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ABSTRACT: CdO nanoparticles are synthesize by using CALENDULA OFFICINALIS extract. Stable cadmium 

oxide nanoparticles were formed by treating aqueous solution of cadmium nitrate with extract of CALENDULA 

OFFCINALIS. The plant extract used as reducing and stabilizing agent. Phytochemicals plays the important role 

of capping agent in nanosynthesis. CdO nanoparticles are characterized by using different analytical 

techniques such as ultra-violet spectroscopy (UV), Infrared spectroscopy (IR) and Scanning electron 

microscope (SEM). The size of CdO nanoparticles were range from 73 to 94 nm shown by SEM images. 

.CALENDULA OFFICINALIS mediated CdO nanoparticles exhibited significant antibacterial activity against both 

bacteria gram negative bacteria and gram positive  such as E,coli and  staphylococcus.  
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1. INTRODUCTION 

Development of rapid, cost effective, simple, cost-effective and ecofriendly methods for the green synthesis of 

nanoparticles is worth in the field of nanotechnology. The advancement in the green synthesis of nanoparticles 

of different shape, controlled dispersity and size has many important [1]. Chemical and physical properties are 

strong effected by these factors and have many application in the field of electronic [2 ,3], sensing device [4, 

5], optoelectronics [6, 7], recording media [8], medicine [9 ,10], bimolecular detection [11] and catalysis [12]. 

For the synthesis of nanoparticles, now several methods have been reported. Due to chemicals methods that 

are toxic, capital intensive and low productivity, and biological synthesis of nanoparticles has received 

significant interest [13]. There are several biological method for synthesis of nanoparticles has been suggested 

by using microorganisms (yeas, fungi, bacteria and actinomycetes), enzymes, plants and plant extract. But 

scientist is more interested in synthesis of nanoparticles by using plants because of its economical, rapid, eco-

friendly protocol and it provide single step for the synthesis of nanoparticles [14]. Extracellular and 

intracellular synthesis are two categories of bio-synthesis of nanoparticles. The synthesis of nanoparticles by 

using environmentally benign material e.g plant flower and leaf extract, fungi and bacteria offer number of 

benefits of compatibility for pharmaceutical and biomedical applications as they do not use any toxic 

chemical in the synthesis procedure [15, 16]. The synthesis of cadmium nanoparticles is much more 

challenging than other noble metal due to instability of these nanoparticles in aqueous solution. The cost for 

synthesis of cadmium oxide nanoparticles is significantly less than silver and gold; thus, these are 

economically effective

Surface oxidation occurs as cadmium (Cd) nanoparticles 

are exposed to air and ultimately aggregation take place in short interval of time [17]. Oxides of nanomaterials 

are used as catalyst and starting material for preparing high developed ceramics [18]. As semiconductor 

cadmium oxide has application in sensor [19], solar cell [20], catalysts [21] and other optoelectronic devices ( 

[22], [23],[24] ). 



In recent study rapid, simple, cost effective and biosynthetic method using calendula officinal's has been 

investigated for producing cadmium nanoparticles 

2. EXPERIMENTAL DETAIL 

2.1PREPARATION ofFLOWER EXTRACT 

First of all, fresh petals of calendula officinalis were taken. Petals were washed with distil water to remove 

dust or other pollution deposited on the petals. The petals were dried under the shade. These dried petals were 

crushed into powder. 

To prepare the 10 % petals extract of calendula officinalis, 20 gram of petals were add in 200 mL of distil 

water. This mixture was transfer into water bath for 1 hour. The temperature of water bath was 60-1000C. The 

mixture had volatile compound. In order to avoid escaping of volatile compound the conical flask was 

covered with aluminum foil.  

After 1 hour flask was removed from the water bath and cooled at room temperature. Extract was filtered by 

using whatman filter paper twice so no solid residual left.  

The 10 % extract of petals of calendula officinalis was preserved for further work. 

2.1.1. SYNTHESIS of CdO NANOPARTICLES 

30 ml of 10% extract was taken into 100 mL of beaker. The beaker was placed onto the hot plate. 0.01 M 

cadmium nitrate solution was taken into the burette. The cadmium nitrate solution was added into the petal 

extract drop wise with continuous stirring. The change of color confirms the synthesis of nanoparticles 

formations. The color changed from yellow to dark green. This nano-solution was preserve for 

characterizations 

2.2. CHARACTERIZATION of CdO NANOPARTCLES 

2.2.1. UV-Vis ABSORBANCE SPECTROSCOPY. 

The optical absorption of cadmium oxide was measured by usingUV-Vis Spectrophotometer. The UV 

spectrum was measured at room temperature. The UV spectrum was measured by using quartz cuvette. The 

path length of cuvette is 1cm. Electromagnetic radiation such as commonly serve as a wave phenomenon that 

is characterized by wavelength and frequency. The wavelength is the distance between adjacent trough and 

crust.  

2.2.2. FOURIER TRANSFORMS INFRARED SPECTROSCOPY. 

FTIR were carried out to detect the possible biomolecules and phytochemicals that are useful for the Cd ion 

reduction and capping of CdO nanoparticles green synthesized by using calendula officinal's petals extract. 

JASCO 4100 was used to record the FTIR spectrum within the range of 4000cm to 400cm 

2.2.3. SCANNING ELECTRON MICROSCOPE (SEM). 

Using SEM technique, size, shape and morphology of CdO nanoparticles is examined. The SEM (VEGA3 

TESCAN) was applied at an accelerating of 8.0kV. 

2.2.4. ANTIBACTERIAL ACTIVITY of GREEN SYNTHESIZED CADMIUM OXIDE NANOPARTICLES. 

Disc diffusion method was used to to test the antibacterial activity of green synthesized cadmium oxide 

nanoparticles. Disc diffusion method was used againsttwo bacteria gram- negative bacteria (E,coli) and gram 

positive (staphylococcus). The nutrient agar plates were, prepared and inculcated for 24hrs. Cadmium oxide 

nanoparticles solution was poured into the each plate which contain bacterial cultures.  

3. Result and discussion 

The CdO nanoparticles is synthesized by the reduction of cadmium ion and flower extract at room 

temperature. During this reaction, green synthesis of cadmium oxide nanoparticles reduced by Calendula 

officinal's made color of flower extract change. The UV-Vis spectrophotometer was used to record this color 



change. The absorption spectra of cadmium oxide (CdO) nanoparticles formed by using calendula officinal's 

had an absorbance peak at near 300nm (figure 1)[25]. 

 
 

Figure 1: UV-Vis absorption spectra for CdO nanoparticles. 

FTIR were carried out to detect the possible biomolecules and phytochemicals that are useful for the Cd ion 

reduction and simple, rapid and green protocol for synthesis of CdO nanoparticles at without utilizing physical 

and chemicals step. The absorption peak at around 1600cm-1 confirmed the binding of C-F . The peak 

observed at 2100 cm-1confirmed alkynes. The peaks observed at 3300 cm-1 confirmed the amine stretching. 

The peak at 3700 cm-1 confirmed alcoholic functional group. The variations in the peaks positions show the 

presence of some metabolite such as polyphenols, alkaloids, flavonoids and terpenoids which are abundantly 

present in flower extract and play vital important role in the synthesis of cadmium oxide (CdO) nanoparticles.  

 
Figure 2. FTIR spectra of CdO nanoparticles synthesized using flower extract of calendula officinal's 

Green synthesis of cadmium oxide nanoparticles and morphology by SEM analysis confirmed the average 

size of particles was 91nm. The shape were irregular. 
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Figure 3. SEM images of cadmium oxide nanoparticles synthesized using calendula officinali’s  

The antibacterial activity of green synthesized cadmium oxide nanoparticles (CdONPs) against two bacteria 

gram- negative bacteria (E, coli) and gram positive (staphylococcus) were investigated. These bacterial strain 

were poured into plates that consist of agar nutrient and by using glass spreader, spread evenly over the plate 

and "well" was made by using disc diffusion method.  Cadmium oxide nanoparticles (CdONPs) were poured 

into the each plate and measured the zone of inhabitation illustrated in table No 1.  

 

 

 

 

 

 

Figure 4. Antibacterial activity of cadmium oxide nanoparticles and Zone of inhabitation  

 

Table 1. Antibacterial activity of cadmium oxide nanoparticles and Zone of inhabitation 

Microorganisms Zone of inhabitation 

 

 

 

 

4. CONCLUSION 

CdO nanoparticles were synthesized by using calendula officinalis. The nanoparticles were characterized by 

using different techniques such as UV-vis spectroscopy, FTIR spectroscopy and SEM. The Similarly the UV 

absorption obtain at 300 nm which confirm the synthesis of CdO nanoparticles. Photochemical plays the role 

of capping agent in nanosynthesis. SEM. The size of CdO nanoparticles were range from 73 to 94 nm shown 

by SEM images. CdO synthesized nanoparticles were showed a significant antibacterial activity. Thus calendula officinalis mediated  

CdO nanoparticles can be used in antibiotic drugs. 
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