Water dynamics and cell wall polysaccharides assessment of apple viscoelastic mechanical properties

 [START_REF] Winisdorffer | Analysis of the dynamic mechanical properties of apple tissue and relationships with the intracellular water status, gas distribution as measured by MRI, histological properties and chemical composition[END_REF]. To further this study, tissue structure, water status and cell wall chemistry were assessed in four apple varieties showing close but distinct viscoelastic properties. Water mobility and viscoelastic properties were assessed in fresh and plasmolyzed tissue to distinguish turgor from other tissue structural contributions. Water multiexponential transverse relaxation (T 2 ) acquired by low-field NMR relaxometry was analysed by discrete (nonlinear least-squares fitting) and continuous (inverse Laplace transformation) methods to evaluate data processing on the resolution of short transverse relaxation time components. The results show that both methods of relaxation data processing discriminated similarly genotypes before and after plasmolysis. Although the sensitivity of T 2 relaxometry allowed distinguishing microstructures among genotypes even after cellular fluids were mixed and diffused in plasmolyzed tissues, no relaxation component correlated with apple viscoelasticiy. Among cell wall chemical features, only galactose and arabinose contents correlated with storage modulus (E') prior and after plasmolysis though the correlation signs were opposite. These results will be discussed with regard to the limits of NMR relaxometry in distinguishing water environments representative of cell compartments and to the potential key role of pectin RGI side chains in regulating apple texture.

  It involves a combination of complex structural determinants at different scales leading to different descriptors in which viscoelastic mechanical properties play important roles. In an attempt to identify key components of fleshy fruit viscoelasticity, tissue structure and water status assessed by MRI together with cell wall chemistry were correlated with viscoelastic characteristics in contrasted apple varieties
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	Fleshy fruit texture is a challenging quality attribute to control for producer,
	consumer and food processor.
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