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Evaluation of Uncertainty in Determination of Plant Growth Regulator Residues in Bean Sprouts by

Ultra Performance Liquid Chromatography-Tandem Mass Spectrometry

LI Jing, ZHANG Juzhou*, YU Xiaojuan, LIU Yi
(Anhui Provincial Institute for Food and Drug Test, Hefei ~ 230051, China)

Abstract: The study was aimed at evaluation of the measurement uncertainty in the determination of three plant growth
regulator residues in bean sprouts by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/
MS). According to Evaluation and Expression of Uncertainty of Measurement (JJF 1059.1-2012), a mathematical model
of uncertainty evaluation was constructed, and the sources of uncertainty were analyzed in depth, and each component was
quantified and synthesized. The results showed that the main sources of uncertainty arose from the preparation of standard
solution and curve fitting. Furthermore, the expanded uncertainty was 0.6, 2.3 and 2.3 pg/kg for paclobutrazol, indole-3-acetic
acid and 3-indolebutyric acid contents of 5.9, 15.5 and 16.0 pg/kg in bean sprouts (k = 2), respectively.
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Fig.1  Uncertainty sources for determination of three plant

growth regulators
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Table2 Uncertainty resulting from dilution of stock solution
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Table3  Uncertainty resulting from preparation of standard solution
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Table4 Results of standard curves
AL ESITE  wmns,  emes v, meR J%
10 18279 17249 19386
20 26816 24623 27156
% 50 56 606 59,892 59479 4=10219C+7818.1 09992
100 107492 108 594 110092
200 210682 215565 212882
10 20414 20461 20552
20 41525 40960 40373
% 50 102837 105 604 109112 4=21679C—417 0991
100 208 805 217762 215 145
200 429212 434587 443471
2 82012 86061 81890
4 165 963 177543 178070
E2 U3 10 456614 455153 453192 Azﬂ%%%‘l’gc_ 0.999 1
20 883971 885072 926 699 '
40 1786948 1864432 1851197

ety
= 2019, Vol.40, No.10 295
#£5 MHERESWESR
Table 5 Results of determination of positive samples
FLE WA REIRE (ug/L) CPRIREIRECY (pg/L)
37986 303
Bz 38508 30.8 30.9
39 448 31.7
66 992 31.9
BWETE 67884 32.3 32.0
66 769 31.8
280 158 12.1
2R 273047 11.4 11.7
275 118 11.6
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Table 6 Calculation of uncertainty resulting from curve fitting
RS Wk 2,2 W5 TR EZ 05
Sp 1970 4342 20093
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15 —
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Table 7 Results of determination of indole-3-acetic acid,
3-indolebutyric acid and hydrochloride in bean sprouts

EIkLE B TH 0
5 REREm &% BR OREKE 4R EK RERE 4% EK
(wgll)  (ngkg) %% (ngll)  (nghkg) #0% (L) (nghg) %%
430 2L15 84.6 8337 268 867 11.88 594 792
41.67 2083 833 M2 N1z 85 11.82 591 88
4189 2094 837 4530 2265 906 12.16 6.08 811
4341 2170 86.8 M43 02 88 1nn 588 184
43.56 2178 871 4529 264 905 1191 595 794
nn 2L13 845 413 2206 882 11.92 595 794
4097 2048 819 4502 2251 900 1197 598 79.8
41.69 20.84 834 419 2209 883 123 611 814

9 408 2104 84.1 4461 230 892 1221 6.10 814
1

1
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Table8 List of relative uncertainty components for three

plant growth regulators

A E A E BERIR BRZER  BRTR EZ LS
Uy (m) FEfARE 0.000 58 0.000 58 0.000 58

Uy (V) PRI RAR 0.0040 0.004 0 0.004 0

Uy V) g (V) AR 0.004 0 0.004 0 0.0040
Uy (V) kit 0.005 1 0.005 1 0.005 1

Uy (C) fife e LA 0.0400 0.040 0 0.0400

iy (C) MR 0.040 6 0.040 6 0.009 6

e (O uy (G WRERFIERIS  0.0173 00173 0.0173
Uy (C)) el 0.040 8 0.0409 00238

Uy (X) FEM 0.006 0 0.004 3 0.004 4

Uy (R) EliEs 0.006 0 0.0043 0.004 3
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Table 9  Uncertainty evaluation for the determination of three plant

growth regulators
TjiH 51 2, 1% MW T R EZo0s
SENE X (ug/kg) 15.5 16.0 5.9
B B AN 5 0.073 1 0.0729 0.0515
IR EE (ng/kg) 23 23 0.6

g B (uglkg) 155+23 16.0+2.3 5.9+0.6
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