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Introduction

A huge effort has been made in search of new materials 
possessing biological applications in the field of medicine [1]. 
Nanomaterials usage as a replacement for antibiotics and medicine 
is becoming popular [2]. AgNPs out of all transition elements are 
of great interest owing to their biocompatibility and bactericidal 
ability [3]. They found use in every field including optics, catalysis, 
biosensors, electronics, biomedicine, and medication [4,5]. AgNPs 
and their hybrid are proved to be reliable antimicrobial agents 
as many research articles mentioned them as a disinfectant, 
antiseptics, and pharmaceutical applications [6-8]. These exhibit 
activity against several bacterial species, the size of AgNPs is a 
basic factor in its activity, more the surface area, easier will be the 
cell penetration, and chances of its contact with bacteria [3,9,10] 
(Figure 1).

Recent studies on nanomaterials suggest graphene and its 
derived compounds as a unique biocompatible entity due to its 
structure as well as functionalities [11,12]. Graphene oxide (GO) is 
a highly oxidized graphite sheet that consists of one layer, contain 
carbons arranged in hexagonal structure possess functional group  

 
alkoxy (C-O-C), hydroxyl (-OH), carbonyl (C=O), carboxylic acid 
(-COOH), carbonyl group (C-O) along with other oxygen-carrying 
groups. These functional units give graphene oxide hydrophilic 
nature making it a suitable water-soluble nano substance [13-
15]. Graphene has exhibited numerous applications in diverse 
fields including sensors [16], electronics, photocatalytic activity 
[17], biosensors, anticancer [18], biomedicine coatings, water 
decontamination [19], antibacterial activity [20] and drug delivery 
[21]. The hybrids of graphene with metal-based nanoparticles 
including Au, Pt, and Ag have revealed exceptional biological 
ability. The large surface area containing oxygen base functional 
units provides proper anchoring sites for the attachment of 
metals and helps in its dispersion. The sheet of graphene oxide 
provides support in terms of the growth and stabilization of 
metal nanoparticles [22]. Various research articles supported 
Ag coupling with graphene oxide as an appropriate material 
with potential biocompatibility and being used as microbicides, 
catalysis, cancer nano therapy, supercapacitors, and surface-
enhanced Raman scattering (SERS) [23,24]. A report by Shen et al. 
[25] reported Ag nanoparticles combined with graphene sheets 
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showed antibacterial activity [25]. The combined antimicrobial 
action results from the trapping of bacteria by graphene oxide 
while Ag plays the role of killing bacteria [26]. Another report by 
Das et al. [27] discusses the effect of size and shape factors of Ag 

nanoparticles combined with graphene oxide on the antiseptic 
activity [27]. The collaborative upshot of GO/Ag nanoparticles 
for the in situ preparation of GO/Ag NPs discussed in detail in an 
article by Ma et al. [28].

Figure 1

Several synthetic methods for GO-Ag composites are available 
in the literature, for instance, a single step synthesis process 
that involves a solution phase of GO to reduce silver ions on 
graphene oxide sheets [29]. Though this method is bound with 
some drawbacks as morphology and size of Ag could not be 
controlled as Ag nanoparticles developed directly on GO sheets 
through silver ion reduction. One of the reports adopted dry 
decoration of Ag nanoparticles on GO surface by an arc plasma 
source utilizing electrostatic force [30]. An eco-friendly approach 
was implemented by Dinh et al. [31] to prepare GO-Ag composites 
through in situ ultrasonication using citric acid and reported its 
enhanced conductivity by 40 times in comparison to reduced 
graphene oxide [31].

Presently, the liquid-phase reduction method is made of use 
to place Ag nanoparticles on the surface of graphene, but it also 
led to the generation of biotoxic and hazardous agents [32]. The 
sonochemical method combined with shock freezing was also 
reported in preparing graphene oxide-Ag nanocomposite [33]. 
The preparation of graphene oxide-AgNP has been done utilizing 
different nature of reducing agents and stabilizing agents to avoid 
agglomeration and regulate structure. Hydroquinone is used as a 
reductant whereas citrate is used as a stabilizer by Bao et al. [34]. 
Das et al made use of NaBH4 for reduction along with trisodium 
citrate as a stabilizer [27,35]. NaBH4 coupled with ethylene glycol 
was used as a reductant by Shen et al. [25]. In another report, 
Shen et al prepared graphene oxide-Ag composites using ascorbic 
acid as a reductant at 160°C while ionic liquid acts as a dispersing 
agent. These synthetic methods also hold the disadvantage of toxic 
reducing agents [36].

Allium sativum (Garlic) is eminent specie of onion genius 
allium and known for its potential biological activities including 
anti-mutagenic, anti-carcinogenic, free-radical scavenging, and 
as detoxifying agent [37]. In the current work, eco-friendly 
reducing agent (Allium sativum) was utilized to incorporate Ag 
NPs onto Graphene oxide. The Allium sativum would both act 
as stabilizing as well as reducing agent to minimize the toxicity 
using ultrasonication. The resultant particles were characterized 
via modern techniques including P-XRD, AT-FT-IR, UV-Visible 
spectroscopy, SEM, and BT- 90 nano-size analyzer. The anti-
angiogenesis activity using CAM assay and % hemolytic activity 
using human erythrocytes was investigated for GO-Ag NPs 
obtained via both methods.

Experimental 

Materials 

Natural graphite powder (99%, 325 mesh) was sourced 
through Alfa Aesar (China). Sodium nitrate [(NaNO3) 99%], 
potassium permanganate [(KMnO4) 99.9%], and silver nitrate 
[(AgNO3) 99.7%] were brought from the Sigma-Aldrich (St. Louis, 
USA)), Sulfuric acid [(H2SO4) 98%], hydrogen peroxide [(H2O2) 
30% W/V], hydrochloric acid [(HCl) 37%] were sourced through 
Merck KGaA (Darmstadt, Germany). Deionized water (Millipore) 
was used for the preparation of all aqueous solutions. All the 
reagents used in the synthesis were of analytical grade and they 
were used as received without any further purification.

Preparation of Graphene oxide (GO)

The Hummer’s method with few modifications was utilized 
to prepare GO [38]. Firstly, 1g of graphite powder and 1g of 
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sodium nitrate were poured to 80 mL of H2SO4 (conc.) along with 
continuous stirring at 0°C. After 3 hours of a continuous stir at 600 
rpm, 9g of KMnO4 was put in the mixture. Kept the temperature 
< 00 C and pour dropwise H2O (150mL), the fumes continuously 
evolved during this, followed by vigorously agitation of mixture 
for 2 hours at room temperature. Now, mixture was refluxed in 
two sets; in first set, refluxed for 20 min at 90oC followed by for 
10 min at 25oC in second set until the mixture turned dark brown. 
Oxidation was completed by the addition of 30mL of H2O2 and 
colour turned to light brown. The contents were centrifuged 
with 10% HCl and deionized water. Graphene oxide gel was later, 
vacuumed at 50°C to get GO powder.

Preparation of Allium Sativum (Reducing Agent)

Garlic extract was prepared from fresh cloves of Allium 
sativum. The garlic bulb was peeled and separated cloves were 
cleaned with deionized water. Weighed 5g of garlic cloves and were 
mechanically crushed in porcelain pestle and mortar using 50mL 
deionized water. The homogenate was left overnight and later 
sieved over a 0.2 μm filter. The concentration of freshly prepared 
pale-yellow garlic extract was determined by evaporation of 2mL 
aqueous extract and subsequently weighing the residual left 
behind. The concentration of prepared garlic extract was found to 
be 20 mg/mL. Garlic extract was stored at 20oC for experimental 
work.

Grafting of Ag-NPs on GO 

For the production of GO-Ag nanoparticles, two preparatory 
methods were employed for comparison. Firstly, the silver nitrate 
solution was prepared by adding 42.4 mg of AgNO3 in 50mL of 
deionized water to prepare a 5 mM solution. Three colloidal 
suspensions of graphene oxide having different concentrations 
were made by dispersing 25mg, 50mg, and 75mg of GO in 50mL of 
deionized water. One batch was prepared by using garlic extract as 
a reducing agent while the other was synthesized in the absence 
of a reducing agent. GO suspension was subjected to sonication 
for 15 minutes followed by the addition of 50 mL AgNO3 (5 mM) 
in each suspension. The reaction mixture was further sonicated 
for 30 minutes to ensure sufficient contact between silver ions 
and functional groups of GO. The same process was repeated for 
the other batch and garlic extract was also added as a reducing 
agent after the addition of AgNO3. Finally, the reaction contents 
were centrifuged at 4000 rpm and the precipitates were collected, 
dried, and stored for further analysis.

Characterizing techniques of GO-Ag NPs

UV-Vis spectroscopy was used for the confirmation of Ag 
nanoparticles by detecting plasmon absorption bands over 
the range between 200–800 nm. FT-IR spectra were obtained 
using Cary-630 FTIR spectrophotometer over a frequency range 
of 4000 – 400 cm-1 to analyze the structure of nanoparticles. 
X-ray diffraction pattern of the synthesized nanoparticles was 
determined using a 6100 X-ray diffractometer (Shimadzu, Japan) 

at 30 mA current and 40 kV voltage. SEM scan was performed on a 
scanning electron microscope (JSM-6490 LV, USA) at 5 kV voltage 
and lower vacuum. The samples were placed on carbon tape 
joined with the sample tab and mounted for the scan. The images 
were recorded, and magnified images were analyzed to examine 
the cross-section of nanoparticles. BT-90 nano-size analyzer was 
used to record the particle size of prepared GO-Ag nanoparticles. 
Samples were diluted enough to get a 20-40 K photon number.

Hemolytic activity

The EDTA was first diluted with saline (0.9% NaCl), and then 
it was centrifuged at 1000 rpm for 10 minutes, after it the samples 
of blood were collected in EDTA. The separation of erythrocytes 
was done and was diluted in phosphate buffer saline of pH 7.4 to 
make its suspension. The plant extract was added and incubated 
for 5 min at normal room temperature. It was induced with an 
oxidative breakdown of membrane lipids. Quercetin was engaged 
in the form of a reference compound. The absorbance was noticed 
at 540 nm by spectrophotometer [36].

(      ) 100
%

   

Absorbance of sample Absorbance of negative control
Hemolytic

Absorbance of positive control

− ×
=

Anti-angiogenesis activity of nanoparticles

Chick chorioallantoic membrane (CAM) assay was done to 
examine the angiogenesis inhibitory potential of the synthesized 
nanoparticles. Twelve fertile chicken eggs were taken after 5 to 
6 days of incubation from an incubation center and divided into 
two groups where each group contained six eggs. The eggs were 
thoroughly cleaned with ethanol and incubated at 37°C and 
70 – 80 % humidity for the next 24 hours [39]. One group was 
taken as control while the other group was treated with doses of 
synthesized GO-Ag nanoparticles. A window was cut on the wide 
side of the incubated eggs on the 6th day and sterile filter paper 
loaded with 20 μg/mL ethanolic dose of GO-Ag nanoparticles was 
placed and the window was sealed using parafilm. The window 
was de-sealed after the next 48 hours of incubation to examine the 
effect of nanoparticles on angiogenesis [40]. (which composite is 
used reduced with allium sativum or simple Ag-GO composite???).

Results and Discussion

Characterization with UV-Vis spectroscopy

The UV/Vis absorbance spectroscopy helps to confirm the 
formation of GO-Ag NPs with or without reducing agents as shown 
in Figure 2. The typical characteristics peaks of GO were shown 
λmax at 230nm and ~300nm. These peaks are accredited to π to 
π* transition of the Carbon-carbon bonds and n to π* transitions 
of Carbon-oxygen (C-O) groups respectively [39]. In the case of 
GO-Ag NPs without reducing agent, the absorbance spectrum has 
shown λmax at 443.29 nm that depicted typical surface plasmon 
resonance (SPR) absorption of Ag NPs [41]. In the case of GO-Ag 
NPs with garlic extract, the characteristic absorbance spectrum 
of AgNPs has shown λmax at 448.08 nm [40]. The peak of UV-Vis 
spectra was symmetrical that reflects the uniform and small size of 
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the impregnated Ag-NPs on the surface of GO. However, during the 
formation of AgNPs, the GO did not experience chemical change 
as a band at 230 nm appear in all the cases. The garlic extract act 

as stabilizing as well as reducing agent during the reaction. The 
absorption peak at 300 nm disappeared in both cases showed the 
completion of the reaction [41].

Figure 2: UV/Vis Spectra of Graphene oxide a), Graphene oxide- silver NPs b), and Graphene oxide- silver NPs with garlic.

ATR-FT-IR analysis 

ATR-FTIR spectrum is used to investigate the different 
functional groups the appeared or disappeared before and after 
the formation of GO-Ag NPs with or without reducing agent and 
shown in Figure 3. In the case of GO, a peak appeared at 3306 
cm-1 the hydroxyl group of water molecules which adsorbed on 
GO are responsible for this broad peak. The absorption peaks for 
symmetric and anti-symmetric stretching vibrations of the C-H 

bond appeared at 2886 and 2904 cm-1. The peak appeared at 1638 
cm-1 which is attributed to C=C and 1704 cm-1 that is appeared 
owing to the carboxylic group [41]. The three absorption peaks 
that appeared between 1412 cm-1, 1039 cm-1, and 1229 are 
attributed to stretching vibrations of C=C of aromatic groups 
and C-O group of alcohol and carboxylic acid respectively. The 
formation of oxygen-containing functional groups confirmed the 
formation of GO from oxidation of graphite [42].

 
Figure 3: AT-FTIR Spectra of Graphene oxide (a), Graphene oxide- silver NPs without garlic (b), and Graphene oxide- silver NPs with garlic 
(c).

In the case of GO-Ag NPs with and without reducing agent, the 
major difference appeared in GO-Ag NPs with garlic peaks at 1618 
cm-1 that is attributed to peptide linkage of the carboxylic group 

and C-O stretching vibration of in carbonyl. The deformation of 
bands that appeared at various places like 910 cm-1 and 1015 cm-1 
can be attributed to the deformation of C-H and C-N (stretching 
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vibrations). The weak band was observed at 3342 cm-1 and 1914 
cm-1 reflected the asymmetrical stretching of O-H and C-H [43]. 
It has been observed that the intensity of OH in the case of GO-
Ag NPs with garlic is more than without, it can be owing to garlic 
extract components. 

PXRD analysis of GO, GO-NPs with and without garlic

The powder X-rays diffraction analysis of GO, GO-Ag NPs 
with and without garlic are present in Figure 4. In the case of GO, 
the diffraction peak appeared at 10.780 with the corresponding 
plane (001). While the diffraction peaks in the case of GO-Ag NPs 
without garlic extract appeared at 38.090 and 44.430 which can 

be attributed to the planes (111) and (200) respectively of silver 
with face-centered cubic structure (JCPDS card, No. 04-0783). The 
peaks of NPs are narrow which is attributed to their large size. The 
diffraction peaks of GO disappeared, the possible reasons might be 
the effect of the ratio of GO and silver on XRD pattern or exfoliation 
of Go via sonication evolve for the synthesis of GO-Ag NPs. Two 
diffraction peaks of Ag appeared means preferred orientation 
growth of Ag NPs. In the case of GO-Ag NPs with garlic extract as 
stabilizing agent four different peaks appeared at 38.140, 44.400, 
64.340, and 77.210 which can be attributed to (111), (200), (220), 
and (311) planes of metallic Ag respectively according to JCPDS 
No.89-3722 [41]. 

Figure 4: PXRD pattern of GO (Red), GO-Ag NPs without Garlic (Blue), and GO-Ag NPs with Garlic (Green).

The Bragg equation is used to calculate the interlayer distance 
of GO, GO-Ag NPs with and without garlic extract. 

2 sin                         (1)n dλ θ=

In equation (1), λ represents X-ray wavelength its value is 
1.54178 A0, Ɵ is the angle between the incident and reflected rays. 
In the case of GO, the d-spacing is calculated from the major peak 
(Table 1) is 0.82nm which is higher than the graphite reported 
value of d-spacing (0.34nm). This might be owing to exfoliation, 
the addition of oxygen-containing functional groups as a result of 
chemical oxidation of graphite, hence completion of the reaction. 
In the case of GO-Ag NPs without garlic and with garlic extract the 
calculated d-spacing from major peaks is 2.3634 nm and 2.3594 
nm respectively, which is approximately the same, which means 

NPs prepared via both methods equally increase the interlayer 
distance [42,44]. 

To calculate the average layers of GO and average particle size 
of NPs the Debye-Scherrer’s equation (2) was used

                           (2)Cos
kD

D
λ

β θ=

Where, K is the shape factor its value is 0.94, lambda (λ) is the 
wavelength of X-ray source (0.154178 nm), βD is FWHM in radian, 
D is crystalline size, and Ɵ is peak position. The average size of GO 
was 10.62nm. In the case of GO, the average layers of GO per nm 
obtained by dividing average size with d-spacing were ~ 13. The 
average sizes obtained for GO-NPs with and without garlic extract 
were 32.96 nm and 11.65 nm respectively.
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Table 1: PXRD spectra data of GO, GO-Ag NPs with and without garlic extract.

Material K λ (Å） Peak position 
2θ (°) FWHM Bsize (°) L (nm) hkl Ɵ d-spacing

GO 0.94 1.54178 10.78 1.579 5.282 1 5.39 0.8207

GO-Ag NPs without Garlic
0.94 1.54178 38.09 0.812 10.81 111 19.045 2.3624

0.94 1.54178 44.43 0.718 12.49 200 22.215 2.0389

GO-Ag NPSs with Garlic

0.94 1.54178 38.14 23.759 0.37 111 19.07 2.3595

0.94 1.54178 44.4 0.068 130.7 200 22.2 2.0403

0.94 1.54178 64.34 14.403 0.681 220 32.17 1.4479

0.94 1.54178 77.21 117.711 0.09 311 38.605 1.2355

SEM analysis 

The SEM images at different resolutions and magnification of 
GO, GO-Ag NPs without garlic and with garlic are shown in Figure 

5. The layered structure with wrinkled edges, surfaces, and folding 
appeared in all the cases and with a clear decoration of GO with Ag 
NPs in the case of GO-Ag NPs.

Figure 5: (a) SEM images of Graphene oxide (b) GO-Ag NPs without Garlic (c) GO-Ag NPs with Garlic.

BT-90 nanoparticle size analysis 

The average size and hydrodynamic diameter of the GO-Ag 
NPs prepared with and without Allium sativum were determined 
via a BT-90 nanoparticle size analyzer. The scattering angle was 
adjusted 900 at room temperature, with laser wavelength 635nm, 
and analysis mode was selected 2.0 CONTIN. The Brownian 
motion caused, the scattering of the light i.e. Dynamic Light 
Scattering Principle [43]. The Stokes-Einstein equation was 
used to determine the hydrodynamic diameter of GO, GO-Ag NPs 
[44]. For every analysis, freshly prepared solutions were utilized 
(dissolve 1mg of each NPs in 5mL deionized water subsequently 
sonication to get homogenized mixture). In the case of GO, the 
D50, D (4,3), and D (2,3) were 5.65, 5.59, and 5.57 nm respectively 
with polydispersity index (PDI) value 0.011 which reflected the 
homogenous distribution of GO sheets. In the case of GO-Ag NPs 
without garlic extract the values D50 (7.82 nm), D(4,3) (7.25 nm), 
and D(2,3) (7.04 nm) having PDI value 0.085 while for GO-Ag NPs 
with garlic extract 12.5 nm, 11.8 nm and 11.5 values obtained for 

D50, D(4,3), and D(2,3) respectively with PDI value 0.068. All the 
results are complimentary to PXRD and SEM [45] (Figure 6).

Hemolytic studies results

The hemolytic activity of GO and GO-Ag NPs with and without 
garlic extract was studied, and results are given in (Table 2) In 
hemolysis erythrocytes (red blood cells) destroy with the release 
of hemoglobin to blood plasma from red blood cells. One of the 
principal causes of hemolysis is antibiotics especially peptide 
antibiotics, which damage the lipid layer as a result its structural 
integrity is lost. Therefore, while developing a novel antibiotic 
it is unavoidable to check its hemolytic activity simultaneously 
to lessen the side effects. All three types of samples investigated 
showed low hemolytic activity over the entire range of 
concentrations [46].

Anti-angiogenesis activity of GO-Ag NPs with and 
without Allium sativum 

A physiological process, Angiogenesis means the development 
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of new blood vessels from existing vasculature [47]. The process 
of angiogenesis involves proliferation, stimulation, migration 
of endothelial cells (ETCs), and formation of the capillary tube 
[48]. A body maintains the balance of angiogenesis via pro- and 
anti-angiogenesis signals [47] to avoid several disorders that 
result in an imbalance of angiogenesis including distortion, 
ischemic, immunity problems, and infections [49]. The process 
of suppressing angiogenesis with the help of drugs is termed 
anti-angiogenesis (AAG) [50] and employed as a potential cancer 
treatment strategy [51]. In vivo model, CAM assay has been 
employed to investigate the pro/anti-angiogenesis potential of NPs 
[52] The magnified images of CAM membranes were examined, 
and average branch points were calculated. The results showed 
that nanoparticles inhibit angiogenesis by depriving the embryo 
cells of oxygen and nutrients. All the control eggs had developed 
a well-arborized active vascular system and all the vessels were 
clear and filled with blood. While in the test group, the blood 

vessels were very thin and had a lesser extent of vascularization. 
The mean of the number (43.21 ± 0.45) and length (29.28 ± 1.2) 
of the control group. GO-Ag NPs with and without Allium sativum 
showed a significant decrease in number and length as compared 
to control group in dose dependent manner. In case of GO-Ag 
NPs without Allium sativum, the mean of number and length at 
a concentration 10 ppm: (39.53 ± 0.49), (29.28 ± 0.67); 30 ppm: 
(25.12 ± 1.2), (21.29± 0.89); 50 ppm: (19.87± 1.1), (14.21 ± 2.3; 
100 ppm: (11.42 ± 0.76), (9.19± 2.3) showed a significant decrease 
(p < 0.05). Similarly, in case of GO-Ag NPs with Allium sativum, the 
mean number and length at concentration 10 ppm: (37.23 ± 0.33), 
(26.89 ± 0.11); 30 ppm: (23.10 ± 1.9), (17.99 ± 0.45); 50 ppm: 
(16.32 ± 2.1), (12.81 ± 0.42); 100 ppm: (9.16 ±1.09), (7.69 ± 2.1) 
showed a significant decrease (p < 0.005). The GO-Ag NPs with 
Allium sativum showed a better result as compared to without 
Allium sativum.

Figure 6: DLS spectrum of GO (a) GO-Ag NPs without garlic (b) and GO-Ag NPs with garlic (c).
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Table 2: Percentage (%) hemolytic activity or cytotoxicity studies of human erythrocytes after incubation with GO-Ag NPs with and without garlic 
extract.

Sample Concentration Sample Absorbance Negative Control Positive Control Absorbance % Cytotoxicity

GO-Ag NPs without 
Garlic

10 0.0592 0.059 0.138 0.1449

30 0.0594 0.059 0.138 0.2899

50 0.0595 0.059 0.138 0.3623

100 0.0598 0.059 0.138 0.5797

GO-Ag NPs with Garlic

10 0.059134 0.059 0.138 0.0971

30 0.059154 0.059 0.138 0.1116

50 0.059172 0.059 0.138 0.1246

100 0.0593 0.059 0.138 0.2174

The anti-angiogenesis activity of silver nanoparticles is most 
probably due to the blockage of VEFG (vascular endothelial growth 
factor) mediated signal pathway and thus inhibiting the formation 
of blood vessels. The inhibitory activity of GO-Ag nanoparticles 
is attributed to the interaction of Ag nanoparticles with enzymes 
that contain thiol substituents, thioredoxin peroxide, and super 

dioxide dismutase which reduce the oxidative stress of Reactive 
Oxygen Species (ROS) produced within mitochondrial metabolism 
[53]. ROS accumulation causes deterioration of mitochondria to 
liberate cytochrome C which eventually results in cell death. It is 
observed that this activity is more prominent in the case of GO-Ag 
NPs prepared using garlic extract [54] (Figures 7 & 8).

Figure 7: Graphical representation of Mean± SD number and length of blood vessels.
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Figure 8: Images of CAM assay (a) Fertilized eggs prior to experiment (b) Control group for GO-Ag NPs without garlic (c) Control 
group for GO-Ag NPs with garlic (d) Fertilized egg after sample addition (e)Selective image of GO-Ag NPs without garlic extract 
(f) selective images of GO-Ag NPs with garlic extract.

Conclusion 

GO-Ag NPs were successfully prepared using ultrasonic 
assistance and with/without freshly prepared garlic extract. The 
resultant particles were characterized using modern techniques 
including AT-FT-IR, P-XRD, UV-visible spectroscopy, BT-90 nano-
size analyzer, and SEM. In the case of GO-Ag NPs without garlic 
extract the maximum absorption was obtained at 443.29nm, the 
average size of particles was 11.65nm with 2.3594 nm d-spacing 
which is comparatively larger than for GO (0.82nm). In the case of 
GO-Ag-G NPs with garlic extract, the maximum absorbance was 
obtained at 448.08 nm, the average size of particles was 32.96 
nm with d-spacing 2.3634. The % hemolytic activity revealed that 
both show less toxicity i.e. of range (0.0971-0.1246) for GO-Ag-G 
NPs and (0.14-0.5797) for GO-Ag NPs. The CAM assay was used to 
investigate the anti-angiogenesis activity, the results revealed that 
GO-Ag-G NPs showed better performance than GO-Ag NPs. Both 
showed dose-dependent activity, low concentration of both shows 
lessen the destruction of vascular organization and inhibit blood 
vessel formation.
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