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Abstract
Azima tetracantha LAM. is widely used in traditional medicine for treatment of cancer and diabetic activity. Both its leaves
were reported to possess antioxidant, antibacterial and anti-inflammatory activities. The aqueous extract was subjected to
phytochemical analysis to test the presence of carbohydrates, glycosides, alkaloids, flavonoids, tannins, sterols, and saponins
in leaf extracts. In the present study Fredelin, the peak recorded in between retention time 22.2 to 22.6 min showed other
significant ions at m/z 125.2, 205.3 and 273.4 were attributed to the fragmentation of A, B, C and D rings, respectively. To
the molecular weight 425.5 gm/mol, the corresponding molecular formula extracted from mass data bank is found to be
C3gHs500. In Isorhamnetin-3-O-rutinoside the peak recorded in between retention time 14.4 to 14.5 min showed one major
signal in the mass spectra. This correlates with Isorhamnetin which exhibits specific fragmentation with the loss of methyl
radical, thus giving m/z 315. To the molecular weight 622.6 gm/mol, the corresponding molecular formula is found to be
CogH35016 from mass data bank. In Myrectein the peak recorded in between retention time 24.5 to 24.7 min showed three
major signals in the mass spectra. The peak corresponding to the electron spray ionization at m/z 151.2, m/z 179.2 and the

fragment ion at m/z 317.3 and having molecular weight of 317.3 gm/mol corresponds to the molecular formula C15H;(Og.
Keywords: Azima tetracantha LAM, phytochemical constituents, LC-MS, compound identification.

INTRODUCTION

Medicinal plants are the richest bio-resources of folk
medicines and traditional systems of medicine; and food
supplements, nutraceuticals, pharmaceutical industries and
chemical entities for synthetic drugs [1]. Plants produce
diverse types of bioactive molecules, making them a rich
source of different types of medicines. This revival of
worldwide interest in medicinal plants reflects recognition
of the validity of many traditional claims regarding the
value of natural products in healthcare[2]. Nearly 80% of
the world’s population relies on traditional medicines for
primary health care, most of which involve the use of plant
extracts. In India, almost 95% of the prescriptions were
plant based in the traditional systems of Unani, Ayurveda,
Homeopathy and Siddha [3].

Azima tetracantha (Salvadoraceae) is a well known
medicinal herb, termed ‘Mulsangu’ in Tamil and 'Kundali'
in Sanskrit. Root, root bark and leaves of Azima
tetracantha (lam) are used with food as a remedy for
rheumatism, diuretic and as stimulant [4]. Traditionally
Indian medical practitioners use Azima tetracantha (lam)
in inflammatory conditions, cough, asthma, small pox and
diarrhoea [5,6]. The major phyto-constituents reported in
Azima tetracantha (lam) are azimine, azecarpin, carpine,
isorhamnitine-3-O-rutinoside, friedelin, lupeol, glutinol
and P-sitosterol [7,8]. Azima tetracantha (lam) is reported
to have antifungal[9] antitumour [10], antidiabetic [11] ,
antidiarrhoeal [12] and hepatoprotective activities.

Azima tetracantha (lam) is a low, spinouts, highly
branched bush, woody below but with pale green,
herbaceous, almost quadrangular young branches. The
leaves are in opposite to sub-opposite, decussate pairs.
They are shortly petiolate, about 2x4cm long, entire,

elliptic, acute, sharply mucronate, rigid, pale green with an
acute base. Usually, there are two laterally placed spines in
the axil of a leaf. The spines which morphologically
represent the first pair of leaves of the auxiliary shoot are
about three cm long, more or less, triangular in cross
section, very sharp and with an indurate apex. The plant is
dioeciously. The flowers are borne in the axils of leaves.
Generally, there is cymes of three flowers in the axil of a
leaf which is the upper branches, especially of the male
plants become greatly reduced or even completely
suppressed.

The detection and analyses of phytochemical constituents
within medicinal plants extracts have relied on a number
of chromatographic and spectrometric techniques such as
TLC, UV, IR and NMR[13,14]. Of recent, phytochemical
analysis of medicinal plant extracts involve sophisticated
techniques that include Liquid chromatography instrument
coupled with mass spectrometer (LC-MS).

MATERIALS AND METHODS

Collection of plants

The aerial part (leaves) of Azima tetracantha (lam) was
collected from the Panayur area of Madurai, Tamilnadu as
raw material, during the second week of February 2015
and a voucher specimen is stored in C.L. Baid Mehta
College of Pharmacy (001/ATL/CLBP) and the plant
material was authenticated by a renowned botanist. About
500 g of coarse powdered leaf in 2.5 L water is boiled,
cooled and filtered. The filtrate is evaporated to dryness in
desiccator and stored in refrigerator (Yield- 26.5% w/w).
The aqueous extract of Azima tetracantha (lam) (AEAT)
was subjected to preliminary phytochemical analysis[15]
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Various extraction methods for isolation of
constituents

The whole plant will be subjected to shade drying and
extraction with petroleum ether (60-80°C) chloroform,
Ethyl acetate and 80% ethanol in soxhlet apparatus by
simultaneous extraction each for 72 hours. Concentrate the
solvents in vacuum. The crude solid obtained on
evaporation are to be studied for preliminary qualitative
phytochemical evaluation.

Phytochemical Screening

The extract was subjected to phytochemical analysis to
test the presence of carbohydrates, glycosides, alkaloids,
flavonoids, tannins, sterols, and saponins in leaf extracts.
Liquid Chromatography-Mass Spectroscopy (LC-
MS)[16]

LC-MS analysis of the Azima tetracantha (lam) was
carried out using Thermo/Finnigan Surveyor System
consisting of a degasser, binary pump, auto sampler, and
column heater. The column outlet was coupled to a
Thermo fleet (LCQ-Fleet) lon Trap mass spectrometer
equipped with an ESI ion source. Data acquisition and
mass spectrometric evaluation were carried out in a
personal computer with Data Analysis software (Qual
Browser; Thermo Electron, San Jose, CA). For the
chromatographic separation, a phenomenex luna 5-um C8
column (250 x 4.6 mm) was used. The column was held at
95% Solvent A (0.1% acetic acid in water) and 5%
Solvent B (0.1% acetic acid in acetonitrile) for 1 min,
followed by an 11 min step gradient from 5% B to 100%
B, then 4 min with 100% B. Finally, elution was achieved
with a linear gradient from 100% B to 5% B for 2 min.
The flow rate was 200 pl / min and injection volume was 5
pl. The following parameters were used throughout the
MS experiment: for electro spray ionization with positive

ion polarity the capillary voltage was set to 20 V, the
capillary temperature to 300°C, the nebulizer pressure to
40 psi, and the drying gas flow rate to 15 L/ min.

RESULTS

LC-MS Analysis
Preliminary phytochemical screening of AEAT showed
the presence of terpenoids, alkaloids, saponins, tannins,
phenolic compounds, flavonoids and steroids. The
characterisations of the compounds using UHPLC ESI
MS/MS analysis in negative ion mode are furnished in
Table 1

The mass fragmentation pattern shows a
molecular ion peak at m/z 425.5 (Figure No: 1). The loss
of a methyl group was indicated by the presence of a peak
at m/z 411. The peak recorded in between Retention time
22.2 to 22.6 min showed other significant ions at m/z
125.2, 205.3 and 273.4 were attributed to the
fragmentation of A, B, C and D rings, respectively. To the
molecular weight 425.5 gm/mol, the corresponding
molecular formula extracted from mass data bank is found
to be CgHs500. These results were confirmed with small
molecular data base and from previous studies [17] the
identified compound is Friedelin.

The peak recorded in between Retention time
14.4 to 14.5 min showed one major signal in the mass
spectra (Figure No:2). This correlates with Isorhamnetin
which exhibits specific fragmentation with the loss of
methyl radical, thus giving m/z 315. To the molecular
weight 622.6 gm/mol, the corresponding molecular
formula is found to be CygH3,0,¢ from mass data bank.
These results were confirmed with small molecular data
base and from previous studies [18] and the identified
compound is Isorhamnetin-3-O-rutinoside.

Table No: 1 UHPLC-ESI MS/MS Analysis of AEAT

[M-H] . Fragmentation in .
m/z R_etentlc_)n MS HPLC-ESI- Cldem'f'Edd Molecullar Structural Formula
(g/mol-) Time (min) MS" ompoun Formula
4255 22.2-22.6 | 125.2,205.3,273.4 Friedelin C3oH5,0
Isorhamnetin-3-
622.6 14.4-14.5 315 O-rutinoside CagH32046
317.3 24.5-24.7 | 151.2,179.2,317.3 Myricetin C15H100s
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Figure No: 2 LCMS spectra of Isorhamnetin-3-O-rutinoside from AEAT
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Figure No: 3 LCMS spectra of Myricetin from AEAT
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The peak recorded in between Retention time
24.5 to 24.7 min showed three major signals in the mass
spectra (Figure No: 3). The peak corresponding to the
electron spray ionization at m/z 151.2, m/z 179.2 and the
fragment ion at m/z 317.3 and having molecular weight of
317.3 gm/mol corresponds to the molecular formula
CisH1gOg. These results were confirmed with small
molecular data base and from previous studies [19] and the
identified compound is Myricetin.

DISCUSSION

Plants have provided a source of inspiration for novel drug
compounds as plants derived medicines have made
significant contribution towards human health [20].
Phytomedicine can be used for the treatment of diseases as
is done in case of Unani and Ayurvedic system of
medicines or it can be the base for the development of a
medicine, a natural blueprint for the development of a
drug [21]. Plants are important source of potentially useful
structures for the development of new chemotherapeutic
agents. The first step towards this goal is the in vitro
antibacterial activity assay[22]. Many reports are available
on the antiviral, antibacterial, antifungal and anti-
inflammatory properties of plants. Some of these
observations have helped in identifying the active
principle responsible for such activities and in the
developing drugs for the therapeutic use in human beings.
According to authors[23] LCMS is the best way for
chemical characterization. HPLC profile differentiation is
one such important and powerful procedure which has
often employed for this purpose. Each and every
metabolite has a specific role and functions in harmony
with other metabolites within the organizational
framework of cells in the defence mechanism of the plants
[24].
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