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INTRODUCTION
Rationale

Fried food can contain deleterious substances formed by extensively heating or repeated
frying processes. Biomarkers of fried food intake are usually determined based on
questionnaires of food intake frequency, recalls or food records. The identification of
biomarkers originated by fried food intake, obtained by intervention studies, enable the
measurement of the exposure objectively, reinforcing nutritional epidemiology
associations studies. This area still requires more investigation and comprehension, to
better understand how the consumption of a particular fried food or fried food group, can
cause a physiological impact and possible influence on susceptibility to diseases.

Description:

Systematic Review on in vivo studies that aim on biomarkers of fried food intake with
discrimination by metabolomics.

Objective:

To determine metabolites from in vivo studies related to fried food intake, obtained by
mass spectrometry-based metabolomics techniques to identify biomarkers of fried food
intake.

Main question:

Which metabolites could be considered biomarkers of fried food consumption on in vivo
studies, evaluating the evidence based on the study design, the specimens and
metabolomic approach used.

Primary study:

A primary study was conducted by a previous systematic review, initially from 2001 to
2021, in the following databases: Cochrane Library, PubMed Central (PMC), PubMed,
Science Direct, Scopus, and Web of Science. The free-text terms ant its combinations:
“fried" OR "frying" AND "metabolome" OR "metabolomic" OR "metabolomics" were
used on the article’s search and included according to the following eligibility criteria:
scientific articles revised by peers and written in English, presence of free-text terms in
the title, abstract, or keywords, and studies that investigated fried oils or food intake
biomarkers, identified by metabolomics in in vivo models. This primary study reinforced
the need of further studies to define possible biomarkers of potentially harmful



metabolites related to fried food intake, supporting new proposals for guidelines and
public policies favoring human well-being.

Article type: Original article, reviews were not included.

Year of publication range: 2017 to 2025

Article language: English

Search strings:
Frying OR Fried OR Cook* oil OR Sauteed
AND

Metabol* OR Lipidom* OR Biomarker* OR Mass Spectrometry OR “trans fatty acid”
OR acrylamide OR acrolein OR “oxid* product®”’

AND
consumption OR fed OR diet-fed OR intake

Search date: publications from 1 January, 2017 to 19 March, 2025.

Search strings for each database and their results

Web of Science — Title, abstract, keywords and keywords plus (topic) search — 805
results

((TS=(Frying OR Fried OR Cook* oil OR Sauteed)) AND TS=(Metabol* OR Lipidom*
OR Biomarker* OR Mass Spectrometry OR “trans fatty acid” OR acrylamide OR
acrolein OR “oxid* product*”)) AND TS=(consumption OR fed OR diet-fed OR intake)

PubMed — Title and abstract search — 316 results

((Frying[Title/Abstract] OR Fried[Title/Abstract] OR Cook* oil[Title/Abstract] OR
Sauteed[Title/Abstract]) AND (Metabol*[Title/Abstract] OR Lipidom*[Title/Abstract]
OR Biomarker*[Title/Abstract] OR Mass Spectrometry[Title/Abstract] OR “trans fatty
acid”’[Title/Abstract] OR acrylamide[Title/Abstract] OR acrolein[Title/Abstract] OR
“oxid*  product*’[Title/Abstract])) = AND  (consumption[Title/Abstract] = OR
fed[Title/Abstract] OR diet-fed[ Title/Abstract] OR intake[ Title/Abstract])



Ebscohost (Food Science Source and FSTA - Food Science and Technology Abstracts
databases)

Search mode: boolean/phrase was chosen, apply equivalent topics option was selected,
results limited to full text and publication year range from January of 2017 to May of
2024, published in English. Results from Food Science Source were limited to article
from academic journals. Results from FSTA - Food Science and Technology Abstracts
were limited to journal articles and standard, published from 2017 to 2025.

Search by abstract — 177 results:

AB ( Frying OR Fried OR Cook* oil OR Sauteed ) AND AB ( Metabol* OR Lipidom*
OR Biomarker* OR Mass Spectrometry OR “trans fatty acid” OR acrylamide OR
acrolein OR “oxid* product®*’) AND AB ( consumption OR fed OR diet-fed OR intake )

Search by title — 4 results:

TI ( Frying OR Fried OR Cook* oil OR Sauteed ) AND TI ( Metabol* OR Lipidom* OR
Biomarker* OR Mass Spectrometry OR “trans fatty acid” OR acrylamide OR acrolein
OR “oxid* product®’) AND TI ( consumption OR fed OR diet-fed OR intake )

Total of searched articles: 1302

Total of duplicated articles: 352

Total of articles to filter: 948

Total of selected articles after reading title/abstract: 6
Total of selected articles after reading the full text: 4
Added by Snowballing: 1

Inclusion criteria: 1) original scientific articles revised by peers, 2) articles written in
English, 3) publications within the range of 1 January, 2017 to 19 March, 2025, 4)
presence of strings terms in the title, abstract, or keywords, 5) studies that have carried
out food frying experiments and implemented an intervention offering the fried food, or
a feed produced with the frying oil in in vivo studies (human or animals), followed by
analysis of fluids resulting from this intervention by mass spectrometry-based
metabolomics techniques to identify biomarkers of fried food intake. Excluding criteria
were: 1) review articles, 2) studies that did not offer fried food to participants, 3) studies
that did not use metabolomics to identify, or putatively identify, biomarkers.



