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Introduction and Background

Wierer S., LCTech GmbH, 84419 Obertaufkirchen, Germany
Weber W., ifp Institut für Produktqualität GmbH, 12489 Berlin, Germany

Material and Methods

For more than 10 years, the topic of potential migration of hydrocarbons, that 
originate from mineral oil into food, from packaging material of any kind, is 
widely discussed and still gets a lot of attention. The main groups, mineral 
oil consists of, are the groups of MOSH (Mineral Oil Saturated Hydrocarbons) 
and MOAH (Mineral Oil Aromatic Hydrocarbons). MOSH fractions are known to 
accumulate in human tissue, while MOAH even have a possible carcinogenic 
potential. MOSH/MOAH can be found in food (e.g. fats, chocolate, bakery pro
ducts), cosmetics, and many more examples. Food samples (fats/oils) can be 

processed according to DIN EN 16995:2017, that allows a LOQ > 10 mg/kg for 
MOSH/MOAH, while the health effects and accumulation in human tissue are 
also happening below this concentration. In the meantime a new method  for 
fatty matrices (DGF C-VI 22 (20)) was published, that allows a LOQ of 1 mg/kg, 
involving an additional clean-up step with silica material. This poster will pre-
sent first results of an automated cleanup method for MOSH/MOAH includ
ing evaporation, according to DGF C-VI 22 (20) with very good recoveries and 
comparability to manual processing in fatty matrices.
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Conclusion
The presented results show, that the cleanup step for MOSH/MOAH analysis 
according to DGF C-VI 22 (20) can easily be adapted for automation on the 
FREESTYLE SPE-EVA.
The results in Figure 5 and Figure 7 show, that the areas of the internal stand
ards for MOSH and MOAH, processed with the FREESTYLE SPE-EVA are higher 
than the areas of the internal standards, that were processed manually. This 
shows the reliability and robustness of the system, as even better recoveries 
were achieved through automation. The results in Figure 6 and Figure 8 show, 
that the results of real samples processed on the FREESTYLE SPE-EVA show a 
very good comparability to the manual clean-up for MOSH and MOAH in fatty 
matrices with contents far below 1 mg/kg, which is more than 10x lower, than 
the LOQ described in DIN EN 16995:2017. 

Results

MOSH

Figure 5: Area internal standards

Figure 6: Contents in mg/kg per C-range

Figure 7: Area internal standards

Figure 8: Contents in mg/kg per C-range

MOAH

Name Area Result Type RT_Mid RT_Start RT_End Name Area Result Type RT_Mid RT_Start RT_End Name Area Result Type RT_Mid RT_Start RT_End Name Area Result Type RT_Mid RT_Start RT_End
Total Amount 0.8310 mg/kg Total Amount 10.084 mg/kg Total Amount 0.8860 mg/kg Total Amount 0.8727 mg/kg
Result without blanks Result without blanks Result without blanks Result without blanks
C10-C16 1.297.547 0,1202 Group substracted 72.542 107.567 C10-C16 1.339.394 0,1283 Group substracted 72.542 107.567 C10-C16 1.111.157 0,1321 Group substracted 72.542 107.567 C10-C16 1.119.137 0,1253 Group substracted 72.542 107.567
C16-C20 4.811.689 0,4464 Group substracted 107.567 130.558 C16-C20 5.009.311 0,4805 Group substracted 107.567 130.558 C16-C20 3.765.637 0,4569 Group substracted 107.567 130.558 C16-C20 4.021.164 0,4582 Group substracted 107.567 130.558
C20-C25 1.393.022 0,1377 Group substracted 130.558 151.500 C20-C25 1.979.671 0,1994 Group substracted 130.558 151.500 C20-C25 1.049.396 0,1506 Group substracted 130.558 151.500 C20-C25 1.121.982 0,1476 Group substracted 130.558 151.500
C25-C35 1.391.253 0,1379 Group substracted 151.500 184.500 C25-C35 2.104.119 0,2117 Group substracted 151.500 184.500 C25-C35 1.283.510 0,1613 Group substracted 151.500 184.500 C25-C35 1.329.951 0,1563 Group substracted 151.500 184.500
C35-C40 -17.389 -0,0012 Group substracted 184.500 198.100 C35-C40 -19.688 -0,0015 Group substracted 184.500 198.100 C35-C40 -0.3344 -0,0002 Group substracted 184.500 198.100 C35-C40 -0.3344 -0,0002 Group substracted 184.500 198.100
C40-C50 -142.543 -0,0101 Group substracted 198.100 221.000 C40-C50 -142.543 -0,0101 Group substracted 198.100 221.000 C40-C50 -197.281 -0,0145 Group substracted 198.100 221.000 C40-C50 -197.281 -0,0145 Group substracted 198.100 221.000
total group bla 8.733.578 0.8310 Group substracted total group bla 10.270.263 10.084 Group substracted total group bla 7.009.076 0.8860 Group substracted total group bla 7.391.609 0.8727 Group substracted

ISTDs ISTDs ISTDs ISTDs
C11 6.703.858 0.6195 ISTD 77.283 76.892 77.833 C11 6.495.854 0.6205 ISTD 77.267 76.875 77.800 C11 5.384.729 0.6382 ISTD 76.917 76.517 77.500 C11 5.669.444 0.6333 ISTD 76.917 76.517 77.442
C12 8.183.989 0.7563 ISTD 82.508 82.250 82.967 C12 8.061.905 0.7701 ISTD 82.492 82.242 82.783 C12 6.861.816 0.8132 ISTD 82.283 82.000 82.667 C12 7.599.635 0.8490 ISTD 82.283 81.850 82.750
C13 3.832.249 0.3542 ISTD 88.440 88.092 88.892 C13 3.764.681 0.3596 ISTD 88.440 88.092 88.892 C13 3.071.439 0.3640 ISTD 88.440 87.933 88.708 C13 3.222.977 0.3600 ISTD 88.440 87.942 88.750
Cho 164.843 0.0152 ISTD 161.700 161.183 162.092 Cho 149.194 0.0143 ISTD 161.700 161.183 162.092 Cho 108.846 0.0129 ISTD 161.700 161.183 162.092 Cho 118.041 0.0132 ISTD 161.700 161.183 162.092
CyCy 6.973.624 ISTDRef CyCy 6.739.354 ISTDRef CyCy 5.437.738 ISTDRef CyCy 5.762.849 ISTDRef

Mosh Moah
LC-TEch händisch LC-TEch händisch 2 händisch und 2 auf freestyle

C10-C16 0,124 0,129 C10-C16 0,028 0,069 haselnuss paste -> fetthaltige 
C16-C20 0,463 0,458 C16-C25 0,498 0,433
C20-C25 0,169 0,149 C25-C35 0,155 0,123
C25-C35 0,175 0,159 C35-C50 0,038 0,037
C35-C40 -0,001 0,000
C40-C50 -0,010 -0,015

ISTDs LC-Tech Händisch ISTDs LC-Tech Händisch
C11 659,99 552,71 5B 698,89 543,16
C12 812,29 723,07 2MN 598,74 476,36
C13 379,85 314,72 1MN 640,30 496,31
Cho 15,70 11,34 Per 806,16 566,52

CyCy 685,65 560,03 TBB 690,23 552,97

Untere Tabelle mit 5B ist MOAH
WFR irrelevant, da interner Standard das Maß der Dinge ist
n=2
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n=2
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Figure 1: Complete workflow for MOSH/MOAH analysis in acc. to DGF C – VI 22 (20)

Figure 4: FREESTYLE system with configuration for MOSH/MOAH clean-up including online evaporation

Chromatograms

MOSH MOAH

Figure 9: Exemplary chromatograms for MOSH and MOAH from hazelnut paste after FREESTYLE clean-up
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Figure 2:  FREESTYLE racks equipped with samples, vials and 
SPE-cartridges

Figure 3: SPE-cartridge, filled with 
3,00 g ± 0,05 g  activated silica and 
1,00 g ± 0,05 g  sodium sulfate
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The applied method takes r.a. 45 minutes per sample and can be processed 
by the system unattended overnight or over weekends and therefore allows a 
common sample load of 32 samples within 24 hours. As an automated system 
rinsing is implemented between samples, the system has been proven for no 
cross contamination.


