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ABSTRACT - This study was conducted to evaluate the safety of 208 types of residue pesticides on 150
dried agricultural products in Ulsan. The pesticide residues were detected using GC-MS/MS, LC-MS/MS, GC/
ECD, GC/NPD, and LC/PDA. The detection rate was 19.3% (29 of 150 samples), and 28 types of pesticides were
detected. Two of the 29 pesticide residues exceeded the maximum residue limit (MRL). Difenoconazole was
detected in Ulleungdo aster, and chlorothalonil and chlorpyrifos were detected in chili pepper leaves. In the veg-
etable group, the frequency of pesticide residues was found to be the highest in dried leafy vegetables, followed
by dried fruiting vegetables other than cucurbit vegetables, and then dried stalk and stem vegetables. The pesti-
cide types detected in the commercial dried agricultural products were fungicide (60%), insecticide (23.8%), and
acaricide (16.3%). In the validation study, the values of limit of detection (LOD), limit of quantitation (LOQ),
coefficient of determination (R?), and recovery rate were in the range of 0.0001-0.0409 mg/kg, 0.0003-0.1241
mg/kg, 0.994-0.999, and 81.58-116.79%, respectively. The ratio of estimated daily intake (EDI)/acceptable daily

intake (ADI) was 0.00002-0.31395%.

Key words: Dried agricultural products, Pesticide residues, Risk assessment, %ADI, Processing factor
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Materials and Methods
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Table 1. List of dried agricultural products for analysis
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EERA A

B ool ARgE 2hR-soF 2083 ¥FE-S Accustandard
(New Haven, CT, USA) A& AFE3IIt B8998 GC
(Gas chromatography)®] 7% 20% Acetone (Merck,
Darmstadt, Germany) ¥ -+ Hexane (Merck), LC (liquid
chromatography)2] 7% 100% Methanol (Merck)ell 3]
st ARSIt GC EAFES 14335, LC 2435
o 555202 HNASIATh

AREE AJ2RS ACN (Acetonitrile), DCM (Dichloromethane),
Methanol, Acetone, Hexane, NaCl (Sodium chloride),

Main category Subcategory Commodity (raw material)
Cereal grains (7) - Maize (4), Buckwheat (3)
Potatoes (1) - Yam (1)
Nuts and Seeds (1) Peanut or Nut (1) Chestnut (1)
Pome fruits (10) Persimmon (5), Quince (1), Pear (2), Apple (2)
Citrus fruits (1) Mandarin (1)
Fruits (18) Stone fruits (4) Jujube (3), Plum (1)
Berries and other small fruits (2) Aronia berry (1), Grape (1)
Assorted tropical and sub-tropical .
fruits (1) Pineapple (1)
Flowerhead brassicas (4) Broccoli (1), Cabbage (3)
Gondre (6), Chili pepper leaves (1)
Silkworm thorn (1), Radish (4),
Leafy vegetables (22) Uleungdo aster (1)
Rapeseed leaves (1), Chwinamul (7), Kale (1)
Vegetables Stalk and stem vegetable (12) Sweet potato vines (4), Bracken (5)
92 Taro stem (3)
92)
Chinese bellflower (3), Garlic (2), Burdock (2)
Root and tuber vegetables (27) Radish (root) (14), Beet (root) (5), Ginger (1)
Fruiting vegetables, Cucurbits (9) Bitter melon (2), Squash (7)
Fruiting vegetables other e
than Cucurbits (18) Eggplant (10), Chili pepper (8)
Mushrooms i Tree ear (2), Enoke (2), Oak mushroom (16)
21 Chaga (1)
Herbs a(r;(; Spices Herbs Ben moringa leaves (1), Laurel leaves (1)
Tea leaves Chrysanthemum tea (1), Puer tea (2)
®) - Persimmon leaf tea (2), Tangerine pea tea (1)

Jerusalem artichoke tea (2)




240 Dae-Kyo Kim et al.

Sodium Sulfate Anhydrous (Kanto Chemical, Tokyo, Japan)
oy, A& FtEA 9] H9 GCE& L2 SPE-Florisil
(1000 mg, 6 mL tube, Agela Technologies, Tianjin, China)®]
LC&S= SPE-NH, (1000 mg, 6 mL tube, Agela
Technologies, Tianjin, China)E AH&-3}th.

248 A2 XA W IR E

™=——0
AN B AP E AFEY9] 7.123 THE AlEH (Multi
class pesticide multi-residue methods) #|3% < oHHEUEZ

FEHE oo 2 AL Fig 134 2ok AAHAL
+ Gas chromatography-tandem mass spectrometer system
(GC-MS/MS, Agilent US 7000 Triple Quadrupole, Agilent

Technologies, Santa Clara, CA, USA) 14335, Liquid

[ Weight 5 g of sample ]

Add 30 mL D.W.(Moistening for 30 min)
Add 100 mL CAN, Homogenizing for 3 min

[ Filteration with Buchner funnel ]

Add NaCl 15 g
Dehydration reaction(add Na,SO.)
Add an CAN to make 100 mL

[ Take a Supernatant ]
|
I
( 20 mL ] 20 mL ]

[

[ Evaporation(40°C) ] [

Evaporation(40°C) ]

[ Clean up by SPE(Florisil) ] [ Clean up by SPE(NH,) ]

Pre-washing with 5 mL Hexane
& 5 mL 20% Acetone/Hexane
Load the 4 mL sample

Elute 5 mL 20% Acetone/Hexane
Elute 15 mL 20% Acetone/Hexane

Evaporation(40°C) with Evaporation(40°C) with
steam of N, steam of N,

Pre-washing with 5 mL DCM
Load the 4 mL sample
Elute 7 mL 1% Methanol/DCM

Resolve to 2 mL ACN
Filteration with 0.2ym

Resolve to 2 mL 20% Acetone/Hexane
Filteration with 0.45um

[ GC/NPD,GC/ECD ] [

GC-MS/MS
Fig. 1. Schematic diagram for sample extraction.

LC/PDA
LC-MS/MS

chromatography—tandem mass spectrometry (LC-MS/MS,
Waters TQ-XS, Ltd., Miliford, MA, USA) 6532 4 =7
AF=  Nitrogen phosphorus detector (GC/NPD, Agilent
6890, Agilent Technologies) 55% %=, Electron capture
detector (GC/ECD, Agilent 7890, Agilent Technologies) 102
&= Ultraperformance liquid —chromatography/photodiode
array detector (LC/PDA, Waters UPLC/PDA Detector,
Ltd., Miliford, MA, USA) 5185202 HAsI96 . 7]7]
4 2712 Table 2, Table 33 2t}

18 8%

ZbFsoF B ek a4 A5e ETH ARE
oF AT A A ] AR wet ASSHiTH. A
3HA|(Limit of Detection, LOD) % A %3HA|(Limit of

Quantification, LOQ)+= ICH (International Conference on
Harmonization)' "l|x] AASH of2fje] 4lEwbH o= S350t

LOD
LOQ

3.3%(3/9)
10x(5/S)

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

2A8E FTAFAY JAREACEZRE A2 A4
Z*(Correlation Coefficient, R*)Zto.2 elslsit). 34
2 i sofo]l HEHA &2 AEd A 3
&

o}
Aalg ZAE3TA L 5-10uH, 50-1008) 0] HEE

R4 7](HE73, Mettler toledo, Greifensee,
Switzerlandy ol HFHAIE DL HA 1 g& FE3]| Lo}
105°CollA AAEIAT). FEgare] ALk HAAE Hdzxst

Table 2. Operating conditions of GC and GC-MS/MS for the analysis of pesticide residues in dried agricultural products

GC/ECD GC/NPD GC-MS/MS
Instrument Agilent 7890 Agilent 6890 7000 GC/MS Triple Quad
Inlet temp. 260°C 260°C 250°C
Column DB-5 DB-5 DB-5MS U1
(30 mx0.25 mmx0.25 pm) (30 mx0.25 mmx0.25 pm) (30 mx0.25 mmx0.25 pm)
Oven temp. 80°C(2min?—>7°C/min—>2§O°C 80°C (2 mil‘q)—>7°C/min—>2‘50°C 70°C (3 min‘)—>20°C/min—>¥80°C
—5°C/min—290°C (5 min) —5°C/min—290°C (3 min) —5°C/min—300°C (3 min)
Detector temp. 280°C 280°C 280°C (Interface Temp.)

Carrier gas flow N, (1 mL/min)

Compound 102

He (1.0 mL/min)

He (0.8 mL/min)
55 143
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Table 3. Operating conditions of LC and LC-MS/MS for the analysis of pesticide residues in dried agricultural products

LC/PDA LC-MS/MS
Instrument Waters UPLC/PDA Detector Waters LC-MS/MS TQ-XS
Column BEH C18,2.1x10 mm 1.d., 1.7 um BEH C18,2.1x10 mm l.d., 1.7 pm
Mobile phase A:D.W A : 0.1% Formic acid in D.W
B: ACN B : 0.1% Formic acid in ACN
Gradient Time (min) A (%) B (%) Time (min) A (%) B (%)
Initial 80 20 Initial 95 5
1 80 20 1 95 5
4 70 30 5.5 0 100
5 50 50 7.5 0 100
7 38 62 7.6 95 5
9 32 68 10 95 5
12 29 71
14 20 80
16 92 8
17 92 8
Flow rate 0.35 mL/min 0.3 mL/min
Source temp. - 150°C
Compound 51 65
x] 27 1A o] E
Table 4. Moisture content in 25 dried agricultural products with 5 42 ;X‘:‘_ﬂj’iﬁjﬂ]'] q—_'_ijl o
residual pesticides detected sz = - Ax F A} AAe] A x 100
22 A 9 AA o] H
Sample Moisture Moisture (%) cer | ]_4 E'X“'i A
0, () H - PQE(}Z‘(:]}\]_Q] ']"7'"
(Number of sample) (%, fresh) (%, dried)
. 10.81 -
Chwinamul (3) 83.9 ©.69-11.98) Az ARER] 87 ZMRLO] EER Yl
A= 7L A9l AAH7ELS A LT AR 2]
Gomehwi (1) 892 6.49 A 55 91 €] 8} 3L H 7= A&ttt AAe
. AAFEGF) A5 oln] hEAE Hof A% A FRY
Mandarin (1) 89 4.16 L - .
FE AT F glenm AFAZEH TV 7]A & o]
Uleungdo aster (1) 90 12.08 _ _ e =Lk o _ — o
Swrest pofato vines (1) 043 72 e B FEFFS RS A 7Ee A
in . . - -
e pORR TS A2 7120l FRRAASE Tkl AN
Gondre (3) 90.6 9 2120'161044
O-22-11.49) 100-AZFETH%
. >~-H o= DT U T (%)
Bitter melon (1) 93.3 11.15 TEEAGAT = 100—A) A =231 2K (%)
Bracken (1) 92.3 8.20
Chili pepper (5) 77.4 2 ;23_8470) Hei’e B2t
i Azd ARl 94 Wk 4EE 2 e ¥
Radish (root) (3) 95.3 (12 37.15.3 5 & 7A&%H(average level detection, ALD)Z} AZFAHE9] |
14.54 o 21 F4 3 FHaverage food consumption, AFC)S 3+ &
Eggplant (2) 93.9 (10.04-19.04) 190 1 A 3574 ZHEDI, mg/kg bw/day)ye F4 k3L, o]
Apple (1) 85.0 2.09 A3 FHRAE A Fo|FFtdA FFEE A H (Pesticides
: : 14) Z 10 Q) AA&s L2k
Persimmon leaf tea (1) 7424 4.48 and Veterinary Drugs Information)" & 191 19 4513183
Ao A= S F3F 19
Chili pepper leaves (1) 83.6 5.54 (ADI, mg/kg bw/day)ll 3ABFHZE 60 kgs w2k 191 1

o A% 5] H(average dietary exposure, ADE)Z} H] 35}
ol A3} 7o) S =(%ADNE A= TH

% A
%

o~
T

]

e &

O

wE g § At Azl A FAel A
! - EDI

o] ARFSIAAL 2 AF= Table 49F 2T, AW = (% ADI) = HE<100
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19 4#/51 8- FHADIE
AT LS ARE B43
_]

A E o) okErdA o)
}o:lr/} 19 19 A=

NS Falen AFE Table 59 2tk AEIAI=
0.0001-0.0409 mg/kg, A 3+ (LOQ)=
2144 0.994-0.9992]
&2 81.58-116.79%, *JtEFH ] (relative
0.28-2.86%% L}EFSETE.
A&e] 7% 0.05 mgkg
Jzo}ﬂw AFE L7129 1/2-1/107}
ATk A (European union,

kg® 14_1:/]_1/1- a7,

74Z b—_ohﬂa Q

standard deviation, RSD%)=
U AEEoF BAH

oIsisl HaeAE

A Az

EU)Z =4 OSE

e

= A]
L

0.0003-0.1241 mg/
W92 vepgrt.

B A7 AEE AFseF 288 & B44%4 4 FE ﬁ 7] 7+(Union national food and
o fFaAds &< S8 AE3HA, A, 3L, agriculture organization, FAO), 2| &3A ZFFoF a9
Table 5. Validation parameters of linerarity, LOD, LOQ and recoveries of pesticides detected

Analysis Pesticide Recovery=RSD (%)  Correlation coefficient =~ LOD (mg/kg) LOQ (mg/kg)
Instrument (n=5) (R (n=7) (n=7)
Tebuconazole 81.58+2.20 0.997 0.0038 0.0115
Difenoconazole 85.85+1.18 (1)0.998 0.0180 0.0547
(2)0.999
GC/NPD Cyprodinil 83.44+1.74 0.998 0.0027 0.0082
Buprofezin 104.82+1.15 0.999 0.0012 0.0035
Fosthiazate 99.29+1.08 8;8322 0.0013 0.0038
Metalaxyl 103.90+1.92 0.999 0.0082 0.0248
Chlorfenapyr 106.35+0.60 0.999 0.0012 0.0037
Flonicamid 104.63+2.46 0.996 0.0055 0.0166
Hexaconazole 91.46+2.86 0.999 0.0008 0.0024
Chlorpyrifos 91.01+0.86 0.996 0.0006 0.0019
Myclobutanil 90.37+1.46 0.998 0.0030 0.0091
Profenofos 110.46+1.06 0.997 0.0051 0.0154
Prochloraz 86.55+0.34 0.998 0.0006 0.0017
GC/ECD Fenvalerate 86.95+0.31 gigggz 0.0001 0.0003
Chlorothalonil 94.07+1.80 0.998 0.0009 0.0027
Iprodione 84.41+0.34 0.999 0.0009 0.0026
Cyhalothrin 97.29+1.36 8;833: 0.0008 0.0023
(1)0.998
. (2)0.998
Cypermethrin 82.82+2.42 (3)0.994 0.0180 0.0544
(4)0.994
Pyraclostrobin 116.79+1.22 0.996 0.0273 0.0827
Azoxystrobin 97.04+0.85 0.995 0.0182 0.0552
Clothianidin 82.44+1.64 0.995 0.0366 0.1109
Acetamiprid 99.23+1.39 0.999 0.0287 0.0870
LC/PDA Lufenuron 115.50+0.99 0.998 0.0226 0.0684
Chlorantranilip role 82.90+0.65 0.996 0.0143 0.0433
Trifloxystrobin 103.54+0.40 0.999 0.0088 0.0268
Tricyclazole 106.62+1.93 0.998 0.0409 0.1241
Etofenprox 108.13+0.28 0.996 0.0059 0.0177
Novaluron 105.38+1.03 0.999 0.0231 0.0701
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AR 3|0 3] A EFHEA 7|Fe 2 247(16%), FAFolM 41(2.67%), ZFolA 174(0.67%)7
70-120%2}F 20% OMOIE}”) b 2 el B4 E HY FEEE B waol A {el aFelA 7
& AP Aoz A= A24.1%), AT FAkaelr 471(13.8%), 2=l
371(10.3%), 5, F(3), 7EA91A4 27(6.9%), &, 178
ATFUE BEY Tt 2Y Ay ol, IFEHE], A%, WAk, FRe), Ak, 2, 3
SR Gl A FEFEHE AZRFAE 15042 ez FUGA%)TOE AEEC] =T dub¥og IFE 8
208%2] FHREeFs WA st & 29700A rEeFol A oA 102 Afelell —’Fg‘&lﬂﬂ GEERY A5 FEH7
=5 19. 3%94 AZES B, AAEE 4&" voF  wEo 59 ¢ AFTIES A7) oY AR A
o] TR/ + Table 69} vt EFEE BH AaFolA ZEo] dut HAFoll Hlst =2 AR LA AT,
Table 6. Analyzed sample number and detection rate of pesticide residues in dried agricultural products
. mmodi .
c;\t/e[:::ry Subcategory (N umcl;r ofoc?ezction Pesticide ?Z::C(?/:))n
/Number of sample)
. Maize (0/4) 0
Cereal grains (7) -
Buckwheat (0/3) 0
Potatoes (1) - Yam (0/1) 0
Nuts and seeds (1) Peanut or Nut Chestnut (0/1) 0
Persimmon (0/5) 0
Pome fruits Quince (071) 0
Pear (0/2) 0
Apple (1/2) Tebuconazole 0.67
Citrus fruits Mandarin (1/1) Flonicamid 0.67
Tebuconazole (2)
Fruits (18) Stone fruits Jujube (2/3) Diferllbg/cr(?g:;)tlr:,bfl’rrlo(czgloraz 1.33
Myclobutanil, Etofenprox
Plum (0/1)
Berries and other Aronia berry (0/1)
small fruits Grape (0/1)
Assorted tropical Pineapple (0/1) 0

and sub-tropical fruits

. Broccoli (0/1)
Flowerhead brassicas

Cabbage (0/3)
Tebuconazole (2), Azoxystrobin,
Gondre (3/6) Chlorfenapyr, Hexaconazole, Fenvalerate 2.00
Chili pepper leaves (1/1) Chlorpyrifos* Chlorothalonil* 0.67
Silkworm thorn (0/1) 0
Radish (leaves) (2/4) Difenoconazole, Chlorantraniliprole 1.33
Leafy vegetables Difenoconazole* Pyraclostrobin,
Vegetables (92) Uleungdo aster (1/1) Azoxystrobin. Chlorfenﬁpyr Acetamiprid 0.67
Rapeseed leaves (0/1) 0
. Azoxystrobin (2), Lufenuron,
Chwinamul (4/7) Myclobutanil, Fosthiazate 2.67
Kale (0/1) 0
Sweet potato vines (1/4) Cypermethrin 0.67
Stalk and stem vegetable Bracken (1/5) Cyprodinil 0.67

Taro stem (0/3) 0
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Table 6. (Continued) Analyzed sample number and detection rate of pesticide residues in dried agricultural products

Main Commodity Detection
Subcategory (Number of detection Pesticide o
category /Number of sample) rate (%)
Chinese bellflower (0/3)
Garlic (0/2)
Root and tuber Radish (root) (1/14) Difenoconazole 0.67
vegetables Beet (root) (0/5) 0
Ginger (0/1) 0
Burdock (0/2) 0
Fruiting Vegetab]es, Bitter melon (1/2) Chlorfenapyr 0.67
Cucurbits Squash (0/7) 0
Eggplant (2/10) Azoxystrobin, Flonicamid 1.33
Tebuconazole (5)
Difenoconazole (4)
Vegetables (92) Pyraclostrobin (6)
Azoxystrobin (3)
Chlorfenapyr (3)
Clothianidin (3),
Fruiting vegetables AF]o:ncgm '.‘(11 (é))
other than Cucurbits ili cetamiprt >
Chili pepper (7/8) lufenuron (2), Cyprodinil, 4.67
Trifloxystrobin,
Profenofos, Buprofezin
Chlorantraniliprole
Tricyclazole, Metalaxyl
Cyhalothrin, Novaluron
Hexaconazole,
Chlorpyrifos
Tree ear (0/2) 0
Enoke (0/2) 0
Mushrooms (21) -
Oak mushroom (0/16) 0
Chaga (0/1) 0
Herbs and Ben moringa leaves (0/1) 0
. Herbs
Spices (2) Laurel leaves (0/1) 0
Chrysanthemum tea (0/1) 0
Puer tea (0/2) 0
Persimmon leaf tea (1/2) Difenoconazole, Buprofezin, Iprodione 0.67
Tea leaves (8) - Tangerine pea 0
tea (0/1)
Jerusalem 0
artichoke tea (0/2)
Total (150) - Commodity Pesticide (80) 19.33
(29/150) ’

*nonconformity (Unsuitable)

UREd 422 24 24 Fotd AaAdEe] THREF] 60.0%, Al
ZHREoko]l AEHE 29719 ARAA FHEREY TRe 23.8%, ATAl, AHAR FEt= Awol 163% HE
289501, AEE RE AAZEY = 80FFelth 4 Atk 2020 2AA M FEE FE T ARE ]
FoFEAA ] FREAYRVE Falste] FHER £ AEE 52 T 401700F o] RHUE ERsH A
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plant growth

_herbicide, 0.2%
-_regulator, 0.7%

Insecticide i
acaricide Insecticide &
16.3% acaricide
10.5%
Insecticide, | Insecticide, |
23.8% @ 29.7% ®

Fig. 2. Ratio functional class residues detected in agricultural products. (A) study data, (B) 2020 data

dAEC] 56.1%, AFAFEe] 29.7%, AFAl, ARA
2 2g3she Aol 10.5%, ARl 2.7%, A&
ZAA 0.7%, AZA 0.2% AZH AT g2hr] 4 2
FE HAS o, AxFAEH AdEHES fAEE HE
2 AEIYSE & 4 U Fig 2+ HEEH FH5YY
AREEA G W BRE B Aet 22k 2020 st
& ARseF A= dolHE vEhd Aol

71 Bol AEH ek AuAloln F 4870 A
Z 59 ™ Tebuconazole (12.5%), Pyraclostrobin (11.3%),
Difenoconazole (11.3%), Azoxystrobin (10%)cC.2 A&
HAo 7 Bo] AEE Tebuconazole 3ol A] 5719]
AZHJL, dutxom ez A7HEHE 2] S
o] AS A7|HtE 7] FE ARQEAAR7E
T 347 sH, sk MHEHA AL A% Tt
Fohe A AEE gEo| o AAE siuEkE AlA| A
§ Al 722%, AWt FEEZ AF A 61.5% AHEHEZ A
2 ol P& AFsefe] Ax 7S S wEEEA A

o

w7

il

1 g 297 ARG & 3lo
HAEEC] B2 oz HAL IFoA 34 HEH
Azoxystrobine 315-9] A® AW 371FH ALE-5]
H AEF7) 5 394704 AHE-HE T} Difenoconazole
Azoxystrobin, Pyraclostrobin®] 7-$- Tebuconazole®} &%}
sto] AMEEE AR, & AMEE Al AT ALE
Hol AEEo| #A vEhd 2o AdET,

=
o
3
o
(e}
S
g
N
=
[¢)
lo
)
N
=

AF 7% fleH diEfol st AaF 71E=
o weha ok sl 8EAEE el E(Positve List
System, PLS)ell W} 0.01 mgkg 7]150] &5 ojoF 3l
2 FEEBAZNE 009 mgkgl® 71FEAE < 83u) 23}
st FAFew WAFHAT. AxFAd AAMAE
Chlorothalonil®] 20.93 mg/kg, Chlorpyrifos7} 1.39 mg/kgZ
AZEHAAR, Az 7]E0] flerz FAgriEo] 285
%1t} Chlorothalonil, Chlorpyrifos] 7|5l 2Z3=%] ¢l
T, AR QAR N1EE flom iRl sigshe Al
aF 71EE itk w82 d 58S deA = (PLS)d
w2} 0.01 mghkg 71F0] HeHolol rg FRRAYE
0.06 mg/kgS 2 7} 7151 2] 3494), 23vHE Z3}slo] 3
Fow AYHAT. FFRAFATL AR /e
ARseF Adu 2AP AFAded mEd a5l
Pyridalylo] 3826 mgkg HZFJL +& HABH 7|F
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Table 7. Exposure assessment of residual pesticides in dried agricultural products

Sample Pesticide ALDV AFC? ADE? EDI? ADIY
(mg/kg) (kg) (mg/man/day) (mg/man/day) (%)
Tebuconazole 0.58 0.00205 1.80 1.19E-03 0.06606
Difenoconazole 0.08 0.00205 0.60 1.54E-04 0.02563
Pyraclostrobin 1.72 0.00205 1.80 3.52E-03 0.19551
Azoxystrobin 2.23 0.00205 12.00 4.58E-03 0.03815
Chlorfenapyr 0.27 0.00205 1.56 5.47E-04 0.03504
Clothianidin 0.70 0.00205 5.82 1.44E-03 0.02466
Chili Flonicamid 0.15 0.00205 1.50 3.08E-04 0.02050
pepper Acetamiprid 0.70 0.00205 4.26 1.44E-03 0.03369
lufenuron 0.45 0.00205 0.90 9.23E-04 0.10250
Chlorantranilip role 0.10 0.00205 120.00 2.05E-04 0.00017
Tricyclazole 0.40 0.00205 3.00 8.20E-04 0.02733
Metalaxyl 0.90 0.00205 4.80 1.85E-03 0.03844
Cyhalothrin 0.10 0.00205 1.20 2.05E-04 0.01708
Novaluron 0.20 0.00205 0.60 4.10E-04 0.06833
Tebuconazole 0.15 0.00027 1.80 4.05E-05 0.00225
Difenoconazole 0.20 0.00027 0.60 5.40E-05 0.00900
Jujube Pyraclostrobin 0.35 0.00027 1.80 9.45E-05 0.00525
Prochloraz 3.10 0.00027 0.60 8.37E-04 0.13950
Etofenprox 0.10 0.00027 1.80 2.70E-05 0.00150
Gondre Tebuconazole 0.05 0.00007 1.80 3.50E-06 0.00019
Difenoconazole 7.28 0.00001 0.60 7.28E-05 0.01213
Uleungdo aster Chlorfenapyr 0.10 0.00001 1.56 1.00E-06 0.00006
Acetamiprid 0.10 0.00001 4.26 1.00E-06 0.00002
Azoxystrobin 0.10 0.00112 12.00 1.12E-04 0.00093
Lufenuron 0.20 0.00112 0.90 2.24E-04 0.02489
Chwi namul
Myclobutanil 0.10 0.00112 1.80 1.12E-04 0.00622
Fosthiazate 0.30 0.00112 0.25 3.36E-04 0.13333
Persimmon leaf tea Difenoconazole 0.30 0.00018 0.60 5.40E-05 0.00900
Iprodione 0.20 0.00018 3.60 3.60E-05 0.00100
Chlorpyrifos 1.39 0.00018 0.60 2.50E-04 0.04170
Chili pepper leaves
Chlorothalonil 20.93 0.00018 1.20 3.77E-03 0.31395
Sweet potato vines Cypermethrin 0.50 0.00110 1.20 5.50E-04 0.04583
Apple Tebuconazole 0.10 0.04247 1.80 4.25E-03 0.23594
YALD : average level detection
PAFC : average food consumption (kg/person/day)
9ADE : average dietary exposure
YEDI (Estimated daily intake, mg) = AFC x ALD
YADI (%) = [EDI+ADE] x 100
©]¢] Difenoconazole, 7Z5=%12] Chlorothalonil, Chlorpyrifos o] yre SRIFAT}. T4 FHA ] A4
FEo] g s A7EE7IFMRLE 2Hst] HE o] A& o] 3l THFE ke ol
HAEd A=E 7} 0.0121%, 0.3140%, 0.0417%= <] AL, A , @AY 5 A=z el wEkA
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Table 8. Exposure assessment of residual pesticides nonconformity in Ulsan and Gwang-ju

Region Sample Pesticide ALD AFC ADE EDI ADI
(mg/kg) (kg) (mg/man/day) (mg/man/day) (%)
Chili pepper Pyraclostrobin 4.50 0.00015 1.65 6.75E-04 0.04091
Chwi namul Chlorpyriofos 0.98 0.00126 0.55 1.23E-03 0.22451
Gwang Ju
Chili pepper leaves Pyridalyl 38.26 0.00014 1.54 5.36E-03 0.34782
Radish (leaves) Chlorpyrifos 1.49 0.00326 0.55 4.86E-03 0.88316
Uleung do aster Difenoconazole 7.28 0.00001 0.55 7.28E-05 0.01324
(%;lsi};) Chili pepper leaves Chlorpyrifos 1.39 0.00018 0.55 2.50E-04 0.04549
Chili pepper leaves Chlorothalonil 20.93 0.00018 1.10 3.77E-03 0.34249
ZFEe) Apol7h 371 wiiel] Azl o Fwere] 7k AR, AFAeNM ZH 134 HEERY HEE IRE
FAFE ABe) Eudd, EUA, o) FI1%, vhe, ok AREE BRI L@AYR] 60%, AAYE
g Tol HEHoRE FAgPY. dxsitEe] AdxEe o] 23.8%, AFA, AHAR Agshe il 163% A=
el EdEE FE e B8-S A&sk] 347 Ho] dwAl7E 7P ol AEEHUH. 7 Bel AEd
T AEsIAAR AA AxAHoN FED EdEHE ZH+59F2 Tebuconazole, Pyraclostrobin, Difenoconazole,
Aol ollzt TR 3k Walslr] wiEel I AFE Azoxystrobin®|t}. B A3} 2AN A 3= ZFEoFol
Hgste] nADIdor & Zow nelth AR E/NEE 2] PO BYHYO, 913

TN = 433E2] FA T 5‘301 AZHA. 4
A7 Aol = Fupak FEIA Chlorpyrofos
7} 1.22 mg/kg(7130.05 mg/kg) 74ZH R, FFHEAZA
ALl M= AL A Pyraclostrobin®] 4.5 mg/kg(7]15
3.0 mg/kg), AZFUENA Chlorpyriofos”} 0.98 mg/kg(”7]15
0.01 mgkg), LFAA Pyridalyle] 3826 mg/kg(715:0.05
mg/kg), FAE 71 A Chlorpyrifos”} 1.49 mg/kg(71520.05
mg/kg)e] AEHAT. BFRAAATY] AvF 14S
ALt BT FERAS F3 7ol HEEATE F
A FES Udez 1Y 2 FA 3 Haverage food
consumption, AFC)g & 4= gl I riAtE AQsle] S8l =
vﬂﬂé A5 Table 89F Zth 2 Ao} FFRAA
dollA] FAFtoz A HE FEEd tist Hsl= H7t

7Ur H e FES 1%TeR & Fol7} YAt
220

2 Al e Ao fFEEE Axeiee]
et dEE AR A8l 15078 A8kl AFsor
A4S AABIAT AREF 208F5S AETH R
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