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ABSTRACT

The purpose of present study was to analyze and compare the functional groups present in the crude methanolic root, fruit as well
as callus extracts of Myxopyrum smilacifolium Blume which is known to possess many medicinal properties. FTIR spectroscopy was
conducted for this purpose. The FTIR spectrum generated in the present study revealed that all the three extracts have almost
similar functional groups viz: alcohol, alkanes, alkenes, aldehydes, ketones, amines, carboxyl groups, alkyl halides etc. The similarity
in the functional groups between callus and other extracts is promising for future prospects that could replace the exploitation of
plant material for pharmaceutical applications thereby conserving biodiversity.
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INTRODUCTION

unctional group analysis is prerequisite in any

phytochemical studies which helps in determining

the chemical composition of a lead compound.
Since ancient times, people have been exploring the
nature particularly plants in search of new drugs. This has
resulted in the use of large number of medicinal plants
with curative properties to treat various diseases'. Nearly
80% of the world’s population relies on traditional
medicines for primary health care, most of which involve
the use of plant extracts®. Knowledge of the chemical
constituents of plants is desirable because such
information will be of value for the synthesis of complex
chemical substances.

The study of plants continues principally for the discovery
of novel secondary metabolites which possess many
pharmacological properties.

The functional group identification is the key step in the
process of determining the chemical constituents and it
could be elucidated by FTIR. FTIR is a physico chemical
analytical technique providing an idea of the metabolic
composition of a tissue at a given time. It measures the
vibrations of bonds within chemical functional groups and
generates a spectrum that can be regarded as
biochemical or metabolic finger print of the sample®*. IR
spectrum is simplest and most reliable method for
assigning a compound to a particular class”.

Myxopyrum smilacifolium is a large woody climbing shrub
belonging to the family Oleaceae. Its root, stem, leaves
are of much medicinally active and is employed in many
traditional systems of medicines. The roots are used to
treat various diseases like scabies, cough, rheumatism,
fever, cuts and wounds®. The leaves are astringent, acrid,
sweet, thermogenic, anodyne, febrifuge and tonic. They
are useful in vitiated conditions of kapha and vata, cough,

asthma, rheumatism, cephalalgia, nostalgia, fever,
otopathy, neuropathy and cuts and wounds'.
Pharmacognostical evaluation has been made for the
plant and reported for the presence of terpenoids,
flavones, anthraquinones, sugars, alkaloids, phenols,
tannins, and saponins, antimicrobial study has been
carried out in leaves®®. Previous studies have shown the
presence of triterpenoid ursolic acid in leaves' and the
iridoid glycoside myxopyroside™. The objective of this
study is to identify and compare the functional groups
present in root, fruit as well as callus extracts. |dentifying
and characterizing the functional groups helps to
elucidate structure™.,

Literature survey has revealed that FTIR analysis was not
done with the root, fruit as well as callus extracts of
M.smilacifolium. So an attempt has been made in present
study to analyze the functional group of phytoactive
compounds present in the samples under study.

MATERIALS AND METHODS
Collection and Processing of plant material

Fresh plant roots of M. smilacifolium were collected from
Botanical garden, Dept. of Botany, University of Kerala,
Kariavattom. The roots were washed thoroughly with
running tap water followed by sterile distilled water
followed by drying under shade. Roots were then crushed
to coarse powder and were stored at room temperature
in air tight container bottles.

Fresh matured fruits collected were washed thoroughly
under running tap water, chopped into pieces, dried in
shade and then stored in refrigerator.

For callus induction surface sterilized internode explants
were first inoculated in MS medium supplemented with
0.1% 2, 4 Dichlorophenoxy acetic acid (2,4-D) and then
sub-cultured on to same medium supplemented with a
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combination of 0.1% 2,4-D and 1.0 % Benzyl amino purine
(BAP). Four week old mature callus was collected and
dried in hot air oven at 50C. Dried callus were then
stored in refrigerator.

Powdered root (15 gms) of M.smilacifolium were
extracted using methanol in soxhlet apparatus for 12 hrs.
The extracts were then filtered through Whatmann No.1
filter paper and concentrated using vacuum evaporator.
The extract value calculated and then stored in
refrigerator for further use.

For fruit extraction, dried fruits (15gms) were crushed
with mortar and pestle followed by methanolic extraction
in soxhlet apparatus and repeated the same procedure as
for root extract.

For callus extraction, dried callus (15 gms) was ground
with mortar and pestle and then methanolic extract was
taken using soxhlet apparatus and repeated the same
procedure as for root extract.

FTIR Spectroscopic Analysis

For FTIR analysis of the three extracts NaCl method was
adopted for the analysis in an FTIR spectroscope
(Jasco6300) with a scan range from 600-4000cm™. The
results were interpreted by computerized methods.
Samples were done in triplicate and the whole procedure
completed within one day.

RESULTS AND DISCUSSION

The functional groups of the active components based on
the peak value in the region of infrared spectrum were
identified using FTIR spectrum. The methanolic root, fruit
and callus extracts were passed into the apparatus and
the functional group of the components were separated
based on its peak ratio. All the three samples under study
showed almost same wave numbers which clearly
indicate similar functional groups. Alcohol, alkanes,
carboxyl groups, alkenes, aromatics, amines and alkyl
halides were present in all the three samples. Nitro
groups were found to be absent from callus extracts.
Callus extracts confirmed the presence of alcohols,
alkanes, ethers, alkenes, amino groups, amines, nitro
compounds, carboxyl groups, aromatics, and alkyl halides.

The very strong broad band for root extracts at 3414 cm™
indicates the presence of hydroxyl derivatives. Bands at
2943 cm*1634 cm®, 1441 cm® and 1257 cm®
corresponds to N-H, C=0, C-H bending and C-N stretch
respectively. Band occurring at 1512 cm™ indicates the
presence of Nitro compounds. Vibrations at 1634 cm™
clearly shows the presence of C=C stretch. Bands at 1257
cm™, 1170 cm™ and 1075 cm™ indicate C-CHO bending™.
The peak values confirms the presence of alcohols,
carboxyl groups, nitro groups, amino compounds,
aromatics and alkyl halides. Fruit extract and callus
extracts also showed similar banding pattern. Alkyl halide
groups were much more prone in this samples with lower
wave numbers. Peak at 2856cm™ for fruit sample
indicates the presence of ether linkage. There was no
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absorbance in between 2220-2260 cm™ which indicates
that no cyanide group is present in all the three extracts
which means it is non toxic **. Analysis of the data clearly
shows that methanolic root and callus extracts have more
or less similar functional groups. From this FTIR spectrum
it is easy to determine the constituents of extracts and
further analysis for its medicinal properties.

The fact that callus extracts showing similar functional
groups with root powder could be taken into advantage
that without exploiting the exact plant, callus could be
employed for further studies in order to validate the
pharmacological application with reference to methanolic
root extract. The FTIR spectra of three extracts are as
shown in Figure 1-3 and its characteristic peak values and
functional groups in table 1. The characteristic peak
values and corresponding functional groups clearly
indicate the presence of alkaloids, terpenoids and
phenolic compounds. Further studies need to be
conducted for structure elucidation as well as
pharmacological properties of the lead compound.

Figure 1: FTIR spectrum of M.smilacifolium- root extract

Figure 2: FTIR spectrum of M.smilacifolium fruit extract
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Table 1: FTIR peak values of methanolic extracts of root,

fruit and callus

Functional groups

Methanolic Extracts
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Root Fruit Callus
Alcohol and
Phenol 3414 3393
-OH stretch S
1170 1183
C-O stretch 1075 1166 1059
Figure 3: FTIR spectrum of M.smilacifolium-Callus
Amino groups 3414 3377 3393
N-H stretch 2943 2940 2924 CONCLUSION
The results of the present study clearly shows that root,
s e e e fruit and callus of M. smilacifolium is a rich source for
many phyto-constituents which can be isolated,
C-Ostretch 1634 1635 1648 characterized and tested for its biological and
1170 1166 1183 . o
pharmaceutical applications.
1075 1059
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