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Abstract This study was carried out to survey residual characteristics of pesticide in fresh ginsengs
collected from 45 markets at 15 regions in Korea using multiresidue analysis with a GC-MS/MS and an LC-
MS/MS. After residue analysis was performed, the pesticides detected from ginsengs were quantitated using
their analytical methods validated by recovery tests with a GC-ECD/NPD. As a results of analysis of
pesticide residue, cypermethrin, fenitrothion, fludioxonil, thifluzamide, and tolclofos-methyl were detected
from 16 samples among 45 samples in total, indicating detection rate was 35.6%. Tolclofos-methyl was found
to be highest in detection frequency in ginseng. Fenitrothion that has not established maximum residue limit
and pre-harvest interval for ginseng was detected. The amounts of all pesticides detected were less than their
MRLs. Ratios of estimated daily intakes to acceptable daily intakes of the detected pesticides in ginseng were
found to be from 0.03 to 16.67%.
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QuEChERS 40| st & A7l &474ne] &
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Table 1. Purification conditions for the analysis of detected pesticides in ginseng by column chromatography

Washing Elution
Pesticid Adsorbent
estiede sorben Volume Mixed solvent Volume Mixed solvent
(mL) (mL)
- . a) - . . b)
Cypermethrin Florisil 50 " Igggazn(f?/%w 50 ?Eeggf‘sed%%?@gj)
. . .. n-Hexane:DCM n-Hexane:DCM:ACN
Fenitrothion Florisil >0 (80:20, v/v) 30 (49.65:50:0.35, V/v/v)
Fludioxonil Silica gel 15 DCM 50 DCM
Thifluzamide Florisil 50 ”'g%’f;gegvc)M 50 ?43%?285%&%%
.. n-Hexane:DCM n-Hexane:DCM:ACN
Tolclofos-methyl Florisil 50 (80:20, v/v) 50 (48.5:50-1.5, VIvY)

“Dichloromethane, ®Acetonitrile

Table 2. Recoveries of the pesticides detected by multiresidue
analysis with a GC-MS/MS and an LC-MS/MS in ginseng

.. Fortification Range of recove
Pesticide (mg/ke) g %) Y
Cypermethrin 0.1,0.5 79.5-88.7 (n=6)
Fenitrothion 0.1,0.5 83.1-87.7 (n=6)
Fludioxonil 0.2,1.0 83.0-91.2 (n=6)
Thifluzamide 0.02, 0.1 79.0-84.6 (n=6)
Tolclofos-methyl 0.02,0.1 98.7-102.6 (n=6)
sigich. o] BAMOR BAsle] A2E B BE GCZ
ol-gate] Aol 7hsd Fekell7] WEell GC-ECD/
NPDZE ©]&ste] 7HE A4S Ssior, 355 A
& Tt BAHS Aseiih B3 ik 5 S
wope] AR HYE BAPOR IR Bjslo] PP
skt
4

£ =99 e 24
T4 A E 20 g& 300 mL tall beaker] {37 acetone 100

LE } 3t 10,000 rpmel| A4 137} blendingsh= WHOE
F2% 5 Celite 5455 BHAA 1Y od7s19eH, 50
mL®] acetone®E &7] % FAHE Aof o o e} &
At Oﬂﬂoﬂﬁ 100 mLe] Z3H4H49F 400 mLe] 75
7} 299 1L ool &7]3L 50mLe] dichloromethane
(fenltrothlon—c n-hexaneys 7}t & 270 rpmellA 5E7F
st WHoz 23] Eujslslem™,  dichloromethane
(fenitrothion n-hexane) HH] S F-< 5’”‘}‘/}‘5 o= g
Fotod 35°CellA ARt sEAT $5T AR 130°C)
A 5A17F o) &43Fet Florisil = silica gel 5 g& &4
3 glass column (1 cm LD. x 35 cm L) o]-&3o] A A3}
om, A WS Table 19 AlASFATE B3k S9E &
““*94 ﬁ? % Table 201 A|Agk uke} 7Fo] 79.0-102.6%
SR
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B
o] JdYHAFS %‘3} SEvet =9 F AF(55 keye
ddA % (estimated dally intake, EDI)Z 4}

o ¢

of
Tk A A3 Table 300 A wpel o] 313, of
, FAA AHH T AEAA tolclofos methylo] 7]
23] 4 3 25 tolclofos-methyl®]
ZEATH YU 58] AFAA fenitrothiono] AEH
B, =2k, FAIA A FatellA = fludioxonil
o] AZHAUTE. S 59} 7529] F4bolA thifluzamide
7t AEFNeH, A AFHS 4ol cypermethrin
o] AEH] F 35.6%°] AEES B3t oF 24 el
A QFH g A= tolclofos-methylZ} thifluzamideZ} 7
25U = AE W9 77E00A 989 AR F 3;‘4
9] A|Zol|A tolclofos-methyl} thifluzamide”} &= S
o, =4 F403 AL EA eI E 689 AR 2x4
o] A|goA Z+Z} fludioxonils} tolclofos-methylo] &=
Ak AdollA AFHT 68 AF T 4-elA tolclofos—
methyl, fenitrothion, fludioxonile] H&FoH, H&E9] 7
- 68 F 4894 tolclofos-methyl=} cypermethrmol HE
Atk 52 A% 68 T 18lA] fenitrothion®] HEF
Now, AR AF3 6519 ABAME BT AZHA

Hsofel B 54
Cypermethrin

AN 2NFe 18] AlgelA cypermethrin®] 0.04-
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Table 3. Residual concentration in ginseng collected from traditional markets in Korea

Pesticide Sampling area (No. of pesticide-detected sample) Residual concentration (mg/kg) Detection rate (%)
Cypermethrin Gimje (1) 0.04-0.05 2.2
Fenitrothion Yeongam (2), Eumseong (1) 0.06-0.30 6.7
Fludioxonil Yeonggwang (1), Nonsan (1), Geumsan (1) 0.04-0.20 6.7
Thifluzamide Yeoju (2), Paju (1) 0.07-0.27 6.7
Tolclofos-methyl ~ Gochang (3), Yeoju (2), Yeonggwang (1), Hoengseong (2) 0.06-0.48 17.8

0.05 mg/kg®] HAE HAEHA oY 7H78-E71E<] 0.1 mg/
g T]Tke] it LeeSt Jo (2012)= A1-&X]Hol|A

J= 74 AIE 1188S THEEAIEA oz dRsd
A8 A3 cypermethrin®] HEES 4.2%°|91oH, &
HE= 0.09-0.147 mg/kge | ATFAL HALEH3A
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FLe 2K AlE SAlA AFH T 37 ] AlFAA 14t
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Fludioxoni
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Table 4. Ratios of estimated daily intake to acceptable daily intake of the pesticides detected in ginseng

Pesticide Sampling area Residual concentration  Food daily EDI” ADI” % ADI®
(mg/kg) intake (g) mg/kg b.w./day

Cypermethrin Gimje A 0.04 0.1581 0.0001 0.02 0.57
Yeongam A 0.29 0.1581 0.0008 0.01 16.67

Fenitrothion Yeongam B 0.06 0.1581 0.0002 0.01 3.45
Eumseong A 0.06 0.1581 0.0002 0.01 345
Yeonggwang B 0.04 0.1581 0.0001 0.40 0.03

Fludioxonil Nonsan A 0.20 0.1581 0.0006 0.40 0.14
Geumsan B 0.08 0.1581 0.0002 0.40 0.06
Yeongju A 0.27 0.1581 0.0008 0.01 5.54

Thifluzamide Yeoju B 0.08 0.1581 0.0002 0.01 1.64
Paju A 0.07 0.1581 0.0002 0.01 1.44
Gochang A 0.09 0.1581 0.0003 0.07 0.37
Gochang B 0.09 0.1581 0.0003 0.07 0.37
Gochang C 0.06 0.1581 0.0002 0.07 0.25
Yeoju A 0.48 0.1581 0.0014 0.07 1.97

Tolclofos-methy]l .
Yeoju B 0.15 0.1581 0.0004 0.07 0.62
Yeonggwang C 0.03 0.1581 0.0001 0.07 0.12
Hoengseong A 0.09 0.1581 0.0003 0.07 0.37
Hoeseong C 0.15 0.1581 0.0004 0.07 0.62

“Estimate daily intake = residue concentration x food daily intake. ®Acceptable daily intake. ®(EDI/ADI) x 100.

F1871% mwolqlth, oAFox] AFHT FAkelA 048
mgkel 2 7H} £ ARFS BHIow, A AF s
Tl 0.06 mgkgel AEH O 7P B IRTFS HA
t}. Tolclofos-methyl> =H-siHEF2 A ] g =
A AT HE 2 RAR MRt B2 5o R 200893
20099l tolclofos-methyl®] 230l 717 =Qkthal |
FEIATHNAQS, 2009; NAQS, 2010). Yu 5(2003) %3
AAe] 4k 7588 ZRsoF B4 A 7359 AlEeA
tolclofos-methyl®] HZE]o] 97%2] AE&S HioH,
o 6.68 mg/kge] FFHS HATY B8 th T3 Choi
(2010)= 191819 5742, S4F 2 W4k QUEChERS W2
2 25 RUEHS A3 78589 AlEA tolclofos-
methyl°] 0.01-1.26 mg/kg®] HAZ HEH 0] 40%S A&
&S Bv Baskgith 3 Han 5(2012)S 20119%
of A& 57 Ao Wk, thyuf g 2 AuiAel A
EHE 11559 T 29414718 tigoz et
YElE 23} 3589] QitellA 13894 F<ke] HEHU=
o 25 tolclofos-methylo]om, AFHE 0.025-3.732
mg/kgelAL o] F JAFILIES e A4k 5HeIA
ot B399tk Tolclofos-methyk 914+ AjujA] 713 &
A7b HE WaEllel ZaEW-E WAs] flste] de] AMEH
o] AR FhtellA thlE AZ Fofo|dA FAHgol =
of FEXZH AN FAREY HA FAE F5 FHAa

& tH(Noh 5, 2012).
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