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Rationale 

Standard chemical methods that determine oxidized 
lipids in foods are laborious and require toxic chemicals. 
Our lab developed a mathematical lipid oxidation 
index (LOI) to determine if LOI-based measurement of 
oxidized lipids is consistent with standard chemical assays 
(American Oil Chemists Society (AOCS) methods) and 
redox lipidomic analysis in oven-fried (OF) and deep-fried 
(DF) potatoes. We calculated the LOI value of each recipe 
using a mathematical formula with 16 nutrients, time, and 
temperature. Oil was extracted from OF and DF potatoes 
to determine primary and secondary products of lipid 
oxidation by peroxide (PV), conjugated diene (CD), acid 
(AV), conjugated triene (CT), and p-Anisidine (p-Ad) values. 
Finally, aliquots of each sample were sent to collaborators 
to determine oxidized lipids by redox lipidomics. 

Summary of results  

All three methods demonstrate that oven frying 
potatoes promotes significantly more lipid oxidation 
than deep frying.

Redox lipidomic analysis was used to tentatively annotate 
over 3,000 unique oxidized lipids and revealed a twofold 
increase in the relative amounts of total oxidized lipids 
in OF potatoes (soy oil: 24% vs 12%; olive oil: 22% vs 
7%; walnut oil 31% vs 17%).  A preliminary correlation 
analysis between LOI and redox lipidomic data suggest 
an association that is strong and significant, (r2=0.91; 
p=0.013). AOCS official methods suggest a one- to six-fold 
increase in oxidized lipid content in OF as compared to 
DF potatoes. For example, potatoes OF in walnut oil had 
greater mean CD (24.1±0.44 vs 19.45±0.06), CT (16.43±0.25 

vs 15.67±0.12), AV (0.29±0.01vs 0.14±0.003), PV (361±7.6 vs 
200±6.06), and p-Ad (0.50±0.03 vs 0.14±0.01) when compared 
to DF potatoes (p≤0.05). A preliminary correlation analysis 
between LOI and AOCS methods suggest a strong and 
significant association, (r2=0.82; p=0.047). 

Clinical and/or research implications: We are currently 
analyzing oxidized lipid content of eight recipes that were 
prepared with soy and olive oils. AOCS and redox lipidomic 
data from their recipes will be used to continually update 
the LOI. LOI will be used to determine associations between 
oxidized lipid consumption and risk of chronic disease by 
using NHANES data.
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