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ABSTRACT - A total of 100 commercially available olive oil products were analyzed for 179 pesticide residues
using gas chromatography-tandem mass spectrometry (GC/MS/MS). The olive oil samples were mixed with organic
solvents, centrifuged and frozen to remove fat, and pesticide residues were analyzed using the “quick, easy, cheap,
effective, rugged, and safe” (QUEChERS) method. The determination coefficient (R?) of the analysis method used in
this study was >0.998. The detection limit of the method ranged 0.004—0.006 mg/kg and its quantitative limit ranged
0.012-0.017 mg/kg. The recovery rate (n=5) measured at the level ranging 0.01-0.02, 0.1, and 0.5 mg/kg ranged 66.8—
119.5%. The relative standard deviation (RSD) was determined to be <5.7%, confirming that this method was suitable
for the "Guidelines for Standard Procedures for Preparing Food Test Methods". The results showed that a total of 151
pesticides (including difenoconazole, deltamethrin, oxyfluorfen, kresoxim-methyl, phosmet, pyrimethanil, tebuco-
nazole, and trifloxystrobin) were detected in 64 of the 100 olive oil products. The detection range of these pesticide
residues was 0.01-0.30 mg/kg. The percentage acceptable daily intake (%ADI) of the pesticides calculated using ADI
and estimated daily intake (EDI) was 0.0001-0.1346, indicating that the detected pesticides were present at safe lev-
els. This study provides basic data for securing the safety of olive oil products by monitoring pesticide residues in
commercially available oilve oil products. Collectively, the analysis method used in this study can be used as a method

to analyze residual pesticides in edible oils.
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Table 1. Analytical condition of GC-MS/MS

Parameters Condition
Injection temp. 280°C
Injection vol. 1 uL
Injection mode splitless
Column TG-5 (30 m x 0.25 mm, 0.25 pum)
Flow rate 1.0 mL/min
Rate Temperature Hold
(°C/min) §O)] (min)
Oven temp.  initial 70 0
1 20 160 0
2 5 300 5
Detector Transfer line: 280°C
temp. Source temp.: 280°C
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Table 2. LOD, LOQ, linearity and recovery rate of analyzed pesticides
Pesticides LOD (mg/kg) LOQ (mg/kg) Concentration (mg/kg) Recovery:RSD (%) Determination coefficient (R?)
0.01 86.8+3.9
Difenoconazole 0.004 0.012 0.1 86.4+3.8 0.9991
0.5 84.5+4.1
0.02 112.6+4.5
Deltamethrin 0.005 0.015 0.1 115.7+4.8 0.9985
0.5 119.5+4.9
0.02 86.8+4.5
Oxyfluorfen 0.005 0.015 0.1 84.0+4.5 0.9989
0.5 84.1+4.0
0.02 85.9+2.7
kresoxim-methyl 0.006 0.017 0.1 87.4+4.1 0.9999
0.5 89.3+3.4
0.01 111.845.3
Phosmet 0.004 0.013 0.1 112.5+4.8 0.9991
0.5 114.9+54
0.01 74.2+5.3
Pyrimethanil 0.004 0.013 0.1 72.8+4.0 0.9998
0.5 75.4£5.7
0.01 68.1+3.4
Tebuconazole 0.005 0.014 0.1 66.8+£3.2 0.9999
0.5 67.74.5
0.02 79.6£3.5
Trifloxystrobin 0.006 0.017 0.1 79.8+4.3 0.9999
0.5 79.3+4.4
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Table 3. Number of samples and range of concentration for pesticides
detected in olive oil (mg/kg)

Pesticide No. of Range of conc.
detected sample (mg/kg)
Difenoconazole 14 0.01-0.08
Deltamethrin 17 0.01-0.02
Oxyfluorfen 40 0.01-0.10
Kresoxim-methyl 2 0.04
Phosmet 40 0.01-0.30
Pyrimethanil 1 0.16
Tebuconazole 29 0.01-0.11
Trifloxystrobin 8 0.01-0.05
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Table 4. Exposure assessment of residual pesticides in olive oil

Average of detection ADI2

EDI? MPI®

Pesticide value (mg/kg) (mg/kgb.w./day) (mg/day) (mg/person/day) %ADIY YeMPIY
Difenoconazole 0.0055 0.01 2.37E-06 0.67 0.0237 0.0004
Deltamethrin 0.0031 0.01 1.34E-06 0.67 0.0134 0.0002
Oxyfluorfen 0.0094 0.003 4.04E-06 0.20 0.1346 0.0020
kresoxim-methyl 0.0007 0.40 2.86E-07 26.64 0.0001 0.0000
Phosmet 0.0185 0.01 7.96E-06 0.67 0.0796 0.0012
Pyrimethanil 0.0016 0.20 7.02E-5507 13.32 0.0004 0.0000
Tebuconazole 0.0059 0.03 2.52E-06 2.00 0.0084 0.0001
Trifloxystrobin 0.0029 0.04 1.23E-06 2.66 0.0031 0.0000

¥ Acceptable Daily Intake.

® Estimated Daily Intake, Residual concentration (mg/kg)*daily food intake (g/day)1000.

9 Maximum Permissible Intake = ADIx66.6 kg.
9 9%ADI (Hazard index) = (EDI/ADI)x100.
¢ %Maximum permissible intake = (EDI/MPI)x100.

I AAH O ZE 0.0001-0.1346%2 WA YER} LB HE
S3M Aol F542 & de T JaS ¢ &
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AoH, AE3HA = 0.004 mg/kg-0.006 mg/kg, 3=
0.012 mg/kg-0.017 mg/kgel At 0.01-0.02, 0.1 0.5 mg/kg
FEOE 2H3I IFEn=5)C 66.8-119.5%, relative
standard deviation (RSD)&= £5.7% ©|3tZ2 UEht &5
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