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ABSTRACT

Repeated exposure or consumption of food contasdnaith pesticide residues can cause various dessrébr the
human body, especially the immune and hormonaliitiahces and the onset of certain cancers. Theingsitiuel
assay method of pesticides in blood by (GC-MS)GBlRr600/560 DMS PerkinElImer® we developed allowetbu
conduct a screening of the majority of pesticidsidees used in Moroccan agriculture. The calibraticange
contains a mixture of the most used pesticides. &tieaction was performed in a solid medium by SPE
cartridges. This method uses a capillary column 36f meters type Supelco®, the oven temperature was
programmed from 90 ° C to 290 ° C with a gradieht® ° C / min. Helium was used as carrier gas withow rate
of 0.8ml / min. Phosalone was used as internal ddedh (IS). The calibration curves of different peisies are
linear with concentrations ranging between 10 aBdppb with satisfactory correlation coefficient26R0.99) and
CV <20% for all results. In these analytical condits we analyzed blood samples of Endocrinologyhef
University Hospital of Rabat. The results showedt tbome patients are contaminated with pesticidadre;
dimethoate and bifenthrin. The hypothesis of thelirement of these pesticides in the developmehbrafonal
disorders in patients is very likely. This methcayrbe expanded and supplemented to prove this cknlsa
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INTRODUCTION

The dangers of pesticides on human health are iegueven with low exposures, these pesticidesheease serious
consequences for the body such as male infertdpppntaneous abortions, and the occurrence oficertacers,
particularly hormonal disturbances and immunity [1]

Chromatographic techniques of pesticide dosinguimdn blood are limited and do not allow the detaation of
all pesticide residues that can contaminate thesyamers) and consumers of processed food pteduc
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Barr et al [2] have developed a method by GC-HRBISaf multi-residual analysis of 29 pesticides imlam blood.
The method we suggest is regarding the most trpdsticides residues screening in Morocco for peafiie may
be exposed to pesticides by GC - MS. The applinatiothis method to determine the pesticide comation of
some patients in the Endocrinology department ef Rabat University Hospital is a concrete verifimatof the
method before switching to determining the impreigmeof a large population of residues pesticides.

MATERIALS AND METHODS

Chemicals and reagents

Mixed standards and internal standards (El) aoenfiScientique Ultra brand (USA, Kingstown) Acetoitgt
Hexane, Ethyl acetate and Iso-octane are ultra-peC grade solvents from LiChrosolv Merck KGaA 6427
(Darrmstadt, Germany).

The standard solutions are diluted by HPLC gradtham! (VWR, France). The SPE{&xtraction cartridges (500
mg, 6 mL) are branded (Agela Cleanert Wilmingtok, 9808, USA).

The sample of human blood free of traces of pektcthat were used as a biological matrix duriegdévelopment
of the method comes from the blood transfusioneresit Rabat, Morocco.

Instrumentation

The gas phase chromatographic system coupled wdths spectrometry is a GC - MS Clarus 600 / 560DMS
PerkinElme? (Bridgeport, USA), equipped with an automatieitpr. The system is controlled by a mass Turbo
Software (Windows XP SP2). The stationary phase éslumn supel¢®(L 30m x 0.25 ID x 0.25 DF) Elite-5MS
phase, the carrier gas is helium at a flow ratdd.8f mL / min. The vacuum is generated in the sysbgm
EDWARDS type external pump.

Chromatographic conditions

We have prepared a calibration range (10, 20, @&l 70 ppb) by serial dilution of the stock siolutof the mixed
standard (1 ug / mL) in plasma sample. 1 mL of esmshple was mixed with 1Q@ of a solution Phosalone (El) to
100 ppb, the set was mixed by vortex for 20 seconds

Extraction

The extraction was carried out by adding 1.5 mlAcétonitril in a conical tube 15 mL containing 1 mf plasma.
The mixture was stirred by vortex and centrifugéedt@00g for 10 min, the organic phase recoveregaissed
through a SPEfg cartridge. Elution is made with an organic mixt{#exane / Ethyl acetate 6/1 v/ v). This organic
phase is evaporated under a stream of nitrogerteaahperature of 50 ° C. The dry extract obtainethien up in
100yl of isooctane before the injection ofuBin the chromatographic system.

Oven Programming

The oven was programmed from 90 ° C to 230 ° C gmaalient of 15 ° C, hold 1 min, ramp 5° C /min2@0 ° C
and hold 2 min with a first heating of the trandfae at 325 ° C and 250 ° C source. The automajéction is
splitless manual (50/1 to 250 ° C). lonizationasised by electron impact (El).
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RESULTS AND DISCUSSION

Chromatographic identification
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Fig 3: Chromatogram of agint of the calibration range (50ppb)
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Figure 3 shows the chromatogram of the injectiothef extract of a point of the calibration rangacte peak was
identified by its mass spectrum. Determining eaestipide retention time was followed by the selextsolation on
chromatograms pesticides individually (Figure 4).
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Figure 4: Isolation of pesticides by their retentia time and their specific masses

Calibration range

The isolation of peaks allows us to draw straigtedr calibrations for each pesticide in the rafge majority of
these lines had correlation coefficients greatant.99. Figure 5 illustrates the detected calibmaturves in
patients.

81
Scholar Research Library



Rachid Alami et al

Der Pharmacia Lettre, 2016, 8 (19):78-85

- B 4o a
: Methiocarb 7 i ° . )
- e Dimethoate A Methidathion
Respors. -~ ’ - AT Respon -
- o e
g T e
¥ e ~
“/’ B 5. 15. 25, 35. 45. 55. 65.
e  raa e TR e & B TR
/g 4.26e X
Malathion e A ° . i -
- Phenthoate Bifenthrine .
/i %l P A
et T ,/‘
repons e reson .
¢ i
e ¥
X 4 {/"'" ¥
T TR R R TR B U i e N
are Cypermithrine X Delthamithrine A
Respon: > Response -~
s -
. A ) _’,{"
7 {xi’
o 50 15.0 25.0 350 450 55.0 65.0 ppo 0 e PPB

Figure 6: Straight calibration of pesticides deteted in patients

Linearity
Linearity [3], is set to check the dosage field éemdeduce the characteristics of straight calibnat

Dosage interval consisting of five concentratiovels (10ppb, 20ppb, 30ppb, 50ppb and 70ppb), eacbentration
was repeated 5 times.

The equation of the calibration straight lines (so=+ b) were calculated by the least squares rdathahe wholes
ranges with satisfactory correlation coefficiemdsthe majority of pesticides and CV <20% (Table 1)

Specificity
The specificity of an analytical method is defireglits ability to selectively show the presenca ebmpound in a
chemical components rich media (degradation prajueetabolites, same class of substances as theeaihd].

The blank extract obtained from the extraction opesticides free blood sample hasn’'t shown anyatsgim
pesticides specific retention times (Figure 7).
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Figure 7: Chromatogram of a blood sample free of p&icides
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Limit of detection and quantification

The detection limit is the lowest concentrationaonount of substance to be examined in which a sagh be
detected but not quantified as an exact valueREsidue limit of detection (LOD) is estimated frtime background
noise of the recording. LOD = 5hmax (h max: maximamplitude of the signal over a distance equalQdii2es

the width at half height of the peak correspondhéosubstance to search). The limit of quantifica{LOQ) is the
smallest amount of a substance to be examinedsen®le which can be assayed in the experimentalitoams

described with defined fidelity and accuracy (LOQGhmax) [6].

The LOD was determined as 5p@rdund five times the background) and the LOQ was 10pgince the validity
of this method multirésiduelle assay of pesticelbatween 10ppb and 70ppb (table 1).

Table 1: Results of the validation of the assay pesides in blood

-, RT | Targest peaks| Quant | - . 2 LO Accuracy %
Pesticides (min) g(m /Z‘; ?m 12) Linearity (ax+b) R (ng /gl) CV% min )r/'nax
Dichlorvos 5.45 109,79,185 109 0.050x-0.024p 0.998 10 05.23| 96.87 | 107.12
Methiocarb 7.99 168,153,109 16§ 0.067x+0.0146  0.98810 09.55| 96.85 | 115.03
Chlorpropham| 8.78 127,213,129 127 0.041x-0.0625 9109 10 08.95| 100.22 | 124.35
Sulfotep 9.03 97,322,65 322 0.096x-0.0198 0.994 10 05.19 | 101.66 | 123.74
Dimethoate 9.35 87,93,125 87 0.022x-0.0234 0.996 1003.75 | 96.63 | 108.23
Carbofuran 9.44 164,149,122 164 0.051x-0.0467 0/99110 09.44| 90.38 | 103.67
Aminocarb 9.64 151,150,136 151 0.047x-0.0558 0.986 10 08.70 | 98.52 | 108.78
Triazophos 10.03 97,109,161 97 0.018x-0.60p 0999 0 1 10.58 | 96.33 | 107.02
Triazine 10.08| 239,178,241 239 0.044x-0.021)3 0.999 10 06.08 | 86.04 | 102.05
Iprobenphos 10.19 91,204,123 91 0.075x-0.0289 0/99710 01.06| 88.77 | 101.01
Pirimicarb 10.25 72,166,238 72 0.011x-0.072p 0.975 10 09.91| 98.27 | 115.22
Chlorpyriphos| 10.56 125,127,173 125 0.040x-0.0677 .999 10 10.27| 95.06 | 109.12
Fenpropidin 10.89 98,99,106 98 0.066x-0.0309 0.993 10 05.88 | 96.98 103.7
Methomyl 10.92 105,58,88 105 0.044x-0.0218 0.994 1p 03.77 | 95.95 115.2
Malathion 11.05 93,127,173 93 0.050x-0.024p 0.991 0 1| 1256 | 97.97 | 120.26
Diethofencarb| 11.09 151,124,15( 151 0.011x-0.1134 .99 10 05.85| 100.25 | 108.11
Triadimefon 11.36 57,208,85 208 0.024x-0.0881 0.992 10 07.25| 91.15 | 104.33
Pirimiphos 11.58 276,290,93 290 0.084x-0.0236 0.996 10 08.23| 87.57 118.5
Cyprodinil 11.73 224,225,77 224 0.033x-0.071p 0.991 10 06.66 | 94.75 108.4
Phenthoate 12.0% 125,121,93 12b 0.014x-0.03p1 0199610 11.10| 93.77 | 111.18
Procymidone 12.19 283,96,285 283 0.090x-0.08%2  00J99 10 13.09| 88.15 | 110.37

. RT | Targest peaks| Quant | . . 2 LO Accuracy %
Pesticides (min) g(m/zr)) ?m/z) Linearity (ax+b) R (ng/gl) CV% min }:nax
Methidathion 12.37 85,93,145 85 0.025x-0.0196 0.991 10 10.77| 92.59 | 111.66
Mepanipyrim 12.53 222,223,77 222 0.062x-0.0274  49€.99 10 06.28| 95.55 110
Flutolanil 12.76| 173,145,281 173 0.097x-0.0244 9.99 10 09.10| 98,45 121.2
Oxadiazon 13.06 175,177,259 174 0.024x-0.0067 0/99510 05.35| 95.22 102.8
Buprofezin 13.24] 106,105,119 105 0.076x=0.0277 9.9 10 10.22| 91.31 110
Binapacryl 13.49 83,55,84 83 0.044x-0.0606 0.990 10 13.72 | 100.22 | 112.75
Mepronil 14.18 119,91,269 119 0.012x-0.0475 0.999 0 1| 09.75| 98.78 | 121.11
Ofurace 14.55 132,77,160 132 0.015x-0.0805 0.p98 1011.25| 94.04 | 106.67
Trifloxystrobin | 14.71 116,131,59 116 0.061x-0.0772 0.990 10 13.95| 88.88 110.3
Dicofol 15.11 139,111,251 139 0.044x-0.0632 0.995 0 1| 11.46| 96.36 | 107.77
Oxycarboxin 15.49 175,93,267 175 0.091x-0.11Y 0.991 10 09.74| 97.82 121.01
Bifenthrine 16.03| 181,165,166 181 0.050x-0.013 5.99 10 05.03| 87.56 | 102.32
Phosmet 16.07 160,161,77 16 0.020x-0.0250 0/991 1004.01 | 98.78 | 123.06
Fenpropathrin 16.29 97,181,55 97| 0.033x-0.0208 /99 10 15.56| 93.25 121.2
Phenamiphos 16.41  303,145.21f 308 0.018x-0.0176 990.9 10 03.88| 89.08 | 108.01
Fenarimol 17.94] 139,107,219 139 0.040x-0.0508 0.99310 10.66| 91.18 | 1013
Fenothrin 18.32 123,183,81 183 0.047x-0.0650 0.99310 04.22 | 101.89 | 120.55
Imiprothrin 18.37 123,81,151 123 0.039x-0.0901L 0.99 10 08.75| 99.2 105.6
Boscalid 20.44| 140,142,112 14Q 0.031x-0.0780 0.p9810 10.10| 90.55 119.8
Cypermethrine| 20.51 163,181,161 161 0.015x-0.033 999 10 02,19| 92.59 | 111.66
Deltamithrine 23.22 181,253,77 181 0.082x-0.0143 998 10 05.67| 95.55 110
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Pesticide residues assay in patients

The Ethics Committee met on October 6, 2015 hasnga/favorable opinion on pesticide residues aisspgitients

of Endocrinology Service of the Rabat Universitysigital (N° 825 of 11 October 2015). Blood samples of patients
admitted in the study and the controls have undexgbe same extraction protocol than the standarger, check
results are consistent, their standard deviations aefficients of variation are shown in the taBleThe results
show that patients are contaminated with pestigdelues; dimethoate (Figure 8), other patient® lmesidues such
as perithrinoides and carbamates with peaks exugesh ng/L and especially for bifenthrin in some patients
suffering from thyroid dysfunction, while reportirigresholds for the allocation of human health bgtrides are
10 ppb [7].

Table 2 : Résultats of contrdles (30ppb)

Pesticides Nbr Series (n) Moy | Bais% ET | CV%
Dichlorvos 31.76] 30.6§ 33.12 3249 11.4 0124 @38
Methiocarb 35.98 33.60 3151 33.649 124 02124 6.6
Chlorpropham| 32.62 33.00 29.8 3181 6.0 01.74 4805.
Sulfotep 32.02] 3272 2938 3135 45 01|79  0%.8
Dimethoate 33.64 3236 309 3282 7.7 01134 04.15
Carbofuran 36.08 28.18 350 33.07  10. 31 0p.3
Aminocarb 29.68| 28.94 2884 29.15 28 0.46 0157

Triazophos 3206 31.6% 32.8 7.2 059 01.85
Triazine 30.24| 31.10 29.2 30.40 0.6 0.91  03j01
Iprobenphos 30.61 30.6B 31.9 31.08 3.6 076 02.44
Priimicarb 35.46| 33.24 33.1 33.96 13.2 01{30 03.8

Chlorpyriphos | 27.77] 28.7 27.4 27.99 7.6 0.67 402.

W[O[O[S D[RRI [B[Ow [
o
D

OO [N [P S [P [F R [o [P R [T
w
N
=
]

Fenpropidin 31.68 30.04 31.4 31.06 3.5 0.89 02.87
Methomyl 32.05| 29.1§ 2865 2995 0.1 01)84 06[12
Malathion 36.16] 33.76 3405 34.65 15-50 01{30 0378

Diethofencar | 3354 | 31.6% | 33.2¢ | 32.87 9.4( 01.0z | 03.12
Triadimefor 29.9¢ | 30.61 | 29.11 | 29.8¢ 04 0.7¢ | 02.51
Perimiphos 30.117 29.14 27.31 28.85 3.83 01142 04.92
Cyprodinil 28.97| 29.06 28.82 28.95 3.5 0.12 0418

Phenthoate 35.04 30.55 31.28 32722 7.40 02.41 0y.47
Procymidone 2954 27.7p 28.85 28.59 4.36 0/93 03.24

Pesticide: Nbr Series (n' Moy | Bais% ET CV%
Methidathion 30.19] 31.90 28.69 30.26 0.8p 01}66 3D5.
Mepanipyrim 28.35| 28.84 28.80 28.69 4.3p 0.30 0104
Flutolanil 30.45| 29.29 30.46 29.57 1.43 0.67 0227
Oxadiazon 31.13 2851 29.72 29.78 0.73 0131 04.40
Buprofezir 29.77 | 30.0% | 29.3( | 29.7( 1.0C 0.37 | 01.2¢
Binapacry 28.4¢ | 27.77 | 28.3( | 28.52 | 4.9t 0.37 | 01.31
Mepronil 28.63| 29.25 29.39 29.09 2.7 0.40 01J39
Ofurace 28.13] 31.5% 32.04 30.57 1.9p 02{13 04.97
Trifloxystrobin | 27.65| 30.82] 28.4 28.95 3.5 01.685.72
Dicofol 26.96 | 28.82| 26.80 28.5p 4.93 01.12 03/94
Oxycarboxir 25.57 | 26.1¢ | 28.3( | 26.6¢ | 11.4( | 01.4Z | 05.3i
Bifenthrine 30.31 | 29.61 | 29.77 | 29.8¢ 0.62 0.37 | 01.2¢
Phosmet 34.04§ 34.45 2736 31.95 6.50 03.99 01.25
Fenpropathrin 31.68§ 29.58 33.87 31.59 5.63 02.17 .8506
Phenamiphos 27.44 29.39 3445 30442 1.40 08.62 90f.1
Fenarimol 31.15] 3151 29.96 30.87 2.9 0.81 0263
Fenothrin 33.03] 33.00 30.6p 32.22 7.4D 01437 03.66
Imiprothrin 33.77| 33.69 31.21 32.89 9.63 01[19 03|6
Boscalid 31.22| 29.61 2833 29.72 0.98 01|18 03.98
Cypermethrine| 30.96 29.56 29.88 30.13 0.43 0]73 4302.
Deltamithrine 29.09] 31,06 31,11 30.42 1.4p 0.4 482
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Fig 8: chromatogram of a contaminated patient by dnethoate
CONCLUSION

The multi-residual assay of pesticides in humamwdbloy using GC / MS technic, proves sufficientinsitive, loyal,
specific, accurate, and robust which allows foceesning of the majority of pesticides used in @gture. It was
usedfor the determination of pesticide residues in disamples of patients of the Endocrinology depantroéthe
University Hospital of Rabat and it can be useddetermining the impregnation of a larger populatiy pesticide
residues.

REFERENCES

[1]Bernard,C,S and a997 (Alternative measures of pesticide use), the seiasf the total environment® 203,
pp229-244.

[2]Barr DB et coll.J Chromatogr BR002 778: 99-111.

[3]Method validation in pharmaceutical analysis guade to best practice — Ed J. Ermer and J.H. MdHller —
Wiley- VCH, 2005

[4]d Caporal-Gautier, Nivet, JM, Guide de validatianalytique, Rapport d’'une commission SFSTP ,2,205
2391992

[5]Clinical and Laboratory Standards Institute.tBoomls for Determination of Limits of Detection ahdnits of
Quantitation, Approved Guideline. Wayne, PA USA:STLCLSI document EP12004

[6]Lawson GM.Clin Chem 199440:1218-9.

[7]Hunter D.J., Hankinson S.E., Laden F., ColditAG Manson J.E., Willett W.C., Speizer F.E., WdlffS., N.
Engl. J. Med, 337, 253-12581097).

85
Scholar Research Library



