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Comparative Study on Different Defined Method Detection Limits for Multi-organophorous
PesticideResiduesAnalysis inVegetables

CAl Lu-sha HU Qi RUI San-ya
(Nanjing Quality Survei llance and Testing Station for Agriculture Products, Nanjing 210036, China)

Abstract A comparative study was made on three different defined method detection limits (MDL or LOD ), i.e. simple signal
to noise ratio, EPA, and EU/IUPAC(Car) methods, for the determination of multi-organophorous pesticides residues such as
methamidaphos, acephate, dimethoate, methyl parathionand chlorpyrifos invegetables. Detai led estimation procedures, groupdata
for various defined Method Detection Limit” and brief comments and discussion on each method are given. It is suggested that
an appropriate defined method detection limit for method val idation and evaluation should be chosen according to the objective of
the determination so as to achieve the best economics and reasonable comparison with related international regulations.

The results from this study show that an average recovery of 70% 120% with relative standard deviation less than 13%
is achieved for the spiking levels of 0.1mg/kg to 0.5mg/kg. For methamidaphos, acephate, dimethoate, methyl parathion and
chloryrifos, the method detection limit (MDL) or limit of detection (LOD) for this method as defined by two times signal tonoise
ratio in reagent blank and in Chinese cabbage matrix is0.007, 0.007, 0.002, 0.003, 0.002and 0.01, 0.009, 0.009, 0.009, 0.008mg/kg,
respectively, or by EPA(in Chinese cabbage matrix) is 0.01, 0.01, 0.01, 0.01, 0.009mg/kg, and the Cax as defined by EU and
IUPAC(in Chiinese cabbage matrix) i1s0.02, 0.02, 0.02, 0.02, 0.01mg/kg, respectively.

The results also show that the Car for various pesticide residues in this work could satisfy the more severe demands set
by EU 2003/118/EC.
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2u g/kg( 5 10 ) 5 1.0 1.0 1.0 1.0 1.0
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Table 2 Method’ s* limit of detection” estimated from 2
times signal to noise ratio
(mg/kg)
0.007 0.01 0.01
0.007 0.007 0.009
0.002 0.005 0.009
0.003 0.004 0.009
0.002 0.003 0.008
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Table 3 The MDLs for some organophorous pesticides
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Table 4 The MDLs for some organophorous pesticides by

calibration curve method

(no/kg)  0.02 0.02 0.02 0.02 0.01
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a 50%
( 5%) a =0.01 t
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Table 5  Method detection limit by different estimation methods
2 e
(mg/kg) (mg/kg) S
0.007 0.01 0.01 0.02
0.007 0.01 0.01 0.02 ( )
0.002 0.009 0.01 0.02
0.003 0.009 0.01 0.02
0.002 0.008 0.009 0.01
5
22
5 1.4 1.5 NY/T761-2004
0.1 0.5mg/kg
(n=3 )
6 (n=3)
Table 6 Recovery results in pumpkin(n=3)
. ) (O]
Equity-
(no/kg) 1 2 3 ) SD RSD
Sms 0.1 104 104 94 101 5.8 6
0.5 107 122 121 117 8.4 7
5 0.1 110 100 107 106 5.1 5
2 0.5 103 121 119 114 9.9
( 0.1 105 97 87 96 9.0 9
0.5 95 111 107 104 8.3 8
) 0.1 109 98 98 102 6.4 6
EPA( ) 0.5 94 112 113 106  10.7 10
( ) 0.1 85 78 78 80 4.0 5
0.5 74 91 90 85 9.5 11
7 (n=3)
Table 7 Recovery results from Chinese cabbage matrix (n=3)
S ) N %)
(mg/kg) 1# 2# 3* %) SD RSD
2 0.1 120 102 102 108 10.4 10
0.5 68 71 72 70 2 3
0.1 113 92 91 99 12.4 13
0.5 114 114 111 113 17 2
0.1 107 90 86 94 11.2 12
EPA 0.5 19 118 121 120 1.7 2
0.1 122 106 103 110 10.2 9
0.5 117 119 121 119 14 2
0.1 110 100 96 102 7.2 7

0.5 98 97 97 97 0.6 0.6
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