Evaluation of viability of cells of Listeria innocua with Raman
microspectroscopy after incorporation of heavy water (D,0)
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Context

Listeria innocua is a bacteria most frequently encountered in the food industry. This bacteria can pass in a viable but nonculturable (VBNC) state, characterized by a very low metabolic

activity and no growth on standard microbiological media commonly used in the food industry but bacteria retain the ability to recover and be potentially pathogenic. VBNC can be detected

by comparison of techniques: enumeration on agar vs qPCR vs PMA-gPCR. However, these methods are not very sensitive. A new approach for studying and detecting VBNC bacteria is to
use Raman spectroscopy coupled with heavy water (D,0O) labeling. A major concern is that D,0 could also impact the viability state of L. innocua. In this study, we verified the impact of D,O

incorporation on the viability state of L. innocua. In a second step, we optimized the labelling for an early detection of the incorporation of this bacteria.
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o High C-D peak is detected from
1h30 for all condition, but is
higher the 75% of D,0 condition
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Optimisation of heavy water labelling

by measurement of the Carbon-
Deuterium peak (C-D) between 2040 (curve red) of D,0) bacterial suspension of L. innocua over time (60 > n > 80).

and 2300 cm™ by Raman spectroscopy

Quantification of the C-D peak in non-deuterated (0% of D,O (curve blue) and deuterated (25% (curve orange), 50% (curve green), 75%
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