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Abstract

In this study, the multi-class pesticide multi-residue method with HPLC-DAD and
LC-MSD was used to determine etofenprox residue in agricultural products. The
linearity in the concentration ranged from 0.107 to 5.373 mg/kg(R2>0.999). The limit of
detection and limit of quantitation were 0.031 mg/kg and 0.094 mg/kg, respectively.
Recoveries from seven representative agricultural commodities at the spiked levels of
0.537 mg/kg and 5.373 mg/kg were 52.8~91.7% and 77.6~98.2%, respectively. Relative
standard deviations at two levels of the recovery tests were both less than 5%. Of the
129 agricultural commodities analyzed, etofenprox residue was detected in 10 samples at
a concentration range of 0.102~4.150 mg/kg. These results suggest that the multi-class
pesticide multi-residue method is suitable for determining the presence of etofenprox in

agricultural products.
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Table 1. Physico-chemical properties of etofenprox

[SO common name Etofenprox
[UPAC name 2-(4-ethoxyphenyl)-2-methylpropyl 3-phenoxybenzyl ether
Chemical Abstracts name 1-((2-(4-ethoxyphenyl)-2-methylpropoxy)methyl)-3-phenoxybenzene
oH {O CHa O 7
Structural formula CH3CH20_©7CCH3 S \Q
CHs
Molecular formula Ca5H2803
Molecular weight 376.496 g/mol
Vapour pressure 8.13x 107 Pa at 25°C(extrapolated)
Melting point 37.4°C
Decomposition temperature 200°C
Octanol/water partition coefficient Log Pow =6.9at 25°C
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50g sampling

<« Mixing for 2min (add 100 mL Acetonitrile)

;

Homogenization

Filtering
l_e add 10~15g NaCl
Liquid liquid partion

| ) |
Aqueousphase Acetonitrile phase
Disg/ard upper ta\te it 10 mL

Concentration

v
SPE-NHz

SPE-NHzCartridge

Pre-washing : 1%Methanol/Dichloromethane 5 mL{discard)
<— Loading - sample that dissolved in :

1%Methanol/Dichloromethane 8 mL

Nitrogen evaporation

Dissalved in acetonitrile and Filtering(PTFE)

v
HPLC-UV, M5

Fig. 1. Preparation of analytical samples for etofenprox using multi class pesticide multi-residue
method.

20g sampling |
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Aqueous phase n-hexane phase X2
Homogenization \r N

l\% add, Acetone 50 mL Discard dehydration

<— Anhydrous sodium sulfate 20 g
Filtering

l- Vaccum evaporation (40°c)
Vaccum evaporation  (40°c)
l SPE-Florisil
’ Pre-washing : n-hexane 5 mL (discard)
Hydromatrix partion < Loading : sample 3 mL(discard)
n-Hexane 6 mL(discard)

<~ Elution, n-hexane 40 mL Ethyl ether/n-hexane(2/98) & mL

Vaccum evaporation 4
\l::_ Dissolved in n-hexane 3mL Nitrogen evaporation  (40°c)

Dissolved in n-hexane, 5 mL
SPE-silica b
Pre-washing : n-hexane 5 mL (discard) GC-ECD
< Loading : sample 3 mL(discard)
Acetone/n-hexane(5/95) 8 mL

Nitrogen evaporation (40°c)
l(— Dissloved in chloroform 1mL

lodination
Add, lodotrimethylsilane 0.1 mL , waiting for 90 min

Add, 0.03% Sodium thiosulfate solution 30 mL

e

Liquid liquid partion

Fig. 2. Preparation of analytical samples for etofenprox residue in agricultural commodities.
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Table 2. Analytical conditions for the analysis of etofenprox with an HPLC-DAD and an LC-MSD

Parameter Condition
Column ZORBAX C-18, 5 ym, 4.6x250 mm
Detector Diode array detector
Flow rate 1.0 mL/min
Signal 225 nm
Injection volume 20 uL
A Water, B : Methanol(gradient mode)
Mobile phase Time(min) @ 0, 4, 8, 10, 12, 20, 23, 25
%A 70, 50, 20, 5, 0, 0, 50, 70
Column temperature 40°C
[onization APCI Positive

Table 3. Analytical conditions for the analysis of etofenprox with GC-ECD

Parameter Condition

DB-1701 14% Cyanopropylphenyl 86% Methyl Polysiloxane

Colunn (30 m x 320 gm ID, 0.25 zm film thickness)
Detector Electron capture detector
Oven temp. 150C (2 min) — 10°C/min — 240C (2 min) — (15°C/min) — 280 (25 min)
Detector temp. 320C
Carrier gas flow 1.5 mL/min(N2)
Injection volume 2 ul
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Table 4. Analytical conditions for the analysis of etofenprox with a GC-MSD

Parameter Condition
Column DB-5MS 5% phenyl methyl siloxane
(30 m x 250 gm 1D, 0.25 pm film thickness)

Tonization method :Electron impact at 70 eV
Ton source temp. @ 230C
Transfer line temp. 280C
Scan Range : 50~550 m/z(2.91 scan/sec)

Detector : MSD

Oven temp., Injection temp. 100°C (2 min) — 10°C/min — 280°C (12 min), 230C
Gas flow He(spiltless, 1.0 mL/min)

Table 5. Calibration curve equation, correlation coefficient(Rz), LOD, and LOQ of HPLC-DAD

Calibration curve equation Coefficient(R?) LOD(mg/kg) LOQ(mg/kg)

y=61.424x+2.1098 0.9999 0.031 0.094

Table 6. Recoveries of etofenprox by multi class pesticide multiresidue and individual pesticide

analysis

Method Spiked amount(mg/kg) Recovery(%) +3D RSD(%)

0.537 97.890 0.009 1.715
HPLC-DAD

5.373 99.293 0.247 4.638
0.537 90.339 0.007 1.371

GC-ECD
5.373 71.078 0.079 2.059
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Fig. 4. Chromatograms, total ion chromatograms and MS spectra of etofenprox standard and
sample obtained from the analysis with an HPLC-DAD and an LC-MSD.
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Table 7. Recoveries rate of etofenprox in agricultural

residue method

o
AlEE 20169 8, Avse
MSD olnelels B3 el
XY FY Dol e A
tEohE BAMeE &
HAEE F 120702 794
LR EE 2k

ol

products by multi class pesticide multi-

Agricultural product Spiked amount(mg/kg) Recovery(%) +SD RSD(%)
K o 0.537 58.772 0.004 6.808
orean cabbage 5.373 87.930 0.125 9,649
ohi o 0.537 91.741 0.034 6.637
nese cabbage 5.373 77.647 0.030 0.712
Cucumber 0.537 78.504 0.008 1.862

! 5.373 94.817 0.005 0.097

Carrot 0.537 52.838 0.006 2.063
arro 5.373 83.153 0.018 0.399
Sweet potat 0.537 88.860 0.011 9.385
weel potato 5.373 98.241 0.125 9.371
Graves 0.537 72.330 0.024 6.301

b 5.373 85.756 0.071 1.544
Vandari 0.537 71.337 0.030 8.501
andarin 5.373 96.527 0.124 9,382

Table 8. Number of agricultural commodities collected and detected for the analysis of etofenprox

Classification Sample No. No. of sample containing pesticide residues
Leafy vegetables 105 8
Stalk and stem vegetables 3 2
Root and tuber vegetables T -
Fruiting vegetables 10 -
Potatoes 2 -
Fruits 2 -
Total 129 10

_68_



Table 9. Monitoring of etofenprox in agricultural products using of multi class pesticide multiresidue

method

No.1 Sample Detected Conc.(mg/kg)
sl Sedum 1.641
s2 Sedum 1.739
83 Marsh mallow 0.170
s4 Chard 0.590
sh Crown daisy 1.595
s6 Chard 0.102
s7 Radish leaves 0.669
s8 Marsh mallow 4.150
s9 Spinach 3.607
s10 Radish leaves 1.177

A 87, FAATFAA 270 A D HEH AT A AUAS FHE= Aol sy
AZEE Y TR AEH9E 1 99 2o
AEE FAE F 2 27, oFS 27o= A
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retention time, spectrum¥® MS iong FA]°l
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fragment ion® <, 163, 135, 183 o] &<l  mg/kgela FaAT #2 0.99901F o= A44
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of Pesticide Registration Investigator
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