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Determination of five plant growth regulators in fruits by QuEChERS with gas
chromatography-tandem mass spectrometry
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Abstract: Objective To establish a method for the determination of 4-chlorophenoxyacetic acid, 2, 4-dichlor-
ophenoxyacetic acid, naphthylacetic acid, indole acetic acid and indolybutyric acid in fruits by QuEChERS with gas
chromatography-tandem mass spectrometry ( GC-MS/MS). Methods Five plant growth regulators in fruits were extracted
by methylene chloride, purified by QuEChERS, and were identified and quantified by GC-MS/MS after derivatization from
the purified samples. Results The linear correlation coefficients of each linear regression equation for the five plant growth
regulators were over 0. 999 and the relative standard deviations (n =6) were between 0. 480% and 14. 8% . The recoveries
of the method were between 63.4% and 107% at the spiked levels of 10. 0-200 pg/kg. Conclusion The method was

rapid and accurate, and could meet the requirement for the detection of the five kinds of plant growth regulators in fruits.
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Figure 1  Effect of 3 kinds of detergent addition methods on 5 plant growth regulators in apples
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Figure 2 Effect of 3 kinds of detergent addition methods on 5 plant growth regulators in oranges
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Figure 3 Effect of adding 3 kinds of cleaning agents on 5 plant growth regulators in bananas
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Figure 4  Effect of 3 kinds of detergent addition methods on 5 plant growth regulators in grapes
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Table 3 Recoveries of 5 plant growth regulators in 3 concentrations

e JiE 4-EHRE LR 2,4- " HRE LR E YN w5 Wk 2, 12 n5| TR
AR /(mg/kg)  [mH/%  RSD/%  [W%/%  RSD/% /%  RSD/%  [IR#E/%  RSD/% /%  RSD/%
0.010 93.1 13.7 83.0 13.7 95.6 4.35 78.3 13.3 83.3 12.0
Ed 0. 100 107 7.45 90. 7 11.3 96. 4 7.98 9. 8 3.28 9.5 6.11
0.200 99.7 9.73 95.2 9.52 95.7 10. 8 102 10.9 95.8 7.05
0.010 75.3 10. 8 70.3 11.8 91.0 2.93 67.8 14.8 63.4 14.7
&+ 0. 100 97.2 8.90 94.6 3.66 77.6 5.45 106 2.85 89.3 2.12
0.200 92.5 7.47 91.9 10.3 89. 1 11.6 97.6 4.13 97.7 5.11
0.010 88. 1 5.45 107 11.1 72.9 3.37 92.4 6.94 73.9 4.86
FH 0. 100 99.4 3.81 98. 6 11.4 95.7 5.89 81.1 10.6 9. 1 6. 10
0.200 101 1.35 85.9 0. 877 89.6 14. 4 100 0.525 99.1 0. 960
0.010 102 6.82 63.5 8.75 74.7 10.5 67.3 6. 06 87.3 14.8
A 0. 100 95.7 4.88 90.9 2.46 96.3 0. 480 85.5 9.86 82.2 6. 54
0. 200 93.7 6.02 90. 1 4.42 80.2 0. 937 81.5 3.51 80.0 3.33
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Figure 6  Total ion flow diagram of the positive banana sample and the selected ions chromatograms of 4-CPA
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Figure 7 Total ion flow diagram of the positive banana sample and the selected ions chromatograms of IAA
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