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Abstract
The ethanolic extract leaves of the Cordia myxa plant were used to prepare the biosynthesis of silver 
nanoparticles (Ag-NPs). The detection of Ag-NPs was done using UV, FTIR, and SEM. We evaluated the 
anti-bacterial property of ethanolic and nano extract against the growth of two types of pathogenic microbes: 
Gram –ve bacteria (E. coli) and Gram +ve bacteria (S. aureus). The antibacterial activity of the nano extract 
was high. In vitro, extracts demonstrated strong antioxidant activity against DPPH at a concentration of 
0.8mg/ml. The MTT test was utilized to detect the cytotoxicity of nano extract against lung tumor, and the 
results indicated that nano extract treatment significantly inhibited the growth of cells (A594 cell line) in 
a concentration dependent manner. The results indicate, nano extract is a particularly valuable source of 
antiproliferative and cytotoxic agents.
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Introduction

  Nanotechnology has gotten a lot of widespread 
attention in recent years because of its many 
beneficial properties, such aseptically, electrical, 
electronic, chemical stability, and catalytic activity 
[1,2]. Nanoparticles’ unique properties are commonly 
used in biomedical devices, cosmetics, medicine, 
and environmental applications [2,3]. The benefits and 
functions of nano-particles have being determined by 
their shape and size. As a result, precise control on 
the size and shape of the nano-particles is needed for 
improved antibacterial and catalytic action, which can 
be accomplished using various production methods, 
stabilizers, and reducing agents [3,4,5]. Though there 
are many physical and chemical methods to synthesis, 

chemicals are more costly and pose a threat to the 
environment. As a result, a healthier option is needed, 
that can be achieved through green -synthesis. Green 
-synthesis is environmentally friendly, expense-
effective, and allows for single-step nanoparticle 
production [6]. Silver ions are reduced and stabilized by 
a mixture of tannins, terpenoids, phenolics, amino acids 
and proteins, contained in potted plant extracts that are 
widely available in the world. However, Biosynthesized 
nanoparticles are now thought to be more beneficial. 
Due to their biocompatibility, they are often cost-
effective. According to a report Kumar and colleagues 
[7]. The medicinal properties of Cordia myxa plant are 
well known. The plant’s leaves and bark have long been 
used to treat a variety of ailments, including dyspepsia, 
diarrhoea, fever, gonorrhoea, leprosy, and burning 
sensations. Leaves are often utilized as an astringent, 
demulcent, diuretic, and ulcer for cough in helminthic 
diseases [6]. The antibacterial activity of biosynthesized 
Ag-NPs, as well as photocatalytic detoxification of 
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colors like methylene blue (MB) and Congo red, are 
being investigated further (CR). The current study 
directs on the bio-synthesis of Ag-NPs from ethanolic 
extract of Cordia myxa leaves plant and their studies 
biomedical applications. 

Materials and Methods

Extract Preparation

The extraction was done by soxhelet, and solvent 
75% ethanol, then the solvent was totally removed by 
using a rotary evaporator to get a semi-solid form, then 
transferred to oven for obtain the crud extract, and stored 
at 40 ̊C until used[8]. 

Eco-friendly synthesis of Ag-NPs 

Ten ml of leaf extract was mixed to 90 mL of 1 mM 
silver nitrate (AgNO3) solution, which was held at room 
temperature. The synthesized Ag-NPs were detected by 
altering the color to dark-brown [9].

Characterization of synthesized NPs

UV-Visible Spectrophotometer, FTIR&SEM

 UV-Vis absorption spectra was employed for the 

optical test of Ag NPs and collected at various preparation 
conditions within the spectral range (350-650 nm) for 
NPs, solution were measured by UV-Vis double beam 
ectrophotometersSP-3000 plus (CE OPTMA TOKYO). 
All spectra were measured at room-temperature. The 
shape and size of Ag- nanoparticles was passed out 
using FTIR, scanning electron microscopic (SEM) wear 
applied in Department of Applied Science, University of 
technology, Iraq.

Phytochemical Screening of extract:

The extract was exposed to initial phytochemical 
screening for the determination of several 
phytoconstituents according to [10].

Antioxidant activity: DPPH assay:

Antioxidant activity of Cordia myxa extract & 
nono- extract wear calculated using DPPH assay with 
minor adjustments according to [8,3]. Extract was applied 
to investigate the scavenging activity. Every sample 
wear mix up with DPPH solution and then completes the 
quantity to one particular mL using ethanol. Absorbance 
was calculated at 517 nm. Scavenging activity computed 
corresponding to the equation formula: 

OD= optical density  

Preparation of bacterial isolates:

Microbial isolates were taken from isolated 
specimens. The microbes were seeds overnight at 
37 ̊C on NB to preparation the suspensions cell. The 
microbial suspensions cell was homogenized and 
attuned to 0.5 McFarland standards (5 × 105 CFU/mL) 
by spectrophotometry.

Antimicrobial assays:

 Isolates were obtained from the Biotechnology 
Branch/Applied Science Department at the University of 
Technology. Agar diffusion method was used to detect 
antimicrobial activity of plant. After the microbes were 
diffused with a spreader on MH agar, plant extracts 
were melted in 10% DMSO, and wells that were 6mm in 
diameter were filled with concentrations of (20,40,60,80, 
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and 100) mg mL−1, with 10% DMSO as a negative 
control. After incubation in 37ºC for 24h, the inhibition 
zone was measured around each well and compared with 
the control and conducted in in triplicate [4,11,12].

Detection of the Toxicity: Maintenance of Cell 
Cultures

  Cell line of Lung cancer A549 cell line, from 
the unit of Cell Bank of Iraq biotech ,Saved RPMI-
1640 Completed by (100) units/mL of both penicillin, 
streptomycin antibiotic’s and (10% ) from fetal bovine 
. Cells were passaged by Trypsin-EDT Are-seeded at 
(50%) confluence for 14 days week at 37 °C [8].

Cytotoxicity Assays

 The MTT test was used to assess cytotoxic effects. 
Cell lines were cultured in a well of (1 104 cells). The 
monolayer was reached after 24 hours, and the cells were 
treated with the tested drug. After 72 h, the viability of 

the cells was determined by extracting the medium and 
incubating the cells for 1.5 h. at 37 °C with 28 µL of 
2 mg/mL MTT solution. After that the MTT stain was 
eliminated and solubilized the rock crystal that staying 
in the wells by the add-on (130 μl) of DMSO followed 
by keep at 37 °C for 15 min [8 and 15]. The absorbency 
was determined on a micro plate reader at 492 nm. 
The percentage was determination as the following 
calculation:-

Inhibition rate = (A-B/A)*100

A =optical density of control, B =optical density of 
test. 

Results and Discussion 

 The UV-visible spectroscopy of Cordia myxa was 
used to checking the formation of nanoparticles. The 
surface of the silver plasmon resonance band at 420 nm 
(Fig. 1).

  Figure.1. UV-Vis of ethanolic extract and of Ag nanoparticle by Cordia myxa plant. 
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 SEM assay

 SEM technique occurred employed to visualize 
the shape and size of leaves extracted nanoparticles. 
Dried powder of the leaves extracted nanoparticles 
was placed on carbon-coated copper grid. The SEM 

characterizations of the synthesized NPs was shown 
in figure2 (B), Images of SEM showed comparatively 
spherical shape NPs formed with diameter variety 
(70-178) nm. The nanoparticles were examined under 
various magnifications power. While ethanolic extract 
by Cordia myxa plant extract shown in figure 2A.

 FTIR assay 

 Beneficial groups of the extract were determined by 
FTIR. The ethanolic extract showed the bands 3448.84 
cm-1 due to phenolic, 2934.18 cm-1 due to C=H, 1634.06 

cm-1 due to C=O , 1655.98, 1610.61 due to C=C, 1516.10, 
1454.38,1342.50 cm-1 due to C=H,1147.68, 1033.88, 
1232.55 due to C-O appeared in Fig. 4. Whereas the 
same result was presented with nano-extract but absence 
the bands at 1734.06, 1654.98, 1512.24 due to the silver 
ions were redacted Fig. 3 B. 
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Preliminary Phytochemical Screening of plant 
extract:

Cordia myxa leaves extract: Preliminary 
Phytochemical Screening Based on the preliminary 
screening tannins, Flavonoids Ferric chloride test, 
Phenol, Alkaloids, Volatile oil, Saponins, were 
present in Ethanolic extract of Cordia myxa . Greenish 

(steroids), yellow to colorless (flavonoids), and dark 
green color suggest the presence of tannins and 
phenolics, respectively. The existence of volatile oil by 
yellow precipitate, yellow or reddish brown alkanoids, 
and yellow precipitate flavonoids is indicated by the 
formation of precipitate, such as yellow precipitate, 
while the presence of saponins is indicated by the 
persistence of frothing (Table 1).

Table 1 : Phytochemical Screening of Cordia myxa leaves plant. 

NO. Constituent  Presence(+) absent(-)

1 Tannins +

2 Saponins +

3 Phenol +

4 Alkaloids Wagner’s test +

5 Flavonoids Ferric chloride test +

6 Volatile oil +

7 Glucosides -

Antioxidant activity of Cordia myxa leaves plant 

  The DPPH was exhibited relational to the rise of concentration. The free radicals were given 55.40, 64.50, 
75.54, 85.55 by the concentration of 0.2,0.4,0,6 and 0.8 μg/ml in table 2. 

 Table 2. DPPH radical scavenging of Cordia myxa leaves.

P ≤
Concentration

(mg/ml)

DPPH Radical 
Scavenging Activity 
% of Nano-extract

Concentration
(mg/ml)

Ascorbic 
acid 

(positive 
control)

DPPH Radical Scavenging 
Activity %

of ethanolic extract 

0.0010.255.40 0.29343.20 

0.0010.464.50 0.454.44

0.0010.675.54 0.665.50

0.0010.885.55* 0.83.517 
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All the species showed a high antioxidant activity 
and DPPH radical action, which occurred probably due 
to the presence of high content of tannins, flavonoids, 
xanthones and benzophenones [10] and these constituents 
have been suggested to act as antioxidants [9]. Increased 
phenolic elements, such as flavonoids, phenolic acids, 
and phenolic diterpenes, increased DPPH radical 
scavenging activity. Many hydroxyl groups, including 
the O-dihydroxy group, are present in these phenolic 
components, which have a strong radical scavenging 
and antioxidant impact [10]. Phenols, Flavonoids and 
Alkaloids isolated from leaves of plant , decreased the 
cancer cells, induction apoptosis and use as anti-oxidant. 
Ag-NPs are acting as donors of electron re-joining 
through free radicals to alteration them to products 
more stable which can conclude radical chain reaction. 
Also, Ag-NPs related fine with the activity of radical 
scavenging [16].

Evaluation of Antimicrobial activity: 

Figure 4.B shows the nano extract of Cordia myxa 
was presented top effect with E.coli by inhibition zone 
(15.33mm), S. aureus (14.mm) ,While, This result be 
same with ethanolic extract, the inhibition zone reached 
to (12.5mm) with E.coli and S.aureus to(11.50 mm) in 
figure4 A. The activity of Cordia myxa extract against 
bacteria was credited from phytochemical materials like 
Alkaloids, Flavonoids, phenolics, and tannins which 
affect bacteria[10]. In Figure (4A,B) was exhibited 
differently in antibacterial action related to the cell wall 
structure of gram negative and gram-positive bacteria[17]. 
The nano-silver mechanism was indistinguishable, 
but There is numerous readings commend that, the 
phosphorus and sulfur were affected by Ag+, thus in 
DNA Ag+ will relate with phosphorus moieties and 
causes mutation of DNA, The sulfur proteins were found 
in the cell membrane of bacteria and react with Ag+ 
that’s lead to the destruction of bacteria [4].

Figure 4.  (A) Ethanolic extract and  (B)nano extract  include antibacterial activity against S. aureus  and 
E.coli at different concentrations. 0.2, 0.4, 0.6, 0.8 and 1(stock)  µgmL-1, Control.

Anticancer activity of Cordia myxa nano extract. 

Cordia myxa nano extract were tested for their 
cytotoxicity against cancer lung cells. The ability of the 
Cordia myxa nano extract to prevent the proliferation of 
cancer cells was used to measure their antitumor activity. 
The results of this study revealed that against the human 
lung (A549) cancer cell lines had a highly important 
cytotoxic activity. The findings indicate that Cordia 

myxa nano extract have the ability to inhibit cell line 
formation, and that this effect is dose dependent. Figures 
5 A&B was exhibited the role of Cordia myxa nano 
extract against lung cancer. Although the mechanism 
is not understood, it has been theorized that the high 
levels of ROS reactive of oxygen species will stimulate 
the mechanisms of cells stress and the production of 
ROS was sensitized cancer cell to apoptosis[18]. The 
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sensitivity of A549 cell line to Cordia myxa nano extract 
appeared to be dose dependent, resulting in a significant 
decrease in viable cells viability that reached to a 
maximum inhibition with 2.6 mg/ml on concentration 
of Cordia myxa nano extract. The sensitivity of this 
cell line to 2.5/ml of Cordia myxa nano extract in 
comparison to untreated cell line as control. Inhibitor 
ratio of A549 cell line by Cordia myxa nano extract 
different concentrations. The IC50 for A549 was 98.48 
µg/ml and that differ significantly (P< 0.0001) from the 
IC50 for WRL68 which was 326.6 µg/ml.

Conclusions 

The size and shape of Cordia myxa nano extract 
were determined using SEM, UV, and FTIR. Cordia 
myxa nano extract has antibacterial activity against 
(G+ve) and (G-ve) bacteria, the ability of Cordia myxa 
nano extract to destroy cell lines A549 human (lung 
cells) was determined to be greater than 75%, and 
addition antioxidant.
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