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ABSTRACT 

Synthesis of nanostructural materials using plant leaf extract is an eco-friendly, non-toxic and 
cost efficient approach. In this paper we report the synthesis of copper oxide nanoparticles using copper 
acetate as precursor and Ocimum tenuiflorum leaf extract as a reducing agent. The synthesized copper 
oxide nanoparticles were characterized by FT-IR, SEM, XRD and EDX. These analytical techniques 
clearly confirm the formation of copper oxide with monoclinic structure. Our method utilizes an economic, 
eco-friendly and biocompatible reducing agent for the synthesis of copper oxide nanoparticles.  
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INTRODUCTION 

Green chemistry is a rapid emerging field of chemistry, its aim is to reduce the effect 
of damage caused to the environment by manmade materials and the processes used to 
produce them1.The small and tiny particles consisting of large surface area is capable of 
reacting with various chemical groups to show their efficiency in various application2. 
Among various metal oxides such as Ni, Cu, Zn, Au and Fe, synthesis of copper oxide is 
considered as important topic of research. Copper (II) oxide has been widely used for 
diverse applications like active electrode material for Li-ion batteries, field emission emitters, 
heterogeneous catalysts, gas sensors and solar cells3,4. Different chemical methods are 
available for the synthesis of copper oxide nanoparticles namely wet chemical method5, 
direct thermal decomposition method6, microwave irradiation method7, sol-gel method8 etc. 
Although different methods exist for the synthesis of copper oxide nanoparticles, most of the 
methods are inefficient, costly and generate toxic wastes to the environment. Therefore there 
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arises an urgent need to develop an eco friendly technique. Recently green synthesis of 
nanoparticles using plant such as Cassia auriculata9, Hibiscus rosasinenss10, Calotropis 
gigantea11, Ocimum sanctum12 and tea leaf13 have been reported. The presence of bioactive 
functional elements act as reducing groups in green chemistry14. 

In this paper for the first time we used Ocimum tenuiflorum leaf extract for the 
synthesis of copper oxide nanoparticles. The leaf extract contains eugenol, eugenic acid, 
caryophyllene, urosolic acid, luteolin, rosmarinic acid, aesculin, limatrol, linalool, apigenin, 
isothymusin, carotene and ascorbic acid are reported15,16. The plant extract can act as 
reducing agent. The synthesized copper oxide nanoparticles were characterized using FTIR, 
XRD, SEM and EDX.  

EXPERIMENTAL 

Preparation of leaf extract  

Fresh leaves of Ocimum tenuiflorum were collected and washed several times with 
tap water and later with deionized water. It is then dried and powdered. Leaf extract was 
prepared by adding about 0.5 g of powdered leaf to 50 mL of deionized water followed by 
30 mins stirring, which is then filtered using whatmann filter paper. 

Synthesis of copper oxide nanoparticles 

200 mL of copper acetate solution was treated with 20 mL of aqueous leaf extract 
and stirred magnetically at room temperature for 30 mins until the light blue color changes 
to light green color, which indicates the preliminary formation of copper nanoparticles.  

 
Fig. 2 shows the various stages involved in the synthesis of copper oxide nanoparticles 

(a) 2% Copper acetate solution, (b) Copper acetate mixed with leaf extract,                         
(c) Formation of copper oxide nanoparticles after heating at 80oC 



Int. J. Chem. Sci.: 14(1), 2016 437

The green colored solution was stirred for 3 hrs magnetically and then heated at 
80oC for 2 mins. Drop wise addition of 1 M NaOH changes the green mixture to brown 
precipitate, which indicates the formation of water soluble copper oxide nanoparticles. The 
brownish black precipitate was washed repeatedly with deionized water followed by ethanol 
to remove the impurities. The brownish black powder was obtained after drying at 60oC. 

RESULTS AND DISCUSSION 

The present study reveals the use of Ocimum tenuiflorum leaf extract for the 
synthesis of copper oxide nanoparticles. The leaf extract acts as a reducing agent in the 
synthesis of copper oxide nanoparticles. Studies show that biomolecules like protein and 
flavanoids not only play a role in reducing the ions to the nano size, but also play an 
important role in the capping of the nanoparticles17,18.  

EDX identifies the elemental composition of the prepared materials. EDX of the 
prepared copper oxide nanoparticles show peaks corresponding to copper and oxygen and 
shows the uniform distribution of copper and oxygen.  
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Fig. 2 and 3: Shows EDX and SEM images of synthesized copper                                   

oxide nanoparticles 

The surface morphology and size of the nanoparticles were obtained by SEM. The 
SEM image confirms the presence of crystalline copper oxide nanoparticles of nearly similar 
shape.  

X ray diffraction spectroscopy analysis determines the crystalline nature of the 
particles and the quality of compounds. The major peak positions at 2θ values of 35.5 and 
38.64 in the high angle XRD of copper oxide nanoparticles indicate the existence of 
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crystalline nature of nanoparticles. The major peak positions closely matches with the Joint 
committee for powdered X-ray diffraction standard (JCPDS no 02-1225) and also matches 
with the values of monoclinic phase copper oxide nanoparticles reported by Toonani et al.19 
and Rahman et al.20 
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Fig. 4 and 5: Shows XRD and FTIR images of synthesized copper                                  

oxide nanoparticle 

The FT-IR absorption peak observed at 424, 440 and 528.50 cm-1 in the IR spectra of 
synthesized copper oxide nanoparticles corresponds to Cu-O stretching in the monoclinic 
phase of CuO21. The peak positions confirmed the presence copper oxide nanoparticles. The 
present study reveals the use of Ocimum tenuiflorum leaf extract for the synthesis of copper 
oxide nanoparticles. The carbohydrate, flavanoids and poly phenol constituents present in 
leaf extract act as the surface active stabilizing molecules for the synthesis of copper oxide 
nanoparticles. 

ACKNOWLEDGEMENT 

The authors thank The Management and The Principal, S. T. Hindu College, 
Nagercoil for providing the facilities to carry out the work in a successful manner and Dr. C. 
I. Sathish, who helped to characterize the synthesized material.   

REFERENCES 

1. D. Suresh, Int. J. Res. Pharm. Chem., 3(3), 465-468 (2013).  

2. P. Alivisatos and B. F. Barbara, From Molecule to Materials: Current Trends and 
Future Directions, Adv. Mater., 10, 1297-1336 (1998). 



Int. J. Chem. Sci.: 14(1), 2016 439

3. Anuradha et al., Single Step Synthesis and Characterization of Silver Nanoparticles 
from Ocimum Tenuiflorum L Green and Purple, J. Appl. Chem., 7, 123-127 (2014). 

4. P. C. Dai et al., Research as a Measure of Pairing Correlation in the High –Te Super 
Conductor, Nature, 406, 965-305 (2000).  

5. Y. Chang and H. Zeng, Cryst. Growth, Des, 4, 397 (2004). 

6. E. Darezeresshki and F. Bakhtiari, Min. J. Metal. Sect. B, 47, 73 (2011).  

7. H. Wang, J. Xu, J. Zhu and H. Chen, J. Cryst. Growth, 244, 88 (2002). 

8. O. Akhavan and E. Ghaderi, Surf. Coat. Tect., 205, 219 (2010). 

9. P. Ramesh and M. M. Sundaram, Green Synthesis of Zinc Oxide Nano Particles using 
Flower Extract of Cassia auriculata, J.  Nano Sci. Nanotech., 2, 41-45 (2014). 

10. R. Sharmila Devi and R. Gayathri, Green Synthesis of Zinc Oxide Nanoparticles using  
Hibiscus rosasinesis, Int. J. Curr. Eng. Tech., 4, 2444-2446 (2014).  

11. C. Vidya et al., Green Synthesis of Zinc Oxide Nanoparticles by Calotropis gigantea,  
Int. J. Curr. Eng. Tech., 118-120 (2013). 

12. V. Pugalanthi et al., Ocimum sanctum Leaf Extract Mediated Green Synthesis of Iron 
Oxide Nanoparticles, J. Chem. and Pharma. Sci., 2, 201-204 (2013). 

13. M. Saha et al., Microwave Synthesis of Copper Oxide Nanoparticles using Tea and 
Coffee Powder Extracts and it’s Antibacterial Activity, J. Nanostruct. Chem., 4, 86 
(2014). 

14. K. S. Kavitha et al., Plant as Green Source Towards Synthesis of Nanoparticles, Int. 
Res. J. Bio. Sci., 2(6), 66-76 (2013). 

15. M. Rama and B. Syamasundar, Phytochemical Constituents and Antioxidant Activity               
of Extract from the Leaves of Ocimum Sanctum Green and Purple, Int. J. Chem. 
Pharm. Res., 2(2), 55-64 (2013). 

16. S. Verma and P. Kothya, Pharmacological Activity of Different Species of Tulsi, Int. J. 
Biopharma and Phytochemical Res., 1(1), 21-39 (2012). 

17. A. Vedpriya, Living Systems: Eco-Friendly Nanofactories, Digest J. Nanomater. 
Biostruct., 1, 9-21 (2010). 

18. O. Collera et al., Comparative Study of Carotenoid Composition in Three Mexican 
Varieties of Capsicum annuum L, Food Chem., 2, 109-114 (2005). 



 S. Sumitha et al.: Leaf Extract Mediated Green…. 440

19. Neha Topnani et al., Wet Synthesis of Copper Oxide Nanoparticles, Int. J. Green 
Nanotech., Mat. Sci. Eng., 1(2), 67-73 (2010). 

20. A. Rahman et al., Synthesis of Copper Oxide Nanoparticles using Phormidium          
cyanobacterium, Indo. J. Chem., 3, 355-360 (2009).  

21. J. C. Fan and Z. Xie, J. Mat. Sci. Eng. B., 3, 61, 65 (2008). 

 

 Accepted : 16.03.2016  


