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Abstract The study was conducted for safety evaluation of 208 kinds of residue pesticides on 200 dried
agricultural products, which are distributed in Gwangju. The method of monitoring was the second of Multi
Class Pesticide Multi-residue Methods in Korean Food Code, and GC-ECD, GC-NPD, GC-MSD, and LC-
MS/MS were used as evaluation equipment to analyze. The residue level in pesticides were 15.5% (31 of 200
samples) and 4 samples exceeded MRLs. 4.5 mg/kg of pyraclostrobin (MRL; 3.0 mg/kg) was detected in red
pepper, 1.49 mg/kg of chlorpyrifos (MRL; 0.13 mg/kg) in daikon leaves, 38.26 mg/kg of pyridalyl (MRL;
0.25 mg/kg) in pepper leaves, 0.98 mg/kg of chlorpyrifos (MRL; 0.05 mg/kg), respectively. Pesticides were
found on the 15 samples among the 21 samples of red pepper which is a fruit vegetable, and this resulted in
high detection rate of 71%. In addition, pesticides were detected on chwinamul, shitake, siler divaricata,
daikon leaves and others within MRLs. The frequent detected kinds of pesticides were insecticide (47.6%),
fungicide (33.3%), acaricide (14.3%), nematicide (4.8%) in the order named, and pesticides were methoxy-
fenozide > pyraclostrobin > azoxystrobin, chlorantraniprole > novaluron, trifloxystrobin in frequent order.

Key words

AxAN2FE o] Bob Fallshr] #& o] A%

R flate] 2ol A& HEE Az
71 Azolth. AxFol| Mo AR 2o W}t o

7] w2 %‘% AZANZ ArE B Gris B
A 2oz )] 2Folnt. xR Qs
= Fu7b S7HACh dF $2] =

o
23 ¥E) 48

HEe A HIERRL, eI, Holdfvt
20 o7t glom T49 s} Rrel E7] 559
4 ALFE AT WO B o2 9. £7 A

Al xﬂﬂ 24A1x4 = 74 ]'ﬁjfﬁ}
g Q9lsiele WUET} gholR . 9@ 19l M7k Sk}

*Corresponding author
E-mail: ggl21 @korea.kr

Dried agricultural products, monitoring, MRLs, pesticides

WA 74 7FH 2] (Home Meal Replacement, HMR) e} <]
Uit Aol w48kl Akl slom AxAaF A
T A&Hor A Z0F o Qlrk ool Az
2fe] Rk P A7 tiFE L glem ol S
m =

AH(Park et

AZ2HE AES BEst] 244
2 Aol %01 e sl 5 2
FErVAE E;Lomw AHEE okl w ElE
FAgoz BUE P EYol 9F AR ek oA

Aol tfak Bhlo] Z7kstea S4RA ek 2
3 2k en] BE Aokl g 24 =2 271
Aloltt. 20099 FHEEFAdE Y A aEd F
e 5 Trsﬁgﬂ‘ °1f54°ﬂ ek X =Tt 483%2 Tl
4E L F I9E o/)n Y RO BES
S (National Agrlcultural Products Quality Management

F

PH rsL' PH

>

¢

o 01'F


https://crossmark.crossref.org/dialog/?doi=10.7585/kjps.2017.21.1.49&domain=kspsjournal.or.kr&uri_scheme=http:&cm_version=v1.5

50 Yzel - 247 - UBE - 28N

Service., 2009), 2]2kx]2] 2016\ 2]E | FEZEA AR 9
s ] AR BAFTELS 121%2 FU 5 AlAA
Fo FEet RAFHAE 3] o)FoAAL e

<
-
whal Az ol gk Aseke] Aedh dejuiel 1|
ol
=]

T
I,
_|1:l_(
i)
o> -
K-
2
3
ar

T HFE Qs 2
D= A7 SIS ARl Apdtate] kst A1 &S A3t
a2} FAHEE FoF AREE71ES st #elskal 9
or Eute} gk A EF L FEAA 7} A FAAHE <A
2 FopReer1ES AAska slon 20164 119 A
ARE AELS FAE 451F, SAE 3%, A 1o

OFAZl 2)Fo] FEEHLEE =333 AT (Ministry of Food
and Drug Safety, 2016b).

B 5 AkEe] e ARSI AAALFO tE
NEom AEFAY AR AMANLFE AR 2
715 A83a 9k AzA 27O T F5HQ Fof
ARHEIE AR el AHLR A2F Fo 5

5|20} IS8 - Y2 -

1=

ATHPark et al., 2009). T3+ MM Y ALFE A2
opdEe] o] g wt w52 v A
AHEo] AFE ek YAl ek 24} A A%
gafjol & A F shuEtal B 4 2

ol & AFM e FEHE ARANLFY e &
Halil FopRe87]E AAY 7| 2AEE BEE7|E vt
gt Foke] 2HR AEE AR

WE 2w
AENE

Ao ALEE AAlE 20169 195EH 119714 #3533
Al JAIFIL = FeAF T 7329 AT 4329
e, 8322 2glel 4 E FoA F 2004 AXA
ARE FYsH AxANAEFE Y W92 Table 134
zZom FAE AA vEL AR, FAF, ABAF, =
A7 0] 1 (Table 2) A+ 16673 F=UAF 34710]A T}
(Table 3).

MrjA o ol Al

A
XA 59k GC-ECD, GC-NPD, LC-MS/MS/Z th

T

Table 1. The number of samples collected for the monitoring of pesticide residues in dried agricultural products

Group Sample (dried) Domestic Imported

Eggplant 9

Red pepper 19 2
Fruits vegetables pepp

Balsam apple 2

Pumpkin 14

Sweet potatostem 17 5
Leaf & stem vegetables Bracken 11

Taro stem 17 6

Pepper leaves 6

Cirsium setidens 6

Gomchwi 1

Perilla leaf 1

Deodeok leaf 1
Leafy vegetables .

Daikon leaves 12 3

Siler divaricata. 5

Bujigaengi 4

Rape

Chwinamul 18 2

Balloon flower 2
Root vegetables . .

Slices of daikon 12 1
Stone fruits Jujube 6

Tree ear 1 3
Mushrooms .

Shitake 2 6

166 34
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Table 2. Distribution of 200 samples by dried agricultural products type

Vegetable

a)
Type of samples Leafy Leaf & stem Fruits Root Others
Domestic 55 45 44 14 8
Imported 5 16 3 1 9

Y Domestic : stone fruits (6), mushroom (2), Imported : mushroom (9)

Table 3. Distribution of 34 Imported samples by origin

RS o] 7Fe Rt 208F FoFo] th/dolH (Table 4), &

oF ¥FF2 Dr. Ehrenstorfer (Germany)2} Wako (Japan)

Country of origin Number of sample

China 29 AFE ARSI B4 ARES 328 AoF 3 8midl

Myanmar 4 HEUEL} tZERAE, opE, Fube isort

Vietnam ! 24 Merck (USAYAIE-S A8}
Table 4. List of pesticides (208 pesticides)

Acetamiprid Acrinathrin Boscalid Bromacil Bromobutide
Anilofos Azinphos-methyl ~ Cadusafos Captafol Captan
BHC(a, B, 7, 8 3HA) Bifenthrin Carbophenothion Chinomethionat Chlordane
Bromopropylate Butocaboxim Chlorothalonil Chlorpyrifos Chlorpyrifos-methyl
Carbaryl Carbofuran Clothianidin Cyazofamid Cyflufenamid
Chlorfenapyr Chlorobenzilate Cyhalothrin Cymoxanil Cypermethrin
Chromafenozide Cinosulfuron DDT (DDE, DDD ¥3})  Deltamethrin Diazinon
Cyfluthrin Cyprodinil Dicofol Dieldrin Diethofencarb
Cyproconazole Dicloran Dimethoate Dimethomorph Dimethylvinphos
Dichlofluanid Dimethenamid Diphenylamine Dithiopyr Edifenphos
Dimepiperate Diphenamid EPN Esprocarb Ethaboxam
Diniconazole Endrin Ethoprophos Etoxazole Etrimfos
Endosulfan (o, B, Sulfate 37 4]) Ethion Fenazaquin Fenbuconazole Fenhexamid
Ethiofencarb Fenarimol Fenothiocarb Fenoxanil Fenoxycarb
Fenamidone Fenobucarb Fenthion Fenvalerate Ferimzone
Fenitrothion Fenpyroximate Fluacrypyrim Fluazinam Fludioxonil
Fenpropathrin Flonicamid Flumioxazine Fluquinconazole Flusilazole
Fipronil Flufenoxuron Fluvalinate Folpet Forchlorfenuron
Flufenacet Flutolanil Heptachlor (epoxide X 3}) Hexaconazole Hexaflumuron
Flusulfamide Fthalide Indanofan Indoxacarb Iprobenfos
Fosthiazate Imibenconazole Isazofos Isofenphos Isoprocarb
Imazalil Iprovalicarb Lufenuron Malathion Mecarbam
Iprodione Kresoxim-methyl ~ Mepronil Metalaxyl Metconazole
Isoprothiolane Mepanipyrim Methiocarb Methomyl Methoxychlor
Mefenacet Methidathion Molinate Myclobutanil Nitrapyrin
Methabenzthiazuron Metolcarb Ofurace Oxadiazone Oxadixyl
Methoxyfenozide Nuarimol Paclobutrazol Parathion Parathion-methyl
Novaluron Oxaziclomefon Pentoxazone Permethrin Phenthoate
Oxamyl Pendimethalin Phosphamidone Pirimicarb Pirimiphos-ethyl
Penconazole Phosmet Prochloraz Procymidone Profenofos
Phosalone Probenazole Propoxur Prothiofos Pyraclofos
Pirimiphos-methyl Propisochlor Pyrazophos Pyributicarb Pyridaben
Promecarb Pyrazolate Pyrimidifen Pyriminobac-methyl Pyriproxyfen
Pyraclostrobin Pyrimethanil Quintozene Simeconazole Spirodiclofen
Pyridaryl Quinalphos Tebufenpyrad Tebupirimfos Teflubenzuron
Pyroquilon Tebufenozide Terbuthylazine Tetradifon Thenychlor
Tebuconazole Terbufos Thiazopyr Thifluzamide Thiodicarb
Tefluthrin Thiamethoxam Tolclofos-methyl Tolylfluanid Tralomethrin
Thiacloprid Tiadinil Tricyclazole Trifloxystrobin Triflumizole
Thiometon Triazophos Vinclozolin Zoxamide Dichlorvos
Triadimefon 3.4.5-Trimethacarb  Aldicarb Aldrin Benzoximate
Triflumuron Azoxystrobin Bendiocarb
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Table 5. Analytical conditions for analysis pesticides with GC(ECD, NPD, MSD)

Analytical Condition

Detector

GC-ECD GC-NPD GC-MSD
Inlet Tem. 250°C 250°C 250°C

o . o . 185°C (0 min) — 4°C/min o . . .
Oven Tem. 190°c (2093‘02)(3 ;i%m‘“ — 240°C(3 min) — 20°C/min 190 C_gg'gjg) (1_3) IL?IS/ min
— 290°C (5 min)

Det Tem. 300°C 300°C 300°C
Column DB-5 DB-5 DB-5MS
Flow rate 1.0 mL/min 1.0 mL/min 1.0 mL/min




Table 6. LC-MS/MS parameters for the analytical compounds
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.. R.T. Parent 1ons Quantification 1ons Confirmation ions

Analytes Elemental composition (min) (m/2) (m/z) (CE) (m/z) (CE)
Trifloxytrobin C,0H,oF3N,O4 3.79 409.25 186.1 (43v) 145.08 (17v)
Mepanipyrim C4H3N; 3.36 22421 77.1 (37v) 106.1 (26v)
Cymoxanil C,H;(N,O; 2.10 199.05 128.0 (10v) 111.0 (20v)
Boscalid CsH,CLN,O 3.25 343.11 140.0 (16v) 112.0 (41v)
Tricyclazole CoH;N;S 2.24 190.101 163.0 (24v) 136.1 (28v)
Chlorantraniliprole C,sH,,BrCLLN;0O, 3.06 481.8 203.9 (14v) 146.9 (36v)
Pyrimethanil C,H5N; 2.84 200.171 107.1 (24v) 82.0 (30v)
Lufenuron C;H8CL,FgN,O; 3.96 508.98 326.0 (20v) 175.0 (39v)
Fluacrypyrim CyoHy F5N,O5 3.76 427232 145.1 (26v) 115.1 (50v)
Bendiocarb C H;;NO, 2.62 224131 167.0 (11v) 109.0 (20v)
Tiadinil C1H,,CIN;0S 3.37 268.15 101.0 27v) 44.8 (29v)
Hexaflumuron C,¢HsCLEF(N,O4 3.79 459 439.0 (12v) 175.0 (39v)
Pyraclostrobin C,oH;sCIN;0, 3.66 388.172 194.0 (14v) 164.0 (14v)
Methiocarb C H;sNO,S 322 226.101 121.1 (18v) 169.0 (18v)
Flufenacet C4H;3FN;0,8 3.43 364.13 152.1 (19v) 194.0 (12v)
Ethaboxam C4H(N,OS, 2.74 321.18 183.1 (22v) 200.2 (25v)
Ethiofencarb C,H;sNO,S 2.80 226.094 107.0 (16v) 164.0 (10v)
Acetamiprid CoH,,CIN, 1.99 223 126.0 (22v) 99.0 (40v)
Tebufenozide C,,H;N,0, 3.52 353.243 132.9 (23v) 297.0 (10v)
Ferimzone CsHgN, 2.76 255.24 132.0 (22v) 124.0 (24v)
Imibenconazole C;H;5CLN,S 3.95 410.95 124.9 (31v) 171.0 21v)
Chromafenozide C,4H;30N,O5 3.38 395 175.0 (18v) 339.0 (10v)
Oxaziclomefon C,H,CLNO, 3.88 376.14 190.1 (14v) 161.1 (26v)
Methabenzthiazuron C,oH; N;0S 2.90 222.122 165.1 (16v) 150.1 (35V)
Cinosulfuron C;sHoN5O,S 2.47 414 182.9 (18v) -
Fluquinconazole C,¢HgCLFN;O 3.39 376.19 349.0 (19v) 307.0 26v)
Methomyl CsH,(N,O,S 1.48 163.116 106.0 (12v) 88.0 (12v)
Thenylchlor C,¢H,;sCINO,S 3.42 324.121 127.1 (13v) 59.0 (33v)
Pyribenzoxim-Na C3,HyN504 3.88 632 488.0 (19v) 179.9 37v)
Thiodicarb CoH;gN4O4S; 2.77 355.07 88.0 (20v) 108.0 (13v)
Forchlorfenuron C,H,(,CIN;O 297 248.11 129.1 (17v) 93.0 (33v)
Propoxur CH;sNO; 2.61 210.166 111.0 (16v) 168.0 (10v)
Carbaryl C,H;NO, 2.74 201.9 144.9 (11v) 126.9 (28v)
Novaluron CsHyCIFgN, 0, 3.82 490.9 471.0 (15v) 304.9 (19v)
Flufenoxuron C, H,,CIFN,O; 4.08 487.13 467.2 (13v) 329.2 (31v)
Isoprocarb C,;H;sNO, 2.93 194.18 95.0 (15v) 137.0 (11v)
Pyriproxyfen CyHoNO; 3.97 32221 96.1 (16v) 78.0 (45v)
Pyributicarb CsHN,0,S 3.98 331.202 181.0 (16v) 190.0 (18v)
Fenproximate C,,H»N;O, 4.12 422.25 366.3 (15v) 107.1 (46v)
Azoxystrobin Cy,H7N;05 3.15 404.19 372.2 (13v) 329.0 (33v)
Dimethomorph C,,H,,CINO, 3.30 388.16 301.2 (19v) 165.1 (30v)
Thiacloprid CoHyCIN,S 2.16 253.07 126.0 (22v) 90.0 (36v)
Carbofuran C,HsNO; 2.63 222.15 165.2 (12v) 123.1 (23v)
Spirodiclofen-Na C,,H,,CL0, 4.13 4329 334.9 (19v) 400.6 (8v)
Quinoclamine C,0H¢CINO, 246 207.9 104.9 (25v) 76.9 (35v)
Pyrazolynate CoH;¢CLN,O,S 3.71 441.12 175.0 (18v) 91.1 (33v)
Pyroquilon C, H,NO 2.53 174.14 132.1 (22v) 117.1 (32v)
Pentoxazone C;H;CIFNO, 3.52 354.204 133.0 (17v) 298.2 (6v)
Benzoximate C,sHsCINO; 3.70 364.16 199.0 (7v) 77.0 (55v)
Oxamyl C,H;5N;0,8 1.39 237.13 71.8 (12v) 90.0 (8v)
Aldicarb-NH4 C,H,N,O,S 2.33 208 116.0 (10v) 89.0 (17v)
Teflubenzuron C4HCLF,N,0, 3.98 379.04 339.1 (13v) 196.0 (24v)
Methoxyfenozide C,,H,ysN,O5 3.30 369.25 149.0 (24v) 313.0 (10v)
Metolcarb CoH; NO, 245 166.13 109.1 (10v) 94.1 (30v)
Cyazofamid C;H;;CIN,O,S 3.46 325 108.1 (15v) 261.1 (10v)
Amisulbrom-Na C;H;BrFN;O,S, 3.88 487.9 455.9 (18v) 363.2 (23v)
Clothianidin C¢HzCINsO,S 2.97 250.1 131.0 (17v) 93.1 (33v)
Thiamethoxam CgH,(CIN;50;S 1.56 292.09 211.1 (9v) 132.0 (23v)
Fenhexamide C4H;CLNO, 3.42 302.5 97.0 (22v) 55.1(33v)
Flumioxazin CoHsFN,O, 3.07 355.102 327.1 (14v) 77.0 (49v)
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Fig. 1. Number of tested dried agricultural products.
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Table 7. Validation parameters such as linerarity, LOD, LOQ and recoveries of pesticides detected

Pesticide Instrument coce(gir:ilgrio(r;z) LOD (ugg™) LOQ (ugg™) Recovery (%)
Chlorothalonil GC-ECD 0.9955 0.002 0.007 100.8
Chlorfenapyr GC-NPD 0.9998 0.010 0.033 97.2
Chlorpyrifos GC-NPD 1.0000 0.035 0.107 104.2
Chlorpyrifos-methyl GC-NPD 0.9991 0.033 0.099 104.1
Azoxystrobin HPLC-MS/MS 0.9990 0.030 0.090 102.9
Boscalid HPLC-MS/MS 1.0000 0.016 0.053 87.2
Carbofuran HPLC-MS/MS 0.9978 0.016 0.048 91.7
Lufenuron HPLC-MS/MS 0.9978 0.016 0.049 70.4
Methoxyfenozide HPLC-MS/MS 0.9974 0.018 0.056 87.3
Novaluron HPLC-MS/MS 0.9978 0.016 0.048 79.1
Pyraclostrobin HPLC-MS/MS 0.9902 0.036 0.110 92.8
Teflubenzuron HPLC-MS/MS 0.9916 0.031 0.095 77.3
Thiamethoxam HPLC-MS/MS 0.9923 0.023 0.070 86.2
Trifloxystrobin HPLC-MS/MS 0.9970 0.020 0.060 93.2
Myclobutanil GC-NPD 0.998 0.349 1.059 93.8
Cyhalothrin GC-ECD 0.995 0.117 0.355 97.7
Pyridalyl GC-ECD 1.000 0.012 0.038 94.4
Chlorantranilprole HPLC-MS/MS 0.9930 0.081 0.246 92.5
Pyributicarb HPLC-MS/MS 0.9980 0.012 0.036 98.6
Pyrimethanil HPLC-MS/MS 0.9990 0.010 0.029 99.4
Pyriproxyfen HPLC-MS/MS 1.0000 0.008 0.024 102.0
Thiacloprid HPLC-MS/MS 1.0000 0.000 0.001 99.2

AHAUE 27, A3F 67, AWSUE 174, A= 14 AZH 5L fenvalerate, vifenthrin, chlorpyrifos2l= Yu
M 2R olgel ool ABEAL oY VA o F(012) B9} ThE P BT et AR AR
o] ZHR-sofo]l AEH olfroll tisl A 9] sofo] ALE-H F7F BA ot thsEAe] kL sh7lelle 53] 9

) o

g FHe b sAEel AxdE skl o, ¥4
ot

7He] wAQ, AN F 29 T dUE ArlEint URMAF AMXE ALt
(Hong et al., 2011). QA AR 2FE Table 2, 30 Yebd 2A4F =4t
919k 2ol AxALFAN AZFE S IF F 659 2 FAF RS T, AARI e At 34 T
SRS A9 g iR 7ol AR E o) A ot vt Aho] 297108 7P WAL IRk B 4710) thal AL
7HAES HREF A7IE AE(10) F QOF 7FeR st TP ULt 9] AR, ateid), 7
AEFAANE EFEY 28R/ W s AAVES A8 Bl 7o FAAFIT 16402 7P B HAPL o] F
skt ojxlom HARTE 9710 gol AARESITE YA 213
FAAF 61713 A7 1571, A7 6dolMe AFRE 7] 2wk AEEC] ST 25 G 2
ofo] 8] AZHA dgkom FARFIME 7], IFE ] T ARAAFeME ARt Aol 1= st
AQ] g o F, FutelM = FHR-sofo]l HEHA] gttt 9
= & 6071s Arksted dxvxd, deedvs, FAY UEMLF 5 HESYE 21
7], A=, AHUE 55 1470004 sofo] AEHUL AL/ 5 A2 AR5 21%5S Fig 20 e
Aw#, AA=, A9, A58A780], AfAdxs 2 At AEE F2FS methoxyfenozide”} 871, pyraclostrobin®]
Fofo] M3 HAEHA Ut ZAFe AR e} Fueg 771, Chlorantraniliprole®] 471, azoxystrobin®| 471, novaluron
ol& AArtel o FHFEeto]l e AZEA| Fgton 3 o] 371, trifloxystrobin®] 371, teflubenzuron®] 271, pyri-
FFollA FdsA ArE o]FZl AdFE FeAE & buticarb”7} 271, chlorpyrifos7} 271, boscalid’7} 27|
M s AEEC] w1 UF 9] AEEHE AEEA 9] chlorfenapyr, lufenuron, myclobutanil, pyridalyl, pyrip-
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Fig. 2. Number of pesticide residues detected in dried agricultural products.
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Fig. 3. Number of detected dried agricultural products.
Table 8. Moisture content of 200 dried agricultural products
. Moisture" Moisture . Moisture® Moisture
Sample (Dried) (%, fresh, raw) (%, dried) Sample (Dried) (%, fresh, raw) (%, dried)
Eggplant 94.6 10.79-11.62 Slices of daikon 93.7 9.69-15.49
Sweet potato stem 91.1 9.77-16.17 Daikon leaves 93.0 9.98-15.23
Braken 93.0 9.33-12.52 Siler divaricata 86.6 9.82-10.69
Red pepper 84.6 8.65-12.71 Bujigaengi 14.2 12.85
Gomchwi 90.0 11.52 Balsam apple 96.2 9.62
Perilla leaf 95.1 9.98 Rape 89.9 11.25
Jujube 73.6 21.57-27.02 Chwinamul 82.7 8.65-12.22
Deodeok leaf 76.7 11.71 Taro stem 93.0 9.55-14.21
Balloon flower 77.8 10.07 Shitake 90.8 8.51-10.20
Tree ear 94.1 9.56-15.79 Pumpkin 93.0 9.02-13.96

2): FPNETH FHEA AT FHFFT LA EE S/ REHFAAEE F=E

R e

ational Institute of Agricultural Sciences)

roxyfen, chlorpyrifos methyl, cyhalothrin, thiacloprid, thia-
methoxam, pyrimethanil, carbofuran ©] 7+ 171 & T}
(Table 11). Kim 5(2007)2 731524 cypermethrin ©]
AZEE e 5 AZ2FAHENA cypermethrin, endosulfans} 7+
& UiEHA el FgEHe] AEHATL Basiglon &
AN = AEHA] skt

methoxyfenozide= U=,
THE 5 o TR dxEit=EelA
azoxystrobine FUh=, 33, 158 37HAIA HEHAL
pyraclostrobin, boscalid, chlorpyrifos methyl, cyhalothrin,
AR HEHAoH,

chlorfenapyr, lufenuron, myclovbutanil, pyriproxyfen |

thiacloprid, thiamethoxam<
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Table 9. Number of residual pesticides in dried agricultural products

No.of No.of

Group analysis detection

Commodity Pesticide

18 7

Leafy vegetables

12 1

Methoxyfenozide
Chlorantraniliprole
Azoxystrobin
Pyriproxyfen
Chwinamul Lufenuron
Novaluron
Chlorpyrifos
Teflubenzuron
Chlorfenapyr
Myclobutanil
Methoxyfenozide
Siler divaricata Teflubenzuron
Pyributicarb
Daikon leaves Chlorpyrifos
Methoxyfenozide
Pepper leaves Pyridalyl
Azoxystrobin

Cirsium setidens Methoxyfenozide

21 15
Fruits vegetables

Pyraclostrobin
Novaluron
Boscalid
Methoxyfenozide
Chlorantraniliprole
Red pepper Azoxystrobin
Thiacloprid
Thiamethoxam
Cyhalothrin
Chlorpyrifos Methyl
Trifloxystrobin
Azoxystrobin

Eggplant
gep Pyrimethanil

Leaf & stem vegetable 16 1
Mushroom 11 1

Cabofuran
Trifloxystrobin

Bracken
Shitake

ol Mgt AEE QAT 53] pyraclostrobin® 3ol A vt
THolY AZE ] 33 g oA RIS AHSH= &
ofo g AZFETE AFA ofe] Fofo] FAl HEHE
FH olfre AaF7E AT F] T AEKH o 75
he AEFSAERA IREe $Y] FRIF o
AZE8o] Hoa B UAck(Jung et al. 2012).
methoxyfenozide= benzoylhydrazide insecticide2* A
=403 A=A [wolw FHuEd) 5ol AR7Ese
Zo = o] gloy} RIS A= ARl 757 A
|31 =S & F AU pyraclostrobin ~EZHEE

Al ArtA| (strobilurin fungicide)24 A=A, AESA 15
ol thg 2EZRFYA AbtA|o| vlal ol 7} s
< A0 deA AUk AREshke AES g BRI
Bow AZ gk FAFR AFMT AZH3UT Chlo-
rantraniliprole> A 5o FHu=a IF0A AEHUL,
azoxystrobin strobilurinAl, 254, JSAF L] AdAZ
A B At spectrum & 7THAIH AFEAANE Holdk 4
#8S WFato] ofA A Fox Yo} I oFEo]
A kol @o| AMEE I e FoFolth(Park et al. 2015).
novaluron benzoylureal] 254, 254, Ae) 532
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Table 10. Detected Pesticide found in the dried agricultural products
Name of the No.of Detc?c'Fed Detection range MRLs Criteria Result
samples detected pesticide (mg/kg) (mg/kg)
7 Pyraclostrobin 0.45~4.55 3.0 Pepper Not suitable
2 Novaluron 0.07~1.03 4.12~4.55  Modified Suitable
2 Boscalid 0.15~0.58 17.35~17.61 Modified Suitable
2 Methoxyfenozide 0.29~0.30 5.0 Pepper Suitable
2 Chlorantranilprole 0.24~0.34 5.79 Modified Suitable
Red Pepper 2 Azoxystrobin 0.39~0.41 7.0 Pepper Suitable
1 Thiacloprid 0.28 5.79 Modified Suitable
1 Thiamethoxam 0.15 5.78 Modified Suitable
1 Cyhalothrin 1.76 2.0 Pepper Suitable
1 Chlorpyrifos methyl 0.95 10 Pepper (codex) Suitable
2 Trifloxystrobin 0.28~0.39 12 Pepper Suitable
7 Methoxyfenozide 0.25~1.62 101.58~104  Modified Suitable
2 Chlorantranilprole 0.21~1.81 35.55~35.63 Modified Suitable
1 Azoxystrobin 3.44 15.24 Modified Suitable
1 Pyriproxyfen 0.23 1.02 Modified Suitable
. 1 Lufenuron 0.79 1.05 Modified Suitable
Chwinamul . .
1 Novaluron 0.24 24.96 Modified Suitable
1 Chlorpyrifos 0.98 0.05 Modified Not suitable
1 Teflubenzuron 0.38 5.09 Modified Suitable
1 Chlorfenapyr 9.15 15.84 Modified Suitable
1 Myclobutanil 9.26 10.56 Modified Suitable
3 Methoxyfenozide 0.16~2.60 98 Modified Suitable
Pepper leaves 1 Pyridalyl 38.26 0.25 Modified Not suitable
1 Azoxystrobin 0.82 24.61 Modified Suitable
daikon leaves 1 Chlorpyrifos 1.49 0.13 Modified Not suitable
1 Methoxyfenozide 0.07 135 Modified Suitable
Siler divaricata 1 Teflubenzuron 0.28 6.73 Modified Suitable
2 Pyributicarb 0.08~0.09 0.33~0.34  Modified Suitable
Cirsium setidens 1 Methoxyfenozide 0.64 104 Modified Suitable
Eggplant 1 Pyrimethanil 0.92 32.95 Modified Suitable
Bracken 1 Cabofuran 0.15 6.32 Modified Suitable
Shitake 1 Trifloxystrobin 0.11 2.0 Modified Suitable
LEgAA o FAuEH 2FM AEHUT triflo- 2% AMgEo] gon PR AAE EWF)

Xystrobin oximinoacetatel|, fungicide®]™ I} F7H|
AlollM HE= A
F710A] Fke fFr1dA el Hls| x&Ado] Hof vl
2 A B EER AR gl W Aol nls) Al
71l 3k BAdo) 7Fakal(Lee et al. 2010) A=l ths)
2 714 0] FAH = @] UTHLee et al. 2011). A&
-2 chlorpyrifos®} chlorpyrifos methylo]™ chlorpyrifos
3% HEZA o=A 17 Foko 2R & =x] g= T
T 340 A e ol chlorpyrifose HI 9} 27
< 7Y 2SES A 8t Mg EE F S

(INA rlr rﬂ M

-

SRR=h=
Aehs WalF A& R &34 o|m (Ken Hassel. 1991)
5, Y 9 A& 5] Z=o A= AR, chlorpy-
rifose 7 Z0| 7130 AR 9L WM AL} A
R7lelle Aol SFHA 42 FooE A=l
0.98 mg/kg HAEHNLH o= A= AFA FF A7
£71F 0.01 mgkgs 71E} v|AY AXFAHE 715449
o2 Axksl A4 71F 0.05 mg/kg— %343 groln, Al
71X 149 mgkg AZEROH o] B AJFX
oF F3] 8712 0.01 mgkeS 718} MR AXEAE 7
AR AN A 71E 0.13 mgkes 2T Fho

OI-F

—
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Table 11. Number of dried agricultural products in Detected Pesticide

Detected Pesticide

No. of Detection

Sample(Dried)

Chwinaml2, Red pepper2, Pepper leaf3, Cirsium setidens2, Siler divaricatal

Methoxyfenozide 8

pyraclostrobin 7 Red pepper7
Chlorantraniliprole 4 Chwinaml2, Red pepper2
Azoxystrobin 4 Chwinaml1, Red pepper2, Pepper leafl
Novaluron 3 Chwinaml1, Red pepper2
Trifloxystrobin 3 Red pepper2, Shitakel
Teflubenzuron 2 Chwinaml1, Siler divaricatal
Pyributicarb 2 Siler divaricata2
Chlorpyrifos 2 Chwinaml1, Daikon leafl
Boscalid 2 Red pepper2
Chlorfenapyr 1 Chwinaml1

Lufenuron 1 Chwinaml1

Myclobutanil 1 Chwinaml1

Pyridalyl 1 Pepper leafl
Pyriproxyfen 1 Chwinaml1

Chlorpyrifos methyl 1 Red pepperl

Cyhalothrin 1 Red pepperl

Thiacloprid 1 Red pepper!
Thiamethoxam 1 Red pepperl
Pyrimethanil 1 Eggplant1

Carbofuran 1 Brakenl

B A8 B FEE RS 7IES 26 chlopy-
rifos methyl:> HZ% 5 5 CODEXel| 7|#e] A€
dst Foko = Aol tfgk MRL 10 mg/keol 0.95 mg/kg
A=A

AZE k] AF FAEEAE0l =& A=E vl 29
HE A=A T B5E40]90H carbofuran, chlorfenapyr,
chlorpyrifos methyl® HE5=A] SF= STt FoAES
Aol wet EFshH HAEH AF5A= cyhalothrin, chloran-
traniliprole, thiamethoxam, novaluron, methoxyfenozide,
teflubenzuron, thiacloprid, pyriproxyfen, chlorpyrifos, pyridalyl
ol, 2#A|E pyributicarb, myclobutanil, trifloxystrobin,
pyrimethanil, boscalid, azoxystrobin, pyraclostrobin®]™ A
SOlAl= chlorfenapyr, chlorpyrifos methyl, lufenuron®]3’
AXEAE carbofuran® A=A 105, A 75, A3l
Al 3%, A 137F AEEAN o AFAet AtAlTt
FE HAEHA

= 75
A7 & AF351871E(MRLyS 233 F4AHE2,
o BAE 317 F 47(12.9%)02 UER
THTable 12). AZZFAA = pyraclostrobin®] 4.5 mg/kg®]
AZHAL, ole A5 27318710 3.0 mgkeS X

At AFUEIAM = chlorpyrifos7F 0.98 mg/kgo] 7

ZHon, Ae FAF FHA71E20 0.01 mgkel 713
Ve R8s B4t kel 1471520 0.05 mg/kg
off wlal 20l 717bo] Z3=|o] AEES & & AUATh A
Zlo X pyridalyle] 38.26 mg/kgo] HAEE Ut} oA
A chlopyrifos®} PFRH7 AR 215=9le] 7]Ee] glo] A&
72 pyridalyl ##17]59] 0.05 mg/kgoll AxF=ele]
G A5l A 719l 0.25 mgkegS A 7IFOR
H oF 1538 A=7F 2= FAIZ71= chlorpyrifos
7} 149 mg/kge] HAEH A= A7 HA7EH 74
7)o RS BAgste] A A7 0.13 mgket
Hwa 2 118 o] o2 235l HEE A TtH(Table 8).
ZHEeol A3 F 2171 7 157102 A&l 7 Bl
o AFE7ES 233 T 140] AEHAL =T
EAAATY THHSHRAE ARAEI2004) -2
2h 2 AAA 11T Aol 7P B FdoR I
715 288k UtH(Jung et al., 2012). Kim 5(2006)
FNFOL FALF, Z1aLF, AT wopkE AE A
T8 23 Ag7F FAIFE 30.0%, FAFE
11.1%, AXLFE 66.7%, 137 87.5%% Ax59 1
Z7FFA ZREE71E 23] =3e ols At
IE7HRE AERAY T o] AAEEA FAE st
of FiHos FrErrt vkt FAseinh Eet
Hong 5(2011)& 55 Ix71FoA skl &71E

 ofr 2 12 K
w3 >

e

FI
o

oxl ©



60 Yzel - 247 - UBE - 28N

S ZAst] FAY AR e 7eER FASES
2.9%°]™ chlorpyrifos, dicloran, cypermethrin, profenofos,
fenitrothion, hexaconazole, diazinon, procymidone®| &=
ATkaL Barlom olef s 5A AvlE AXHA I
2 Ol 715 wiitel] Sl exH, 9 Fol Wol
sk Al7lel| o]& BR8] fl8l FerkEgo] Soluks
7Fs3E AT AxF W oopzt BRE AXRAAFE
THFE R AR 7] JARstRT 422 Qg o]

7ol e SokR ol F7kske Ao W,
=
=

=9 thKang et al., 2015) ©
ARE AAYLFAE AFREeF
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PHE, 83:9] 2Rl £ FolA - 2007¢] AXANAFE Fulste] ol thet Fsof AHE ARSI ] F
FULR 16671, TUARE 3470010k UL S 2970, Wk} 471, WEY 1701t AR FES AF9Al
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