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Abstract

Moringa oleifera Lam. (Sazna) is considered a miracle plant of nature possessing outstanding medicinal
properties and nutritional values. Almost all the parts of this plantare edible and also have potential
bioactivity.The leaves, flower, seeds have been used traditionally as folk remedies for the treatment of many
diseases such as diabetes, constipation, gastritis, ulcerative colitis, etc. For the amazing nutritious and medicinal
value, our study focused on the bioactivity and phytochemicals of Moringa oleifera extracts. Phytochemicals are
the chemical compounds produced by plants, are involved in protection against fungi, plant viruses and bacterial
infection. The preliminarily phytochemical screening revealed the extract richness of Alkaloid, carbohydrate,
coumarin, flavonoid, glycoside, phenol, protein, vitamins, minerals etc. in both flower and leaf extracts.
Quantitative analysis revealed that the highest amount of phenol, flavonoid, tannin, protein were found for
Sazna flower ethanolic extract (SFM), Sazna flower methanolic extract (SFE), Sazna leaf ethanolic extracts (SLE)
and SFM respectively.Antioxidant activity was determined by FRAP (Ferric oxide reducing power). The highest
(202.18+0.087 pg/mlL) ferric oxide reducing activity was found for SFE in comparison to other extracts. For the
reducing power assay, SFM showed the highest amount of reducing sugar content (896.55+0.77 pug/mL). The
highest Vitamin C content (6.81+0.007 pg/mL) was found for SFM at 1000 pg/mL. The results suggest that M.
oleifera (Sazna) has outstanding antioxidant activity and could serve as a potential source of natural
antioxidants. However, antimicrobial assays were done with flower and leaf extracts at different solvents at
different concentrations.Findings from this study revealed that The maximum activity was observed for
methanolic flower extract (14.5+0.5 mm) against gram-positive bacteria and methanolic leaf extract (10.2+0.25
mm) against gram-negative bacteria both at a concentration of 10 mg/disc thus suggests need to refine and
standardize these extracts as an alternative source of antimicrobial medicines.The data obtained from this study

on bioactivities and phytochemicals of M. oleifera will be useful for the further discovery of new drugs.

* Corresponding Author: Tanvir Ahamed D4 tanvirahamed@juniv.edu
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Introduction

From ancient times plants are always been considered
a major source of medicine. According to the world
health organization (WHO), medicinal plants are
being used as natural remedies for multiple diseases
and around 80% of the people around the world
depend on indigenous medicine for their basic
healthcare requirements (Valdez-Solana et al., 2015;
Duraipandiyan et al., 2006). Usage of plants as
indigenous medicine is increasing day by day as they
are reported as safe, nontoxic, less expensive, rarely
have side effects and are readily available. The
presence of different bioactive compounds and
elemental composition of the plant may be the main
reasonfor using the plant as the source of medicine
(Demiray et al., 2009).As adverse effects and
microbial resistance are developing due to using
chemically synthesized drugs, scientists are turning to
ethnomedicine. Scientists found a huge number of
phytochemicals from plants that have been reported
as a safe and potential alternative to chemically
synthesized drugs with fewer adverse side effects

(Sasidharan et al., 2011).

A large number of medicinal plants are used of which
the most promising one is Moringa oleifera Lam.
(Moringa) belongs to the family moringaceae.
Moringa species is widely distributed throughout
India, Pakistan, Bangladesh, Afghanistan Africa,
Saudi Arabia, Southeast Asia, the Caribbean Islands,
and South America (Bamishaiye et al., 2011).
However, Moringa oleifera is commonly known as
‘Drumstick’ but it is also known as horseradish tree,
ben oil tree, miracle tree and mother's best friend. It
is a small plant having a height of 10-12m height but
rich in different types of phytochemicals such as
proteins, vitamins, minerals, folic acid and a-
carotene (Dahiru et al., 2016). Besides, the foliage
of M. oleifera is well-known not only as a rich source
of phenolics and glucosinolates, minerals,
tocopherols, carotenoids, folate, polyunsaturated fatty
acids, and ascorbic acid (Saini et al., 2016) but also
contain vital minerals such aszinc, magnesium,
manganese, iron, potassium, calcium, copper, etc
(Paikra, 2016).
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M.oleifera is being considered one of the world's most
treasurers trees, as almost every part of the tree is
edible or exhibits beneficial properties. Both leaf and
young shoots are eaten as greens, in salads, in
vegetable curries, and as pickles. The leafcan be eaten
in multiple formats; fresh, cooked, or leaf can be
stored as dried powder for many months without
refrigeration, and reportedly without loss of

nutritional value (Mahmood et al., 2010).

For understanding the beneficial effect of this plant
different type of study has been performed which
reveals that one hundred grams of dry M.oleifera leaf
contain nine times the vitamin A compared to carrots,
fifteen times compared to the potassium of bananas,
seventeen times compared to the calcium of milk,
twelve times compared to the vitamin C of oranges
and twenty-five times compared to the iron of spinach
(Vaidya and Devasagayam, 2007). The leaves and
seeds of M. oleifera Lam. may protect against some
effects of arsenic toxicity which is an especially
important light of the news. One of the major global
public health concerns is the contamination of the
groundwater with the arsenic and M. oleifera seeds
have been found to show extraordinary result for the

water purification process (Gupta, 2010).

The different pharmacological studies revealed that
different extracts of this plant exhibited multiple
bioactivities. Studies showed that alcoholic extract of
leaf of M. oleiferais highly functional against pain
and therefore it can be concluded this plant has
analgesic activity whereas the aqueous extract
of M.oleiferaroots also shows an impressive
antifertility profile. M. oleifera is reported to exhibit a
wide range of pharmacological effects that include
Diuretic, antiulcer, hypotensive, hypolipidemic,
hepatoprotective, antifungal, antibacterial, antitumor,
antipyretic, antispasmodic and activities (Biswas et

al., 2012).

Based on the nutritional, biological, pharmacological
activity of this plant the current study is designed to
investigate the bioactivity, both qualitative and
phytochemical

quantitative analysis and the
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antimicrobial potential of both flower and leaf

extracts.

Materials and methods
Study location and plant materials

The experiments were conducted at the Cell Genetics

and Plant Biotechnology Laboratory (CGPBL),
Department of Biotechnology and  Genetic
Engineering, Jahangirnagar University, Savar,

Dhaka-1342, Bangladesh (23°53’14’' N 90°15’56’" E).
The leaves and flowers of M. oleifera were collected
from the germplasm centre of Bangladesh Livestock
(BLRI), Dhaka-1342,

Research Institute Savar,

Bangladesh.

Preparation of extracts

The collected leaf and flower of M. oleifera were
washed thoroughly using distilled water. After
washing, samples were sun-dried for seven days and
then dried in a hot air oven (JSR, Korea) at 50°C for
72 h. Both leaf and flower were ground separately in a
mechanical grinder to get a uniform coarse powder.
The powdered materials were taken in separated
conical flasks with 70% ethanol and 70% methanol as
the solvent and kept in an orbital shaker for three
days at room temperature. The extracts were filtered
using Whatman no. 1 (pore size 11 um) filter paper
and the filtrates were concentrated using an
evaporator at 45°C, and finally, stock solutions of the
extracts (100 mg/mL) were prepared using 0.1 N
NaCl.

Determination of extraction yield

After the preparation of the stock solution of extracts,
the extraction yield was determined. The yield
coefficient is the ratio of the percentage of the weight
of extract after evaporation per weight of dry powder

taken (Polash et al., 2017).

weight of extract agter evaporation
weight of dry powder taken

Extraction yield = X100

Qualitative screening of phytochemicals
The phytochemical screening was carried out in terms
of qualitative and quantitative analysis using different

standard methods. Different extracts of M. oleifera
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were screened for the presence and absence
ofalkaloid,

glycoside, phenol, protein, resin, saponin, tannin and

carbohydrate, coumarin, flavonoid,

terpenoid.

Test for Alkaloid (Wagner's Test)

1 mL of different extracts of M. oleifera were taken
into test tubes. Then 3-4 drops of Wagner’s reagent
(1.27 g iodine +2 g KI. in 100 mL distilled water) were
added to the test tubes. After mixing, the solutions
were heated at 60°C for 30 minutes in the heated
water bath. The appearance of a radish brown color

indicated the presence of alkaloids (Rizk, 1982).

Test for Carbohydrates (Fehling's Test)

An equal volume of Fehling's A (copper sulfate in
distilled water) and Fehling’s B (Na-K tartarate and
sodium hydroxide in distilled water) reagents were
taken into test tubes and mixed thoroughly. The tubes
were boiled (65°C) in the water bath for a minute.
Then an equal volume of different extracts of M.
oleifera was added to the reagent mixture and boiled
for 10-15 min. A primarily yellow color appeared and
finally, a brick-red precipitate of cuprous oxide was
obtained and indicated the presence of reducing

sugars (Patel et al., 2014).

Test for Coumarin

2 mL of different sample extracts were taken into test
tubes. Then 2.5 mL of 10 % NaOH were added to each
tube. The yellow color of the mixture indicated the

presence of coumarin (Ugochukwu et al., 2013).

Test for Flavonoids (Alkaline Reagent Test)

Few drops of 10 % NaOH were added to test tubes
each containing 1 mL of sample extracts. The addition
of NaOH to sample solution initiated the formation of
intense yellow color and then the solution became
colorless upon addition of few drops of diluted acid
HCL. This indicates the presence of flavonoids

(Mondal et al., 2017).

Test for Glycosides
1 mL of glacial acetic acid were added to test tubes

each containing 1 mL of sample extracts and then a
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few drops of ferric chloride (FeCls) solution was
added in each tube. The appearance of a brown color
ring at the top indicated the presence of glycosides

(Ahamed et al., 2017).

Test for Phenols (Ferric Chloride Test)

1 mL of different sample extracts were mixed with 1
mL of distilled water or ethanol into test tubes. Then
few drops of ferric chloride (FeCl;) were added to the
solution. The plant extracts containing phenolic
compounds showed red, blue, green and purple color

(Soloway et al., 1952).

Test for Proteins (Xanthoprotic Test)

1 mL of each extract of M. oleifera wastaken into test
tubes. 2-6 drops of concentrated HNO; were added to
each tube. Then concentrated NaOH solution was
added to neutralize the solution. The appearance of
yellow or orange colour indicates the presence of
protein and amino acids in the sample extracts

(Mondal et al., 2017).

Test for Resins

1 mL of different sample extracts was taken into test
tubes. In each tube, few drops of acetic anhydride
were added. Then 1 mL of concentrated sulphuric acid
was added by the side of the test tubes. The presence
of yellow to orange color confirmed the presence of

resins in the extract samples (Igbal et al., 2015).

Test for Saponins (Foam Test)

1ml of the different extracts of M. oleifera taken in the
test tubes containing 2ml of water and shaken for 5
minutes. The formation of a 1 cm thick layer of foam
for 10 minutes indicated the presence of saponins

(Kumar et al., 2015).

Test for Tannins

1 mL of distilled water were added to test tubes
containing 0.5 mL of different sample extracts and
then 1-2 drops of ferric chloride (FeCls) solution were
added in each tube. The blue color was appeared
indicating the presence of gallic tannin and the green
black color was appeared indicating the presence of

catecholic tannin (Patel et al., 2014).
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Test for Terpenoids (Salkowski test)

5 mL of different sample extracts were taken into test
tubes and mixed properly with 2 mL of chloroform.
Then 3 mL of concentrated sulphuric acid was added
to each tube. The appearance of the reddish-brown
coloration at the interface indicates the presence of

terpenoids (Sheel et al., 2014).

Determination of total phenolic content

The total phenol present in the different extracts of
M. oleifera was determined using the method of
(Shohael et al., 2006a). Briefly, 0.1 mL of each extract
and standards were mixed with 2.5 mLdistilled water
which is followed by the addition of 0.1 mL (2 N)
Folin—Ciocalteu reagent. After vigorous mixing, the
mixture was kept at room temperature for 6 min.
Following that, 0.5 mL of 20% sodium carbonate
(Na=CO3) solution was added. After all test tubes
containing the respective mixture were incubated for
30 min at room temperature in the dark and then

color changed was observed.

The absorbance was measured at 760 nm in a UV-
UV-Visible
Spectrophotometer, PG Instruments Ltd., United

visible  spectrophotometer  (T60
Kingdom). Total phenolic content was expressed as
microgram of Gallic Acid (C;HsOs) Equivalent (ug
GAE)/ml of extract.

Determination of total flavonoid content

The total flavonoid content of the different sample
extracts was determined by the method of (Shohael et
al., 2006b). 0.25 mL of each extract/standard was
mixed with 0.25 mL distilled water in test tubes.
Then, 75 uL of 5% sodium nitrate solution was mixed
extract/standard. After 6 min, 0.15 mL of 10%
aluminum chloride (AICl3) solution was added, and
the mixture was allowed to stand for a further 5 min
and then 0.5 mL of 1 M sodium hydroxide (NaOH)
was added. Again, 2.5 mL distilled water was mixed
properly. The absorbance was measured instantly at
510 nm in a T60 UV—visible spectrophotometer. The
concentration of flavonoids was expressed as
microgram of Catechin (CisH1406) Equivalent (ug
CE)/ml of extract.
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Determination of total tannin content

The tannins were determined by the Folin-Ciocalteu
method. At first 0.1 mL of each extract was added to a
test tube (10 mL) containing 7.5 mL of distilled water.
Then 0.5 mL of Folin-Ciocalteu phenol reagent and 1
mL of 35 % Na-COj3 solution were added to each test
tube. Finally, the volume was adjusted to 10 mL using
distilled water. The mixture was shaken well and kept
at room temperature for 30 min. Absorbance for test
and standard solutions were measured against the
UV-Visible

content was

blank at 725 nm with a
spectrophotometer. The tannin
expressed in terms of ug of TAE/ml of extract. This
protocol of total tannin estimation was adopted from

(Tambe et al., 2014) with some modifications.

Determination of total protein content

To determine total protein content bovine serum
albumin (BSA) was used as a positive control. At first,
0.2 mL of each extract was taken in test tubes. After
that, 2 mL of alkaline copper sulphate reagent
(analytical grade reagent) was added to the tubes and
mixed the solutions properly by vortex mixer.
Subsequently, the mixture was incubated at room
temperature for 10 min. Then 0.2 mL of Folin-
Ciocalteau reagent was added to each tube and these
were incubated for 30 min. The optical density was
UV-vis

spectrophotometer. This method was adopted from

measured at 660 nm with a

(Peterson, 1977) and is also known as the Lowery

method.

Antioxidant activity

Ferric reducing antioxidant power (FRAP) assay
The FRAP assay of M. oleifera leaf and flower extracts
was performed according to (Tanvir et al., 2017) with
little modification. Different concentrations (62.5
pg/mL, 125 pg/mL, 250 pg/mL, 500 ug/mL, 1000
pg/mL and 2000 ug/mL) of standard or sample
extracts were prepared and placed into different test
tubes. From prepared samples, 0.2 mL of the
different concentrations of standard and sample
extracts were taken into different test tubes.Then 1.5
mL of FRAP reagent was added to each tube. Then

the mixtures were incubated for 4 min at 37 °C in the
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heated water bath. After that time, the absorbance of
the mixtures was measured at 593 nm using UV-—
visible spectrophotometer. The absorbance of the
standard was plotted against concentration to prepare
a standard curve. The absorbance of the sample
extracts was expressed as microgram of Green vitriol

(FeS04.7H20) equivalent per millilitre (ugFE/mL).

Estimation of total Vitamin-C content

Total vitamin-C content is estimated by following the
(Omaye et al., 1979) colorimetric method with slight
modification. Different concentrations (125 ug/mlL,
250 pg/mL, 500 ug/mL and 1000 pg/mL) of sample
extracts and standard were prepared of which 500 pL
of sample and standard were taken in each test tube.
Then 100 pL 2,4- dinitrophenylhydrazine thiourea-
copper (DTC) solution was added to each tube. The
solutions were mixed properly and incubated for 3
hours at 37°C. After that, 750 uL of ice-cold 65%
sulphuric acid was added to each tube and mixed
thoroughly. Then, tubes were kept at room
temperature for 30 minutes. The absorbance of the
standards and samples were measured at 530 nm
using a UV-Visible spectrophotometer. The ascorbic
acid content of sample extracts of various dilutions
was expressed as microgram of ascorbic acid per mL

of sample extracts (ug AA/mL).

Estimation of Total Reducing Sugar Content

The total reducing sugar (carbohydrates) content of
M. oleifera flower and leaf extracts was determined
by the

modification (Somogyi, 1952). Different dilutions of

Nelson-Somogyi method with some

standards and sample solutions were prepared in
different falcon tubes or test tubes. 1 mL of different
dilutions of standards and sample solution was
pipetted out to different falcon tubes. 1 mL of copper
reagent was added to each tube and mixed properly
by vortex mixer. These solutions were boiled at 90°C
for 15 minutes in the water bath and then cooled.
After cooling, 1 mL of arsenomolybdate (color
reagent) was added to the mixture and the solutions
were mixed well. The optical density was measured at
520 nm with a UV-vis spectrophotometer against a

blank containing reagent and distilled water, without
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any sample or standard solution, which was also

prepared through the above procedure. The
absorbance of glucose solutions was plotted against
concentration to get a standard calibration curve.
Total glucose content present in each sample extract
was expressed as microgram of glucose equivalent per

mL of sample extracts (ug Glucose/mL).

Screening of Antimicrobial Activity

Antibacterial activity of ethanolic and methanolic
extracts of M. oleifera leaf and flower extracts was
determined by the disc diffusion method according to
the protocol described (Polash et al., 2017).

The bacterial strains used for the experiment were
collected as pure cultures from the Dept. of
Biotechnology and Genetic Engineering,
Jahangirnagar University. Both gram-positive and
gram-negative organisms were used for this test.The
organisms used in this research were Bacillus subtillis
and Escherichia coli. All isolates were sub-cultured
onto selected culturing media to ensure purity and
confirm their identification. The test organisms were
cultured overnight at 37°C before being used in the

antibacterial assay described below.

Four different concentrations of ethanolic and
methanolic extracts of M. oleifera leaf and flower
extracts were used in this antibacterial screening.
These were 10 mg/ml, 7.5 mg/ml, 5 mg/ml and 2.5
mg/ml prepared by dissolving each 10 mg, 7.5mg, 5
mg and 2.5 mg of 3 solvent extracts of leaf and flower
in 1 ml of 0.9 % NaCl solution respectively. The
mixtures were prepared in centrifuge tubes. Prepared
concentrations of each extract were tested against the

two types of bacterial strain indicated above.
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To perform an antibacterial activity, discs were
prepared from Whatman no. 3 filter paper. The
diameter of a disc was 5.55 mm. Standard discs
(positive control) were prepared by soaking the filter
paper
mg/ml).Blank discs were used as negative controls

discs with tetracycline solution (10
which were prepared by soaking the filter paper discs
with 0.9% NaCl solution. Sample discs were prepared
by soaking the filter paper discs with the ethanolic
and methanolic extracts of M. oleifera flower and
leafextracts. The zone of inhibition around the sample
discs indicated the antibacterial activity of Moringa
oleifera leaf and flower extracts. At first, the Petri
plates were marked properly. The soaked filter paper
discs were air-dried in a laminar airflow hood and
placed on the LB agar medium that was pre-

inoculated with the test organisms by sterile forceps.

The discs were placed separately on the medium.
After placing the discs on the previously marked zone
on the agar medium, the plates were kept upside
down in the incubator at 37 °C to let the bacteria
grow. The zone of inhibition was measured at each
hour. In this manner, the zone of inhibition was
measured for 8 hours. After 24 hours, the zone of

inhibition was also measured.

Results

Extraction yield

The extraction yield of each sample in different
solvents are summarized in Table 1. However, results
showed a significant difference in the extraction yield
using different solvents. Among solvents tested, the
highest extraction yield (12.8%) was found in ethanol
(leaf) which is followed by methanol leaf (12%),

methanol flower (11.7%), and ethanol flower (7.1%).

Table 1. The percentage yield of M. oleifera leaf and flower powder in different solvents.

Solvent used Extraction yield (%)
Methanol (flower) 11.7
Ethanol (flower) 10.9
Methanol (leaf) 12
Ethanol (leaf) 12.8

Qualitative screening of phytochemicals
Phytochemical screening was done for both flower

and leaf extracts in two solvents (ethanol and

methanol). The obtained result is presented in Table
2. From the qualitative findings, it is observed that

both extracts of Sazna (Moringa oleifera) confirmed
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the presence of alkaloids, carbohydrate, flavonoids, and SFM. However, alkaloids, coumarin, flavonoids,
coumarin, flavanoids, glycosides, phenols, proteins, phenol, protein,saponin and tanninwere present in
saponins, tannins, terpenoids and. Surprisingly, resin SFE (Sazna ethanolic flower), SFM (Sazna methanolic
was only found for SLM (sazna methanolic leaf) flower), SLE (Sazna ethanolic flower) and SLM (sazna
extract. Terpinoids were present in SLE and SLM methanolic leaf) extracts.

extracts. Unfortunately, Terpinoids was absent in SFE

Table 2. Qualitative screening of bioactive compounds of ethanolic and methanolic extracts of flower and leaf

from M. oleifera.

Phytochemicals SFE SFM SLE SLM
Alkaloid +++ +++ + ++
Carbohydrate + - T+ T
Coumarin +++ +++ +++ +++
Flavonoid + + +++ +++
Glycoside +++ +++ ++ +
Phenol +++ +++ +++ +++
Protein +++ +++ +++ 4+
Resin - - - +
Saponin +++ +++ ++ +++
Tannin +++ +++ +++ 4+
Terpenoids - - + T+

Indication: +++ = High; ++ = Moderate; + = Low; - = Not detected.

Quantitative determination of total phenolic, the quantitative analysis was performed for phenol,
flavonoid, tannin and protein content flavonoid, tannin and protein content.

The presence of these phytochemicals can be

confirmed preliminary by qualitative screening. The quantitative determination of phytochemicals
However, to determine the amount it is necessary to present in ethanolic and methanolic extracts of M.
perform quantitative analysis. In the present study, oleifera flower and leaf is presented in Fig. 1.

Table 3. Inhibition zone (mm+S.E.M) of crude extracts of M. oleifera against B. Subtilis.

Solvent Parts of extracts Concentration of crude extracts of M. oleifera against B. subtilis
10 7.5 5 2.5 (mg/disc)
Inhibition zone (mm)
Ethanol Flower 7.24£0.49 7.1£0.90 6.2+0.25 5.6+£0.52
Leaf 10.5+0.50 8.73+£0.64 7.5£0.50 7.43+0.50
Methanol Flower 14.540.5 13.03+0.55 12.5+0.76 11+0.52
leaf 11.4£0.52 9.8+0.76 8.26+0.25 7.2+0.25
Tetracycline (3oug/ mL) 17-22

The content of total phenols that were measured by (Fig. 1A), can be interpreted as SFM (100ug/mL) >
Folin-Ciocalteu reagent in terms of gallic acid SFE (1oopg/mL) >SLM (100pg/mL) > SLE
equivalent. From the figure 14, it is clear that, higher (1oopg/mL) > SFM (50pg/mL) > SFE (50ug/mL) >
amount phenol present in SMF extract at a SLM (50ug/mL) > SLE (50ug/mL) extract. Figure 1B

concentration 100 pg/mL. For total phenol content clearly indicated that the highest amount of flavonoid
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is reported in SFE whereas least amount was
observed in SLE extract (Fig. 1B).For flavonoid
content the amount present in the both flower and

leaf extracts can be interpreted as SFE (2000ug/mL)
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SLE(2000ug/mL) >
SFM(1000ug/mL) >
SFE(1000pg/mL) >

> SFM(2000ug/mL) >
SLM(2000ug/mL) >
SLM(1000ug/mL) >
SLE(1000pg/mL).

Table 4. Inhibition zone (mm<+S.E.M) of crude extracts of M. oleifera against E. coli.

Solvent Parts of extracts Concentration of crude extracts of M. oleifera against E. coli
7.5 5 2.5 (mg/disc)
Inhibition zone (mm)
Ethanol Flower 6.06+0.45 8.34+0.56 7.44£0.45 5.50+£0.43
Leaf 9.5+£0.68 8.73+0.64 8.3£0.50 6.43+0.50
Methanol Flower 9.5+0.50 7.96+0.45 6.9+0.60 6.04+0.45
leaf 10.240.25 8.26+0.25 7.8+0.80 6.4+0.59
Tetracycline (3oug/ mL) 17-22

The result of total tannin is presented in Fig. 1(C).
Based on the result, the highest amount of tannin was
observed for SLE at a concentration (100pg/mL).
Unfortunately, SFE extract contains the lowest
amount of tannin at a concentration (50ug/mL).The
data revealed that all the Moringaoleiferaextracts
showed a significant amount of total protein content

in a dose-dependent manner.

The total protein content has been expressed as
BSAEug/mL (Bovine Serum Albumin equivalent) as
presented in Fig. 1(D). Total protein content present
in both flower and leaf can be interpreted as SFM
(rooopg/mL) > SFE (10o0pg/mL) > SLE
(1ooopg/mL) > SLM (1000pg/mL) > SFM
(8oopg/mL) > SFE (8ooug/mL) > SLE (8ooug/mL)
> SLM (8ooug/mL).

100 Total Phenol Estimation || _  5ta| Flavonoid Estimation
T a0 =50 (pg/mL) % 40 = 1{mg/ml)
= =E 100 {pg/mL) E _ _ 2{ mgSmil)
== B0 = — < . 30 _ -
Sio 7 || sE
S 40 2m 20
= ‘D = U
== =
3-5' a0 == 10
< =
o 0 S 0
A
Plant Extract Plant Extract

- Total Tanin Estimation Total Protein Estimation
T 200 = 50 {pgimL) = — 300 = 800{pg/ml)y
e 100 (pg/mL) = S E 26 _ 1000 {pgimil)
S _ 150 s d _
=35 o= 200
S E S
=i 100 = = = 2150 —
=2 - £ = 100
= & @z
L | S 1
o 0 8%

SFM SFE SLM SLE SFIM SFE SLM SLE

- FPlant Extract E' Plant Extract

Fig. 1. Quantitative determination of (A) total phenolic content; (B) total flavonoid content and (C) total tannin

content in methanolic and ethanolic extracts of flowers and leaf from Sazna (Moringa oleifera).
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Determination of antioxidant activity

Antioxidant activity of M. Oleifera was evaluated in
terms of reducing sugar test and Ferric reducing
antioxidant activity both are widely used. The

obtained result is depicted in Fig. 2.

The data revealed that all the M.oleifera extracts
showed a significant amount of antioxidant activity in
the ferric

a dose-dependent manner. However,
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antioxidant power assay (FRAP) is

measured as GVEug/ml (Green vitriol equivalent).

reducing

Result reveals that the ferric reducing antioxidant
power of the extracts was in the increasing trend with
the concentrations.The Ethanolic extract of flower
(SFE; P < 0.0001) showed all the three activities with
the highest efficiencies (202.18+0.087 pg/mL)
followed by the other three extracts (SFM, SLM, and

SLE).

240

Power{Jug GVEImIRl
==
=] - =

|

h
]

Ferric Reducing Artioxident

Ferric Reducing Antioxident PowerAssay

mB2.5(ugml) m125(ugimil)
250(pg/ml) = 500{pg/mi)
- = 1000(pg/iml) 2000(pg/ml)

F'Iant Extra-:t

Fig. 2. Antioxidant activity of all extracts with respect to Fe.SO4.7H-0. SLM= Sazna Leaf Methanol, SLE= Sazna
leaf Ethanol, SFM= Sazna Flower Methanol, SFE= Sazna Flower Ethanol, GVE= Green Vitriol Equivalent.

Reducing power assay

The total reducing sugar content has been expressed
as GE pg /mL (Glucose Equivalent). The data
revealed that all the M. oleifera extracts showed a
significant amount of total reducing sugar content in
a dose-dependent manner as represented in Fig. 3.
Among the different extracts, SFM showed the
highest amount of reducing sugar content was found
for (896.55+0.77 ug/mL) at a concentration of 1000
pg/mL showed the and the lowest amount among
them is found for SLE (150.73+0.288 pug/mlL) at a

concentration of 250 pg/mL.

Total Vitamin C content

The total Vitamin-C content has been expressed as
AAE pg /mL (Ascorbic acid equivalent). The data
revealed that all the extracts M. oleifera showed a

moderate amount of Vitamin-C content in a dose-

dependent manner as presented inFig. 4. Among the
flower and leaf extracts of M. oleifera highest Vit-C
content (6.81+0.007 ug/mL) was obtained for SFM at
a concentration of 100oug /mL. However, the lowest
found in SLE

amount among them is

(1.13+0.007ug/mL) at a concentration of 125ug /mL.

Antibacterial activity

The antibacterial activity of ethanolic and methanolic
flower and leaf extracts of M. oleifera are shown in
Tables 3 and 4. Antibacterial activity was measured
by determining the diameter of the zone of inhibition

in millimetres against both bacteria.

These data revealed that almost all the ethanolic,
methanolic flower and leaf extracts of M. oleifera
have antibacterial activity against both gram-positive

and gram-negative bacteria and the activity is
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concentration-dependent. The maximum activity was
observed for methanolic flower extract (14.5+0.5 mm)
against gram-positive bacteria at a concentration of
10 mg/disc (Table 3). Maximum antibacterial activity
was found for the methanolic leaf extract (10.2+0.25)
against gram-negative bacteria (Table 4) at a
concentration of 10 mg/disc. Against gram-positive
bacteria,the lowest activity was obtained for ethanolic
flower extract (5.6+0.52 mm) at a concentration of
2.5 mg/disc. The lowest activity against gram-
negative bacteria was observed for ethanolic flower
extract (5.50+0.43 mm) at a concentration of 2.5
mg/disc. Tetracycline and saline were used as the
positive and negative control, respectively.
Tetracycline showed the highest zone of inhibition

(17-22 mm) and saline showed no zone of inhibition.

2021

Discussion
Wide ranges of secondary metabolites (also known as
phytochemicals) are found in plants that are

ubiquitously present.

These phytochemicals are not directly associated with
plant growth and development but they might play
role in reproduction and survival (Boéttger et al.,

2018).

These phytochemicals are widely distributed among
leaves, stems and roots, flower, fruits and so on. The
amount of the phytochemicals depend not only on the
different parts of plants but also on the solvent used
for the extraction procedure (Yadav and Agarwala,

2011).

1400

1200

g 8

Concentration of Reducing
Sugar{pgGE/mL)
(=]
=2

400
0
SFM SFE

Reducing Sugar Test

Extracts

m250{pg/ml)
w50 0{pg/ml)
1000{pgiml)

m B m B
SLE

SLM

Fig. 3. Total reducing sugar content of all extracts with respect to glucose.SLM= Sazna Leaf Methanol, SLE=
Sazna leaf Ethanol, SFM= Sazna Flower Methanol, SFE= Sazna Flower Ethanol, Extracts, GE=Glucose

Equivalent.

The qualitative screening of the present study
revealed that this plant contains different types of
phytochemicals such as alkaloids, carbohydrate,
flavonoids, coumarin, flavanoids, glycosides, phenols,
proteins, saponins, tannins, terpenoids in both flower
and leaf extracts. Whereas quantitative study also
showed the presence of a significant amount of
phenol, flavonoids, tannin and protein in both leaf

and flower extracts. Current findings are similar to

the result previously performed by (Adline and Devi,
2014 and Fahal et al,, 2018). From a previous study,
it was found that phytochemicals such alkaloids,
terpenoids, tannin have antitumors, antituberculosis,
antimicrobial, antidiarrheal antiviral, antibacterial,
antimalarial, anti-inflammatory activities (Das and
Gezici, 2018). This investigation confirms different
phytochemicals which in turn encouraged an

investigationof pharmacological activity in vivo
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model. Unstable chemical species are produced
continuously by the free radicals are in the human
body. For the oxidation of biomolecules, such as
protein, lipid, amino acids and DNA, free radicals act
as primary and main initiators which will lead to cell
injury and can induce numerous diseases (Hsu et al.,
2003). However, the imbalance between antioxidants
and reactive oxygen species results in oxidative stress
and this oxidative stress is highly responsible for
cellular damage and this is considered as the main
cause of several diseases: cancer, cataracts, age-
related diseases and Parkinson’s disease (Erkan et al.,

2008).

The presence of flavonoids and phenolic compounds
are responsible for antioxidant activity in the plant
(Kahkonen et al., 1999). The present study showed
that both leaf and flower extracts exhibited good

2021

antioxidant activity in FRAP assay, therefore this
plant can be used in antioxidant-related disease
remedies. A previous study conducted by Lugman et
al., 2012 also showed that both ethanolic and aqueous
extract of Moringa fruit and leaf has significant

antioxidant activity.

The presence of phenolic and flavonoids compounds
of M. oleifera may be contributed to its antioxidant
activity.The present study showed significant
antibacterial activity of M. oleifera against both gram-

positive and gram-negative bacteria.

A similar antibacterial activity was reported by Singh
and Tafida, 2014 and they showed the antibacterial
activity against both gram-positive and gram-negative
bacteria on three different M. oleifera extracts

(methanol, ethanol and water).

Concentration of Vitamin-C
(HgAAE mL

Vitamin-C Assay

8
T
b
3
4
3
2
1|I uil
0

Plant Extract

= 125{pg/ml)
500{pg fmil)

m 250 pg/ml)
m 1000 {pg/mil)

SLE

Fig. 4. Vitamin-C content determination of all extracts with respect to Ascorbic acid. SLM= Sazna Leaf
Methanol, SLE= Sazna leaf Ethanol, SFM= Sazna Flower Methanol, SFE= Sazna Flower Ethanol.

Conclusion

According to the results found in this study, it can be
summarized that phytochemicals present in the
flower and leaf extracts can be used as a major source
of therapeutic compounds. Both (leaf and Flower)
extracts of M. Oleifera exhibited antioxidant activity
which may be correlated with the presence of high

phenolic compounds in the extracts. Total phenolic

content had a positive correlation with antioxidant
capacity. The plant extract contains bioactive
principles which are active in the inhibition of free
radicals. This study, therefore, supports the use of the
extract M. oleifera is a medicinal plant. An extensive
investigation needs to be carried out on the
antioxidant properties and toxicity of the plant.Both

extracts showed significant antimicrobial activity. To
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elucidate the potential mechanism of action of these
further highly

recommended.

extracts, investigations  are
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