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Abstract: In this work, we report the synthesis of ZnO nanoparticles using Moringa Oleifera (Drumstick) leaves as natural 
precursor via precipitation method. The formation and characterization of ZnO nanoparticles was established by UV-VIS 
spectroscopy, Fourier transform infrared spectroscopy and Particle Analyzer. The absorbance at 361nm proves the formation of 
ZnO. The IR spectra results proved the capping and stabilizing agents.  The size of the particle was found to be 246.7 nm. 
Further, the ZnO was used as a nutrient in improvement of plant growth.  
Background: Analgesia, one of the components of triad of anaesthesia, has now extended to relief of postoperative pain, chronic 
pain and cancer pain. The spinal cord has taken the center stage in analgesia practice and Spinal anaesthesia is the commonly 
used technique for lower limb surgeries as it is easy to administer, economical and causes less hemodynamic variation than 
general anaesthesia. Hence different additives can be used to increase the duration of postoperative analgesia. Since there are 
no studies comparing Buprenorphine and Nalbuphine, we have selected this study to evaluate the effect of intrathecal 
Bupivacaine with Buprenorphine compared with Nalbuphine for postoperative analgesia. (10) 
Materials and Methods: Collection of Sample: Fresh Moringa Oleifera leaves were collected from Farm house. Leaves were 
washed thoroughly by water and were allowed to dry in air at Sun light. 
Chemicals, Solvents and Starting Materials: Zinc acetate dihydrate, ammonium carbonate, sodium hydroxide pellets and other 
chemicals were purchased from LOBA Chemie, Aatarinstra chem, and Chemco (India). All chemicals were used without further 
purification. 
Preparation of Moringa Oleifera Leaf Extract: 5 grams of Moringa Oleifera leaves were washed thoroughly with distilled water. 
These leaves were heated for 60 min in 200 ml of distilled water at 50O C. Then the extract was filtered with Whatman 41 filter 
paper. The filtrate was stored in a cool and dry place. 
Results The present study reports the use of dried leaf for the synthesis of nanoparticles, which are free from external stabilizing 
and accelerating agents, and does not require continuous agitation. The appearance of yellow precipitate is a clear indication of 
the formation of ZnONPs formed in the reaction mixture.  
Keyword:  zinc oxide, Nano particles, green synthesis, plant treatment. 
 

I. INTRODUCTION  
In modern research era of any branch of science, nanotechnology has found to be of enormous interest. Nanoparticles (NPs) play an 
essential role as building blocks of nanotechnology. Nowadays, nanoscience as well as nanotechnology is widely applied in 
different fields mainly in sensor, electronic, antibacterial, water purification, cosmetic, biomedical, pharmaceutical, environmental, 
catalytic and material applications. The size, crystallinity and morphology of the nanomaterial can greatly influence their catalytic, 
magnetic, electronic and optical properties [1]. The main advantages of nanoparticles synthesis at room temperature and from plant 
extracts are partly to fulfill the green synthesis [2]. The metal and metal oxide nanoparticles are synthesized by physical, biological, 
chemical and very recent green approaches. Recently, green synthesis has become popular way to synthesize NPs due to its low 
cost, environment compatibility, synthesizable in ambient atmosphere and non-toxicity [3]. The noticeable importance of Zinc oxide 
and ZnONPs is they are very good semiconductors with wide range of band gap (3.37) having room temperature dependent high 
excitation binding energy (60 meV) [4]. Zinc oxide and ZnONPs have excellent thermal and chemical stability with exceptional 
optical behavior [5]. Now a day the considerable interest was seen in biosynthesis of different nanoparticles as well as photo 
degradation properties. Recently different metal and metal oxide nanoparticles were reported for their efficient photo degradation 
effect in presence of visible light illumination [6].  
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Since, different plant extracts are the main source of large scale synthesis of NPs via green way which includes the synthesis of 
several noble metal nanoparticles like Au, Ag and Pd. For this extracts from different plant organs e.g. geranium leaves, lemongrass, 
neem leaves, aloe-vera and others have been reported [7, 8, 9, 10, 11]. Moreover the important applications of ZnONPs towards 
environmental and biological fields are like drug delivery, biological sensing, biological labeling, gene delivery and nano medicine 
are reported [12, 13, 14, 15]. ZnONPs also have applications for antibacterial, anti-diabetic, antifungal, acaricidal, pre-diculicidal, 
larvicidal activities [16, 17, 18, 19, 20]. Different medicinal plant and their leaf and calyx extract are found to have important properties 
such as diuretic, antioxidant, blood pressure suppressive, chemo protective, hypotensive, anti-tumor and anti-cancerous effect [21, 22, 

23, 24, 25]. Karunakaran et al. [26] showed the antimicrobial properties of ZnONPs towards both gram positive and gram negative 
bacteria. Mahdiyeh et al. [27] synthesized ZnO nanowires via hydro-thermal process at 90 °C from zinc acetate dehydrate. Moj et al. 
[28] have bio-synthesized silver nanoparticles using Mine Soil Bacteria as natural precursor that showed antibacterial activity.  
In our present work we have synthesized ZnONPs by using Moringa Oleifera (Drumstick) leaves as natural precursor. The prepared 
nanoparticles were characterized by different techniques and further to be utilized for various applications. 

 
II. MATERIAL AND METHODS  

1) Synthesis of Zinc Oxide Nanoparticles: For the synthesis of zinc oxide nanoparticles by precipitation reaction process, 10 ml of 
Moringa Oleifera leaf extract was mixed with 5 ml 5% NaOH solution[29]. Then solutions were taken in a 250 ml beaker and 
kept stirring for 1 h. Then zinc acetate (2.1g in100ml water), ammonium carbonate (0.96g in 100ml) solutions were added drop 
wise into the beaker simultaneously with constant stirring[30]. After the completion of reaction, the suspension was kept stirring 
for 1h at room temperature. Finally, precipitate was filtered, washed with distilled water for several times[31]. Then the 
precipitates were dried under hot air oven. Then zinc oxide nanoparticles were collected and stored in vacuum for further use. 
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                                                                            Precipitate was filtered 

 

Dried under hot air oven 

 
                 
 
 

Fig 2: Scheme for preparation Zinc oxide Nano particles 

10 ml of Moringa Oleifera leaf extract +5 ml 5% 
NaOH solution 

Zinc acetate (2.1g in100ml water), ammonium 
carbonate (0.96g in 100ml) solutions 

The suspension was kept stirring for 1h at room temperature 

Solution changes to deep yellow colour 

Precipitate washed with distilled water for several times 

            Power of zinc oxide  
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III. RESULT  
The present study reports the use of dried leaf for the synthesis of nanoparticles, which are free from external stabilizing and 
accelerating agents, and does not require continuous agitation. The appearance of yellow precipitate is a clear indication of the 
formation of ZnONPs formed in the reaction mixture. 

IV. DISCUSSION  
A. UV-VIS Spectra Analysis 

 

Figure 3: UV-Visible of ZnO nanoparticle 

This UV graph shows the absorption spectrum of the synthesized ZnONPs with the absorption peak around 360 nm. It indicates that 
ZnONPs displays excitation absorption (at 360 nm) due to their large excitation binding energy at room temperature. The sharp 
bands of zinc colloids were observed at 360 nm, which proves that the zinc ion is efficiently reduced by the Moringa Oleifera leaf 
extract. The wavelength of 360 nm absorption peak confirms the occurrence of blue-shifted absorption spectrum with respect to the 
bulk value (365 nm) of the ZnONPs, due to the quantum confinement effect, which is in good agreement with the previous report.[33] 

B. FTIR Analysis 

 
Figure 4. FTIR spectra of Synthesized ZnO Nanoparticles 
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FTIR measurement (Figure 4) was carried out to identify the possible biomolecules in Moringa Oleifera leaf extract responsible for 
capping leading to efficient stabilization of the ZnONPs. The FTIR spectra shows the presence of bonds due to −OH stretching 
frequency around 3416.38 cm-1. However, peaks at 2956.86 cm−1 and 2918.25 cm−1 are attributed to the asymmetric and symmetric 
stretching vibrations of −CH2 group respectively. The peak at 1045.55 cm-1 results from the stretching bands of C=O functional 
groups. The peak at around 1393.69 cm-1 present in ZnO signified amide band of the random coil of protein [34]. The peak at 688.98 
cm-1 indicates the stretching vibrations of ZnO nanoparticle, which is consistent with that, reported earlier [35]. The region between 
400 and 600 cm-1 is  assigned for metal-oxygen bond. In addition to the absorption bands of the biomolecules used as reduction and 
stabilization (capping agents), the absorption peak at 440cm-1 indicate the presence of ZnONPs [36]. 

C. Particle size Analysis 

 
Figure 5.Particle size analysis of ZnO nanoparticles. 

The particle size distribution (PSD) curve of the synthesized Zinc oxide particles from different zinc precursors is given in figure 3. 
The PSD plot for sample ZnO shows that all the particles are within the size range of around 246.7 nm. 

 
V. CONCLUSION  

A. Effect on Plant Growth 
The zinc oxide nanoparticles obtained by green synthesis method was applied to evaluate the growth of plants.  
Initially soil was taken and mixed with cow dung and further Zinc oxide was added to the soil to check the improvement in growth 
of plants.  
The growth of the plants was evaluated at regular intervals  
 

B. Weekly Growth Analysis of Sorghum Plant 

 

 
 
 
 
 
 
 

 Soil  Soil + dung Soil +dung + ZnoNPs 

Week 1  14.5 (cm) 14.6 15.2 

Week 2 30.5 30.9 32.1 
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Image of plant height measurement after 1st Week 

 
Only soil                           Soil + Cowdung               Soil + Cow dung + ZnONPs 

Fig 6: Plant height measurement after 1st Week 

 
Only soil                        Soil + dung                  Soil + dung + ZnONPs 
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