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Abstract

ATR-FTIR technique allow us to discriminate 2 algal species as well
as the control vs UV treatment at 1600mJ with a PCA analysis.
The frequency in the 3000 – 2800 cm-1 ranges allows the species 
differentiation, while the UV alteration effect can be detected in 
the 1700 – 1500 cm-1 and 1300 – 1000 cm-1 frequency range.

Background

To limit the spread of marine invasive species from ballast water 
discharges by ships, UV treatment is promoted by the regulation 
of the United Nation’s International Maritime Organization. 
Effect of the treatment is historically monitored by live staining 
microscopy methods(1). The main limitations of these methods are 
the period necessary before the lethal effect can be observed as 
well as the variability of the characteristics of the organisms. 
An alternative path is studied here to measure the direct impact 
of the UV radiation on DNA using FTIR spectroscopy(2,3), rather 
than the late consequences. 
The early results indicate the necessity of developing streamlined 
preparation procedure and the ability to discriminated different 
species. The aims of this study are to allow a simplified control 
procedure, on location and with limited infrastructure required.
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Sample preparation and data analysis

Sample preparation:
1.5ml Pure cultures were centrifuged at 1000rpm, resuspended 
in methanol, the cell suspension was filtered on a 0.8µm etched 
filter, and left in vacuum until measurement. 
ATR-FTIR acquisition was done on Agilent Cary 630 FTIR 
spectrometer (32 scans, 4cm-1 spectral resolution).
Data analytics:
Data were analyzed with R software using R packages for data 
loading and wrangling (hyperSpec, dplyr), data pretreatment 
(EMSC, hyperSpec), data analysis (pls, FactoMineR) and data 
documentation (ggplot2, plotly).
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Interpretation and conclusion

Typical FTIR spectrum of biological samples, Source: Baker, M. J. et al. (3)

From the reference 
spectrum:
- lipid and protein 
signature are 
fundamental in the 
separation of the two 
species
- Nucleic acids signature 
contribute in the 
separation of the UV 
exposed samples
- carbohydrates appear 
to have a secondary role 
in the PCA components

• ATR FTIR allows the discrimination at species level
• UV treatment can be detected by PCA
• Direct measurement with limited sample preparation on 

site is achievable
• Further work is need:

- sample preparation
- time series and dose response
- further improvement in data pre-treatment 

PCA 
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