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ABSTRACT

Buchanania lanzan Spreng., a natural plant polysaccharide, commonly known as char, achar, piyar, chirongi
and pre-dominantly the trees are available in the States of Chhattisgarh, Jharkhand, Madhya Pradesh and
in Varanasi and Mirzapur districts of Uttar Pradesh. During last two decades plant polysaccharides/natural
polymeric materials have evoked tremendous interest due to their diverse pharmaceutical applications
such as diluents, binders, disintegrants, bio-adhesives, thickeners, emulsifiers, stabilizers, gelling agents
as also in cosmetics, textiles, paints and paper-making etc. Many natural polysaccharides have been
successfully used in sustained drug release because of their well-known non-toxicity, biodegradability,
biocompatibility, biosafety, sustainability and unique physico-chemical properties, often at very low
costs, as compared to their synthetic counterparts. Further, water-soluble polysaccharides certainly
have enormously large and broad applications in both food and non-food industries. The present paper
reports the thermal behaviour of Buchanania lanzan gum exudates, collected from different places, using
various parameters i.e. Differential Scanning Calorimetry (DSC), Differential Thermal Analysis (DTA),
Thermo-gravimetric Analysis (TGA), Fourier Transform-Infra Red (FTIR) and Particle Size Analysis, as
thermal analysis gives information about changes in material properties as function of temperature. The
TG thermograms for all the gum samples showed three-stage decomposition. The DSC thermograms of
gums showed glass transitions ranging from 80.93 to 91.96 °C. The FTIR spectrum of Buchanania lanzan
gum exudates, collected from different places exhibited the typical bands and peak characteristic for the
gums. The particle size analysis of gum samples exhibited d_ values ranging from 56.50 to 254.2 um.
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During last two decades plant polysaccharides/
natural polymeric materials have evoked tremendous
interest due to their diverse pharmaceutical
applications such as diluents, binders, disintegrants,
bio-adhesives, thickeners, emulsifiers, stabilizers,
gelling agents as also in cosmetics, textiles, paints
and paper-making etc. Many natural polysaccharides
have been successfully used in sustained drug
release because of their well-known non-toxicity,
eco-friendliness, biodegradability, biocompatibility,
biosafety sustainability, relatively widespread
availability and unique physico-chemical properties,
often at very low costs, as compared to their
synthetic counterparts!'"3.,

Buchanania lanzan Spreng., a natural plant
polysaccharide, commonly known as char, achar,
piyar, chirongi and pre-dominantly the trees are
available in the States of Chhattisgarh, Jharkhand,
Madhya Pradesh and in Varanasi and Mirzapur
districts of Uttar Pradesh. This species has high
socio-economic value providing livelihood to tribal
population of the area and has high potential as
commercial horticulture species. It is a common
associate of sal (Shorea robusta), teak (Tectona grandis),
dhok/kaldhi (Anogeissus pendula) and salai (Boswellia
serrata). About seven species of Buchanania have
been reported in India, out of which Buchanania
lanzan and Buchanania axillaries (Syn. Angustifolia)
produce edible fruits. Buchanania lanceolata, an
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endangered species, is found in the evergreen
forests of Kerala while Buchanania platyneura is
found in Andaman. Other species of the genus are
Buchanania lucida, Buchanania glabra and Buchanania
accuminata. Traditional indigenous knowledge
reveals the immense value of almost all parts of
the plant like roots, leaves, fruits, seeds and gum
for various medicinal uses. It bears fruits, each
containing a single seed known as ‘chironji’ and is
quite popular as an edible nut!**l.

Structural and functional group differences in
natural polysaccharide gums influencing the
thermal behavior and affecting the transition
temperature is generally studied by TGA / DTA
and DSC 58],

The significant qualitative and quantitative intra-
specific variations in terms of their phytochemicals,
physico-chemical properties and antioxidant activity
of Buchanania lanzan (B. lanzan) gum exudates,
collected from different places, have been reported
by Siddiqui et al. in 2015 The present paper reports
the thermal characterization of Buchanania lanzan
(B. lanzan) gum exudates, collected from different
places, using thermogravimetric analysis (TGA),
differential thermal analysis (DTA), differential
scanning calorimetry (DSC), Fourier transform-infra
red (FTIR) and particle size analysis.

MATERIALS AND METHODS

Seven samples of gum exudates of B. lanzan Spreng.
were collected from Bilaspur (Chhattisgarh); Simdega
and ICAR-IINRG Farm, Ranchi (Jharkhand);
Dindori and Umaria districts of Madhya Pradesh
and Mirzapur district of Uttar Pradesh, major B.
lanzan gum producing districts/States, for studying
variations in their thermal properties (Table 1).
All the gum samples after manual cleaning and
sorting were converted into fine powder and passed
through 0.4 mm mesh sieve and packed in air tight
containers for further analysis.

Thermal studies

Thermal properties of B. lanzan gum samples were
characterized by using a Q20-TA DSC. Nitrogen at
the rate of 50 ml/min was used as purge gas. Five
milligram of powdered gum sample was sealed in
an aluminium pan and heated up to 300 ‘C @10 ‘C/
min followed by cooling cycle at the same rate. TGA
/ DTA study was done by Shimadzu, Japan, DTG-60.
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The FTIR spectra of gum samples were recorded
on IR-Prestige 21, Shimadzu (Japan) in the range
of 500-4000 cm™. Particle size of gum samples was
determined in isopropanol as dispersion medium
using Beckman-Coulter Particle size Analyzer using
Laser Diffraction Methods.

Table 1: Details of B. lanzan gum gum samples

Gum Place of collection of B. lanzan gum samples

samples

1 Gum exudates collected from Bilaspur
(Chhattisgarh)

2 Gum exudates collected from Simdega
(Jharkhand)

3 Gum exudates collected from ICAR-IINRG
farm, Ranchi (Jharkhand)

4 Gum exudates collected from Dindori (Madhya
Pradesh)

5 Gum exudates (black) collected from Umaria
(Madhya Pradesh)

6 Gum exudates (white) collected from Umaria
(Madhya Pradesh)

7 Gum exudates collected from Mirzapur (Uttar
Pradesh)

RESULTS AND DISCUSSION

B. lanzan gum samples, collected from different
places, were thermally characterized using TGA,
DTA and DSC under nitrogen atmosphere. Major
thermal transitions as well as activation energies of
the major decomposition stages were determined.
TGA is inherently quantitative, simple and accurate
method and, therefore, an extremely powerful
thermal technique for studying the decomposition
pattern and the thermal stability of polymers.
Thermogram is graph of % mass (weight change)
versus temperature, help to elucidate decomposition
mechanisms. TGA is the function of time and
temperature involving mass changes on heating. In
a desired temperature range, if a species is thermally
stable, there will be no observed mass change.
The TG spectrum of one of gum samples collected
from Bilaspur (Chhattisgarh) exhibited three-stage
decomposition (Fig. 1).

DTA is a thermoanalytic technique that is similar
to differential scanning calorimetry. In DTA, the
material under study and an inert reference are
made to undergo identical thermal cycles i.e. same
cooling or heating programme while recording
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any temperature difference between the sample
and reference. A DTA curve provides data on the
transformations that have occurred, such as glass
transitions, crystallization, melting and sublimation.
The area under a DTA peak is the enthalpy change
and is not affected by the heat capacity of the
sample. DTA can be used only as a finger print for
identification purposes DTA is widely used in
the pharmaceutical and food industries as also in
cement chemistry, mineralogical research and in
environmental studies. The DTA spectrum of one of
gum samples collected from Bilaspur (Chhattisgarh)
is given as Fig. 2.
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Fig. 1: TGA spectrum of gum sample
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Fig. 2: DTA spectrum of gum sample

During the thermal processing, generally
dehydration, depolymerization and pyrolitic
decomposition are involved in these high
temperature stages resulting in the formation of
H,O, CO, and CH,. However, due to differences
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in the structures and the functional groups, either
the degradation routes or the resulting fragments
will be different. Most of the polysaccharides
comprise carboxylate or carboxylic acid functional
groups. Therefore, the thermal scission of the
carboxylate groups and the evolution of CO, from
the corresponding carbohydrate backbone may be a
probable mechanism for the thermal transitions *%I,
TGA / DTA thermogram of gum samples revealed
that the gum is relatively stable up to 220 "C, beyond
which degradation starts.

DSC is used to measure the occurrence of
exothermal and endothermal changes with increased
temperature. Because of its sensitivity and accuracy,
it is being extensively used for studying the phase
transition of polymers. DSC is used widely for
examining polymeric materials to determine their
thermal transitions. It is also used in purity analysis,
safety screening and pharmaceutical industries for
studying curing processes. The DSC thermograms
of gums showed glass transitions ranging from 80.93
to 91.96 °C and DSC thermogram of one of gum
samples collected from Bilaspur (Chhattisgarh) is
given as Fig. 3.
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Fig. 3: DSC thermogram of gum sample

Particle size analysis of B. lanzan gum samples
determined by Beckman-Coulter Particle size
Analyzer using Laser Diffraction Methods exhibited
d,, values ranging from 56.50 to 254.2 pum.

FTIR spectroscopy has been extensively used for
the characterization of molecular and material
structures of polymeric substances. Characterization
using FTIR spectroscopy often results in the
identification of functional groups and the modes
of their attachment to polymer backbone. The
FTIR spectrum of B. lanzan gum samples, collected
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from different places, exhibited the typical bands
and peak characteristic for the gums **2¢. A
representative FTIR spectrum of gum sample
collected from Bilaspur (Chhattisgarh) is given as
Fig. 4.

Fig. 4: FTIR spectrum of gum sample

CONCLUSION

TGA / DTA thermo-gravimetric and DSC analyses
of B. lanzan gum samples revealed that the gum
is relatively stable and can be used in food and
pharmaceutical sector. The different thermal
decomposition pattern exhibited by the B. lanzan
gum samples may be due to the structural and
functional group differences in their phytochemicals,
geographical locations and climatic conditions
around the resource gum tree, its age and nature
of sail etc.
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