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Abstract: A method of elemental analysis-stable isotope ratio mass spectrometry (EA-
IRMS) was established for determination of the components of carbon and nitrogen sta-
ble isotope of EW (egg white), EY (egg yolks) and EM (eggshell membrane). And
carbon and nitrogen stable isotope distribution characteristics of free-range eggs and
caged eggs were explored preliminary. The results show that the method has good
repeatability in determination of carbon and nitrogen isotopic composition of EW, EY

and EM, and SD values are less than 0.2%, (n=6). Carbon and nitrogen isotopic
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compositions are different in egg white, egg yolks and eggshell membrane (§”C; EM >
EY>EW, 6" N: EW>EY>EM). But §"C values of each components are linearly
related (R* are 0.768, 0.768, 0.761 for EW, EY and EM, respectively), and §° N
values for each components also have linear relationship (R* are 0. 862, 0. 862, 0. 875).
0" C and 8" N values of free-range eggs (EW) are from —18.00%, to — 14. 97%, and
from 3. 02%, to 4. 37%0, respectively, and that of caged eggs(EW) are from —18. 96%,
to —15.98% and from 1. 66%, to 2. 68%,, respectively. Combined with ¢ C and §”" N

values can better distinguish caged eggs and free-range eggs.

Key words: egg; element analyzer-isotope ratio mass spectrometry (EA-IRMS) ; feeding

pattern; identification
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Table 1 Rearing methods and fodder composition of layers in 11 farms
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Chromatogram of simultaneous determination of carbon and nitrogen stable isotopes
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Table 2 Test and verify of measurement repeatability

HF sk Eig
%
S13C/ %, 8N/ %o 8B C/ %, SN/ %o 8B C/ %, 8N/ %o
1 —16.5240. 01 2.03+0.02 —16.82+0.03 2.5440.01 —15.4640. 02 2.1340.03
2 —16.2820. 02 2.162£0. 02 —16. 640. 02 2.7540. 05 —15.7740. 03 2.464-0. 02
3 —16.6140.01 2.0820. 05 —16.6740.01 2.4740. 03 —15. 884-0. 02 2.67-0.03
4 —16.35240.03 2.560. 04 —16.43+0.03 2.3240.02 —15.9840. 01 2.3140. 04
5 —16.21240. 02 2.37240.02 —16.9440. 05 2.8620.03 —15.49740. 04 2.1720. 05
6 —16.0740. 04 2.0440.03 —16.3840.02 2.5140.04 —15.7840.05 2.5440.03
M/ %o —16. 34 2.21 —16. 65 2.58 —15.73 2.38
SD/ %, 0.18 0. 20 0. 20 0.18 0.19 0.19
Table 3 Test and verify of sample stability
HiE H HFe R
RE
813 C/ %, 815N/ %o 813C/ %o 81N/ %, S C/ %o 819N/ %o
5 —16.6720.03 2.5320. 05 —18.5840.03 3.3320. 04 —16.382-0. 02 2.0520. 05
10 —16.64740.03 2.6220. 04 —18.584:0.02 2.73240. 05 —16.4240.05 1.8440. 04
15 —16.63220. 05 2.6820. 03 —18.484-0. 04 3.1620. 05 —16.234-0.03 2.2020. 05
20 —16.3224-0. 02 2.57240.02 —18.1740. 04 2.93240. 05 —16.0120. 04 2.1320. 02
25 —16.7840.01 2.23240.05 —18.6240. 01 2.500. 02 —16.364-0. 02 1.7540. 04
30 —16.832-0. 06 2. 6820. 04 —18.7940.02 3.1220. 04 —16.4740.03 2.2370. 02
SEA4E /Yo —16.65 2.55 —18.54 2.96 —16.31 2.03
SD/ %, 0.16 0.15 0.19 0.28 0.15 0.18
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Table 4 6" C and §" N values of the main feed for layers
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