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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Nanotechnology defines nanoparticle as a particle that has size less than 

100 nanometers (nm) (Kumar, et al., 2014). Nanoparticles have multifunctional 

properties and wide applications in various fields, such as medicine, nutrition, and 

energy (Chandran, et al., 2006). The application of nanotechnology in food 

science, such as carrier of various functional food ingredients has been drawn a lot 

of attention. The unique properties and size of the nanoparticles may improve the 

functionality of the food products (Weiss, et al., 2006). 

Many researches have been shown that inorganic materials such as metal 

and metal oxides are beneficial to be synthesized as metallic nanoparticles due to 

their ability to withstand harsh process conditions. Among the sources of metal 

and metal oxides for synthesizing metallic nanoparticles, zinc oxide is the 

forefront of the research due to their unique properties and wide applications. Zinc 

oxide nanoparticles (ZnO-NPs) have been studied to have antimicrobial, UV 

blocking, high catalytic and photochemical activities (Meruvu, et al., 2011). 

The synthesis of nanoparticles using both conventional physical and 

chemical methods has been proved to have some shortages such as unstable, 

expensive, and toxic chemicals and by-products (Kumar, et al., 2014). Hence, the 

green synthesis of nanoparticle is highly preferred compared to the conventional 

methods. These biological methods are using eco-friendly resources, and one of 

them is by using plant or plant extracts (Iravani, 2011). The synthesis of plant-
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mediated nanoparticles give a lot more advantages, since they are stable, faster, 

cost-effective, and environmental safe (Senthilkumar and Sivakumar, 2014). 

Furthermore, a study of Kumar, et al. (2014) has proved that plant-mediated zinc 

oxide nanoparticles exhibits free radical scavenging activity (Kumar, et al., 2014). 

Green tea is a type of tea (Camellia sinensis L.) that is widely consumed 

as a useful drink for health due to its abundant amount of polyphenols (Taheri, et 

al., 2011). Recent studies show that the used green tea leaf still contains some 

extractable polyphenols (Agustianingrum, 2009). Those phenolic compounds 

might be responsible for capping and reducing agent of metal ions, thus favoring 

the green synthesis of nanoparticles (Senthilkumar and Sivakumar, 2014).  

The phenolic compounds of the green tea extract favor the green synthesis 

of ZnO-NPs due to its bio-reduction mechanism. However, there is no research 

yet regarding the utilization of used green tea leaves to become the catalyst for the 

formation of ZnO-NPs, yet up to now, the solvent for extraction was still limited 

to the use of water only. Therefore, this research is designed to evaluate the 

potency of used green tea and different polarity of solvent to create the reducing 

power in the extracts in the synthesis of ZnO-NPs.  

In addition, the term of calcination process in the synthesis of ZnO-NPs is 

still debatable. Several studies indicated that calcination treatment is favorable in 

the process of synthesizing ZnO-NPs, while other studies proved that calcination 

might even increases the particle size. Besides, the impact of calcination towards 

the free radical scavenging activity of nanoparticles has not yet stated. Therefore, 

this research is also designed to evaluate the effect of calcination towards the free 

radical scavenging activity and characterization of ZnO-NPs. 
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1.2 Research Problem  

 In the synthesis of nanoparticles, conventional methods were not longer 

preferable due to several disadvantages. Therefore, green synthesis of 

nanoparticles using plant and plant extracts in the previous studies might be an 

alternative way to replace those conventional methods. Thus, this research 

focused on determining the most effective solvent polarity of green tea extract, 

either dried or used, in creating the reducing power and free radical scavenging 

activity of ZnO-NPs, and also studying the effect of calcination process on the 

free radical scavenging activity and characterization including the particle size 

and morphology of the nanoparticles. 

1.3 Objectives 

1.3.1 General Objective 

The objective of this research is to study the green synthesis, free radical 

scavenging activity, and characterization of ZnO-NPs using dried and used green 

tea extracts. 

1.3.2 Specific Objectives 

 The specific objectives of this research were : 

1. To evaluate the effect of solvent polarity towards the reducing power of 

the extracts measured as the yield of ZnO-NPs and their free radical 

scavenging activity. 

2. To evaluate the difference of using dried green tea and used green tea 

sample towards the yield and free radical scavenging activity of ZnO-NPs. 
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3. To evaluate the effect of calcination towards the free radical scavenging 

activity and characterization of the synthesized ZnO-NPs including its 

particle size and morphology.  




