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Our history
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2008 Winner of the innovation award (region Aache):
„Aktive Markierung von Lebensmitteln und Bedarfsgegenständen mit Hilfe stabiler Isotope“

Accredition of the laboratory2006

Best Practice Award, NRW2003

Technology Award of the research centre Juelich2002

Collaboration Award of NRW2002

Founding of Agroisolab GmbH (spin off from the research centre Jülich)2002

More than 150 different databases
- Agricultural, chemical products, commidities
- 11 Isotopic mass spectrometer (biggest in EU)
- ICP-MS, NMR-Profiling, (DART-TOF-Profiling)

2018
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Agroisolab
Transparency in timber logging – why it is important ?
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hydrogen

Agroisolab.
Our analytic tools.

Different distribution and pattern 

Not radioactive

Found in all nature

Stable isotopes in bioelements

Physical tracking tool

stable radioactive

In relation to one million atoms from 
 
hydrogen the biomass consists of 150  heavy hydrogen 
oxygen  2000 heavy oxygen 
nitrogen  3600 heavy nitrogen 
carbon  11000 heavy carbon 
sulfur  42000 heavy sulfur 
 

Variation in the nature



Isotopic patterns in the global water cycle

Bowen J., Geology, 4, 315-318

Agroisolab
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Agroisolab.
Stable isotopes – D/H pattern in spruce

Cellulose: memory of water
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Country level:

The D/H (hydrogen) and 18O/16O (oxygen) 
ratios depending on the water / rainfall cycle 
could differentiate a wide region.

Regional level:

The 13C/12C (carbon), as a 
climate and 87Sr/86Sr 
(strontium) as a geological 
parameter could differentiate 
a closer region.

Local / soil level:

The 34S/32S (sulfur) and 15N/14N (nitrogen) 
as geological parameter reflect the local soil.

Agroisolab.
Stable isotopes – Principle to track the origin
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Agroisolab.
Our influential projects in timber tracking

Stable isotopes for timber tracking

2006-2007: database of spruce, 
(boreal timber project)

2008-2010: database of teak, mahogany

2009-2010: concession project    
(Cameroon)

 2012-2014: oak project (China / Russia)

 2011-2015: ITTO project 
(Iroko, mapping of 8 African countries)

 2017- US oak project (mapping USA)
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Agroisolab.
ITTO-project: hydrogen and oxygen ratios in timber (Iroko)

Conclusion:
Stable Isotope Analysis is a 
universal analytical tool for
authenticating the origin of
biological material to a location.

-> Quercus (>600 species) = oak
!

Ivory

http://www.agroisolab.com/itto-project

Sampling is a real issue !

http://www.agroisolab.com/itto-project
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Advantages of new core shape

• Non-lethal to tree
• x2-5 samples per tree
• Core dimensions ~120mm x 18mm
• (Latest version: 200mm)
• Ideal for lab analysis
• Includes >7 growth years
• Time to sample <3 minutes/tree

Agroisolab.
The new sampling device



• 50 Russian locations
• 17 China locations

26

Agroisolab.
First oak project: 2012-2014 – Mapping of the Amur region
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Agroisolab.
The Isoscapes of oak from Amur regon
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Agroisolab.
Discriminate analysis (D/H, 18O, 13C, 15N, 34S) of oak (2017)
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Blue = reference samples obtained
Red = still in sampling

Agroisolab.
2017 – Start of the oak project in USA
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Agroisolab.
Current overview of the stable isotopic signatures in USA (oak)

18O/16O

13C/12C

D/H

34S/32S
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Agroisolab
Current status of discrimination using SIRA

China

Europe

Russia

USA

Ukraine
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Observations (axes F1 and F2: 98,96 %)

China Europe Russia USA Ukraine Centroids

from \ to China Europe Russia USA Ukraine Total % correct
China 69 0 16 0 0 85 81,18%

Europe 0 50 0 24 2 76 65,79%
Russia 4 2 154 0 0 160 96,25%
USA 3 17 0 60 0 80 75,00%

Ukraine 0 3 0 0 1 4 25,00%
Total 76 72 170 84 3 405 82,47%
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CH
Europe

RU USA

Ukraine
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Beobachtungen (Achsen F1 und F2: 97,83 %)

CH Europe RU USA Ukraine Zentroide

von \ nach CH Europe RU USA Ukraine Gesamtwert % korrekt
CH 2 0 0 0 0 2 100,00%

Europe 0 12 0 6 1 19 63,16%
RU 0 0 14 0 0 14 100,00%

USA 0 0 0 47 0 47 100,00%
Ukraine 0 0 0 0 2 2 100,00%

Gesamtwert 2 12 14 53 3 84 91,67%

Agroisolab
Further improvement: Adding elemental analysis (cRb, cSr, cBa, cTi) 

Combination of methods
is the requirement for

the future
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The plan

• Mapping of Armur region
• Mapping of USA

Including new parameters
(e.g. Trace elements)

Further countries
1) China
2) Europe
3) Russia

Open global
oak database

Agroisolab
Aim: The open global oak database
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Agroisolab
Global database for oak – e.g. similar to African ivory (http://ivoryid.org )

Could be perfetly
linked with GTTN 

http://ivoryid.org/


Agroisolab.

www.agroisolab.com

Thank you very much
for your attention

Nature ignores borders !



• Cellulose:
(the memory of the water)
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Annual rings

• Robust isotopic average
of the annual rings

Agroisolab.
Stable isotopic strategy to analyse timber 
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