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The Caulerpa taxifolia is excellent marine green algae, which produced enormous bioactive compounds
with more biological activities. Also, it is an excellent source for synthesis of Ag NPs with increased bioac-
tivity against various infections. In our study, the marine algae marine algae Caulerpa taxifolia mediated
Ag NPs was synthesized effectively. The synthesized Ag NPs was characterized well using UV-
spectrometer and X-ray powder diffraction (XRD) and confirmed as synthesized particle was Ag NPs.
The available structure of the Ag NPs was morphologically identified by scanning electron microscope
(SEM), and exact minimum size, polydispersive spherical shape of the entire Ag NPs structure was con-
firmed by Transmission electron microscope (TEM). Further, the anti-cancer efficiency of biosynthesized
Ag NPs against A549 lung cancer cells was found at 40 mg/mL concentration by cytotoxicity experiment.
In addition, the phase contrast images of the result were supported the Ag NPs, which damaged the A549
morphologically clearly. Finally, florescence microscopic images were effectively proved the anti-
cancerous effect against A549 lung cancer cells due to the condensed morphology of increased death
cells. All the confirmed in-vitro results were clearly stated that the Caulerpa taxifolia mediated Ag NPs
has superior anti-cancer agent against A549 lung cancer cells.
� 2020 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Recent decades, syntheses of nanoparticles are increased atten-
tion in the entire field including chemical, physical, biological,
pharmaceutical, environmental and biomedical with greater prop-
erties (Batool et al., 2019). The nanomaterial opened very big win-
dow in material science research of physical, chemical and
engineering. It concentrated on synthesis of nanoparticles, having
at least one dimension range of � 100 nm. It contained with vari-
ous physiochemical components and most of them undefined
materials (Ramesh et al., 2018). Nanomaterials provide more
advantages to environment and more compatibility with excellent
biomedical applications including anti-microbial, anti-cancer, lar-
vicidal, immunosuppressive, biosensor, catalysis and drug delivery
(Vijaya anand et al., 2019). Nanomaterials are divided in different
types such as nanoparticles, nano rods, nano films, fullerences
and etc. Among these types, nanoparticles have the ability to exhi-
bit the zero dimensions with significant biochemical properties.
Last 10 years, the uniform sized nanoparticle synthesis is increased
worldwide, and the size based morphology of the nanoparticles is
frequently used to deal with advanced technology and environ-
mental challenges (Ebrahimzadeh et al., 2020). The smaller sized
nanoparticles are synthesized in ordinary laboratory conditions
and low cost, high surface area. Various routes are available in
nanoparticles synthesis; they are physical, chemical, biological.
Among these, biological route is considered more efficient than
other routes due to the low toxicity, low cost, increased surface
nature and volume zero (Al-Brahim and Mohammed, 2020). Some-
times, the chemical mediated nanoparticles seriously affected the
environment and others directly or indirectly due to the toxic
nature (Lakhan et al., 2020).
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Among these nanoparticles, biological syntheses of nanoparti-
cles are heightened in the research field due to the biocompatibil-
ity, greater efficient, cost efficient and decreased environmental
toxicity (Kup et al., 2020).

In particular Ag NPs was gained notable attention worldwide
in the entire field, and it’s owing to its beneficial role of
increased potentials including anti-bacterial, anti-viral, anti-
malarial, anti-oxidant, anti-cancer, larvicidal, wound healing
properties. It has enormous activity with naturally renewable,
cost-effective (Sahoo et al., 2020; Batool et al., 2019; Lakhan
et al., 2020; Vijaya Anand et al., 2019; Ebrahimzadeh et al.,
2020; Ramesh et al., 2018). Recent years, considerable studies
are going on Ag NPs synthesis through biological synthesis using
plant extract, microbes, sponge associated extract, marine organ-
ism mediated Ag NPs and some other marine and terrestrial
microorganisms (Shah et al., 2020) Among these, the plant asso-
ciated Ag NPs was very high due to the increased biological
properties (Li et al., 2020). It has the absorption capacity and uti-
lizes the some important chemical substituents from plants. Pre-
viously, the some plants have excess nutrients and produced the
increased biological properties. Also, they have high phenolic and
flavonoid contents with rich anti-oxidant activity (Vijaya Anand
et al., 2019). The synthesized Ag NPs from these kinds of plants
were given more advantages due to the utilization of plant
chemical components (Ahila et al., 2016). The plant mediated
Ag NPs has low toxicity compared with chemical and physical
synthesis.

In biological state, Ag NPs has the ability to permeable into
the bacterial DNA and arrest the replication of bacterial cell
cycle (Das et al., 2020) Due to this factor, the bacterial was lost
their developmental genes and did not produce the cell wall in
bacteria. Finally, the bacteria fallen on the decline phase and
could not produce their role to develop multi drug resistant
effect. The plant synthesis Ag NPs has improved anti-cancer
activity against various cell line and it destroy the cells com-
pletely (Ravichandran et al., 2018). The complete mechanism of
Ag NPs and bacterial inhibition was still unknown. But, it can
enter into the metabolic pathway of cancer cells and inhibit
the nucleus of the cells completely (Khorrami et al., 2020).
Recent reports are clearly stated that the plant mediated Ag
NPs synthesis was excellent method and inhibit the cancer cells
at very lowest concentration. Based on the statement, we have
concluded that the non-hazardous, biocompatible, low cost and
eco- friendly method of plant mediated Ag NPs synthesis is very
effective method than any other. In addition, seaweed synthe-
sized Ag N Ps has considerable attention in biological route
worldwide due to the rich carbohydrate nature and different
environmental conditions (Hashemi et al., 2020). It has rich phy-
tochemical constituents, rich carbohydrates and more anti-
oxidant properties. Previous researchers are also reported that
the seaweed has effective anti-cancer properties against various
cancer cells. Among the various seaweed, the marine green algae
Caulerpa is an edible algae and used as salad in Asian countries,
especially India and China (Sasikala and Geetha Ramani, 2017).
Among the Caulerpa, Caulerpa toxifolia is the important species
and more secondary metabolites producer such as sesquiter-
penoind, deterpenoids which protects plant from herbivores. In
addition, it produces di-indolo pigments and various biological
activities including anti-bacterial, anti-viral, immunomodulatory,
anti-viral and anti-biofilm activities (Etcherla, 2014). Particularly,
more oxidative stress responses produced Caulerpa taxifolia
against breast and lung cancer cells (Mehra et al. 2019). There-
fore, our research is focused on biosynthesized Ag NPs using
marine seaweed of Caulerpa taxifolia for inhibition of various
cancer cells.
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2. Materials and methods

2.1. Needed chemicals and materials

Silver nitrate (Ag NO3), sodium hydroxide (NaOH), D.DH2O and
other nanoparticles are purchased from Suresh Scientific@Co,
Tamil nadu, India. A549 human non-small lung cancer cells were
obtained from King Institute of Prevention and Medicine, Guindy,
Chennai, Tamil nadu, India. The complete medium of Dulbecco’s
Modified Eagle medium (DMEM), AO/EB fluorescence dye was pur-
chased from Merk, India. The cell culture was continuously main-
tained at 37℃with 5% CO2 incubator at (T-25) tissue culture plate.

2.2. Preparation of seaweed extract

The 30 days dried green seaweed Caulerpa taxifolia extracts was
grinded for fine powder by using mortar and pestle. The obtained
powder was dissolved in 1000 mL of Millipore water and boiled
at 80 ℃ for 20 min and filtered by whatman NO.1 filter paper.
The filtrate of the crude plant material was extracted with metha-
nol by soxhlet experiment and maintained at 37 ℃ maceration.
After removal of methanol, the extract was maintained at 45 ℃
reduced pressure using rotary evaporator for 1 d. After evapora-
tion, almost 50% w/w yield of unclear dark green color compound
was recovered. Based on the previous report of Rajivgandhi et al.,
2020a, the crude compound was added into the preparative HPLC
column (Bruker serious 2500 pump with Gilson FC203B fraction
collector and Bruker serious UV/VIS detector set at 240 nm, Merck,
India) for purified the active secondary metabolites. After 6 h, the
biomedical components of HPLC purified extract was recovered
for various biomedical applications.

2.3. Synthesis and characterization of Ag NPs

The 10 mL of HPLC purified Caulerpa taxifolia extract (5 W/V)
was taken together with 100 mL Ag NO3 (4 Mm) aqueous solution
at 250 mL sterile conical flask. The mixed samples were stirred and
maintained at 90 ℃ water bath for 1 h. The 1 N NaOH and 1 N
H3PO4 were used to maintain the adjustment of pH. After incuba-
tion, the reaction mixture of the sample was gradually changed
their color from yellow to reddish brown. This color change was
indicating the Ag NPs synthesis in the reaction mixture
(Venugopal et al., 2017). Further, the synthesized Ag NPs was ini-
tially confirmed by using UV-spectrometer (Merck, India). Then,
the powder sample of Ag NPs was thoroughly diluted with KBr
and makes a thin pellet, and consecutively analyzed by XRD (X pert
PRO, analytical, China, Cu Ka radiation, k = 1.541870 A) to identify
the intensity differentiation between the 10 � to 80� of 2 h range
(Lateef et al., 2016). In addition, the morphological observation of
synthesized Ag NPs was observed by scanning electron microscope
analysis (SEM model JEOL JSM-7600F) at 0.1-30kv of accelerating
voltage. The particular morphological structure and size of the
biosynthesized Ag NPs was analyzed by transmission electron
microscope at 120–200 kV voltage accelerated (Nilavukkarasi
et al., 2020).

2.4. Anti-cancer experiments

2.4.1. Cytotoxicity assessment of A549 lung cancer cells
The anti-cancer effect of biosynthesized Ag NPs was initially

detected by cytotoxicity assay using the solvent of
dimethylthiazol-diphenyltetrazolium bromide (MTT) with the pre-
vious report of Kumar et al. (2019). Briefly, overnight incubated
A549 culture ratio of ~2 � 104 cells was taken in new complete
medium of DMEM containing 96-well plate and incubated at
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37 �C for 24 h under 5% CO2 atmosphere and 95% humidity. After
24 h, DMSO diluted 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 mg/mL
of Ag NPs concentrations were added separately into the respective
96-well plate. Whereas, without addition of Ag NPs concentrations
with A549 cells, and A549 cells containing DMSO samples were
acted as a positive and negative control respectively. All the sam-
ples containing plate was incubated till overnight at room temper-
ature. After overnight incubation, the cells were taken and
gradually added the MTT solution diluted by PBS with25 ml of
5 mg/mL and covered by aluminum foil followed by 4 h incubation
with room temperature. After room temperature, the plate was
taken to atmospheric temperature 5 min and formation of crystal
formazan production appeared in the treated cells well or not
was noted on the naked eye. The color intensity of treated and
untreated wells was monitored by UV-spectrometer at O.D wave-
length of 540 nm. The replicated values of the result was noted
and changed to inhibition percentage using following equation,

Percentage of IC50 [Mean O.DControl-Mean O.DTest] � 100,
The control well of the plate percentage was considered as

100%, and tested result was compared with this control. Finally,
the inhibition percentage (IC50) was detected based on the equa-
tion result.

2.4.2. Detection of morphological changes by phase contrast
microscope

The effect of Ag NPs against human lung cancer A549 cells was
initially identified using morphological observation. In this initial
morphological observation, the IC50 concentration of Ag NPs trea-
ted and untreated cells were morphologically viewed by phase
contrast microscope (Rajivgandhi et al., 2018). Shortly, the mature
A549 cell culture was diluted with freshly prepared DMEM med-
ium containing 96-well plate and treated with IC50 concentration
of biosynthesized Ag NPs and exposed to room temperature at
overnight incubation. After incubation, the cells were taken and
fixed by formaldehyde (4%) for 15 min. After 15 min, the damaged
or undamaged morphologies of treated or untreated A549 cells
were observed by phase contrast microscopy using
40 � magnifications.

2.4.3. Live/dead cell variation (AO/EB) assay
The survival and unsurival A549 cells in the treated and

untreated 96-well plate wells were morphologically viewed by flu-
orescent microscope using acridine orange and ethidium bromide
(AO/EB) dyes. This method is followed by previous method of
Rajivgandhi et al., 2019a, with some alteration. The 24 h staled cul-
tures was allowed to grow on 6-well plate containing cover slip,
and treated with IC50 dose of biosynthesized Ag NPs. Whereas,
the cover slip containing A549 cell culture without treatment of
Ag NPs was performed as a control. Both the samples were allowed
to maintain in room temperature for overnight. After overnight
incubation, the cover slips were taken separately and rinsed with
1x PBS followed by drying the PBS. After, the 15 10 mg/mL AO/EB
dye was used on the treated and untreated cells and allowed to
maintain in dark room 30 min. Finally, the treated and untreated
cells were viewed the live/dead cell modification by flurescence
microscope (Carl Zeiss, Japan) at 40� magnification.
3. Result

3.1. Preparation of seaweed extract

After recovered the HPLC purification, the marine seaweed Cau-
lerpa taxifolia was analyzed the HRLC-MS to identify the complete
phytochemical constitution and anti-cancer derivatives. It is a
green algae, Ulvophyceae class and Caulerpaceae family. After care-
3423
ful interpretation, the previously reported anti-cancer compounds
were identified in the third fraction of the HPLC purified extract
(Rajivgandhi et al., 2020b). Based on the retention time and occu-
pied area, the compounds 2,4-Di-tert-butyl-phenol, Tetracosenoic
acid, 9-H-Pyrido[3,4-b]indole, Bis(2-ethylhexyl) phthalate, Neo-
phytadiene, 1-Deacetylasperulosidic acid and Pyrrolo[1,2-a]pyra
zine-1,4-dione, hexahydro were present in the purified HPLC
extract of Sargassum weightii (Fig. 1). In our result was suggested
that the active anti-cancer compounds are acted as a reducing sub-
stances in Ag Nps synthesis. They may influence the enhanced
anti-cancer activity against tested cancer cells. Previously,
Nourozi et al., 2019, reported that the seaweed extract of Caulerpa
taxifolia has excellent anti-cancer property against cancer cells
(Adyani and Soleimani, 2019). Recently, the reported evidence of
Sumbal et al., (2019), also supported to our result and indicated
that the marine Caulerpa taxifolia could played enhanced biological
properties in synthesized Ag NPs. This enhanced effect may be
occurred by different environmental conditions of sea including
different temperature, different pH, different salt nature and differ-
ent NaCl (Kumara Swamy et al., 2017; Sharma et al., 2020). There-
fore, our result was suggested that the purified extract of seaweed
Caulerpa taxifolia was excellent source for synthesis of Ag NPs and
improved anti-cancer effect.

3.2. Synthesis and characterization of Ag NPs

3.2.1. UV–Vis spectroscopy analysis
After careful identification, the color intensity was changed

from yellow to reddish brown color in the reaction mixture of puri-
fied seaweed extract and Ag NO3 solution. It was indicated that the
Ag NPs was formed from the reaction mixture. In addition, the phy-
tochemical constituents of seaweed may influence the Ag Nps syn-
thesis as a substance (Jha et al., 2017). Further, the synthesized Ag
Nps was pure or not was confirmed by various range result of UV-
spectrometer analysis. The surface plasmon resonance of the Ag
NPs was initially exhibited in the UV absorption peak of 420 nm
for purified Caulerpa taxifolia extract, indicating the formation of
Ag NPs, and confirmed primarily (Fig. 2a). In the reaction mixture,
the peak was shifted when the nanoparticle was completely linked
with surface plasmon resonance phenomena and the phytochemi-
cal derivatives of crude extract acted as a precursor for synthesis of
silver nanoaprticles (Vemuri et al., 2019). In our result, the Ag NPs
was synthesized between the peaks of 310–490. The formed Ag
Nps indicated that the various biomolecules of Caulerpa taxifolia
participated in the synthesis process.

3.2.2. XRD pattern analysis
The crystalline condition of biosynthesized Ag NPs was effec-

tively confirmed by powder XRD analysis. The XRD result of
biosynthesized Ag NPs was indicated in Fig. 2b. Based on the find-
ings, the available indexed peaks of Ag Nps was exhibited at (113),
(111), (203), (226), (319) and (219) and their reflection patterns
were exhibited at 2h value of 31.66�, 40.11�, 47.12�, 70.14�, 19.21�
respectively. The measurement of lattice plane peaks patterns
were corresponded with the JCPDS, File No. 04–0783
(Rajivgandhi et al., 2020b; Shahid et al., 2020). The mentioned
result of XRD was indicated that the biosynthesized Ag NPs was
crystalline condition and it derived from seaweed extract.

3.2.3. Morphological images of Ag NPs by SEM
The surface morphology of biosynthesized Ag NPs was exhib-

ited with uniform sized particles with dispersed spherical like
agglomerated morphology. In addition, it shown with average size
of the molecules. The exhibited result was suggested that the Ag
NPs was converted from Ag NO3 and seaweed extract. The chemi-
cal composition and morphological evidences of SEM images were



Fig. 1. Detection of available available anti-cancer compound form marine algae Caulerpa taxifolia by GC–MS analysis.

Fig. 2. Spectroscopic characterization of biosynthesized Ag NPs in UV-spectrometer (a) and XRD spectrum analysis (b).
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indicated that the seaweed was essential source for Ag NPs synthe-
sis (Saber et al., 2018). The absorption peak of 3KeV in the surface
plasmon resonance was characterized successfully with stronger
structures (Rajivgandhi et al., 2019b; Jalilian et al., 2020). The
SEM images of biosynthesized Ag NPs was depicted in Fig. 3a, b.

3.2.4. Confirmation of Ag NPs images by TEM
To detection of Ag NPs morphology, TEM is an important instru-

ment (Zayed et al., 2020). It is used to detect the morphology, size
and exact shape of the Ag NPs in different angle. It is helped to
Fig. 3. Morphological observation of biosynthesiz
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detect the individual size and shape of the biosynthesized Ag
NPs. Also, it suggest, the synthesized Ag NPs result was accurate
and it shown in 10 and 100 nm along with polydispersed spherical
morphology. It exhibited with small sized Ag NPs with larger sur-
face area. The size and shape of the resulted Ag NPs was indicated
that the seaweed allows only small sized Ag Nps. Basically, sea-
weed mediated Ag NPs damage the cancer cells through ROS gen-
eration, mitochondrial damage and cell cycle arrest (Khaleghi et al.,
2019). Previously, Kumaresan et al., (2018) was agreed our result
and seaweed mediated Ag NPs was exhibited with smaller sized
ed Ag NPs by scanning electron microscope.



Fig. 4. Size and shape of the biosynthesized Ag NPs by transmission electron microscope.

Fig. 5. Cytotoxicity effect of biosynthesized Ag NPs against A549 lung cancer cells
at different concentration.
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particle. The polycrystalline nature of the biosynthesized Ag Nps
was synthesized from seaweed extract and this result was very
good agreement with previous report of Manjunath Hulikere
et al., 2017. The purified seaweed extract mediated Ag NPs was
depicted in Fig. 4a, b.

4. Anti-cancer studies

4.1. Cytotoxicity measurement of Ag NPs

Recently, Venugopal et al., 2017 was indicated that the biosyn-
thesized Ag NPs is an important nanomaterial that has been effec-
tively used in cancer cells study. The present result was exhibited
also clearly exhibited that the biosynthesized Ag NPs was excellent
nanomaterial for A549 lung cancer cell and it very effective at
70 mg/mL concentration. The gradual decrease of the growth in
the increased concentration of O.D was shown with 90% of inhibi-
tion at same concentration. Interestingly, the decreased half
growth was shown at 40 mg/mL concentration and it shown
increased turbidity in 96-well plate. After addition with MTT in
the plate of A549, the formazan was formed rapidly and continu-
ously. This formation was changed the color of the culture in the
treated wells. When we found the control wells, it was not shown
any turbidity and color formation. Therefore, IC50 concentration of
40 mg/mL was fixed for future study due to the exhibited value
of ~ 52% inhibition against A549 cells (Fig. 5). Our result was deli-
ver, the formation of necrosis and condensation morphology of
A549 cells were observed under the effect of Ag NPs. Recently,
Jha et al., 2017; Vijaya Anand et al., 2019 documented that the
necrosis formation was influenced by biosynthesized Ag NPs. Pre-
viously, Rajivgandhi et al. (2018) was agreed our result and
received statement of increased concentration of biosynthesized
Ag NPs. Previously, the anti-cancer properties of Caulerpa taxifolia
were reported with excellent result against breast and lung cancer
(Mehra et al., 2019).

4.2. Morphological damage of Ag NPs

At 40 mg/mL concentration, the A549 cells were damaged in the
influence compound of Ag NPs. This evident was viewed by phase
contrast microscope and images were shown in Fig. 6. In phase
contrast microscope result, the wrinkled cells and Ag NPs retali-
ated forces of the A549 surface morphology was shown. The retal-
iated Ag NPs surface was shown in Fig. 6b, whereas normal,
original and clear A549 cell morphology was observed in the
untreated control A549 cells (Fig. 6a, b). Initially, the phase con-
trast images were taken for unclear, more turbidity of IC50 concen-
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tration treated wells as well as untreated control wells were used
for control and test respectively. Phase contrast microscope images
were used for differentiate the control and treated cells morphol-
ogy initially and agreed by Venugopal et al. (2017); Rajivgandhi
et al., 2018. Also, their Ag NPs was synthesized from biological
sources and effective role against A549 lung cancer cells at IC50
concentration with increased damages.
4.3. Combined fluorescence staining method

Based on the fluorescence color intensity, the control and trea-
ted A549 cells were clearly shown in the Fig. 7. The color emission
confirmation was followed by previous statement of Saber et al.,
2018 by A0/EB fluorescence dyes. In our result, the treated cells
were emitted with red color after IC50 concentration of Ag NPs.
More necrotic and condensation of the cells with intact morphol-
ogy was shown in the exhibited red color. The result of AO/EB sup-
port was evidenced in the control and treated places correctly. The
AO stain was undergone and bind in the untreated cells, whereas
the EB undergone the treated cells and apoptosis places. So, the
Ag NPs was influenced the A549 cells intracellular level. In our
result, the more condensation of Ag NPs retaliated cells was shown
in Fig. 7a. It was shown with clumped apoptosis and decreased cell
growth. More apoptosis was also shown in treated cells with more
condensation. In our result, the fluorescence images were also sup-
ported to treated and untreated cells in morphology and also intra-
cellular level. Compared with control and treatment, the green/red
colors for AO/EB perfectly suited with clear differentiation. The



Fig. 6. Detection of morphological changes of biosynthesized Ag NPs treated A549 lung cancer cells by phase contrast microscope.

Fig. 7. Differentiation of live/dead cells (a, b) of Ag NPs treated A549 lung cancer cells by fluorescence microscope analysis using AO/EB as a florescent dye.
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control cells of undamaged, original, normal morphology of A549
lung cancer cells were shown in Fig. 7a. Whereas, unattached
and non-adherence ability of treated cells with red color emission
of A549 cells also observed in the treated cells. The apoptosis vari-
ation using AO/EB stains was agreed by Hashemi et al., 2020. Sup-
ported morphological evidences with increased treated cells of red
color emission in the A549 of Ag NPs treated cells were indicated
by Jha et al., 2017. Recently, Vemuri et al., 2019; Saber et al.,
2018 also supported to our evidence and using AO/EB dyes for con-
trol/treated A549 cells in the excellent influence of Ag NPs. Hence,
our result was suggested that the IC50 dose of Caulerpa taxifolia
based synthesized Ag NPs was more effective against A549 lung
cancer cells.

5. Conclusion

Initially, the anti-cancer compounds present in the marine sea-
weed were confirmed by GC–MS analysis. After GC–MS result, the
six major anti-cancer compounds were identified based on the
NIST library of Bharathidasan University, Tiruchirapplli, Tamil
nadu, India. Caulerpa taxifolia The Ag NPs was synthesized from
marine seaweed of Caulerpa taxifolia and it was confirmed by var-
ious spectroscopic analysis including UV-spectrometer and XRD.
The morphological observation of biosynthesized Ag NPs was
clearly observed by SEM analysis at 40x magnification. In addition,
the polydispersed spherical morphology of the biosynthesized Ag
NPs was confirmed by transmission electron microscope. Further,
the anti-cancer effect of biosynthesized Ag NPs was exhibited
excellent cytotoxicity against A549 lung cancer cells at 70 mg/mL
3426
concentration. Furthermore, the phase contrast microscope result
was initially confirmed that the IC50 concentration of Ag NPs dam-
aged the A549 cells morphology. Finally, the florescence micro-
scopic result was proved that the IC50 concentration of Ag NPs
treated A549 cells were showed with more death cells. Hence,
our result was confirmed that the biosynthesized Ag NPs has more
anti-cancer property against A549 lung cancer cells.
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