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ABSTRACT 

Nanotechnology is emerging as the technological platform 

for the next wave of development and transformation of 

agri-food systems. The continual use of engineered metal 

oxide nanoparticles in agriculture, including in various 

consumer applications, will undoubtedly contaminate the 

environment, potentially impacting the agriculture and 

food/feed quality, and may pose unknown risk to human 

health and safety.This study summarized the effects of 

nanoparticles zinc oxide (ZnO) at different 

concentrations.25gm/liter,0.5gm/liter,1gm/liter,2gm/liter 

chlorophyll and protein content and development of 

chickpeas in vitro and under aseptic condition. The data 

revealed that with increase in the concentration of bulk ZnO 

and Nano ZnO the chlorophyll content and protein content 

increases. The total chlorophyll percentage and protein 

percentage was statistically significant at (p<0.05) between 

bulk ZnO and Nano ZnO.  

 

Introduction  

Nanotechnology is based on the prefix “Nano”, a 

Greek word meaning “dwarf”. [1] Nanotechnology is 

the understanding and control of matter at 

dimensions of roughly 1 to 100 nanometers. To be 

more specific, nanotechnology is defined as the 

design, production and application of structures, 

devices, and systems through control of the size and 

shape of the material at the nanometer (10-9 of a 

meter) scale where unique phenomenon enable 

novel applications [2][3]  

Zinc oxide (nano-ZnO) is a commonly used metal 

oxide ENPs. Zinc oxide is used in a range of 

applications such as sunscreens and other personal 

care products, electrodes and biosensors [4], photo 

catalysis and solar cells. Owing to increasing use in 

consumer products, it is likely that through both 
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deliberate application and accidental release, ENPs 

will find their way into aquatic, terrestrial and 

atmospheric environments [5-7]. There is considerable 

concern about the potentially harmful effects of those 

ENPs due to their unique properties, they may have 

significant effects on many organisms [8,9], especially 

plants which are essential base component of all 

ecosystem.  

 Most of these studies are focused on the potential 

toxicity of ENPs to plants and both positive and 

negative or inconsequential effects have been 

reported [10]. Among the positive effect reports on 

plants, nano-TiO2 was observed to promote the 

growth of Spinach. [11,12].Some research found that 

Carbon nanotubes (CNTs) could enhance root growth 

of onion (Allium cepa) and cucumber (Cucumis 

sativa) [13]However, majority of the reports available 

in the literature indicate phytotoxicity of ENPs. Nano-

aluminum oxide (Al2O3) could inhibit root 

elongation of corn, cucumber, soybean, cabbage and 

carrot [13]while nanoZnO was reported to be one of 

the most toxic nanoparticles that could terminate 

root growth of test plants (radish, rape, ryegrass, 

lettuce, corn and cucumber)[14].  

METERIAL AND METHODS 

Procurement of material  

Nano-ZnO were purchased from Nanoshel, Intelligent 

Materials Pvt. Ltd. Panchkula, Haryana, India .Bulk 

Zinc oxide were purchased from Faridabad, Haryana, 

India.  

PROPERTIES OF THE NANO-ZNO (ZN01) 

Weight – min 93 %, Alumina – Yes, Amorphous silica 

– Yes, Specific gravity – 4.0, Bulking value L/Kg 

(gal/lb) – 0.25 (0.03), Organic treatment – Yes, Color 

CIE L* - 99.6, Median particle size – 40-60 mm. 

PREPARATION OF TEST SOLUTION 

The bulk and NPs were suspended directly in 

distilled water. For the present study four 

concentrations viz. 250, 500, 1000 and 2000 mg/L of 

both bulk and NPs were used and for all experiments 

freshly prepared solutions were used. 

MEASUREMENT OF CHLOROPHYLL AND 

PROTEINCONTENT 

Take 50 seeds of chickpea Sterilized with 10% 

sodium hypochlorite for 10min. The seeds were 

sowed in the cups containing sand.Fresh test 

solutions were added in the cups and kept in the 

natural environmental for 10 days to grow and 

subsequently on the 10th day the chlorophyll and 

protein content measured.  

STATISTICAL ANALYSIS 

Each treatment was conducted with three replicates, 

and the results are presented as mean±SE (standard 

error of the mean). Comparisons between the control 

and treated groups were evaluated by one way 

ANOVA using SPSS software package and P<0.05 was 

considered as the level of significance and the level of 

one factor was compared to each level of the other 

factor by all pairwise multiple comparison 

procedures (Turkey’s test). 
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RESULTS AND DISCUSSION  

Table 1-Mean score of Chlorophyll percentage of 

differentconcentration of Nano ZnO and bulk ZnO.  

Control sample in water=4.28±0.41(mean±SD) 

Anova( p<0.05) mean value with same superscripts 

are significantly different as tested by ANOVA POST 

HOC test. 

Table 1 revealed the mean score of chlorophyll 

percentage in chickpeas seeds.    

Chlorophyll content - In this study, the chlorophyll 

percentage significantly increased with increased the 

concentration of bulk ZnO and Nano ZnO. The 

chlorophyll percentage was highest at 2gm/litre 

(21.66±0.62) in Nano ZnO and (17.32±0.51) in bulk 

ZnO but in case of control sample showed the low 

chlorophyll percentage (4.28±0.41). It was found that 

the degree of chlorophyll synthesis is gradually 

increased in Nano ZnO and bulk ZnO as compare to 

control sample. In lowest concentration 0.25/litre of 

Nano ZnO showed (5.73±0.225) and bulk showed 

(4.1±0.41) lowest chlorophyll percentage.The results 

were statistically significant (p>0.05). 

Table 2 -Mean Protein percentage Scores of 

control and differentconcentration of Nano ZnO 

and bulk ZnO.  

Control sample in water=33.7±0.50 (mean±SD) 

 

Anova( p<0.05) mean value with same superscripts 

are significantly different as tested by ANOVA POST 

HOC test. 

Table 2 revealed the mean score of chlorophyll 

percentage in chickpeas seeds.    

Protein content - In this study, the protein 

percentage significantly increased with increased the 

concentration of bulk ZnO and Nano ZnO. The protein 

percentage was highest at 2gm/litre (34.55±2.39) in 

Nano ZnO and (36.±0.35) in bulk ZnO but in case of 

control sample showed relatively low protein 

percentage (33.7±0.50). And in lowest concentration 

0.25/litre of Nano ZnO showed (25±0.78) and bulk 

showed (27.38±0.45) lowest chlorophyll 

percentage.The results were statistically significant 

(p>0.05). 

 

s.n
o 

Dilutio
n 

Nanoparticl
es 

ZnO (%) 

Bulk ZnO 
(%) 

F 
value 

p-
val
ue 

1) 0.25gm
/ liter 

5.73±0.225c 4.1±0.41b 17.44 0.00
3* 

2) 0.5gm/ 
liter 

12.36±0.90a 4.7±0.82a 112.26 0.00
1* 

3) 1gm/ 
liter 

18.41±0.62ac 15.77±0.53
ab 

597.09 0.04
5* 

4) 2gm/ 
liter 

21.66±0.62ac 17.32±0.51
ab 

1251.7
60 

0.00
2* 

s.no Dilution Nanoparticles 
ZnO (%) 

Bulk ZnO 
(%) 

F 
value 

p-
value 

1) 0.25gm/liter  25±0.78ac 27.38±0.45ab 306.59 0.001* 

2) 0.5gm/ liter 27.73±0.61ac 32.86±0.60ab 182.92 0.041* 

3) 1gm/ liter 31.50±0.50ac 35.46±0.53b 84.11 0.045* 

4) 2gm/ liter 34.55±2.39c 36.38±0.35b 29.21 0.001* 
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SUMMARY AND CONCLUSION 

A research study was conducted to assess the effect 

of Nano ZnO and bulk ZnO on physio- morphological 

changes in cicerarietrium. The present study used 

different concentration of bulk ZnO and Nano ZnO to 

analysis the chlorophyll and protein content.  

The chlorophyll percentage data indicated that for 

Nano ZnO the highest mean value was 25.66±0.62 

and for bulk ZnO was 17.32±0.51 at2gm/litre of 

concentration but in case of control sample low 

chlorophyll percentage (4.28±0.41) was observed. 

The chlorophyll percentage increased with the 

increase in concentration of Nano ZnO. The data was 

statistically significantly at p <0.5 between NanoZnO 

and bulk ZnO. 

The result indicated that with increasing the 

concentration of bulk ZnO and Nano ZnOthe protein 

percentage in seeds were increased. . The protein 

percentage was highest at 2gm/litre (34.55±2.39) in 

Nano ZnO and (36.±0.35) in bulk ZnO but the control 

sample showed relatively low protein percentage 

(33.7±0.50). The data was statistically significantly at 

p <0.5 between NanoZnO and bulk ZnO. Zinc is an 

essential for the growth of plant, when ZnO add in the 

soil, soil secrete the enzyme which react with 

bacterial microbes to turn the nutrients into a form 

the plant can use and increase the protein and 

chlorophyll content. 
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