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Monitoring and Risk Assessment of Pesticides Residues
in Pre - Harvest Ginseng (Panax ginseng C. A. Meyer) in Jeollabuk-do
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Abstract This study was done to investigate the pesticide residues of ginseng cultivated in Jeollabuk-do
from 2009 to 2016. The total number of samples were 1,942 cases in the production stage and 189
compounds for pesticides. These were analyzed by multi-residue Analytical method using GC-ECD/NPD and
LC-UVD/FLD. There were 680 cases detected the pesticide residues. Among the 1,942 samples, residual
pesticides were detected in 680 samples. The ratio of detection was 25~46% and the average was 36%. 31
pesticides were detected in ginseng, and Tolclofos-methyl was the most frequently detected in 525, followed
by Azoxystrobin 80, Thifluzamide 43, Boscalid 22, Difenoconazole 17 and Cypermethrin 13. In addition, 10
components that do not have safety guideline for ginseng, including Chlorpyrifos, Diazinon, and Procymidone,
were detected. The rate of two or more compounds detectded was 17%. The total number of samples
detected over MRLs was 40 cases which was 2.1% on average. And Tolclofos-methyl was detected 15 times
and the concentrations were in the range of 0.36 to 3.55 mg/kg. Followed by Boscalid 5 times, 0.44-2.05 mg/
kg, Cypermethrin 5 times, 0.19 to 6.14 mg/kg, and Azoxystrobin 5 times, and 0.20 to 0.43 mg/kg. The risk
index for Tolclofos-methy was 1.7 x 10™*% and the detected over MRLs was 1.8 x 107'%. Although the result
of the risk assessment is low, safety management should be continuously carried out considering the steady

increase in the pesticide ratio of detection.

Key words

A

rhu

014K (Panax ginseng C. A. Meyer)S HAZH
AR o] b B5S 7L Slo] 3] AfuE AL
de FEUER] tiEARl S4bEelm A7 sAFolth
(Park, 1996). 2128180 2 ThAA) 2BAEZ 46dS

e

of flom sy, RN Tl Walsh wlolw, ¥
2 54%, BRI S3E ¥R 1siA woFe] A
4-o] FFAoth(Kim, 2007). < £0] 2187 FdgT¢}

el

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

Ginseng, Residue Pesticide, MRLs, ADI

54

FAHE] gt
A e oAt

olthEE A F
2015). Q14+ Aul=]
THOE FA =] U
0F H=o2 FHOH 1 FoAXE A5
o2 AuiHA o] FFIaL e FAlolth A
A HA-S 1,715 ha=, A=9] oF 12%°]™, AYAkeke 3,157
Eo7 A2 15% FFOE H|wF & Ho|th2015. ¢!
AEARER Al - EERIMAIH A, SRS ET

Ak,

A Qe A = s TEE sk AdA
zeegrd - HPIUS F3AE 238 of 17055010



HEX MAED] AMO| FRSOr MR U Sishy Tt 55

FERIAAHA, 2 - Hall 5 H85, e s WA F8 A7 o] FoA] 3L ATH(Choi, 2010).

H3], 2017). EEF)S FREefeldrEe HAEA e BUEE AR 2 Fo)REetdA, SsikE
5 A0 9]te] 19950l A2 A EAL 0] 4] FHAEY, RASAEATYE 59 AR mATAa
oFZobH A TA] 2004-183 2 F71 AAIEHEA QA4HA SollM A&Hoz Fgsie] HIET JtKKim et al.,
gk 2759 5 712 2 40 AU o] Folx ol 2008). SRR ofvet fEAge] 7 sdaeM s
2ol gk 71243 ARl o] A&EHA 2007 d =00 3343+, A=e] of 7o) whet i} wok AES g ste] HREek

2008 0] 3445, 200939l 602501 AAE imino- A4S o & AxE dusia glor, i Aedes &
ctadin ¢ 87F 22 ZIIEACHAEFTH 2Fe] 7 2 Aegdolr AFE 5 ARsdY A AR AAlEia
T4 2017-57%, HHE3 sAHE] B AFSEI1E, AF ATHKim et al., 2010). o]x7 FFol| thgh An|rke] E4
O oFEQIHA], 2017). mI=¢] 7%= Qlatell gt 2HR-5oF S dfasla ebE FAHE Ak §jsle] Uuk TR
8870l 209802 AR glom ZAF EFse st HRsoF BUER 2 84 Hrke oy 7]HedA
617 “dito] AR =] o, vk ZAjFol| 77 AR AABIAL YA Q14ke] ZFEeF BUEE At tha v
o thaf 887150l 2= o] Ut} A=Al tolclofos-methyl ek Aotk Egk QIAke] 8 AL E 4] F717F oA
ARL ) ARsE71F0] 2010874 0.3 mg/keol Lo ool HAFH o] A3 E|UEte}l T UK 7|deA e <l

U 201195H 1.0 mgkgo 2 W7 A S0tk Y FA Aol tigk 2Rk AF7E A=A Qo] kA gHhe
EEAAee it kA zAL 271 @AY 2007390 < SAAET FE3 Ao tH(Noh et al, 2012). WA =9
Aoll dhallA] zHgoF 31 RS #A8en, 2008 FEEARE Y ARA AN AAE QA4 b zAL A
41, 2010140 186, 2011l 1894 E = A} grfjsled & A5 vio= Qo] Aser lsidE Frtste] Qe
AR 1897380 st QP ZANE AAlskaL Qi) &2 bAAE 712 ARE AL, 2HA] tigk ikl of
A& Q] ok AR 82X A4S 95t g 5oFe] PN MBS Srstaat Jrt BAS Y
ZEFEA7] GC-MS/MSSF LC-MS/MSE: ©]4-¢ QUEChERS Eis=g

(Quick, Easy, Cheap, Effective, Rugged and Safe) ¥4

‘ Weighing ‘ ‘ 30 g of sample in a polyethylene bottle ‘
\:

‘ Homogenization ‘ ‘ Add 90 ml of Acetonitrile and grind for 3 minutes at 5,000 rpm in a homogenizer ‘
l

After 20 ~ 30g of NaCl was added, shaken in a shaker for 30 minutes and

Centrifugati . . .
entrifugation Centrifuged Centrifugation at 3,000 rpm
\:
1) GC: 45 ml of the supernatant was concentrated and then re-dissolved
Concentration with 3 ml of methylene chloride containing 5% methanol
2) HPLC: 12 ml of the supernatant was concentrated and then re-dissolved
with 2 ml of methylene chloride containing 5% methanol
l

1 GC
- SPE cartridge(Amino-propyl, 2 g) conditioning : methylene chloride 5 ml
- 2 ml of the sample solution is taken, and 6 ml of methylene chloride
containing 5% methanol
- After concentration, redissolve in 2 ml of acetone and analyze by
instrument (ECD, NPD)
Clean up 2) HPLC
- SPE cartridge(Amino-propyl, 2 g) conditioning : methylene chloride 5 ml
- 1 ml of the sample solution was loaded and eluted with 6 ml of methylene
chloride containing 5% methanol
- After concentration, redissolve in 1 ml of acetonitrile and analyze by
instrument (UVD, FLD)
3 Dilution : GC , HPLC 0.2

Fig. 1. The serial processes of the sample preparation for injection.
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QAatollM B4 7Hss AR 189% RS tIeR il

=2

Aol o]&g {718l acetone, methanol,
dichloromethane, acetonitrile?} sodium chloride 52 Merck
A ZHREoF EA4 8- (pesticide residue analysis grade)©]™,
Aol ARESE /352 (solid phase extraction, SPE) 7}E
2]2]:= PhenomenexAFe] Amino-propyl (2 g)AlE0]UT}. i

>
)
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2 B
EF]

T=

M

F

FE4 18952 Dr. EhrenstorferAle] A& B35S 7+
Z} acetonitrile & acetone®Z = 1,000 mg/L B2
ZA8AY, AccustandardAFe] ©F 1,000 mg/LZE ZAE %
TES At g el ARgsta 2 T8 2T
E4E zAE.
FE Y EH

AAMee AFOHEFHAA IA] v EE AR

(Multi class pesticide multi residue methods) A 2§l <3}
o FYAThFig. 3). AEW € AEe &2 7P 2
o] AAT & A5t FHate] mRfsith AR 30 g
Zogd Wol A3 5 acetonitrile 90 mLS F7}5}]
7] (homogenizer)& ©]€3t> 5,000 RPM (revolution
per minute)® 2 3%-7F $Z3}3 sodium chloride ¢F 30 g&
A7} ste] AR & FAEESIT GC (Gas Chroma-
45

=
=

R
5

T

tograph) 418 45 45mL H3 T 40°C 52 F(water
bath)oll A 7%} 5531 5% methanol 3+ methylenechloride

Table 1. GC operating condition for residual pesticides in ginseng

Olok
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fon

B2 A}

A=
10 0©
[e)

3mLE €33}, LC (Liquid Chromatograph)
N2 12mL FHdtd Y FF F 5% methanol FHr
methylenechloride 2 mLZ £3]5le] AA|-8 A|lE2 o] &3}
At} FA= SPE Cartridge (Amino-propyl, 2,000 mg, 12
mL)E GC ¥ LC 3522 AFE-3}93L, methylenechloride
6 mL= conditioningdtth. 12} 7 w5 § &ali3t A&
9 GC2mL, LC I mL 4 77t 29 §- W3 5% methanol
Sh3 methylenechloride 6 mLZ &A1 % 1]A| F=3}o]
A31"9 AEE GC #4842 acetone 2 mLol| A-&3lst,
LC #4182 acetonitrile 1 mLell A|-&3l3te] syringe filter

(022 pm, 17 mm) Jzhsle] 717] B3,

7171 =d

2715 Gas Chromatograph (Hewlett-Packed 6890,
7890 Series GC System, U.S.A.) ECD (electron capture
detector) 2 NPD (nitrogen phosphorous detector)2} High
Performance Liquid Chromatograph (1100, 1200 series)
UVD (UV absorbance detector) 2 FLD (fluorescence detector)
g o]&sto] BAsIeH, 7 717] #4 21 Table 1, 2
o} 7t} Thifluzamide 5 132°3%-2 GC (ECD 4 group,
NPD 4 group), Boscalid 5 57342 HPLC (UVD 3 group,
FLD 2 group)& #4513t}

dAES%S oM "ot

Al Hrte  AFeoFEPdA (Korea Food Drug
Administration. KFDA ZH7-52F s|o]ef#o]2e] 1d4 5]
8- (acceptable daily intake, ADI)?} BFZFHS vlgto
2 195734 % F(estimated daily intake, EDIYS AH&3lo]
2W7+S ZAR-5oFe] Aol dFFoR SHIelaL o] & st
Hrkstatt. A% AR R3S vl EPA (Enviorn-
mental Protection Agency)®] 91314 H7he] wel &
A o]aldl AR ol AEdHAY] Anks w8 e AR

NPD

ECD
GC GC-7890 series
Column DB-5, DB-17 (30 m x 0.25 mm (i.d), 0.25 pum)
Temperature : 260°C
fnlet 1 ul split ratio 50 : 1
Temperature : 320°C
Detector Make up (N2) : 60 ml/min
Oven

% Total run time : 40 min

Temperature : 260°C
1 ul splitless

Temperature : 320°C

H2 : 3.0 ml/min

Air : 60 ml/min

Make up (N2) : 10 ml/ min

80°C (2 min hold) — 10°C/min — 200°C — 2°C/min — 220°C (4 min hold) — 10°C/min — 300°C (4 min hold)




Table 2. HPLC operating condition for residual pesticides in ginseng
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UuvD FLD
HPLC HP-1100 series
Column Phenomenex Gemini NX (15 cm, particle size 3 pm, C18)
Injector Injection volumn : 10 pl
Detector ~ Wavelength : 254, 230 nm (UV-3group) EI)::;?;[(I)? : 4136011“131
Time water Acetonitrile Flow (mL/min)
0 70 30 0.8
5 70 30 0.8
Mobile Phase 20 40 60 0.8
40 40 60 0.8
50 20 80 0.8
60 5 95 0.8
o 7 B OSEef tHdE B R AR 7hsslglon v 3

2450 HaF 2 mgkg)ol o4kl 19 A3 2K (ke)
Sl Bh=rel o] HFA (55 kg) &2 Uro] FUTh 2

AT FF S=le] BHAFS wst
M AFE B 9] ARk 1N1YFEHHT
(EDI, mg/kg/dayys T-3l5ict. Hg diReef 194358
F(mg/kg bw/day)ell e=1¢] BHAIFS wate] T2l
Aok 1911947518 %HADI, mgkg/dayye 7-st3iTh.
RO R AHrser IR AAES 191944518
Fo' ey MESE Uehflo], IRgeF HF38% o
H] 2o]4H&S% ADIZ 23St Ahn et al, 2013,
Jang et al., 2011).

* ADI (121194 7181 & %, mg/kg/day) : 194 58] &%
(mg/kg bw/day) x 55 kg
- 194 7 3-8 F(mg/kg bw/day) : KFDA 755 <Fd]
o g u] o] &
* EDI(191€ 334 3 %, mgkg/day) : 195+ 43 %
(mg/kg bw/day) x 55 kg
- 1934 A 3 FHmgkg bw/day) : [ %7 FHmg/
kg) x 19 2] & 41 3 #F(kg)] / 55 kg
* 9% ADI(Hazard Index) = (EDI / ADI) x 100

o =
Ay 4 o@
HMH H=
= Ao

-

=]

Fred e vae] WAoo R FFAERAE AT
Az B Ade] Fre 0.01~10 mgkeol A
(coefficient of correlation, R*)7} 0.9982-0.99992 %33t
X438 Bt} 21Z& 3 (Limit of Detection, LOD)= =
ErtEIH gl Ao ZR(SN)9] 34 o) UEhl=
Fo =2 GC A A2 0.001-0.020, LC 2332 0.002-0.040
mgkg FELE R e At A
A REES SREefol ASHA ¥ A4t AR F7t

slo] 33] WEE AJYsle] 348S A3 A3 71-135%

T8 ] 7k Ho| A4 (coefficient of variance, CV)E 10%

olsigitt. wabA & A2 CODEX®| AUE A%7]

& WHolAIF 15% o9} w&X8H LA Al 2017-55, Al
S 1§

2 AR ERRAAYIES WAL,

wn

o

TEHE WY

T4t 1942790 thek 2w ol
36% ©] FatellA ko] HEHT
Ab 27] 9L 2009 AN 23671 FollAl 717 4
Lol A goko] A&H o] 30.1% < B, 20109

Az, £ 63074¢] oF
Sl

= N =

o>,
i
o
i
i

o= 29.2% & H|Sg ol oyt 2011d =] 2527 F
NA 13571€] FatellA] Foko] AEE 0] 53.6%= HEEC]
UAH O Z =7 YERRTE. ©]& tolclofos-methylo] wid 3
o 657 ZHAEENoU 2011390 13072 oidrt) Eol
AEHo] HA AEE0] AT Aow Bl 2012d9=
24.9%= TR 743193, o] 20169714 309, 35.5,
35.1, 45.6%2 wofo] AEHE HEL veY tha =
O[A] = A2 YERSIT

7 AE AEE quREEIE 48 29, ree =
g FAHG ABE BF 40701903 20099 FHF AR
E 127402 Hlgo] ¢ 5.1%2 7P =4 YRtk 2010
A AlRE THOR 23%2 #asiion olF A
o7 Z44dte] 2 20169008 FAE BlEo] 1.1%E
FEAbEo] HAR: S| 9F v o ake] A 3
& 2.1%= UERIth 200935 201537}
= AT HES 1.83.5% mid duk Fak
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Table 3. Residual pesticide detection compounds by year

o
pon

0

No. of samples

Year No. of sample ~ No. of sample  Detection detected Detection over Detection Types of
analysis detected rate (%) over MRLs MRLs rate (%)  compounds pesticides
2009 236 71 30.1 12 5.08 72 10
2010 301 88 29.2 7 233 126 12
2011 252 135 53.6 5 1.98 143 8
2012 269 67 249 5 1.86 77 11
2013 272 84 309 0 0.00 86 5
2014 242 86 355 4 1.65 97 12
2015 188 66 35.1 5 2.66 90 12
2016 182 83 45.6 2 1.10 113 6
sum/
(average) 1942 680 (35.6) ®) (2.08) (101) 10)
160 -
140 A
120 -
No. of detection
100 4 pesticides
u No. of detection
tolclofos-methyl
80 -+
60 -
a0
20 1
o
2009 2010 2011 2012 2013 2014 2015 2016

Fig. 2. Number of pesticide detection and Tolclofos-methyl detection by year.
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SOMEY AE LY

olatollM AEHE FOHEL BF 31Fo|len, HEu
T= AHA| tolclofos-methylo] 52532 7P EWkom
A N7t 7P B AET tolclofos-methylZ ¥ 14
3], FEE 0.365-3.550 mgkee] MIZ HEHATE Kim

5(2014)= tolclofos-methyl A3%-0] Q14te] ZUEH 2 <t
A4 A FA3E AR AEHY AENE Ee Fo}
FHRAl Halo]l Fasittarl skl 2009934 20100
AFE 8715 235 4 194 FolA 1119 58%7)
tolclofos-methyl AJ%-0]$12™ 20113%H tolclofos-methyl
2 9lgh FA3} ngo] 7HAEIATE o] tolclofos-methyl]
ZHF8-871E0] 0.3 mgkgelA 20119%0] 1.0 mgkgS =
Ak 249 A3 AEE Zog Bl A=HoF 2008
7+ 2009391 tolclofos-methyle 214k QEAA ZAol A
et 7P 2o AROE WyEhl JrhEHEAE

ST 2]

H
e eBAAZAF A32009, 2010). Choi (2010)=

= I v

191389] 4, &4 2 WAhS QUEChERS WHOZ 2%
oF TUHY 3§ A 7889 A|FEA] tolclofos-methyl®]
0.01-1.26 mg/kge] HAZ AZE o] 40%S] AEES 2
o1, Han 5(2012)2 2011350 HEAGoN FEEE
4k 35800 thst 77-52F ZUEH A3 13814 tolclofos-
methy /30| AEEUOM HFH L= 0.025- 3.732 mgkg
o] o]FoA sHL FRILIES AT B
SATE o4k ekAZAIA 2011 AE AR 91%,
2013 AZAE2] 95%7} tolclofos-methyo] EH] 20143
Y AE RErb HJxp gaste] 201590 HEEE
33%, 201613 19%= 1 H|&o] M} Wolxlrh. A=2og
% 201197 Q4 T tolclofos-methye] AEEF} ¥4
Fo] 7raskal vkl BUBIATHNAQS, SHAZAL A3
2009, 2010, 2011). FEX57elx= 20129 tolclofos-
methy T340 #5858 55 HAsIL, @Al EA% <
A BRAEWS WRE] St B £33 AEeleE AHE
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oL

RS 55 Fo] ATHEERIAAZIA, 2017).
Tolclofos-methyl TH- S 2 o] HEE -2 azoxystrobin
80(10.6%), thifluzamide 43(5.6%), boscalid 22(2.9%), dife-
noconazole 17(2.3%), cypermethrin 13(1.7%), tebuconazole
11(1.5%), procymidone 9(1.2%), pyrimethanil 8(1.1%),
cadusafos 4(0.7%)3] o2 Yeltt #AF3L7ES
zIe F2 AJELS  tolclofos-methyl 15, boscalid 5,
cypermethrin 5, azoystrobin 5, chlorpyrifos 43 5°|3lt}.
Azoxystrobin> Q14He] FHHo] 2 7dZ7EA] 43 o]
W2 AMEshE oRIR 201497 A9 AEHA 43S
v 201593 2016890 H2o| F2 HEEUT. Azoxy-
strobin®] QI4tell thdk 7387152 0.1 mgkeel™, w4
A3} 0.01-0.074 mg/kge] HIE AEHACH 8071 FollA
5742 0.20-0.74 mg/kgs] TE2 &8715S 243 Flo=
et Thifluzamides 254 WS 98 B A2st
= AR 0.01-0.92 mgkg®] FFELE BT WFEIIE
1.0 mg/kg oI E AZE AT} Thifluzamide GA] F 4279]
AEM AEEAY 36710 2016 HEE FoE F
2ol ®o| ALEH oA ZE AZFET Boscalide HEHW
Aglggely WAld ARg-she obdetel= AlEe] 3 Fold
d HAIZ 0.067-2.048 mghkg HHIZ HAEHASH MRL
(Maximum residue limit) 0.3 mg/kgS Z3sl= AFE+= 54
© 2 JePgt). Difenoconazole FH W WAol A-&3}
£ EfolEA HFoldA AZ 0.02-0.35 mgkg T
2 227904 AEHA e 1H7s871F 0.5 mgkes 2%
SFA] exoktt. FH R0 =A A cypermethrin 0.03-
6.14 mgkg TEOE AZHUL 4719 FHelA 3871F
0.1 mgkgs ZHste] HEE T} Tebuconazole 113] 7
ZHUE UiFEo] trifloxystrobin} azoystrobin}2] &3}
AAAR AT e A ARgEE AEAW

W27 3 Fol8)s= 2kl o]t} Tebuconazole?] FHFsEE

Etc

Cadussfos
Pyrimathanil
Procymidone
Tebuconazole
Cypermethrin
Difenoconazole
Boscalid
Thifluzamide
Az oy strobin
Tolclofos-methy|

18 10

0.11-0.42 mg/kg FFL& BT 3127132 0.5 mgkg oW
AT}, Pyrimethanil $JA] 7% )| ofo|n] Al HgolHy
HAIE 93] Bakel A A5EoR AN ET|E gt §
£71%5 1.0 mgkgel™ 0.036-0.585 mg/kg?] E== & 8
3] AZH At Cadusafos T2 HFE|2F HAE sl
A 2B A 18] olU] Bl AP sk YAIR 5147
o] 0.05 mgkeg® HoH, AZ FE= 0.015-0.1562% 4
A 5 170] 387158 233199t Procymidone 971¢]
FatlA AEE A= Al tigh A7zl AR
7 2 HE F2 AR ARSSE AstAlolth
T2 0.01-0.05 mgkg= WEPEOH Q14 R6-E7E
o] AAElo] A Fot al'F AT ZAF 9} 5871
T 02 mg/kes A-&3te] A WH=UAARE PLS (Positive
residue limit)’} =¥ A8olzhd 0.01 mgkg LE7IF0|
g0} 971 BT FA o] He 79|t} Procymidone
Slolm 4ol ek HAARE 7]l AR EA B2
chlorpyrifos, diazinon, carbofuran, fenthion, fenitrothion, 32
S8 ARAHeE FU AMEEA B FEIHA AR
endosulfan, quintozene 5] ZZH At} & A|5olA 271X
olde] Aol I AEE AMEe AAQ] 17% el

2l got

el 1M1 F S He 331 g0 2 S=E AR
99 20139 SRIGFEA AFE Hat AHAFS FaLst
Atk 13k AHAE Qlete] AE Aol A F92 1
UHHAFAFE e AENE7} 7HE =2 tolelofos-methy
o] AL AT 9.5 x 10°%e]RoH, F871ES 2743t
AE9] tolclofos-methy?] FISIAFE 1.8 x 107'%2E 27|
YeRstth. Tolclofos-methye] 71g @e] HEE 201149
tolclofos-methy YIS AE 1.4 x 1072%=Z LeRY SJai#]
(Hazard Index)7} 100%% ‘doixls of flalisiciar dctst

¥ i
=l 100 —_ 1000
e =) (X 55

Fig. 3. Number of pesticides residues detected in ginseng (2009-2016).
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Table 4. Risk assessment of pesticides detected from ginseng

Pesticide No. of Average conc. MRL  ADILRFD EDIY ADI? %ADIY

detected sample detected (mg/kg) (mg/kg)  (mgkg) (mg/person/day)
Tolclofos-methyl 525 0.0018 1.0 0.064 1.10E-07 3.52 1.7E-04
Azoxystrobin 80 0.0099 0.1 0.2 5.96E-07 11 3.0E-04
Thifluzamide 42 0.001 1.0 0.014 6.02E-08 0.77 4.3E-04
Difenoconazole 17 0.0015 0.5 0.01 9.27E-08 0.55 9.3E-04
Boscalid 22 0.01 0.3 0.04 6.06E-07 22 1.5E-03
Cypermethrin 13 0.003 0.1 0.02 1.97E-07 1.1 9.8E-04
Tebuconazole 10 0.005 0.5 0.03 3.01E-07 1.65 1.0E-03
Procymidone 9 0.0005 - 0.1 3.01E-08 5.5 3.0E-05
Pyrimethanil 8 0.005 1.0 0.2 3.01E-07 11 1.5E-04
Cadusafos 4 0.0005 0.05 0.0003 2.83E-06 0.0165 9.4E-01

a) Estimated daily intake: Average concentration x daily food intake 3% Total number of samples : 1,942
b) Acceptable daily intake: ADI x 55 kg (average body weight of Korean adult)
¢)Hazard index : (EDI/ADI) x 100 3 Daily food intake of ginseng (g) : 3.31 (KHIDI, 2013)

B2 AR faEdS v ot B3 8 AE
AEE2] YA azoxystrobin 3.0 x 107*%, thifluzamide
4.3 x 10%, difenoconazole 9.3 x 107*%, boscalid 1.5 x 107%,
cypermethrin 9.8 x 107*%, tebuconazole 1.0 x 107°%°.2 1}
B} B Qe A7 W ol

Aol EAAZAL A3 AEE o] =2 MRL ©l&t
o]} 98 A| < (Hazard index)7} o} Al kst
ALEEARE, QEAARE 7] AR E O] A &2 skl A
9 23 o] Aol g 7Y AgA FAlOl HEEL
T AEEC] 9] SR e A ARtete] &4
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