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ABSTRACT 

The chemical reaction usually involves organic compounds like flavonoids, alkaloids, terpenoids, polyphenols etc, reacting with metal ions to 

create a metal nanoparticles. The chemical constituents of plant extracts in the process act as reducing agent as well as stabilizing agent for 

the nanoparticles. There are a number ways of synthesizing nanoparticles; one way is using biomolecules from plant extract to reduce metal 

ions to nanoparticles in a single step. In this work, copper nanoparticles were synthesized by using Ecliptal alba Hassk leaves extract as bio-

reducing agent. Phytochemical constituents of sample leaves were detected by chemical methods and also chemical compositions of the sam-

ple were analyzed by EDXRF. Synthesized copper nanoparticles were characterized by FT-IR, SEM and XRD techniques. 
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1 INTRODUCTION                                                                     

anotechnology is the science that deals with matter at the scale at 1billion of a meter and is also the study of manipulating matter at the 

atomic and molecular scale. The term nanoparticle is used to describe a wide variety of materials submicron size. Nanoparticles are the 

particles with one or more dimensions at nanoscale. They have defined the nanoscale as dimensions of the order of 100nm or less. A 

nanoparticle is the most fundamental component in the fabrication of nanostructure and is far smaller than the world of everyday objects that 

are described by Newton’s laws of motion, but bigger than an atom or a simple molecule that are governed by quantum mechanics .  

 In general, the size of a nanoparticle spans the range between 1 and 100 nm. Metallic nanoparticles have different physical and 

chemical properties from bulk metals properties that might prove attractive in various industrial applications. However, how a nanoparticle is 

viewed and is defined depends very much on the specific application. 

 A copper nanoparticle is a copper based particle 1 to 100 nm in size like many other forms of nanoparticles; a copper nanoparticle 

can be formed by natural processes or through chemical synthesis. These nanoparticles are of particular interest due to their historical applica-

tion as coloring agents and their modern- day biomedical ones. Copper nanoparticles (CuNPs) have been used various field including agricul-

tural, industrial engineering and technological fields (Shobha G. et.al, 2014). 

 CuNPs synthesis has attracted particular interest, compared with other NPs, as their useful properties are achievable at costs lower 

silver and gold (Han WK. et.ai, 2006). 

 Although the biosynthesis of CuNPs by plants has previously been reported, the potential of plants as biological materials for the 

synthesis of nanoparticles is yet to be fully explored. The bioactivities of Eclipta alba, which is a widely used traditional medicine and func-

tional food, have been extensively explored (Zhong XK. et.al, 2009). The phytochemical screening of Eclipta alba were examined. The pre-

sent study aimed to develop a method of rapidly synthesizing CuNPs using ethanol leaf extract of Eclipta alba. These copper particles were 

characterized by FTIR, SEM and XRD methods. 
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2. EXPERIMENTAL 

2.1  Sample Collection and Preparation 
 The leaves of Eclipta alba Hassk were collected from Shwebo Township, Sagaing Region. These leaves were washed with water to 

remove dust from surface and cut with a steel knife into small pieces and dried at room temperature. Then the dried samples were percolated 

with 98% ethanol for about 1 month. 

 

2.2  Preliminary Phytochemical Test for Eclipta alba Hassk Leaves 
 Preliminary phytochemical tests were carried out detect the presence or absence of organic constituents in the Eclita alba Hassk 

leaves. These results were shown in Table 1. 

 

Test for alkaloids 
 The dried sample (2 g) was boiled with 1% hydrochloric acid (25 cm3) for 10 minutes. The solution was cooled and filtered. The 

filtrate was added to a few drops of Dragendroff’s reagents. The formation of a precipitate indicates the presence of alkaloids. 

 

Test for Flavonoids 
 The dried sample (2g) was boiled with 95% ethanol (25 cm3) for about 10 minutes. The solution was cooled and filtered. A few 

drops of concentrated hydrochloric acid and pieces of magnesium turning were added to the filtrate. The formation of pink color indicates the 

presence of flavonoids. 

 

Test for Glycosides 
 The dried sample (2g) was boiled with distilled water (250 cm3) for about 10 minutes. The solution was cooled and filtered. About 2 

drops of 10 % lead acetate was added to the filtrate solution. The formation of white precipitate indicates the presence of glycosides. 

 

Test for Saponins 
 The dried sample (2g) was boiled with distilled water (25 cm3) for about 10 minutes. The solution was cooled and filtered. The fil-

trate was added 3 drops of distilled water and then shaken for a few minutes, allowed to settle for 10 minutes.  The formation of stable froth 

indicates the presence of saponins. 

 

Test for Steroids 
 The dried sample (2g) was boiled with 95% ethanol (25cm3) for about           10 minutes. The solution was cooled and filtered. 2 

drops of chloroform were added to the filtrate solution. Add then 2 drops of acetic anhydride solution and 2drops of concentrated sulphuric 

acid were added to this solution. The formation of green color indicates the presence of steroid. 

 

 

Test for Phenolic compound 
 The dried sample (2g) was boiled with distilled water (25cm3) for about 10 minutes. The solution was cooled and filtered. A few 

drops of 10% FeCl3 were added to solution. The greenish blue color indicates the presence of phenol. 

 

Test for Polyphenol 
 The dried sample (2g) was boiled with distilled water (25cm3) for about 10 minutes. The solution was cooled and filtered. A few 

drop of 1% FeCl3 and             1% K3Fe(CN)6 were added to the filtrate. The formation of blue-green color indicates the presence of polyphe-

nol. 

 

Test for Terpenoids 
 The dried sample (2g) was boiled with 95% ethanol (25cm3) for about 10 minutes, cooled and filtered.  2ml of filtrate was added to 

2ml of chloroform. It was evaporated and then dryness. And then, it was 2ml of concentrated sulphuric acid at heat for 2 minutes which give 

cherry red color solution. This color indicates the presence of terpenoids.  

 

Test for Lipophilips 
 The dried sample (2g) was boiled with distilled water (25cm3) for about 10 minutes. The solution was cooled and filtered. A few 

drop of KOH solution was added to the filtrate. The formation of deep color indicates the presence of lipophilips. 

 

 

2.3 Determination of Elemental Analysis of Eclipta alba Leaves 
 The amount of element in dried powder of Eclipta alba leaves were measured by EDXRF spectrophotometer at Department of 

Chemistry, Monywa University. 
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2.4 Synthesis of Copper Nanoparticles 

 

 Chemicals 
(i) Copper acetate 

(ii) Distilled water 

(iii) 98% ethanol 

(iv) Acetone 

 

Apparatus 
(i) 250mL beaker 

(ii) 100mL measuring cylinder 

(iii) Magnetic stirrer 

(iv) Centrifuge 

(v) Petridis 

(vi)  

 

Preparation of 3mM copper acetate solution 
 0.06g of copper acetate was dissolved in 100ml of distilled water. This solution was stirred with magnetic stirrer for about 2 hours. 

  

  

Procedure 
The 80ml of 3mM copper acetate solution were mixed with 20ml of ethanol extracts. This mixture was stirred on a magnetic stirrer 

with 300 rpm for about 24 hours. The mixture was centrifuged with 3000 rpm for 1 hour. The precipitates of copper particles were obtained. 

The resultant copper particles was washed with ethanol and acetone and then dried in Petridis (Harne S. et.al, 2012). 

 

2.5 Characterization of Synthesized Copper Nanoparticles 
 The synthesized copper nanoparticles were analyzed by Fourier Transform Infrared (FT-IR) at Department of Chemistry, Monywa 

University. The synthesized copper nanoparticles were analyzed by Scanning Electron Microscopy (SEM) at Universitie’s of Research Cen-

ter, University of Yangon, Yangon. The synthesized copper nanoparticles were analyzed by X-ray Diffraction (XRD) Universitie’s of Re-

search Center, University of Yangon, Yangon. 

 

 

3. RESULTS AND DISCUSSION 
3.1  Preliminary Phytochemical Test for Leaves of Eclipta alba Hassk 
 The Eclipta alba Hassk leaves were tested by phytochemicals screening and these results are shown in Table 1. 

 

            Table 1 Results of Phytochemical Test for Leaves of Eclipta alba Hassk 

No Tests Extract Reagents Used Observation Result 

1 Alkaloids 1% HCl Dragendroff’s  Orange ppt + 

2 Flavonoids EtOH Conc: HCl, Mg Pink color + 

3 Glycosides EtOH 10% lead acetate White ppt + 

4 Saponin Water Distilled water Front + 

5 Steroids EtOH Acetic anhydride, conc: 

H2SO4, CHCl3 

Green color + 

6 Phenolic D/W 10% FeCl3 Blue -black color + 

7 Polyphenol D/W 1% FeCl3, K3Fe(CN)6 Greenish blue + 

8 Terpene EtOH Acetic anhydride, conc: 

H2SO4, pet-ether 

cherry red color + 

9 Lipophilip Water 0.5M KOH deep color + 

                                                           (+) = presence,   ( - ) = absence 

 According to table (4.1), all tested compounds were found in the air dried sample of Kyeik-hman leaves. 

 

3.2  Elemental Analysis of Dry Eclipta alba Hassk Leaves 
The content of elements in Eclipta alba Hassk leaves powder was determined by EDXRF analysis at Department of Chemis try, 

Moywa University. The result was shown in Table 2.  
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                        Table 2 Elemental Analysis of Eclipta alba Hassk Leaves Powder 

No Element Symbol Concentration ( % ) 

1 Silicon Si 2.773 

2 Potassium K 2.236 

3 Chlorine Cl 1.023 

4 Calcium Ca 0.860 

5 Sulfur S 0.483 

6 Phosphorus P 0.208 

7 Iron Fe 0.023 

8 Manganese Mn 0.016 

9 Strontium Sr 0.003 

10 Copper Cu 0.003 

11 Titanium Ti 0.003 

12 Zinc Zn 0.002 

13 Boron Br 0.001 

14 Silver Ag 0.001 

 
 From Table 2, the higher amount of silicon (2.773%) and potassiun (2.236%) were observed in the air dried sample of Kyeik-hman. 

And the contents of chlorine (1.023%), calcium (0.860%), sulphur (0.483%) and phosphorus (0.208%) were found in the selected sample. 

 

 3.3  Characterization of Synthesized Copper Nanoparticles  

3.3.1  FT-IR Analysis 

  

 

 

 

 

 

 

 

 
                                                                    Fig 1 FT-IR spectrum of copper nanoparticles 

 
The FT-IR spectrum of Cu nanoparticles is shown in figure 1. The IR spectrum of CuNPs shows band at 3355 cm-1, 2924 cm-1 , 

1729 cm-1 , 1635 cm-1 , 1562 cm-1 , 1376 cm-1 and 1071 cm-1 corresponds to O-H stretching H-bonded alcohols and phenols, C-H stretching, 

C=O stretching, carbonyl stretching, N-H bend primary amines, corresponds to C-N stretching of the aromatic amino group and C-O stretch-

ing alcohols, ethers respectively. FT-IR spectrum of CuNPs suggested that CuNPs were surrounded by different organic molecules such as 

terpenoids, phenols, alcohols, ketones, aldehydes and carboxylic acid. 

 

3.5 SEM Analysis 

                                                     
                                                    Fig 2 SEM micrograph for copper nanoparticles 

 

SEM micrograph of the copper nanoparticles synthesized by the reduction of copper acetate revealed spherical, hexagonal and cubi-

cal nanoparticles rainging from  nm to  nm, with and average size of 500 nm due to Cu ions. It was observed that they were approx-

imately spherical in shape with a smooth surface Fig 2. 
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3.6 XRD Analysis 

  

 

 

 

 

 

 

 

 

 

 

 
              Fig 3 XRD diffractogram of copper nanoparticles 

 

X-ray powder diffraction (XRD) is a powerful technique used uniquely identify the crystalline phases present in materials and to 

measure the structural properties of these phases. The XRD pattern of the copper nanoparticles was recorded by using a powder x-ray diffrac-

tometer with a diffraction angle between 20 and 80. Fig 3  shows three peaks (111), (200) and (220) planes of copper respectively.  

The crystalline size was determined from the broadenings of the corresponding X-ray spectral peaks by using Scherrer’s formula. 

The average nano-crystalline size was calculated using the Scherrer formula, 

         
         Where, L = the average crystalline size in Å 

 K = the shape factor  

  = the wavelength of X-ray (1.5406Aº) 

 β =  the corrected line broadening of the Nps 

 θ =  the Bragg angle 

 

                        Table 3 Calculation Parameters of Copper Nanoparticles 

2θ (º) 
FWHM 

(β in radians) 

d-spacing 

(Å) 
Cos θ 

Crystalline 

Size (nm) 

36.562 0.0096 2.4556 0.9495 15.21 

42.647 0.0098 2.1183 0.9315 15.19 

43.391 0.0050 2.0837 0.9291 25.76 

50.360 0.0012 1.8104 0.9047 126.09 

61.740 0.0118 1.5013 0.8583 13.69 

Average 39.51 

  
 According to this table, the crystalline size of copper nanoparticles was found within the range of 13.69 nm to 127.72nm. The 

average crystalline size was found to be 39.51 nm. 

 

 

4.CONCLUSION 
The green synthesis of CuNPs was successfully done by using Eclipta alba Hassk extract as reducing and capping agent. The Eclip-

ta alba Hassk were examined by phytochemical test and EDXRF analysis. Synthesized CuNPs were characterized using FT-IR spectrum of 

CuNPs waw surrounded by different organic molecules such as terpenoids, phenol, alcohols and carboxylic acid. SEM micrograph of synthe-

sized CuNPs showed that they were approximately spherical in shape with a smooth surface. The XRD pattern showed a crystallinity of Cu 

sample. The average crystalline size of synthesized CuNPs was found to be 39.51 nm. 
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