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A Study on Pesticide Residues and Risk Assessment

of Imported Fruits

Mi Jung Park

Department of Food Science and Technology Industry
Graduate School of Global Fisheries

Pukyong National University

Abstract

Pesticide residues in 96 samples of imported fruits selling at
wholesale markets and traditional markets in Busan, Korea were
monitored.

Total 165 pesticides were analyzed by multi-residue method using
gas chromatography/tandom mass spectrometer (GC/MS/MS).
Samples were 30 citrus fruits, 45 tropical fruits, 18 were berry
fruits, and 3 were stone fruits. The origin was 32 U.S.A. samples,
22 Philippine samples, 15 Chile samples, 8 Thailand samples, etc.
Pesticide residues were detected in 45 samples(46.9 %) among 96
samples and a sample had violative residue. Detected pesticides
were 14 chemicals, such as Fludioxonil, Imazalil, Chlorpyrifos,

Tebuconazole, Cyprodinil, Iprodione, Myclobutanil, Phosmet, Buprofezin,



Captan, Fenvalerate, Metrafenone, Pendimethalin and Procymidone.
Most of the residual pesticides which were high in frequency are
post harvest pesticides.

Detected pesticides ingredient’s sample recoveries ranged from
7958 to 119.29 %, relative standard diviation was 1.15~754 96,
LOD was 0.001~0.053 mg/kg. LOQ was 0.003~0.160 mg/kg.

A risk assessment of pesticide residues in imported fruits was

performed. The range of % ADI values was from 0.00002 to 0.46515 %.
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Table 1. The list of sample collected and analyzed

Origin (No.) Imported fruits (No.)

Orange (11), Lemon (7), Grapefruit (6),
US.A. (32)
Avocado (5), Cherry (2), Grape (1)

Philippines (22) Banana (8), Pineapple (7), Mango (5), Papaya (2)

Chile (15) Grape (11), Blueberry (2), Cherry (1), Kiwi (1)
Thailand (8) Mango (6), Mangosteen (1), Coconut (1)
New Zealand (4) Kiwi (4)
Israel (4) Sweetie (2), Grapefruit (2)
Peru (4) Grape (4)
Ecuador (3) Banana (3)
Taiwan (1) Mango (1)
Mexico (1) Lime (1)
Vietnam (1) Dragon fruit (1)
Spain (1) Orange (1)
Total 96




Table 2. Pesticides for GC/MS/MS analysis

No. Pesticide No. Pesticide No. Pesticide
1. Acrinathrin 28. Cyflufenamid 55. Endrin

2. Alachlor 29. Cyhalothrin 56. EPN

3. Aldrin 30. Cypermethrin 57. Esprocarb
4. Anilofos 31. Cyproconazole 58. Ethion

5. Azinphos—methyl 32. Cyprodinil 59. Ethoprophos
6. a, B, vy, 6-BHC 33. DDT 60. Etoxazole
7. Bifenthrin 34. Deltamethrin 61. Etrimfos

8. Bitertanol 35. Diazinon 62. Fenamidone
9. Bromacil 36. Dichlobenil 63. Fenarimol
10. Bromobutide 37. Dichlofluanid 64. Fenazaquin
11. Bromopropylate 38. Dichlorvos 65. Fenhexamid
12. Bupirimate 39. Dicloran 66. Fenitrothion
13. Buprofezin 40. Dicofol 67. Fenobucarb
14. Cadusafos 41. Dieldrin 68. Fenoxanil
15. Captafol 42. Diethofencarb 69. Fenoxycarb
16. Captan 43. Difenoconazole 70. Fenpropathrin
17. Carbophenothion 44. Dimepiperate 71. Fenthion
18.  Chinomethionate 45. Dimethenamid 72. Fenvalerate
19. Chlorfenapyr 46. Dimethoate 73. Fipronil

20. Chlorfluazuron 47. Dimethylvinphos 74. Flonicamid
21. Chlorobenzilate 48. Diniconazole 75. Fluazinam
22. Chlorothalonil 49. Dinocap 76. Fludioxonil
23. Chlorpyrifos 50. Diphenamid 77. Flusilazole
24. Chlorpyrifos—methyl  51. Diphenylamine 78. Flusulfamide
25. Chlorpropham 52. Dithiopyr 79. Flutolanil
26. Cinmethylin 53. Edifenphos 80. Folpet

27. Cycloprothrin 54. a,B8,Endosulfan-sulfate 81. Fosthiazate




Table 2. (continued)

No. Pesticide No. Pesticide No. Pesticide
32. Fthalide 110. Nuarimol 138. Pyrazophos

83. Furathiocarb 111. Ofurace 139. Pyridaben

84. Heptachlor 112. Oxadiazone 140. Pyridalyl

85. Hexaconazole 113. Oxadixyl 141. Pyrimidifen
36. Imazalil 114. Paclobutrazole 142. Pyriminobac-methyl
87. Indanofan 115. Parathion 143. Quinalphos

88. Indoxacarb 116. Parathion-methyl  144. Quintozene

89. Iprobenfos 117. Penconazole 145. Simeconazole
90. Iprodione 118. Pendimethalin 146. Tebuconazole
91. Iprovalicarb 119. Permethrin 147. Tebupirimfos
92. Isazofos 120. Phenthoate 148. Tefluthrin

93. Isofenphos 121. Phorate 149. Tebufos

94. Isoprothiolane 122. Phosalone 150. Tebufenpyrad
95. Kresoxim-methyl 123. Phosmet 151. Terbutylazine
96. Malathion 124. Phosphamidone 152. Tetradifon

97. Mecarbam 125. Picoxystrobin 153. Thiazopyr

98. Mefenacet 126. Pirimicarb 154. Thifluzamid
99. Mepanipyrim 127.- Pirimiphos—ethyl 155. Thiometon
100. Mepronil 128. Pirimiphos-methyl 156. Tolclofos—methyl
101. Metalaxyl 129. Probenazole 157. Tolylfluanid
102. Methidathion 130. Prochloraz 158. Tralomethrin
103. Methoxychlor 131. Procymidone 159. Triadimefon
104. Metconazole 132. Profenofos 160. Triazophos
105. Metrafenone 133. Propiconazole 161. Triflumizole
106. Molinate 134. Propisochlor 162. Trifluralin

107. Myclobutanil 135. Propoxur 163. Uniconazole
108. Nitrapyrin 136. Prothiofos 164. Vinclozoline
109. Nonachlor 137. Pyraclofos 165. Zoxamide
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3.3 ¢ Factor for LOD

10 : Factor for LOQ

SD : SD of the blank and the ordinate intercept, or residual
SD of the linear regression

b : Slope of the regression line



Table 3. GC/MS/MS conditions used in the determination of

the residual pesticides

Instrument GC/MS/MS (Agilent 7000C GC - TQ, 7890B)
Injection temp. 250°C
Carrier gas He (splitless, 1.5 mL/min)
Gas Quench gas He (2.25 mL/min)
Collision gas N> (1.5 mL/min)
MSD* Ionization method Electron impact at 70 eV
Ion source temp. 250°C
Transfer line temp. 280°C
Scan range 40 - 500 m/z (scan time : 250 /ms)

5% phenyl methyl siloxane,
30 m x 250 nm ID x 0.25 nm film

Column HP - 5MS

thickness

Oven temp. 90°C (3 min) — 20°C/min — 120°C (0 min) — &°C/min
— 300°C (1 min)

“MSD : mass selective detector
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Table 4. MRM transition for the pesticide in the analytical conditions

Retention Precursor Fragment Colllision
Pesticides time on 1on energy
(min) (m/z) (m/z) (eV)
Buprofezin 18.813 105.1 104 77 10
Captan 17.325 70 79 ol 20
Chlorpyrifos 16.384 197 169 171 15
Cyprodinil 16.966 224 208 118 20
Fenvalerate 25.898 225 147 1O 15
Fludioxonil 18.524 248 154 182 20
Imazalil 18.408 214.9 73 175 5
Iprodione 21.298 314 A 245 15
Metrafenone 23.317 209 166 364.8 10
My-clobutanil 18.754 179 125 90 10
Pendimethalin ~ 17.150 252 161 119 25
Phosmet 21.455 160 77 133 20
Procymidone 17.562 283 96 67 10

Tebuconazole 20.683 125 89 125 25

_11_
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Table 5. Recovery rate, % RSD, LOD and LOQ of pesticides detected

Recovery RSD LOD LOQ

Use Pesticide
rate(%) (%)  (mg/kg) (mg/kg)
Fludioxonil 112.09 2.34 0.019 0.057
Imazalil 81.07 1.15 0.001 0.004

Tebuconazole 105.34 6.01 0.027 0.082

Cyprodinil 83.90 4.90 0.053 0.160
Fungicides
Iprodione 95.54 2.06 0.025 0.076
(55)
My-clobutanil 98.72 2.61 0.035 0.106
Captan 100.05 3.42 0.001 0.003
Metrafenone 110.30 7.54 0.032 0.097
Procymidone 114.19 3.95 0.020 0.062
Chlorpyrifos 79.58 2.87 0.026 0.080
Insecticides Phosmet 101.03 4.03 0.022 0.066
17) Buprofezin 119.29 4.37 0.026 0.077
Fenvalerate 98.80 2.65 0.002 0.006
Hebicide

" Pendimethalin 97.02 1.40 0.021 0.063
1
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Table 6. Analyzed sample numbers and detection rate of

pesticide residues in fruits

Type Item No. of analysis No. of detection (%6)
Orange 12 10(83.3)
Lemon 7 7(100.0)
Citrus fruits Lime 1 -
Grapefruit S 5(62.5)
Sweetie 2 2(100.0)
Total 30 24(80.0)
Mango 12 2(16.7)
Banana 11 2(18.2)
Avocado o -
Dragon fruits 1 -
Tropical fruits Coconut 1 -
Kiwi 5 1(20.0)
Pineapple 7 -
Papaya 2 -
Mangosteen 1 1(100.0)
Total 45 6(13.3)
Grape 16 11(68.8)
Berry fruits
Blueberry 2 2(100.0)
Total 18 13(72.2)
Stone fruits Cherry 3 2(66.7)
Total 96 45(46.9)
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X% 274, A 24, AE 17494 Tebuconazole 0.002~0.69 mg/kg

A=A,

T 27, A 17, ofZa 14l A Iprodione 0.01~

K
r

1.13 mg/kg A=, % 4749 A Cyprodinil 0.09~0.3 mg/kg A=, *
%= 37494 Myclobutanil 0.04~0.1 mg/kg 7 =% A}

S-FH2] 174 Phosmet 0.3 mg/kg, Wil 17194 Buprofezin 0.03 mg/kg,
Ay 17394 Fenvalerate 0.1 mg/kg, 2. #A] 17194 Pendimethalin 0.02 mg/kg
AZEA, X% 344 Captan 0.01 mg/kg, Metrafenone 0.48 mg/kg,
Procymidone 0.03 mg/kgl.2 Z}7t &= AT

rRsefo]l HAEd FAHLdd Wi s FF H HEFET
Table 73 2. A=E2 dEwo AdFolA =4 vetw=d &3
7 T 59 ERAA IREeF HEEC BUE M ko FE
Fludioxonil, Cyprodinil, Myclobutanil, Tebuconazole, Iprodione®] # %

, E oA+ Imazalil, Fludioxonil, Chlorpyrifos’} +2 A&

X &, AE, dHE 5 dA= AR osolu A Al F-If
HAds w7 fs ARgsle £ F Agwofoer AHEAd
Fludioxonil, Cyprodinil, Imazalil % 4r%-A<1 Chlorpyrifos®] H&=H %
7V =2 A3E B (Park et al, 2015).

TUFo] 7 B2 v AU vhh @K, =S H|SEle] T et =
okl = Abs, Alg], WAl o] Ao sofe] HEHSS™(Cho et al,
2012) =7Pd= AR v= He, o]xed Hi=, #F wEds, divh 2HQl
ANz, dejdoX FAe AUdFolM o] HEFATHTable 7, Table 8).
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Table 7. Concentration of residual pesticides from detected samples

No. of Detection
MRL
Group Commodity (No.) Pesticides detected Origin (No.) range
(mg/kg)
sample (mg/kg)
Imazalil 9 0.003~0.1 5.0
Chlorpyrifos 3 US.A. (9 0.03~0.2 1.0
Orange (10) )
Fludioxonil 2 Spain (1) 0.1 10
Pendimethalin 1 0.03 0.05
Fludioxonil 6 0.8 10
Lemon (7) Imazalil 3 US.A. (7) 0.005~0.7 50
Citrus
. Chlorpyrifos 1 0.009 1.0
fruits
Imazalil 3 0.005 5.0
Chlorpyrifos 5 US.A. (4) 0.003~0.03 1.0
Grapefruit (5)
Tebuconazole 1 Israel (1) 0.02 2.0
Phosmet 1 0.10 0.05
Chlorpyrifos 2 0.09~04 1.0
Sweetie (2) Israel (2)
Imazalil 2 0.02~0.08 5.0
Buprofezin 1 Thailand (1) 0.03 0.1
Mango (2) )
Iprodione 1 Taiwan (1) 0.01 0.01
Tropical Ecuador (1)
Banana (2)  Chlorpyrifos 2 0.01~0.05 20
fruits Philippines (1)
Kiwi (1) Fludioxonil 1 New Zealand (1) 0.6 1.0
Mangosteen (1) Chlorpyrifos 1 Thailand (1) 0.002 0.01
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Table 7. (Continued)

No. of Detection
MRL
Group Commodity (No.) Pesticides detected Origin (No.) range
(mg/kg)

sample (mg/kg)
Fludioxonil 8 01~1.0 5.0
Cyprodinil 4 0.1~0.3 5.0
Myclobutanil 3 0.04~0.1 2.0

Tebuconazole 2 Chile 8 002~01 20

Grape (11) Peru (2)
Berry Iprodione 2 USA (1) 05~1.1 10.0
fruits Procymidone 1 0.03 5.0
Metrafenone 1 0.5 5.0
Captan 1 0.01 5.0
Phosmet 1 0.3 10
Blueberry (2) Chile (2)
Fludioxonil 1 0.1 2
Tebuconazole 2 0.2~0.7 2.0
Stone FluleXOI’lll 1 Chlle (1) 003 40
frutit Cherry (2) USA (1)
s Iprodione 1 R 1.0 10.0
Fenvalerate 1 0.1 2.0
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Table 8. Numbers of samples detection on origin

No. of sample

Origin Sample (No.)
detected
Orange (9), Grape (1), Lemon (7),
US.A. (32) 22
Grapefruit (4), Cherry (1)
Philippines (22) 1 Banana (1)
Chile (15) 11 Grape (8), Blueberry (2), cherry (1)
Thailand (8) 2 Mango (1), Mangosteen (1)
Israel (4) 3 Sweetie (2), Grapefruit (1)
New Zealand (4) 1 Kiwi (1)
Peru (4) 2 Grape (2)
Ecuador (3) 1 Banana (1)
Taiwan (1) 1 Mango (1)
Spain (1) 1 Orange (1)
Mexico (1) - -

Vietnam (1) - -

Total (96) 45
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TFARLFAAY] AFEeF HE EAS AHEW 45309 A[FolA
1459 Aol #HE=HArl AirA (fungicide) 9ZFF 553], A&A
(insecticide) 4% % 163), A %A (herbicide) 157 13]o]a, woFo &
T HEELS AV 6% 2 7 =A YERskar, ASAl 22%, A
ZA 2% o2 YEIYt(Fig. 3). AEY IFsF T #HE 57

=& AFH &AYZE Ay EM Fludioxonile] 197 (26.4%)2. 2 7173

-

@Wekal, Imazalil 1771(23.6%), Chlorpyrifos 1271(16.7%), Tebuconazole
571(6.9%), Cyprodinil, Iprodione®] 7z} 47A(Z 5.6%), Myclobutanil®] 3
7(4.2%), Phosmete] 271(2.8%), Buprofezin, Captan, Fenvalerate,
Metrafenone, Pendimethalin, Procymidone®] 2z} 17 (Z} 14%)% H=

HAow Al HAEEE 2 HEE2 Table 9¥ Fig. 49 #Zt}.

=y

o

¥ 2% Fludioxonil, Chlorpyrifos, Imazalil, Cyprodinil¥} #2 tj

o,

FE F3 5 Fofo] Wol HEHSA, B ofyzl Tebuconazole,
Iprodione, Myclobutanil 53 #2 +% A FHHEEE A=59d AL

2 el At 53 Fo AgHE % TR AF/NFS Yo

=
o wth B8 wMEe 4% Au A FFEE g 47

THrEeF 43] o4 <% Fludioxonil,

j

Imazalil, Chlorpyrifos, Tebuconazole, Cyprodinil, Iprodione & 7% &

ol dis) S84 54 % A A= JF S golr ik



Fig. 3. Percentage of pesticides detected by use.
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Table 9. Detected pesticides and commodities

Samples with

Pesticides Commodity (No.)
detections
Grape (8), Lemon (6), Orange (2),
Fludioxonil 19
Blueberry (1), Cherry (1), Kiwi (1)
Orange (9), Lemon (3), Grapefruit (3),
Imazalil 17
Sweetie (2)
Orange (3), Grapefruit (3), Sweetie (2),
Chlorpyrifos 12
Lemon (1), Mangosteen (1), Banana (2)
Tebuconazole B Grape (2), Cherry (2), Grapefruit (1)
Cyprodinil 4 Grape (4)
Iprodione 4 Grape (2), Mango (1), Cherry (1)
Myclobutanil 3 Grape (3)
Phosmet 2 Grapefruit (1)
Buprofezin 1 Mango (1)
Captan 1 Grape (1)
Fenvalerate 1 Cherry (1)
Metrafenone 1 Grape (1)
Pendimethalin 1 Orange (1)
Procymidone 1 Grape (1)
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Fig. 4. Frequency and detection rate of pesticide residues

detected in the imported fruits.
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ol Aol A 7HE AEF7F =2 Fludioxonil 2 FiFof =
Tl AEHA= FZolH BAE S AdxE= Ady =79 v
AEolgPA AdAEA W= Environmental Protection Agency(EPA)
o) A= Fludioxonil& 274 3 Q17 A 5442 e s F/75H1L e
™ Penicillium 4, Botrytis &, Monilinia & Go°l o3 A% WA o
AL8715 3 ef. B8k benzimidazole 2t Al tske]l A &40 penicillium
expansumol] ™&ke] FEap ol B FAEE S SHH O R AR R
s E A g AHE et A &F o Fuld UAE 9l
AbEO RN A F H3 45 9 R PSS Fole o B3t
oF & Ayxr= ooz I A AtHChai et al., 2009).

7+aFo A AZ% Chlorpyrifoss organophosphate 7% <]
7NAA A mA Hde] v Ao AR H = s ool M (Kim et al,
2008), BT Fel BHE Holeg HEF=, A= 2 FUEAE &
T AlEERAAE a7k fley aEEolA = ofale 3 AL

o, B FoA 60~12087F E7F AEHE ZEAol 11 Aot

o

(Park et al., 2013). &3+ f7]¢l A 4=A7F 7R = d84d 4 ZF
A AFHNE F2sk=d acetyl cholinesterase (AChE) 42 <l

A3t sto] @At AlF e mA A7l ofAlE ERlo] S2 ol A

il

HAstE Fetal, 7IAAE FHEY TF7sS Astete 59
A 5 Ao Yehdttar stk (Han et al, 2012; Lee et al., 2013).

2 AEFAA AEY Imazalil> 83 34 A7 A, &5
Al Fap A of FAFAE et AREEHe Al FF(Yun et al,

20002 FFdol= dyror ALEHA= Ads &+ ATh
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Table 10. Comparison of fruits intakes in Korea

Commodity Fruits intakes (g/day)
.10 = 41.90
Orange
0.30 + 9.30
Lemon
‘ 3.58 + 53.75
Grapefruit
‘ 3.58 + 53.75
Sweetie
0.37 + 6.53
Mango
10.30 + 43.26
Banana
o 157 + 17.84
Kiwi
0.05 + 1.63
Mangosteen
19.76 + 99.72
Grape
0.80 + 8.13
Blueberry
0.17 = 448
Cherry

Values are mean = SD
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Table 11. ADI values used for the chronic risk assessment

Pesticides ADI(mg/kg)
Buprofezin 0.009
Captan 0.1
Chlorpyrifos 0.01
Cyprodinil 0.03
Fenvalerate 0.02
Fludioxonil 0.4
Imazalil 0.03
Iprodione 0.06
Metrafenone 0.25
Myclobutanil 0.03
Pendimethalin 0.13
Phosmet 0.01
Procymidone 0.1
Tebuconazole 0.03
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Table 12. Body weights of people according to gender and age in Korea

Body weights (kg)

Age groups
Mean Male Female

10 21417 £ 398 Z1.86 £ 9.00 2090 = 38.99
10-19 56.39 + 14.93 59.46 + 16.39 5263 = 11.90
20 - 29 64.72 + 14.54 7351 + 13.41 56.39 = 9.95
30 -39 66.15 = 15.06 76.95 + 13.95 5868 + 10.61
40 - 49 65.30 + 12.62 7450 = 11.28 5859 + 871
50 - 59 64.01 = 10.78 70.24 + 10.10 59.21 + 861
> 60 60.71 = 10.20 65.56 + 9.57 56.95 + 9.03
T'otal 3.0 £ 17.32 64.05 £ 19.50 54727 £ 14.00

Values are mean = SD

_35_



Table 13. Risk assessment of pesticides detected from imported fruits

Daily ADI EDI
ALD
Commodity Pesticides food  (mg/person/ (mg/person/ % ADI
(mg/kg)
intake (g) day)x58.7kg day)

Imazalil 0.143 6.1494 1.76 0.00088 0.04994

Chlorpyrifos 0.086 6.1494 0.59 0.00053 0.09009
Orange

Fludioxonil 0.072 6.1494 23.48 0.00044 0.00189

Pendimethalin ~ 0.027 6.1494 7.63 0.00017 0.00218

Fludioxonil 0.566 0.3008 23.48 0.00017 0.00073
Lemon Imazalil 0.009 0.3008 1.76 0.00000 0.00015

Chlorpyrifos 0.009 0.3008 0.59 0.00000 0.00046

Imazalil 0.007 3.579 1.76 0.00003 0.00142

Chlorpyrifos 0.092 3.579 0.59 0.00033 0.05609
Grapefruit

Tebuconazole 0.02 3.579 1.76 0.00007 0.00406

Phosmet 0.1 3.579 0.59 0.00036 0.06097

Chlorpyrifos 0.234 3.579 0.59 0.00084 0.14267
Sweetie

Imazalil 0.011 3.579 1.76 0.00004 0.00224

Buprofezin 0.033 0.3685 0.53 0.00001 0.00230
Mango

Iprodione 0.010 0.3685 3.52 0.00000 0.00010
Banana Chlorpyrifos 0.034  10.2963 0.59 0.00035 0.05964
Kiwi Fludioxonil 0.600 1.5666 23.48 0.00094 0.00400
Mangosteen Chlorpyrifos 0.002 0.0514 0.59 0.00000 0.00002
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Table 13. (continued)

Daily ADI EDI
ALD
Commodity Pesticides food  (mg/person/ (mg/person/ % ADI
(mg/kg)
intake (g) day)x58.7kg day)
Fludioxonil 0.338 19.7617 23.48 0.00668  0.02845
Cyprodinil 0.214 19.7617 1.76 0.00423  0.24015
Myclobutanil 0.082  19.7617 1.76 0.00162 0.09202
Tebuconazole  0.082  19.7617 1.76 0.00162 0.09202
Grape
Iprodione 0.829 19.7617 3.52 0.01638  0.46515
Procymidone 0.036  19.7617 2.05 0.00071 0.03463
Metrafenone 0.481 19.7617 14.68 0.00951 0.06477
Captan 0.019 19.7617 5.87 0.00038  0.00640
Phosmet 0.363 0.8034 0.59 0.00029  0.04968
Blueberry
Fludioxonil 0.100 0.8034 23.48 0.00008  0.00034
Tebuconazole  0.459 0.1693 1.76 0.00008  0.00441
Fludioxonil 0.037 0.1693 23.48 0.00001 0.00003
Cherry
Iprodione 0.957 0.1693 3.52 0.00016  0.00460
Fenvalerate 0.100 0.1693 1.17 0.00002 0.00144

where, ALD: Average level of detection

ADI: Acceptable daily intake

EDI: Estimate daily intake=Daily food intake(g)xALD
% ADI: (EDI / ADI)(%)
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B =

< 271(16.7%), ¥ty 114 5 271(182%), 719 53 5 141(20.0%),

Y28 131 T 17(100.0%), A 33 T 27(66.7%) = LERY
HEH F%EFE Fludioxonil, Imazlil, Chlorpyrifos, Tebuconazole,

Cyprodinil & 14%°2% o] % Fludioxonile] 1982 71 ®@kar

Imazalil 173], Chlorpyrifos 123], Tebuconazole 53] <=°] %1t}
. A=Y TR 3 4ES 7958~119.29%, WHolAl42l % RSD+

1.15~754%, AZ3sA = 0.001~0.053 mg/kg, BZFsHA = 0.003~
0.160 mg/kgel AL, Ao AAA = 0.99761 ~0.999960 2 WF
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1.1 Type:-Linear. Origin:lgnore, Weight1/x
1]
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Appendix 1. GC/MS/MS calibration curve of detected pesticides
with MRM mode.
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Captan - 3 Levels, 3 Levels Used, 3 Points, 3 Points Used, 0 OCs
£ x10% | v = 3249238.586586 *x +4450103.028025
£ - R"2 =0.99985121
= 7.5 - Type-Linear. Origin:lgnore, Weight-1/x
g 7254
?_
6.75
5.5
8.25
&

T T
0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1

Cancentration (ppm)

Metrafenone - 3 Levels, 2 Levels Used, 3 Paints, 3 Points Used, 0 QCs
& <10°% | v=107825.556758 *x - 667.341770
- R"2 = 0.99905981

14 Type:Linear, Origin:lgnore, Weight-1/x
0.5
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

o

Res pons

T T
0 0.1 0.2 0.3 0.4 05 06 07 0.8 09 1

Concentration (ppm)

Procymidone - 3 Levels, 3 Levels Used, 3 Points, 3 Points Used, 0 OCs
B x10%| v =4083415.502221 *x - 10349.540224

| R"2 =0.99933694
4 Type:-Linear. Origin:lgnore, Weight1/x

Res pons

3.5
3
254
2

T T T
0 0.1 02 03 04 05 0.6 07 0.8 08 1

Cancentration (ppm)

Appendix 1. (Continued)
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Chlarpyrifos - 3 Levels, 3 Levels Used, 3 Paints, 3 Points Used, 0 QCs

& «1p%- v =35604636.250189 "= - 5335.662290
| R"2 =0.99914821
5.5 Type:-Linear. Origin:lgnore, Weight1/x
5]

45
2
3.5
3]
2.5
2_
1.5
14
0.5
o

Res pons

T T T
0 0.1 02 03 04 05 0.6 07 0.8 08 1

Cancentration (ppm)

Phosmet - 3 Levels, 3 Levels Used, 3 Points, 2 Paints Used 0 QCs

& <10% | v=2931866.100600 * = +23023.678704
7 B2 =0.99937555
4] Type:-Linear. Origin:lgnore, Weight1/x

Res pons

3.5
3
254
2

T T T T T T T T T T T T T T T T T
] 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1 1.1 12 1.3 1.4 15

Concentration (ppm)

Buprofezin - 3 Levels, 3 Levels Used, 3 Points, 3 Paints Used, 0 OCs

& <107 v =9474493.757260 " x - 45397.363341
B2 =0.99921544
0.5 4 Type:Linear. Origin:Ignore, Weight1/x

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

o4

Res pons

T T T T
0 0.1 02 03 04 05 0.6 07 0.8 08 1

Cancentration (ppm)

Appendix 1. (Continued)
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Fenwvalerate 1- 3 Levels, 3 Levels Used, 2 Paints, 2 Paints Used, 0 QCs

& «10°] v=0853165.111948 * = - 7803.073308
B2 =0.99961164
Type:-Linear. Origin:lgnore, Weight1/x

Res pons
=]
1

T T
0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1

Cancentration (ppm)

Fenwvalerate 2- 3 Levels, 3 Levels Used, 2 Paints, 2 Paints Used, 0 QCs
 x10%_ | v=535717.607454 * x - 5536.0684039

B2 = 0.99947251

= 5 Type-Linear. Origin:lgnore, Weight-1/x
& a5

=1

T T T
0 0.1 0.2 0.3 0.4 05 06 07 0.8 09 1

Concentration (ppm)

Pendimethalin - 3 Levels, 3 Levels Used, 3 Paoints, 3 Points Used, 0 QCs

@ «10%] v=951335.881260 *x - §369.991137
R"2 = 099933227
0.5 4 Type:Linear. Origin:Ignore, Weight1/x

0.8
0.7
0.6
0.5
0.4
0.3
0.2
014

o4

Res pons

T T T
0 0.1 02 03 04 05 0.6 07 0.8 08 1

Cancentration (ppm)

Appendix 1. (Continued)
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Captan (133-06-2)
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Appendix 2. GC/MS/MS spectrum.
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Buprofezin (953030-84-7)
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Metrafenone (220899-03-6)
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