
13 March 2024

POLITECNICO DI TORINO
Repository ISTITUZIONALE

SERS analysis of bacterial strains: Escherichia coli and Staphylococcus epidermidis / Paccotti, Niccolo'; Chiado',
Alessandro; Novara, Chiara; Giorgis, Fabrizio; Geobaldo, Francesco; Boschetto, Francesco; Marin, Elia; Horiguchi,
Satoshi; Pezzotti, Giuseppe. - ELETTRONICO. - (2019), pp. 152-152. (Intervento presentato al  convegno I3S 7th
International Symposium on Sensor Science tenutosi a Napoli nel 9-11/05/2019).

Original

SERS analysis of bacterial strains: Escherichia coli and Staphylococcus epidermidis

Publisher:

Published
DOI:

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2749053 since: 2021-03-19T10:53:26Z

MDPI



S9. Poster Session 

7th International Symposium on Sensor Science  152 

 

Abstract 

134. SERS Analysis of Bacterial Strains:  

Escherichia coli and Staphylococcus epidermidis 

Niccolò Paccotti 1,*, Alessandro Chiadò 1, Chiara Novara 1, Fabrizio Giorgis 1, Francesco Geobaldo 1, 

Francesco Boschetto 2,3, Elia Marin 2,3, Satoshi Horiguchi 3,4 and Giuseppe Pezzotti 2,3,5,6 

1 Department of Applied Science and Technology, Politecnico di Torino, Torino, Italy 
2 Ceramic Physics Laboratory, Kyoto Institute of Technology, Kyoto 606-8585, Japan 
3 Department of Immunology, Kyoto Prefectural University of Medicine, Kyoto 602-0841, Japan 
4 Department of Dental Medicine, Kyoto Prefectural University of Medicine, Kyoto 602-0841, Japan 
5 Department of Orthopedic Surgery, Tokyo Medical University, Tokyo 160-8402, Japan 
6 The Center for Advanced Medical Engineering and Informatics, Osaka University, Osaka 565-0871, Japan 

* Correspondence: niccolo.paccotti@polito.it 

 

Bacteria are prokaryotic microorganism whose pathogenic activity can affect every aspect of daily 

life. In this context, a powerful tool for their detection is provided by the Surface Enhanced Raman 

Spectroscopy (SERS), that can reveal the cellular composition of different bacterial strains with high 

sensitivity and intrinsic specificity. In this study, mesoporous silicon-based SERS substrates decorated 

with silver nanoparticles were used to investigate the vibrational pattern of S. epidermidis and E. coli, 

representative Gram-positive and Gram-negative bacteria, to provide a reproducible method to 

discriminate between distinct bacterial strains. At first, each spectrum was completely characterized in 

order to evaluate the contribution of each vibrational mode. The SERS spectra showed species-related 

features, arising from the different composition of the cell wall as well as their distinctive biofilm matrix 

and metabolic pathways. Furthermore, a life cycle analysis was carried out monitoring the evolution 

of the main SERS bands over time, analyzing the bacteria population after 12, 24 and 48 h of culture 

The results pointed out an increase of the intensity of the bands after 24 h, while a successive decrease 

at 48 h was observed, in agreement with the bacterial growth profile. 
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