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! Gas Chromatography-Mass Spectrometry
® Dispersive Liquid-Liquid Microextraction

2 Quick Easy Cheap Effective Rugged and Safe

¥ "ON / 22 "I0A / G20 I1ed / uonnN 7@ Afojouyda | pood

359 30(F 6 mrrie | AF 303 [ e[ P b cbd Jevorfa 3




¥ 'ON / 22 "IOA / §20Z Iled / uoninnp %2 ABojouyds | pood

359 3| 6 errie] AFK 303 [ e[ R 66 (o 3

1S 5 (gl Lo

.(Jouyban et al., 2019)

) gl o st
Moles G el SO by, sl ds e 5
olatwl glgwl w3 55 Sse sbally (gwyp lp
PSA ) 5 ko Giliseo (gla o)y 3l jolite oy 3
1) dle s «dls S 5 5 (EMR-lipid 4 Z-Sep*
SS3l ca M) £ (5 e Yoo b YO o3gume
018 2l 5l Mo w3 5 (st :ChCI 4 ChCIEG
(JSES1 5 sl <cliSa) £ {eids 5 1\ asgioes )
We U As odgamme j3) oaiS gl M poes g
0293 L) S99 9 DLLME dl> o )5 (59 Se
[ 555 doy Vo b v odgame ;3 Ll i S

3,5 B wyy d)y90 (o>

Sla 30 Olaswin -

) 5 odd L1 gy (o el caa
odgazo dacbl 5l plS o (cly omel IS i
o SLOD) asis s J(LR) sy ks
Gl o Stuson oy jgine (LOQ) (spSo3ll
5 "ER) gl olosly S(RSD%) (ows 3 ikl
15 dlee g gy (EF) Ladis 556

)5l o9, -
dyg0 sla Sl boond o3yl YglS' g, 2,5 ¥
Sy 4 (bl jo S 50 p Sl Ve clale @) adlles
e 3 Jitte 6yt e Ve (slaiad Ginlejl g
Jsle & ChCLEG SusSl Ms 51 jd Lo V/0
b LMW 5 e ool Gy bglsto g o bl diges
a8y ¥ o & (EMR-lipid) O3l p )5 Lo VO-
plos 31 ;3 adds & e 4 dg) ol o il WSS
bl Jos ol b s ool )lE 018 i 5 o o
omb 0 b g ond glysanl SOl M B 4
)l a9 AW 43;:3‘.)).3 9) )l.% s)lf 4l » W) o> 4]5J

) o 0 JSh & 5l g Sea Ve e b LIS

W g, 9 2o
(Sl 3190 9 (5,15 diged -

Ny 0 1 3 50 end Wl YelS gy diged Ve
Slel) 3op5 g e SacSlopgw I il
b ilodige ol 505 and (ol (b olml)l
el 286 &S Yol (ég) SO 59y bgy (Pl
L odds o)LZI dg05 D Q.Jb] 39> pls LIS [pl:gvj‘ Sy
(Zahiri et al., 2020) 15 1l wlio )3 003 @11 59,

o dlge -

() Sonyy Jolis aalllas )90 L;Lmu;‘;fgﬂ 3,lske!
3 oilyl s Wawgnl coiglish ¢S grumpmlio ¢ igi2 5>
il glyl .S s (Sigma, USA) LXuw <8 i
PSA) dusn Jloy = el 2 ol Jols Lol
9 (Z-5ep") 3T (3 pgsgS 5 b bl by Sl
A eSS made MDA LS <840
e sl (EG) Ul ol f(ChCl)
Merck, ) Sy cSys 3 Jys 5 Jss! 5oy
Lad gl 5 (Germany

GC-MS U ;U1 byl pd -
Sl i (5 lin bl il gl
3y90 GC oS b (gjlwbis anld 13 sy clayel,b
S ey olSams g bl 85 5 (gilwaine
ol 01335 S5V Jodo 3 addllas 3590 (cla sla iSedl

Gros ST M siw -
Wl b gl BB SOl gl M ans cas
dgd 95 VY Jeo cuws b Jgb 4 EG L ChCI
plox > ladg bl o .wad bl alBls (gladus
HyS aids Yo ke 4 o5 ke a0 VO clos b O
slaads b Jolgd jd oS cunl S5 4 p3Y ul odb
AaBd 9 o 4 STy 5l e g 0l dldl y aaly)
b dw a3y ol g e 0k )S 5 Of plas 4 0ybgd
393 Jols 8ISy 5 BlaS mle K b 43S IS

! Primary secondary amine 2 Choline chloride

® Limit of quantitation  Relative standard deviation

®Ethylene glycol * Linear range ° Limit of detection

8 Extraction recovery ° Enrichment factor



WSl S0l glite 43 5515 (1,5 5legS 5 ooy olo— oo il Sam U 6aah a5 28 1 k! sl s

GC-MS 8lKwd dinpe byl - Jgan
Table 1- Optimum conditions of GC-MS

Column

Type: DP-5-MS, Length: 30 m, id: 0.25 mm, Film thickness, 0.25 pm

Injection port Split ratio, 1:10

Injection mode: Split-less/split, sampleing time: 1 min, Injection port temperature: 300 °C,

Carrier gas

Type, He (99.999%), Flow rate, 1 mL/min

Column oven temperature
programming

80 °C (3 min), ramped to 300 °C at a rate of 20 °C/min, stopped at 300 °C for 5 min
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Figure 1- Selection of sorbent type
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Figure 2- Optimization of sorbent amount.
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Table 2- Figure of merits of the developed method

LR LOD LOQ 2 RSD ER + SD
Analyte (nglo)  (nglg) (nglg) " (%,n=6)  (n=3)
Pirimicarb 1.33-500 0.40 1.33 0.998 4.5 80+2
Diazinon 1.07-500 0.32 1.07 0.992 5.3 83+3
Metasystox 1.20-500 0.36 1.20 0.994 4.5 82+3
Phosalone 0.97-500 0.29 0.97 0.995 4.3 85+4
Endosulfan 0.32-500 0.32 1.07 0.994 4.2 69+4
Atrazine 0.42-500 0.42 1.40 0.996 5.1 72+2

oS5l S oy 2 =Y Jgoa
Table 3- Matrix effect
Analyte Canola#l Canola#2 Canola#3 Canola#4 Canola#5
All samples spiked with the analytes at a concentration of 5 ng/g.

Pirimicarb 99+4 97+3 90+2 93+3 94 +1
Diazinon 88+1 90+3 92+4 90+4 96 + 2
Metasystox 9% +3 97 x4 94+3 972 98+4
Phosalone 98+4 95+ 4 89+2 93+2 96 + 3
Endosulfan 95+ 2 95+ 4 93+2 95+4 92+4
Atrazine 90+1 99+3 95+4 92+2 942
All samples spiked with the analytes at a concentration of 25 ng/g.
Pirimicarb 99+1 95+ 2 92+1 95+4 97+4
Diazinon 91+3 93+3 94 +2 94 +2 96+ 3
Metasystox 98 +2 99+5 98+4 99+3 99+5
Phosalone 99+4 98+4 93+2 96 + 3 98+2
Endosulfan 96+ 2 93+2 9% +4 98+ 2 95+ 2
Atrazine 92+3 97+3 97+3 95+3 97+3
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Abstract

Introduction: Nowadays, pesticides are used to improve the quality and quantity of
agricultural products. However, their excessive use leads to their accumulation in food and
can threaten human health. The aim of this study is to present a new preparation method
based on the combination of QUEChERS and DLLME methods for the extraction of some
organophosphate and triazine pesticides from different canola oil samples.

Materials and Methods: For this purpose, the effect of various parameters such as type
(PSA, Z-Sep+ and EMR-lipid) and composition of the adsorbent, amount of adsorbent (in the
range of 25 to 200 mg), type (eutectic solvents ChCI:EG and ChCl:phenol) and volume of the
extracting solvent (in the range of 0.75 to 2.5 ml), vortex time (in the range of 1 to 6 minutes),
type (hexane, toluene and octanol) and volume of the extracting solvent (in the range of 80 to
130 pl) in the DLLME step and ionic strength (with the addition of sodium chloride salt in the
range of 0 to 10% w/v) was investigated. Subsequently, the extracted analytes were analyzed
by gas chromatography-mass spectrometry.

Results: The results indicated that PSA, Z-Sep+ and EMR-lipid adsorbents with a weight
percentage ratio of 25:50:25 and an amount of 150 mg and eutectic solvent ChCI:EG with a
volume of 1.5 ml and a vortex time of 3 minutes and toluene in an amount of 80 pl as the
extraction solvent showed the highest extraction efficiency.

Conclusion: Under optimal conditions, the detection and measurement limits were in the
ranges of 0.29-0.42 and 0.97-1.40 ng/g, respectively, and the extraction efficiency was in the
range of 85-69%, indicating the high efficiency of the presented method. According to the
results, endosulfan pesticide was found in a number of samples (in 2 samples out of 29
samples tested).

Keywords: Canola Oil, DLLME, GC, Organophosphorus Pesticides QUEChERS.
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