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Deter mination and uncertainty analysis of carbendazim residuesin bean
sprout and its contaminate water sources by QUEChERS and high
performance liquid chromatography tandem mass spectrometry
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ABSTRACT: Objective To establish a method for trace level analysis of carbendazim in bean-sprout and its
contaminate sources water by QuUEChERS and high performance liquid chromatography tandem mass
spectrometry (HPLC-MS/MS). The degradation of carbendazim in bean sprout and the uncertainty originated
from the measurement of carbendazim in bean sprout were analyzed and evaluated. Methods The sample was
extracted with 0.1% acetic acid acetonitrile directly, and purified by QuEChERS, then analyzed by
HPLC-MS/MS. The quantization was carried out by the external standard method. Results A good linear
relationship was obtained in the range of 10~200.0 pg/L with the correlation coefficient (r*) over 0.999. The
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recoveries of carbendazim in blank bean sprout at 3 spiked levels of 50, 100, 200 pg/kg ranged from
85.7%~93.6%, the relative standard deviation (RSD) from 2.02%~5.19%, and the limit of detection (LOD) of
the method was 16 pg/kg. The recoveries of carbendazim in blank water at 3 spiked levels of 0.05, 0.10, 0.20
ng/kg ranged from 84.2%~90.4%, the RSD from 3.84%-~5.53%, and the LOD of the method was 0.02 ug/kg.

The impact of the processing concentration on the residues was greater than the harvest time, processing

temperature and spray water. The measurement uncertainty was mainly due to recovery rate, the least square

fitting of the working curve and preparation process of standard solution. Conclusion This method is simple,

rapid and characterized with acceptable sensitivity and accuracy to meet the requirements of the carbendazim

residue analysis, which is suitable for the conformation and quantification of the carbendazim in bean sprout

and its contaminate water sources.

KEY WORDS: carbendazim; QuEChERS and high performance liquid chromatography tandem mass

spectrometry; bean sprouts; water; uncertainty
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Tablel Regression equations, correlation coefficients, LOD and LOQ of carbendazim in the blank bean sprout and

waters sample

(ng/L) (@) (ng/kg) (ng/kg)
HPLC-MS/MS 10~200 Y=2.18x10°X+5.51x10° 0.9992 16 50
HPLC-MS/MS 10~200 Y=2.11x108X+1.03x10° 0.9990 0.02 0.07

2 ZEREIFMKPHRMEER TR R H(n=6)

Table2 Averagerecovery and relative standard deviation of carbendazim in bean sprout and water s (n=6)

(mg/kg) (ng/kg)
(%) RSD (%) (%) RSD (%)
0.05 85.7 5.19 0.05 84.2 4.66
0.10 89.1 3.12 0.10 86.7 5.53
0.20 93.6 2.02 0.20 90.4 3.84
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#x3 TRRELETEFPSERNZKREERMEREN=3)
Table3 Rateof degradation and residues of carbendazim in bean-sprout by different concentration treated (n=3)

ck 1 mg/L 5 mg/L 10 mg/L 20 mg/L
(d

/(mg/kg) /% /(mg/kg) /% /(mg/kg) 1% /(mg/kg) /% /(mg/kg) /%
0 0.00 — 0.31+0.04 — 1.56+0.19 — 2.47+0.21 — 3.75+£0.27 —
1 0.00 — 0.18+0.02 419 1.01+0.12 353 1.68+0.15 32.0 2.62+0.31 30.1
2 0.00 — 0.11+0.01 64.5 0.72+0.06 53.8 1.25+0.09 49.4 1.93+0.18 48.5
3 0.00 — 0.07+0.01 77.4 0.49+0.05 68.6 0.89+0.13 64.0 1.5140.13 59.7
4 0.00 — 0.04+0.006 87.1 0.27+0.02 82.7 0.57+0.07 76.9 1.09+0.16 70.9
5 0.00 — 0.02+0.005 93.5 0.18+0.03 88.5 0.36+0.02 85.4 0.76+0.05 79.7
6 0.00 — 0.01+0.003 96.8 0.1140.02 92.9 0.28+0.04 88.7 0.53+0.09 85.9
7 0.00 — ND — 0.09+0.01 94.2 0.23+0.03 90.7 0.41+0.02 89.1

:ND

x4 TRIARNBERTEFPZERNEZREERMERZEN=3)
Table4 Rateof degradation and residues of carbendazim in bean-sprout by different cultural way (n=3)

LD, LD, LD, LD,
/d
/(mg/kg) /% /(mg/kg) /% /(mg/kg) 1% /(mg/kg) 1%
0 2.51+0.22 — 2.47+0.21 — 2.39+0.26 — 2.54+0.25 —
1 1.75+0.16 30.3 1.68+0.15 32.0 1.3740.15 42.7 1.81+0.16 28.7
2 1.37+0.11 454 1.2540.09 49.4 0.83£0.07 65.3 1.4540.15 42.9
3 1.03+0.14 59.0 0.89+0.13 64.0 0.46+0.04 80.8 1.14+0.09 55.1
4 0.75+0.06 70.1 0.57+0.07 76.9 0.31£0.05 87.0 0.87+0.01 65.7
5 0.52+0.06 79.3 0.36+0.02 85.4 0.12+0.01 95.0 0.65+0.05 74.4
6 0.43+0.03 82.9 0.28+0.04 88.7 0.05+0.01 97.9 0.54+0.07 78.7
7 0.37+0.04 85.3 0.23£0.03 90.7 0.02+0.006 99.2 0.46+0.05 81.9
IBM SPSS Statistics19 ,
: 3.7 ANEEITHE
-0.940, 0.01
CNAS-CL01:2006
’ 5.4.6 5.10.3.1C ,
0.991,  0.05
b
0.991 [22-24]
0.940,
u(p)
: LD, LD, u(e)
-0.950 -0.945; u(s)
’ u(r)
LD, LD; -0.945 uv) um) 6

-0.901 )
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Table5 Itemsof relative standard uncertainties and combined relative standard uncertainties for carbendazim detected
Urel(p) Urel(m) Urel(c) Urel(v) Urel(r) Urel(s) Urel(w)
0.0104 0.0016 0.0198 0.0012 0.0215 0.0017 0.0311
[1. ( ), 2009, 45 (3): 296-298.

Ure= /U () + U (07 +Ug (87 + Uy (1) +Ug (v)? +Uy ()’

=\/(0.0104)2 +(0.0198)? +(0.0017)* +(0.0215)* +(0.0012)* +(0.0016)
=0.0311

u=Uy xX=0.0311x0.15=0.00467 mg/kg

k=2 u=kxu.=
0.0093 mg/ke
(Urar(w)) > 5 :
u(r)(47.69%)
U(c)(40.44%) U(p)(11.16%), ,
(u(s) u(v) u(m))
4 £ g
4 pH >
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