
Accepted Manuscript

Resistance mechanism of Ni2+ ion individually and in combination with the
Cr6+ ion in Staphylococcus aureus species to characterize the molecular changes
studied using Infrared Spectroscopy coupled with chemometrics

Annika Durve Gupta, S. Karthikeyan, A. Chitra

PII: S1350-4495(18)30173-7
DOI: https://doi.org/10.1016/j.infrared.2018.09.002
Reference: INFPHY 2684

To appear in: Infrared Physics & Technology

Received Date: 17 March 2018
Revised Date: 9 August 2018
Accepted Date: 3 September 2018

Please cite this article as: A. Durve Gupta, S. Karthikeyan, A. Chitra, Resistance mechanism of Ni2+ ion individually
and in combination with the Cr6+ ion in Staphylococcus aureus species to characterize the molecular changes studied
using Infrared Spectroscopy coupled with chemometrics, Infrared Physics & Technology (2018), doi: https://doi.org/
10.1016/j.infrared.2018.09.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.infrared.2018.09.002
https://doi.org/10.1016/j.infrared.2018.09.002
https://doi.org/10.1016/j.infrared.2018.09.002


  

  

Resistance mechanism of Ni
2+ 

ion individually and in combination  with the Cr
6+ 

ion in Staphylococcus 

aureus species to characterize the molecular changes studied using Infrared Spectroscopy coupled 

with chemometrics 

 

Annika Durve Gupta
1
, S.Karthikeyan*

2 
and A. Chitra

3
 

 
1
Department of Biotechnology, Birla College, Kalyan 421304, Maharashtra, India 

2
Department of Physics, Dr. Ambedkar Government Arts College, Chennai 600039,   Tamil Nadu, India 

3
Department of Physics, S.I.V.E.T College, Chennai-600073, Tamil Nadu, India. 

*Author for correspondence. Email:physicskarthik@gmail.com. +91 9444161677. 

 

Abstract 

The objective of this study was to clarify the Nickel resistance Staphylococcus aureus population 

individually and in combination with Chromium using Fourier Transform Infrared Spectroscopy. The 

increase in the intensity of the lipid bands due to metal resistance to                      S. aureus was observed 

when compared to control group.  The increase in the intensity of ~1722cm
-1

 shows the increase in 

carbohydrates. The IR band at 964 cm
-1 

in nickel treatment has profound effects on DNA when compared to 

Cr. Principle component analysis shows Nickel and  its mixtures 2Ni:Cr treated sample are the  most 

prominent in influencing the toxicity in the sample studied. Loading plots enable 1800-450 cm
-1

 regions 

contribute to the dissemination of S. aureus due to metal treatment. The obtained results provide valuable 

information regarding the influence of one metal over the other.  The study showed that Nickel has greater 

binding affinity to molecular changes occurring in the spectra when compared to Chromium. Further the 

addition of Nickel in the presence of chromium shows synergistic effect. Our approach showed that the 

infrared spectroscopy coupled with chemometric analysis can be used for rapid and reliable analysis in the 

discrimination of complex metal mixtures in the S. aureus populations. 
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