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 Food adulteration, for example the wrong declaration of food leads to
an enormous insecurity of consumers.

the analysis of stable isotope ratios o light elements Most commonly f
(C, N, H, S, O) with IRMS is used for traceability and authenticity
studies.
In many cases the determination of one or two isotope ratios (mainly
C and N) by IRMS is not sufficient to detect food adulterations.
In this study the isotope ratios of magnesium and strontium in milk
and urine of cattle are measured with MC-ICP-MS and TIMS
additionally to the isotope ratios of carbon and nitrogen by EA-IRMS.

Can isotope ratios of the heavier elements be an
additional tool for tracing the authenticity of beef or other animal
products?

 

 

Main question:

 

 

The C values of milk are about 1 to 2 ‰ more negative and the N values are about 6
‰ more positive than the urine samples.This is due to the different sample types and
metabolic pathways of the cows metabolism. The Sr and Mg values are not
influenced by the sample type.
Independent of the different basic isotopic shifts in the bovine matrices there is nearly
the same isotopic variation caused by feeding regime and origin of the cows detectable:

The C values show significant differences between samples of cattle with a diet of
C plants and a diet of C plants.
The differences between N and Mg values are less than 0.5 ‰ for variations of
both the feeding regime and the geographical origin.
The Sr values show significant differences between German and Aaustrian
samples and can be a valuable tool for discriminating cattle of different livestock
farming or different geographical origin.
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Experimental

Lyophilisation (powder)

Sample digestion
(microwave or incineration)

Ion Chromatography

EA-IRMS:
(
IsoPrime, GV Instrument)

13 12 15 14C/ C, N/ N
VarioEL III, Elementar

2. Eichrom Sr-Resin, 100 - 150 µmesh

Elution:
Fraktion 0: Ca (Rb) 3,0M HNO→ 3 (s.b.)

Fraktion 1: Sr H O→ 2

MC-TIMS
(Micromass
Sector 54

VG Instrument)

MC-ICP-MS*
(Finnigan Neptune
Thermo Electron)

*Measurement GfZ-Potsam

Elution:
Fraction 0: Na, K 0.3M HlCl

Fraction 2: Ca, Sr 2,0M HCl

→

→

(s.b)

(s.b.)

Fraction 1: Mg 0,7M HCl→ (s.b)

1. DOWEX50W-X12, 200-400 mesh

Samples of cattle from different farms reared
under different feeding regimes

Milk and urine samples

Germany (Berlin)

Conventional farming:

mixed diet of C and C plants
(corn silage, hay, straw, sugarbeats, soy

and rape grist)
: diet with C plants

every season: additional concentrate food

august-may:

may-july

4 3

3

Austria (Göstling/Ypps)

Organic farming:

C plants
(grass silage, straw,barley)

: C plants (grass, barley)

every season: additional concentrate food
licensed for organic agriculture

august-may:

may-july
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Feeding study

Experimental

Sample preparation
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Determination of stable isotope ratios of other in bovine milk and urine
to test the feasibility for authenticity studies.
Determination of stable isotope ratios in different bovine matrices such
as faeces, hair and horn.
Element screening with HR-ICP-MS to determine elemental fingerprints
in these matrices.

δ δ87 26Sr values add much stronger informations on samples than Mg values
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