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Analysis of Pesticide Residues in Frozen Fruits and Vegetables
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ABSTRACT - The purpose of this study is to monitor the pesticide residues in frozen fruits and vegetables dis-
tributed and sold in online and offline markets in Korea. For the study, 107 samples of 34 types of frozen fruits and
vegetables were examined, and a total of 341 pesticide residues were analyzed by using multiclass pesticide multi-
residue methods of the Korean Food Code. As a result, pesticide residues were detected from 16 of 64 frozen fruits
samples and 15 of 43 frozen vegetables samples. Conclusively, residues were detected from 31 samples in total, show-
ing a detection rate 0 29.0%. Specifically, pyridaben exceeded the Maximum Residue Limits (MRLs) based on the Positive
list system (PLS) in one of the frozen radish leaves, and the violation rate was 0.9%. Detection on frozen fruits and vegeta-
bles was made 23 times for 11 types and 36 times for 21 types. In total, 28 types of pesticide residues were detected 59 times.
Fungicides were detected the most in frozen fruits, while insecticides were detected the most in frozen vegetables. The most
detected pesticides were the insecticide, acaricide chlorfenapyr (5) and the fungicide boscalid (5). Chlorfenapyr was
detected only in frozen vegetables, and boscalid was detected in frozen fruits except one.

Key words: Frozen fruits, Frozen vegetables, Pesticide residues, Pyridaben, Maximum Residue Limits (MRLs)
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Materials and Methods

PSr =

20201 1295 20211 8Y7HA] =] -2l uf
FolA F5HL de W FLF 6471, W5 AAF 43
A0z F 10715 A3 o= sk ezl wig
oA 2571, 21 wigelA 8271& Tt e W 2
AF 158E, JF ALF 195202 £ 34 F28& %
AL tide R stk A8 F5 #3832 YA Table

13 Zoh

X IX
T OES W AY
AN ok AFFAY tEEet R A

(Multi Class Pesticide Multiresidue Methods)-#l|2%(7.1.2.2
2 84 7hsd AEe R F 3415e E48k
GC (gas chromatography) A1t %2 251, LC
(liquid chromatography) w21t/ 5k 90F-S A4 315
ot T ¥EEZ L Kemidas (FElAL, Korea)2] stock
solution 1,000 mg/L 2 100 mg/LS AFEEIITE E4] A
kS ACN (acetonitrile, Burdick & Jacson, USA),
dichloromethane (Burdi ck & Jacson, USA), acetone
(Wako, Japan), hexane (Wako, Japan), methanol (Wako,
Japany& ARE-SIIAL, 1 €] A|9FS BF AREef A&
2 GREE A&ttt HAE A FZ(SPE, solid
phase extraction) 7FEZ|A| = florisil cartridge (1 g, 6 mL,
Agilent, USA), amino-propyl cartridge (1 g, 6 mL, Agilent,
USAYE ARE&-3H3ITh.

o
o,

TR BMYY

ZHREoF AL AETAYY tEEeF R AW
A2 (7.1.2.2)° wet AA SR A oF 1kgS w38t
o] oF 50 g& F3&}al, ACN 100 mLE 7}3ke] 287+ #2
3}(OMNI International, Kennesaw, GA, USA)3IAt}. o2
S 7t o743 3 sodium chloride 15 g8 ¥ o7
j7]ol &A A T FH Fol EE "] ZXs
ATh ACN %2 anhydrous sodium sulfateol] S3A1A &
4813, ACNS 7}ete] 100 mLE A28ttt ACN <&
GCS LC ¥A822 747t 20 mL F3te] 40°C ol3t

£ AollA 2t sSskdh

AAZH-L GC =A< 749 florisil cartridgeE hexane
5mLe} 20% acetone/hexane 5 mLE EA3HAZ1 & 20%
acetone/hexane 4 mLol| =90 A5 NS cartridge 3ol ¥
3 SEAIA Al D9UTE A cartridgel] 20% acetone
/hexane 5mE &F3t] FU APl wol 40°C o]}
T AelA Y sFstAoh HFES 20% acetone/
hexane 2 mLZ =¢] 0.2 um PTFE filter (Whatman, USA)
2 et A Qo7 ARE-SIITH

LC #2412 amino-propyl cartridgeE dichloromethane
5mL®} 1% methanol/dichloromethane 4 mL=Z ZA]3} &,
1% methanol/dichloromethane 4 mLell 591 A|Z0-2- cartridge
detel] 9o 8E3AA Algde] Wttt thA] cartridgeol
1% methanol/dichloromethane 7 mLE &&3le] &Y Al
o] ol 0.2 um PTFE filter (Whatman, USA)Z =}
st} AlEEN o= ARE-SITH

P12 =

£417]7]5= GC-MSMS (Thermo fisher scientific, TSQ9000,
Singapore)©} LC-MSMS (AB sciex, US /QTRAP4500,



Table 1. The list of samples used in this study
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Main category Subcategory Commodity Country of origin (No. of samples)
Citrus fruits Lime Vietnam (3)
) Mango Vietnam (5), Peru (2), India (1)
anﬁzz%iiggir;’;‘gm Kiwifruit Domestic (2), New zealand (1)
Passion fruit Vietnam (3)
Persimmon Domestic (2)
Pome fruits
Pomegranate Turkey (2)
Strawberry Domestic (7), Chile (3), China (1), Peru (1)
Fruits Raspberry Chile (3)
Berries and Black berry Chile (3)
other small fruits Blueberry the USA (7), Chile (4), Peru (2)
Cranberry the USA (2)
Grape Chile (1), Turkey (1)
Peach China (1), Greece (1)
Stone fruits Plum China (1)
Cherry Chile (2), Poland (2), Greece (1)
Flowerhead Broccoli Belgium (1), Spain (1)
brassicas Brussels sprouts Spain (1), France (1)
Root and tuber Carrot the USA (1), Spain (1), France (1)
vegetables Garlic China (2)
Fruiting vegetables Chili pepper Domestic (2), Vietnam (2)
other than Cucurbits Beans and peas with pods Belgium (1), Spain (1), China (1)
Stalk and stem Asparagus China (3), Chile (1)
vegetables Welsh onion Domestic (3), China (1)
Gondre [Korean thistle] Domestic (1)
Vegetables Chard Domestic (1), China (2)
Shepherd’s purse Domestic (1)
Perilla leaves Domestic (1)
Radish (leaves) Domestic (1)
Leafy vegetables Spinach Domestic (1), Belgium (1), China (1)
Korean wormwood Domestic (1)
Marsh mallow Domestic (1), China (2)
Ssam cabbage China (2)
Young radish China (1)
Rape (leaves) Domestic (1), China (1)
Total 107
Singapore)E AR&-3te] ZhFsof A B A #4S 4 18 A5
A&tTh o] & #F71947AI= GC-ECD (Agilent, 7890A, 4 e oisk e A5 HEE Arss
USA), #71%17= GC-NPD (Agilent, 7890A, USAYE A} Jo= 2% 5 AlgY vl 2FAA] &3 7ho| =2}
g3t A EA8IATE 717] B4 272 Table 2, Table  of weh AABIATE A3 24242 ZA A5 (Coefficient
33 72t of determination, R)Z 2I3IA L, 3|48 EHE A&
o EF8&UAS Agste] A7) A LA FH st
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Table 2. Analytical conditions of GC-MS/MS, GC-ECD and GC-NPD

Instrument GC-MS/MS GC-ECD GC-NPD
Injection vol. & mode 1.0 uL, splitless 1.0 uL, split 1.0 uL, splitless
Inlet temp. 280°C 270°C 250°C
Gas flow He 1.0 mL/min N, 1.0 mL/min N, 1.0 mL/min
Column TG-5 DB-5 DB-5
“ (30 m x 0.25 mm, 0.25 um) (30 m x 0.25 mm, 0.25 um) (30 m x 0.25 mm, 0.25 pum)
Rate Temp. Hold Temp. Hold Rate Temp. Hold
(°C/min) “°C) (min) (°C/min) (°C) (min) (°C/min) “0) (min)
Column initial 70 3 initial 160 1 initial 130 1
oven 15 160 0 240 4 8 180 1
5 300 3 280 20 4 210 3
10 300 8
Ionization mode :
Electron ionization (EI) Temp. 310°C
D SRM Temp. 300°C Air 60 mL/min
etector (Selected Reaction Monitoring) N, 60 mL/min N, 5 mL/min
Transfer line temp. 280°C H,3.0 mL/min

Ion Source temp. 280°C

Table 3. Analytical conditions of LC-MS/MS

Instrument LC-MS/MS
Solume. 2L
Flow rate 0.3 mL/min
Column CAPCELL CORE C18
(2.1 mm x 150 mm x 2.7 um)
Column oven 35°C
A: 0.1% formic acid,
5 mM ammonium formate in methanol
Time (min) A (%) B (%)
0 95 5
1.0 95 5
Gradient L5 70 30
program 12.0 2 98
16.0 2 98
16.1 95 5
20.0 95 5
Detector Ionization mode : Electrospray ionization (ESI)

MRM(Multiple Reaction Monitoring)

o 39k Algdste] S48kt AE S (limit of detection,
LOD)¢} A #3HA(limit of quantification, LOQ)+= ICH
(international council for harmonisation of technical require-

ments for pharmaceuticals for human use)ol| 4] A A3t o}
g A= el wet AHEeksitt

LOD
LOQ

3.3 x6/S
10 x &/S

d: The standard deviation of the response
S: The slope of the calibration curve

Results and Discussion

AZES, A A= Table 40 LER
2 AL 0.001-2.51 mgkg H$olA
09953-1 000022 BT R>>0.9901%3L, AZSHIE= 0.0005-
0.0081 mg/kg, A ZFsHA= 0.0015-0.0245 mg/kg S 2 LHEF
Stk Sl 2Ee] A9 0.05 mgkg olske] FHEE
oF A HEIAE WA SAl e 8T
o] 12-1/107HA] HAE3== @ 7T Qlo], o]of] th3t 7]
ol At 3148 27 Table 591 YeERNSITE 4
F 5 AW vk 3R] Bgk ko] =kl e 2
M 34E 7S 001 mgkg ©l3ke] TEE ITE 60-
120%, “JtH E A=} (relative standard deviation, RSD) 32%
o]3}, 0.01 mgkg %3 0.1 mgkg ©l3te] T+ 34&
70-120%, A EZ=H2F 22% ©]3}, 0.1 mgkg 23 1.0 mg/
kg ©l&Fe] T 3FE 70-110%, At EFH2} 18% ©]
stolth. 0.01 mgkg ©l8t % FFAA = & 785-

X,
2
Y ox IE

>0.
0.
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Table 4. Linearity, LOD(limit of detection) and LOQ(limit of quantitation) of pesticides detected

Pesticide Linear range (mg/kg) Correlation coefficient (R?) LOD (mg/kg) LOQ (mg/kg)
Azoxystrobin 0.001-0.201 0.9996 0.0021 0.0065
Bifenthrin 0.005-0.201 0.9993 0.0008 0.0024
Boscalid 0.001-0.201 0.9999 0.0025 0.0077
Chlorantraniliprole 0.001-0.202 0.9997 0.0019 0.0058
Chlorfenapyr 0.020-2.512 1.0000 0.0054 0.0162
Chlorothalonil 0.005-1.002 0.9987 0.0027 0.0081
Chlorpyrifos 0.005-1.004 0.9987 0.0029 0.0089
Cyhalothrin 0.005-1.006 0.9997 0.0019 0.0057
Cypermethrin 0.005-0.503 0.9993 0.0017 0.0052
Etofenprox 0.001-0.501 0.9977 0.0030 0.0092
Fludioxonil 0.025-2.002 1.0000 0.0081 0.0245
Flufenoxuron 0.001-0.202 0.9996 0.0028 0.0085
Fluquinconazole 0.001-0.201 0.9997 0.0018 0.0056
Hexaconazole 0.001-0.501 0.9953 0.0057 0.0172
Imidacloprid 0.001-0.200 0.9998 0.0021 0.0065
Iprodione 0.010-0.201 0.9987 0.0028 0.0086
Lufenuron 0.001-0.202 0.9999 0.0027 0.0081
Paclobutrazol 0.001-0.501 0.9953 0.0056 0.0171
Penconazole 0.005-0.201 0.9999 0.0012 0.0035
Permethrin 0.005-0.503 0.9974 0.0049 0.0149
Phosmet 0.005-0.201 0.9988 0.0039 0.0120
Procymidone 0.005-1.002 0.9955 0.0059 0.0178
Profenofos 0.005-0.201 0.9998 0.0005 0.0015
Pyraclostrobin 0.001-0.201 0.9997 0.0016 0.0049
Pyridaben 0.001-0.201 0.9996 0.0014 0.0043
Pyridaryl 0.005-0.201 0.9990 0.0007 0.0022
Pyrimethanil 0.001-0.201 1.0000 0.0015 0.0047
Thiamethoxam 0.001-0.201 0.9997 0.0025 0.0076

Table 5. Validation parameter of recovery of pesticides detected

. Recovery=RSDY (%) . Recovery=RSD (%)
Pesticide Pesticide
0.0l mg/kg  0.05 mg/kg 0.1 mg/kg 0.1 mg/kg 0.2 mg/kg 0.5 mg/kg
Azoxystrobin 78.5+0.9 88.4+1.0 96.0+1.4 Bifenthrin 88.5+0.7 98.3+0.7 100.4+2.1
Boscalid 85.0+3.3 86.7+0.6 93.6+1.3 Chlorfenapyr 93.5+0.7 94.3+5.2 96.8+8.2
Chlorantraniliprole 81.0+1.7 76.1+2.6 83.3+£2.1 Chlorothalonil 75.0+1.9 78.9+1.1 83.7+1.1
Etofenprox 92.0£5.8 92.9+3.3 98.3+1.5 Chlorpyrifos 80.8+2.5 91.5+1.5 90.5+1.3
Flufenoxuron 81.5+2.6 84.1+1.9 90.2+2.2 Cyhalothrin 97.9+0.6 98.5+0.7 103.5+1.3
Fluquinconazole 86.0+3.3 81.8+2.1 95.1+9.7 Cypermethrin 95.3+1.1 98.6+0.9 101.1+2.1
Hexaconazole 79.7+11.7 81.9+6.1 85.6+6.0 Fludioxonil 97.7£10.2 97.1£5.3 89.4+3.9
Imidacloprid 79.0£11.0 85.5+8.8 103.6+8.4 Iprodione 83.6£1.5 96.1+0.7 97.3£1.1
Lufenuron 79.0+1.8 83.8+2.4 87.1x1.5 Penconazole 86.6+0.9 97.3£1.0 96.1+1.6
Paclobutrazol 81.7+8.2 85.1+4.4 91.1+4.7 Phosmet 105.5+1.5 97.0+0.6 109.8+1.3
Permethrin 95.7£10.5 90.8+3.2 98.5+1.7 Procymidone 85.4+0.9 98.7£1.3 94.9£1.5
Pyraclostrobin 88.0%1.6 89.5£1.9 92.0+0.7 Profenofos 82.2+1.6 95.6+1.3 95.3£0.3
Pyridaben 90.7+11.3 95.9+3.0 100.5+4.0 Pyridaryl 85.1£1.5 92.2+0.5 93.2+0.5
Pyrimethanil 89.7£14.8 90.7£15.0 99.0+£11.9
Thiamethoxam 79.0+7.0 82.1+7.4 99.3+10.4

1) RSD: Relative standard deviation
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95.7%, RSD 0.9-14.8%, 001 mg/kg 23 0.1 mg/kg ©|3}
o] Fx FFoME 3FE 75.0-105.5%, RSD 0.6-15.0%,
0.1 mg/kg =7 1.0 mg/kg ©l3te] FE FFoA = 3+&
78.9-109.8%, RSD 0.3-8.2%% UElsth webd 2% 5
AlEY v FEAb] e ho| =Rl el AAE 3]
& 7EE S5

SR EREEL R EREE
%%ﬂ#ﬂ%ﬁ%} 5oF £ A3HE Table 6, Table 7

23 ZFERe A F o okE b A oA
A& % %&%8%%71%011 wet FristRoen 7]Fo]
AR ER] ke FoF RS 2019&51 1@ UHEE A=

ol g EAES
2 9% 001 mghgt 4831 A »gE FA5 5

R e

Table 6. Pesticide residues detected in frozen fruits

. Concentration ~ MRLY
No. Sample Pesticide
i (mgke)  (mgke)
Boscalid 0.0118 5.0
1 Strawberry
Pyrimethanil 0.0098 3.0
2 Strawberry Fludioxonil 0.0127 2.0
Bifenthrin 0.0098 0.5
3 Strawberry
Penconazole 0.0444 0.5
4 Strawberry ~ Procymidone 0.0512 10.0
Boscalid 0.0113 10
5 Blueberry
Pyrimethanil 0.0205 8.0
Phosmet 0.0349 10
6 Blueberry
Fludioxonil 0.5412 2.0
7 Blueberry Pyrimethanil 0.0094 8.0
8 Blueberry Phosmet 0.0116 10
9 Cherry Phosmet 0.0048 0.05
Fludioxonil 0.0260 5.0
10 Cherry .
Iprodione 0.0613 10.0
11 Cherry Iprodione 0.0853 10.0
12 Passion fruit ~Cypermethrin 0.0083 2.0
13 Cranberry  Chlorothalonil 0.0149 5.0
Cyhalothrin 0.0015 1.0
14 Grape
Pyrimethanil 0.0265 5.0
15 Mango Boscalid 0.0094 0.6
Iprodione 0.0536 5.0
16 Kiwifruit
Boscalid 0.0194 5.0

1) MRL: Maximum Residue Level

Kl 2 0.9%3Ath 2020
TERE 12%HThs WA, 2

Table 7. Pesticide residues detected in frozen vegetables

Concentration MRL

No. Sample Pesticide

(mg/kg)  (mg/kg)

Permethrin 0.0086 1.0
1 Chili pepper Chlorpyrifos 0.0163 1.0
Azoxystrobin 0.0091 2.0
Hexaconazole 0.0181 0.3
Profenofos 0.0109 2.0
2 Chili pepper  Cypermethrin 0.011 0.5
Azoxystrobin 0.0083 2.0
Imidacloprid 0.0291 1.0
3 Chili pepper Procymidone 0.0652 5.0
Thiamethoxam 0.0088 1.0

Procymidone 0.0244 0.05
Pyridaryl 0.0140 15
Paclobutrazol 0.1447 2.0
4 Chard Permethrin 0.5079 3.0
Chlorantraniliprole 0.0192 5.0
Flufenoxuron 0.0370 7.0
Lufenuron 0.0261 10
5 Chard Chlorfenapyr 0.0787 9.0

Pyridaben 0.1320 0.01"
) Chlorfenapyr 0.0858 2.0
6 ﬁ'ﬁi’) Cyhalothrin 0.0070 1.0
Lufenuron 0.0173 3.0
Thiamethoxam 0.0730 2.0
7 Spinach Chlorfenapyr 0.0403 10
g Chinese Etofenprox 0.0274 15
mallow Pyraclostrobin 0.0081 15
g  Chinese Chlorfenapyr 0.0383 9.0

mallow

10 E;fiiet]: Boscalid 0.0081 0.05
11 Ssam cabbage  Cyhalothrin 0.0059 0.5
Chlorfenapyr 0.0367 2.0

. Young Chlorpyrifos 0.0261 0.05
radish Thiamethoxam 0.0210 2.0
Chlorantraniliprole 0.0081 10
13 Welsh onion  Thiamethoxam 0.0146 2.0
14  Welsh onion  Fluquinconazole 0.0176 0.3
15 Welshonion  Azoxystrobin 0.0191 2.0

1) PLS (Positive List System) : If MRL is not established, default
MRL of 0.01 mg/kg will be adapted.
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Table 8. Analyzed sample number and detection rate of pesticide residues in frozen fruits and vegetables

Mai Domestic Imported Total
ain
category Subcategory No.of  No. of detection  No.of No. of detection No. of detection
samples samples (%) samples samples (%) samples (%)
Citrus fruits - - 3 - -
Assorted tropical and sub-tropical fruits 2 1(50.0) 12 2(16.7) 3(21.4)
Pome fruits 2 - 2 - -
Fruits
Berries and other small fruits 7 2(28.6) 28 8(28.6) 10(28.6)
Stone fruits - - 8 3(37.5) 3(37.5)
Total 11 3(27.3) 53 13(24.5) 16(25.0)
Flowerhead brassicas - - 4 1(25.0) 1(25.0)
Root and tuber vegetables - - 5 - -
Fruiting vegetables other than Cucurbits 2 1(50.0) 5 2(40.0) 3(42.9)
Vegetables
Stalk and stem vegetables 3 2(66.7) 5 1(20.0) 3(37.5)
Leafy vegetables 9 2(28.6) 12 6(50.0) 8(42.1)
Total 12 5(41.7) 31 10(32.3) 15(34.9)
Total 23 8(34.8) 84 23(27.4) 31(29.0)
1 BN 2R NRse BN A

FoloFEotAxo A WS 2019, 20208 FAME FF
e BT 0.9%Z FAFSHITH .

HA3E g AEE W FYO=E pyridaben®] 0.1320 mg/
kg AZ5H o], PLS 715¢1 0.01 mgkgS 108] o] %343}
ATt pyridaben©] AEE WETHE THACE, T
ME =7F AERPA7IE - AF T Y A RS
7] (National Food Safety Standard - Maximum Residue
Limits for Pesticides in Foods) (GB 2763-2021)°] w2
pyridaben®l] t&l|lA] aF 7hEl G, viF, 2F 2
olof thal| AWt ZHFS-871FS Aatal o], ekt F
= BT FAHFE)NE vEsEE 5o ARl adskd
th. Pyridaben ¢-2]uetell A PLS A7k ™ A& =
20199 A7z AR R WP E woF AR
o7 S YT Tt 39 AL PLSTE A&
Ho] 2Ag I AP0, Pyridabene 3, 24 A&
o FALsHA AREE= HIREA AFA 2 A (R
A gaANE, r|EZEgol W AAPAEA complex & &
Alste] AZAE 28-S AdTFo=A ATP A/ Al
o AFEAE THe AR dHA ATy

WE A7 AR AE NEE AuEE, it
2 237 F 87 = 34.8%, FUAE 827 F 237 =
27.4%30tk WE FLFo WE AaFAME S HE
Eol o =/ yveuth St WE FAFRY YLt
35 A7 dEes 2 HEES YEILL o
g St W FAFelA AEE sk RS
B71F olat= ke FEellen, YAt ¥E HAF

X AEE woF 150] 73187 15S 23t Table ).

p

ol

T

| L.

o~

WE FAF 30 =2 FollA ALF 8FE, AAF 9
FHoA FREoke]l AEHAL. olE LAERE UF
Hlwa] B, W FAdFolxe 837 81 F 37(37.5%),
A7 357 F 1071(28.6%), FUlHLF 147 5 371(21.4%)
TOE E2 HAEES HAoH, 4EFFG) AAF¢
) A FHFs ko] HEEHA st WE AAF SOl
gt o9 A F 77 F 37(42.9%), FAF 197 F 8
A(42.1%), G787 84 F 371(37.5%), A7 AT 44
T 171Q25.0%) T2 52 AES HYon ZAF(GH)
N ZHREFo] AZE A S TH(Table 8).

5 23l AEH boscalid (13]), pyrimethanil
(28]), fludioxonil (13]), phosmet (23]) ZF FUAF 7
&]87])5(import tolerance, IT)O. = AW FoF A &0t}
FAAE AR EEATS ol 5=25%] edo} 373
g7)50] AR H o] YA e okl thele] FEF 59 &
Aol wet kS ks & ad 2F skl R3]
7152 AR5k AR, FAS W¥F EFWE 1371 =
T FYAeldtt o] fex YAt W Aol HER
fludioxonil (27 25 781871 4-8)F iprodione,
JiF W5 IAwEollA & H chlorothalonile 5 4712
F ZF L7121 stk FY2Eel g F5o]
TR oL Yol F7Fghe wet olo thgh ket
grE F I=E FYAFE FF LIS st &
HAOZ AR 7HsSE Fok dis) s 87|Ee® 2
sk= Zlo] Fasirtal detET), B7|ol|A 7EE penconazole
(0.0444 mg/kg), A2]olA 71E% phosmet (0.0048 mg/kg), =
MEZFE|A HEH cypermethrin (0.0083 mg/kg), H9}
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oA &% boscalid (22} 0.0094 mg/kg, 0.0081 mg/kg),
ZolA HZE% procymidone (0.0244 mg/kg), I2F = U
oA HAZEH permethrin (ZH2F 0.0086 mg/kg, 0.5079 mg/kg)
5o AEEC g MRLS PLS A=2 Bgslr] s A
e T FHolv 252 Y 2HRs8 71l skt
AFo|FEtdA e S WSS sl g
ZREE71Ee] Far|7he 2219 129 31Y7RE A
ket wEbA A Fe]FEd A oM e 2 Zhro%‘lﬂ
%Oﬂ sl Ad55 A 55 Wgst] AArEe® o
B AEl QA Sy E2out 28 i3k h—_o]:_/] 2k

Table 9. Number of detected pesticides by uses

58750 AAEA e ol PLSE AERHA P,
Aol G ZHFRslE7E wet Aeldd A&

F 3ol A& %7 001 mgkg ©l5k] Tk
a2 "azol] thk boscalid®] “Hr?ﬂ% ol 7+
20204 109 169, 2021 84
<ol tigk procymidone®] 2022 1€ 27°‘°ﬂ @'H%ﬂ
3ted 20243 129 31U7HA] FrR3l 71E0] AAEHA, o]
£ Al9skA 27|94 AE% penconazole, <A AZE
permethrin®] PLS 7|58 Z3}ste] 4% A=A =)
FA o2 AHE 751870 AA5E AH 5 sl

£ 12 rjz 4
53]
QL
Mg o

O

©
é
oﬁ

1>
N
HN
rui
o

o g

=

Group of pesticides Pesticide No. of frozen vegetables detected No. of frozen fruits detected Total

Boscalid 1 4 5
Pyrimethanil - 4 4
Iprodione - 3 3
Fludioxonil - 3 3
Procymidone 2 1 3
Fur(lfi;;ide Azoxystrobin - 3
Chlorothalonil - 1 1
Penconazole - 1 1
Fluquinconazole 1 - 1
Pyraclostrobin 1 - 1
Hexaconazole 1 - 1

Total(%) 9(25.0) 17(73.9) 26(44.1)
Chlorfenapyr 5 - 5
Phosmet - 3 3
Lufenuron 2 - 2
Insecticid(e7,)Acaricide Bifenthrin i | 1
Flufenoxuron 1 - 1
Profenofos 1 - 1
Pyridaben 1 - 1

Total(%) 10(27.8) 4(17.4) 14(23.7)
Thiamethoxam 4 - 4
Cyhalothrin 2 1 3
Cypermethrin 1 1 2
Chlorpyrifos 2 - 2
Inse(cgti)cide Chlorantraniliprole 2 - 2
Permethrin 2 - 2
Pyridaryl 1 - 1
Etofenprox 1 - 1
Imidacloprid 1 - 1

Total(%) 16(44.4) 2(8.7) 18(30.5)
Growth regulator (1) Paclobutrazol 1 - 1

Total(%) 1(2.8) -(-) 1(1.7)




B7t Az R e o, AR Fo BAV} ok A%
Sl A1 om ARl $UES) Fof AHgolE 4
o] fEA S WU vhe] nleslolof T,

34159 =
AZHNCH, 5 AR E2o) wpe} ERaIS o A
A 1% 263], Z5A] 9% 183, A5A/20A 75 14
3], A 15 13] Vel ASAARA 78
143815 X350 165 328 AEE AS5A(54.2%)7F 7H3
ol AEHAUL, AHAE 44.1%, 2 EAZZEA = 1.7%
H| &2 AE= Ak(Table 9).

W LR 1159 FoFo] 233], W& AaFolAd
2159 o] 363 A=A WE Fd 7ol 5 7t
S AT 7E 1732 7P weol HEE ] 73.9% Hl
&5 AABIAAL, AEA A 2F 435 EFtete] F 4
63]9] 4571 (26.1%)7F AEHJoH, =Y F2EA
AZHA Forh. WE AaFolid AEA /201 5%
103] 5 E3tato] F 14F 2632 A5A17F 7P Bol 4
Z5o] 722%% AAEARIL, AFAIE 25%((6F 93]), 4
=ARATEAE 28%(1F13]) vIER HEHUT. A
B FAFANA 6471 T 3570 FIAFE 54.7%F A
AR, ole 2018d FHE W #5 ALF THF
ofF AE A, ARl Alago], 2T F9] 4

3 Ao dE: NET =2 A fAbsE T,
A P& FIFANA F2 A7 AEEHAL, W
afole F2 4FA7F A& ¥s A7 A
AZE 5 T/ Aol7F YEFSTH(Table 9).
= HIE7t B8 FE boscalid (58]), chlorfenapyr (5
3]), pyrimethanil (43]), thiamethoxam (43]), procymidone (3
3]), fludioxonil (33]), iprodine (3%]), azoxystrobin (33]),
cyhalothrin (33]), phosmet (3%]) =oleH, 1 9o A=
FFOo 2= cypermethrin, chlorantraniliprole, chlorpyrifos,
permethrin, lufenuron 5011t} ©|2st Ao= AlFel %
T FR1 A SRl HE W FAF R =S F
ofo] Y& FAFOAME F2 AEE AS & F AAF.

AA T P AENETE EY S Al
|21 chlorfenapyr, thiamethoxam®]}3L, ¥ A& 2ZF W
T ANaFolA HAEEATE Al boscalid, pyrimethanil
gl 7Hd Bol AEH3A LM, boscalid 1315 A28}
T AT BT 9 ALFAAA YERT

Chlorfenapyri= pyrroleZl 2A5A/AHAZ 59 oy
A AR F ARshA Qlikstel]l f]gk ATP 9448 Aa g
o=2x AFadsE /e AE71E4S /A AUk
Chlorfenapyreh= th2 287128 7HA = pyrethroidl,
Z1R0A B FhapHo| EA Al thgk Aol A E
afjF WAl B oloA S-EjufepiERt o T} AlA A S

rr ol

©

ok

oft M
L2, 1z dp

[*]

I

o
e
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2 AFARA e AHEEA e, ¥E FAFelA A
=% chlorfenapyr= =5 FY4F A|RoA HAEEH AT,

Chlorfenapyre} 37 A% W=7} 71 &2 boscalide=
carboxamide AlE9] AHA|Z AEA ) Ao =Z g
sted, 35S Adlsle 28714 m HAA FFoldA
= HE YR, 35, 2, 2] 9 s

dopsgoly 2 37FEH Ao AME-E

H
rlo
>
=t
kol
LIRS

A WE AR DY FFE wopol WF3
T 9ee SRR, YEOT nA-FEHNE 544 B
F50ke] oPgAo] 7] ol WE AT RS
P #e)7t Basty BUEGY, Ed FPPH ol
M SR Aol FeIES AEe] AHg TFsT
B 52 9 37129 7)F A4l ASHoE Basm,
FUSAL AT 5 ALgel B 3= wgs
F17t Wasttin wes e

22 29

B ATNAE WE FAFE FFEF AL 95
W Lozl el §5 2 Al FA YF A
1
=
[e)

o)
6471014 1671, Y& AT 4371904 15710] AEH o,
T 3170A ZRseke] AEHJNLH, HEE 20.0%= E
St o] T WFFA 171904 pyridaben©] PLS (positive list
system)ol] W} FoF 1H7E 8IS 2o, A
2 0.9%= HeElth WE Adiet ¥ Aaw 3 A
T A7 11 233], 21 363] AZEF ], & 28F 593
AZHUS Y5 FdFold AAE 75 1732 7P B
ol AEHMAL, W& FAHFAN 145 2632 A=A 7} 7F
Bl AU At A= ok AA 9 ARAR]
chlorfenapyr (53])e} A#A] boscalid (53])Z, chlorfenapyr
= ¥E AnFolrnt AEH 5L, boscalide 1718 A<l st
3 RE YE FAFANN AEHJS & A7 AAE dE
ATl IS T/ FoFo] RSt es Rl
o, T Y A7l g dFsef g A E 9

g 71ZARE AHE S e ddd
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