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Abstract In order to determine the residual characteristics of pesticides in fruits and their effects on human
health, monitoring of pesticide residues were conducted in apples, peaches, pears, grapes and citrus from the
major cultivation areas in 2010. Safeties of the pesticides detected from the fruits were evaluated using the
amounts of pesticide residue detected and dietary risk index (DRI). Samples were taken from 4-5 major fruit
cultivation areas and then pesticide residues in the test fruits were analyzed with a liquid chromatography-
mass spectrometry (LC-MS/MS). Mean residue levels of the pesticides in fruits were 0.001-0.144 mg/kg. The
DRIs were 0.55 for apple, 0.066 for peach, 0.008 for pear, 0.025 for grape, and 0.37 for citrus, respectively.
The results indicated that the amounts of pesticide residues in domestic fruits might be safe, considering the

regulatory concerning level 1.0
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Table 1. Derivation of DRI values for pesticides applied to apples
Pesticide % of Positive Mean residue (mg/kg) cRICY ADI? DRI®
Acetamiprid 10 0.007 17.500 0.07 0.000398
Bitertanol 20 0.144 2.500 0.01 0.057600
Carbendazim 40 0.133 7.500 0.03 0.017733
Carbofuran 10 0.128 0.300 0.0012 0.427649
Chlorantraniliprole 30 0.014 65.000 0.26 0.000215
Chlorpyrifos 10 0.026 2.500 0.01 0.010537
Difenoconazole 60 0.016 2.500 0.01 0.006400
Dinotefuran 10 0.020 130.000 0.52 0.000151
Fluacrypyrim 20 0.029 14.750 0.059 0.001966
Metconazole 50 0.014 5.000 0.02 0.002800
Methoxyfenozide 20 0.003 25.000 0.1 0.000120
Novaluron 10 0.033 2.500 0.01 0.013176
Pyraclostrobin 40 0.020 8.500 0.034 0.002353
simeconazole 10 0.006 2.125 0.0085 0.002636
Spirodiclofen 10 0.007 2.500 0.01 0.002917
Tebuconazole 20 0.023 7.500 0.03 0.003067
Trifloxystrobin 30 0.020 12.500 0.05 0.001600
Teflubenzuron 50 0.005 2.500 0.01 0.002000
Total 0.553318
“Chronic reference concentration
» Acceptable daily intake
9Mean residue/chronic reference concentration (cRfC)
Table 2. Derivation of DRI values for pesticides applied to peaches
Pesticide % of Positive Mean residue (mg/kg) cRfC ADI DRI
Bitertanol 40 0.040 1.896552 0.01 0.021091
Boscalid 10 0.018 8.344828 0.044 0.002157
Chlorantraniliprole 20 0.024 4931034 0.26 0.000487
Chlorfluazuron 10 0.032 4741379 0.025 0.006749
Chlorpyrifos 10 0.019 1.896552 0.01 0.010018
Clothianidin 20 0.006 15.17241 0.08 0.000395
Dinotefuran 10 0.009 98.62069 0.52 9.13E-05
Imidacloprid 10 0.013 11.37931 0.06 0.001142
Novaluron 10 0.025 1.896552 0.01 0.013182
Pendimethalin 10 0.006 18.96552 0.1 0.000316
Tebufenozide 10 0.019 3.793103 0.02 0.005009
Trifloxystrobin 30 0.048 9.482759 0.05 0.005062
Total 0.0657
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Table 3. Derivation of DRI values for pesticides applied to grapes

Pesticide % of Positive Mean residue (mg/kg) cRfC ADI DRI
Carbendazim 30 0.070 50 0.03 0.001400
Clothianidin 70 0.040 133.3333 0.08 0.000300

Difenoconazole 10 0.003 16.66667 0.01 0.000180
Fluquinconazole 10 0.063 3.333333 0.002 0.018900
Pyraclostrobin 40 0.037 56.66667 0.034 0.000653
Pyrimethanil 10 0.183 333.3333 0.2 0.000549
Spirodiclofen 10 0.018 16.66667 0.01 0.001080
Tebuconazole 20 0.073 50 0.03 0.001460
Thiamethoxam 10 0.004 133.3333 0.08 0.000030
Trifloxystrobin 10 0.004 83.33333 0.05 0.000048
Total 0.024600

Table 4. Derivation of DRI values for pesticides applied to pears

Pesticide % of Positive Mean residue (mg/kg) cRfC ADI DRI
Pyraclostrobin 10 0.009 14.38462 0.034 0.000626

Chlopyrifos 10 0.017 4.230769 0.01 0.004018
Diflubenzuron 10 0.007 8.461538 0.02 0.000827
Pyraclostrobin 10 0.005 14.38462 0.034 0.000348

Boscalid 10 0.019 18.61538 0.044 0.001021
Tebuconazole 10 0.005 12.69231 0.03 0.000394
Pyrimethanil 10 0.006 84.61538 0.2 7.09E-05
Tebufenozide 10 0.004 8.461538 0.02 0.000473

Total 0.007777
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Table 5. Derivation of DRI values for pesticides applied to citrus

Pesticide % of Positive Mean residue (mg/kg) cRfC ADI DRI
Acetamiprid 40 0.06 24.36709 0.07 0.002462
Carbendazim 40 0.02 10.44304 0.03 0.001915
Chlorpyrifos 10 0.006 3.481013 0.01 0.001724

Dichlorvos 30 0.001 0.174051 0.0005 0.005745
Diflubenzuron 10 0.112 6.962025 0.02 0.016087
Dinotefuran 40 0.01 181.0127 0.52 5.52E-05

Etoxazole 10 0.142 13.92405 0.04 0.010198

Fenpropathrin 20 0.014 10.44304 0.03 0.001341
Fenpyroxymate 10 0.013 3.481013 0.01 0.003735
Imidacloprid 30 0.014 20.88608 0.06 0.00067
Methidathion 20 0.065 0.348101 0.001 0.186727
Methoxyfenozide 50 0.005 34.81013 0.1 0.000144
Pendimethalin 30 0.002 34.81013 0.1 5.75E-05
Phenthoate 20 0.139 1.044304 0.003 0.133103
Spirodiclofen 10 0.004 3.481013 0.01 0.001149
Tebufenozide 20 0.0025 6.962025 0.02 0.000359
Thiamethoxam 60 0.001 27.8481 0.08 3.59E-05
Total 0.365508
Uea & a7t 9e Aoz AlEEh 20003 #99%  Literature cited
AL A fEvet 109 AFAFFS 1464 golH o] T
AEAAEO] 12024 g, FEAAF] 261.6 gIUTh AE Adigun, A. A.,N. Wrench, F. J. Seidler and T. A. Slotkin (2010)
AN 2 FAMH e AN T 122%, 224 Neonatal Organophosphate Pesticide Exposure Alters the
2Ee] 15% FEQ] 179.1 g (FUSFALAER 2011102 1 Developmental Trajiectory . of Cfall-Slgnalmg C.'/,.lsc?ldes
_ o Controlling Metabolism: Differential Effects of Diazinon
TEATE 2Bl tigk el E e Al we i and Parathion. Environmental Health Perspectives. 118:
Bl AFY Folu 713w, A 5 JLEsted 7t 210-215.

= =
slejol s, Qi HE e A7 dIAMFHEFS
23+ 100-30009] oFAAFT} 245 Flo]7]
[e)

il
e Aot 9+ Ak AAFE FopE 9

3

EO]

g
N
afu

> o
N
1o

R R

:(l)1:t‘1
N,
,“J
g
Z
F[?
o
=
oX,
1o
o,
oSt
o
Ao
ol
ofr
rr
o
i
i
e,
iz

QA sl 7eke tha Apol7t Qlom, 5F el 95%

AU 851g AR Hat AEA AFHAHAFY 71%el

g3t ol9} 7He whHow I AR, A7 5ol

3 BUE S AAste] A B8AE AAE Hriehd =
E] o

AAtel 2

2 A7 20149 wEISAY AHEdAs] sdAet
7% AR A @A HME ;0 PI0100282014)2] Aol
ofaf o]Fo] X A

Benbrook, C. and D. R. Davis. (2011) Identifying Smart Food
Choices on the Path to Healthier Diets: Documentation and
Applications of TOC-NQI, Version 1.1. The Organic Center,
Boulder, CO., access at: www.organic-center.org/ TOC-NQI.

Bouchard, M. F., J. Chevier, K. G. Harley, K. Kogut, M. Vedar,
N. Calderon, C. Trujill, C. Johnson, A. Bradman, D. B. Barr
and B. Eskenazi (2011) Prenatal Exposure to Organopho-
sphate Pesticides and IQ in 7-Year-Old Children. Environ-
mental Health Perspectives. 119:1189-1195.

Christiansen, S., M. Scholze, M. Dalgaard, A. M. Vinggaard,
M. Axelstad, A. Kortenkamp and U. Hass (2009) Synergistic
Disruption of External Male Sex Organ Development by a
Mixture of Four Antiandrogens. Environmental Health
Perspectives. 117(12):1839-1846.

Engel, S. M., J. Wetmur, J. Chen, C. Zhu, D. B. Barr, R. L.
Canfield and M. S. Wolff (2011) Prenatal Exposure to
Organophosphates, Paraoxonase 1, and Cognitive Develop-
ment in Childhood. Environmental Health Perspectives.
119:1182-1188.

Hernandez, A. F., T. Parron and R. Alarcon (2011) Pesticides
and Asthma. Current Opinion in Allergy and Clinical
Immunology. 11:90-96.



ABR PRIRHE 0183 55

Lim, S. S. Y. Ahn, I. C. Song, M. H. Chung, H. C. Jang, K. S.
Park, K. U. Lee, Y. K. Pak and H. K. Lee (2009) Chronic
Exposure to the Herbicide, Atrazine, Causes Mitochondrial
Dysfunction and Insulin resistance. PlosOne. 4(4):1-11.

Marks, A. R., K. Harley, A. Broadman, K. Kogut, D. B. Barr,
C. Johnson, N. Calderon and B. Eskenazi (2010) Organo-
phosphate pesticide exposure and attention in young
Mexican-American children: the CHAMACOS Study.
Environmental Health Perspectives. 118:1768-1774.

Rauh, V., S. Arunajadai, M. Horton, F. Perera, L. Hoepner, D.
B. Barr and R. Whyatt (2011) Seven-Year Neurodevelop-
mental Scores and Prenatal Exposure to Chlorpyrifos, a
Common Agricultural pesticide. Environmental Health
Perspectives. 119:1196-1201.

341

US/EPA (2006) Supplemental report, details on dietary risk
data in support of Report No. 2006-P-00028, “measuring
the impact of the Food Quality Protection Act: Challenges
and Opportunities”.

Kwon, H. Y., C. S. Kim, B. J. Park, Y. D. Jin, K. A. Son, S. M.
Hong, J. B. Lee and G. J. Im (2011) Multiresidue Analysis
of 240 Pesticides in Apple and Lettuce by QUEChERS
Sample Preparation and HPLC-MS/MS Analysis. The
Korean Journal of Pesticide Science. 15(4):417-433.

MIFAFF (2011) Establishment and activation of risk assessment
system for the assurance of agri-food safety.

RDA (2012) RDA notices No. 2012-37. Pesticide management
act and notices-directives.

[l FEe FHotslr] 93t 20108 Ak, B

of, ufl, X%, 7ol thet sIAF RUHHS A T AFEere] A& HSHAFE ol g3l IHAS o
e, FE5HS LC/MS/MSE o]&3le] EA31 T,

AZFNL F YaAF7} 0552 Yaled] 552 oot 24}

>,
i
ofy
o
4

J
ALe] 73-9- acetamiprid 5 18] & 0]

= 7}7} 12, 10, 859 Foo] AEHU 18X 0.066, 0.025, 0.0082 W ZoZ 37}
ATk WA =Stujellr] Ak e A, Egoh v, 25, o Rg e o el W o s

B}, ¥ Y e 77}

Aol0]  LAHFS]E-FHADI), FALEE(RC), #1314 215+(DRI)






