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Figure 4: The influence of nuclear testing on atmospheric 14CO2 levels in the second half of the 20th century. The graph shows the 
ratio of 14C / 12C relative to the natural level in atmospheric CO2 over time. 

Source : https://en.wikipedia.org/wiki/Bomb_pulse#/media/File:Radiocarbon_bomb_spike.svg

https://en.wikipedia.org/wiki/Bomb_pulse#/media/File:Radiocarbon_bomb_spike.svg




• The oldest standard is  ASTM D6866, which was de-
veloped in the USA. ASTM D6866 is one of the stan-
dards used to determine the biobased content of 
solids, liquids or gases using 14C. These test methods 
apply to any product containing carbon-based  
compounds that can be burnt in the presence of oxy-
gen to produce gaseous CO2 and apply equally to 
samples in gaseous form.
The results are reported as a fraction of the Total  
Organic Carbon (TOC) content of a material, which 
requires any inorganic carbon (carbonates) present 
to be removed by acid bath prior to the analysis. 

• ISO 16620-2 is an international standard developed 
by the International Organization for Standardization, 
and describes a method for determining the biobased 
content of solid, liquid and gaseous samples using 14C 
analysis. An ISO 16620-2 analysis report for a flavou-
ring or fragrance sample indicates the percentage of 
biobased carbon as a fraction of Total Carbon (TC) or 
Total Organic Carbon (TOC) in a material submitted 
for analysis. The TC result refers to all carbon present 
in the material, organic and inorganic. 

• The European EN 16640 and EN 16785-1 standards are 
a priori not used today for flavouring analysis, and are 
used primarily to analyse bioplastics. 

These standards are broadly equivalent, but differ in 
their approach to sample preparation. They set an 
absolute error of +/- 2-3%, which reflects the history 
of their introduction. The main criterion for choosing 
between these standards is whether or not carbo-
nates are to be included. In the context of flavou-
rings, few differences are expected regarding this 
point, which would not be the case for wood-based  
products or other carbonate-containing products. 
The choice may also be guided by the need to com-
ply with certain labelling schemes that favour a  
particular standard.   

Referred to as ‘Method C’ in the ASTM standard,  
Accelerator Mass Spectrometry (AMS) is the most 
advanced technology for obtaining high-accuracy 
results. Liquid scintillation offers a second method for 
analysing 14C content; it is less accurate, but much 
easier to implement (for direct counting) and less 
expensive to use on a routine basis.   

https://www.astm.org/d6866-22.html
https://www.iso.org/fr/standard/72474.html
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At European level, Regulation (EC) 
1334/2008 sets out the regulatory requi-
rements for flavourings and certain food 
ingredients with flavouring properties. 

Regulatory compliance of natural sta-
tus flavourings is governed by multi-
ple factors, as detailed in the Analytical 
controls and regulatory compliance of 
natural flavourings document prepared 
by P3A. 

Measuring the percentage of modern 
carbon by 14C analysis allows to deter-
mine the percentage of biobased carbon 
atoms in a molecule. This method the-
refore provides an important indication 
of the regulatory compliance of certain  
ingredients, such as flavouring subs-
tances. When assessing the naturalness 
of a flavouring, regulatory compliance 
is based solely on the flavouring part.  
Extraction solvents and carriers may be 
of fossil origin without compromising the 
naturalness of the flavouring itself.

Furthermore, a result indicating 100%  
biobased carbon does not guarantee re-
gulatory compliance of a natural flavou-
ring. Certain processes not authorised for 
the manufacture of natural flavourings 
(Regulation (EC) 1334/2008), such as  
oxidation or hydrogenation reactions, 
and certain chemical reactions invol-
ving natural precursors or non-biological 
catalysts (not authorised by Regulation 
(EC) 1334/2008), do not involve or modify 
carbon atoms. 

https://www.sniaa.org/files/industries/2022/10/P3A-Controles-analytiques-et-conformite-reglementaire-des-aromes-Octobre-2022.pdf
https://www.sniaa.org/files/industries/2022/10/P3A-Controles-analytiques-et-conformite-reglementaire-des-aromes-Octobre-2022.pdf
https://www.sniaa.org/files/industries/2022/10/P3A-Controles-analytiques-et-conformite-reglementaire-des-aromes-Octobre-2022.pdf


Accordingly, to confirm or invalidate the 
results obtained, this analysis should be 
combined with:

> Other molecule identification tech-
niques (isotope analysis, chiral analysis3, 
detection of the presence of adulterants 
undetectable by gas chromatography, 
synthetic impurities, etc.) 
> An assessment of the guarantees of pro-
cess, formulation and other compliance 
offered by the flavouring producer.

Lastly, the regulatory definition of natural 
flavourings is not the same in all regions 
of the world. In the USA, for example, ma-
nufacturing processes are not taken into 
account. So on the basis of a 14C analysis, 
a flavouring substance may be conside-
red natural in the USA, but not in Europe.  



www.sniaa.orgwww.eurofins.fr

www.aromalyse.com www.betalabservices.com

http://www.sniaa.org
http://www.eurofins.fr
http://www.aromalyse.com
http://www.betalabservices.com

