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Monitoring of Pesticide Residues and Risk Assessment
of Agricultural Products Consumed in South Korea
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Abstract

Monitoring the pesticide residues in agricultural products is essential to protect consumers, obtain data
for risk assessment, and ensure fair trade practices. We developed a multi-residue method for the analysis
of 37 pesticides with different physico-chemical properties in agricultural products and analyzed the amount
of pesticide residues on about 1,000 samples circulated in South Korea. The samples consisted of 26 different
types of agricultural products selected at markets in 14 major cities; cereals (2 species), nuts (1 species)
potatoes (1 species), beans (2 species), fruits (3 species), vegetables (16 species), and mushrooms (1 species).
In this study, residual pesticides were detected in 23 samples (2.2%) and one sample was detected to be over
maximum residue limits (MRLs, 0.1%) for pesticides in foods by the Korea food code. In leafy vegetables
such as pepper leaves, radish leaves, cham-na-mul, shin-sun-cho, crown daisy, chwi—na-mul and citrus fruits
such as kumquat, 8 kinds of pesticides were detected. Specially, diazinon were detected over MRLs and also,
endosulfan, ethoprophos and phenthoate were detected frequently. Based on these results, we investigated
the risk assesment from amount of residual pesticide, total %ADI was 1.262%, but the value has not effected

on human health.

Key words: monitoring, agriculture products, pesticide residues, food safety, %6ADI
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Ao = GC-MS/MSE o|&3F 37%F &<F
o FAGAE EX¥o] 7153 MRM(multiple reaction
monitoring) &A1& A A8k o]o] wE validation(recov-
ery, repeatability, LOD, LOQ)S A A|5te] HA 2 A o)
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Table 1. Classification of samples analysed
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(primary secondary amine)E Varian Inc.(M
Netherlands)oll A1 T3} AT

a-BHC & 3739 ¢ XTFEL Dr. Ehrenstorfer
(Augsbug, Germany)ollA] T3 &% 89~995% S A&
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Aol A F=A% T4 Fig. 13 22 WH

= Z 92 GAE st #ZAE A Ao T2
T 15 g& 3l Falcon tubedll ¥ H acetonitrile 15 mLE
718t FE3A Y oldf ARl e FES AASY] H3l
re @Al MgSO4 4 g A7} F o]2M719 TR ES

WMo Ba)sty] 98 NaCl 1 g2 7}
3ho] 12:7¢ 7—%%‘8}74] BE 5 AR (3490 g 5 min) 3+
KR

AAE EFH A5 4F EEES Falcon

Type Group Commodity
Cereal grains (2) — Rice, wheat
Potatos (1) — Taro
Beans (2) - Mungbean, red bean
Nuts and seeds (1) Nuts Gingko
Fruits (3) Pome fruits Persimmon
Citrus fruits Oval kumquat
Assorted tropical and sub-tropical fruits Banana

Vegetables (16) Leafy vegetables
Stalk and stem vegetables
Root and tubber vegetables

Fruiting vegetables
Mushrooms (1) -

Marsh mallow, chard, radish leaves, chamnamul, chwinamul,
mustard leaf, shinsuncho, crown daisy, perilla leaves, red mustard

Welsh onion, taro stem
Lotus root, carrot
Tomato, cucumber
Oyster mushroom




Sample 15 g+ACN 15 mL+MgSO,4 4 g+NaCl 1 g

2

Centrifuge (3,490x g, 5 min)
(2

upper layer 5 mL+125 mg PSA+600 mg MgSQOy

(2

Centrifuge (3,490 x g, 5 min)
N3

upper layer 1 mL
2
GC-MS/MS

Fig. 1. Scheme of the sample preparation and solid—phase
extraction.
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GC-MS/MS Al2="(Varian Inc., Walnut Creek, CA,
USA)& 8200 autosampler’} &€ CP-3800 7}2~= =2 w1}
Eddgel AZEA7|E FAH triple quadrupole MS/
MS(1200 L)S A3} t}. Injector= split/splitless &%
z2ado] 7hes Rdoln M AEE column
VF-5MS(30 mx0.25 mm id., 025 ym film thickness,
Varian Inc.)E AFE3IATE 379 o AR S £ 3517]
Y8 GC AdA 2= 22398 dEsle] Jx2od &
SRR Folmrt HFAA FEE FHU oW (Table 2),
MS/MS9 2% /18 F2FA &9l precursor ionsS WA 2
Asta o]o tigt transition ionsv =7} =2 ion(m/z)
2~370E AA ione.2 AE3AHTable 3). Mass spec—
trometer?] ©]23} WH-E El modeES ®]3} 3, source

Table 2. The analytical conditions of gas chromatography

Column  VF-5MS (30 mx0.25 mmx0.25 ym, Varian,
USA)
Detector  1200L Quadrupole MS/MS (Varian, USA)
Rate (°C/min) Temp. (°C) Hold (min) Time (min)
Oven temp. Initial 70 3 3
20 180 0 85
5 300 75 40
Injector temp. 280°C
Injection volume 2 ulL
Source temp. 200°C
Det. temp. 250°C
(transfer line)
Carrier gas He
Filament- 4 min
multiplier delay
Flow rate 0.8 mL/min
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temperature= 200°C, transfer temperature= 250°C, man-
ifolder temperature= 40°C, detecter voltage= 1200V Z7
ol 33 o™ gas chromatography e EAZAL
Table 2 8.¢F3}9 )
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GC-MSMSE 0/83t ZHFsot SACKYE SAE =g
TEY FAA ¥4 A4 3 A% Ask] W) s

modeZ 7} 3}gE9] i3
modeE AF&-3le] 7} ﬁri}ﬁ«] precursor ions®} quantifica—
tion ionsE T o™ 1 A7E Table 39 HEPHIATE o]
g EAEAE o]&3td FHE MRMY validations 53
&9tk ZE MRM ©]29] dwell timee 0.15~0.29% %<
™ scan speed= 0.2~0.82 s/scan®] H ¢ %t} Linearity=
NE F5F £ TFEH(1.33~2667 mg/kg)S A= tHE
5709 BE Fx 5209, 5Hl, 108, 280, 508 2 3] A)ell A
=39 XFF HA8E ﬁﬂo}ﬁbt‘ﬂ EH o /ME A4
ol A1 0.99 o] Rzg)ca - Ee s
HAoh 3 TR
Ql 2 groupl. 2 A% —f’F
tra-day repeatability =
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A AAQA T #HES A E Fig. 19 xhiﬂ A&
AA wFdE9 35ES T3A Real samplel T3}
g2 Ad v 27 EFEAS 42 0.035~0.35 mg/
kg, 0.28~2.1 mg/kgZ ¥E #A|Z ¥ spiking 3t FL3+
AAE #AAES AA FFES FolAHTable 5). 3|80l
AHRE T dEZdAe T Aol FEHA dth
GC/MS/MSZ 4% 23 3582 BE Fof Ao U
3 76.8~101.8%(F), 675~12383%(HM )2 £ 2= B

A H(Table 5).
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Table 3. Retention time, target ions and qualifier ions

Pesticide Classification RT (min) MW. Q1" Q3-17 Q3-2” Q3-3"
Novaluron Insecticide 7.858 493 168 140 (15)” 112 (25) 76 (25)
Dichlobenil Herbicide 8.554 171 171 136 100
Nitrapyrin Fungicide 9.4 229 194 133 158
Triflumuron Insecticide 9.433 139 111 75
Tecnazene Fungicide 10.762 259 203 143 85
Ethoprophos Insecticide 11.103 242 158 97 114
Ethalfluralin Herbicide 11.111 333 276 248 202
Phorate Insecticide 11.763 260 260 75 231
a-BHC Insecticide 11.969 288 181 145 109
B-BHC Insecticide 12.553 288 181 109 145
Quintozene Fungicide 12.618 293 237 143 119
y -BHC Insecticide 12.763 288 181 145 109
Diazinon Insecticide 12.781 304 304 179 137
Tefluthrin Insecticide 13.059 419 177 127 157
Chlorothalonil Fungicide 13.153 264 266 168 231
5§-BHC Insecticide 13.461 288 181 145 109
Pentachloroaniline Fungicide 13.902 278 265 194 203
Chlorpyrifos-methyl Insecticide 14.146 321 286 93 271
Parathion-methyl Insecticide 14.334 263 263 246 (5) 127 (20) 109 (10)
Heptachlor Insecticide 14.633 370 272 237 239
Pirimiphos-methyl Insecticide 14.909 305 305 233 180
Fenitrothion Insecticide 15.035 277 277 260 109
Dichlofluanid Fungicide 15.256 332 224 123 77
Methylenepentachlorosulfide Fungicide 15.355 296 263 246
Fenthion Insecticide 15.613 278 278 125 109
Aldrin Insecticide 15.681 362 263 228 (30) 226 (20) 193 (30)
Diphenamid Herbicide 16.185 239 167 152 165
Tolylfluanid Fungicide 16.788 346 238 137 91
Heptachlor-epoxide Insecticide 16.845 386 353 263 282
Phenthoate Insecticide 16.948 320 274 246 121
o,p~DDE Insecticide 17.606 316 246 176 246
Butachlor Herbicide 17.687 311 176 147 134
a-Endosulfan Insecticide 18.025 404 195 125 159
Hexaconazole Fungicide 18.348 313 214 214 172
p,p~-DDE Insecticide 18.671 316 246 176 211
o,p~DDD Insecticide 18.905 318 235 199 165
B-Endosulfan Insecticide 19.964 404 241 170 206
p,p~DDD Insecticide 20.083 318 235 165 200
o,p~DDT Insecticide 20.147 352 235 199 165
Propiconazole (2) Fungicide 21.060 341 173 145 109
Endosulfan sulfate Insecticide 21.233 420 272 237 143
p,p-DDT Insecticide 21.332 352 235 199 165
Phosmet (PMP) Insecticide 22.97 317 160 104 132
EPN Insecticide 23.015 323 157 110 77
Azinphos—-methyl Insecticide 24.36 317 160 132 104

YPrecursor ion. First transition mass (m/z). ?Second transition mass (m/z). *Third transition mass (m/z). () is ion voltage.
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Table 4. Validation results
.. Correlatlon Conc. Repeatability Conc. Repeatability
No.  Seg. Pesticide coefficient () (n=5)  (ppm)  (RSD”, %) (n=5) (ppm) (RSD, %) (n=5)
1 1 Novaluron 0.9932 0.175 5.6 0.700 3.6
2 2 Dichlobenil 0.9950 0.035 17.2 0.140 0.8
3 2 Nitrapyrin 0.9962 0.175 54 0.700 2.7
4 2 triflumuron 0.9675 0.350 7.1 1.400 15.4
5 3 Tecnazene 0.9973 0.070 9.7 0.280 5.4
6 4 Ethoprophos 0.9973 0.070 8.8 0.280 35
7 4 Ethalfluralin 0.9974 0.105 12.1 0.420 6.8
8 4 Phorate 0.9984 0.070 12.7 0.280 45
9 4 a-BHC 0.9964 0.070 7.8 0.280 6.2
10 5 B-BHC 0.9951 0.105 4.8 0.420 2.8
11 5 Quintozene 0.9975 0.105 84 0.420 6.4
12 5 y -BHC 0.9967 0.070 10.3 0.280 5.8
13 5 Diazinon 0.9985 0.525 7.0 2.100 3.8
14 55 Tefluthrin 0.9982 0.175 8.0 0.700 2.4
15 5 Chlorothalonil 0.9960 0.105 5.6 0.420 4.1
16 5 §-BHC 0.9973 0.105 10.3 0.420 75
17 6 Pentachloroaniline 0.9952 0.105 9.1 0.420 11.9
18 6 Chlorpyrifos—-methyl 0.9986 0.350 1.7 1.400 2.4
19 6 Parathion-methyl 0.9937 0.525 4.2 2.100 34
20 6 Heptachlor 0.9974 0.105 16.8 0.420 13.7
21 7 Pirimiphos—methyl 0.9973 0.997 9.3 0.700 16.7
22 7 Fenitrothion 0.9940 0.994 78 0.280 16.4
23 7 Dichlofluanid 0.9969 0.140 4.5 0.560 13.6
24 7 Methylenepentachlorosulfide 0.9903 0.175 28.3 0.700 6.9
25 7 Fenthion 0.9969 0.105 7.2 0.420 15.7
26 7 Aldrin 0.9958 0.105 15.7 0.420 5.3
27 7 Diphenamid 0.9954 0.070 15.2 0.280 17.3
28 8 Tolylfluanid 0.9960 0.280 22.2 1.120 55
29 8 Heptachlor-epoxide 0.9958 0.070 17.4 0.280 6.8
30 8 Phenthoate 0.9972 0.105 1.9 0.420 4.3
31 9 o,p~DDE 0.9932 0.070 12.4 0.280 21.3
32 9 Butachlor 0.9980 0.070 20.3 0.280 10.6
33 10 a-Endosulfan 0.9916 0.175 23.8 0.700 135
34 10 Hexaconazole 0.9921 0.070 9.6 0.280 10.8
35 10 p,p~DDE 0.9932 0.035 12.6 0.140 20.2
36 10 o,p~-DDD 0.9922 0.035 12.8 0.140 12.0
37 11 B-Endosulfan 0.9981 0.175 12.0 0.700 4.0
38 11 p,p~DDD 0.9933 0.035 13.2 0.280 27.0
39 11 o,p~DDT 0.9920 0.035 14.1 0.140 17.0
40 11 Propiconazole (2) 0.9941 0.105 2.2 0.420 155
41 12 Endosulfan sulfate 0.9972 0.175 10.5 0.700 276
42 12 p,p-DDT 0.9974 0.140 12.9 0.560 5.6
43 13 Phosmet (PMP) 0.9901 0.070 35 0.280 25.3
44 13 EPN 0.9948 0.070 3.8 0.280 15.1
45 13 Azinphos—methyl 0.9857 0.140 3.7 0.560 8.9

YRelative standard deviation.

oko] Alghel thdk TS Ao Z A%
19 4% 3-8 Z(acceptable daily intake, ADI)©] 1 3 7}9]
HTH9,10). fIolA AAIT EAHE o] 83t A
AL S AAFAY XA 29 ASE BAE
oF 4 8% ool st Z7te Foke 1Y A
A EHFE ol g3ty AAHer =EHIIE A AT

= U Y Ay #A&%4S nie
mated daily intake, EDI)E A Ak
2 %) Il TS A A HeA
19 Gt AFAATH SR TA TS
= Table 99 Zoh(11).

8% 9 Fofo] HEHUL 1 % 1%°] 7&%01%7]%%
H QAT o) FE =&
2Eg 749 0.0000~0.3462%= A3 3}% Ziii e}
A FE Aoz gadr Phentoate7} g Be e

02 1Y FAAH Festi-
tele] ADIE 28T 45
AArst et =7
T3] A 2
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Table 5. Recoveries, precision, LOD® and LOQ?

No Pesticide Recovery (%) and SD Bean Lemon
) Bean (n=3) Lemon (n=3) LOD (ng/g) LOQ (ng/g) LOD (ng/g) LOQ (ng/g)
01 Novaluron 79.2+35 80.4+4.2 0.002 0.006 0.005 0.015
02 Dichlobenil 81.0+26 101.5+2.3 0.001 0.003 0.001 0.003
03 Nitrapyrin 83.8+29 110.9+2.0 0.001 0.004 0.069 0.228
04 Triflumuron 80.7+3.2 825+28 0.005 0.015 0.004 0.011
05 Tecnazene 83.3+2.6 103.5+1.5 0.014 0.047 0.008 0.028
06 Ethoprophos 96.5+5.0 88.5+0.8 0.288 0.962 0.959 3.197
07 Ethalfuralin 86.5+6.5 116.7+2.0 0.019 0.064 0.010 0.034
08 Phorate 789+6.3 79.9+6.8 0.008 0.025 0.004 0.012
09 a-BHC 86.8+2.4 103.8+4.8 0.003 0.010 0.002 0.008
10 B-BHC 83.5+3.1 109.0+3.9 0.010 0.034 0.480 1.599
11 Quintozene 86.8+4.4 114.8+0.8 0.021 0.071 0.012 0.039
12 7 -BHC 82.2+35 101.8+2.3 0.010 0.035 0.600 2.002
13 Diazinon 92.4+23 109.6+25 0.009 0.031 0.007 0.023
14 Tefluthrin 895+1.1 112.7+2.3 0.026 0.085 0.017 0.056
15 Chlorothalonil 735+2.1 782+35 0.009 0.027 0.008 0.024
16 §-BHC 782+38 102.2+45 0.013 0.043 0.616 2.055
17 Pentachloroaniline 90.5+2.2 91.4+1.9 0.005 0.015 0.004 0.012
18 Chlorpyrifos—methyl 86.1+4.4 113.7+2.1 0.004 0.013 0.148 0.494
19 Parathion-methyl 91.7+£5.7 123.0+4.0 0.010 0.034 0.007 0.024
20 Heptachlor 83.3+4.4 112.2+3.2 0.003 0.010 0.003 0.008
21 Pirimiphos—methyl 83.0+75 81.4+2.0 0.005 0.017 0.005 0.016
22 Fenitrothion 8.5+45 109.8+3.5 0.015 0.051 0.011 0.035
23 Dichlolofluanid 84.9+6.6 104.5+5.1 0.007 0.024 0.016 0.053
24 Methyl pentachlorophenyl sulfide 87.7+35 104.7+£2.6 0.007 0.022 0.005 0.017
25 Fenthion 96.4+2.8 989+3.3 0.004 0.012 0.003 0.009
26 Aldrin 101.5+4.1 99.8+1.8 0.003 0.010 0.004 0.011
27 Diphenamid 89.6+34 100.1+1.2 0.003 0.009 0.002 0.006
28 Tolylfluanid 85.8+4.2 110.7+3.0 0.008 0.028 0.006 0.021
29 Heptachlor-epoxide 76.8+3.0 95.0+4.3 0.019 0.064 0.012 0.041
30 Phenthoate 83.8+55 1122+1.4 0.006 0.019 0.004 0.014
31 o,p~DDE 985+35 121.5+15 0.001 0.005 0.002 0.005
32 Butachlor 995+2.1 101.2+1.8 0.002 0.006 0.002 0.007
33 Endosulfan-alpha 82.3+22 95.4+39 0.059 0.197 0.044 0.147
34 Hexaconazole 98.7+1.9 99.9+24 0.001 0.004 0.002 0.006
35 p,p~DDE 95.5+38 1165+1.7 0.003 0.011 0.006 0.021
36 o,p~DDD 99.0+54 107.0+10 0.001 0.005 0.001 0.004
37 Endosulfan-beta 82.2+29 93.5+3.0 0.086 0.285 0.057 0.191
38 p,p~DDD 102.1+2.1 101.1+19 0.002 0.006 0.003 0.006
39 o,p~-DDT 96.9+15 99.8+1.8 0.001 0.004 0.002 0.007
40 Propiconazole 100.7+2.3 99.9+2.1 0.002 0.007 0.002 0.006
41 Endosulfan sulfate 96.5+1.1 97.8+2.0 0.003 0.008 0.003 0.009
42 p,p-DDT 99.3+.3.2 123.8+0.8 0.002 0.006 0.001 0.004
43 Phosmet 101.8+3.7 1085+1.7 0.986 3.285 0.924 3.079
44 EPN 93.5+6.4 111.3+16 0.030 0.100 0.773 2576
45 Azinphos-methyl 779+6.2 675+6.3 4.660 15.534 9.430 31.434
YLimit of detection. ?Limit of quantification.
Table 6. Summary of results by commodity group
T G Number of Number of Number of detected Ratjo of  Ratio over
ype roup samples detected over MRL" detection (%) MRL (%)
Cereal grains — 69 0 0 — —
Potatoes — 1 0 0 — -
Beans — 89 0 0 — —
Nuts and seeds Nuts 33 0 0 — -
Fruits Pome fruits 37 0 0 — -
Citrus fruits 14 5 0 35.7 -
Assorted tropical and sub-tropical fruits 48 0 0 — -
Vegetables Leafy vegetables 417 16 1 3.8 0.2
Stalk and stem vegetables 39 0 0 — -
Root and tuber vegetables 84 0 0 — —
Fruiting vegetables 98 0 0 — —
Mushrooms - 44 2 0 45 -
Total 1023 23 1 2.2 0.1

) . . ..
"Maximum residue limit.
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Table 7. Pesticide residues detected in agricultural product
Region Commodity Residues detected Concentration (ppm) MRL
Oval kumquat Endosulfan 0.13 1.0
Busan Pepper leaves Diazinon 0.04 0.1
Crown daisy Ethoprophos 0.01 0.02
Incheon Pepper leaves Endosulfan 0.12 1.0
Oval kumquat Phentoate 0.08 1.0
Daegu Pepper leaves Chlorothalonil 1.04 5.0
g Shinsuncho Endosulfan 0.14 1.0
Chunebuk Chamnamul Endosulfan 0.06 1.0
g Perilla leaves Hexaconazole 0.40 1.0
Chwinamul Ethoprophos 0.01 0.02
Gveonebuk Crown daisy Diazinon 0.04 0.1
yeong Oyster mushroom Endosulfan 0.03 0.1
Chamnamul Endosulfan 0.14 1.0
Endosulfan 0.36 1.0
Oval kumquat 0.41 1.0
Phenthoate 007 10
Gyeongnam P - leav Diazinon 0.04 0.1
CPDEr feaves Parathion 0.03 0.3
Shinsuncho Ethoprophos 0.01 0.02
Oyster mushroom Phosmet 0.01 0.02
Gangwon Radish leaves Diazinon 1.67 0.1
Jeonnam Chamnamul Endosulfan 0.34 1.0
Jeju Radish leaves Endusulfan 0.04 1.0
Table 8. Kinds of pesticides detected Oﬁh
.. Frequency No. of over
No. Pesticide detected MRLs ‘_ .
. - : ; £ AT 25949 540 N OE 3759 Fob
ndosulfan -
2 Diazinon 4 1 AEE GC/MS/MSZE 59 A& MRMe t& 5AItH4
3 Ethoprophos 3 0 B AR Apustgen, o] ®AgelA A48 MRME
4 Phenthoate 3 0 -
[ ER AR Z= b 3 Q)= ok 4%0 A ' R ak
5 Chlorothalonil 1 0 ] 5] O}Oq oE & T]‘O}—L 2R S i .,] S
6 Hexaconazole 1 0 o] FAloll 7MEdlAl 3+, o] BAHL 71&9 A8(GC
7 Parathion 1 0 HPLC, GOAMS )2 )88 Axiel ¥a) 18 A2 4|
8 Phosmet 1 0 . ‘_
AaRE BAA] Gor(18 £4 A £aA7E 308 o]
Sum & . o) AAbashe] JHgA Saeheleh ARFFRA 2
HEA 0 2 AL8-% = GC-ECD ¥ GC-NPDE AF&-31A] &1
pTra:)‘t()ilscfg.S Exposure assessment of pesticides in agricultural QA @ Aeko] EAld 7153 GC-MS/MSS AF&-3te]

o 3} l::.o]:/ﬂH o] E=x H/H =i \:l/Hl:H
Acceptable daily Estimated daily MRM modeg 83 gEel 54 - i
A

Detected %ADI

tieid intake” (mg/kg intake %) £ validationg AAsA T 1 A3 real sample$! 3
1claes .
beshicide body weight) (ng/person/day) © g 2o AS BE wokdlA 70% ©]4e] 35eS nygon,
Chlorothalonil 0.0300 0.00481 0.0160 correlation CoefﬁClent(r V& EE ] Eoko|A] 099 o] Ao
Diazinon 0.0050 0.01169 0.2338
Endosulfan 0.0060 0.01146 0.1910 T2 A4S UEdT B3 24Y S 2R Sl RE
Ethoprophos 0.0004 0.00055 0.1375 Z0] A2 o] AEAYE mtotaly] 98 TUHYL A
Hexaconazole 0.0050 0.01627 0.3254 o A%9 kR o = el ok
Parathion 0.0040 0.00014 0.0035 f}% il e wel 23 H‘t e I
Phenthoate 0.0030 0.01056 0.3520 & A=E Hrletdh S @A frEHe w4
Phosmet 0.0100 0.00026 0.0026 B oF 1000 S A SAE HAaAWo g zEEol
YADI values are the Code of CODEX. TUHYS AT 1 A3} 237 9] BAE A REE
ko] AE2HP=d F2 AFAA FFRFLFo] HEHS
AFste AoZ vehwton 03462% =2 1 FFol vl 3 FFFAA FE AEE FAFE 22%9] #ELL B
e ﬁgi FA= A th o] & MRLE 23ste £59] 5] A4%E AL A4
uepa] B ATl A HEE 8T w2 B QA 9 2 2 3ol B QoA AZE o] 0.1%] EATES e
A Fee u]x]x] W 579 o BrihUn S AFE ob O AEHS EUR ok 19 4



1522 AE - AYE -

£ Z(acceptable daily intake, ADI)S w}&t
i AHsHE o] AFAl vR= ¢
I ADI thH] 0.0000~0.3462%2] & A3 @& =+
Pie=y

et

| |
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