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CHAPTER I 

INTRODUCTION 

 

 

1.1 Research Background 

 Nanotechnology has been widely growing in many industries with its 

application in science and technology because of its excellent physical and 

chemical properties. Nanotechnology means technology to manufacture materials 

at the nano scale level; which possesses many functions, including a good 

antimicrobial agent, catalyst, carrier (especially drug), detector of diseases, and 

also antioxidant agent (radical scavenger) (Balamurugan and Nathan, 2014).  

 According to Abhilash (2010), the product of nanotechnology is called as 

nanoparticles. Nanoparticles have diameter size between 1 and 100 nm. Many 

materials can be made into nanoparticles, including plant extracts and metals. One 

of metals that can be made into nanoparticles is silver. Bunghez, et al. (2012) 

stated that silver nanoparticles have been known as a good inhibitor of 

microorganisms. In addition, Bunghez, et al. (2012) also stated that among other 

noble metals, silver is mostly used because its surface’s area to mass ratio is much 

larger than other particles and materials. Also, it is environmentally friendly, can 

be used as a great catalyst, biosensor, biomolecular detection and diagnostics tool 

(Hussain, et al., 2011). 

 There are many methods to synthesize silver into silver nanoparticles. 

These include physical, chemical, and biological (green synthesis). Since most of 

the application of silver nanoparticles are applied to human, method that produces 
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non toxic silver nanoparticles is developed (Ahmed, et al., 2015). Green Synthesis 

is proved to produce non toxic nanoparticles and have highly possibility of 

creating nanoparticles while physical and chemical methods mostly create fine 

particles and toxic nanoparticles (Bunghez, et al., 2012). 

 Green synthesis using plant extract provides a great reduction and 

stabilization of silver ions by combination of biomolecules and phytochemicals, 

which are highly contained in the plant extract. These components act as reducing 

agents and phyto-constituents as the capping agents which provide stability to the 

silver nanoparticle (Ahmed, et al., 2015). 

 Cilantro (Coriandrum sativum), also known as coriander, is a plant that 

has distinct aroma because of its concentrated essential oil. Besides building 

aroma and flavor in dishes, cilantro also possesses health benefits. Some of 

cilantro benefits are anti-inflammatory, antimicrobial agent, increase of HDL, 

relief of stomach gas, anti-septic, and anti-fungal agent for skin (Global Healing 

Center, 2014). Moreover, it has many nutritional aspects. One of them is a good 

source of polyphenols and phytocemicals, like carotenoids and phenolic groups 

(flavonoids, tannins, stilbenes, and lignans) (Bhat, et al., 2014). 

 Despite of having many nutritional aspects, not many people like 

consuming cilantro plant due to its taste and aroma. People often describes the 

taste of cilantro is like soap or dirt. It also has soapy or pungent aroma which is 

largely contributed several aldehydes present in cilantro plant. It is found that up 

to 21% of East Asian people dislike the flavor and aroma of cilantro (Yirka, 

2012). Therefore, the utilization of cilantro is needed since it has many nutritional 

aspects, especially its antioxidant activity. One of the utilization of cilantro plant 
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is to be used in green synthesis because it provides polyphenols and 

phytochemicals that can act as natural reducing and capping agent. 

 According to study by Banala, et al., (2015), silver nanoparticles are 

proven could be synthesized using plant extracts, which is Carica papaya 

(papaya) leaf extract. Furthermore, previous research by Balamurugan and Nathan 

(2014) showed that cilantro’s leaves extract could synthesize AgNO3 into silver 

nanoparticles. However, there is no study about the use of cilantro’s stems in 

making silver nanoparticles yet cilantro’s stems are rich in flavonoids such as 

quercetin, kaempferol, rhamnetin, and terpinolene (Mandal and Mandal, 2015) 

which can be acted as reducing and capping agent in green synthesis of AgNPs. 

 Moreover, there is no study about the antioxidant activity of cilantro’s 

silver nanoparticles and the comparison of leaves and stems of cilantro silver 

nanoparticles. According to Ahmed, et al., (2015), plant should be extracted using 

distilled water which is high polar solvent. On the other hand, there is potential of 

using different polarity of solvent in extracting more antioxidant compounds than 

water. 

 The antioxidant activity of metal nanoparticles had been proven to be 

enhanced by calcination process. Previous study by Aprilly (2016) showed that 

calcination process at 100
o
C of zinc-oxide nanoparticles (ZnO-NPs) can increase 

its free radical scavenging activity as in comparison with non-calcinated ZnO-

NPs. However, there was no study regarding the evaluation of calcination process 

towards the antioxidant activity and the study of antioxidant stability of AgNPs at 

high temperature. 
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 Hence, this research would use different polarity of solvent in plant 

extraction to find the best extract that could synthesize the best silver 

nanoparticles based on its antioxidant activity since different polarity will extract 

different components from the plant. This research would also observe the effect 

of calcination temperature towards antioxidant activity of silver nanoparticles 

because there is no study about the effect of calcination temperature towards 

antioxidant activity of silver nanoparticles. 

 

1.2 Research Problem 

 Cilantro (Coriandrum sativum) plants are rich in polyphenols and 

phytochemicals which act as reducing and capping agent in the synthesis of silver 

nanoparticles. Moreover, the study of Balamurugan and Nathan (2014) showed 

that Cilantro’s leaves extract could synthesize AgNO3 into Silver nanoparticles. 

However, the potency of stem extract of cilantro plant in synthesizing silver 

nanoparticles in comparison to cilantro’s leaves extract silver nanoparticle is not 

studied yet.  

 Furthermore, some previous studies used polar solvent while others used 

non polar solvent to extract phytochemicals and phenolic compounds from the 

plant. Different polarity of solvent will extract different components from the 

plant. Also, some previous researches used different calcination temperature 

towards nanoparticles. However, the effect of calcination temperature towards 

antioxidant activity on the silver nanoparticles is not studied yet. Therefore, plant 

would be extracted using different polarity of solvent to synthesize silver 

nanoparticles (AgNPs) in this research. In addition, different calcination 
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temperature will be conducted to AgNPs to understand its effect towards 

antioxidant activity, particle size and morphology of AgNPs. 

1.3 Research Objectives 

1.3.1 General Objective 

 The general objective of this research was to synthesize silver 

nanoparticles from silver nitrate (AgNO3) using cilantro (Coriandrum sativum) 

plant extract as the study of green synthesis. 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To determine the effect of different polarity of solvent in plant extraction of 

leaves and stems of cilantro (Coriandrum sativum) towards the amount of dry 

matter, the different phytochemicals content extracted, and antioxidant 

activity. 

2. To evaluate the difference of using leaves and stems of cilantro towards 

antioxidant activity and yield of AgNPs resulted in green synthesis 

3. To observe the difference of particle size, morphology, and antioxidant 

activity of synthesized AgNPs as the effect of calcination process. 




