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Monitoring and Risk Assessment of Pesticide Residues
in Dried Pepper and Pepper Powder in Gwangju
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Abstract This study was conducted to monitor residual pesticides of dried pepper and pepper powder
distributed in Gwangju from 2017 to 2018 and to assess their human risk potentials (%ADI) by calculating
percent ratio of acceptable daily intake (ADI) to estimated daily intake (EDI). Multi-residue analysis of 208
pesticides was conducted using gas chromatography- (GC-MS/MS) and liquid chromatography-tandem mass
spectrometry (LC-MS/MS). Of total 131 pepper samples analyzed, 116 (88.5%) contained residues of 52
pesticides, and only one dried pepper sample (0.8%) exceeded the maximum residual limit (MRL) for
chlorpyrifos. Among the 116 samples that pesticides were detected, 108 samples (93%) had their residual
concentrations at the level of <70% of MRL values of each pesticide established for dried peppers. The most
frequently-detected pesticide was indoxacarb, followed by pyraclostribin, chlopyrifos, chlorantraniliprole,
flonicamid and pyridalyl. For the pesticides-detected samples. %ADI values were 0.00003~1.14231, indicating
that the detected pesticide residues in dried peppers and pepper powder being distributed in Gwangju were in

safe levels.

Key words Dried pepper, pepper powder, pesticide residue, risk assessment
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(Kim et al., 2013; Kim et al., 2015),
(EDI, Estimated Daily Intake; mg/kg
21 A#3]-&%(ADI, Acceptable Daily
Intake; mg/kg b.w/day)e] B2l %ADIE ©]&3t S|z H
7He A|&H o7 o]Fo] A3l ItHHan et al., 2012; Park
et al., 2015).
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2014 3~201697H] FFAS =
T A E AR A3 AR A S A
Eo] A oF 1% #FEt AEES 1

AZNEE ARA| 2 FatEel vg| 74%%% el %%O]
2.5 B =9k} 539, sh=elEe] 2 Azt sk

FFNN AFESF AEES 71% (Gang et al, 2017)2
02 Az = st s el s e, Sy
2} =vlo] 7P gol Anshe ZrEQ 237 (Korea

Rural Economic Institute-Trends in agriculture and rural

economy, 2013) &2FZH73]4-7]5(MRL; Maximum Residue
Limit, Ministry of Food and Drug Safety-Korea food code,

2018) += 33ME 5ol AREo| 3{71E %;g; 216719
H3)| 2o 303, MRLe] A4 HojolA] ke Hoke 7}

[e1 XN

oA e 5o thgk MRLe| 7wiE ZarFol| tigh
MRLZE AAsta gle Aot webr] Algd e
A3F Y IZTHE T ZREeke] S drar] fls)
A&AR1 2HRset RUHH L kA Bt dse] 118
wojof i},

2 AFoMe vt AaF A giREs 2|
313 e B39 A (Korean Statistical Information Service-
Vegetable production, 2018) A|Sol|A] il 2 AH|E[3L 9]
© A3Fef IF7FR gis] sk EUHPES AAst
a1, 7P HIE] AEEe woFsdl tidt %ADI A #hkol
A g ke

=3

ME 2wy

0%

SMHE AME JF
20179 9EHE 2018 8Y7IA] FFFIAY TAEL
Al 23, APAIE 638 2E]al ARl 10524

FeEL e A5 99 B I 3670 AIEE kg
ol FAGt ZAKSIRIL AP P, 94 28

Table 19 YERASITE.

A e

FH2EH)eZ EAo] 7}3?—5} %‘“%(MFDS—Korea food code,

Slshe Bt 4

o T ¥FE2 Dr Ehrenstorfer/\}(Wesel Germany)<}
WakoAH(Hirono, Japan)Al &< AHE-3}$1 3L, acetonitrile, ace-
tone, n-hexane, dichloromethane, sodium chloride= Merck
AH(Darmstadt, Germany)Z -8 7Yt ARS8l Florisil
(Strata, 500 mg/6 mL) ¥ aminopropyl (Strata, 1g/6 mL)
solid phase extraction 7FEZ]A]= PhenomenexAH Torrance,
California, USA)9] AJ&E-S AN T

Aze & ¢ HK

AEE AFTH A st E S AR
OHEUEY FEZHOT FZAUTHMFDS-Korea food
code, 2018). & 7 AXFE= TAE A AL oF 500 g
27 (Blixer 5 A plus, Bourgogne, France)& ©]-8-3}f 3L
Z7HF FHE 23 * AEE ARSIl s ¢ 3
7FE AR 10 g& RS A F S/ S0mLE ¥ 2
AlZF WER]8E 3 acetonitrile 100 mLE ¥ 327+ 70~100
RPME| &= EFFZW371(SMT PROCESS Homo-
genizer, Tokyo, JAPAN)E ©|-83}o] 423} 3T} o5
oA e} R 2w 7|5 AREate] T oAFetal ofHS

NaCl 10-15 go] Ee191 8719 93 527 £5of g

o o

th. oF 1A]17F A R3] acetonitrile®}t & Zo] 43| EalE
A s F, 45 10mLE F3te] 40°C 013}4 TE7dolA

At F=sIei.

AEo] HAlE AEF3d AEH s A A
24 23A Thy A ARrtEY E S FoF BRI
I, WA A= E T S FoF AAHOR A 5t
HATHMFDS-Korea food code, 2018). 7|A|ZZrtE22)Z
=4 5 AAE v|g flolisil 7HE2] A9l n-hexane 5 mLE
2~3 "W /xo &£x 2 §&3le] el 20% acetone T
n-hexane 5mLE 72 WHOZ {E3lo] HFHT} o]ojA
20% acetone S n-hexane 4 mLol| =<1 & 71E2]A] 4
o W 23 12 W AR £ER FEAIA AP
W=tt ‘:V‘] FFEA|7F &ufol] 2o Sl= AdEellA 20%

acetone $H n-hexane SmLE §&3lo] 5L Algddo| =
2t} %%%‘g 40°C FE3olA 718 3 7502 §

HAA A golE
5o} Al

dHEAT. dAAzrtET L 54
v]2] amynopropyl 7FEZ]A]| dichloromethane

2018) T 208%F<] FeFS AAsie] AN 20859 F S5mLE 2~3 We/2e &7 §E5k] HE ¥ 1% me-
oF} FoF QAT HFEHS (%)= Table 290 A|AI8} thanol ¢+ dichloromethane 4 mLe] =91 98 7}EZ]A]
Table 1. Detailed distribution of samples investigated
Type of sample Origin Wholesale market Traditional market Retail market
. Domestic 25 49 15
Dried pepper .
Imported (China) 0 5 1
Domestic 3 18 10
Pepper powder .
Imported (China) 0 5 0
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Table 2. List of selected pesticides used in this study (Purity of certified reference materials; CRM)

Acetamiprid (99.1%)
Acrinathrin (94.6%)
Aldicarb (100.0%)

Aldrin (97.6%)
Amisulbrom (98.4%)
Anilofos (100.0%)
Azinphos-methyl (100.0%)
Azoxystrobin (100.0%)
Bendiocarb (99.0%)
Benzoximate (100.0%)
BHC (98.0%)

Bifenthrin (99.7%)
Boscalid (95.5%)
Bromacil (97.7%)
Bromopropylate (100.0%)
Bupirimate (94.5%)
Cadusafos (98.2%)
Captafol (100.0%)
Captan (99.0%)

Carbaryl : NAC (97.0%)
Carbofuran (99.9%)
Carbophenothion (98.7%)
Chinomethionate (99.8%)
Chlordane (99.7%)
Chlorfenapyr (98.3%)
Chlorobenzilate (100.0%)
Chlorothalonil (98.9%)
Chlorpyrifos (97.7%)
Chlorpyrifos-methyl (100.0%)
Chorantraniliprole (97.5%)
Chromafenozide (99.8%)
Cinosulfuron (100.0%)
Clothianidin (96.5%)
Cyazofamid (98.1%)
Cyflufenamid (99.8%)
Cyfluthrin (99.8%)
Cyhalothrin (99.9%)
Cymoxanil (100.0%)
Cypermethrin (97.1%)
Cyproconazole (100.0%)
Cyprodinil (100.0%)
DDT (97.7%)
Deltamethrin (100.0%)
Diazinon (100.0%)
Dichlofluanid (100.0%)
Dichlorvos (100.0%)

Fenarimol (99.0%)
Fenazaquin (100.0%)
Fenbuconazole (99.9%)
Fenhexamid (99.6%)
Fenitrothion (98.0%)
Fenobucarb (97.0%)
Fenothiocarb (100.0%)
Fenoxanil (99.9%)
Fenoxycarb (98.8%)
Fenpropathrin (99.9%)
Fenpyroximate (98.0%)
Fenthion (98.4%)
Fenvalerate (99.9%)
Ferimzone (100.0%)
Fipronil (98.1%)
Flonicamid (96.9%)
Fluacrypyrim (100.0%)
Fluazinam (99.1%)
Fludioxonil (100.0%)
Flufenacet (99.9%)
Flufenoxuron (96.2%)
Flumioxazine (99.3%)
Fluquinconazole (98.8%)
Flusilazole (98.5%)
Flusulfamide (100.0%)
Flutolanil (99.9%)
Fluvalinate (98.0%)
Folpet (100.0%)
Forchlorfenuron (99.7%)
Fosthiazate (97.4%)
Fthalide (100.0%)
Furathiocarb (99.9%)
Heptachlor (99.9%)
Hexaflumuron (100.0%)
Imazalil (99.9%)
Imibenconazole (99.6%)
Indanofan (99.5%)
Indoxacarb (96.9%)
Iprobenfos (100.0%)
Iprodione (98.6%)
Iprovalicarb (97.6%)
Isazofos (99.7%)
Isofenphos (99.9%)
Isoprocarb (100.0%)
Isoprothiolane (100.0%)
Kresoxim-methyl (95.0%)

Oxaziclomefone (100.0%)
Paclobutrazol (100.0%)
Parathion (99.6%)
Parathion-Methyl (99.9%)
Penconazole (96.6%)
Pendimethalin (100.0%)
Pentoxazone (100.0%)
Permethrin (99.0%)
PhenthoatePAP (100.0%)
Phosalone (99.8%)
Phosmet (95.5%)
Phosphamidone (95.5%)
Picoxystrobin (100.0%)
Pirimicarb (99.5%)
Pirimiphos-ethyl (99.9%)
Pirimiphos-methyl (99.1%)
Probenazole (95.1%)
Prochloraz (99.4%)
Procymidone (98.3%)
Profenofos (99.6%)
Propisochlor (99.9%)
Propoxur (99.9%)
Prothiofos (98.8%)
Pyraclofos (100.0%)
Pyraclostrobin (99.5%)
Pyrazolate (100.0%)
Pyrazophos (100.0%)
Pyribenzoxim (98.9%)
Pyributicarb (99.9%)
Pyridaben (100.0%)
Pyridalyl (99.7%)
Pyrimethanil (100.0%)
Pyrimidifen (100.0%)
Pyriminobac-methyl (100.0%)
Pyriproxyfen (100.0%)
Pyroquilon (98.3%)
Quinalphos (100.0%)
Quinoclamine (99.2%)
Quintozene (99.8%)
Simeconazole (99.5%)
Spirodiclofen (100.0%)
Tebufenozide (100.0%)
Tebufenpyrad (98.3%)
Tebupirimfos (98.0%)
Teflubenzuron (97.6%)
Tefluthrin (92.0%)




Table 2. continued
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Dicloran (100.0%) Lufenuron (98.5%) Terbufos (97.3%)
Dicofol (99.9%) Malathion (97.9%) Terbuthylazine (99.0%)
Diethofencarb (100.0%) Mecarbam (97.5%) Tetradifon (99.8%)
Dimepiperate (99.6%) Mefenacet (100.0%) Thenylchlor (100.0%)
Dimethenamid (99.6%) Mepanipyrim (100.0%) Thiacloprid (98.6%)
Dimethoate (98.8%) Mepronil (100.0%) Thiamethoxam (100.0%)
Dimethomorph (98.0%) Metconazole (98.8%) Thiazopyr (100.0%)
Dimethylvinphos (99.9%) Methabenzthiazuron (100.0%) Thifluzamide (99.7%)
Diniconazole (98.7%) Methidathion (98.3%) Thiodicarb (99.3%)
Diphenamid (100.0%) Methiocarb (99.9%) Thiometon (54.8%)
Diphenylamine (100.0%) Methomyl (100.0%) Tiadinil (100.0%)
Dithiopyr (99.9%) Methoxychlor (98.9%) Tolclofos-methyl (97.2%)
Edifenphos (99.7%) Methoxyfenozide (98.0%) Tolylfluanid (100.0%)
Endosulfan (98.6%) Metolcarb (98.0%) Tralomethrin (98.0%)
Endrin (97.9%) Metrafenone (99.9%) Triadimefon (100.0%)
EPN (99.9%) Molinate (99.7%) Triazophos (100.0%)
Esprocarb (99.9%) Myclobutanil (100.0%) Tricyclazole (100.0%)
Ethaboxam (100.0%) Nitrapyrin (99.0%) Trifloxystrobin (100.0%)
Ethiofencarb (100.0%) Novaluron (97.0%) Triflumizole (100.0%)
Ethion (99.8%) Nuarimol (99.7%) Triflumuron (99.0%)
Ethoprophos (97.6%) Ofurace (100.0%) Uniconazole (99.1%)
Etoxazole (100.0%) Oxadixyl (99.9%) Vinclozolin (100.0%)
Etrimfos (65.6%) Oxamyl (99.9%) Zoxamide (98.6%)
Fenamidone (100.0%)

Table 3. Analytical condition for pesticides with GC-MS/MS

Instrument GC-MS/MS
Inlet Temp 250°C
Oven Temp. 190°C (0 min) — 15°C/min — 220°C (9 min) — 30°C/min —300°C (6 min)
Detector Temp. 300°C
Column DB-5MS
Flow rate 1.0 mL/min

Temp. : temperature

cdtel] War 1~2 We/x2e] SR §EAA Al W
ok oAl ZEEEAIZE &ufel Fo] Qe ARl 1%
methanol $HF dichloromethane 7 mLE f-&3le] 5 A
ol FRITH FEAL 40°C AN TS He
%02 FIsIHA s EE Bt AA & 7Aa=
nfE g B4 g FoF Al§E acetone 2 mL, A=
2ulEgz F4 e FoF AE=
2 mLel| &3l o] 717134 o ARg-staiTh

70% acetonitrile

=47]7]
sk 20850 tE ®A77le A ARrkETE
ZAZEA7](Gas chromatography tandem mass spectrometry,

.

GC-MS/MS, Agilent 7000B, California, USA)Z Table 3<]
2o /A azeETE 54 ok B, o
AAZrpE e = Z A7) (Liquid chromatography tandem
mass spectrometry, LC-MS/MS, Thermo TSQ, Massachusetts,
USA)Z Table 49] 2702 dIAZvETY = =4 FF
& BH3,

sl
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Table 4. Analytical condition for pesticides with LC-MS/MS

OlCHI - 244 - AR - EHR - 23

Ton

Instrument LC-MS/MS
Column Acquity UPLC-BEH C18 (2.1 x 5 mm, 1.7 um)
Flow rate 0.4 mL/min
Injection volume 1l

A : 0.1 % Formic acid in 2% Methanol

Mobile phase o
B : 0.1 % Formic acid in Methanol

Time (min) A (%) B (%)

0 95 5

0.2 95 5

Gradient 4 100
4.5 0 100

4.6 95 5

6 95 5

& AR MolAlF 10% olsk2 skt A3 (limit of
detection, LOD)2} A #8H (limit of quantification, LOQ)
£ ICH (International Conference on Harmonization)ol|A]
AA G A o 7 A4 sk

LOD=33c /S
LOQ=10c /S

c=%
S = A 7]27](The slope of the calibration)

28y Bt

A3F 2 I37He] Qe e S8l AEA AE
H zEEeke] zhEgd Awde]Eye] HvAEAl
(2015) = 1%7}%‘4 AU FEAFAFES ol&3ato] w2 1
o AU H3H FHEDI, mgkg b.w/day)ys FH3IL,
olg et FAHXE A FYFEMAA A Fe] FIFIE7]
Z(MFDS-Korea food code, 2018) % 121 U 3] &%
(ADI, mg/kg b.w/day)=} Hlaate] ofzff 2]z 7Fo] flsj=
(%ADDE 2F=Esiaitt. o] o gl Wt AT FAH
Al A AR Bt AT B 4% A5017)E F
aated 65 kg 71FCE SIS

- EDI

A = (%ADI) = ~5r 100
7E=|jl_|. al J—I_J'él-
MY AS

7} 5ok 3|8, AE 2@ A= Table 500 o
ERf AT 24 Foke] AHAAIE 0.9910~1.00000-2 S5

A X H_‘g__ E%‘\

. L 75.1~100.6%0) 2L WHo A
e HAG BAHOZ AJggt Ao

S
(=)

@
fitl
re
>
e

2w AEe dAAErEaE AR
019 mg/kg, 71A AR ET)Z Ak
.003~0.014 mg/kg ©1{t}.
AlEfre Zil% 2 AR AR S P%%‘Zk =k
AE7HE BUN AR T Aok A
£ Table 63} QD}. A A E F 1219 127} MRLE %
sl R FATES 0.8%S UEIAL, 1167119
A g FRgefo]l AEHo] REt AEES 885%E
UepiSith $-43 | A3 AlF 174004 chlorpyrifos7}
2.6 mglkg HAEEo] MRLS! 1.0 mgkgs 238t} B3k
R ASAE 1 5 T AFAA 2% o] 5o
o] A&H ALEJ} °F 70%E AFAskieh. a3t a7t
7ol A8 FaFe AR Aulshs 717ke] Aol th
ek -l Fel & 71 s %E‘ AL 01 Jz - 3F
£ WA flEl o8 9 &

—

O

717F ARgElor & = 9l 019} 71;—8— olfE 2% ol
Fefo] B Al A5 HINE] AEHIS = UTh
733 A5 950 = MRL—°— Z343 V) NEE £33 84

N A F(88.4%)0NH &
Al ZoM e skl %

FRgefo] HAEHAL
AREoRo] AEEA] hth IR AR 36
N F &F MRLE 233 A8 f19eH, 32719 Alﬂoﬂ
A 71FA] olEte] Feko]l HAEE HFEY HEES
88.8%= YERSITE Kim 5(2006)°] AAJe FEx A
o} IFEIIFY] AREeF RUEY Aolr FFwer
AZEL 764%= 43I oH, Kim 5(2010)0] AAsH 7
A 5 AXF E I3t ARse RUEY A3

['

o] WEH ATE A E 444% 2L TE2712 A8 47.6%A4
ARioe] 7 ggop:]- EEUP, Hong &(2011)°] 737]%=W

FF Al E A1 A3 39.0%
9] AlFofA %}%%M gﬂ 3 2.9%2] A]FEollA MRL
< TollA AN B HEEC] B
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Table 5. Recovery, LOD and LOQ of detected pesticides

T R duFet axVIR URs ZUEY H Qs &t 45

.. . Recovery = RSD(% Correlation LOD LO
Pesticide Detection Type 211=3) (%) coefficient () (mg/kg) (n=5) (mg /kg)(%n=5)
Acetamiprid LC-MS/MS 945+33 0.9985 0.018 0.054
Acrinathrin GC-MS/MS 929+0.8 0.9996 0.006 0.018
Azoxystrobin LC-MS/MS 89.9+3.0 0.9983 0.019 0.057
Bifenthrin GC-MS/MS 100.2+0.2 1.0000 0.005 0.015
Boscalid LC-MS/MS 942+33 0.9998 0.019 0.057
Carbofuran LC-MS/MS 91.1+£39 0.9978 0.016 0.048
Chlorantraniliprole GC-MS/MS 942+12 0.9990 0.011 0.033
Chlorfenapyr GC-MS/MS 100.6 + 1.7 0.9977 0.014 0.042
Chlorothalonil GC-MS/MS 93.6+£2.0 0.9988 0.014 0.042
Chlorpyrifos GC-MS/MS 96.8£2.1 0.9997 0.005 0.015
Chromafenozide LC-MS/MS 80.1+1.7 0.9922 0.011 0.033
Cyflufenamid GC-MS/MS 99.5+0.6 1.0000 0.006 0.018
Cyhalothrin GC-MS/MS 90.2+£0.9 0.9910 0.005 0.015
Cypermethrin GC-MS/MS 89.3+7.0 0.9910 0.007 0.021
Deltamethrin GC-MS/MS 100.6 + 0.4 1.0000 0.004 0.012
Dimethomorph LC-MS/MS 100.7+2.0 0.9975 0.011 0.033
Edifenphos GC-MS/MS 100.1+£0.3 0.9999 0.005 0.015
EPN GC-MS/MS 98.4+0.5 0.9999 0.003 0.009
Fenarimol GC-MS/MS 855+2.1 1.0000 0.005 0.015
Fenazaquin GC-MS/MS 91.1+14 0.9923 0.009 0.027
Fenbuconazole GC-MS/MS 923+1.1 0.9990 0.008 0.024
Fenoxanil GC-MS/MS 96.6+1.2 0.9977 0.008 0.024
Flonicamid GC-MS/MS 99.2+£0.3 1.0000 0.004 0.012
flufenoxuron LC-MS/MS 100.0 +4.4 0.9992 0.012 0.036
Fluquinconazole LC-MS/MS 89.7t44 0.9997 0.017 0.051
Flusilazole GC-MS/MS 98.2+0.2 0.9999 0.006 0.018
Flutolanil GC-MS/MS 98.8+1.1 0.9988 0.010 0.030
Indoxacarb GC-MS/MS 101.0£0.3 0.9995 0.007 0.021
Iprobenfos GC-MS/MS 849+2.1 0.9911 0.011 0.033
Iprodione GC-MS/MS 822+39 0.9935 0.014 0.042
Iprovalicarb GC-MS/MS 98.7t14 0.9982 0.010 0.030
Isoprothiolane GC-MS/MS 792122 0.9911 0.014 0.042
Kresoxim-methyl GC-MS/MS 89.6+ 1.8 0.9983 0.014 0.042
Lufenuron LC-MS/MS 1003 +£2.1 0.9966 0.019 0.057
Mepronil GC-MS/MS 82.9+2.0 0.9910 0.005 0.015
Methoxyfenozide LC-MS/MS 1004 +42 0.9999 0.016 0.048
Novaluron LC-MS/MS 79.1+43 0.9974 0.016 0.048
oxadixyl GC-MS/MS 90.0+3.5 0.9928 0.010 0.030
Pentoxazone LC-MS/MS 99.2+£0.2 1.0000 0.006 0.018
Picoxystrobin GC-MS/MS 933+0.9 0.9999 0.003 0.009
Prochloraz GC-MS/MS 933+3.1 0.9931 0.010 0.030
Procymidone GC-MS/MS 879+ 1.0 0.9996 0.004 0.012
Profenofos GC-MS/MS 99.4+£1.0 0.9999 0.005 0.015
Pyraclostrobin LC-MS/MS 973+£3.0 0.9993 0.013 0.039
Pyridalyl GC-MS/MS 942+12 1.0000 0.012 0.036
Spirodiclofen LC-MS/MS 75.1£55 0.9910 0.015 0.045
Tebufenozide LC-MS/MS 80.3+22 0.9913 0.019 0.057
Tebufenpyrad GC-MS/MS 948+13 0.9981 0.009 0.027
Thiacloprid LC-MS/MS 99.4+£04 1.0000 0.011 0.033
Thiamethoxam LC-MS/MS 86.1+2.7 0.9920 0.018 0.054
Tricyclazole LC-MS/MS 84.7+13 0.9938 0.011 0.033

Trifloxystrobin LC-MS/MS 932+1.1 0.9972 0.019 0.057
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Table 6. Pesticides detected in dried pepper and pepper powder

No. of Sample No. of detected (%) No. of not detected No. of violation (%)
Dried pepper 95 84 (88.4) 11 1(1.0)
Pepper powder 36 32 (88.8) 4 -
Total 131 116 (88.5) 15 1(0.8)

AFolM 2AbE AEERT B &2 olfre & d7E ¥ 7b B7] wiEol (Kim et al., 2007), 25 ¥ - di%2] Fe=
8 AR A3 Al Al7le] A Ao AdriH] ostr] Q18 o ARSFH ARE- SIS FTMAAK A
120% ©]’¢ @5 3}o(The Agriculture, Fisheries, Livestock o B3 IFE AE&FFRE]Y] wie 5 AX
News, 2017) £A=]o] Aakgo] Adin] 23% o4 7ha T AT IR wE FEEE ATV oY 7 &
% ¥ 219 (KREI-Observation of seasoning vegetables, 15| ko] R 7hs/do] ATHKim et al., 2007). F
2017), o213 AHE S o B A 8sh7] flaiA tgdt & 7H o, vFo AxE Qe F3 o] Hgko] 7hasid
o %S oY 3] F7H AR als AoR FFHIL o A Az Aolle AZFEHA @ Fe] 1z F 771733
T 2 frese IFAIRAANY FFR TS MAS AZHAE 75 o
4 ATHKim et al., 2007). 1252 FA17]7} 9~1092 B AN AXF 9 IR AR T AEE 5o 52
2 ok 78R AulkE Aok Skal(Hong et al., 2011) Zoll tisll 7t FoFe] AEFE7F MRLY] 70%E Z3s8h=
Ao B4 vpolgAE wizishs XISlEe] Mol 7 A ool wet AEE A FE] F5 E7{3 = Table 73
ato] Ae] thi-Ee] A5 717kl AA 2 W - sl Fe] vl 2o HAEE 2% woFE A 23%, AA 25%, A

Table 7. Number of detections relative to the pesticide maximum residue limits (MRLs)

Pesticide MRLs Detection range above MRLs MRLs No. of detected
(mg/kg) (mg/kg) MRLs 100% ~ 70% 70% ~ 0%
Indoxacarb 5.0 0.2~2.7 - - 56 56
Pyraclostrobin 3.0 0.1~2.9 - 1 35 36
Chlorpyrifos 1.0 0.1~2.6 1 3 25 29
Chlorantraniliprole 5 0~4 - 1 25 26
Flonicamid 14.0 0.1~0.8 - - 23 23
Pyridalyl 14.0 0.2~1.0 - - 23 23
Azoxystrobin 7.0 0.0~2.0 - - 18 18
Thiamethoxam 7 0 - - 15 15
Cyhalothrin 2.0 0.1~0.4 - - 13 13
Acetamiprid 10.0 0.0~0.5 - - 10 10
Novaluron 49 0.1-0.6 - - 9 9
Tebufenozide 10 0~1 - - 9 9
Trifloxystrobin 12 0~1 - - 9 9
Chlorfenapyr 5.0 0.1~0.3 - - 8 8
Fenbuconazole 2 0~1 - - 8 8
Chlorothalonil 15 1~5 - - 7 7
Bifenthrin 3.0 0.0~0.3 - - 6 6
Lufenuron 2.0 0.2~0.4 - - 6 6
Boscalid 10 0 - - 5 5
Dimethomorph 7.0 0.2~0.6 - - 5 5
oxadixyl 35.0 0.1~0.2 - - 5 5
Acrinathrin 7.0 0.2~0.4 - - 4 4
Chromafenozide 14.0 0.3~0.5 - - 4 4
Methoxyfenozide 5.0 0.1~0.5 - - 4 4
Profenofos 14.0 0.5~1.2 - - 4 4
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Table 7. continued

Pesticide (rl\r/llgkL;) Dete(:rc;g/ﬁgr?nge ]2\1}[)12\]:2 10 01(\,2131‘75 0% 7 OE;?ELS% No. of detected
flufenoxuron 7.0 0.1~3.4 - - 3 3
Iprobenfos 1.4 0.1 - - 3 3
Iprodione 15 0~1 - - 3 3
Picoxystrobin 7.0 0.1~0.6 - - 3 3
Tricyclazole 21.0 0.1~3.9 - - 3 3
Carbofuran 0.35 0.13~0.15 - - 2 2
Cypermethrin 2.0 0.7~0.9 - - 2 2
Edifenphos 1.4 0.3 - - 2 2
Fenazaquin 14.0 0.3~0.4 - - 2 2
Flutolanil 7.0 0.2~0.3 - - 2 2
Isoprothiolane 1.4 0.1~0.2 - - 2 2
Kresoxim-methyl 14.0 0.6~0.7 - - 2 2
Cyflufenamid 2.1 0.2 - - 1 1
Deltamethrin 1.4 0.3 - - 1 1
EPN 0.35 0.33 - 1 - 1
Fenarimol 5 0 - - 1 1
Fenoxanil 3.5 0.2 - - 1 1
Fluquinconazole 14.0 0.1 - - 1 1
Flusilazole 7.0 0.1 - - 1 1
Iprovalicarb 7.0 0.2 - - 1 1
Mepronil 0.35 0.35 - 1 - 1
Pentoxazone 0.35 0.24 - - 1 1
Prochloraz 21 0 - - 1 1
Procymidone 15 9 - - 1 1
Spirodiclofen 35.0 0.1 - - 1 1
Tebufenpyrad 3.5 0.4 - - 1 1
Thiacloprid 7.0 0.1 - - 1 1

oA 3%, AEA 15Ut ASAE indoxacarb, chlor-
pyrifos, chlorothalonil, pyridalyl ¥ flonicalmid’} & 7
Z Fom, AAl= pyraclostrobin, azoxystrobin ZL2] 3L
trifloxystrobin®] 2 HEFSth HEH 4E T AXF
] EH?SH MRLe] A= o] e sk 215800 eH, 7
Folle= *4765401 IA] AR IR Fse] MRLO] A7 &
01 9}01 1 3o il 7HAES] 8 MRLS 2868
A= ToFol 24Tt 2 9 AEH 7 Tk AT
o} 73 = tholl MRLo| A H o] A dnt. HA|H o=
7P s A& 592 indoxacarbZ F 5671 Al 5.0l
A AEHJAL, 7L T2 2 pyraclostrobin 3671, chlorpyfisos
297}, chlorantraniliprole 267§ 2|3 flonicamid®} pyridalyl
2370 o & WIWs] HEEAr. B Ao Aot Hlset
A, B A2k AYATAAE AHEH, Gang 5(2017)
L AXFE AE 200 F T /\LJ_(C’k 33%)01]*1 pyraclos-
trobin®] FZ HIEE AEZHUSS B 2H, Hong &

2011y 10570¢] 7T A8 ZF 167H AN Z(F 15%)°l1A
chlorpyrifos7t =& HI=2 HEHASS HAFAUTE Atk
7F, Kim 5(2006)°] RUE Y Aoy = E4¥ FIx7HF
870l A] B chlorpyrifos7} 71Z& % 4}l 2t} Indoxacarbe
OxadiazineZ| ol 43k AEA| 24 WAt)o] ofd AEA]
o deire W A4S Uehlr S0 Hdg sietE
(Bostanian el al., 2004)Z 23] & = thx 2l 3
< Tl (Yang el al, 2004)S *WAsH ] f1siA 6¥
T H FE7|7HA] 53] AR-(Yoo, 1992)8te] 7H7-3131

Zlolt}. Strobilurins] AHt#91 pyraclorstobin 2
o] A7)0l AHgEo] YWty FHT= AN 3 3
}—?—Oﬂ 2o] A& Ao E BIFEHKim et al., 2010).

S, f7190A ASAIQ chlorpyrifoss EY =& Al 2~4
7H%J BEo] FaAE Holw HRAo] 71 FofolH, o=
NFR| BYE T FF E AR U] ¥ & Adrt

2004). Pyridine carboxyl amideZ] A5A

PH Gl rUlO

(Jung et al,
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Table 8. Risk assessment of the pesticide from dried peppers and pepper powders

sample esticide Concentration ~ MRL  Daily food EDIY ADI”? Hazard

p P (mg/kg) (mg/kg) intake(g)  (mg/man/day)  (mg/man/day)  Index®

D“ffopge_gper Indoxacarb 2.7 5.0 2.75 0.00743 0.65 1.142

Dr;;‘i g’_effer Chlorpyrifos 2.6 1.0 275 0.00715 0.65 1.100
Dried pepper .

0005 Chlorothalonil 5 15 2.75 0.01375 1.30 1.058
Pepﬁﬁr()g‘_’lwder Indoxacarb 24 5.0 2.75 0.00660 0.65 1.015
Pepper powder EPN 033 035 2.75 0.00091 0.091 0.997

0209-5
Dried pepper oy 1 rothalonil 4 15 2.75 0.01100 1.30 0.846

1213-15
D“ffzg‘fgper Indoxacarb 2.1 5.0 2.75 0.00578 0.65 0.888
Dr‘fgzge_gper Indoxacarb 1.8 5.0 2.75 0.00495 0.65 0.762
Dried pepper

o Indoxacarb 1.5 5.0 2.75 0.00413 0.65 0.635
Dried pepper Carbofuran 0.15 035 2.75 0.00041 0.065 0.635

1027-14

YEDI : Detected concentration (mg/kg) x Daily food intake (g/man/day) / 1000

»ADI : Acceptable daily intake (mg/kg b.w/day) x 65 kg

“Hazard Index (%ADI) : (EDI/ADI) x 100

flonicamid= 3 Fol8A ASA| 2 (Morita et al., 2007), 2} AzAkel AR WA FA47F Dos 30% 5520 =Est
£ WS 53 F57) folal] aFE F5E v £ Al =W FAIE dof sk 2oZ 45k AUrk(Lee at
A 717F RS ATk $oll A=A AR st al, 1997). & dodMe AEE EE 5% %ADIt
fe1p

=

7 AEHUS 7FAE Ao

A5kl MRLY 70%5 ZHsh= AlEe 9o,
23 F  chlorpyrifos (471]), pyraclostrobin (171),
chlorantraniliprole (17]), EPN (17]1) ZZ2]3L mepronil (171)
ek, olele AREe tEARS A¥AY % ot
B QA e MRLE 2348 7F5 4ol

ARATE. E3], chlorpyrifoss 4712 Al&oA] MRL 70% ©]
Az o] b Helddl o Fo7F 2o Ao= wdt
A},
=9 IR A20l| st %ADI #lsi = H7t

sl AEH 1ol AR F 5% 7 2 Bk
2 AF3 AR 10719 3 %ADI] 23 FoPd 28]
T 7S AAE A= Table 83 72t} woko] 7P %
2 ZHSE AR T HAEE 592 indoxacarb,

chlorpyrifos, chlorothalonil, EPN ZZ2]3 carbofuran®| %12
o, 7t72+e] %ADERE indoxacarb 0.635~1.142%, chlorpyrifos
1.100%, chlorothalonil 0.846~1.058%, EPN 0.997%, carbo-
furan 0.635%°]1tF. FAO/WHO9IA = %ADIZF 10% w5k
A 7AF AEEE AT Zaut 9laL, 10%E 29t A

12%E 23314 edof FFA oL
Fof gk zHFEeF Aol W AoE AE & <
T} H|=8HA Kim —0—(2006)94 2B
o] 25k BUEE 2 fside Bt A Zé_PMVE
FZ7FE9] %ADIZ} 0.009~1.568%= b}EM e 9
= Yeplidt} =31, g 2HECl A]FAYA HAEE indo-
xacarb (5.890%)%} chlorothalonil (6.327%)2 %ADIQ‘r H]
W3} (Yang at al.,, 2017), 2 AFolA AT} I7H
F AEE F T %ADIE g 5.2~7.54) ¢ ¥ =
Olait}. H|Z B oA AEH %ADI gro] daiet =
2 oPYARE, AvF 13RS 28 5o 7H e
AX & AAY 7 f=rt o gold AoR dddn
(Kwon et al., 2009). W2pr] FFAGA FE=L U=
35 9 337k 9Ele Hrid s ks el A
o2 v
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2 % B dAye FFAY9AM FEH e 3Tt AT e RUEY B 1Y AF5E7HED)
7 1Y HHFLHADDY H(%ADDE o83t e Hrtslaitt. 208F¢] w2kl tia] GC-MS/MS 12| 3
LC-MSMSE ©]-&3 thgsotide 24 oR 25k BAeIth. £ 45 11671(88.5%)°] Al=ellA] 52F
9] o] AZYIL, AXF 17(0.8%)2] AN chlorpyrifose] #HF52Fs]-8715(1.0 mgkg ©lshS %3
(2.6 mg/kg)atith. AFscko] HAEE AR 1167 3 10871(93%) A 2 275887152 70% o]8k2 HAEE
th. HEH 5] Y= indoxacarb, pyraclostrobin, chlorpyrifos, chlorantraniliprole, flonicamid Z2]3. pyridalyl
ol AT). ZFEo] AEH Fe] Yl E(%ADDE 0.00003~1.142312 FFZAA N F5H7 Qe AvF %

o}
F7PEE Y e R AdE
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