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Objectives

This study aimed to characterize 

fish muscle change with 

postmortem time, and predict the 

impact of ageing on salt transfers.

Fish muscle postmortem change and salting performance 
Impact of muscle microstructure on salt transfers. 

Highlights
• Combinatory approaches of physicochemical measurements

and machine learning helped characterize the impact of aging
and salting in trout muscle.

• Biomarkers accurately predicted the postmortem time of fish
and salt concentrations.

• Label-free fast characterization open perspectives to optimize
the salting process, improve food quality, and reduce the
environmental impacts of salting in the processing industry.

Machine learning coupled with FTIR 
revealed biomarkers of postmortem time

Methods

Major physicochemical and structural changes
• In the absence of salt, biochemical analyses revealed little changes over the

postmortem time. Surprisingly, the proteolysis index and solubility of proteins varied
very little during the postmortem time. A fast pH drop was observed soon after
stunning and bleeding and it stabilized close to 6,5.

Biomarkers toward the fast characterization of filets
Protein solubility during postmortem time Proteolysis during postmortem time

Salt content increases with postmortem time, from 2,5% (salting before 3 days postmortem) 
up to 6% when the filet is salted from 3 days postmortem. 

European standard imposes a minimum of 3% final salt concentration

Microstructural changes
Light microscopy

Ultrastructural changes 
Electron microscopy

SHG microscopy suggests that connective tissue
(myoseptum) slows down the diffusion of salt.

Synchrotron X-Ray Fluorescence of Na and Cl
confirms the barrier effect of myoseptum

 Final salt concentrations in 
trout muscles increased with
rignoadvanced  postmortem times 
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Day 0 Day 7 Day 15 Day 0 Day 7 Day 15

Physico-Chemical Analyses 

• pH
• Colour (L, a*, b*)
• Microscopy
• HPLC for Na+ & Cl-

quantification
• Water activity (aw)
• Lipid oxidation (T bars)
• Proteolysis
• Solubility

Imaging 

• Synchrotron X-ray
fluorescence

• MRI of  H+ et Na23

• SEM+ EDS
• TEM
• FTIR
• SHG

Protein β sheets Nucleic Acids
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X-ray fluorescence of Na and Cl

6 rainbow trouts (3 Kg), from 0 to 15-day postmortem
 One filet was salted and its contralateral serves as control  
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Industrial application prospects:

On-line in situ measurements of freshness could be used to adjust salt concentrations to
maximize product quality and economic value.

By increasing the ionic strength, 
salting decreases absorbance at 1635 
cm-1 and 1747 cm-1 assigned to β-
sheet structure and nucleic acids
respectively
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