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There experiment were carried out to analyze for pesticide residues in 4 kinds of dried fruits collected in
northern area of Seoul in 2007 ~2009. Total of 213 samples were analyzed. According to the results, 20 kinds
of residual pesticides were detected. Residual pesticides were detected in 66 samples (31.0%) and & samples
(3.8%) exceeded maximum residue limits (MRL). Cypermethrin, fenvalerate, endosulfan, chlorpyrifos, bifenthrin
were detected frequently. The Pesticide types which were detected in dried furits were revealed in order of
pyrethroid > organophosphate > organochloride > dicarboximide. Detection rates of dried fruits were dried
chinese matrimony vein (53.0%), dried jujube (34.9%), dried rubi fructus (7.6%) and dried maximowiczia
chinensis (4.6%). Based on these results, we investigated the risk assessment from amount of residual pesticide
in dried jujube. Range of %ADI were 0.0001~0.0081%, but the value has not effected on human health,
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Scientific name
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Part used
fruit
fruit
fruit
fruit

Lycium chinese Miller
Zizyphus jujuba var.inermis Rehder

Table 1. Classification of medicinal plants used in the experiments

English name

Schisandrae chinensis Baillon
Rubus coreanus

2)

n
Chinese matrimony vein

82
Jujube
Maximowiczia chinensis

Rubi fructus

Korean name
Kukija
Daechu 41
Omija 51
Bokbunja 39

® Number of samples.
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Table 2. Limit of detection (LOD), Recovery (%) and RSD (%) of pesticides detected added to dried jujube

Instrument Pesticide Activity LOD? (mg/kg) Recovery + SD” (%)

GC/ECD Bifenthrin Insecticides 0.008 93.08 + 3.41
Chlorpyrifos Insecticides 0.007 103.79 + 1.23

Chlorfenapyr Insecticides 0.019 98.41 + 2.59

Cyhalothrin Insecticides 0.007 9382 + 141

Cypermethrin Insecticides 0.010 113.00 = 3.24

Endosulfan - « Insecticides 0.007 7349 + 2.89

Endosulfan - B Insecticides 0.008 8249 £ 2.20

Endosulfan - sulfate Insecticides 0.028 96.77 + 7.20

Fenvalerate - 1 Insecticides 0.008 108.56 + 0.64

Fenvalerate - 2 Insecticides 0.007 88.86 = 2.06

Fenpropathrin Insecticides 0.031 92.75 + 0.81

Permethrin Insecticides 0.003 90.66 + 0.47

Pyridalyl Insecticides 0.016 91.11 £ 0.40

Fenarimol Fungicides 0.030 149.34 + 5.70

Hexaconazole Fungicides 0.002 9591 + 045

Isoprothiolane Fungicides 0.244 98.72 £ 1.32

Kresoxim-methyl Fungicides 0.007 96.24 £ 2.16

Procymidone Fungicides 0.045 99.09 + 1.18

Tetradifon Fungicides 0.006 89.46 + 1.11

GC/NPD EPN Insecticides 0.031 85.19 + 1.76
Parathion Insecticides 0.020 112.71 + 0.66

Iprobenfos Fungicides 0.069 134,55 + 232

HPLC/DAD Azoxystrobin Fungicides 0.024 109.29 = 143

? Limit of detection(LOD) = 33 x 6 / S ( 6 : the mean standard deviation, S : the individual slope)
® standard deviation

Table 3. Detection ratio and violation ratio of four kind of medicinal plants collected from 2007 to 2009

Medicinal Total No. of No. of No. of Detection ~ No. of sample Violation
plants sample-tested Year sample- sample-fie':tected ratio de.tecti.on- ratio
for 3 years tested pesticide (%) violative (%)
Chinese 2007 62 26 41.9 3 4.8
matrimony 32 2008 15 5 333 0 0.0
vein 2009 5 4 80.0 1 20
2007 8 2 25.0 0 0.0
Jujube 41 2008 21 12 57.1 1 4.8
2009 12 9 75.0 0 0.0
) o 2007 25 2 8.9 1 0.0
Mac’;i;‘;‘::ic:‘a 51 2008 17 1 5.9 0 5.9
2009 9 0 0.0 1 0.0
2007 13 1 7.7 0 0.0
Rubi fructus 39 2008 15 2 133 0 0.0
2009 11 2 18.2 0 0.0
2007 108 31 28.7 3 2.8
Total 13 2008 68 20 294 2 29
2009 37 15 40.5 3 8.1
2007~2009 213 66 31.0 8 3.8
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Table 4. List of detected pesticides from the dried fruits of medicinal plants

Total : No. of Residue NO.' of Viol.atiVe Detection range
Commodity No. of Res@ue residue percent ref51due residuc /MRL
sample pesticides found %) 410unld percent (mg/ke)
violative (%)
Bifenthrin 1 1.2 0 0.0 0.225/1.59
Cypermethrin 19 232 0 0.0 0.112~2.386/5.0
Cyhalothrin 4 49 0 0.0 0.028~0.1112.0
Azoxystrobin 2 2.4 2 24 0.384~0.659/0.05
Endosulfan 5 6.1 1 1.2 0.041~0.718/0.2
Chinese Iprobenfos 1 1.2 0 0.0 0.162/0.2
matr?mony %2 Chlorpyrifos 6 7.3 0 0.0 0.011~0.411/0.5
vine Chlorfenapyr 5 6.1 0 0.0 0.060~0.136/1.6
(dried) Tetradifon 3 3.7 0 0.0 0.026~0.607/3.15
Permethrin 2 2.4 0 0.0 0.134~0.234/5.0
Fenvalerate 8 98 0 00 0.040~0.286/3.0
Fenpropathrin 2 2.4 0 0.0 0.407~0.712/1.59
Hexaconazole 1 1.2 0 0.0 0.054/0.3
Pyridalyl 1 1.2 1 1.2 0.409/0.05
Bifenthrin 7 17.1 0 0.0 0.029~0.133/1.10
Cypermethrin 11 26.8 0 0.0 0.074~1.540/4.6
Cyhalothrin 3 7.3 0 0.0 0.069~0.275/1.15
Endosulfan 5 12.2 1 2.4 0.009~0.803/0.2
Isoprothiolane { 24 0 0.0 0.007/0.05
Iprobenfos 1 24 1 2.4 0.744/0.2
. EPN 1 24 1 2.4 0.998/0.2
Jujube .
(dricd) 41 Chlorpyrifos 3 7.3 0 0.0 0.044~0.145/0.2
Chlorfenapyr 1 2.4 0 0.0 0.210/1.15
Parathion 1 24 0 0.0 0.139/0.3
Fenarimol 1 2.4 0 0.0 0.080/0.7
Fenvalerate 4 9.8 0 0.0 0.065~0.588/6.9
Fenpropathrin 1 2.4 0 0.0 0.241/0.5
Procymidone 1 24 0 0.0 0.045/11.5
Hexaconazole 3 7.3 0 0.0 0.028~0.800/1.10
Maximowiczia 51 Kresoximmethyl 1 2.0 0 0.0 0.021/0.1
chinensis {dried) Procymidone 3 5.9 1 20 0.073~0.204/0.05
Cypermethrin 1 2.8 0 0.0 1.900/2.6
Rubi fructus 36 Endosulfan 1 2.8 0 0.0 0.033/1.07
(dried) Kresoxim-methyl 2 5.6 0 0.0 0.051~0.057/1.0
Tetradifon 1 2.8 0 0.0 0.055/3.0
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Table 5. Lists of pesticide residues detected from the dried fruits of medicinal plants

Pestcides rsithe. found ot vioaye s (mghe) = S0
1 Bifenthrin 8 ¢ 0.004 + 0.024
2 Cypermethrin 31 0 0.083 + 0.289
3 Cyhalothrin 7 0 0.004 + 0.027
4 Endosulfan 11 2 0.012 + 0.082
5 EPN 1 1 0.005 + 0.068
6 Chlorpyrifos 9 0 0.006 + 0.035
7 Chlorfenapyr 6 0 0.003 = 0.021
8 Parathion 1 0 0.001 & 0010
9 Permethrin 2 0 0.002 = 0.018
10 Fenvalerate 12 0 0.012 + 0.066
11 Fenpropathrin 3 0 0.006 = 0.058
2 Hexaconazole 4 0 0.005 + 0.055
13 Pyridalyt 1 1 0.002 £ 0.028
14 Azoxystrobin 2 2 0.005 + 0.052
15 [soprothiolan 1 0 0.000 + 0.000
16 Iprobenfos 2 1 0.004 £ 0.052
17 Kresoxim-methyl 3 0 0.002 + 0.015
18 Tetradifon 4 0 0.004 £ 0.042
19 Fenarimol 1 0 0.000 £ 0.005
20 Procymidone 4 1 0.002 + 0.020

? standard deviation
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Table 6. Lists of pesticide residues detected according to producing area

Domestic Imported
Pesticides No. of sample Detection range No. of sample Detection range
detected (mg/kg) detected (mg/kg)
Bifenthrin 7 0.018~0.225 - -
Cypermethrin 30 0.074~2.386 - -
Cyhalothrin 6 0.063~0.275 1 0.028
Endosulfan 11 0.009~0.803 - -

EPN 1 0.998 - -
Chlorpyrifos 9 0.011~0.411 - -
Chlorfenapyr 6 0.030~0.210 - -

Parathion 1 0.139 - -
Permethrin 1 0.234 1 0.134
Fenvalerate 1 0.040~0.588 4 0.054~0.131

Fenpropathrin 3 0.241~0.712 - -
Hexaconazole 4 0.028~0.800 - -
Pyridalyl 1 0.409 - -
Azoxystrobin 2 0.384~0.659 - -
Isoprothiolan 1 0.007 - -
Iprobenfos 2 0.162~0.744 - -
Kresoxim-methyl 2 0.021~0.151 1 0.157

Tetradifon 4 0.026~0.607 - -

Fenarimol 1 0.080 - -

Procymidone 3 0.045~0.204 - -

Tabel 7. Safety assessment of pesticides residues in dried jujube in 2007 ~ 2009

.. 2007 2008 2009
Pesticide ADI EDI? %ADI” EDI %ADI EDI %ADI
Bifenthrin 1100 0.0004 0.0000 0.0025 0.0002 0.0016 (.0001
Cypermethrin 2750 0.0005 0.0000 0.0157 0.0006 0.0070 0.0003
Cyhalothrin 1100 0.0012 0.0001 0.0004 0.0000 0.0045 0.0004
Endosulfan 330 0.0004 0.0001 0.0012 0.0004 0.0070 0.0021
EPN 7% 0.0016 0.0020 0.0062 0.0081 0.0016 0.0020
Chlorpyrifos 550 0.0004 0.0001 0.0006 0.0001 0.0019 0.0003
Chlorfenapyr 1430 0.0010 0.0001 0.0019 0.0001 0.0010 0.0001
Parathion 220 0.0026 0.0012 0.0010 0.0005 0.0010 0.0005
Permethrin 2750 0.0002 0.0000 0.002 0.0000 0.0002 0.0000
Fenvalerate 1100 0.0004 0.0000 0.0033 0.0003 0.0076 0.0007
Fenpropathrin 1650 0.0044 0.0003 0.0016 0.0001 0.0016 0.0001
Hexaconazole 275 0.0001 0.0000 0.0001 0.0000 0.0077 0.0028
Pyridalyl 1540 0.0008 0.0001 0.0008 0.0001 0.0008 0.0001
Azoxystrobin 11000 0.0012 0.0000 0.0012 0.0000 0.0012 0.0000
Isoprothiolan 880 0.0122 0.0014 0.0122 0.0014 0.0122 0.0014
Iprobenfos 165 0.0035 0.0021 0.0035 0.0021 0.0094 0.0057
Kresoxim-methy! 22000 0.0004 0.0000 0.0004 0.0000 0.0004 0.0000
Tetradifon 3300 0.0003 0.0000 0.0003 0.0000 0.0003 0.0000
Fenarimol 550 0.0015 0.0003 0.0018 0.0003 0.0015 0.0003
Procymidone 5500 0.0023 0.0000 0.0023 0.0000 0.0024 0.0000

N Acceptable Daily Intake (1g/day/persony = ADI (ug/day/person) x 55 kg (Korean average body weight)

® Estimated Daily Intake amount (ug/day/person) = pesticide residue average concentration (ug’kg) x daily food intake amount
(kg/day/person)
pesticide residue average concentration (#g/kg) = {{number of sample below LOD x 1/2 LOD) + 2i(detected concenration)} /
number of total samples

 %ADI (risk index) = EDVADI x 100

¥ Japan ADI x 55 Kg
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