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Abstract

This survey was conducted to investigate pesticide residues in agricultural products for juice on

the market in Busan. A total of 470 samples were collected and analyzed by multiresidue method for
pesticides of Korean Food Code. It was performed using the GC-MSMS, GC-NPD, GC-ECD and
UPLC-MSMS to analyze 298 pesticides. The results showed that pesticide residues were detected in

79 samples (16.8%) and violated in 1 sample (0.2%). In particular, one peach sample had a fenitrothion

concentration of about 0.9 mg/kg, more than nine times that of maximum residue limit(MRL). The

monthly residual pesticide detection rate was from 8.8% to 24.4%, the highest in June.
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Table 1. The number of agricultural products for pesticide residue analysis

Type Group Total On the market Before auction

Fruits Pome fruits 51 38 13
Citrus fruits 24 11 13
Stone fruits 57 26 31
Berries 101 36 65
Subtotal 233 111 122

Vegetables Heading type leaf vegetables 28 22 6
Stalk and stem vegetables 19 5 14
Root and tuber vegetables 46 37 9
Fruiting vegetable except cucurbits 144 48 96
Subtotal 237 112 125
Total 470 223 2477
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Table 2. Analytical conditions of GC-NPD and GC-ECD
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O M SAE F AFUR SAEO MRS AHIA 3
AHgstol A6 GC 242 GC-NPD (Gas

Chromatography-Nitrogen Phosphorus Detector)
@} GC-ECD (Gas Chromatography-Electron Capture
Detector) Agilent TechnologiesAte] 6890 series=
ARgsto]  BEAstgch ®§F GC-MSMS  (Gas
Chromatography/Tandem Mass Spectrometer
System)+= Agilent TechnologiesAl?] 7890 series
9] Triple-Axis High Energy Dynode (HED)
electron multiplier (EM) detectorS ARESISICH
LC 842 UPLC-MSMS (Xevo TQS micro, Waters,
USA)S AF8ste BAs5t3th. GC-NPD, GC-ECD,
GC-MSMS % UPLC-MSMS9] 717|124 z7H&
Table 2, 3, 49} 7t}

Instrument

GC (Agilent 6890N)

Detector

Injection temp. 260°C

Detector temp. 325°C

Gas flow N2 (5 mL/min)
Air (60 mL/min)
H2 (3 mL/min)

Column

Oven temp.

Nitrogen-phosphorus detector (NPD)

Electron capture detector (ECD)
260°C

280°C

N2 (60 mL/min)

HP-5 5% phenyl methyl siloxane, 30 m x 0.25 mm x 0.25 pm
150°C (2 min)—12°C/min—200°C (0 min)—5°C/min—240°C (0 min)—10°C/min—280°C (7 min)

Table 3. Analytical conditions of GC-MSMS

Instrument GC-MSMS (Agilent 7890B)
Inlet temp. 260°C
Carrier gas He
Column HP-5MS 5% phenyl methyl siloxane, 30 m x 0.25 mm x 0.25 um
Oven temp. 60°C(1 min)—30°C/min—180°C(0 min)—5°C/min—290°C(0 min)—20°C/min—310°C(2 min)

Source 250°C
Quad 150°C

Detector temp.

Table 4. Analytical conditions of UPLC-MSMS

Instrument UPLC-MSMS (Waters Corporation (U.S.A) Xevo TQS micro)
Column Waters Acquity UPLCTMBEH C18 1.7 ym (2.1X100 mm), Temperature : 40°C
Flow rate 0.4 mL/min
Injection vol. 2 L
Mobile phase A: Water, B: Acetonitrile
Gradient Time (min) A (%) B (%)

0.0 95 5
0.85 95 5
1.10 40 60
5.35 10 90
6.35 10 90
6.40 2 98
8.35 2 98
8.40 95 5
11 95 5
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Table 5. Detection rate of pesticides residues in agricultural products

Thjos By No. of No__ of _ N(?. of
samples detection (%) violation (%)
Fruits Pome fruits 51 25 (49.0) -
Citrus fruits 24 3 (12.5) -
Stone fruits 57 18 (31.6) 1(0.2)
Berries 101 17 (16.8) -
Subtotal 233 63 (27.0) -
Vegetables Heading type leaf vegetables 28 0 (0) -
Stalk and stem vegetables 19 (5.3) -
Root and tuber vegetables 46 0 (0) -
Fruiting vegetable except cucurbits 144 13 (9.0) -
Subtotal 237 14 (5.9 -
Total 470 77 (16.4) 1(0.2)
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Table 6. Detection rate of pesticides residues in commodity
e Qe No. of No. of detection _ No. of Viol_afed
sample (%) violated samples pesticides
Fruits Mandarin 24 (12.5) - -
Strawberry 42 (14.3) - -
Pear 22 (22.7) - -
Peach 57 18 (31.6) 1 Fenitrothion (1)
Apple 29 20 (69.0) - -
Grape 59 11 (18.6) - -
Subtotal 233 63 (27.0) 1 1
Vegetables Carrot 14 0 (0) - -
Water dropwort 19 1 (5.3) - -
Tomato 144 13 (9.0) - -
Broccoli 12 0 (0 - -
Beet root 14 0 (0 - -
Cabbage 16 0 (0) - -
Onion 18 0) - -
Subtotal 237 14 (5.9 - -
470 77  (16.4) 1 1
160
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Fig. 1.

Detection rate of pesticides residues in commodity.
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Table 7. List of detected pesticides in commodity
Type of No. of
Commodity  detected detected Detected Pesticides
pesticides  pesticides
Mandarin 3 3 Acetamiprid (1), Diflubenzuron (1), Phenthoate (1)
Pear 6 7 Buprofezin (2), Chlorantraniliprole (1), Chlorpyrifos (1), Fludioxonil (1),
Pyraclostrobin (1), Pyrimethanil (1)
Apple 26 64 Acetamiprid (2), Azoxystrobin (1), Bifenthrin (4), Captan (1),
Carbendazim (3), Carbofuran (1), Chlorantraniliprole (1), Chlorfluazuron
(1), Chlorothalonil (5), Difenoconazole (1), Diflubenzuron (4), Etofenprox
(13), Flufenoxuron (1), Imidacloprid (1), Iprodione (5), Metconazole (1),
Methomyl (1), Methoxyfenozide (1), Novaluron (3), Pyraclostrobin (4),
Pyridalyl (1), Tebuconazole (4), Teflubenzuron (1), Thiacloprid (1),
Trifloxystrobin (2), Kresoxim-methyl (1)
Strawberry 5 10 Etoxazole (3), Fludioxonil (2), Procymidone (2), Pyraclostrobin (1),
Spiromesifen (2)
Grape 21 36 Acetamiprid (1), Azoxystrobin (2), Bifenthrin (2), Boscalid (2), Buprofezin
(1), Captan (1), Chlorantraniliprole (1), Chlorfenapyr (1), Cyazofamid (2),
Cyprodinil (1), Dimethomorph (1), Ethaboxam (1), Fludioxonil (2),
Iprodione (1), Kresoxim-methyl (2), Metconazole (1), Procymidone (3),
Pyraclostrobin (4), Pyrimethanil (2), Tebuconazole (2), Trifloxystrobin (3)
Peach 18 42 Bifenthrin (3), Boscalid (2), Buprofezin (1), Captan (1),
Chlorantraniliprole (2), Chlorpyrifos (2), Difenoconazole (1),
Diflubenzuron (1), Etofenprox (6), Fenitrothion (2), Flubendiamide (1),
Lufenuron (3), Methoxyfenozide (2), Novaluron (2), Pyraclostrobin (4),
Spiromesifen (2), Thiodicarb (2), Trifloxystrobin (5)
Tomato 10 20 Acetamiprid (1), Boscalid (3), Buprofezin (1), Chlorothalonil (1),
Fludioxonil (4), Procymidone (2), Pyridaben (1), Pyriproxyfen (1),
Spiromesifen (4), Metrafenone (2)
Water .
dropwort 1 Iprodione (1)
4 TRt 453" o o84 12 AEES HE ok ASH o
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Table 8. Detection frequency of pesticide residues in analyzed samples by month
1 2 3 4 5 6 7 8 9 Mean
No. of samples 24 33 57 49 44 41 61 83 78 52
No. of detection 5 4 5 7 7 10 13 15 13 8.8
(%) (20.8) (12.1) (8.8) (14.3) (159 (24.4) (21.3) (18.1) (16.7) (16.8)
No. of violation 0 0 0 0 0 0 0 1 0 _
(%) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.2) (0.0)
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Fig 2. Detection frequency of pesticide residues in analyzed samples by month.
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Table 9. List of pesticides detected in agricultural products

Commodity :;?T']pc;i & ?;I:ac:izﬁus Detected pesticides MRL (mg/kg) Dete(cr::;lk;\ nge

Apple 7 5~8 Azoxystrobin 1.0 0.0055
Bifenthrin 0.5 0.01~0.02
Captan 5.0 0.01
Carbendazim 3.0 0.005~0.01
Carbofuran 0.2 0.003
Chlorantraniliprole 2.0 0.006
Chlorothalonil 2.0 0.02~0.8
Difenoconazole 1.0 0.03

Diflubenzuron 2.0 0.01~0.1
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continued table 9

Commodity :;?Y']p(:i S”::tlc:i?i:\us Detected pesticides MRL (mg/kg) Dete(cr:;;\k;)a nge
Etofenprox 1.0 0.01~0.3
Flufenoxuron 0.7 0.006
Imidacloprid 0.5 0.004
Iprodione 5.0 0.01~0.1
Metconazole 1.0 0.01
Methomyl 2.0 0.02
Methoxyfenozide 2.0 0.02
Novaluron 1.0 0.003~0.01
Pyraclostrobin 0.3 0.002~0.02
Pyridalyl 1.0 0.02
Tebuconazole 1.0 0.01~0.1
Teflubenzuron 1.0 0.002
Thiacloprid 0.7 0.002
Trifloxystrobin 0.7 0.002~0.01

Grape 3 5~9 Azoxystrobin 3.0 0.05
Bifenthrin 0.5 0.01
Boscalid 5.0 0.005
Buprofezin 2.0 0.006
Chlorantraniliprole 2.0 0.002
Cyazofamid 2.0 0.001
Dimethomorph 2.0 0.1
Ethaboxam 3.0 0.001
Fludioxonil 5.0 0.2
Kresoxim-methyl 5.0 0.03~0.1
Metconazole 2.0 0.02
Procymidone 2.0 0.02
Pyraclostrobin 3.0 0.003~0.004
Tebuconazole 5.0 0.2~0.3
Trifloxystrobin 3.0 0.002~0.05

Peach 3 5 Boscalid 1.0 0.04
Buprofezin 1.0 0.006
Chlorpyrifos 0.5 0.01
Difenoconazole 2.0 0.01
Diflubenzuron 1.0 0.02
Etofenprox 2.0 0.1
Lufenuron 0.5 0.003~0.008
Methoxyfenozide 2.0 0.002
Novaluron 1.9 0.01
Pyraclostrobin 1.0 0.004~0.02
Spiromesifen 2.0 0.01
Trifloxystrobin 2.0 0.006~0.04
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