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Application of elemental analysis/liquid chromatography-isotope ratio mass
spectrometry in detection of pure apple juice adulteration
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and Quarantine Bureau, Nanjing 210001, China)

ABSTRACT: Objective To establish a method for adulteration identification of apple juice by elemental
analysis/liquid chromatography-isotope ratio mass spectrometry (EA/LC-IRMS). Methods Based on the individual
8'C values of sugar, organic acid, fructose, glucose, disaccharide, oligosaccharide carbon isotope ratios collected for
118 pure apple juices from different producing areas with different varieties, the pure apple juice isotope database
was established and the 8"°C value limits for the pure apple juice were proposed. Results The §'°C difference
between organic acid and sugar (A8"*Co.g) was -1.38 %0~1.09 %o, 8'°C difference between fructose and glucose
(A613CF_G) was -0.70 %0~0.57 %o, and the maximum difference between all 8'°C values (AS”CmaX) should be less than
4.36 %o. Under the pure apple juice criteria, LC/EA-IEMS method confirmed 32 positive samples, while the syrup
marker method only detected 12 samples among 105 commercial samples. Conclusion The novel developed
method represents a significant improvement, which has good potential in practical application .
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mL 3¢ ), 75 C /0/ /0/
, 0.1mg 5 mmx3.5 mm
3 3Cs -25.88 -24.22~-27.29
0.30 %o 3"Co -26.43 -23.09~-28.42
232 FAESH/RAR EE-FILF AL R At A8"Co.s -0.55 -1.38~1.09
O 3"Cy 2572 -24.16~-28.42
1 950 C; 1 680 C;
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13
250 mL/min; 3 8°Cp -23.93 -21.51~-26.09
) 8"Cos -27.23 -25.71~-28.73
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Fig. 1 LC-IRMS chromatogram of pure apple juice
1. (oligosaccharides);2. (disaccharide);3. (glucose);4. (fructose)
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Table 3 The 3"°C values of representative syrups and self-made adulterated apple juices (%o, N=3)
1 2
313Cy -26.48 -24.73 -12.13 -10.45 -25.89 -24.27
35Co ND ND ND ND -26.97 -27.01
A8PCos - - - - -1.08 -2.74
313Cs -25.28 -24.02 -10.52 ND -25.37 -23.91
38Cq -27.72 -25.85 -13.69 ND -26.27 -24.87
31%Cp 22291 ND -10.11 -10.82 -23.76 -22.41
35Co -29.69 ND -17.22 ND -28.59 -27.18
A8 Crg 2.44 1.83 3.17 - 0.90 0.96
A3 Chax 6.78 1.83 6.11 - 4.83 4.77
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Fig.2 LC-IRMS chromatogram of rice syrup
1. (oligosaccharides); 2. (disaccharide); 3. (glucose); 4. (fructose)
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Table 4 Comparison of the detection results of representative commercial samples by EA/LC-IRMS and syrup marker method (n=3)

1 2 3 4 5
813Cs -25.93 -26.01 -23.05 -25.69 -26.32
3"Co -26.45 -26.63 -26.37 -21.34 -26.17
A8 Cos -0.52 -0.62 -3.32 4.35 0.15
3"Cy -26.04 -25.59 -23.13 -25.94 -25.97
PCq -25.65 -26.47 -21.88 -25.41 -26.52
31%Cp -22.67 -23.04 -22.17 -22.58 -23.16
8"Cos -26.28 -26.98 -25.66 -26.44 -27.49
A8 Crg -0.39 0.88 -1.25 -0.53 0.55
A8 Ciax 3.78 3.94 4.49 5.10 433
EA/LC-IRMS -3 -4 -4
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