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Abstract: In this study we screened Moringa oleifera for bioactive secondary metabolites and biological activity. Secondary
metabolites were detected by phytochemical tests, and biological activity was confirmed through anti-oxidant assays.
Phytochemicals (phenolics and flavonoids) was done by using methanol, ethanol and aqueous extracts. Phytochemical analysis
of Moringa oleifera extracts was performed in terms of TPCs and TFCs, revealed that aqueous ethanolic extract offered highest
TPCs (46.5 mg GAE/g DW) and TFCs (79.2 mg CE/g DW). Antioxidant activity was determined by DPPH radical scavenging
activity and measure of reducing power. Results revealed that aqueous ethanolic extract showed highest radical scavenging
activity and also exhibited maximum reducing potential. Reults indicates that M. oleifera have potential antibacterial, antifungal,
antimicrobial, antiseptic, anti-inflammatory, antioxidant, anti-malarial, and anti-rheumatic activities. Antioxidant activity of
leaves extract of Moringa oleifera was evaluated by 1, 1-diphenyl-2-picry l-hydrazyl (DPPH) and reducing power. These data
support Moringa oleifera as having enough potential to be used safely as a potent antioxidant.
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have been using it as daily food item from many last years. M.
oleifera plant require to be generally cultivated in those areas
where climatic conditions are good for its optimum growth.
By this, maximum yield could be achieved from different
useable parts of M. oleifera get maximal amount of products
for the wellbeing of mankind [2]. Moringa oleifera is well
known as drumstick. Moringa oleifera is known with various
names in various countries like Suhanjna in Pakistan, Sahijan
in India and Sajina in Bangladesh. M. oleifera is
enzymatically active and nutrientdense plant [3]. M. oleifera
contains more than 539 biochemical activities that are
completely beneficial to man [4].

All parts of M. oleifera plant like leaves, bark, seeds and
flowers possess nutritional value and an excellent source of

1. Introduction

The plants have been playing an important role for humans
all over the world. Many medicinal plants help to cure disease
and also used in healthy products in many countries. Moringa
oleifera is one of the medicinal plant belongs to Moringacea
family and this is the most widely used species and mostly
cultivated in asian countries like in Pakistan, India,
Bangladesh [1]. The Moringa oleifera plant originated
initially about 5000 years ago in northern part of india where it
was known as Murungai keerai and Murungai kaai. The M.
oleifera tree had spread to most part of South America, Africa,
Asia, and southern part of North America. People in India
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natural antioxidant [3, 4]. M. oleifera is a complete nutritive
plant containing vitamins, protein, various minerals including
iron, magnesium, calcium, various phenolics, amino acids and
beta-carotene [5]. The flowers, leaves, fruit and pods of M.
oleifera tree are used as a highly nutritive vegetable in many
countries, like in, Pakistan, Philippines, India and many parts
of Africa [6-8]. Leaf extracts of M. oleifera have been
exhibited antioxidant activity both in vivo and vitro due to
large quantity of flavonoids and phenolics [9, 10]. Moringa
oleifera leaves also contain to be a rich source of protein,
vitamin C, B-carotene, potassium and calcium and act as a
potent natural antioxidant and thus improve the shelf-life of
fat containing foods due to the presence of a variety of
antioxidant constituents such as carotenoids, flavonoids and
ascorbic acid [11, 12].

Previous phytochemical investigation on M. oleifera have
shown that the leaves are rich in potassium, phosphorus,
vitamin C, vitamin D, calcium, iron, amino acids and
flavonoids [13]. M. oleifera plant is the tree brought from the
mind of nature to hands of man. It was recognized as the
botanical of the year 2007 by the national institute of health
and praised another time in 2012 -2013. It is valued all over
the world due to its ability to treat more than 300 diseases.
Moreover, M. oleifera is very important in treating different
diseases like influenza, rheumatism, ascites, infection,
headaches, blood impurities, chest infection, fever cholera,
glandular, bronchitis, swelling, respiratory disorders, cough
and sore throat [14, 15].

M. oleifera oil has remarkable value in cosmetic and is used
in hair care as a skin moisturizer and conditioner. Since
Egyptian times it has been used in skin ointments ). Each part
of M. oleifera tree can be used as food product in medicines
[16]. It can be easily grown in severe condition. So, M.
oleifera plant is also named as “’never die” due to its
incredible ability to survive in harsh environment even in
drought. Moringa oleifera is a perennial tree, grows 10-12m
tall, and is somewhat slender with floppy branches. Its leaves
are pale green in colour, fluffy with many small leaflets
0.3-0.6cm in width and 1.3-2cm in length. Leaves can be
stored as in powder form for a long time without refrigeration
[17, 18]. The Moringa oleifera plant is inexpensive and the
most credible substitute to not only providing good nutrition,
but also the prevention and cure of a lot of diseases. M.
oleifera tree could cheaply and easily be grown and cultivated
in Pakistan [19]. The present study was undertaken to
investigate the phytochemical composition and antioxidant
properties of the leaves parts of M. oleifera.

2. Material and Methods
2.1. Collection of Samples

Moringa oleifera leaves were obtained from the Lahore,
Pakistan and then dried in the shade. Dried leaves were
ground to fine powder by means of an electric grinder.
Powder (10 g) was soaked in five different solvent systems
(distilled water, 100% methanol, 80% methanol, 100%

ethanol and 80% ethanol) in Erlenmeyer flasks for three days
with continuous shaking. Extract was filtered and filtrate was
evaporated to obtain dried extract that was stored at 4°C.

2.2. Phytochemical Analysis

Phytochemical Analysis was performed, TPCs were
determined by following the methods reported Pave et al. by
and TFCs were determined by the procedure described by
Zafar et al. with slight modifications [22-24].

2.3. Antioxidant Activity of Plant Extracts

Free radical scavenging activity was determined by using 2,
2-diphenyl-1-picrylhydrazyl (DPPH) radical as described by
Maung et al. with slight ammendments [20]. Free radical
scavenging activity was expressed as percentage inhibition
and calculated by using the following formula:

DPPH scavenging effect (% inhibition) = {(A—A1)/A,) x 100

Where Ay is the absorbance of the control reaction and Al
is absorbance in the presence of all the extract samples and
reference. All tests were performed in triplicate [21].

2.4. Determination of Reducing Power

The reducing power of the plant leaves extracts was
determined according to the procedure described by Hassan et
al. with slight modification. Extracts having Concentration
range (2.5-10.0 mg) were mixed with the buffer of sodium
phosphate solution (5.0 mL, 0.2 M, pH 6.6) and potassium
ferricyanide (5.0 mL, 1.0%) solution. The incubation of
resulting mixture was done at 50°C for 20 min. Then 5 mL of
10% trichloroacetic acid was added in the mixture and was
centrifuged for 10 min at 980 g at 5°C in a refrigerated
centrifuge (CHM-17; Kokusan Denki, Tokyo, Japan). Two
layers were formed. The 5 mL of upper layer of the solution was
poured in beaker and diluted it with 5.0 mL of distilled water
and ferric chloride (1.0 mL, 0.1%) solution, and absorbance
was measured at 700 nm using spectrophotometer (U-2001,
Hitachi Instruments Inc., Tokyo, Japan). Analysis was done
thrice for each sample and results were averaged [21].

3. Results
3.1. Phytochemical Analysis

Phytochemical screening of Moringa oleifera leaves’s
extract was performed for the recognition of secondary
metabolites. Phytochemical screening was performed with
absolute methanol, aqueous methanol, absolute ethanol and
aqueous cthanol, deionised water extracts. Phenolics and
flavonoids are the secondary metabolites in the plants [8].
These are secondary metabolites and polyphenolic which are
broadly present in plants having several properties such as
anticancer, anti-inflammatory attributes, free radical
scavenging activity, inhibition of oxidative and hydrolytic
enzymes [24, 25].

Total phenolic contents and total flavonoid contents (TFC)
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of M. oleifera leaves were determined as gallic acid equivalent
(GAE) and catechin equivalents (CE) respectively, as
presented in table 1. TPCs and TFCs in different extracts of M.
oleifera leaves were found to be significantly (p <0.05)
different which ranged over 28.1-46.5 (mg GAE/g DW) and
54.2-79.2 (mg CE/g DW), respectively. It was observed that
maximum amount of TPCs (46.5 mg GAE/g DW) and TFCs

(79.2+ 0.11 mg CE/g DW) were found to be noticeably
(»<0.05) higher in aqueous methanolic extract. However, the
lower level of total phenolic and flavonoids were observed in
aqueous extract. Our results are in line agreement with the
previous study of Bonoli et al. who reported that maximum
phytochemicals were obtained in aqueous ethanolic extract of
barley flour [26].

Table 1. Total phenolic and total flavonoid contents of m. oleifera leaves.

Solvent system

Total phenolic contents (mg GAE/g DW)

Total flavonoids contents (mg CE/g DW)

80% ethanol 46.51+0.58"
80% methanol 40.20+0.34°
Absolute ethanol 37.54+0.43%
Absolute methanol 32.78+0.55°¢
Deionised water 28.16+1.08¢

79.24+0.11°
65.9+0.21°
63.4+0.26"
61.7£0.12%
54.2+0.13¢

Values are mean + SD of three samples analyzed individually in triplicate at p <0.05. Superscripts alphabets within the column depicted significant difference

among different solvent systems.

3.2. Antioxidant Activity

Antioxidant activity of medicinal plants was evaluated by
using different in vitro assays such as DPPH radical
scavenging activity and reducing power.

3.3. Dpph Radical Scavenging Activity

DPPH radical scavenging activity is one of the most widely
used method for screening the antioxidant activity of plant
extract. The antioxidant activities of plant phytochemicals
occur by preventing the production of free radicals or by
scavenging free radicals [27, 28]. Prevention of the chain
initiation step by scavenging various reactive species is
considered an important antioxidant mode of action [29].
Antioxidant activity of the natural products can be assessed by
using DPPH radical scavenging assay. DPPH is not similar to
other free radicals like hydroxyl radical and superoxide anion
and is not influenced by different side reactions such as metal
ion chelation and enzyme inhibition. It is a rapid, simple and
convenient method for screening of many samples for radical
scavenging potential and is independent of sample polarity [30].

In the present study free radical scavenging activity in M.
oleifera leaves was determined to evaluate and explore new
potential sources for natural antioxidants. As DPPH forms
stable molecule on accepting hydrogen atom or an electron, so
it can be used in investigating radical scavenging potential
[31]. DPPH concentration was reduced due to scavenging
potential of M. oleifera leaves and results of present study
showed that all extracts have free radical scavenging activity.
The free radical scavenging activity of extracts of M. oleifera
leaves was evaluated by 1, 1-diphenyl-2-picryl-hydrazyl
(DPPH, and absorbance was measured at 517 nm. Among the
tested extracts the aqueous ethanol extract displayed the most
potent antioxidant activity (80.15%), followed by aqueous
ethanol (76.23%) and ethanol (71.64%). The aqueous extract
showed lower (61.24%) activity.
The results of the present findings are in agreement with the
previous study of Chunli et al. found aqueous ethanolic
extract to possess antioxidant potential [32]. M. oleifera
leaves works as an antioxidant and the results of previous

finding have supported the potent antioxidant activity of
aqueous ethanolic extract of Moringa oleifera [14]. The
results of the present investigation are supported by the
previous report of Dutra et al. reported that ethanolic extract
of roots of M. oleifera possess better scavenging activity [33].
Moreover, Venkatachalam et al. also reported that leaves of D.
gangeticum possess antioxidant properties and could serve as
scavengers and primary antioxidant [34].

Table 2. Dpph radical scavenging activity of moringa oleifera leaves extract.

Solvent system DPPH (g/100g DW)
80% ethanol 80.15+0.51*
80% methanol 76.23+0.18"
Absolute ethanol 71.64+0.50°
Absolute methanol 62.31£0.27¢
Deionised water 61.24+0.39¢

Values are mean + SD of three samples analyzed individually in triplicate at p
<0.05. Superscripts alphabets within the column depicted significant
difference among different solvent systems.

3.4. Reducing Power

The reducing capacity of a compound may serve as a
significant indicator of its potential antioxidant activity.
Measurement of reducing potential can also be used to
measure some antioxidant properties of plant extracts. As a
result of reduction by the antioxidant compounds of extract
the yellowish ferric cyanide solution was transformed into
bluish green ferrous cyanide complex. The intensity of colour
is supposed to be directly related to the reducing power of
extract and ultimately reflect antioxidant behaviour of the
plant material [34]. The extract showed an increasing trend in
reducing power as the concentration increases. Among the
tested extracts the aqueous ethanolic extract displayed the
most potent antioxidant activity at 10 mg/ml concentration.
However, the lower concentration of extracts showed lower
activity in different solvents, e.g., the lowest activity was
shown in aqueous extract at 10 mg/ml concentration. The
greater reducing power of the aqueous alcohlic extracts of the
tested plant materials might be due to high phenolic and
flavonoids contents [36, 37].
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Table 3. Reducing power of moringa oleifera leaves extracts.

75

Solvent System

Concentration (mg/ml)

2.5 S S 10
80% ethanol® 1.165+031 1.740+034 2.00+0.44 2.416+0.46
Absolute ethanol™ 1.145+0.13 1.624+0.19 1.921+0.21 2.203+0.23
80% methanol™ 1.142+0.31 1.535+0.33 1.802+0.39 2.101+0.41
Absolute methanol® 1.169+0.22 1.268+0.25 1.872+0.29 2.002+0.33
Deionised water® 1.220+0.23 1.386+0.29 1.484+0.30 1.590+0.33

Values are mean + SD of three samples analyzed individually in triplicate at p <0.05. Superscripts alphabets within the column depicted significant difference

among different solvent systems.

4. Discussion

Medicinal plants are considered as a rich resources of
ingredients which can be used in drug development either
pharmacopoeial, non- pharmacopoeial or synthetic drugs. A
part from that, these plants play a critical role in the
development of human cultures around the whole world.
Moreover, some plants are considered as important source of
nutrition and as a result of that they are recommended for their
therapeutic values. Natural products obtained from different
plant species possess a variety of biologically active
compounds and are subsequently being tested for
pharmacological activities. An ethno botanical study of
Moringa oleifera has been attempted to highlight its medicinal
significance. It has been tested and shown to have antibacterial,
antifungal, antimicrobial, antiseptic, anti-inflammatory,
antioxidant, anti-malarial, and anti-rheumatic activities. Over
the past two decades, there has been a tremendous increase in
the use of herbal medicine; however, there is still a significant
lack of research data in this field [1, 3]. As our lifestyle is now
getting techno-savvy, we are moving away from nature. As
herbs are natural products they are free from side effects, they
are comparatively safe, eco-friendly and locally available.
Traditionally there are a lot of herbs used for the ailments
related to different seasons. There is a need to promote them to
save the human lives [2]. These herbal products are today are
the symbol of safety in contrast to the synthetic drugs, that are
regarded as unsafe to human being and environment. Although
herbs had been priced for their medicinal, flavoring and
aromatic qualities for centuries, the synthetic products of the
modern age surpassed their importance, for a while. However,
the blind dependence on synthetics is over and people are
returning to the naturals with hope of safety and security. It’s
time to promote them globally.

5. Conclusion

All important phytochemicals were found to be present in all
extracts. Reults indicates that M. oleifera have potential
antibacterial, antifungal, antimicrobial, antiseptic,
anti-inflammatory, antioxidant, anti-malarial, and
anti-rheumatic activities. Antioxidant activity of leaves extract
of Moringa oleifera was evaluated by 1, 1-diphenyl-2-picry
l-hydrazyl (DPPH) and reducing power. This plant was selected
due to the presence of different compounds of medicinal value

and to determine the antioxidant capacities of these compounds.
We have concluded that the aerial parts (leaves) of Moringa
oleifera can be safely used as antioxidant and proves its
importance as a potential antimicrobial drug.
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