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Agroisolab.

Our history
2021 More than 150 different databases \ ,
A 4
- Agricultural, chemical products, commodities £ ;\"f
- 12 Isotopic mass spectrorr_leter (biggest in EU) ,;qgro.s@‘ﬁ.ﬁ ..'\/\,;*
- ICP-MS, DART-TOF Profiling r ¥ "Ogm,s@]@b 5

|

2008 Winner of the innovation award (region Aache):

»2Aktive Markierung von Lebensmitteln und Bedarfsgegenstamden m|t H|ré me[ Isn e e

\ \ - \A ‘l)‘y‘.'~ ;
2006 Accredition of the laboratory ' ! 4
(( DAKKS

Deutsche

2003 Best Practice Award, NRW Akkrediterungsstelle

2002 Technology Award of the Research Centre Juelich
2002 Collaboration Award of NRW

2002 Founding of Agroisolab GmbH (spin off from the Research Centre Juelich)
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Agroisolab.
Our core competences.

» Origin: Verification of the geographic origin of goods, e.g. food, drinks,
commodities, timber and cotton / textiles (2022)

» Adulteration: Detection of adulterants in food and drink products (e.g. sugar,
water addition)

» Organic Farming: Verification of consistency with organic farming methods

» Authenticity: Verification of synthetic and natural compounds (e.g. vanillin)

» Biobased carbon: Quantification of the percentage of biobased / fossil
carbon in e.g. bioplastics, fuel, stack gas

» Active System: Marker systems (stable isotopes) s

» Research: Project development e.g.

new tracking tools: Ukraine grain project
(UK funded: Detection of the stolen grain in the global market)
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Agroisolab.
Official ivory database: http://ivoryid.org

How it works References

ivorylD

How it all began Analyze now

Age Determination

Name Address

Agroisolab GmbH
Prof.-Rehm-Stir. 6
D-52428 Jilich
www.agroisolab.de

Tel +49 2461 9313417
Fax +49 2461 93134-50

Agroisolab GmbH

University of Regensburg

Institute of Analytical Chemistry - URA-Lab
Universitatsstrafie 31

0-93040 Regensburg

Tel +49 941 943-4939

University of Regensburg
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Agroisolab.
Our analytic tools.

Stable isotopes in Elements

__ Heavy variants of the elements

— Not radioactive

Found in all nature, but very little

- Different distribution and pattern

0° 60° 120°
Longitude Bowen J., Geology, 4, 315-318

-> Perfect physical tracking tool
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Agroisolab.
The stable isotopic scale.

2025

20201 The stable isotopic
2015 gcale is relative to an
2010 |nternational standard
2005 (deviation in %o).

2000

~N \
(0 %o
1995 -

. -8,9 %o

1990

1985

Kinetic fractionation

* incomplete processes, e.g.
1. distillation

2. diffusion

3. chemical reactions

Complete processes, no fractionation !!
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Agroisolab.
Basic principles.
= Heavy water 52O in rain falls earlier than normal (light) water,{fFD).

= Therefore, coastal areas show a higher proportion of hegd# than
continental regions.
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Wachteleier-Skandal: Thu
Anzeige am Hals

e d
w

/
07.09.2016 07:20 - von: ano . ; .
Ein Thurgauer Bauer hat wegen falsch gekennz ﬁl LY : '
Anzeige am Hals und eine umfangreiche Unter: >
Staatsanwaltschaft und das Kantonale Laborat v \
den Hauptwiler Betrieb.

2NL4370204

£

— ' ' Wachteleier (Bild:vikipedia.orgz‘creat.h_.'
Ein Thurgauer Betrieb hat Wachteleier fiir die Mis - Ba rn eveldse' SCh a rreIEie ren
Produzent hat Wachteleier als Bodenhaltungseier

Kanton Thurgau gekennzeichnet. In Wahrheit hat afko msti g u it Fra n krij k

Spanien importiert.

Die Migros veranlasste einen sofortigen Liefer- un De Nederlandse eiergroothandel Eicom heeft gefraudeerd met de herkomst van
gebracht hatte die falsche Kennzeichnung die SRF kwarteleieren, meldt Wakker Dier op basis van een gezamenlijk onderzoek met
ermittelt die Staatsanwaltschaft, wie die Thurgaue televisieprogramma Keuringsdienst van Waarde.
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Agroisolab.

Example: Isotopic water signatures in various products

Pork database of the British pig industry ]
. g :

database
E gt

Sigfaéie

DWILEV-BLACKWELL

Overview:
W. Meier-Augenstein, 2022
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Agroisolab.
Stable isotopes — Principle to track the origin
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Agroisolab.

Stable isotopicd =

Official labor:
stable i1sotc
origin of foc

Example of isi

European wini

Commission Re

German aspar
English pork ¢
English beef d
European egg
vinegar datab:
Ivory database
SGF (fruit) da

11 25.11.2022
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Trends in Food Science & Technology - -

journal homepage: htip:/fwww.journals.elsevier.com/trends-in-food-science

and-technology

Review

Stable isotope techniques for verifying the declared geographical
origin of food in legal cases

@ Crosahark

Federica Camin * ', Markus Boner ”, Luana Bontempo “, Carsten Fauhl-Hassek ©,
Simon D. Kelly “, Janet Riedl “, Andreas Rossmann *

A Degartment of Food Quality and Nutrtion, Research and Innovation Centre, Fondazione Edmund Mach [FEM), via E. Mach 1, 38000, San Michele all Adige,

lealy

Y Agroizodely GrlH, Prof. Rehm Ste 6, D-32428, Jilich, Germany
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Food authenticity
P

PGl

Legal cases

Fraud

Mislabeling

ABSTRACT

Background: Consumers are increasingly interested in the provenance of the foods and European laws
require protection against the mislabelling of premium foods, Methods for testing authenticity require
robust analytical technigues that can he wtilised by the various regulatory authorities, OF the many
technmigues, the most widely-used method is stable isotope ratio analysis,
Seope and approach: Focus is on the use of stable isotope ratios of H, C, N, O, 5 and S for verifying the
geographical erigin of food, cross-referencing it with examples of legal cases. State of the art including
rules for building an authentic sample reference database (commaonly called databank) and for inter-
preting the results obtained in actual cases 15 descnbed. The overall objective 15 to provide stakeholders
and competent authorities dealing with fraud, with a best-practice guide for its use.
Key findings and comclusions: Stable isotope ratios can differentiate foods on the basis of their
geographical origin and, especially for light elements, can bhe measured reliably in routine work in
different matrices and compared successfully between different laboratories, Examples of legal appli-
cations are grape products, orange juices, olive oil, cheese, butter, caviar. Sometimes, the cases are not
brought directly to the court, but before further verifications [e.g. paper traceability, forensic accounting]
are conducted, The system can satisfy the court when a robust databank of authentic samplss enesrs, the
methods used are officially recognized, validated and accredited, and the expert demoifgirangs that the
conclusions are sufficiently robust and reliable to stand up o the required level of proor.

@ 2017 Elsevier Lud. All rights riverved.




Agroisolab.
Stable isotopes — information in detalil.
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Agroisolab
Origin check of rice using COHNS (Discriminant analysis)

- \V - - Y A\ Observations (axes F1 and F2: 92,80 %)
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from\ to Guyana India/Pakistan Italy Spain  Surinam  Thailand ~ USA Total | %correct ° © °
Guyana 4 0 0 0 0 0 0 4 100,00% °® °
India/Pakistan 0 29 3 0 0 1 0 33  87,88% ° °
Italy 0 0 13 0 0 1 0 14 92,86% ° ¢ o
Spain 0 1 1 22 0 0 0 24 91,61% °
Surinam 0 0 0 0 3 0 0 3 100,00%
Thailand 0 5 0 0 0 11 0 16 68,75%
USA 0 0 0 0 0 0 42 42/ 100,00%
Total 4 35 17 2 3 13 4 139 9118% 2 ¢
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Agroisolab
Verification of the regional origin
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Agroisolab
The samples

Authentic samples:
* wheat:

* potatoes:

e carrots:

 apples:

pork:

beef:

eggs:
milk:

* soya:

99
67
21
49

[SOTORES IN ENVIROMMENTAL AMD HEALTH STUDIES Ta}.rlﬂr & Francis
Twrlor & Francis Group

hrtpsydoi.org10.1 080102560 162021 1905635

REVIEW ARTICLE M) Check for updates

Assessment of multiple stable isotopes for tracking regional
and organic authenticity of plant products in Hesse, Germany

Xenia Gatzert ©*F, Kwok P. Chun ¢, Markus Boner®, Robert Hermanowski®,
Rolf Mader ©2, Lutz Breuer 0%, Andreas Gattinger " and Natalie Orlowski ©®f

*Research Institute of Organic Agriculture (FiBL), Frankfurt am Main, Germany; ®Institute for Plant
Production and Plant Breeding Il - Organic Farming with Focus on Sustainable Soil Use, Justus Liebig
University Giessen, Giessen, Germany; "Department of Geography, Hong Kong Baptist University, Kowloon,
Hong Kong; “Agroisolab GmbH, Jiilich, Germany; “Institute for Landscape Ecology and Resources
Management (ILR), Research Centre for BioSystems, Land Use and Nutrition (IFZ), Justus-Liebig-University
Giessen, Giessen, Germany; 'Albert-Ludwigs-University of Freiburg, Freiburg, Germany

ABSTRACT ARTICLE HISTORY

As demand for regional and organically produced foodstuff has Received 13 May 2020
increased in Europe, the need has arisen to verify the products’  Accepted 19 February 2021
origin and production method. For food authenticity tracking
{prnductin_n_ method _and origin), we examined 286 samples of Stable isotopes; carbon-13;
wheat (Triticum aestivum), potatoes (Solanum tuberosum), and food authenticity; hydroger-
apples (Malus domestica) from different regions in Germany for . hitrogen-15; origin of
their stable isotope compaositions of oxygen, hydrogen, carbon, foodstuffs; oxygen-18;
nitrogen and sulphur. Single-variate authentication methods were regional origin

used. Suitable isotope tracers to determine wheat's regional

origin were §'%0 and §5. §"*C helped to distinguish between

organic and conventional wheat samples. For the separation of

the production regions of potatoes, several isctope tracers were

suitable (e.g. §'%0, §°H, §"°N, 6'°C and &S isotopes in potato

protein), but only protein &'°N was suitable to differentiate

between organic and conventional potato samples. For the apple

samples, ‘H and "0 isotopes helped to identify production

regions, but no significant statistical differences could be found

between organically and conventionally farmed apples. For food

authenticity tracking, our study showed the need to take the

various isotopes into account. There is an urgent need for a [
broad reference database if isotope measurements are to become b

a main tool for determining preduct’s origin.

KEYWORDS
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Field differentiation of apples using COHNS isotopes

Beobachtungen (Achsen F1 und F2:87,13

F2,(15,52 %)

20 +

35510

® 34471
® 34576
e 35510
e 35713
e 35789
e 36381
® 37269
® 37290
® 61184
® 63456
® 63477

63505

63579

® 63633
® 63667
63679
® 64319
® 64589
64853
65207
® 65232
65366
65439
65719
65830

65931

=30

F1 (71,60 %,
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Agroisolab
Results of the blind test (Fibl)

from the farm ?

Products  umber  Origin Right Evaluation Wrong Evaluation

of test

samples

Hessen
%

Eggs 17 14 0
Beef 3 2 0
Pork 6 3 0
Apples 11 11 0
Milk 18 18 5
Wheat 12 12 8
Potaotes 20 17 10
Carotts 4 3 25

n=90

0 %
Agroisoitod




Agroisolab
Estonia project (2020 to 2022). Sampling points 2022
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Agroisolab
Estonia project: 2021-2022: Sampling points in detail (farm level)
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Agroisolab

Isotopes + elements:Rb, U and Sr

local / field differentiation (2022) with

la project
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Agroisolab

Estonia project: local / field differentiation over two years: 2021-2022
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Agroisolab
Estonia project: statistic overview
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Agroisolab
Estonia project: statistic overview
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Agroisolab

Estonia project: regional overview — isoscapes: d¥O and d?H in organic (Kernel)
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Agroisolab

Estonia project: reglonal overview —

Species /&Iimate
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Agroisolab

Estonia project: regional overview — isoscapes: fertilizer
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Agroisolab
Estonia project: regional overview — isoscapes: fertilizer
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Agroisolab
Estonia project: country overview — isoscapes: Sulfur
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Agroisolab

Estonia project: country discrimination: All references from 2020 to 2022

@ Estonia (obs) © Finland (obs) @ Latvia (obs) o Lithuania (obs) @ Poland (obs) © Spain (obs) ¢ Zentroide ‘

Agroisoitod

from\to Estonia  Finland Latvia Lithuania  Poland Spain total % correct

. Estonia 159 2 4 0 3 0 168

Finland 2 0 0 0 0 0 2

Latvia 9 0 2 0 1 0 12

Lithuania 5 0 2 0 0 0 7
6 Spain « Poland 9 0 0 0 56 0 65 ,15%

Spain 0 0 0 0 0 6 6| 100,00%

total 184 2 8 0 60 6 260 85,77%
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Agroisolab

country discrimination: isotopes + elements: Bi, Ni, Zn, Si, Mn, Y

2022

° [ ]
. ° °
L [ ] . . . . .
. .« - . from/to| Estonia Finland Latvia Lithuanig total |% correc
.".. o ©
) . o Estonia o o Estonia 52 0 1 0 53 98,1%
. o Finland 2 0 0 2| 100,0%
s . o0 Latvia 0 3 5 9 33,3%
! . 2, o Lithuania 1 1 3 1 6l 16,7%
. . Lithuania o . total 54 3 7 6 70| 82,9%
, Finlan.d . o
Latvia
S 02021
oo
3 Finland
B [ ]
[ N ]
4 ’ °
‘ @ Estonia (obs) @ Finland (obs) @ Latvia (obs) @ Lithuania (obs) ¢ Zentroide ‘ 2 ¢ °
[ )
. . . . . 1 °
from/to| Estonia Finland Latvia Lithuanig total |% correc % . o ° J
. .’: ...o ....0. .S. °
Estonia 56 1 1 0 58 96,6% ° o “ e, . .
i [ ° o [Estonia® ¢ ° o Litauennd .
Finland 0 2 0 0 2| 100,0% i . . * o de . .
Latvia 4 1 3 1 9 33,3% . .. oo . R o
Lithuania 3 0 2 1 6] 16,7% 2 o . °
total 63 4 6 2 75| 82, 7%

3 2 1 0

1 2 3
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Thank you very much for your attention

Nature ignores border !

Agroisolab GmbH I

Prof. Rehm Str. 6 il Sy o

52428 Jilich (Germany) | ——— et

www.agroisolab.de ol M OB ==

m.boner@agroisolab.de I
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