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The method ring test is designed, realised, evaluated, and authorised on behalf of 
PROOF-ACS GmbH by 
 
Dr. Birgit Schindler 
Managing Director PROOF-ACS GmbH 
Project coordinator 
 
The report is approved by 
 
 
 
 
 
 
Dr. Birgit Schindler 
 
 
Participants with any comments or concerns related to this ring test are invited to contact: 
 
PROOF-ACS GmbH 
Gottlieb-Daimler-Str. 1 
28237 Bremen 
Phone: +49 421 388 928 50 
E-mail: proof@proof-acs.de 
www.proof-acs.de 
 
 
PROOF-ACS is a DAkkS accredited proficiency testing provider according to DIN EN ISO 
17043:2023 (D-EP-22211-01-00). This method ring test is covered by the scope of 
accreditation. 
 
PROOF-ACS GmbH does not have any analytical laboratory facilities of its own. 
Homogeneity testing and stability testing are subcontracted to laboratories, accredited 
according to DIN EN ISO 17025. The subcontracted laboratory may also participate in the 
ring tests. If so, the laboratory is treated in the same way as other participants and the same 
rules of confidentiality apply. 
 
All reports issued by PROOF-ACS are copyright by PROOF-ACS GmbH ©PROOF-ACS 
GmbH 2013-2026. All Rights Reserved. The report may not be copied or duplicated in whole 
or in part by any means without prior permission of PROOF-ACS. Anyone wishing to use 
data for their own publications should first seek permission from PROOF-ACS. In general, 
citations of the data or the report in full or in part should follow the general rules for scientific 
citations.  
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Summary 

Nowadays LC-GC-FID and/or GCxGC-FID techniques are used for quantification of 
MOSH/MOAH in food stuff in daily routine. 
GCxGC-TOFMS is applied if more information is necessary on the different types of 
structural sub-groups, and to draw conclusions on the sources of contamination. 
Work is in progress to set up a harmonised approach for identification of MOSH/MOAH and 
related substances by GCxGC-TOFMS. 
Method ring test were organised by PROOF-ACS in 2022 (P2206-MRT, cheese) and 2023 
(P2303-MRT, coconut oil) related to the identification of MOSH and MOAH by GCxGC-
TOFMS. The identification of subgroups and typical markers of a contamination with MOSH 
and MOAH in food stuff was not well harmonised in at that time. Laboratories were struggling 
with gathering experience with the new analytical technique and the applied method. 
 

This method ring test consists of three parts:  

• Part 1: Analytical results: 
The laboratories are asked to identify the most popular subgroups as well as typical 
marker substances of MOSH and MOAH and related contaminations in the test 
materials. 
Subgroups and markers are: n-alkanes, i-alkanes, multi-branched alkanes, 
cycloalkanes, hopanes, steranes, phytane, pristane, POSH, PAO, waxes, ROSH, 
alkylated benzenes, alkylated naphthalenes, alkylated anthracenes, alkylated 
benzanthracenes, 1- to 6-ring MOAH, DIPN, benzothiophenes, and ROAH. 
The laboratories reported the results as “yes” for compounds, which are identified in 
the samples resp. “no” for compounds, which are not identified in the sample. 
Furthermore, the labs are asked for an interpretation of the analytical results by 
means of drawing a conclusion on potential sources of contamination based on the 
reported results. 

• Part 2: Questionnaire: 
The most relevant aspects of the applied analytical instruments and analytical 
methods are asked for in a questionnaire. 

• Part 3: Contour plots: 
The labs are asked to submit contour plots related to the two test materials and 
related to a procedural blank sample, spiked with internal standards. The labs are 
asked to highlight all subgroups, which are identified in the contour plots. 

 

Two different test materials are offered in P2606-MRT:  
• Test material 1 is a sample of cocoa butter, which is spiked with a crude oil standard 

and a paraffin wax, and contains a contamination with POSH and DIPN. 

• Test material 2 is a sample of dried beans, offered as bean flour, which is spiked with 
a lubricant oil and a process oil, a poly alpha olefin (PAO), and benzo[a]anthracene 
(for homogeneity testing), and which contains a contamination with mineral oil 
components (phytane, pristane) as well as a contamination with POSH.  
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Results 
7 labs from Germany, and Netherlands took part in the test. All 7 labs reported results and 
are considered for evaluation.  

Test material 1 - cocoa butter 
The laboratories are expected to identify 

• n-alkanes, i-alkanes, multi-branched alkanes, cycloalkanes, 
• hopanes, 
• steranes, 
• phytane, 
• pristane, 
• POSH, 
• wax 
• Alkylated benzenes, alkylated naphthalenes, alkylated anthracenes, alkylated 

benzanthracenes, 
• 1- to 6-ring MOAH, 
• DIPN, and 
• benzothiophenes, 

and to confirm the absence of 
• PAO, 
• ROSH, and 
• ROAH. 

 

The overall performance of the labs is as follows: 
Test material 1 - cocoa butter 
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Interpretation of the results: 
6 out of 7 labs provided an interpretation of potential sources of contamination. Most of the 
labs reported mineral oils, plastic packing, paperboard, and waxes correctly.  
 
Test material 2 - dried beans 
The laboratories are expected to identify: 

• n-alkanes, i-alkanes, multi-branched alkanes, cycloalkanes, 
• hopanes, 
• steranes, 
• phytane, 
• pristane, 
• POSH, 
• PAO, 
• Alkylated benzenes, naphthalenes, anthracenes, and benzanthracenes, and 
• 1- to 6-ring MOAH, 
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and to confirm the absence of 
• waxes,  
• ROSH, and 
• ROAH. 

 
DIPN and benzothiophenes are not considered for evaluation. 
 
The overall performance of the labs is as follows: 
Test material 2 - dried beans 
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Interpretation of the results:  
6 out of 7 labs provided an interpretation of potential sources of contamination. Most of the 
labs identified the spiked compounds correctly as due to synthetic lubricants and mineral 
oils, while 3 labs failed for the plastic packing due to false negative results related to POSH.  
 
 
Conclusion: 

• The labs can identify common markers of contamination with MOSH/MOAH and 
related substances. 

• The results are comparable on an overall basis, but there are differences in the expert 
level of the labs. 

• The overall quality of most of the submitted contour plots is quite satisfying by means 
of the chromatographic quality as well as by means of the clear presentation of the 
results. 

• There are differences in the sensitivity of the applied analysis, and thus, some of the 
compounds, which were present at lower concentration levels are not identified by 
some of the labs. 

• Further harmonisation of the analysis of MOSH/MOAH by GCxGC-TOFMS as well 
as an exchange of knowledge between the laboratories is desirable to improve the 
overall quality of the analytical data. 
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