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Pre-treatment of deter mination of forchlorfenuron residuesin vegetables by
liquid chromatography-tandem mass spectrometry

ZHANG Yan-Yan', SHANG Yan-Yan, LI Biao, QU Ping

(Fuyang City Product Quality Supervision and Inspection Institute, Fuyang 236000, China)

ABSTRACT: Objective To establish a pre-treatment method for the determination of forchlorfenuron
residues in vegetables by liquid chromatography tandem mass spectrometer. Method According to comparison
of the standard recovery rates, the right extraction solvent and method were chosen from methylene chloride,
ethyl acetate, acetone and acetonitrile with amino solid-phase extraction column as spin column. Suitable
solvent elution was chosen from methanol, dichloromethane and methanol-dichloromethane. The sample was
extracted by 20 mL acetonitrile for 30 min, cleaned up by solid-phase extraction NH, column, eluted by
methylene chloride, enriched by nitrogen at 45 C , constant-volumed by methanol, filtered and detected by
instrument. Results According to the average recoveries and precision experiments, the result showed that the
average recoveries were 91%~116% and relative standard deviation(RSD )was 1.6%~5.6%.Conclusion This
method is simple, practical, quick with high accuracy and repeatability, and can be used as a pre-treatment
method for the determination of forchlorfenuron residues in vegetables.
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243 HBLAENE % mg/kg)3 GB/T27404-2008  F.1
45 C 5 1 mL ,
S N -+ \\ S
244 R AR 3 H#FREWE
’ 3.1 BEGAFAENMARAEIRER
( ) , ,
[15] )
( 3) 30
’ 6 min( 4)
> ) 50 ’ B
3¢

10.0 20.0 50.0 100.0 200.0 ng/mL ’

245 HEFRUMAG T ILE S ke iE ’ 20 mL ’ 5000
r/min 10 min, 10 mL
GB/T27404-2008  F.1 , 32 EXRWMIBHEN
MRL -, 321 ERREAITELR
3 : Ly(3")
, 2.5 ng/mL(2.0 ( 9, Ql Q2 Q3
pg/kg)  125.0 ng/mL(0.1mg/kg) 150.0 ng/mL(0.12
R2 EXIRARSKE
Table2 Factorsand levelsof orthogonal test
(A) (B) © (D)
5 min 5 mL 10% 1x3 mL
10 min 10 mL 50% 2x3 mL
15 min 15 mL 3x3 mL
&3 TREREUATAR IR LB (n=3)
Table3 Comparison of extracting efficiency by different extraction reagents (n=3)
(%)
10 pg/kg 98.6 82.7 89.5 75.0
xR 4 (R ZCHERIRAER A E R EWZE (n=3)
Table4 Recovery of different extraction time using acetonitrile (n=3)
(%)
10 min 20 min 30 min 40 min
10 pg/kg 56.2 89.5 98.7 98.7
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: D>C>(AxB);(CxD)> 100% -
(AxC),>(BxC),>A>(BxC),;>B>(CxD),>(AxB),>(AxC) 1x3 mL 2x3 mL 3x3 mL
1(BxD),>(AxD)>(BxD), 5 3%x3 mL

, WP 33 grstch SRS B8 AU ANIE S S T

331 FiEEikE
2.5 ng/mL(2.0 pg/kg) 125.0 ng/mL

(CXD)la

322 &AMAKF

5 ’ ’ (0.1mg/kg) 150.0 ng/mL(0.12 mg/kg) 3
A B,C3D5( 5 min >
10 mL ; 6

3x3 mL) ’

323 IAEEY , 91%~116% , GB/T27404-
5 , po 105.12, 2008 F.1 0.1 mg/kg
60 120%
324 ERFHsR 332 FIEMEEGHR
, GB/T27404-2008  F.1 ,
) , 10% 50% 7

£5 LyE)ExxWE
Table5 L 7(3") orthogonal test

3 6
! A B D) @By o D), (ACh B D WDy @ @Dy ©Dy W
1 1 1 1 1 1 1 1 1 1 1 1 1 1 55.30
2 1 1 1 1 2 2 2 2 2 2 2 2 2 66.02
3 1 1 1 1 3 3 3 3 3 3 3 3 3 100.03
4 1 2 2 2 1 1 1 2 2 2 3 3 3 79.04
5 1 2 2 2 2 2 2 3 3 3 1 1 1 98.02
6 1 2 2 2 3 3 3 1 1 1 2 2 2 79.01
7 1 3 3 3 1 1 1 3 3 3 2 2 2 85.02
8 1 3 3 3 2 2 2 1 1 1 3 3 3 5498
9 1 3 3 3 3 3 3 2 2 2 1 1 1 79.23
10 2 1 2 3 1 2 3 1 2 3 1 2 3 79.96
11 2 1 2 3 2 3 1 2 3 1 2 3 1 83.20
12 2 1 2 3 3 1 2 3 1 2 3 1 2 79.98
13 2 2 3 1 1 2 3 2 3 1 3 1 2 87.30
14 2 2 3 1 2 3 1 3 1 2 1 2 3 55.20
15 2 2 3 1 3 1 2 1 2 3 2 3 1 79.20
16 2 3 1 2 1 2 3 3 1 2 2 3 1 55.70
17 2 3 1 2 2 3 1 1 2 3 3 1 2 67.30

18 2 3 1 2 3 1 2 2 3 1 1 2 3 93.52




4k 5
/ 1 (AX3B)1 4 5 (AX6C)1 8 9 10 11 12 13 %)
A (CxD), (AxB), C (BxD), (AxC), (BxC), D (AxD); (BxC), (BxD); (CxD),
19 3 1 3 2 1 3 2 1 3 2 1 3 2 85.37
20 3 1 3 2 2 1 3 2 1 3 2 1 3 55.27
21 3 1 3 2 3 2 1 3 2 1 3 2 1 78.39
22 3 2 1 3 1 3 2 2 1 3 3 2 1 54.26
23 3 2 1 3 2 1 3 3 2 1 1 3 2 77.23
24 3 2 1 3 3 2 1 1 3 2 2 1 3 85.02
25 3 3 2 1 1 3 2 3 2 1 2 1 3 69.97
26 3 3 2 1 2 1 3 1 3 2 3 2 1 89.26
27 3 3 2 1 3 2 1 2 1 3 1 3 2 69.04
K1 696.65 683.52 65438 67132 65192 693.82 65751 6754 55874 6789 692.87 67739 672.56 T=2041.82
K2 681.36 69428 72748 691.62 64648 67443 68132 666.88 67634 674.82 65841 680.64 69627 X=75.62
K3 663.81 664.02 659.96 678.88 743.42 673.57 70299 699.54 806.74 688.1 690.54 683.79 672.99 /
k1 7741 7595 7271 7459 7244  77.09 73.06 75.04  62.08 7543 76.99 75.27 74.73 /
k2 75.71  77.14  80.83 76.85 71.83 7494 75.70 74.10  75.15 7498 73.16 75.63 77.36 /
k3 73.76 7378 7333 7543 8260 74.84 78.11 7773 89.64  76.46 76.73 75.98 74.78 /
R 32.84 3026 73.10 2030 9694 2025 45.48 32.66 248.00 13.28 34.46 6.40 23.71 /
Ql 1.78 0.32 =291 -1.03 -3.19 1.47 -2.57 -0.58  -13.54  -0.19 1.36 -0.36 -0.89 /
Q2 0.08 1.52 521 1.22 -3.79 -0.69 0.08 -1.53 -0.47 -0.64 -2.47 0.00 1.74 /
Q3 -1.87  -1.84 -2.29 -0.19 6.98 -0.78 249 2.10 14.01 0.83 1.10 0.35 -0.85 /
%6 HIEWENEERN=2)
Table6 Recoveriesof samples(n=2)
(ng/mL) (%)
(8 (ng/mL) (ng/mL)
2.5 2.5 2.84 113.6
2.5 125.0 125.6 100.5
2.5 150.0 46.02 110.5
2.5 2.5 2.88 115.4
2.5 125.0 114.1 91.3
2.5 150.0 160.5 107.0
RT HEBEBEENESER
Table7 Precision Results of samples
(ng/mL)
(ng/mL) (ng/L) (%)
2 3 4 5
2.5 3.18 3.29 3.08 3.53 3.08 3.47 3.27 0.194 5.59
125.0 138.0 136.8 135.0 134.2 139.7 142.9 137.77 3.208 2.33
150.0 167.9 168.8 163.4 163.3 164.1 163.0 165.08 2.572 1.56
2.5 3.28 3.37 3.27 3.30 3.62 3.28 3.53 0.136 3.85
125.0 127.7 131.3 128.4 124.3 124.6 133.8 128.35 3.723 2.90
= 150.0 164.3 164.0 155.6 152.7 151.4 150.0 156.33 6.331 4.05
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