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Introduction
Researches on nanomaterials are of keen interests to the 

researchers due to their unique properties leading to versatile 
applications not only in nanoelectronics, displays, sensors, 
spintronic devices but also in in the field of medical science [1,2]. 
Nanoparticles, due to their tiny sizes, have very high surface 
to volume ratio. Thus the nanoparticles are very sensitive 
to surface related phenomenon like gas sensing, adsorption, 
and surface charge transfer phenomena [3,4]. Gold, silver, 
zinc oxide (ZnO) and titanium oxide nanoparticles are very 
commonly used in several cosmetics [5]. When these cosmetics 
are washed out, these nanoparticles are directly goes to the 
aquatic environment. Thus these nanoparticles comes in direct 
contact of the living cells of several bacteria, microbes and small 
creatures of the aquatic medium and also to the several flora. 
As these nanoparticles are very surface reactive, they sometimes 
destroys the bacteria, microbes and several flora of the aquatic 
environment. Thus the biodiversity of the aquatic environment 
get unbalanced. Here in this note we shall describe in brief the 
impact of ZnO nanoparticles on the biodiversity of aquatic floral 
and faunal biodiversity.

Source and Release of Zno Nanoparticles in the 
Aquatic Environment

ZnO is a very well-known direct band gap semiconductor 
being investigated over the last two decades due to its unique 
optoelectronic properties. It has a direct band gap of 3.37eV. This 
leads ZnO a potential material for UV emission and absorption. 
Due to several defect states and sometimes due to doping of 
foreign element, ZnO exhibit photoluminescence in the visible 
region. Thus it can also absorb visible light. Thus UV and visible 
absorption properties of ZnO nanoparticles make it a potential 
material to be used in several sunscreens and cosmetics [6]. 
Besides ZnO nanoparticles exhibit excellent antibacterial activity 
against several bacteria, microbes and fungi like Neisseria 
gonorrohea, Aspergillus niger, Streptococcus mutans, S. aureus,  
P. mirabilis, C. freundii, Vibrio cholerae, S. marcescens, E. coli, R.  

 
stolonifer and A. nidulans [7]. Not only that ZnO nanoparticles 
dispersed in water get consumed by several fishes and fauna 
during their respiration and food absorption from water. ZnO 
then comes directly into contact of the lungs cells and stomach 
of those fauna and thereby changes the cell behaviour. This affect 
greatly the normal cellular behaviour of those fauna.

Mechanism of ZnO Nanoparticles and Living Cell 
Interactions and Its Effect on Aquatic Biodiversity

In living cell the cytoplasm is enclosed by cell membrane 
and cell wall. The cell wall may be composed of mono layer or 
multilayer of peptidoglycan polymer and the width of cell wall 
is ~30-100nm. Thus ZnO nanoparticles of size ~50nm can 
directly penetrate the cell wall and membrane and enters into 
the cytoplasm of the cell. In cytoplasm there are various ions, 
salts, nucleic acids and carbohydrates in the fluid. Thus the fluid 
is ionic in nature and maintain the electrical conductivity of 
the cell. When nanoparticles enters into the cytoplasm, due to 
their high surface and charge transfer probability, changes the 
electrical conductivity of the cell. Thus the usual cell mechanism 
is disrupted in presence of the nanoparticles in the cytoplasm. 
This leads to the destruction of the cell and there by the 
microbes, bacteria and other small living organism of the aquatic 
environment. Thus the biodiversity of the aquatic environment 
gets very much affected.

Conclusion
The nanomaterials are very useful in several application. 

But still there are some adverse effect of the nanoparticles 
on the environment. Although it has not yet been proved that 
ZnO nanoparticles affects human life but it is proved fact 
that it destroys bacterial cells. Chemically synthesized ZnO 
nanoparticles are also found to be toxic. Thus the direct release in 
the environment must be restricted. Researchers are developing 
green synthesis method to synthesize nanoparticles to reduce 
their toxicity. But still it is a challenge to the researchers.

Adv Biotech & Micro 5(5): AIBM.MS.ID.555675 (2017) 00131

http://dx.doi.org/10.19080/AIBM.2017.05.555675
http://juniperpublishers.com
http://juniperpublishers.com/aibm


How to cite this article: Pijus K S, Dhrubajyoti P. Impact of ZnO Nanoparticles on the Biodiversity of Aquatic Flora and Fauna: A Brief Note. 2017; 5(5): 
555675. DOI: 10.19080/AIBM.2017.05.555667500132

Advances in Biotechnology & Microbiology

Acknowledgement
The authors sincerely acknowledges UGC-DAE-CSR Kolkata 

centre for financial support with Grant No. UGC-DAE-CSR-
KC/CRS/13/RC12/0983 dated 16.12.2013 for carry out this 
research work.

References

1. Wang H, Qin G, Li G, Wang Q, Hu M (2017) Low thermal conductivity 
of monolayer ZnO and its anomalous temperature dependence. Phys 
Chem Chem Phys 19(20): 12882-12889.

2. Samanta PK, Saha A (2015) Wet chemical synthesis of ZnO nanoflakes 
and photoluminescence. Optik 126(23): 3786-3788.

3. El-Sayed IH, Huang X, El-Sayed MA (2005) Surface Plasmon resonance 
scattering and absorption of anti-egfr antibody conjugated gold 

nanoparticles in cancer diagnostics: applications in oral cancer. Nano 
Lett 5(5): 829-834.

4. Xu XN, Huang S, Brown low W, Salaita K, Jeffers RB (2004) Size and 
temperature dependence of surface plasmon absorption of gold 
nanoparticles induced by tris(2,2‘-bipyridine)ruthenium(II). J Phys 
Chem B 108(40): 15543-15551.

5. Samanta PK (2016) A Brief Review on Green Synthesis of ZnO 
nanostructures and its Biological Applications, BOAJ-Physics 1: 1-11.

6.  Smijs TG, Pavel S (2011) Titanium dioxide and zinc oxide nanoparticles 
in sunscreens: focus on their safety and effectiveness, Nanotechnol Sci 
Appl 4: 95-112.

7. Samanta PK (2017) Review on wet chemical growth and anti-bacterial 
activity of zinc oxide nanostructures. J Tissue Sci Eng 8(1): 1000197.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                            Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/AIBM.2017.05.555675

http://dx.doi.org/10.19080/AIBM.2017.04.555637
http://dx.doi.org/10.19080/AIBM.2017.05.555675
http://www.sciencedirect.com/science/article/pii/S003040261500710X
http://www.sciencedirect.com/science/article/pii/S003040261500710X
https://www.ncbi.nlm.nih.gov/pubmed/15884879
https://www.ncbi.nlm.nih.gov/pubmed/15884879
https://www.ncbi.nlm.nih.gov/pubmed/15884879
https://www.ncbi.nlm.nih.gov/pubmed/15884879
http://pubs.acs.org/doi/abs/10.1021/jp048124b
http://pubs.acs.org/doi/abs/10.1021/jp048124b
http://pubs.acs.org/doi/abs/10.1021/jp048124b
http://pubs.acs.org/doi/abs/10.1021/jp048124b
https://bioaccent.org/physics/physics03.pdf
https://bioaccent.org/physics/physics03.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24198489
https://www.ncbi.nlm.nih.gov/pubmed/24198489
https://www.ncbi.nlm.nih.gov/pubmed/24198489
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/AIBM.2017.05.555675

	Title
	Introduction
	Source and Release of Zno Nanoparticles in the Aquatic Environment
	Mechanism of ZnO Nanoparticles and Living Cell Interactions and Its Effect on Aquatic Biodiversity
	Conclusion
	Acknowledgement
	References

