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ABSTRACT: Objective To develop a method for the simultaneous detection of GA3, IAA and NAA in
fruits by QUEChERS-HPLC-ESI-MS/MS. Methods The samples were extracted with acetonitrile with 1%
acetic acid, purified using powder of magnesium sulfate and C,s. Three pesticides were separated on a C;
column with the mobile phases of water and acetonitrile and finally detected with negative electrospray io-
nization in MRM mode. The matrix-matched external standard calibration curves were used for quantitative

analysis. Results The linearities of GA3, IAA and NAA were in the concentration ranges of 0.005~1.000
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mg/L, with the correlation coefficients higher than 0.9990 for the 3 pesticides. The limit of quantification
(LOQ) were 0.010 mg/kg for GA3, 0.005 mg/kg for IAA and NAA. For all the samples, the mean spiked re-
coveries of GA3, IAA and NAA ranged from 75.4%~109.8%, 79.1%~109.3% and 79.6%~112.9%, respec-
tively, and the relative standard deviations (RSD, n=6) were in the range of 3.5%~17.4%, 6.5%~15.8% and

4.8%~13.9%, respectively. Conclusion

The method is quick, easy, effective, sensitive and accurate, and it

can meet the requirements for the determination of GA3, IAA and NAA pesticide residues in fruits.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry(HPLC-MS/MS); natural

plant growth regulator; fruits
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.1 Table 1 Gradient conditions for the analysis of 3 pesticides
L'min™; : 3500 V
2 3 T(min) (mL/min) H20(/%) Acetonitrile(%)
1 50 ug/L 0 0.2 98 2
2 0.2 98 2
. 2.1 0.2 60 40
3 FHR5iTE
5 0.2 60 40
31 RBUATIRNIERE 5.1 0.2 2 98
GA3 TAA NAA 1% 8 0.2 2 98
[17] [18] [19]
8.1 0.2 98 2
’ ’ 10 0.2 98 2
1% ) >
F2 3MRARESINSH
Table 2 MS/MS parameters of 3 pesticides
(m/z) (m/z) (eV) V)
142.9% 29
C19H2,06 3453 170
221.3 24
130.1* 7
C0HoNO, 174.0 70
128.1 20
C,H00, 185.0 141.1%* 20 50
*
- MRM (3.981-4.382 min, 37 scans) (345.... - MRM (4.652-4.827 min, 17 scans) (174.... - MRM (6.257—6.836 min, 54 scans) (185....
x10° x10% 130.1 x10° 4
35 4
3 221.3 0.8 - 3]
- 4 -
g 25 2 0.6 z
5 2- g g 34
O 3 i 3
15 - o 04 C,
14
05 | 0.2 - 1
0- T T T T .I 0- T T T T * 0-— T T T T ‘
150 200 250 300 130 140 150 160 170 150 160 170 180
Mass-to-Charge (m/z) Mass-to-Charge (m/z) Mass-to-Charge (m/z)
1 3

Fig.1 MS/MS spectrum of 3 pesticides
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Table 3 Calibration curves, correlation coefficients (r?), matrix effects and LOQs of 3 pesticides in fruits
” LOQ(mg/kg)
Y=15.71X-106.72 0.9991 0.101 0.010
¥=13.51X-97.03 0.9995 0.043 0.010
GA3 ¥=20.49 X +108.10 0.9992 0.411 0.010
Y=2.43X-93.28 0.9997 0.032 0.010
¥=9.44X-20.82 0.9993 0.071 0.10
Y=183.15X-1283.45 0.9992 5.750 0.005
Y=148.68X-1084.33 0.9995 4.575 0.005
IAA ¥=81.33X+782.75 0.9993 0.739 0.005
¥=55.90X+57.15 0.9993 0.416 0.005
Y=131.43X-38.10 0.9996 0.630 0.005
Y=183.47X+1279.02 0.9990 0.922 0.005
Y=182.99X-378.28 0.9999 1.299 0.005
NAA ¥=190.40X +174.13 0.9993 0.669 0.005
Y=121.98X+58.96 0.9999 0.128 0.005
Y=186.69X-358.36 0.9995 0.668 0.005
F 4 3 FRZGRY R AN E R BB X R AR Z (n=6)
Table 4 Recoveries and precisions of 3 pesticides spiked in fruits (n=6)
Recovery RSD Recovery RSD Recovery RSD Recovery RSD Recovery RSD
(mg/kg) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
0.02 88.6=14.4 163 79.5+7.8 9.8 15.443.5 3.5 99.8+8.6 8.6 98.948.5 8.6
GA3 0.05 90.1+19.0 103 77.2211.0 143 89.0%13.6 153 88.8+16.2 174 86.0%=14.3 12.9
0.10 84.0=10.1  12.0 82.1+8.8 107  93.7%10.5 112 85.9%12.6 14.7 109.8+9.9 12.4
0.02 109.3+8.6 8.2 88.0+4.9 6.5 982444 102 84.946.8 7.6 79.249.2 11.6
IAA 0.05 93.6+=10.8 8.8 86.3%5.6 7.5 979482 116 82.945.1 13.3 85.2%5.0 12.7
0.10 92.747.9 7.7 79.148.3 13.6  98.1+=10.8 82 75.247.7 15.8 85.8+8.0 9.7
0.02 1129489 7.6 90.8%5.7 54 79.6x100 5.5 96.7+6.5 7.0 86.949.2 10.5
NAA 0.05 91.1%9.0 139 82.0+6.5 6.8  855%114 95 94.5+11.0 5.4 91.1%14.1 4.8
0.10 94.6+7.1 8.3 88.5+10.8 9.3 88.1=8.1 12.3 89.9+38.1 9.0 88.5+7.4 9.0
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