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Abstract

Phytochemical screening were determined in Moringa oleifera leaves. The total polyphenols and flavonoids
contents of Moringa oleifera leaves have the highest of total polyphenols and flavonoids contents, which were
129.44mgGAE/g and 20.43mgGAE/g, respectively. Methanolic and aqueous extracts of plant leaves was
antioxidant activity by used (FRAP, LPO, OH, DPPH and ABTS) The methanolic extract of Moringa oleifera
leaves have the highest of reducing power which was ranged from 0.818 to 3.021 at the concentrations of 20 and
80 mg/ml, respectively. Also, by used (LPO, OH, DPPH and ABTS), were the highest antioxidants activity for
methanolic extract respectively. Moreover, The methanolic extract of Moringa oleifera leaves produced the
highest growth inhibition (20 and 17mm) for against Escherichia coli and Bacillus subtillis at 4mg/ml, respectively.
While, the aqueous extracts highest growth inhibition (13mm) of against St.coccus aureus at 4mg/ml.
Keywords: Phytochemical , polyphenols, flavonoids, plant extracts, antioxidant activity and antibacterial.

INTRODUCTION

Moringa oleifera commonly known as (family: Moringaceae) horse radish tree or drumstick tree is both nutritional
and medicinal with some useful minerals, vitamins, amino acids. Almost all the parts of this plant: root, bark, gum,
leaf, fruit, Leaves, seed and seed oil have been used for various ailments in the indigenous medicine of South Asia,
including the treatment of inflammation and infectious diseases along with cardiovascular, gastrointestinal,
hematological and hepatorenal disorders. Administration of Moringa oleifera leaf extract inhibited the growth of
pathogenic gram positive and gram negative bacteria and antioxidant activity. Sreelatha and Padma (2009).

Moringa oleifera plant shows the presence of phytochemical constituents like alkaloids, flavonoids,
carbohydrates, glycosides, proteins, saponins, tannins and terpenoids in different solvent extracts. Patel et al.,
(2014).

Free radical damage is one of the most prominent causes of devastating diseases that are responsible for
killing millions of people in the world and this can manifest as heart attacks and cancers. Free radicals naturally
occur in the body as a result of chemical reactions during normal cellular processes such as conversion of food
into energy in the body. Antioxidants are powerful free radical scavengers in the human body. Several researches
on antioxidants in biological systems have confirmed their neutralizing effects on oxidative stress that predispose
the human body to lethal diseases and thus, generating keen interest in assessment of antioxidant potentials of
consumable food compounds antioxidants comprise a number of chemical compounds. Ahiakpa; et al., (2013).

Medicinal plants having various phytochemicals and bioactive components such as trace metal ions,
vitamins, alkaloids, carotenoids, polyphenols, fats, carbohydrates, and proteins are involved in enhancing long-
term health benefits. Antioxidant activity of plants have been monitored, using FRAP, ABTS and DPPH. They
quench, scavenge and suppress the formation of reactive oxygen species (ROS) and oppose their actions. Sravanthi
and Rao (2014).

MATERIALS AND METHODS

Plant materials

Leaves sample from each species was air dried in the shade and ground into a fine powder. The powdered air dried
leaves which was divided into two extracts: First extract: Powdered air dried leaves (1 Kg) from Leaves sample
was extracted by soaking at room temperature for six times with methanol (10 L), then the methanolic extracts
were concentrated to nearly dryness under reduced pressure using the rotary evaporator at 45°C to achieve the
crude methanol extract which kept for further investigation (El-Khateeb ef al., 2014). The yields of extract was
22.08%, for Moringa oleifera. Second extract: Powdered air dried Leaves (1 Kg) of dried samples was extracted
with distilled water by boiling at temperature from 80 to 100°C in reflux for 3 h to achieve an initial extract. The
extract was filtered after cooling to room temperature. Finally, the extract was lyophilized and preserved at —20°C
until further use (Kim et al., 2011). The yield of aqueous extract was 12.32%, for Moringa oleifera.
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Preliminary phytochemical tests of crude methanolic and aqueous extracts of investigated leaves:
Preliminary phytochemical tests they were carried out on the crude methanolic and aqueous extracts by boiling
for 3 hours, extract to detect the presence of: terpenes, tannins, flavonoids, saponins, alkaloids, carbohydrate and/or
glycosides, phenolic glycosides and resins.

Detection of terpenes were detected according to method adopted by Harborne (1988). A small amount of crude
aqueous plant extract was dissolved in chloroform, then a few drops of concentrated sulfuric acid were added
carefully on the wall of test tube to form two separated layers, the resulted yellow ring changed to orange then red
indicating the presence of terpenes.

Detection of tannins were detected by the method described by Harborne (1988). Few milliliters of distilled
water were added to few milliliters of aqueous extract and filtrate, then ferric chloride solution (5%) was added to
the filtrate. The presence of tannins yellowish green color was obtained.

Detection of flavonoids were detected according to Harborne (1988). A small amount of crude plant extract was
macerated in hydrochloric acid (1%) over night, then sodium hydroxide solution (10%) was added to the filtrate,
the appearance of yellow color indicates the presence of flavonoids.

Detection of saponins were detected according to Harborne (1988). The aqueous crude plant extract was
vigorously shaken developing a voluminous froth which persisted for almost one hour indicate the presence of
saponins.

Detection of carbohydrate and/or glycosides in crude plant extract were detected using Molish’s reagent
according to Harborne (1988). Some drops of a-naphthol in ethyl alcohol were added to 1ml of crude Boiling
Water extract, then 1ml of concentrated sulfuric acid was added carefully without shaking, a purple ring was
appeared indicating the presence of carbohydrate and/or glycosides in crude plant extract.

Detection of alkaloids were detected according to Harborne (1988) by adding 2ml of diluted hydrochloric acid
to 1ml of plant extract. Then five drops of *Wagner’s reagent were added to 1ml of the previous solution and
shaking after addition of each drop. After leaving for sometimes, the formed precipitate indicating the presence of
alkaloids.

Detection of phenolic glycosides were detected according to Harborne (1988) by the following technique: some
drops of concentrated sulfuric acid were added to 1ml of plant extract, a red color was produced which disappear
when water was added.

Detection of resins were detected according to the methods described by Harborne (1988). The crude boiling
water extract was boiled on water bath for 20 minutes and distilled water was added to extract, a white precipitate
was formed in presence of resins.

Total polyphenols content of investigated Leaves:

Total phenolic contents of air dried leaves were determined by using Folin—Ciocalteu reagent method according
to Lin and Tang (2007), the following experiment has been achieved at Chemistry department Faculty of
Agriculture, Mansoura University. About 0.1g of air dried Leaves was dissolved, separately in 1 ml distilled water.
Aliquots of 0.1 ml from previous solution was taken and mixed with exactly 2.8 ml of distilled water, 2.0 ml of
(2% w/v) sodium carbonate and finally 0.1 ml of 50% (v/v) of Folin—Ciocalteu reagent was added. Mixture was
incubated for 30 minutes at room temperature and the absorbance of the resulting color was measured at 750 nm
against distilled water as blank, using a Spekol 11 (Carl Zeiss-Jena) spectrophotometer. For quantitatively
determination a standard curve of gallic acid (0-200mg/l) was prepared in the same manner. Total phenol contents
were expressed as milligram gallic acid equivalent (GAE)/g based on dry weight.

Total flavonoids content of investigated Leaves:

Total flavonoids content of air dried leaves were determined calorimetrically using aluminum chloride as described
by Chang et al, (2002), the following experiment has been achieved at Chemistry department Faculty of
Agriculture, Mansoura University. About of 0.1g of air dried Leaves were dissolved in 1ml of distilled water.
Resulting solution (0.5 ml) was mixed with 1.5 ml of 95% ethyl alcohol, 0.1 ml of 10% aluminum chloride (AICI13),
0.1ml of 1M potassium acetate (CH3COOK) and 2.8 ml of distilled water. After incubation at room temperature
for 40 min, the reaction mixture absorbance was measured at 415nm against distilled water as blank, using a Spekol
11 (Carl Zeiss-Jena) spectrophotometer. Quercetin was chosen as a standard of flavonoids for making the standard
curve (0-50mg/1). The concentration of total flavonoids contents was expressed as milligram quercetin equivalent
(QE)/g based on dry weight.

Determination of Reducing power, (FRAP) radical scavenging activity:

Reducing power of methanolic leavess extracts was determined according to the method of Oyaizu (1986), The
following experiment has been achieved at Chemistry department Faculty of Agriculture, Mansoura University.:
Extract (0—100mg) from each sample in 0.20mol phosphate buffer, pH 6.6 (2.5ml) was added to 2.5ml potassium
ferricyanide (10mg/ml), mixture was incubated at 50°C for 20min. Trichloroacetic acid (TCA) (2.5ml, 100mg/ml),
was added to the mixture then centrifuged at 650g for 10 minutes. The supernatant (2.5ml) was mixed with distilled
water (2.5ml) and 0.5ml ferric chloride solution (1mg/ml) was added and the absorbance of the resultant color was
measured using a Spekol 11 (Carl Zeiss-Jena) spectrophotometer at 700nm. Higher absorbance of the reaction
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mixture indicated greater reducing power.

Determination of Lipid peroxidation (LPO) measurement of MDA-TBARS:

MDA analysis of plant extracts. was made according to the method Wu et al., (2000). For this purpose: 0.05 M
TRIS-HCI pH 7.4/0.15 M KCl and 0.2% Tween 20 with a buffer solution containing 1 mM hydrogen peroxide FR
and 3 mL were prepared daily. LPO for the measurement, 1 mL samples on after receipt of 0,6% TBA solution
and 2 mL distilled water was added and vortexes. Then 90°C for 30 minutes and the reaction was allowed resulting
pink color was extracted with 3 mL of n-butanol. Samples were centrifuged and the supernatant fraction obtained
after centrifugation of the color density was measured in a spectrophotometer at 532 nm.

Determination of Hydroxyl radical scavenging activity:

Hydroxyl radical scavenging activity was measured by the salicylic acid method (Smirnoff and cumbes 1989)
with some modifications7. Briefly the plant extracts were dissolved in distilled water at (10, 25, 50,100)pug/ml. A
Iml extract was mixed with 1ml of 9mmol/l salicylic acid, 1ml of 9mmol /I ferrous sulphate and 1ml of 9mmol /1
hydrogen peroxide. The reaction mixture was incubated for 60 min at 370c in a water bath after incubation the
absorbance of the mixtures was measured at 510nm using a UV/Vis spectrophotometer. The %hydroxyl radical
scavenging activity of test sample was determined accordingly in comparison with negative control. Negative
control was without antioxidant or extract. Gallic acid was taken as the positive control.

Determination of (DPPH) radical scavenging activity:

The DPPH free radical scavenging activity of Asteraceae (Family compositae) Leaves extracts at different
concentrations were measured from bleaching of the purple colour of (2.2 Diphenyl -1-picryl hydrazyl) was based
on the method of Pratap et al., (2013). Exactly 0.1 ml solution of different concentration of extract was added to
1.4 ml of DPPH and kept in dark for 30 min. The absorbance was measured at 517 nm, using a Spekol 11 (Carl
Zeiss-Jena) spectrophotometer. And the percentage inhibition was calculated by using the following Equation.

Percentage inhibition (%) = (A Blank — A Test) / A Blank) % 100

Determination of ABTS radical scavenging activity:

ABTS (2,2'-azino-bis (3-ethyl benzothiazoline-6-sulfonic acid) assay was based on the method of Re et al., (1999)
with slight modifications. 2ml of ABTS solution (1mg/1ml 0.1M phosphate buffer, pH 7.0) were added to 3ml of
MnO2 (25mg/ml in previous phosphate buffer). Mixture was shaken and centrifuged for 10 minutes, clear
supernatant was separated. Exactly 1mg of crude methanolic Leaves was dissolved in a mixture solvent (1ml) of
methanol and previous phosphate buffer in the ratio of 1:1. Resultant extract solution (20ul) was added to the
ABTS solution mixture, as previously described. Positive control sample was prepared exactly in the same manner
but differ only in the addition of 20ul of 2mM ascorbic acid, instead of extract solution. Blank sample was prepared
exactly in the same manner but differ only in the addition of 20ul of distilled water, instead of extract solution.
Absorbance of the resulting greenish-blue solution was recorded at wave length 734nm, using a Spekol 11 (Carl
Zeiss-Jena) spectrophotometer. The decrease in absorbance is expressed as a percentage of inhibition which was
calculated from the following equation:

A Blank — A Test
% Inhibition = x 100
A Blank
Crude methanolic and aqueous extracts of investigated leaves as Antibacterial activity:
To study the effect of investigated leaves extracts, three cultures of bacteria namely: Escherichia coli,
Staphylococcus aureus and Bacillus subtillis were used according to Shan et al., (2007). Briefly, nutrient agar
media and 30 ml were poured in the each Petri plate. Three wells of diameter 0.7 centimeter cut in each plate with
the help of cork borer and then sealed with nutrient agar. In each prepared plate, extracts of the same concentration
were poured in all wells using micro-pipette and three concentrations were made of each plant extract e.g.
concentration of methanolic and aqueous extracts of Moringa oleifera were (1, 2 and 4pg/ml), in separate nutrient
agar plates. Then, plates were incubated at 37°C for 24 hrs. The diameter of inhibition zones were calculated as
percentages.
Statistical analysis
Statistical analyses of all experimental data were done using the statistical software package (CoStat, 2005). All
comparisons were first subjected to one way analysis of variance (ANOVA) and significant differences between
treatment means were determined using Duncan’s multiple range test at P<0.05 as the level of the significance
(Duncan, 1955).

RESULTS

Preliminary phytochemical tests of crude aqueous and methanolic extracts of investigated leaves:

Table (2) represented the phytochemical constituents of crude methanolic and aqueous extracts of Moringa oleifera
leaves. The crude methanolic and aqueous extracts of investigated leaves were rich in terpenes, tannins, flavonoids,
alkaloids, carbohydrate or glycosides and phenolic glycosides within the acceptable limits. But, aqueous extract
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was poor in resins.
The methanolic extract was higher in focus than aqueous extract, where it is more polarity according to Haghi et
al., (2014).

Table (2) Phytochemical tests (Qualitative)
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Our data about Moringa olifera leaves were in agreement with those reported by Vinoth ez al., (2012),
who found that the phytochemical analysis catecholic tannins were found in Moringa olifera in the solvents such
as chloroform, ethanol and aqueous. The ethanol extract of Moringa olifera showed the presence of flavanoids,
tannins, glycosides and terpinoids were found in presence of ethanol and aqueous extract. Alkaloids were observed
only in chloroform extract of Moringa olifera. In all plant extracts found flavanoids except in chloroform extract
of Moringa olifera. Saponin were observed in the chloroform and aqueous extract of Moringa olifera. Terpenoids
were observed in the ethanol and water extract of Moringa olifera.

The data about Moringa olifera leaves were in agreement with those reported by Patel et al., (2014), who
established that Moringa oleifera is a good source of various phytochemicals like alkaloids, flavonoids,
carbohydrates, glycosides, saponins, tannins and Terpenoids in the both extracts.

The results of aqueous and methanolic extracts of Moringa olifera leaves were agreed with those
suggested by Bamishaiye et al.,, (2011), who found that The Phytochemical screening showed that all leaves
contain phenolics, Tannins, Alkaloids, Saponins, Flavonoids, Steroid and does not contain phylobatanin and
tripertenes.

Total polyphenols and Total flavonoids content of investigated leaves:

Total polyphenols include several classes of phenolic compounds that are secondary plant metabolites and integral
part of human and animal diets. Flavonoids are large group of the phenolic compounds consisting mainly of
flavonols, flavanols and anthocyanins. Phenolic compounds can play an important role in preventing body cells
and organs from injuries by hydrogen peroxide, damaging by lipid peroxides and scavenging or neutralizing free
radicals (Sroka and Cisowski, 2003).

It has been reported that free radical scavenging and antioxidant activity of many medicinal plants are
responsible for their therapeutic effect against cancer, diabetes, tissue inflammatory and cardiovascular diseases
(Cai et al., 2004). Also, it was found that high total phenols content increase the antioxidant activity and there is
a linear correlation between phenolic content and antioxidant activity in fig leaves extract (Changwei et al., 2008).

Table (3) showed the total polyphenols (mgGAE/g) and total flavonoids (mgQE/g) contents of Moringa
oleifera leaves. Data in Table (3) illustrated that, Moringa oleifera leaves contained average values of
129.44mgGAE/g and 20.43mgQE/g, dry weight for total polyphenols and total flavonoids, respectively.

Finally, Moringa oleifera leaves have the highest concentration of total polyphenols, that was
129.44mgGAE/g. While, The lowest concentration of total flavonoids, was 20.43mgQE/g.

Table (3) Total polyphenols and Total flavonoids content

Plant Leaves Total polyphenols (mgGAE/g) | Total flavonoids (mgQE/g)

Moringa oleifera 129.44 20.43

Previous data for Moringa oleifera leaves were in agreement with those reported by Pakade et al., (2012),
who quantified that total flavonoids content was 21.15 mgQE/g of for Moringa oleifera leaves in india. While, the
total phenolic contents in Mardaan 127.9 mgGAE/g.

The findings were higher than the results of Moringa oleifera leaves for total polyphenols contained was
129.44mgGAE/g, while were lowest for total flavonoids contained, was 20.43mgQE/g, recorded by by Mukunzi
et al, (2011), who found that the total polyphenols and total flavonoids contents in M. oleifera which were
30.02mgGAE/g and 52.18 mgQE/g, respectively.

The results were in the same line with those reported by El-Awady et al., (2016), who stated that total
phenolic contents ranged between 137.53 to 37.6 mg, While the total flavonoids contents ranged between 33.40 to
8.22 (mg QE/g) in Moringa peregrine and Moringa oleifera extracts, respectively.

Ayodele et al., (2015), found in the dry leaf extracts of Moringa oleifera while the least values of total
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flavonoid content (0.275+0.0015mg quercetin EQ/g) and total phenolic content (2.35+0.01 mg gallic acid/g),

respectively.

Reducing power and Lipid peroxidation of leave extracts:

Efficiency of methanolic and aqueous leave extracts to reduce Fe™ to Fe** was determined according to the

method of Oyaizu (1986). Optical density of reaction mixture was measured at wave length 700nm using a Spekol

11 (Carl Zeiss-Jena) spectrophotometer. The obtained data are presented in table (4) the absorbance showed the

reducing power for different concentrations of crude methanolic and aqueous extracts of Moringa oleifera leaves.

Data expressed as absorbance at 700nm for producing color as a result for using three concentrations (20, 40 and

80 mg/ml) for each sample. From table (4), some points could be deduced:

e The reducing power capacity increased with increasing the methanolic and aqueous extracts concentrations for all
samples.

e Moringa oleifera leaves have the highest reducing power which was ranged from 0.818 to 3.021 for methanolic extract
at the concentrations of 20 and 80 mg/ml, respectively. While, they have the reducing power of aqueous extract which
was ranged from 0.519 to 2.227 at the concentrations of 20 and 80 mg/ml, respectively.

e High levels of reducing power indicated the presence of some compounds which could be considered electron donors
and could react with free radicals to convert them into more stable products (Arabshahi and Urooj, 2007).

The results of Moringa oleifera leaves in methanolic extract for reducing power was 0.519 at
Concentration 20mg/ml, These findings was in the same line with those reported by Sravanthi and Rao (2014),
who found that antioxidant activity concentration, for reducing power, (510mg/g),dry wt, of Moringa oleifera.

Previous data of Moringa oleifera leaves for reducing power activity which ranged from (0.818 and 0.519)
at Concentration 20mg/ml, in methanolic and aqueous extracts consecutively, which agreed with those obtained
by Ogbunugafor et al., (2011), who found reducing power activity ranged from (0.531 to 0.798mg/ml), at
concentration 25 and 100(pg/mL) of Moringa oleifera seeds extract.

Ekaluo et al., (2015), who fount that reducing power of M. oleifera, ranged from 0.685 to 0.757at
concentration 20 and 100 (ug ml'), respectively. While, Fakurazi et al, (2012), found antioxidant properties of
Moringa oleifera leaves using FRAB, were 201.2 and 237.6uM TEAC/100g dw, in aqueous and ethanolic extracts
respectively.

Present data agreed with those obtained by Sultana ez al., (2009), who mentioned that the reducing power
of ethanol and aqueous leaves extract, were 2.50 and 2.88(expressed as absorbance values at 700nm), respectively.

Table (4) Reducing power and Lipid peroxidation

Leaves Extracts Conc. mg/ml | FRAP at 700nm LPO at 532 nm

20 0.818 1.019

Methanolic 40 2.028 0.717
Extract

80 3.021 0.306

20 0.519 1.530
Aqueous

Extract 40 1.078 0.801

80 2.227 0.403

Lipid peroxidation (LPO) measurements using as standard Fenton Quercetin, Resvesterol reagents MDA -

TBARS by the method of Wu ef al, (2000). Optical density of reaction mixture was measured at wave length

532nm using a Spekol 11 (Carl Zeiss-Jena) spectrophotometer. The obtained data are presented in table (4) the

absorbance showed the Lipid peroxidationfor different concentrations of crude methanolic and aqueous extracts

of Moringa oleifera leaves. Data expressed as absorbance at 532nm for producing color as a result for using three

concentrations (20, 40 and 80 mg/ml) for each sample. From table (4), some points could be deduced:

e The lipid peroxidation (LPO) capacity increased with increasing the methanolic and aqueous extracts concentrations

for all samples.

e  Moringa oleifera leaves have the highest lipid peroxidation which was ranged from 1.019 to 0.306 for methanolic
extract at the concentrations of 20 and 80 mg/ml, respectively. While, have the lipid peroxidation of aqueous extract
which was ranged from 1.530 to 0.403 at the concentrations of 20 and 80 mg/ml, respectively.

e ROS-mediated oxidation of membrane lipids result in the formation of lipid peroxidation of membrane (LPO)
product as MDA (malondialdehyde) is generally considered to be degradation of polyunsaturated lipids. This
compound is a reactive aldehyde and is one of the many reactive electrophile species that cause toxic stress in cells
(Yildirim and Gokge, 2014).

The results of Moringa oleifera leaves in methanolic extract for lipid peroxidation was 1.019 at
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Concentration 20mg/ml, These findings was in the same line with those reported by Florence et al., (2014), who
revealed that lipid peroxidation inhibition value (3.458+2.37), of Moringa oleifera leaves extract.

Previous data of Moringa oleifera leaves for lipid peroxidation which ranged from (0.818 and 0.519) at
Concentration 10mg/ml, in methanolic and aqueous extracts consecutively. which agreed with those obtained by
Nanjappaiah and Shivakumar Hugar (2013), who found the effects of Moringa oleifera seeds extract on LPO
Levels, was (0.388mg/kg).

Sreelatha and Padma (2009), who fount that antioxidant profiles of Moringa oleifera (Concentration in
micrograms (pg /ml) needed for 50% inhibition), ICseranged from 25.32 and 30.15 (pug/ml), in mature and tender
leaf extract, respectively. Also, Qwele et al., (2013), who found that lipid peroxidation of Moringa oleifera leaves,
was 47.90%.

Determination of Antioxidant Activity Using the 2,2 Diphenyl-1-picrylhydrazyl (DPPH) and Hydroxyl
radical (OH) Radical Scavenging Activity:

The capacity of Moringa oleifera leaves methanolic and aqueous extracts, radical scavenging ability using the
stable radical DPPH and OH.

The antioxidant activity of methanolic and aqueous extracts prepared from the studied plant species are
reported in Table (5).

The concentration of an antioxidant needed to decrease the initial DPPH concentration by 50% (ICso) is
a parameter widely adapted to measure the antioxidant activity (Sanchez et. al. 1998). The lower ECso pointed to
the higher antioxidant activity.

The antioxidant activity of the tested extracts were measured using DPPH radical scavenging activity.
The antioxidants scavenging activities of DPPH are attributed to their hydrogen-donating abilities (Biswas et al.,
2010). VitaminC was used as the reference compound.

From table (5), it is clear that the scavenging effect (ICso) of methanolic extracts for Moringa oleifera
leaves have the most effective of inhibition percentage (0.015), followed by aqueous extract which was (0.018),
respectively.

Different studies indicated that the electron donation capacity which reflecting the reducing power of
bioactive compounds was associated with antioxidant activity (Siddhuraju ef al., 2002).

The data were parallel with that recorded by Sravanthi and Rao (2014), who determined the antioxidant
capacity of Moringa oleifera leaves. The antioxidant activity for DPPH scavenging were (0.63mg/g dry wt).

The present data of Moringa oleifera leaves for antioxidant capacity are agreed with those found by
Sreelatha and Padma (2009), who calculated the ICsy of antioxidant activity for methanolic extract of Moringa
oleifera leaves using DPPH scavenging which was 18.15 and 19.12(pug/ml) of mature and tender leaf extract,
respectively.

Mrudula et al., (2014), The ICs, of antioxidant activities using DPPH assay of M. oleifera leaves was
69.52(ug/ml). Das, et al., (2012), who found that The ICsp value of MOL extract for 2, 2-diphenyl-1-picrylhydrazyl
radical scavenging was 18.54 pg mL)"!. Also, Qwele et al., (2013), who found the 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical was 58.95+0.3% of Moringa oleifera leaves.

Table (5) Antioxidant capacity determined by (DPPH") and (OH") radical scavenging:-

Plant leaves DPPH" ICso OH' radical (mgGAE/g)
Methanolic 0.015 47.22
Aqueous 0.018 43.89

From table (5), it is clear that the scavenging effect OH radical of methanolic extracts for Moringa oleifera
leaves have the most effective as antioxidant activity percentage (47.22 mgGAE/g), followed by aqueous extract
which was (43.89mgGAE/g), respectively.

The OH scavenging ability of the M. oleifera leaf extract could be attributed to the presence of
polyphenols which are capable of donating hydrogen atoms to OH radicals, thus inhibiting the oxidation process
Zang et al., (2003).

The present data of Moringa oleifera leaves for antioxidant capacity are agreed with those found by Oboh
et al., (2015), who found that The Moringa oleifera leaves extract scavenged NO*, OH*, chelated Fe?', and
inhibited MDA production in a dose-dependent pattern with ICs values of 1.36, 0.52, and 0.38mg/mL and 194.23
ug/mL, respectively.

The data were parallel with that recorded by Mrudula et al., (2014), who found that ICsy values for
radical scavenging activity assays of methanol extracts of Moringa oleifera was 331.62 (ug/ml).

Hanaa and gamal (2013), who established The Moringa oleifera seeds showed remarkable antioxidant
activity, compared with that of commonly used antioxidants (a-tocopherol, BHT and BHA) as determined by OH
radical scavenging, ICso was 45.62 ug ml..
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Antioxidant capacity of leaves extracts determined by (ABTS") cation radical:

The capacity of Moringa oleifera leaves methanolic and aqueous extracts to scavenge the ABTS radical was
determined separately and compared with the reduction of ascorbic acid as a control sample which is known as a
strong reducing agent.

From table (6), it could be seen that all extracts showed different degrees of inhibition capacity, but their
capacities were inferior than ascorbic acid which have the maximum inhibition (91.41%).

From the same table, it is clear that methanolic extract of M. oleifera leaves have the lowest absorbance
value (0.062) with the highest value of inhibition percentage (93.48%) followed by aqueous extract which have
(70.08%) as inhibition capacity.

Different studies indicated that the electron donation capacity which reflecting the reducing power of
bioactive compounds was associated with high antioxidant activity (Siddhuraju et al., 2002).

Table (6) Antioxidant capacity determined by (ABTS") cation radical

Methanolic extract Aqueous extract

Plant leaves
Absorbance | % Inhibition Absorbance | % Inhibition

Moringa oleifera 0.062 92.48 0.079 70.08
+Ve Control. (Ascorbic 91.41
acid)
-Ve Control 0

The present data of M. oleifera leaves for antioxidant capacity was (92.48%) for methanolic extract are
agreed with those found by Qwele et al, (2013), who mentioned that antioxidant potential of Moringa oleifera
leaves, was 93.51%. Also, he present data of M. oleifera leaves for antioxidant capacity was (70.08%) for aqueous
extract are agreed with those found by Masika et al., (2013), who mentioned that antioxidant potential of Moringa
oleifera leaves, was 68.6%.

Sravanthi and Rao (2014), who determined the antioxidant capacity of Moringa oleifera leaves. The
antioxidant activity for DPPH scavenging were (5.0+0.3mg/g dry wt). Also, Florence e al., (2014), who found
that the antioxidant activity using ABTS Moringa oleifera was average 99.860%.

Effect of investigated leaves extracts as antibacterial agents:

The effect of various concentrations (1, 2 and 4pg/ml) of Moringa oleifera leaves crude methanolic and aqueous
extracts on the growth inhibition of Escherichia coli, Staphylococcus aureus and Bacillus subtillis, are shown in
table (7). It is clear that growth inhibition percentage increased gradually with increasing the concentration of the
extracts for all microbial strains under investigation.

From table (7), it could be observed that Moringa oleifera leaves for methanolic extract produced the
highest growth inhibition (20 and 17mm) against Escherichia coli and Bacillus subtillis at concentration 4pg/ml,
respectively. While, the percentages of growth inhibition for St.coccus aureusextracts ranged from (9 to 13.5mm)
in the same extract at concentration 1 and 4pg/ml, respectively.

Moreover, the Moringa oleifera leaves for aqueous extract produced the highest growth inhibition ranged
from (8.5 and 13mm) against St.coccus aureus at concentration 1 and 4pug/ml, respectively. While, the percentages
of growth inhibition of Escherichia coli and Bacillus subtillis, which were (10.25 and 10.5mm) in the same extract
at concentration 4ug/ml, respectively.

Table (7) Growth Inhibition of Bacerial

Leaves Extract Concentration mm of growth inhibition for :
extract (ng/ml) E. coli | St aureus | B. subtillis
1 11 9 10.5
Methanolic 2 17 11.5 14
Moringa 4 20 14.5 17
oleifera 1 6.75 8.5 7.5
Aqueous 2 8.5 10.25 9
4 10.25 13 10.5

The results of several authors were agreed with that obtained, for instance, Ashok et al., (2014), found
that antimicrobial activities of Moringa oleifera Aqueous extracts on E. Coli and St. aureus were 12 and 10mm,
respectively.

The results were highest compared with that obtained by PAL et al., (1995), who found antibacterial
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activity of ethanolic extract for Moringa oleifera, on E. coli, B. subtillis and St.coccus were 19, 15 and 13mm,
consecutively. Also, Bijal et al., (2015), who showed the maximum zone of inhibition against E. coli and St.
aureus (28 and 26mm) of methanolic Moringa leaves extract. Likewise, the ethanol extract showed maximum
zone of inhibition against E. coli and S. aureus (23 and 17mm) in Moringa flower, consecutively.

Marrufo et al., (2013), who established the antimicrobial activity of the leaf essential oil of Moringa
oleifera against B. cereus and E. coli were 10.7 and 6.7, at concentration 10pg, respectively. Moreover, Rahman
et al., (2009), who found the antibacterial activity of Moringa oleifera leaf aqueous extracts, were 17.25 and 12mm,
for B. subtillis and St. aureus, respectively.

Conclusion

Phytochemical tests of investigated plants showed the highest content of Terpenes, Tannins, Flavonoids, Saponin,
Glycosides, Alkaloids and phenolic glycosides. Medicinal plant extract containing high percentage of active
compounds such as Polyphenols and Flavonoids for Moringa oleifera leaves. The impact of natural extracts as
antioxidant tested using (DPPH-ABTS-FRAB-LPO-OH radical) showed high ability of these plants to scavenging
the free radicals in laboratory. Moreover, methanolic extracts were the most effective bacterial inhibitor followed
by aqueous extract on E. coli, St. aureus and B. subtillis.
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