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Li id id tiLipid oxidation

Major cause of quality deterioration

Foreign flavours and 
odours

Critical target to optimise 
quality

Utilise new technology to profile oxidation of 
individual lipids

Develop and validate 
processing protocols

Validation of specifications 
for NZ meat



Lipid 
oxidation –

meat qualitymeat quality

Processing, 
packaging, 
temperature 

etc.

Validate meat 
quality 

parameters

Lipid 
oxidation

Profile lipidsProfile lipids 
and lipid 

degradation 
in meat tissue 

sections

Validate on 
different 

packaging 
methods sections



T h i lTechnical

• Obtain lipid masses direct from tissueMALDI imaging

• Beef loin1 cm steaks

• High oxygen (80% O2 : 20% CO2)
• Vacuum
• Oxygen permeable wrap

Packaging 
methods

• Days 0, 2, 5, 8, 15
• Stored at 4°C until subsamplingTime trial

Centre and 
d ledge sample



M t tMass spectrometry
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Li id iLipid mapping

• (mass spectrometry)Data • (mass spectrometry)
• Centre, edge; 3 packaging methods; days 0, 2, 8, 15

Data 
acquisition

• Compile list of tracker lipids• Compile list of tracker lipids
• Extract images
• Extract, normalise summed intensities

Data analysis



Summary findingsSummary findings

High oxygen Vacuum O2 permeable 
wrap

• Strong lipid 
degradation from 
Day 2

• Fluctuations but 
reasonably stable

• Lipid degradation 
from Day 8

y

• Some remain 
stable

• For both 
categories

• Some remain 
stable



P tiPerspective

First direct meat lipid profiling

Tool for validation of meat quality parameters

• Application to processed meat products
• Optimise packaging/storage protocols

M l l l l l i f d d i i hMolecular level correlation of degradation with taste 
profile
• Correlation of specific lipids with specific eating characteristics• Correlation of specific lipids with specific eating characteristics
• Matching to specific markets / taste profiles
• Breed animals with highly specified lipid composition



C l iConclusions

Direct tissue lipid profiling
Profile lipids as and where they occur 

in meat First direct meat lipid profilingin meat p p g

Findings
Significant degradation in high oxygen V k i t blSignificant degradation in high oxygen 

and oxygen permeable packaging Vacuum packaging - stable

Molecular level mapping of lipid oxidation
Li k t ifi fl / dLink to specific flavour/odour 

components Control of lipid quality/degradation



O tl kOutlook

Id tif d h t i li id d• Identify and characterise lipids and 
degradation products

• Track abundance under different 
scenarios

Lipid mapping
scenarios

• Mitigation strategies
• Optimal shelf life
• Validation

Control/assurance

• Match to marketsTransformation


