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Abstract : In this investigation cobalt nanoparticles have used as antibiotic to inhibit the 

growth of bacteria. The size depend property is the key issue that the antimicrobial 
nanoparticles relaying on, as well as the size of these submicron nanoparticles compared with 

the volume ratio. Many researchers in the time being focusing on the use of the innovated 

property of  nanoparticles to inhibit the growth of  various types of  bacteria due to their 
stability,easiness to synthesis and its high efficiency compare with the others antimicrobials. 

Cobalt nanoparticles were synthesis by reduction method .the size and morphology of the 

nanoparticles were characterized by Uv- visible, AFM and SEM and which showed size 
ranging between 10-30 nm in diameter.  Staphylococcus aureus and E-coli were used to 

examine the cytotoxicity of cobalt nanoparticles, both bacteria have shown significant zone 

inhibition 14 and 15 mm consecutively after 24 hours incubation. That indicate the high 

efficient of cobalt nanoparticles to inhibit the growth of such pathogenic microorganisms. 
 

Introduction 

Myriad of researches now a days are focusing on the use of conventional and innovated nanoparticles 

on several biological systems because of their new properties and consequently their applications. When the 
size of the materials will be changed their physical and chemical properties will be changed too and that will 

lead to new materials with new properties and applications. Estimating the  potential effect of nanoparticles on 

the  environment has the priority in nanoscience
1,2,3

.One of the most efficient ways to estimate the cytotoxicity 

of nanoparticles is to study  their ability to inhibit the microorganisms
4
.The ability of microorganisms to 

genetically resist the antibiotics over last few decades have forced the scientist and pharmaceutical companies 

to develop new strategies to overcome this issue
5
.Recently many successful attempts have been formulated new 

antimicrobial agents with high efficiency, safe  and less cost. Which encourage the researchers to  alter some 
notorious antimicrobials which are well knowing  with their exceptionally  irritants and lethal.

6
have found that 

cobalt nanoparticles with low molecular weight  have the potential to inhibit the growth of several types of 

bacteria as well as antifungal activities.  
7
have revealed that metal and metal oxide nanoparticles have high 

efficiency to inhibit the growth of both gram negative and gram positive bacteria. Yet many methods have been 
adopted  to prepare the metal nanoparticles such us co-precipitation 

8
reduction

9
, sol-gel 

10
, photochemical 

11
,laser ablation

12
electrochemical reduction

13
and biological method

14
ect. The ability of design, control and 

manipulate metal nanoparticles have revealed new generation of high efficient antimicrobial materials with 
functionalized, targeted and surface modified properties

15
. This study however was aimed to synthesis Co NPs, 

to characterize the NPs and to study its efficiency on gram positive and gram negative pathogenic bacteria . 
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Materials and methods 

Synthesis of cobalt nanoparticles. 

Cobalt nanoparticles were prepared by dissolving 0.1 M of cobalt chloride CoCl2.6H2O. in 50 ml of 

50% ethanol along with 0.1 M PEG, solution of 25 mL of 0.2 M NaOH and 0.1 ml of 0.1 M NaBH4was added 
to the mixture under vigorous stirring at room temperature. After about 30 s, gray solid particles occur. The 

precipitate was then washed several times with distilled water and ethanol. After centrifugation at 5000 rpm for 

10 minutes. Finally the precipitated nanoparticles was dried in a vacuum oven at 70 
o
C. the obtained powder 

was grinded and further used in the experiments. 

Charecterization of cubalt nanopaticles. 

Cobult nanoparticles have been characterized firstly by uv-vis spectra where the to measure the 

peak,scanning Electronic Microscopy SEM have been used to measure the morphology , size and shape of 
cobalt nanopaticles and Atomic Foce Microscope  AFM have been used to measue the topograpgy of the 

nanoparticles   

Examination of antibacterial activity of cobalt nanoparticles 

The antibacterial activity of cobalt nanoparticles have been examine in-vitro against gram negative E-

coli and gram positive staphylococcus aurous  by well diffusion method 
16

pure culture of both strains have been 
cultured in Muller Hinton Agar  agar and incubated at 37

o
C for 24 hours. The wells have been made using gel 

puncture  and 1 ml of Co NPs have been added to the wells. After the incubation the zone of inhibition have 

been measured. 

Result and disscussion. 

Synthesis and characterization of cobalt nanoparticles Gray suspention have been observed after adding 
sodium hydoxide fallowed by sodium borohydrate to cobalt chloride, which indicate the formation of cobalt 

nanopaticlesas shown in figur 1 a and b. 

 

Figure 1:A is cobalt chloride suspension B Gray color of Co NPs 

Table 1: Characterization of cobalt nanoparticle 

No. Wavelength(nm) Absorbance 

1 410 0.55 

2 420 0.72 

3 434 0.867 

4 444 1.286 

5 454 1.065 

6 464 0.8 

7 474 0.68 

8 484 0.42 
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Characterization of cobalt nanoparticles was done using UV-Spectroscopy and showed a peak at 440 

nm as shown in Table 1 and Figure 2 which indicated total conversions of cobalt ions to cobalt nanoparticles. 

 

Figure 2:Characterization of cobalt nanoparticles using UV-Spectra showing the peak at 440 nm 

Scaninning Elecrtonic Microscope. 

Scaninning Elecrtonic Microscope have been used to measure the size, shape and morphology of Co 

NPs. The result showed Co NPs have been fomed in spheical shape with size anging between 10 to 30 nm in 

diameter as it shown in figur 3.  

 

Figur 3. Scanning electron microscopy (SEM) image of Conanoparticles shown that the spherical shape 

of Co NPs with size ranging between 10 – 30 nm. 

Atomic Foce Microscope  AFM of Co NPs 

The suface topography analysis of AFM revealed a thin and flat morphology of Co NPs with thickness 

ranging between 5.24  to 10.5 nm as it revealed in figure 4  
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Figure 4. AFM image of Co NPs 

The antibacterial activity of cobalt nanoparticles  

The antibacterial activity of cobalt nanoparticles have been estimated in-vitro on gram negative bacteria 

E-coli and gram positive bacteria staphylococcus aureus by standard well diffusion method in Muller Hinton 

Agar
16,2,3

 where both bacteria have been cultured 24 hours along with one ml of the synthesized cobalt 
nanoparticles. Both bacteria have resulted significant zone of inhibition where E-coli have shown 15 mm while 

staphylococcus aureus  have shown 14 mm as its clarify in  figure 5 

 

Figure 5: the antibacterial activity of Co NPs against E-coli and staphylococcus aureus 

Discussion  

The present study was aimed to synthesis and characterize Co NPS and to estimate the cytotoxic 

efficiency of Co NPs on gram positive and gram negative bacteria. Co NPs have been prepared successfully by 
chemical reduction method

17
using cobalt chloride which is violet in color but after adding sodium hydroxide 

followed by sodium borohydride the color turned gray which indicate the total conversion of Co ions to Co 

NPs
18,19

Co NPs have been characterized by UV-Visible spectra , the peak obtained  at 440 nm  which conform 

the formation of
20

 SEM have been being used to measure the size, shape and morphology of Co NPs which 
shows spherical shape with size ranging between 10- 30 nm in diameter

21,22
AFM has being resulted a thin and 
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plane morphology of the Co NPs. The antimicrobial activity of Co NPs have been estimated on E-coli and 

Staphylococcus aureus both bacteria have showed significant zone of inhibition due to the formation of 

concentrated Co ions which have been formed on the surface of Co NPs due to the increase surface ratio 
comparing with the volume

2,3
 

References 

1. Brayner, R. (2008). The toxicological impact of nanoparticles. Nano Today, 3(1), 48-55. 

2. Li, H., Chen, Q., Zhao, J., &Urmila, K. (2015). Enhancing the antimicrobial activity of natural 

extraction using the synthetic ultrasmall metal nanoparticles. Scientific reports, 5, 11033. 
3. Zawadzka, K., Kądzioła, K., Felczak, A., Wrońska, N., Piwoński, I., Kisielewska, A., &Lisowska, K. 

(2014). Surface area or diameter–which factor really determines the antibacterial activity of silver 

nanoparticles grown on TiO 2 coatings?. New Journal of Chemistry, 38(7), 3275-3281. 
4. Azam, A., Ahmed, A. S., Oves, M., Khan, M. S., Habib, S. S., &Memic, A. (2012). Antimicrobial 

activity of metal oxide nanoparticles against Gram-positive and Gram-negative bacteria: a comparative 

study. International journal of nanomedicine, 7, 6003. 

5. Stanila, A., Braicu, C., Stanila, S., &Raluca, M. P. (2011). Antibacterial activity of copper and cobalt 
amino acids complexes. NotulaeBotanicaeHortiAgrobotanici Cluj-Napoca, 39(2), 124. 

6. Rizzotto, M. (2012). Metal complexes as antimicrobial agents. INTECH Open Access Publisher. 

7. Bhakya, S., Muthukrishnan, S., Sukumaran, M., &Muthukumar, M. (2015). Biogenic synthesis of silver 
nanoparticles and their antioxidant and antibacterial activity. Applied Nanoscience, 1-12. 

8. Primc, D., Belec, B., &Makovec, D. (2016). Synthesis of composite nanoparticles using co-

precipitation of a magnetic iron-oxide shell onto core nanoparticles. Journal of Nanoparticle 

Research, 18(3), 1-13. 
9. Khan, A., Rashid, A., Younas, R., & Chong, R. (2016). A chemical reduction approach to the synthesis 

of copper nanoparticles. International Nano Letters, 6(1), 21-26. 

10. Li, R., Zhang, Y., Lou, H., Li, J., &Feng, Z. (2011). Synthesis of ZrB2 nanoparticles by sol-gel 
method. Journal of sol-gel science and technology, 58(2), 580-585. 

11. Gbur, T., Čuba, V., Múčka, V., Nikl, M., Knížek, K., Pospíšil, M., &Jakubec, I. (2011). Photochemical 

preparation of ZnO nanoparticles. Journal of Nanoparticle Research, 13(10), 4529-4537. 
12. Masuhara, H., & Asahi, T. (2003). Laser ablation method for organic nanoparticles. Single Organic 

Nanoparticles, 32-43. 

13. Singh, S., Tuteja, S. K., Sillu, D., Deep, A., &Suri, C. R. (2016). Gold nanoparticles-reduced graphene 

oxide based electrochemical immunosensor for the cardiac biomarker myoglobin.  
      MicrochimicaActa, 183(5), 1729-1738. 

14. Song, J. Y., & Kim, B. S. (2009). Rapid biological synthesis of silver nanoparticles using plant leaf 

extracts. Bioprocess and biosystems engineering, 32(1), 79-84. 
15. Azam, A., Ahmed, A. S., Oves, M., Khan, M. S., Habib, S. S., &Memic, A. (2012). Antimicrobial 

activity of metal oxide nanoparticles against Gram-positive and Gram-negative bacteria: a comparative 

study. International journal of nanomedicine, 7, 6003. 
16. Saravanan M, Venu AK, Barik SK (2011) Rapid biosynthesis of silver nanoparticles from Bacillus 

megaterium (Ncim 2326)and their antibacterial activity on multi drug resistant clinical pathogens. 

Colloids Surf B 88:325-331. 

17. Wang, D., Xin, H. L., Hovden, R., Wang, H., Yu, Y., Muller, D. A., ...& Abruña, H. D. (2013). 
Structurally ordered intermetallic platinum–cobalt core–shell nanoparticles with enhanced activity and 

stability as oxygen reduction electrocatalysts. Nature materials, 12(1), 81-87. 

18. Kobayashi, Y., Horie, M., Konno, M., Rodríguez-González, B., & Liz-Marzán, L. M. (2003). 
Preparation and properties of silica-coated cobalt nanoparticles. The Journal of Physical Chemistry 

B, 107(30), 7420-7425. 

19. Bala, T., Arumugam, S. K., Pasricha, R., Prasad, B. L. V., &Sastry, M. (2004). Foam-based synthesis 

of cobalt nanoparticles and their subsequent conversion to Co core Ag shell nanoparticles by a simple 
transmetallation reaction. Journal of Materials Chemistry, 14(6), 1057-1061. 

20. Guo, S., Zhang, S., Wu, L., & Sun, S. (2012). Co/CoO nanoparticles assembled on graphene for 

electrochemical reduction of oxygen. AngewandteChemie, 124(47), 11940-11943. 



Mohammed. S. K. Albermani /International Journal of ChemTech Research, 2017,10(9): 1103-1108. 1108 

 

 
21. Wunder, S., Polzer, F., Lu, Y., Mei, Y., & Ballauff, M. (2010). Kinetic analysis of catalytic reduction of 

4-nitrophenol by metallic nanoparticles immobilized in spherical polyelectrolyte brushes. The Journal 

of Physical Chemistry C, 114(19), 8814-8820. 
22. Perrault, S. D., & Chan, W. C. (2009). Synthesis and surface modification of highly monodispersed, 

spherical gold nanoparticles of 50− 200 nm. Journal of the American Chemical Society, 131(47), 

17042-17043. 

 

***** 


