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Abstract 25, and 40, respectively, indicating that high number of
pesticides found in rhizome, compared with the other parts.
BACKGROUND: It is very important to monitor the Pyraclostrobin was detected with the highest frequency in
residual characteristics of pesticides in pre-harvest fresh all samples, reaching to 21.2% in fresh ginseng with
ginseng to ensure consumer safety. rhizome, 16.8% in that without rhizome, and 14.8% in
METHODS AND RESULTS: Forty-eight fresh ginseng rthizome.
samples were collected from 8 ginseng-growing fields 10 CONCLUSION: The residue levels of pesticides detected
days before harvest and pesticide residues in fresh ginseng did not exceed their maximum residue limits, in spite of
with and without rhizome (head of ginseng) and rhizome residual data in fresh ginseng before harvest. The amounts
were analyzed for 320 pesticides by using GC-MS/MS and of the estimated daily intakes of all the detected pesticides
LC-MS/MS. As a result of the pesticide residue analysis, were found to be from 0.018 to 1.818% of their acceptable

the number of pesticides detected from the fresh ginseng daily intakes, indicating that concentrations of pesticides
with rhizome, that without rhizome and rhizome were 26, detected from fresh ginseng with and without rhizome

collected before harvest do not pose the immediate health
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Table 1. GC-MS/MS conditions for the analysis of the pesticide residues in fresh ginseng

Parameter Condition
Instrument Agilent 7890B with 7000C Triple Quad system (USA)
Column DB-5 MS (30 m x 250 um, 0.25 um)(Agilent, USA)
Carrier He, 1.5 mL/min
Injector 250C
Injection volume 1 uL

Oven

Detector

90C (3 min)—20C /min—120°C (0 min)
—8C /min—300C (6 min)

MRM (multiple reaction monitoring)
Ionization: electron ionization

Ion source temperature: 300°C
Interface temperature: 250C

Table 2. LC-MS/MS conditions for the analysis of the pesticide residues in fresh ginseng

Parameter Condition
LC Nexera X2 (Shimadzu, Japan)
Column Capcell Pak, C18, 150x2.1 mm, 2.7 um (OSAKA SODA, Japan)

Injection volume

Mobile phase

MS/MS

Tonization

MS condition

Column temperature: 40C
10 uL

A: 5 mM ammonium formate, 0.1% formic acid in water
B: 5 mM ammonium formate, 0.1% formic acid in methanol

Time Flow A (%) B (%)
Initial 0.3 85 15
1.0 0.3 85 15
15 0.3 40 60
10.0 0.3 10 90
12.0 0.3 10 90
12.1 0.3 98
16 0.3 98
16.1 0.3 95 5

8050 Triple Quad LC/MS (Shimadzu, Japan)
Electrospray ionization(ESI, positive, negative)

DL temp: 250C

Gas flow: 10 L/min
Nebulizer gas: 3.0 L/min
Heat block gas temp: 400C
Heating gas flow: 10 L/min

n% |
HE d
EDD) 7 4943883
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Fig. 1. Detection frequencies of the pesticides in 48 fresh ginseng samples collected from eight sites in

Chungbuk province.
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Table 3. The number of pesticides detected in fresh ginseng collected from eight sites in Chungbuk province

No. of sample detected with pesticide

Pesticide Sampling site
A B C D E F G H Sum
Azoxystrobin 2 1 1 - - 1 - 1 6
Boscalid =) - - - - 1 - - 1
Buprofezin - - - 2 - - - - 2
Clothianidin - - 1 - - - - - 1
Cyazofamid - - - - 1 - - - 1
Cypermethrin 2 - 1 2 1 2 2 - 10
Cyprodinil 2 2 1 2 - - - 1 8
Difenoconazole - - 1 - - 1 - - 2
Dimethomorph 3 2 - - - 2 - 1 8
Dinotefuran - - - - - - 2 - 2
Fenhexamid 2 1 - 1 - - - 5
Fenitrothion - - - 1 - - - - 1
Fludioxonil 1 4 - 1 - 2 - 1 9
Fluopicolide - - 2 - - - - - 2
Fluxapyroxad - - 2 - - - - - 2
Hexaconazole - - - 2 - - - - 2
Metconazole 1 2 - 1 - - 3 - 7
Pencycuron - - - 1 - - - - 1
Phenthoate - - - - 1 - - - 1
Pyraclostrobin 3 4 5 3 2 3 4 1 25
Pyrimethanil - - - - - - 1 2
Tebuconazole - - 1 - - - - 1 2
Thifluzamide - 1 1 1 2 - 1 6
Tolclofos-methyl 2 2 1 - 2 1 1 - 9
Trifloxystrobin - - 1 - - 1 - - 2
Sum 18 19 18 17 9 15 14 7 117
9 Not detected.
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Table 4. The number of pesticides detected in the rhizome of fresh ginseng collected from eight sites in Chungbuk
province

No. of sample detected with pesticide

Pesticide Sampling site
B C D E F G H Sum

Azoxystrobin 4 4 1 1 - 4 1 1 16
Boscalid ) - _ - - 1 . _ 1
Buprofezin - - - 2 - - - - 2
Carbendazim 1 - - - - 1 - - 2
Clothianidin - 1 1 - 1 - - - 3
Cyazofamid - - - - 1 - - - 1
Cypermethrin 4 2 2 3 2 2 2 2 19
Cyprodinil 3 2 2 2 - - 1 10
Difenoconazole 1 - 4 - 1 1 - - 7
Dimethoate - - - - - - 3 -
Dimethomorph 3 4 1 1 - 3 1 1 14
Dinotefuran 2 - 3 2 - 1 3 1 12
Etofenprox - - - 2 - - - _
Fenhexamid 1 1 1 1 - - 1 - 5
Fenitrothion - - - 1 - - - - 1
Flubendiamide - - 1 - - - - - 1
Fludioxonil 1 4 1 3 - 3 - 2 14
Fluopicolide - - 2 - - - _ _ 2
Flusilazole 1 - - - - - - - 1
Flutolanil - - 2 1 - _ _ _ 3
Fluxapyroxad - - 2 - - - - _ 2
Hexaconazole - - - 2 - - - - 2
Indoxacarb - - - 1 - - - - 1
Iprobenfos - - 1 - - - - - 1
Iprodion - - 3 - - - - - 3
Mandipropamid - - 2 - - - - - 2
Metalaxyl 1 1 2 1 - 1 - 1 7
Metconazole 2 3 - 1 - - 5 - 11
Metrafenone 1 - - - - - - 1
Parathion - - 3 - - - - - 3
Pencycuron - - - 1 - 1 2 -

Phenthoate - - - - 1 - - -
Pyraclostrobin 6 6 6 4 4 5 5 2 38
Pyrimethanil - - 2 _ 1
Tebuconazole 2 - 1 - - - - 1
Thiamethoxam 1 - - - - - 1
Thifluzamide - 2 2 2 2 - 1 -
Tolclofos-methyl 2 2 4 - 2 - 1 - 11
Trifloxystrobin 1 - 2 3 - 1 - 1 8
Trifluralin - - 2 - - - - - 2

Sum 37 33 53 35 14 25 25 15 237

3 Not detected.
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Table 5. The number of pesticides detected in fresh ginseng without rhizome collected from eight sites in Chungbuk

province
No. of sample detected with pesticide
Pesticide Sampling site
Sum
A B C D E F G H
Azoxystrobin 1 1 1 - - 1 - 1 5
Boscalid 2 - - - - 1 - - 1
Buprofezin - - - 1 - - - - 1
Clothianidin - 1 1 - - - - - 2
Cyazofamid - - - - 1 - - - 1
Cypermethrin - - 1 1 1 2 1 - 6
Cyprodinil 1 2 - 1 - - - 1 5
Difenoconazole - - 1 - - 1 - - 2
Dimethoate - - - - - - 3 - 3
Dimethomorph 3 2 - - - 2 - 1 8
Dinotefuran - - - - - - 2 - 2
Fenhexamid - 1 - 1 - - 1 - 3
Fenitrothion - - - 1 - - - - 1
Fludioxonil 2 1 - 1 - 2 - 1 7
Flutolanil - - - 1 - - - - 1
Hexaconazole - - - 2 - - - - 2
Metconazole - 2 - - - - 1 - 3
Pencycuron - - - 1 - - - - 1
Pyraclostrobin - 3 3 3 1 1 2 - 13
Pyrimethanil - - - - - 1 - 1 2
Tebuconazole - - 1 - - - - 1
Thifluzamide 1 1 1 1 2 - 1 1
Tolclofos-methyl 2 2 - - 2 1 1
Sum 10 16 9 14 7 12 12 7 87
% Not detected.
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Table 6. Pesticides with high detection frequency in fresh ginseng collected from sampling sites
: a)
Sampling site Pesticide detected No. c‘)/\iitsl? r;glet:iccilgfcted Co?r(rt]egn/tlzagt)lon (rigig)
Azoxystrobin 2 0.070+0.077 0.1
A Dimethomorph 3 0.038+0.026 3
Pyraclostrobin 3 0.021+0.014 2
Fludioxonil 4 0.430+0.776 0.5
B Pyraclostrobin 4 0.028+0.012 2
Tolclofos-methyl 2 0.024+0.006 1
Fluopicolide 2 0.018+0.002 0.1
C Fluxapyroxad 2 0.013+0.003 0.3
Pyraclostrobin 5 0.0461+0.034 2
Buprofezin 2 0.018+0.002 0.07
D Cypermethrin 2 0.018+0.005 0.1
Pyraclostrobin 3 0.043+0.029 2
Pyraclostrobin 2 0.010+0.002 2
E Thifluzamide 2 0.267+0.273 1
Tolclofos-methyl 2 0.045+0.017 1
Dimethomorph 2 0.030+0.018 3
F Fludioxonil 2 0.192+0.183 0.5
Pyraclostrobin 3 0.01440.005 2
Dinotefuran 2 0.013+0.004 0.05
G Metconazole 3 0.010+0.008 1
Pyraclostrobin 4 0.030+0.033 2
Azoxystrobin 1 0.028+0.003 0.1
H Fludioxonil 1 0.028+0.005 0.5
Pyraclostrobin 1 0.015+0.001 2
¥ Maximum residue limit.
Tabel 7. Risk assessment of pesticides detected from fresh ginseng before harvest
Pesticide No. of samPle Concentration MRL? ADP EDI MPL? e)
dotected detected with (mg/kg) (mg/kg) (mg/kg (mg/kg (mg/person %ADI
pesticide b.w./day) b.w./day) /day)
Azoxystrobin 6 0.057+0.050 0.1 0.2 0.00009 12 0.047
Boscalid 1 0.120+0.007 0.3 0.04 0.0002 24 0.489
Buprofezin 2 0.018+0.002 0.07 0.009 0.00003 0.54 0.341
Clothianidin 1 0.015+0.001 0.2 0.097 0.00002 5.82 0.026
Cyazofamid 1 0.021+0.011 0.3 0.17 0.00004 10.2 0.021
Cypermethrin 10 0.025+0.025 0.1 0.02 0.00004 1.2 0.206
Cyprodinil 8 0.054+0.038 2.0 0.03 0.00009 1.8 0.299
Difenoconazole 2 0.017+0.005 0.5 0.01 0.00003 0.6 0.285
Dimethomorph 8 0.040+0.028 3.0 0.2 0.00007 12 0.033
Dinotefuran 2 0.013+0.004 0.05 0.02 0.00002 1.2 0.111
Fenhexamid 5 0.039+0.012 0.3 0.2 0.00007 12 0.033
Fenitrothion 1 0.010+0.000 0.05 0.005 0.00002 0.3 0.348
Fludioxonil 9 0.245+0.541 0.5 0.4 0.0004 24 0.100
Fluopicolide 2 0.018+0.002 0.1 0.079 0.00003 4.74 0.038
Fluxapyroxad 2 0.013+0.003 0.3 0.021 0.00002 1.26 0.107
Hexaconazole 2 0.039+0.024 0.5 0.005 0.00006 0.3 1.293
Metconazole 7 0.031+0.024 1.0 0.04 0.00005 2.4 0.126
Pencycuron 1 0.045+0.002 0.7 0.2 0.00007 12 0.037
Phenthoate 1 0.010+0.002 0.05 0.003 0.00002 0.18 0.580
Pyraclostrobin 25 0.030+0.026 2.0 0.03 0.00005 1.8 0.165
Pyrimethanil 2 0.022+0.015 1.0 0.2 0.00004 12 0.018
Tebuconazole 2 0.070+0.022 0.5 0.03 0.00012 1.8 0.384
Thifluzamide 6 0.156+0.176 1.0 0.014 0.00025 0.84 1.818
Tolclofos-methyl 9 0.047+0.042 1.0 0.07 0.00008 42 0.110
Trifloxystrobin 2 0.009+0.001 0.1 0.04 0.00002 2.4 0.039

¥ Maximum residue limit, ® Acceptable daily intake, © Concentration of pesticide detectedxdaily food intake, ¥ Maximum
permissible intake, ADIx60 kg, © (EDI/ADI)x100.
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