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Authenticity determination of potato in staple food products by
the ratio of stable isotope C and N

FAN Xin, ZHANG Bingcheng, ZHAO Dayun
(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In order to determine the authenticity of potato in staple food products, which may be
adulterated with sweet potato and/or corn, two major staple foods, i.e. steamed bread and noodle with a
gradient addition of potato, sweet potato and maize were determined by elemental analysis-isotope ratio
mass spectrometry (EA-IRMS). At first, the stable isotope ratios of carbon and nitrogen elements, i.e. 6"°C,
0"N in the raw materials were detected and analyzed via analysis of variance (ANOVA). The results of
ANOVA on §"C, 6"°N of raw material powder indicated that there were significant differences of the 6'°C,
0"°N among three kinds of crop flour, which showed great potential for EA-IRMS methodology. Then, the
discriminant analysis and cluster analysis were carried out to categorize the three kinds of staple food
products. As a result, the discriminant diagram showed that the three kinds of products were in different
distribution regions, and the cluster analysis showed that the potato products were in one category while
the sweet potato and corn products were in the other category. The investigation reveals that EA-IRMS
technology can be utilized to determine the authenticity of potato in the staple food products adulterated
with other two crops.

Key words: food processing technology; authentic determination; potato stable food; elemental
analysis-isotope ratio mass spectrometry (EA-IRMS)
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Tab. 1 Comparison of ¢"*C and §'°N isotope ratio value from three plant species as added ingredient (%o)
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Tab.2 Comparison of §'°C and §'°N isotope ratio value in three kinds of

the steamed breads with different content of plant flour granules addition (%o)
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Fig. 1 Two-dimensional distribution map of isotope ratio in three kinds of steamed breads with different content of plant flour

granules addition
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Fig. 2 Cluster diagram of isotope ratio in three kinds of steamed breads with different content of plant flour granules addition
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Tab. 3 Comparison of ¢'*C and 6"°N isotope ratio value of three kinds of noodles with
different content of plant flour granules addition (%o)

B P SD 6N SD

5% 5 E T 4% -27.63 0.05 -0.60 0.04
10% 15 ¥ H 4% -27.54 0.04 -0.48 0.05
15% 15 ¥ 1 H 4% -27.43 0.05 -0.46 0.08
S%LLEH 4 -27.32 0.01 -1.21 0.01
10%4L i 4% -27.25 0.00 -1.28 0.01
15%21 i 4% -27.22 0.02 -1.38 0.01
5% F KI5 -26.65 0.04 -1.03 0.00
10% K I 4% -25.91 0.03 -0.89 0.01

15% F K H % -25.56 0.08 -0.84 0.08
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Fig. 3 Two-dimensional distribution map of isotope ratio in three kinds of noodles with different content of

O°N

plant flour granules addition
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