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ABSTRACT - Using the freezing removal method, we investigated residual pesticides in 50 grape seed oils dis-
tributed in Gyeonggi Province, South Korea. The fat was mixed with acetonitrile and then frozen at <-20°C for 24 h.
Fats and oils were removed by separating those in solid state and the extract acetonitrile in liquid state. Ten residual
pesticides were detected 161 times in 49 of 50 cases. The detected pesticides were boscalid, cyclufenamide, deltame-
thrin, difenoconazole, fluxapyroxad, fenpyrazamine, kresoxim-methyl, piperonyl butoxide, tebuconazole, and triflu-
oxysorbin. Boscalid, a fungicide, was most frequently detected (44 times), followed by fluxapiroxad (35 times). The
detection range was 0.01-1.10 mg/kg, which was within the legal limit of residual pesticide for grapes. The recovery
rate of the detected pesticides was 72.6-129.8% and the ratio of estimated daily intake/acceptable daily intake was
calculated to determine the risk of the detected pesticides, which was <0.0028%. This indicated that the risk caused

by pesticide residues in grape seed oil is at a safe level.

Key words: Grape seed oil, Residual pesticides, %ADI
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Table 1. Analytical condition of GC/MS/MS

Parameters Condition
Injection temp. 300°C
Injection vol. 1uL
Injection mode Splitless
Column TG-5 (30 m x 0.25 mm, 0.25 pm)
Flow rate 1.2 mL/min
Rate Temperature Hold time
(°C/min) °C) (min)
Oven temp.  Initial 60 0
1 20 180 0
2 5 300 5
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Table 2. LOD, LOQ, linearity and recovery rate of pesticides detected

Results and discussion

1 85

EEXHFoM HAEE FFEGS A= 848 A
T4 7= Table 29 2ok, A=A 9] A (RS 0.9901%
o2 yehgon, AE3AE= 0.003-0.005 mgke, e
7= 0.009-0.014 mg/kgol AT, 3]FE&-2 72.6-129.8%°] 3
o AthEFH A (relative standard deviation, RSD%)E
£12.9% °3tR HE TF F 7E2 AE 5 AEY v
HFEARpo| 3 sro|=gkelolA 7T Ao AAA
R?0.98 °]Z, >1-<1000 pg/kg A2l oA 3] 4& 60-

Pesticides LOD (mgke) LOQ (mg/kg) COI(‘;E’;tkrgion f;;ODVE’(f/Z) co‘;’ég‘l’ﬁl‘zﬁ)
0.01 122.6+10.5
Boscalid 0.004 0.012 0.1 124.4+10.2 0.9997
0.5 127.5£11.9
0.01 110.5£7.6
Cyflufenamid 0.003 0.010 0.1 105.5£9.3 0.9998
0.5 109.2+8.3
0.01 122.6+11.2
Deltamethrin 0.005 0.014 0.1 125.6£12.3 0.9996
0.5 129.8+12.9
0.01 88.4+6.8
Difenoconazole 0.004 0.013 0.1 92.74£6.7 0.9997
0.5 90.8+7.8
0.01 115.5+£7.9
Fluxapyroxad 0.004 0.012 0.1 117.3£8.4 0.9997
0.5 116.7+8.5
0.01 122.4+6.4
Fenpyrazamine 0.003 0.009 0.1 126.7+7.1 0.9998
0.5 125.8+7.3
0.01 86.2+5.9
Kresoxim-methyl 0.004 0.013 0.1 88.3+6.2 0.9996
0.5 89.1+7.8
0.01 106.9£7.9
Piperonyl butoxide 0.004 0.011 0.1 104.5+£8.5 0.9997
0.5 105.2+£7.3
0.01 72.6£6.2
Tebuconazole 0.004 0.013 0.1 74.6+£5.2 0.9996
0.5 75.6£6.5
0.01 83.6+4.4
Trifloxystrobin 0.004 0.013 0.1 82.9+79.3 0.9996

0.5 82.8+5.7
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Table 3. Number of samples and range of concentration for pesticides detected in grape seed oil (mg/kg)

Pesticides No. of samples detected Range of conc. MRL
Boscalid 44 0.01-1.10 5.0
Cyflufenamid 6 0.01-0.03 0.5
Deltamethrin 12 0.01-0.04 0.2
Difenoconazole 9 0.01-0.03 1.0
Fluxapyroxad 35 0.01-0.19 2.0
Fenpyrazamine 8 0.02-0.03 5.0
Kresoxim-methyl 9 0.01-0.02 5.0
Piperonyl butoxide 12 0.01-0.18 0.01
Tebuconazole 12 0.01-0.07 5.0
Trifloxystrobin 14 0.02-0.38 3.0
*MRL: maximum residue level of grape.
Table 4. Exposure assessment of residual pesticides in olive oil
Pesticides Average (zrfn dge/';(egc)tion value (mg/ﬁ;)bl.“\’:;day) (nllig]?;:y) %ADI
Boscalid 0.0075 0.04 1.12E-06 0.0028
Cyflufenamid 0.0005 0.041 7.21E-09 0.0000
Deltamethrin 0.0001 0.01 1.89E-08 0.0002
Difenoconazole 0.0001 0.01 7.28E-09 0.0001
Fluxapyroxad 0.0013 0.021 1.90E-07 0.0009
Fenpyrazamine 0.0001 0.053 9.06E-09 0.0000
Hexythiazox 0.0001 0.03 1.13E-08 0.0000
Kresoxim-methyl 0.0001 0.4 8.76E-09 0.0000
Piperonyl butoxide 0.0003 0.2 4.90E-08 0.0000
Tebuconazole 0.0027 0.03 4.04E-07 0.0013
Trifloxystrobin 0.0006 0.04 8.31E-08 0.0002

% ADI (acceptable daily intake, mg/kg b.w./day).
" EDI (estimated daily intake, mg/kg b.w./day).
9 %ADI (hazard index) = (EDI/ADI) x 100.
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