
3
rd

 
 
Myanmar Korea Conference Research Journal Volume 3, No. 5 2043 

 

Green Synthesis of Copper Oxide Nanoparticles Using 

Tadehagitriquetrum (L.) H. Ohashi Leaf Extract and It's 

Characterization  
 

Yinn Kay Khaing
1
, Khin Htay Win

2
, Thidar Khaing

3
, Ni Ni Aung

4
 

Abstract  
In this research work, green synthesis of copper oxide nanoparticles 

from leaf extract of Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay) was 

selected for the study . Preliminary detection of phytochemical compounds 

present in this leaf was investigated. The elemental compositions of the leaf 

werealso determined by using EDXRF (Energy Dispersive X-ray fluorescence) 

Spectroscopy. Copper/Copper Oxide nanoparticles were synthesized by using 

green synthesis method from an aqueous leaves extract. In this method, the plant 

extract has been used as capping and reducing agent for the synthesis of 

nanoparticles due to their reducing properties present in the leaf extract. The 

crystalline size of synthesized copper /copper oxide nanoparticles were 

characterized by X-ray diffraction (XRD) method and by using Fourier 

Transform Infrared (FT-IR) Spectrometer. Antimicrobial activities of 

synthesized copper/copper oxide nanoparticles were examined by agar well 

diffusion method. The synthesis of nanoparticles using the plant extract is an 

enormous things method for cost and reduce the environmental pollution. 

Keywords: Phytochemical, nanoparticles, aqueous solution, antimicrobial, X-

Ray diffraction 

 Introduction 

 Green synthesis is based on redox reaction, in which metal ions are reduced 

to stable nanoparticle by the components of an organism or its extract. Green 

synthesis method have several advantages over other methods namely cost 

effectiveness, simplicity, use of less temperature, the usage of less toxic materials, 

moreover it is compatible for medical and food applications (Chandrakant K, 

Tagad, et al., 2013). 

 Copper is most widely used material in the world due to their electrical, 

optical, catalytic, biomedical and antifungal/antibacterial applications among various 

metal particles such as gold, silver, iron, palladium, zinc and quantum dots (Konghu 

Tian, Cailin Liu, et al., 2012). It can give more yields and reaction rate in mild reaction 

conditions when compared to other traditional catalysts (Nguyen Thi Phuong Phong, et 

al., 2011). 

Copper nanoparticles act as antimicrobial agent in various fields. The copper 

is highly toxic to microorganism such as bacteria (E-coli, Staphylococcus Aureus, 

Pseudomonas aeruginosa). It is considered to be safe for human beings such as 

food package application and in water treatment applications (Kalimuthu K, Babu 

RS, et al., 2008). 

In this present research, Tadehage triquetrum (L.) H. Ohashi leaf extract has 

been used. This plant extract was used as reducing agent for the synthesis of copper 

nanoparticle. The current investigation focused on the aqueous leaf extract to 

synthesize copper nanoparticle and to be used as an antimicrobial agent. 
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Botanical  name -Tadehagi triquetrum (L.) H. Ohashi 

Family name      -Fabaceae 

Genus  -Tadehagi 

Myanmar name  -Lauk-thay 

Part used             -Leaves 

 

Figure 1. The Leaves of Tadehage triquetrum (L.) H. Ohashi (Lauk-thay) 

Materials and Methods 

Sample Collection and Preparation 

 The medicinal plant Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay)  leaf 

was selected for synthesis of copper nanoparticles. The leaf sample was washed 

with water to removal impurities from surface and cut into small pieces and dried at 

room temperature. 

Preliminary Phytochemical Test for Leaves  Samples 

The preliminary phytochemical tests were carried out to detect the presence 

or absence of organic constituents in the Tadehagi triquetrum (L.) H. Ohashi (Lauk-

thay). (Harborne J, 1973) 

Determination of Elemental Analysis 

 The elemental analysis of leaf of Tadehagi triquetrum (L.) H. Ohashi (Lauk-

thay) was determined by using EDXRF (Energy Dispersive X-ray Fluorescence) 

Spectroscopy.  

Synthesis of Copper/Copper Oxide Nanoparticle using 50 mM of Cu(NO3)2 

Solution and Leave Extract (1:4) 

In this research, water extract of Tadehagi triquetrum (L.) H. Ohashi (Lauk-

thay) leaf was used for the synthesis of copper/ copper oxide nanoparticles. About 

0.93786 g of Cu(NO3)2  was weighted accurately and dissolved in 100 mL of 

distilled water and stored. The 20 mL of this solution were mixed with 80 mL of 

plant leaf extract. This mixture was stirred on a magnetic stirrer with 700 rpm. This 

reaction mixture was maintained at 80º C for reaction times 5 hrs for the reduction 

of copper ions. The mixture was centrifuged with 3000 rpm for 30 mins. The 

precipitates of copper nanoparticles were obtained. The resultant copper 

nanoparticle were washed with distilled water .And then dried in pertidish. (Lee, et 

al.,2011 and Yallapa, et  al., 2013).  

Similarly, 30 mM and 10 mM Cu(NO3)2  solution were followed above 

procedure. 

Characterization of Copper/Copper Oxide Nanoparticles 

 The size of nano crystallites wasdetermined by X-ray diffraction (XRD) at 

University Research Centre, Yangon. Estimation of crystallites size was carried out by 

using Debye-Scherrer's equation (Debye, et al., 2010). 
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Functional Group Determination of Copper/Copper Oxide Nanoparticles 

 Functional groups contained in synthesized copper/copper oxide 

nanoparticles were measured by FT-IR spectroscopic method.  

Determination of Antimicrobial Activities of Synthesized Copper/Copper 

Oxide Nanoparticles using Leaves Extract of Tadehagi triquetrum (L.) H. 

Ohashi  

 For the measurement of antimicrobial activities, the synthesized 

Copper/Copper Oxide Nanoparticles from the leaf extract was determined by Agar 

well diffusion method. Seven types of microorganisms were used to screen the 

antimicrobial activities.  

Results and Discussion 

Determination of Phytochemical Test for Leaves of Tadehagi triquetrum (L.) H. 

Ohashi (Lauk-thay) 

Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay) leaf was tested by 

phytochemical screening. According to phytochemical result, alkaloid, glycoside, 

phenolic, reducing sugar, tannin, saponin, polyphenol, flavonoid, steroid, were present 

in Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay) leaf.  

Determination of Elemental Content of Leaves of Tadehagi triquetrum (L.) H. 

Ohashi (Lauk-thay) 

 

Figure (2) EDXRF pattern of Leaves of Tadehagi triquetrum (L.) H. Ohashi 

(Lauk-thay) 

The results of elemental content for leaf of Lauk-thay weredetermined by 

using EDXRF method. According to EDXRF results, the higher amount of silicon 

and potassium were found in leaves of lauk-thay. Moreover, calcium, sulfur, 

manganese, iron, barium, titanium, copper, zinc, strontium were also found in that 

order. This elemental content indicated that the leaves of lauk-thay are  a rich 

source of element. 

The Result of the Amount of Copper/Copper Oxide Nanoparticles from Leaves 

Extract of (Lauk-thay) at Different Concentration 

Table (1) The Result of the Amount of Copper/Copper Oxide  Nanoparticles 

from Leaf Extract of Lauk-thay 

Sample 

(10)g 

Concentration Of 

Cu(NO3)2mM 

Yield 

g % 

Lauk-thay 

50 0.44 4.4 

30 0.23 2.3 

10 0.15 1.5 

According to this table, (1) copper/copper oxide nanoparticle were 

determined by using different concentrations intervals. It was found that, the 
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amount of copper/copper oxide nanoparticles depend on the contact concentration. 

When concentration increases, the amount of copper/copper oxide nanoparticle also 

increases. 

XRD Analysis of Copper/Copper Oxide Nanoparticles by using 

Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay)  Leaf Extract  

The crystalline size and interplanar spacing of copper/copper oxide 

nanoparticles were determined by XRD analysis.  

 

Figure (3) XRD Spectrum of Copper/ Copper Oxide Nanoparticles using 

50mM of Cu(NO3)2 Solution and Leaf Extract of Lauk-thay   

Table (2) XRD Results of Crystallite Size of Copper/Copper Oxide 

Nanoparticles by using 50 mM of Cu(NO3)2 Solution and Leaf 

Extract of Lauk-thay 

Bragg's 

angle 2θ 

Miller 

Indices (hkl) 

FWHM β radius d-spacing 

(nm) 

Crystallite 

size 

(D)nm 

43.352 111 0.152 2.6×10
–3 0.20855 52.3 

50.301 220 0.180 3.1×10
–3 0.18124 44.1 

Average 48.2 

According to XRD results, the crystallite size of copper/copper oxide 

nanoparticles using leaves extract of Tadehagi triquetrum (L.) H.Ohashi (Lauk-

thay) were found to be 48.2 nm. 

 

 

Figure (4) XRD Spectrum of Copper/ Copper Oxide Nanoparticles using 

30mM of Cu(NO3)2 Solution and Leaf Extract  
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Table (3) XRD Results of Crystallite Size of Copper/Copper Oxide 

Nanoparticles by using 30 mM of Cu(NO3)2 Solution and Leaves 

Extract of Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay)   

Bragg's 

angle 2θ 
Miller 

Indices (hkl) 
FWHM β radius 

d-spacing 

(nm) 

Crystallite 

size 

(D)nm 

43.541 111 0.388 6.7×10
–3

 2.0768 22.2 

According to XRD results, the crystallite size of copper/copper oxide 

nanoparticles using leaves extract of Tadehagi triquetrum(L.) H.Ohashi (Lauk-thay) 

were found to be 22.2 nm. 

 

 Figure (5) XRD Spectrum of Copper/ Copper Oxide Nanoparticles using 

10mM of Cu(NO3)2 Solution and Leaf Extract of (Lauk-thay)   

Table (4) XRD Results of Crystallite Size of Copper/Copper Oxide Nanoparticles 

by Using 10 mM of Cu(NO3)2 Solution and Leaf Extract of Lauk-thay 

Bragg's 

angle 2θ 

Miller 

Indices (hkl) 
FWHM β radius 

d-spacing 

(nm) 

Crystallite 

size (D)nm 

74.135 220 0.240 4.1×10
–3 1.2779 33.1 

According to XRD results, the crystallite size of copper/copper oxide 

nanoparticles using leaves extract of Tadehagi triquetrum(L.) H.Ohashi (Lauk-thay) 

were found to be 33.1nm. 

FT-IR Assignments of Copper /Copper Oxide Nanoparticles 

The infrared spectrum (Figure 6) informs at 400-865cm
-1

, which can be 

assigned to the vibration of copper oxide nanoparticle (Pricilla J, et al., 2017).  

 

Figure (6) FT-IR Spectrum of Copper /Copper Oxide Nanoparticles  

 

 Determination of Antimicrobial Activities of Copper/Copper Oxide 

Nanoparticles by using Leaf Extract of  (Lauk-thay) 

 The study of antimicrobial activities of copper/copper oxide nanoparticles from 

the leaf extract of Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay) was performed by 

agar-well diffusion method on seven selected microorganisms.  
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Table (5 ) Antimicrobial Activities of Copper/Copper Oxide Nanoparticles  

Sample Solvent  Inhibition zone(mm) 

(1) (2) (3) (4)  (5) (6) (7) 

CuNPs 

(Nay-

kyar-gale) 

Distilled 

water 
26.85 
+++ 

16.82 
++ 

12.89 
+ 

21.27 
+++ 

19.79 
+++ 

20.42 
+++ 

20.63 
+++ 

Agar –well-8mm  

 8mm ~ 12mm(+) 

13mm ~ 17mm(++) 

18mm above(+++) 

  

Conclusion 

In this research work, Copper/Copper oxide nanoparticles were synthesized 

by using Copper (II) nitrate solution and aqueous leaf extract of Tadehagi triquetrum 

(L.) H. Ohashi (Lauk-thay) as reducing agent. The different concentrations (50 mM, 

30 mM, 10 mM)  of Copper (II) nitrate solution were determined in this 

investigation.   

 Firstly, phytochemical screening of aqueous leaves extract were analysed. 

According to the preliminary phytochemical screening results, Lauk-thay leaves 

contained alkaloids, glycosides, phenolic compounds, reducing sugar, tannins, 

saponins, polyphenol and flavonoids respectively. From the result of elemental 

composition, silicon (Si) and potassium (K) were found to be higher than the other 

elements in Lauk –thay leaves.  

  The yield % of the synthesized copper/copper oxide nanoparticle from the 

leaves extract of Lauk-thay by using 50 mM, 30 mM, 10 mM of Cu(NO3)2 solution 

were founded to be 4.4%,2.3% and 1.5% respectively. 

 From XRD result, the average crystalline size of synthesized copper/copper 

oxide nanoparticles were found to be 48.2nm, 22.2 nm and 33.1 nm respectively. 

All synthesized particles were observed within the nano size range. The peak  in 

XRD patterns, using leaf  extract of Lauk-thay contain metallic copper  peak and 

other impurity peaks were detected. XRD analysis confirms the possibility of 

secondary materials that bind the copper nanoparticles in clusters.   

 In FT-IR spectroscopy, the characteristic absorption peak of copper oxide 

nanoparticles was observed  at 821.54cm
–1

. 

 The antimicrobial activities of the copper/copper oxide nanoparticles from 

the leaf extract of Lauk-thay were examined by agar well diffusion method. It was 

found that the leaf extract of copper/ copper oxide nanoparticles can inhibit seven 

types of microorganisms. It shows the highest activity on Agrobacterium 

tumefaciens, Candida albicans, Escherichia coli, Pseudomonas fluorescens, 

Staphylococcus aureus than Bacillus subtilis and Bacillus pumilus bacteria. The 

biosynthesized nanoparticles have more effective antimicrobial activity to the 

pathogens. 

The synthesis of copper nanoparticles using the plant extracts is an 

enormous method for cost and to reduce the environmental pollution and have 

effective antibacterial activity. 
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