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Recenlty, the EFSA has highlighted the lack of data on 

impurities in food additives derived from oils or fats

We wanted to tackle this gap by gathering data on 

MOSH/MOAH …
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Method for MOSH/MOAH analysis in food
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Saturates (MOSH)
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Goal of the presentation

Illustrate the advantages of working with HPLC/GC×GC-

FID/TOFMS instead of HPLC-GC-FID to tackle the request of EFSA
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Avantages of HPLC-GC×GC-FID/TOFMS 

1 Better structural characterization and easier interpretation of chromatograms

a. Structured GC×GC chromatograms

Facilitate the determination of present MOSH/MOAH structures and the identification of 

interferences

Interferences MOAH

(0.5 mg/kg)

MOAH fraction of E471 (emulsifier: mono- and diglycerides of fatty acids)

MOAH fraction
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1 Better structural characterization and easier interpretation of chromatograms

a. Structured GC×GC chromatograms

Facilitate the determination of present MOSH/MOAH structures and the identification of 

interferences

Better characterize the contamination (e.g. 

reporting the number of rings of MOAH) is one of 

the recommendations given by the EFSA in its 

Scientific Opinion on mineral oil in food 
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Avantages of HPLC-GC×GC-FID/TOFMS 

1 Better structural characterization and easier interpretation of chromatograms

b. Removal of interferences
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Avantages of HPLC-GC×GC-FID/TOFMS 

1 Better structural characterization and easier interpretation of chromatograms

b. Removal of interferences

As presented in Gorska et al. (2025), it is possible to remove interfering compounds coeluting with 

MOAH using the HPLC part, keeping the same column and eluents as for MOSH/MOAH fractionation
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Avantages of HPLC-GC×GC-FID/TOFMS 

1 Better structural characterization and easier interpretation of chromatograms

c. Separation of MOAH by number of aromatic rings by HPLC
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Using the same HPLC gradient as used for purification, it is also possible to fractionate MOAH into a 1-2 

and 3+ aromatic rings fractions before GC analysis

MOAH 1-2 AR

MOAH 3+ AR

MOAH 1-2 AR

MOAH 3+ AR

Possible determination of 3+ ring MOAH without GC×GC!aleksandra.gorska@uliege.be
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Avantages of HPLC-GC×GC-FID/TOFMS 

2 Identification of markers helping to identify the source of contamination

DIPN m/z 212

The combination of the structured elution pattern with mass spectrometric detection allows for the 

identification of markers, supporting the identification of the origin of MOSH/MOAH contamination. 

Visual (GC×GC pattern) and MS markers

Example: DIPN indicates for migration of MOH 

from recycled paperboard (food packaging)

M. Biedermann, K. Grob / J. Chromatogr. A 1375 (2015) 146–153
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Avantages of HPLC-GC×GC-FID/TOFMS 

3 Simultaneous analysis of MOAH and PAHs

Polycyclic aromatic hydrocarbons 

(PAHs) are carcinogenic compounds 

that are formed during incomplete 

combustion of organic material.

They are structurally similar to 

MOAH (MOAH are the alkylated 

versions of PAHs), yet they have very

different analytical requirements. 
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Avantages of HPLC-GC×GC-FID/TOFMS 

3 Simultaneous analysis of MOAH and PAHs
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Integrated as humps

Impossible calibration for 

individual compounds

Analytical requirements for MOAH Analytical requirements for PAHs

Integrated as peaks

Possible calibration for 

individual compounds
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Avantages of HPLC-GC×GC-FID/TOFMS 

3 Simultaneous analysis of MOAH and PAHs
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→ FID does the job

Not the case of MS, where the response factor 

varies depending on the compound!

Need for a detector that is selective 

enough and that reaches the LOQ

→ MS is adapted

FID is not sensitive nor specific enough

The HPLC/GC×GC-FID/TOFMS system can 

handle both analyses at once
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Avantages of HPLC-GC×GC-FID/TOFMS 

3 Simultaneous analysis of MOAH and PAHs

HPLC/GC×GC-FID

MOAH fraction of a soya lecithin spiked with 0.5 mg/kg

MOAH and 1 to 2 µg/kg PAHs (16 compounds)

MOAH

In FID, we see the MOAH, but not the 16 PAHs

HPLC/GC×GC-TOFMS – TIC 

Injection volume: 90 µL

Injection volume: 2 µL MOAH

HPLC/GC×GC-TOFMS – EIC (m/z 228)

Chrysene 
Perylene 

In MS, we see the PAHs using EICaleksandra.gorska@uliege.be
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Example of MOAH and PAHs analysis in soya lecithin

Avantages of HPLC-GC×GC-FID/TOFMS 

3 Simultaneous analysis of MOAH and PAHs

Food sample

Extraction

HPLC/GC×GC-FID/TOFMS

Purification

PAHs determination possible 

because of the substitution of 

the usual purification method 

(epoxidation) by the LC 

purification
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The EFSA has highlighted the lack of data on impurities in food additives 

derived from oils or fats
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The EFSA has highlighted the lack of data on impurities in food additives 

derived from oils or fats

In this presentation, we have demonstrated that the system is worth its complexity, as it allows for: 

Because of our expertise in the domain, we wanted to investigate the contamination in 

MOSH/MOAH using an HPLC/GC×GC-FID/TOFMS system

1 Better structural characterization and easier interpretation of chromatograms

Not only because of the higher resolution of GC×GC, but also because we can physically separate the interferences and the 1-2 and 

3+ ring MOAH using the HPLC

2 Identification of markers helping to identify the source of contamination

3 Simultaneous analysis of MOAH and PAHs

These points would not have been reached with the routine HPLC-GC-FID method.

More complex is not always better, but in this case, it is!aleksandra.gorska@uliege.be
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