
B
U

N
D

E
S

IN
S

T
IT

U
T

  

F
Ü

R
 R

IS
IK

O
B

E
W

E
R

T
U

N
G

 Mineral Oil at the Focus of Consumer Health Protection: 

General Introduction to the Topic 

Dr. Christoph Hutzler 
 

German Federal Institute for Risk Assessment (BfR) 

 

Department for Chemical and Product Safety 

 



Dr. C. Hutzler,  07.12.2017,  General Introduction to the Topic Seite 2 

2009 

Mineral Oil: selected activities of the BfR  

 
 

 

• BfR opinion on the migration of mineral oil  from  

 packaging material into food. 

2010 

• Workshop on analytics of MOSH and MOAH. 
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Mineral Oil: selected activities of the BfR  

 
 

 
• BfR conference on mineral oils in food packaging. 

 

• Development of the manual method. 

 

• Assisting OCLs in establishing the analysis of MOSH and 

MOAH by providing characterized samples and 

accompanying documents. 

 

 

 

• 120 “Mineral oil method development kits“ were shipped 

world wide. 

 

 

 

2011 

2012 



Dr. C. Hutzler,  07.12.2017,  General Introduction to the Topic Seite 4 

Mineral Oil: selected activities of the BfR  

 
 

 

2015 

• BfR Opinion on mineral oil in cosmetic products 

 

• Authority/expert meeting on the issue of certain  

mineral oil components in different regulatory areas. 

 

 

• Expert meeting on MOAH in cosmetics. 

 

 

• BfR consumer protection forum: mineral oil at  

the focus of consumer health protection. 

 

 

 

• Committee work on analytics and assessment of MOSH and MOAH. 

 

• On-hand lab training for OCLs and NRLs (Germany and European). 

 

• MOSH and MOAH data from Total Diet Study (Exposure) - MEAL.  

 

 

 

ongoing 

2017 

2016 
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Wikipedia: Mineral oil is any of various colorless, odorless, light mixtures of higher 

alkanes from a mineral source, particularly a distillate of petroleum. The name 

mineral oil by itself is imprecise, having been used for many specific oils over the 

past few centuries. Other names, similarly imprecise, include white oil, liquid 

paraffin, paraffinum liquidum, and liquid petroleum. Baby oil is a perfumed mineral 

oil. 

 

Petroleum Industry: Complex substances of hydrocarbon 

components. Consists of alkanes (isoparaffinics), saturated 

cyclic alkanes (naphtenics) and alkylated aromatics. 
 

 

IARC: Complex and variable mixtures of straight and 

branched-chain paraffinic, naphtenic (cycloparaffinic) and 

aromatic hydrocarbons. 
 

Definition: Mineral Oil 
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      petroleum, crude oil, raw oil, 

       

      Erdöl, Rohöl, (Mineralöl ??) 

 

 

 

 

 

      mineral oil, white oil 

       

      Mineralöl, Paraffin, Weißöl, 

      Mineralparaffin  

 

 

         

         

       

         

Mineral Oil: terms often used 
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MOSH and MOAH: Possible Routes and Sources of Exposure  

 
 

 

Consumers Dermal 

Inhalative 

Oral 

Routes of Exposure 

possible Sources of Exposure 

Food 

Cosmetics 

Products 

with Skin 

Contact 

Working 

Place 

Adsorption 

on inhaled 

Particles 

Pharmaceutical 

Products 
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MOSH and MOAH: Data needed for proper risk assessment 

 
 

 

Risk 

Assessment 

Data on 

Exposure 
Data on 

Toxicology 

Content in 

Food ? 

Content in 

Cosmetics ? 

Chemical 

Characterization? 

Animal Study: 

Oral 

Exposure 

Animal Study: 

Dermal 

Exposure 

in vitro 

Studies 

Chemical 

Characterization

? 
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Possible sources for MOSH and MOAH in food (not exhaustive)  

 

• food additives: intentionally added in the entire production line (e.g. food grade oil) 

 

• packaging material (e.g. jute badges, cardboard, recycling cardboard, adhesives, printing 

inks) 

 

• environment  

 

• transport processes 

 

• accident (e.g. leakage of lubrication circulation) 

 

• contaminated feed for animals 

 

• component of veterinary medicinal products 

 

 urgent need for further knowledge about possible entry sources 

 monitoring data for food, concepts for reduction 
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GC-Chromatograms of different Crude Oils 
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Processing of Crude Oils 

further steps 

• solvent extraction 

• chemical modification 

• dewaxing 

• hydrogenation 

 

mineral oil 

wax 
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Distillation of Crude Oils 
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Mineral Oil:  

Quelle: EFSA, 2012 

- Consists predominantly of aliphatic and aromatic hydrocarbons (MOSH and MOAH). 

 

 

- Is produced from crude oil by different steps (e.g. distillation, chemical modification). 

 

 

- Is designed to fulfill certain physico-chemical properties (e.g. viscosity, mass 

distribution, boiling point range) related to its final use. 

 

- Often characterized by standard methods with respect to its physico-chemical 

properties (e.g. viscosity, mass distribution, boiling point range). 
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Background: Origin of the acronyms MOSH and MOAH 

Acronyms MOSH and MOAH introduced by Biedermann and Grob 2009 
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MOSH and MOAH in Scientific Literature  
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MOSH and MOAH: Definitions from Biedermann et al.,  
J. Agric. Food Chem. 2009, 57, 8711–8721 

 

 

• We use the more general term “mineral oil saturated hydrocarbons” (MOSH; instead of 

“white paraffinic mineral oil”) and in this way also distinguish them from the hydrocarbons of 

plant origin. 

 

• The mineral oil aromatic hydrocarbons (MOAH) differ from the widely analyzed polycyclic 

aromatic hydrocarbons (PAH) formed by pyrolysis at elevated temperature and present in, 

for example, roasted or smoked food: PAH consist of a limited number of largely 

nonalkylated ring systems, whereas the MOAH are alkylated to 97-99% and consist of an 

enormous number of components. 

 

• In the past, mineral oil analysis in foods referred to the MOSH. However, not all mineral 

oils contaminating foods are white, and the MOAH might well be more of concern than the 

MOSH. 

 

• The neglect of the MOAH is primarily due to the lack of a method for their analysis. 
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Mineral oil – structures MOSH 

Source: EFSA, 2012 
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Mineral oil – structures MOAH 

Source: 

EFSA, 2012 
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Mineral oil – further compounds in crude oil 

Source: 

EFSA, 2012 
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MOSH and MOAH: Background 

• Inconsistent use of acronyms MOSH and MOAH may lead to confusion. Clear description 

necessary if acronyms are used not in the way like they were introduced in literature. 

 

• The “historical” background of the acronyms MOSH and MOAH has to be considered 

(context: analysis of contaminations in edible oils). 

 

• Further knowledge about possible interferences and synthetic hydrocarbons (after 2009). 

 

• Use of MOSH/MOAH analysis in other fields / product groups (e.g. food, food packaging 

material, cosmetics).  

 

• The analytical methods provided in scientific literature provide tools for the quantitative 

analysis of aliphatic and aromatic hydrocarbons (e.g. online-LC-GC-FID) and qualitative 

characterization/verification (e.g. GCxGC-ToF-MS) were developed and published.  

 

• Knowledge about the sample and training on chromatogram interpretation is necessary for 

correct data analysis – MOSH and MOAH chromatogram library needed! 

 

• Auxiliary techniques were provided (e.g. enrichment, removal of n-alkanes, epoxidation). 
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Separation of MOSH and MOAH with online-LC-GC-FID: 
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Biedermann und Grob, 

Eur Food Res Technol. 2010 

Gas phase migration of MOSH and MOAH from recycled 

cardboard to rice 
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Online-LC-GC-FID: Chromatograms of edible oils 

 

Source: Biedermann et al., 2009 

MOSH 

MOAH 

MOSH 

MOAH, 

direct 

MOAH, 

epoxidation and 

enrichment 
MOSH but “no“ MOAH 
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Online-LC-GC-FID: Chromatograms of Real Samples 

 

MOSH ( 21 %) 

           MOAH 

( 250 ppm = 0.025%) 

 

Baby care cream  
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MOAH from a 

printing ink 

MOAH from a cosmetic sample 

MOAH: Visualization of the Complexity by GCxGC 
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MOSH: 1.0 % 

MOAH: 3.8 % 

 

volatility range of MOSH and 

MOAH does not match 

Att x2) 

MOSH 

MOAH 

PAK-Source: next to Soot 

 DAE as softener? 

Elastomers and Rubbers can be  

sources for MOSH and MOAH. 
Bartsch et al, 2017 

 MOSH and MOAH in consumer products 
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Mineral Hydrocarbons in the Environment 

Quelle: K. Grob, 2002 
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Summary 

• Consumers get into contact with MOSH and MOAH from different sources  

     via different exposure routes. 

 

• Different petroleum products are always complex mixtures. 

 

• Analytical methods for quantification and verification of MOSH and MOAH  

     are already available. 

 

• Two cases have to be clearly distinguished: intended legal use of evaluated 

highly refined products vs. contamination via unknown source of unevaluated 

products. 

 

• Lack of data - Monitoring data needed for all exposure routes, chemical 

composition, reduction strategies. --> Work started and still in progress. 
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Thank you for your attention! 

Dr. C. Hutzler 

German Federal Institute for Risk Assessment (BfR) 

Max-Dohrn-Str. 8-10  D-10589 Berlin 

Tel. +49 30 - 184 12 - 3782  Fax +49 30 - 184 12 - 47 41 

christoph.hutzler@bfr.bund.de  www.bfr.bund.de 


