoid gland secretion followed by
diacylglycerides, monoacylglycerides and cholesterol. The
alterations occurring in various neutral lipid components
run parallel to those described above for the total neutral
lipids, with some minor differences.

Gaoetal., ** reported that the chemical profiles of lipids,
number and types of biochemical constituents of toad
venoms are different in Bufo species and these are
differred significantly and forms different geographic
locations. The biochemical components of lipids relative
and absolute concentrations were varied based on the
different solvent extraction methods .22

CONCLUSION

The TLC study of lipids in B. melanostictus indicated that
the number of lipid spots found in parotoid gland
secretion is more compared to gland extract. Comparison
of R values with those of standards indicated that the
presence of Phosphatidylethanalomine and
phosphotidyleserine among the phosphatides present in
gland extract.

The present study showed that the parotoid gland
secretion and its extract consists of different lipid
components with different staining reagents. The
selection of solvent system is also very important for the
extraction of targeted lipid components and several
bioactive compounds, which are species specific. This
needs further investigations in various solvent and
extraction methods in Bufo melanostictus.
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