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The  goal  of  this  research  was  to  make  Ag  and  Fe  nanoparticles  out  of Rosa canina (RC)  fruit  extract  and  test  their
anticancer and antibacterial activity against human breast cancer cell line and different human pathogenic bacteria. Green syn-
thesis used to synthesize silver (RC-AgNPs) and iron (RC-FeNPs) nanoparticles from the fruit aqueous extract of RC. The for-
mation of nanoparticles was characterized by scanning electron microscopy with energy dispersive x-ray spectroscopy, UV-Vis
and Fourier transform infrared (FTIR) spectroscopy. RC-AgNPs formation was also investigated the surface charge, particle size,
and distribution using zetasizer analysis by DLS. Both nanoparticles showed different levels of cytotoxicity against AGS (human
gastric adenocarcinoma) cell line, while RC-AgNPs was not cytotoxic to HUVEC (Human umbilical vein endothelial) cell line
in same concentrations which expressing selective anticancer effect. RC-AgNPs showed antibacterial activity against multidrug
pathogens, but RC-FeNPs failed to show such activity. The current study's findings point to the prospective applications of green
synthesized RC-AgNPs and RC-FeNPs in the biomedical, pharmaceutical, and nanotechnology industries.

Keywords: Rosa canina; Green Synthesis, Ag-nanoparticle, Fe-nanoparticle, Anticancer, Antibacterial.

Introduction

Cancer is a disease that includes uncontrolled cell division and proliferation that can be due to the malfunction
of molecular signals that control these events [1]. According to GLOBOCAN 2020, there were 19292789 new cases
of cancer and 9958133 cancer-related deaths worldwide in 2020 [2]. The second leading cause of mortality world-
wide is cancer, which accounts for 70% of fatalities in low- and middle-income nations [3].

 Nanoparticles are particles with a size range of 1–100 nm. Materials with nanoscale have unique, new, and
superior physical and chemical features compared to their bulk structure because of the increase in surface area per
volume of the material/particle ratio [4]. Metal nanoparticles are vastly used as nanoparticle materials because they
are easily synthesized. Additionally, these metal nanoparticles have been utilized frequently as novel anti-cancer

medicines because of their cytotoxicity, functionality,
and compatibility. Metallic nanoparticles including sil-
ver (Ag) and iron (Fe) attracted scientific community
attention because of their varied industrial applications
[5–7]. These products are synthesized by different bi-
ological, chemical, and physical methods. Some of
these methods use toxic chemicals which can lead to
harmful biological products.

WHO resources approved that approximately
80% of the world’s population rely on medicinal plants
as a primary source of healthcare [8]. Natural products
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specially derived from plants play a vital role in cancer combating. More than 60% of the nowadays used anticancer
agents came from plant origin [9]. Green synthesis methods involve synthesizing nanoparticles using different
sources of natural products which can be plants or microorganisms [10]. Green synthesis products have low prices,
are simple to produce in big quantities, and have eco-friendly properties, which have made them more popular than
other approaches during last decade [11]. Due to the stability of nanoparticles, plant-mediated synthesis is consid-
ered the most appropriate method among green synthesis methods [12].

The genus Rosa contains nearly 100 species that are widely distributed in Europe, Asia, North America, and
the Middle East [13]. Rosa canina L. (RC), the dog rose, is a shrub reaching up to 3.5 meters in height. The flowers
are  simple,  white  or  pink.  It  is  one  of  the  common  species  in  Anatolia  [14].  RC  was  used  folklorically  for  the
prevention and therapy of flu, cold and gastrointestinal ailments [15]. It was used among people in Turkey against
constipation and diabetes [14]. RC is a source of a varied group of useful compounds, such as phenolic acids, vita-
mins, tannins, flavonoids, triterpenes, minerals, sugars, and healthy fatty acids [16, 17]. However, the content of
these phytochemicals can be different depending on diverse factors, such as the variety or the geographical origin
of the plant [18]. Scientific studies on RC showed different kinds of bioactivities, for instance, antioxidant, anticar-
cinogenic, antidiabetic, anti-inflammatory, and anti-obesity activities [15, 17, 19–21]. In this study, we used RC
fruit extract to synthesize Ag and Fe nanoparticles then evaluated its anticancer and antibacterial activity.

Materials and methods

Materials. Dulbecco's modified Eagle medium (DMEM) and Fetal bovine serum (FBS) (Gibco, UK) were
used in cell culture. An anhydrous FeCl3 with 98% purity (Merck, Germany), MTT [3-(4,5-dimethylthiazol-2-yl)-
2,4-diphenyltetrazolium bromide] and AgNO3 with 99.5% purity (Sigma-Aldrich, USA) were used as metal precur-
sors. All reagents used were of analytical grades.

Plant Materials and Extraction. RC fruits were collected from Servetiye Village, Sakarya Province, Turkey
in June 2020. The plant was authenticated by Dr. İlker Genç at Department of Pharmaceutical Botany, Faculty of
Pharmacy, Istanbul University (voucher number: ISTE-117190). The shade dried fruits of RC were ground, then 10
g was suspended in 100 ml of distilled water. The mixture was stirred magnetically for 20 minutes at 60 °C, then
allowed to cool at room temperature and then filtered through a Whatman no. 42 filter paper and centrifuged at 2000
rpm for 20 minutes [22]. The extract was stored at 4 °C for further use.

Phytochemicals Screening. The preliminary qualitative screening of different phytochemicals for RC fruit ex-
tract has been carried out on the aqueous extract and on the powdered specimen using standard procedures as described
by the Tyler [23] and Harborne [24] methods. Results were qualitatively showed as positive (+) or negative (−).

Biosynthesis of Silver (RC-AgNPs) and Iron (RC-FeNPs) Nanoparticles. 2.5 mL from the extract solution was
mixed with 1mM AgNO3 in 47.5 mL deionized water and a 50 mL solution was obtained. The pH values were meas-
ured just after mixing with AgNO3 metal source and after 24 hours (Table 1). The pH of the prepared AgNO3 solution
was 5.46 at the beginning. Then the solutions were sonicated (50 Hz, Soniclean) for 10 seconds and filtered through
200 nm filter. A similar sample preparation step was followed for iron oxide nanoparticles. 5 mL from the extract
solution was taken and mixed with 0.2M FeCl3 in 45 mL deionized water and a solution of 50 mL in amount was
obtained. The pH values were also measured just after mixing with FeCl3 and after 24 hours (Table 1). The pH of the
prepared FeCl3 solution was 2.20. Then the solutions were sonicated for 10 seconds and filtered through 200 nm filter.

Characterization of RC-AgNPs and RC-FeNPs. The synthesized nanoparticles were characterized through
UV-Vis spectrophotometer Shimadzu 2600. The reduction of nanoparticles was monitored by UV-spectrophotom-
eter range of absorbance from 250–480 nm at room temperature. The crystalline structures of the green-synthesized
RC-AgNP) and (RC-FeNP) were examined by XRD Rigaku Flex 600 (600 models, with λ=1.5406 with a step size
of 0.02 Å) at speed of 3° min-1. Particle size and zeta potential were measured by Malvern Nano ZS. For SEM
analysis, an aqueous suspension of RC-AgNPs and RC-FeNPs was drop-cast on a clean silicon wafer attached with
carbon tape and kept it for air-drying and observed under a High-resolution scanning electron microscope (SEM
Carl Zeiss ULTRA PLUS GEMINI FESEM) were used to investigate 2D surface morphologies. The composition
analyses of the samples were performed by EDX (EDX spectrometer attached to SEM). Fourier transformed IR
(FTIR) analyses were carried out on liquid samples with BRUKER ALPHA FTIR spectrometer in the range from
4000–500 cm-1. The device had a DTGS detector, and 10 scans were conducted for each spectrum with resolution.
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Cytotoxicity Assay. AGS (human gastric adenocarcinoma) cell line and HUVEC (Human umbilical vein en-
dothelial cells) cell line was obtained from American Type Culture Collection (ATCC). Cells were cultured in
DMEM with 10% FBS and 1% penicillin/streptomycin in a 5% CO2 humidified incubator, maintained at 37 °C. The
sterilized RC-AgNPs and RC-FeNPs concentrations were prepared with different dilutions with DMEM (Table 2).
These different concentrations are useful in the evaluation of the manner of activity while in dose dependent or
different way. Cell viability, proliferation, and activation are all measured using the colorimetric test MTT, which
is sensitive, accurate, and trustworthy. The test relies on mitochondrial dehydrogenase enzymes' ability to convert
the yellow, water-soluble substrate 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) into a
dark blue, water-insoluble formazan product. MTT assays were performed in 96-well plates. AGS cells (about
105cells per well) were seeded with different concentrations of RC and incubated for 72 hours. Then, supernatants
were removed, and 10 µl (MTT – 5mg/mL) solution was added to each well. Following incubation at 37 °C for 3.5
h and kept dark in a humidified atmosphere at 5% CO2 in the air. Subsequently, the supernatant was discarded, and
the precipitated formazan was dissolved in dimethyl sulfoxide (100 µL per well). and the optical density of the
solution was evaluated using a microplate spectrophotometer at a wavelength of 570 nm [25]. Cell viability and IC50

values were determined using GraphPad Prism software.

Table 1. The pH values of the RC-AgNPs and RC-FeNPs. The pH value of the RC extract was also reported
for comparison

Name 0 hour 24 hour
RC 6.07 6.07

(RC-AgNPs) 6.29 5.46
(RC-FeNPs) 2.31 2.20

Table 2. RC-AgNPs and RC-FeNPs dilutions used in cytotoxicity tests

Dilutions RC (mg/ml) – Ag (uM/ml) RC (mg/ml) – Fe (M/ml)
1 5+20 10+0.001

1/2 2.5+10 5+0.0005
1/5 1+4 2+0.0002

1/10 0.5+2 1+0.0001

Antibacterial Activity. The antibacterial potential of RC-AgNPs and RC-FeNPs was diagnosed against total
14 different human pathogenic bacteria including three Gram-negative bacteria (Escherichia coli ATCC 35218,
clinical isolates of carbapenem-resistant Klebsiella pneumoniae (CRKpn) and carbapenem-resistant Escherichia coli
(CREc)) and 11 Gram-positive bacteria (Staphylococcus aureus ATCC 29213 and ATCC 25923, inducible
clindamycin resistant Staphylococcus aureus (ICRSa) BAA976-1, hetero resistant Staphylococcus aureus (hVISA),
clinical isolates of methicillin resistant Staphylococcus aureus (MRSA), 2 species from methicillin resistant coagu-
lase-negative staphylococci (MR-CoNS), Vancomycin resistant Enterococcus faecium (VREf), Enterococcus fae-
calis ATCC 29212 and 51279, and Vancomycin susceptible Enterococcus faecalis (VSEf). The species were iden-
tified by using the Vitek 2 system (bioMerieux Vitek Inc.). Antibacterial activity was detected by minimum inhibi-
tion concentrations (MICs) which determined by the microdilution method (MIC range: 2.5–0.0012 mg/l for RC
and 20 mM – 0.00976 for AgNO3) by using the Clinical and Laboratory Standards Institute [26]. Briefly, 100 μl of
each concentration were added to well (96-well microplate) containing 100 μl of Mueller Hinton Broth (MHB) and
10 μl of inoculum (0.5 McFarland; 1.5×108 colony forming units/ml). Plates were then incubated at 37 °C for 24 h.
The MIC concentration of AgNO3, RC and nanocapsulated extracts of synthesized Ag/RCNPs were defined as the
lowest concentration inhibiting visible growth of bacteria after overnight incubation of cultures at 37 °C.

Results and Discussion

Qualitative phytochemical analysis of RC fruit extract showed the presence of different active components
in the aqueous extracts (Table 3). Earlier reports of RC revealed suggest the presence of phenolic compounds (tan-
nins, flavonoids, lignins), triterpenoids, and phytosterols [27, 28]. The existence of these constituents can be the
main reason behind the biological activity.

After 24 hours of reaction, the reaction solution color changes from light to dark color, which can be seen in
Figure 1 the reduction of Fe3+ ions it exhibits the dark color due to the excitation of Surface Plasmon vibration in a
metal nanoparticle. For the reduction of Ag+ ions, the solution color changes from light pink to light yellow.
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The reduction of Ag and Fe ions in colloidal solutions was
monitored by UV-Vis Spectrophotometer for the metal ions' stabil-
ity. Firstly, RC extract’s UV response was evaluated. The UV spec-
trum of RC (Fig. 2) indicated that a maximum absorption peak at 279
nm because of the π-π* transition of the aromatic C-C bonds and a
weak shoulder obtained at 300 nm because of the n-π* transitions of
the C=O bonds [29]. Secondly, Figure 2 also presented that the ab-
sorption spectra of RC-Ag (the green silver nanoparticles) that was
synthesized using the RC fruit, had an absorbance peak at 420 nm.
The peak at 420 nm corresponds to the surface Plasmon resonance
of silver nanoparticles. It was also reported earlier in various litera-

ture that absorbance at around 420–430 nm for silver is a characteristic of these noble metal particles [30, 31]. Thirdly,
the broad absorption peak (at 262 nm) was observed for green synthesized RC-FeNP solution. The absorbance of a
peak at 262 nm was specific for iron [32]. A characteristic UV-Vis peak of RC-Fe shifted from 279 nm to 262 nm,
showing the reaction happened and the formation of silver nanoparticles. This may be explained by the changes in the
metal surfaces of the organic functional groups. Monalisa et al. reported that iron oxide produced by green syntheses
with extract had an absorption peak at 261 at pH values of 5 [32]. Research work reported by Geinguenaud et.al,
showed that successfully produced iron oxide nanoparticles with oligonucleotide (ODN) extract. In their work, uv-vis
absorption peak was observed at 280 nm while suspension pH values were around 7 [33].

The crystalline structures of the green-synthesized RC-AgNPs and RC-FeNPs were examined by XRD anal-
ysis. The obtained patterns were demonstrated in Figure 3 with labeled indices. For RC-AgNPs, the silver nanopar-
ticles are face-centered cubic (fcc) structure and crystalline in nature (Cubic crystalline structure, a=4.07100 Å)
(JCPDS file no. 84-0713 and 04-0783). The obtained diffraction peaks at 2θ values of 26.50°, 36.78°, and 38.40°,
respectively, were assigned to (220), (111), and (111) lattice planes. Those sets of lattice planes were identical to
those reported for standard silver metal (JCPDS file no. 84-0713 and 04-0783). For RC-FeNPs, 4 main XRD peaks
were observed. Peaks with 2θ values of 23.02°, 26.50°, 32.7°, and 35.42° were indexed to the (012), (120), (220),
and (311) faces of iron monoclinic structure (a=9.61865 Å b=5.03554 Å c=13.75158 Å) (JCPDS file no. 96-210-
8028). It is seen in RC-FeNP spectrum that the strong signals coming from Fe atoms and the signals originating
from oxygen (O) and carbon (C) atoms together with these signals. It has been interpreted that these signals from
oxygen (O) and carbon (C) atoms originate from drying.

For this reason, we paid attention to the ASTM (American Society for Testing and Materials) values, com-
pound type, and crystal. Additionally, no other crystal phases were seen on the surfaces of the RC-AgNPs, according
to the XRD spectra. The measurement of crystal phases on the surfaces of the RC-AgNPs is covered by this test.
XRD analysis is a good approach for determining the values of compounds. As can be observed in the RC-FeNP
spectrum, the signals from oxygen (O) and carbon (C) atoms coexist with the strong signals produced by Fe atoms.
XRD card related information was summarized in Table 4.

The zeta potential is an indicator of surface charge potential which is an important parameter for understand-
ing the stability of nanoparticles in aqueous suspensions. Table 5 summarized DLS measurements carried out on
green synthesized nanoparticles. For the RC-FeNPs, the average particle size was 66 nm with polydispersity index:
0.560 (Derivative Count Rate (kcps): 128.61, Zeta Potential: +25.3 mV). On the other hand, particle sizes of RC-
AgNPs were found 99 nm size with relatively homogenous distribution (polydispersity index: 0.266, Derivative
Count Rate (kcps): 864.78, Zeta Potential: +8.3 mV). Both synthesized RC- FeNPs as Cosgrove [34] mentioned and
AgNPs in agreement with the conclusions of Sun and colleagues [35] were stable when stored at room temperature.
No aggregation of the colloidal was observed for several months. It was also observed that produced NPs had posi-
tively charged on their surface with zeta potential values of 25.3 and 8.3 respectively.

Fig. 1. Synthesis of Ag and Fe
nanoparticles exhibit color change. (1) RC,
(2) RC-AgNP, (3) RC-AgNP after 24 h, (4)
RC-FeNP, (5) RC-FeNP after 24 h

Table 3. Preliminary phytochemical
screening of RC fruit extract.
Key: (−) Absent, (+) Present

Phytochemicals Aqueous extract
Alkaloids ‒
Flavonoids +
Saponins +
Terpenoids +
Steroids ‒
Tannins +
Glycosides ‒
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Fig. 2. UV-Visible spectrum of RC-AgNP and RC-
FeNP solutions

Fig. 3. X-ray powder diffractometers of RC-AgNP and RC-FeNP powders

Table 4. Observed and ASTM 2 (American Society for Testing and Materials) values, type of compound, and
crystal structures

PDF Card No ASTM Value (°) Observed Value (°) Compound Crystal Structure
RC Fe

96-210-8028 24.14 23.02 α-Fe2O3 Monoclinic
96-210-8028 24.21 26.50 α-Fe2O3 Monoclinic
96-210-8028 33.15 32.70 α-Fe2O3 Monoclinic
96-210-8028 35.63 35.42 α-Fe2O3 Monoclinic
96-210-8028 43.62 46.91 α-Fe2O3 Monoclinic
96-210-8028 56.15 56.12 α-Fe2O3 Monoclinic
96-210-8028 62.42 61.12 α-Fe2O3 Monoclinic

RC Ag
04-0783 27.80 26.50 Ag Cubic
84-0713 35.67 36.78 Ag Cubic
04-0783 38.24 38.40 Ag Cubic
84-0713 44.52 46.20 Ag Cubic
84-0713 61.65 61.41 Ag Cubic

Scanning electron microscopy (SEM) technique was used to identify the morphology and size of the green
synthesized RC-FeNPs and RC-AgNPs. Figure 4 represents the surface morphology microscopy images, DLS size
distribution, and EDX spectrum of green synthesized nanoparticles. The elemental composition of powdered RC-
FeNPs was determined by using SEM equipped with an EDX detector. For RC-Fe, the nanoparticles appear as
aggregated and spread uniform shapes. Iron nanoparticles seem also spherical with 70 nm average diameters. The
EDX analysis showed the presence of iron, oxygen, silicon and chloride as seen in Figure 4 (e). Whereas silver



A. BEYATLI, S. SHAWUTI, İ.A. KARIPER ET AL.330

nanoparticles seem also with 100 nm average diameters which were furtherly confirmed by DLS size analyzer re-
sults. EDX analysis for RC-Ag showed the presence of silver, silicon and oxygen as seen in Figure 4 (f). Our findings
for RC-FeNPs were in accordance with those of Önal et al., 2017 [36]. While for RC-AgNPs agreed with those of
Yassin et al., 2022 [37]. In plants, chloride (Cl-) ions are widely present and serve a vital role in photosynthesis and
maintaining general homeostasis [38]. According to research, many components found by EDX analysis, such Si
and Cl, were all indicated to serve as capping agents for the biogenic nanoparticles [39].

FTIR spectra of RC and RCNPs were presented in Figure 5. The absorption band at 3302 cm-1 was mainly
attributed to OH vibration, whereas the absorption peak at 2850 cm-1 belonged to aliphatic symmetric vibration of CH.
The absorption peaks were assigned to stretching vibration of C=C (1632 cm-1), the twist of OH (1410 cm-1) and
stretching vibration of C-O (1318 cm-1). Finally, the band in 1002 cm-1 belongs to the vibration peak of anhydrous CO-
O-CO and stretch vibration of -CH (630 cm-1) was observed. Compared to RC extract's FTIR, the disappearance of the
most functional group is due to the successful reduction of metal ions. 3 main bands were demonstrated in FTIR spec-
trum of both RC-FeNPs and RC-AgNPs The presence of OH bonds and C=O functional groups on the RC-AgNP and
RC-AgNPs were presented at a wavenumber of 3244 cm-1 and 1633 cm-1 respectively. It was reported in the literature
that FeNPs exhibit a characteristic stretching Fe-O vibration peak at 621 cm-1 [40]. For RC-Ag NPs, stretching vibra-
tions at 631 cm-1 also can be attributed to the reduction of Ag+ to Ag. In similar green synthesis studies also reported
observation of reduction of Ag+ to Ag peak at around 585 cm-1 [41].

Table 5. Average diameters, polydispersity indexes, and zeta potential values of the RC-NPs

Formulation Average Diameter (nm±SD) PDI ZP (mV±SD) Derivative count rate (kcps)
RC-FeNPs 66 0.560 +25.3 128.61
RC-AgNPS 99 0.266 +8.3 864.78

Fig. 4. SEM micrographs, DLS size distribution, and EDX of RC-FeNPs (a, c, e) and RC-AgNPs (b, d, f)
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Fig. 5. FTIR spectrum of RC, RC-AgNP
and RC-FeNP

Cytotoxic activity of synthesized RC-AgNP and RC-FeNP against AGS and HUVEC cell lines using MTT
assay was presented in figure 6. RC-AgNP has cytotoxic effect on AGS cells in low concentrations. The results showed
that diluted forms of nanoparticles are effective on AGS cell lines. For AGS cell line the cytotoxicity of RC-AgNP was
noteworthy higher (1/10) in comparsion with RC-FeNP (1/2). HUVECs were used in this research as a control group.
Dilution 1 of RC-AgNP has a cytotoxic effect on HUVEC cell line but its diluted forms which showed cytotoxicity on
AGS cell line do not affect HUVECs. For RC-FeNP all dilutions were toxic against HUVEC cell line.

The RC extract demonstrated poor antibacterial activity in (1/2) concentration (>2.5 μg/mL), whereas
(>1/3968) dilution rates of AgNO3 were <0.00976 μg/mL and RC-AgNPs demonstrated antibacterial activity, MIC
values ranging from 0.0390/0.3125 to 0.3125/2.5 μg/mL against the tested bacteria (Table 6). The result of RC-
FeNP was not given because the results were not effective.

Fig. 6. Cytotoxic activity of synthesized RC-AgNP and RC-FeNP against AGS and HUVEC cell lines
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The antimicrobial effects of different green synthesized silver nanoparticles against multidrug-resistant bac-
teria including E. coli, P. aeruginosa, and MRSA have been studied by many researchers [42–44]. In this study, our
results showed that low concentration of AgNO3 (<0.00976 mMol) was able to kill tested bacteria, while RC was
not effective (at 2.5 mg/ml concentration) against the tested bacteria. The green synthesized RC-AgNPs were able
to inhibit bacteria including multidrug pathogens. As shown in Table 6 the MIC values of RC-AgNPs against the
bacteria were ranged from 0.0390/0.3125 to 0.3125/2.5 mg/mL-mMol for Gram-negative bacteria, while Gram-
positive bacteria showed the MIC value of ranged from 0.078125/0.625 to 0.3125/2.5. There is no significant dif-
ference observed between Gram-negative and Gram-positive bacteria including multi resistant bacteria. It is worth
mentioning that MIC values are less in RC-AgNPs than that of RC in our study.

Table 6. MIC (μg/mL) values of synthesized RC-AgNP against Gram-negative and positive bacteria

No Bacteria RC-AgNP (2.5 mg/ml/20 mM) Dilution rates
1 E. coli 0.0390/0.3125 1/124
2 CRKpn 0.31.25/2.5 1/16
3 CREc 0.3125/2.5 1/16
4 S. aureus (ATCC 29213) 0.3125/2.5 1/16
5 S. aureus (ATCC 25923) 0.3125/2.5 1/16
6 ICRSa 0.3125/2.5 1/16
7 hVISA 0.078125/0.625 1/64
8 MRSA 0.078125/0.625 1/64
9 MR-CoNS 0.3125/2.5 1/16
10 MR-CoNS 0.078125/0.625 1/64
11 VREf 0.078125/0.625 1/64
12 E. faecalis (ATCC 29212) 0.15625/1.25 1/32
13 E. faecalis (ATCC 51279) 0.3125/2.5 1/16
14 VSEf 0.078125/0.625 1/64

Abbreviations: CRKpn, clinical isolates of carbapenem-resistant Klebsiella pneumoniae; CREc, carbapenem-resistant E. coli;
ICRSa, inducible clindamycin resistant S. aureus BAA976-1; hVISA, hetero resistant S. aureus; MRSA, clinical isolates of
methicillin resistant S. aureus; MR-CoNS, methicillin resistant coagulase-negative staphylococci; VREf, Vancomycin resistant
E. faecium; VSEf, Vancomycin susceptible E. faecalis.

Conclusion

Green-synthesis of silver and iron nanoparticles using R. canina extract preparation, their characterizations, and
its anticancer activity on human stomach cancer cell line were reported systematically. The Phytochemical analysis
confirms the presence of Tannins and Flavonoids. The green synthesis of silver nanoparticles was demonstrated by
visual inspection and as well as performing spectral techniques (UV-VIS absorption, FT-IR spectroscopy and SEM
analysis). FT-IR results proved that bioactive compounds responsible for silver bio-reduction could be proteins and
flavonoids presumed to act as reducing and capping agents for the silver and iron nanoparticles. The SEM particle size
for both NPs match with DLS analysis, which were around 100 nm. The green synthesized RC-AgNPs and RC-FeNPs
are cytotoxic to stomach AGS cell line in low concentrations however RC-AgNPs are not cytotoxic to HUVEC cell
line in same concentrations expressing selective anticancer effect. The RC-AgNPs were able to inhibit bacteria includ-
ing multidrug pathogens. However, RC-FeNPs were not effective to inhibit similar bacteria.
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