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Abstract

Volatile constituents of the seed kernel and leaf of cultivated Moringa peregrina
(Forssk.) Fiori, Agricolt collected after hydrolysis were analyzed by GC and
GC/MS. Five glucosinolate degradation products which constituted almost the
whole isolated oil of the seed kernel were identified to be: isobutyl isothiocyanate
(94.0%), isopropyl isothiocyanate (4.9%), sec-butyl isothiocyanate (0.5%), n-butyl
isothiocyanate(0.5%) and benzyl isothiocyanate (<0.1%); while the volatile isoth-
iocyanates which constituted also almost the whole isolated oil of the leaf were found
to be: isobutyl isothiocyanate (88.5%), isopropyl isothiocyanate (10.2%), n-butyl
isothiocyanate (0.4%) and sec-butyl isothiocyanate (<0.1%).
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1. Introduction

Moringa peregrina (Forssk.) Fiori.
[Moringaceae] is a tree growing in Sistan and
Baluchestan Province of Iran and locally called
“Gas-e-rowghan” or “Gaz Rokh” [1, 2]. This
tree bears 20-40 cm long seed pods, each
containing 8-15 unwinged seeds [1]. Young
seeds of the plant are eaten in the way peas are
eaten while mature seeds are fried or roasted
like groundnuts. The seed kernel is rich in
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fixed oil (42-54%) with up to 23% protein. The
oil is edible and is used medicinally as diuretic,
rubefacient and astringent [3].

Occurrence of few isothiocyanates in seed
extracts of Moringa peregrina growing
elsewhere was reported previously by other
researchers [4]. To the best of our knowledge,
this is the first report of the volatile constituents
of the seed kernel and leaf of M. peregrina
growing in Iran.

As a part of a project of phytochemical
research on the abovementioned cultivated
plant, the volatile constituents of the seed
kernel and leaf were prepared by a distillation
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Table 1. Volatile constituents of the seed kernel and leaf of Moringa peregrina (Forssk.) Fiori, Agricolt.

Components Retention % %
indices in seed kernel in leef
Isopropyl isothiocyanate? 866 4.9 10.2
sec-Butyl isothiocyanate® 937 0.5 t¢
Isobutyl isothiocyanated 970 94.0 88.5
n-Butyl isothiocyanate 980 0.5 0.4
n-Tridecane 1300 t -
Dihydro-a-curcumene 1336 t -
Benzyl isothiocyanate 1444 t -
n-Pentadecane 1500 t -
Hexadecanoic acid® 1973 t 0.2
Identified isothiocyanates 99.9 99.1
Total identified constituents 99.1 99.3

a: also known as 1-methyl ethyl isothiocyanate; b: also known as: 1-methylpropyl isothiocyanate; c: t = trace(<0.1); d: also known as; 2-

methylpropyl isothiocyanate; e: also known as palmitic acid.

method and determined by gas
chromatography (GC) and GC-mass
spectrometry (MS).

2. Materials and methods
2.1. Plant material

Seeds and leaves of M. peregrina were
obtained in 2008 from The Department of
Natural Resources of Chabahar city, Sistan
and Baluchestan Province, Iran. Voucher
specimens of the seeds and leaves (no. 2025)
were deposited in the Herbarium of the
Pharmacognosy Department, Faculty of
Pharmacy and Pharmaceutical Sciences,
Isfahan University of Medical Sciences,
Isfahan, Iran.

2.2. Autolysis and collection of the volatile
constituents

The powdered seed kernel and air-dried
leaf (30 g of each) were separately mixed
with distilled water (450 ml), covered by a
layer of cyclohexane and left for autolysis at
25 °C overnight (17 h). Then each mixture
was shaken for 5 min. and the volatile
constituents were collected by distillation [5].
The organic layer of each distillate was then
concentrated under nitrogen gas and analyzed
immediately.

2.3. GC analysis
Gas chromatographic (GC) determinations
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were run on a Perkin Elmer 8500 instrument
using a BP1 capillary column (30mx0.25
mm; film thickness: 0.25 um). The carrier
gas was nitrogen with a flow rate of 2 ml/min.
The oven temperature was programmed from
60-275 °C at 4 °C/min. Injector and detector
temperatures were 275 °C and 280 °C,
respectively.

2.4. GC/MS analysis

Analysis of the volatile constituents was
performed on a Hewlett Packard 6890 GC/MS
instrument under the following conditions:
injection of 0.1 ul samples, HP-5 MS capillary
column (30 mx0.25 mm; film thickness 0.25
um); carrier gas He, flow rate 2 ml/min,
injector temperature 250 °C, temperature
program: 60-275 °C at 4 °C/min.; mass
spectra: electronic impact, ionization potential
70 eV, ion source temperature 250 °C,
ionization current 1000 pA, resolution 1000
and mass range 30-300.

Identification of the constituents was based
on computer matching against the library
spectra (Library Database Wiley 275), their
retention indices with reference to an n-alkane
series in a temperature programmed run,
interpreting their fragmentation pattern and
comparison of the mass spectra with the
literature data [6, 7].

3. Results and discussion



The identified volatile components in two
different parts of M. peregrina as well as
their relative percentages are listed in Table
1. As it is obvious, almost the whole isolated
volatiles of both the seed kernel and the leaf
were identified to be the isothiocyanates,
which constituted 99.9% and 99.1% of the
total phytochemicals, respectively. The isoth-
iocyanates of the seed kernel were: isobutyl
isothiocyanate  (94.0%), isopropyl
isothiocyanate (4.9%), sec-butyl isothiocyanate
(0.5%), n-butyl isothiocyanate (0.5%) and
benzyl isothiocyanate (<0.1%). However,
Kjaer et al. who analyzed the seed oil of the
same plant, which grows near Qosseir in the
Red Sea coastal region of Egypt, reported
the occurrence of three volatile isothio-
cyanates, namely 2-propyl, 2-butyl and
2-methylpropyl isothiocyanates (which are
also known as isopropyl, sec-butyl and
isobutyl isothiocyanates) in the proportional
amounts of 20:1:10 respectively [4]. This
means that the three above mentioned volatile
isothiocyanates which were detected in the
seed oil of the Egyptian plant could also be
identified in the seed oil of the Iranian plant
but with different proportions. Furthermore,
we could also detect two more volatile isoth-
iocyanates in our plant, namely n-butyl and
benzyl isothiocyanates, the occurrence of
which has not been reported previously in
this plant.

The volatile isothiocyanates which
constituted also almost the whole isolated oil
of the leaf were found to be: isobutyl
isothiocyanate  (88.5%), isopropyl
isothiocyanate (10.2%), n-butyl isothiocyanate
(0.4%) and sec-butyl isothiocyanate (<0.1%).
No reports could be found in literature
concerning the volatile profiles of leaf of the
same plant species as well as of other species
belonging to the genus Moringa.
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