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Q. Mineral oil hydrocarbon analysis is a hot topic of
investigation at the moment. Why is it so important to
analyze this group of compounds? What are the main

challenges when analyzing them?



A: The presence of mineral oil hydrocarbons (MOH), which are
divided into two main groups—mineral oil saturated
hydrocarbons (MOSH) and mineral oil aromatic hydrocarbons
(MOAH)—has been known since the 1990s. However, attention
to this type of contamination only began in 2008, when a
significantly high amount of MOH was found in sunflower oil
originating from Ukraine, followed shortly after by a
concerning amount found from the migration of recycled
cardboard into dry food (pasta) (1,2). Since then, several
scandals have been reported in the press, particularly by
Foodwatch International (3), thus raising concerns about this
very complex class of contaminants. This complexity makes the
topic challenging, both from the toxicological evaluation—for
which it would be necessary to characterize the toxicity of each
compound and their interactions (synergism or antagonism)—
and the analytical determination. Indeed, a reliable and
detailed characterization is needed to perform the risk
assessment and assure consumer safety. The analytical
methods for MOSH/MOAH analysis in food are particularly
challenging because these contaminants are closely related to
the lipid fraction with which they share many similar chemical
structures. Therefore, the sample preparation and purification
is rather extensive, and many interferences may still remain in
the final determination, requiring expert evaluation for
interpretation of the chromatograms and achieving accurate
results. Moreover, the routine method applied, that is, liquid
chromatography—gas chromatography—flame ionization
detection (LC-GC-FID), only provides information on the total
MOSH/MOAH in a specific volatility range but no further
details on the chemical structure (the number of aromatic rings
or the degree of alkylation). Comprehensive two-dimensional
gas chromatography (GCxGC) is the key analytical technique
that can provide this additional information, and it has started
to gain attention in recent years. In fact, the enhanced
chromatographic separation and the formation of clear
chemical patterns in the two-dimensional (2D) space offer a
detailed characterization according to the sub-classes
composing either MOSH and MOAH, which have different
relevance from a toxicological standpoint. Moreover, the 2D
separation and visualization offer great support in the
interpretation of the chromatograms, separating the bleeding
and chromatographically removing some of the interferences

from the compounds of interest.

Q. You have developed a liquid chromatography-
comprehensive multidimensional gas chromatography
time-of-flight mass spectrometer/flame ionization detector
(LC-GCx GC-TOF-MS/FID) method for mineral oil analysis
that was validated using interlaboratory comparison data

(4). Can you tell us more about this?

A: | have been working with GCxGC since my Ph.D., and | am a

big supporter of the technique; | think that it deserves a more



central place in routine analysis thanks to its enhanced peak
capacity and simplified data interpretation. In the field of MOH,
it has shown its potential since 2009, when it was used to
clarify the contamination found in sunflower oil (5,6). Since
then, it has often been used as a confirmation tool, but it had
never moved beyond being used for routine quantification—
despite some attempts (7-10). Therefore, we decided to take a
step forwards and propose a unified LC-GCxGC-TOF-MS/FID
platform to perform both routine and confirmatory
interpretation in a single analysis. Nevertheless, we had to
solve an urgent problem related to the specific integration
required to quantify MOSH and MOAH by developing a
dedicated 2D software (11). To prove it reliable and convincing
for use on a routine level, we had to exit our normal research
environment, participating instead in two interlaboratory
comparisons (ILCs) to establish the reliable performance of the
proposed platform and the robust and accurate quantification
4.

Q. What were the advantages of the method you devised
compared to previous techniques and why was

interlaboratory comparison data important?

A: Besides the aforementioned advantages related to the
better characterization of the unresolved complex mixture
(generally called "hump”) generated by the MOSH and MOAH
thanks to the GCxGC enhanced separation for answering
toxicological questions and related data occurrence, the use of
a completely unified platform allowed for a higher degree of
automation, thus avoiding cross-contamination and losses and
simplifying the sample introduction. In fact, not all of the GC
inlet can assure an injection without any discrimination in the
C10-C50 volatility range, as required by the JRC guidance (12).
Therefore, if a programmable temperature vaporization (PTV)
injector is fine for just confirmatory information, to assure
correct quantification without discrimination, an on-column
injector exploiting the partially concurrent eluent evaporation
techniques is needed. As this is a rather dedicated introduction
system, hyphenating the GCxGC device to the LC system

simplifies the overall methodology.

We believed that participating in the ILCs would be a strong
proof of the reliability of the proposed system. We therefore
joined two ILCs organized by the JRC and the German Society
for Fat Science (DGF) and the French Technical Institute for the
Study and Research of Fats (ITERG) for the determination of
MOAH in infant formula and edible oil, respectively. The ILCs
lasted approximately two years, during which we provided all
the data to the organizer following the standard operating
procedure (SOP) request; in parallel we performed the LC—
GCxGC-FID/MS analysis to compare the results (4).

Q. What were your main findings?



A: In a preliminary trial on pure mineral oil (13), the JRC set the
required performance of the LC-GC-FID method (that is,
relative standard deviation [RSD] lower than 5% and recovery
between 92 and 100%). We showed that using the LC-GCxGC
platform offered superior results in terms of recovery and
repeatability. Repeatability and recovery data for the LC—
GCxGC-FID analysis were 2.5% of RSD and 99.1% of recovery
at the highest point. These results indicated no losses and no
discrimination during the transfer of the fraction from the LC
into the GC system, and no modulation problems causing poor
release of the high boiling compounds or poor trapping of the

lighter one.

Also, the analysis of the real-world samples (oils and infant
formulas)—for which the impact of sample manipulation is
much more important—showed results completely aligned
with the outcomes of the ILCs, thus supporting the reliability of

the quantitative analysis performed in GCxGC.

The results clearly showed that the proposed platform could
successfully perform quantitative analysis, and provide the
confirmatory information that may be required in particular
cases. Moreover, the routine analysis by LC-GCxGC-FID—
implying the reliable quantification of the 2D data—can
provide additional information related to the MOAH with 1-2
rings and the MOAH with more than 3 rings (11,14-16), thus

filling a critical gap for the risk assessment.

Finally, the 2D separation allowed the chromatographic
removal of some interfering peaks, thus providing a more
straightforward interpretation, more robust results, accurate
quantification, and a deeper characterization of the

contamination (14).
Q. Are you planning to explore this research further?

A: We will certainly continue this important research because
more detailed data are needed to be able to perform a
complete risk assessment of the MOSH and, in particular, the
MOAH fractions; this has also been requested by the recent
EFSA opinion, available for public consultation since the middle
of March (17).

It is indeed my opinion that now that all the necessary tools
and proof of reliability are available, GCxGC should be applied

at a routine level to provide the necessary level of information.

We will therefore continue to generate data to convince of the
validity of the proposed approach. We are also starting a
project that combines the detailed characterization provided
by this advanced chromatographic technique with in vitro

toxicological studies.
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FDA Grants Breakthrough Status to
Al-Enhanced GC-MS Device for
Bladder Cancer Detection

Aaron Acevedo

July 1st 2025

A new cancer detection test to analyze
volatile organic compounds through
urine analysis, was granted the
Breakthrough Device Designation status
by the U.S. FDA. The system, which is
built on gas chromatography—-mass
spectrometry (GC-MS) and proprietary
Al, generates real-time cancer risk
scores.

Analytical Challenges in Measuring
Migration from Food Contact
Materials

Sponsor's Content

November 2nd 2015

Food contact materials contain low
molecular weight additives and
processing aids which can migrate into
foods leading to trace levels of
contamination. Food safety is ensured
through regulations, comprising



compositional controls and migration
limits, which present a significant
analytical challenge to the food industry
to ensure compliance and demonstrate
due diligence. Of the various analytical
approaches, LC-MS/MS has proved to
be an essential tool in monitoring
migration of target compounds into
foods, and more sophisticated
approaches such as LC-high resolution
MS (Orbitrap) are being increasingly
used for untargeted analysis to monitor
non-intentionally added substances.
This podcast will provide an overview to
this area, illustrated with various
applications showing current
approaches being employed.

Opening More Doors for Women in
Chromatography
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June 30th 2025

Women in analytical chemistry face
persistent barriers, but grassroots
efforts like Sisters in Science are
changing the narrative through
mentorship, visibility, and bold career
shifts.

Researchers Explore Comprehensive
Modelling Approach for Liquid-
Liquid Chromatography

Aaron Acevedo

June 30th 2025

Scientists from the Technical University
of Munich and Lund University explored
the use of new models for liquid-liquid
chromatography based off pre-existing
procedures for liquid-liquid extraction.
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