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Deter mination of paraffin added into oranges by gas chromatography-mass
spectrometer methods
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the Ministry of Agriculture (Beijing), Beijing 100097, China)

ABSTRACT: Objective To establish a method for the determination of the illegally-added paraffin in
oranges by gas chromatography-mass spectrometer (GC-MS). Methods The samples were extracted with
hexane and purified by 1 mL of sulfuric acid, and the analytes were passed through 0.22 um membrane filter
and chromatographically analyzed by GC-MS. Results Whether the paraffin was adulterated could be
qualitatively identified via the 4 n-alkanes. The correlation coefficients were all more than 0.9984. The limits of
quantification were 10 mg/kg. The recoveries were 82.4 %~102.4 % and the relative standard deviations were
1.6%~7.3% (n=6). Conclusion The established method is simple, reliable, and applicable for the accurate
determination of paraffin in oranges.
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Fig. 1 Chromatogram for 10 mg/kg paraffin standard
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1: n-docosane, 2: n-tricosane, 3: n-tetracosane, 4: n-pentaccosane, 5: hexacosane, 6: heptacosane, 7: n-octacosane, 8: n-nonacosane
9: triacontane, 10: hentriacontane, 11: dotriacontane
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Fig. 2 Chromatogram for no-waxing oranges
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1: n-docosane, 2: n-tricosane, 3: n-pentaccosane, 4: heptacosane, 5: n-nonacosane, 6: triacontane, 7: hentriacontane, 8: dotriacontane
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Fig. 3  Effect of material/liquid ratio on extraction rate
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Table1l Effect of different extraction methods on extraction rate

% RSD% % RSD% % RSD%
90.2 1.5 89.5 4.8 91.1 7.5
94.6 3.6 93.8 6.2 95.7 5.6
89.2 4.4 90.3 34 92.9 35
93.7 5.9 88.2 4.1 91.8 6.8

2 RBURBTRRBZEAZ 0
Table2 Effect of extraction timeson extraction rate

% RSD% % RSD% % RSD% % RSD%

50.0 5.4 41.5 8.6 48.3 2.5 66.7 9.7

82.1 4.9 94.9 34 92.7 7.6 90.2 83
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Table3 Linear equations, correlation coefficients(r), detection limitsfor 4 n-alkanes
(mg/L) r
0.5~100 Y=11697.89X+4131.00 0.9998
0.5~100 Y=13367.93X+9661.11 0.9996
0.5~100 Y=16515.41X+25462.6 0.9984
0.5~100 Y=15212.12X+5102.71 0.9998
x4 BEHE RS AWEAIIREER S % E (n=6)
Table4 Recovery rate and precision of the paraffin in oranges (n=6)
(mg/L) (mg/L) (mg/L) % RSD%
10 9.75 84.9 5.4
1.27 25 22.89 86.5 6.3
50 48.06 93.6 6.3
10 10.76 92.3 3.4
1.54 25 24.41 91.5 2.6
50 52.73 102.4 1.6
10 10.64 88.3 3.2
1.82 25 24.13 89.3 4.1
50 50.16 96.7 3.5
10 9.73 84.5 5.6
1.29 25 21.88 82.4 4.2
50 49.48 96.4 7.3
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