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Residue of chlorpyrifosin processed leeks by solid phase extraction
and gas chromatography-mass spectrometry
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ABSTRACT

Chlorpyrifos belongs to a kind of organophosphorus pesticide and is
widely used in leeks. Chlorpyrifos often degrades during the processing
of leeks. The Solid Phase Extraction and GC-M Smethod for determination
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of chlorpyrifosissimple, rapid and appropriatefor eliminating interference
effects of sulfur compounds in leeks. It is a great help to reduce the
chlorpyrifo’s residues by 53.04% in leeks washed operation with 0.1%
detergent solution. The boiling operation also can decrease the content

of chlorpyrifosby 16.40%.

INTRODUCTION

Chlorpyrifos[O,O-Diethyl-O-(3,5,6-trichloro-2-
pyridyl) phosphorothioate] (Figurel) isan organic phos-
phorousinsecticide®, usedinleafy vegetablesand fruits
for avariety of pestswith chewing and sucking mouth-
partsand other noxiousinsects, such assoil insect!®. It
reflects onthe nervous system of insectsby inhibiting
acetyl cholinesterase and has no systemic action, pro-
tecting the saf ety of farmsand consumers®.

Preferred by Chinese consumers, leek isoften a
kind of vegetablesfor exports. However, different coun-
trieshavedifferent maximum residuelimit of chlorpyrifos
inleeks, 0.01mg/kgin Japan and Korea, 0.05mg/kgin
Europe, 0.1 mg/kgin Chind®, which caused serious
challengesfor theexport of leeks.

Inthe processing with leeks, the most of process-
ing areused to makefillingsfor dumplings. Operations
includewashing, cutting, mixing with condiments, mak-
ing dumplingsand boiling. But thereationship of op-
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erations and theresidue of chlorpyrifosis poorly un-
derstood.

Washingissmpleand effectivemeansof removing
residuesof pesticidesinfood whether inthefamily orin
thefactory production@. Zohair* thought that the soak-
Ing measuresto €iminate organi ¢ phosphorus pesticide
were moreeffectivethan organic chlorinepesticide. In
recent papers, high temperature cooking and frying may
reduce the residues of pesticide. Xiaohong Zhang!*9
Investigated thetrestment with el ectric Soveboiled veg-
etablescould eiminate 78% of fenvalerate. Thestudy
of K.M Soliman® demongtrated that washing withwa-
ter and/or other solutionsaswell asthe cooking pro-
cess(blanching and frying) hel ped to eiminatethe most
of the pesticides’ residues in the potato tubers. The aim
of thiswork wasto study the effects of operationsin
making dumpling on the contents of chlorpyrifosand
then to get abetter knowledge about theinfluence of
processing on the decrease of chlorpyrifosfor human
hedth.
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Figure 1. Chemical structureof chlorpyrifos

MATERIALSAND METHODS

Plant materials and experimental design. Leeks
(treated by chlorprifosduring growing ) were harvested
fromexperimenta plotinBejing University of Agricul-
ture.

At the laboratory, clusters were selected to make
dumpling. First treetment was performed by immersion
1009 of leeksfor 5minwith detergent solution (0.1%).
Another 100 g of sampleswithout immersionwasserved
asthecontrol. Following treetment, 100 g of leekswere
cutintofillingand weremixed with other condiments(1.0
gsdtand2.0mL oil). Thedumplingsweremadeby fill-
ingsand wrappers. Boilingwithinduction cookerswas
madeto cook thedumplingsat 100 °C for 10min. The
samplesweretaken for analysisof chlorpyrifosbefore
and after washingand mixing and boailing.

Sampled methods. For each sample, about 10g of
leek tissueswashomogenized in 50 mL of 6g of anhy-
drous sodium sulfateand 30mL ethyl acetate and then
centrifuged at 5000r/minfor 5min. Theresidueswere
treated with 30mL of ehyl acetateoncemore. Thewhole
supernatants were condensed to nearly 1 mL by aro-
tary evaporator (RE52-99 Yarong biochemical instru-
ment factory of Shanghai) in40°C water bath. 2 mL of
ethyl acetate-n-Hexane (1:1) was added to dissolve
the concentratefor SPE cleaning-upi*7.

SPE cleaning-up

Thesampleswerepurified withActive Carbon SPE
tube (500mg/6mL.) and Florisl SPE tube (1000mg/6mL.)
(DikmaTechnologies), respectively. Firgly, two kinds
of tubeswererinsed with the solution of ethyl acetate-
n-Hexane (1:1).2mLof sampleswastransferred into
tubes and eluted with 3 mL of ethyl acetate-n-Hexane
(1:1). Theduteswerecollected and condensed at 40°C
with rotary evaporator. The concentrate was dissolved
with 1.0 mL of ethyl acetateand filtered with 4.5um of
membranefor GC-MS.
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Chlorpyrifosdetermination

Chlorpyrifosstandard was obtai ned from National
Peticide Product Qudity Ingpection Center (Shenyang,
China) with acertified purity of 98.9%. Standard solu-
tion: accurately weigh certain amount of Chlorpyrifos
standard and dissolveit with asmall volume of ethyl
acetate. Dilutewith Ethyl acetateto makethe standard
stock solution of 100pg/mL. The solution was stored
inarefrigerator at 0°C~4°C. Anhydrous sodium sul-
fatewasignited at 650°C for 4 h, and then stored in a
tightly sealed containert. The 200mL sol ution of ethyl
acetate-n-hexane (1:1 V/V) wasobtained. Theinstru-
ment of GC-M S (Agilent Technol ogies) wasused to
determinethe contentsof chlorpyrifos. Thecarrier gas
wasHelium (puritye—99.999%) delivered at a flow-
rateof 1.0 mL/min. Chlorprifoswasdetected and quan-
tified ona30 mx0.25mm HP-5 silica capillary column.
Thequantitationion (m/z) is197 and confirmationions
are 258,286,314. Injection of the samples (1uL) was
performed using an autosampl er.

Satistical analysis

Datafor theanalytica determinationswere sub-
jected to analysisof variance (ANOVA). Mean com-
parisonswere performed using HSD theturkey’test to
examineif differencesweresignificant at p<0.05. All
anayseswere performed with the SPSS software pack-
ageversion 11.0for Windows.

RESULTSAND DISCUSSION

Different concentrationsof chlorpyrifos standard
solution weredetermined by gas chromatography-mass
spectrometer. Therewasagood linear relationship be-
tween peak areaand concentration of chlorpyrifos (Fig-
ure?2).

Theretentiontimeof chlorpyrifoswas 14.01min,
asshowninFigure 3. According tothequantitationion
(m/z=197), the peak areaof leek samplesduring every
process ng operation could be obtained.

Asfigure 4 shown, the leeks of Batch 1 picked
fromtheexperimenta plot (control) were0.125mgkg ™.
After washed theseleekswith detergents, the concen-
tration of chlorpyrifosin leeksbecame0.065 mg-kg™.
After cut and mixed with salt and oil, the content of
residuereducedto 0.063 mg-kg*. Madedumplingswith
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thesementionedfillingsand boiled themfor 10min. Then
the concentration of chlorpyrifoswas0.052 mg-kg™.

The contentsof chlorpyrifosintheleeksof Batch 2
picked after 5 days were determined by the same
method. Figure5illustrated thesmilar trend with Fig-
ure 4. And it showed that the concentration of
chlorpyrifos of Batch 2 was|ower after five days of
natura degradation.
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Figure2: Thestandard curveof chlorpyrifos
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Figure3: Thechromatogram of standard and aleek sample
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Figure5: Theconcentration of chlorpyrifosduring every
processsing unit oper ation of batch 2.

AsTABLE 1 suggestedyithe processing unit op-
eration of washing played an important roleto de-
gradethe content of chlorpyrifosresidueinleeksby
53.04%. And the heat treatment also could reduce
theresidue by 16.40%. The data between control and
washing of thetwo batchesare significantly different
at P<0.05 according to the SPSS software. And the
databetween mixing and boiling aresignificantly dif-
ferent at P<0.05.

TABLE 1: Reducingrateof every processing unit oper ation
of leeks

Reducing rate (%)
Batch
washing  washingtomixing mixing to bailing
1 49.36+2.44 1.51+0.14 14.61+0.10
2 56.71+0.96 2.52+2.46 15.01+2.13
CONCLUSION

The proposed SPE-GC-M S method for determi-
nation of chlorpyrifosinleeks’ processing reported in
this paper wassimple, rapid and thuswasvery appro-
priatefor diminating interference effects of sulfur com-
poundsinleeks. The operation of washing with deter-
gentsfor leekswasagreat help to reducetheresidues
of chlorpyrifosby 53.04%. And theboiling operation
also could decrease the content of chlorpyrifos by
16.40%. Inaword, washing with detergent solutions
aswell asthe cooking process (boiling) helpedtoeimi-
natethemost of chlorpyrifosresiduesinleeks.
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