N
N

N

HAL

open science

Phenolic compounds can limit the nitrosation of
secondary amines in a cooked ham model

Charlene Sirvins, Pascale Goupy, Gilles Nassy, Aurélie Promeyrat, Claire

Dufour

» To cite this version:

Charlene Sirvins, Pascale Goupy, Gilles Nassy, Aurélie Promeyrat, Claire Dufour. Phenolic compounds
can limit the nitrosation of secondary amines in a cooked ham model. 3rd Food Bioactives and Health

Conference (FBHC), Jun 2022, Parma (Italie), Italy. hal-04158109

HAL Id: hal-04158109
https://hal.inrae.fr /hal-04158109
Submitted on 10 Jul 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-04158109
https://hal.archives-ouvertes.fr

Phenolic compounds can limit the nitrosation of secondary amines in
a cooked ham model

Charléne Sirvins™?, Pascale Goupyl, Gilles Nassyz, Aurélie Promeyratz, Claire Dufour!

! INRAE, Avignon University, UMR408 SQPOV, F-84000 Avignon, France
2 IFIP, French Pork and Pig Institute, F-94700 Maisons Alfort, France

Introduction

Nitrite is a common additive in cured meat formulation that provides microbiological safety, lipid
oxidation management and typical organoleptic properties. However, nitrite is also associated with
the formation of nitrosamines, some of them being genotoxic and associated with colon
carcinogenesis [1]. Nitrite addition is thus pointed at and consumers are asking for safer products. To
this end, the identification of mechanisms leading to nitroso-compounds formation is required in
order to establish strategies to control those reactions during meat processing and digestion. The
first aim of this study was to evaluate the anti-nitrosative capacity of phenolic compounds (PCs)
selected among various phenolic classes representing plant diversity. Commercially-available plant
extracts rich in the most anti-nitrosative PCs were then evaluated. Mechanisms occurring behind the
anti-nitrosative capacity will also be discussed.

Materials and methods

We designed an anti-nitrosative test using N-acetyltryptophan (AcTRP) as a marker in an o/w
emulsion model at both pH 5 and pH 2.5 to simulate secondary amine nitrosation during product
storage and beginning/end of gastric digestion. Concentrations in AcTRP, sodium nitrite, myoglobin,
free iron, and lipids were as in ham. AcTRP nitrosation and PCs metabolisation were followed by
UPLC-DAD-MS. Reaction mechanisms occurring between AcTRP, nitrite and PCs were determined in a
simplified model containing neither lipids nor myoglobin.

Results and discussion

In the absence of phenolic compounds, AcTRP nitrosation was found to be three-fold higher at pH 2.5
compared to pH 5 suggesting that the pH decrease occurring during gastric digestion can favor
secondary amine nitrosation. Additionally, all the PCs tested except naringin were able to limit NO-
AcTRP formation at pH 2.5 and 5. The anti-nitrosative effect of PCs decreased in the same following
order for both pH: caffeic acid > epicatechin > chlorogenic acid = rutin. Ascorbic acid showed the
strongest effect at pH 5 but no effect at pH 2.5. Plant extracts from green tea leaves, rosemary, olive
among others and dehydrated juices (acerola, carrot,...) proved to be anti-nitrosative at pH 5,
suggesting that, even when involved in a complex matrix, PCs could limit NO-AcTRP formation. Last,
UPLC-DAD-MS analyses highlighted the ability of PCs to react with nitrite undergoing C-nitration, C-
nitrosation and oxidation. All these products indicate that PCs are able to scavenge part of the nitrite
thus reducing residual nitrite available for N-nitrosation of AcTRP.

Conclusion

This major finding suggests that some plant extracts could be used as additives to reduce nitrosamine
formation during cured meat processing, storage and digestion.

[1] Bouvard et al. Carcinogenicity of consumption of red and processed meat. The Lancet Oncology,
2015.



