FTIR analysis of phenolic extracts from Moringa oleifera leaves
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Introduction. Moringa oleifera is a tree, which contains a
large amount of phenolic compounds which have
nutritional, therapeutic and profilactic properties [1]. In
particular, It has been used to combat malnutrition,
especially among infants and nursing mothers. Leaves
can be eaten fresh, cooked, or stored as dried powder for
many months without refrigeration, and also without loss
of nutritional value. For quantifying phenolic compounds,
several traditional techniques are commonly used [1].
However there are only few reports on the analysis of this
kind of plant by using Fourier transform infrared
spectroscopy (FTIR). This non-destructive technique has
been used in a practical form to analyze leaves, seeds,
flowers and roots in plants. In this work we have analyzed
the infrared absorption from leaves of Moringa oleifera as
alternative technique to investigate the main functional
groups present. For other hand, quantitative determination
total phenols concentration by traditional methods was
realized.

Methods. Extract of M. oleifera was obtained by mixing
powder of the dry leaves in acetone with sonication and
spinning-dry. Total phenols of the extracts were
determinated by using the Folin-Ciocalteu method, which
uses UV/vis spectroscopy at 760 nm. Also gallic acid was
used as a standard to obtain a calibration curve that
allows to quantify total phenols [2,3]. Several aliquotes of
the extract were deposited on the surface of the
attenuated totally reflexion (ATR) crystal. Afterwards, the
dry surface of the extract was analyzed by Fourier
Transform infrared spectroscopy (FTIR) (Bruker Vertex
70). The infrared radiation is propagated through the
sample to obtain the corresponding spectrum, which was
averaged from several data acquisitions. FTIR spectra
were acquired in the wavenumber range of 400—-4000 cm’
!, After each measurement the crystalline surface was
washed with demineralised water and dried with a soft
paper.

Results. Figure 1 shows the calibration curve from the
UV/VIS absorption of Gallic acid at 760 nm. According to
this curve the calculated value of total phenols for
Moringa oleifera is 0.53 mg/l. Figure 2 shows the typical
FTIR spectrum of phenolic extract of leaves of this plant. A
broad band at 3285 cm™ belongs to stretching vibration of
phenolic hydroxyl group(-OH) which represent to hydrogen
bonding. Appearance of broad band at wavenumber 2920

cm™ indicates presence of vibration stretching of aromatic
(C-H) group, whereas the appearance of two medium and
weak bands at 1615 cm™ and 1500 cm™ stretching
vibration of aromatic (C=C) group.
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Fig.1 Calibration curve of Gallic acid for quantification of
phenols.
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Fig.2 FTIR spectra of phenolic extract of Moringa oleifera.

Conclusions. We have quantified total phenols from
extracts of Moringa oleifera leaves. FTIR spectrum shows
intense bands which are characteristic of phenol groups.
This technigue could also be used to quantify total phenols
using multivariate analysis.
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