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Abstract

The possibility on the use of multi-residue analysis for 81 different pesticides was
confirmed after the establishment of qualitative and quantitative analysis conditions that
increased pesticide selectivity and detection sensitivity through the use of LC-MS/MS.
Detection limits for all 81 pesticides satisfied the levels defined for domestic foods. The
linearities of the calibration curves ranged between 0.9800 and 0.9999. Recovery for this
analysis method was tested by applying it to Ssam cabbage and pepper with final
concentrations of 0.05 to 0.1 mg/kg. This analysis was performed after the recovery
experiments had been replicated three times. The recovery results were good even
though there were small differences by vegetables and concentration levels. The
pesticide levels for 239 samples in 43 vegetables were monitored using this analytical
method. No pesticide exceeded the maximum residue limits(MRLs). However, 17
pesticides with levels that ranged between 0.02 and 5.86 mg/kg were detected by the
monitoring process. Dimethomorph and Chlorantraniliprole had the highest detection
frequency. This study confirmed that LC-MS/MS analysis can be applied to

multi-residue pesticides in vegetables.
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Table 1. Analytical conditions of LC-MS/MS
Instrument Agilent Technologies 6495 Triple Quad LC-MS/MS
Tonization Electrospray ionization(AJS ESI)
Capillary voltage positive 4000V, negative 3500V
Drying gas flow 11 L/min
Drying gas temp. 250C
Nebulizer gas 45psi
Sheath gas flow 12 L/min
Sheath gas temp. 350C
Scan type Dynamic multiple reaction monitoring
Column ZOBAX Eclipse plus Cis(2.1 x 100 mm, 1.8 zm)
Column oven 40T
Injection vol. 5uL
Flow rate 0.3 mL/min
Mobile phase At 0.1% formic acid, 5mM ammonium formate in water
B: 0.1% formic acid, 5 mM ammonium formate in methanol
Time (min) A(%) B(%)
0.0 95 5
1.0 95 5
1.5 45 55
. 5.0 40 60
Gradient program
12.0 10 90
12.1 2 98
15.0 2 98
15.5 95
23.0 95
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Table 2. Analytical conditions of the dynamic multiple reaction transitions of pesticides
RT Precursor ion  Product ion ~ CEl ~ Product ion  CE2

Compound (min) (m/2) ) @) ) ey ol
2,3,5-Trimethacarb 5.85 194 137 12 106.9 44 positive
Acetamiprid 3.17 223 126 17 56 13 positive
Amisulbrom 11.26 466 227 18 108 18 positive
Azamethiphos 4.04 325 182.9 16 111.9 40 positive
Azoxystrobin 7.09 404 372 5 344 21 positive
Bendiocarb 4.26 224 109 15 81 30 positive
Bensulide 9.51 398 157.9 24 7 56 positive
Benzoximate 10.47 364.1 199 5 105 21 positive
Bixafen 9.5 414 393.9 12 265.9 24 positive
Boscalid 7.6 343 307 17 139.9 17 positive
Carbaryl 4.62 202.1 145 5 127 25 positive
Carbetamid 3.97 237.1 192.1 5 118 10 positive
Carbofuran 4.31 222.1 165.1 5 123 17 positive
Chlorantraniliprole 6.53 482 450.9 13 283.9 5 positive
Chlorobenzuron 9.68 309 155.9 16 138.9 36 positive
Chlorotoluron 5.26 213.1 140.1 20 72 20 positive
Chromafenozide 8.64 395.2 339 1 175 20 positive
Cyazofamid 8.96 325.1 261 5 108 9 positive
Cycloprothrin 12.84 498.8 228.9 20 180.9 36 positive
Cymoxanil 3.4 199 128 5 111 15 positive
Dicrotophos 2.92 238 127 5 112.1 15 positive
Dimethomorph 7.6 388.1 301 17 165 25 positive
Ethaboxam 5.07 321.1 200.1 21 183 17 positive
Fenpyroxymate 12.91 422.2 366.1 9 138 25 positive
Ferimzone 6.55 255.2 124 20 116.9 32 positive
Fluacrypyrim 10.86 427.2 205 5 145 21 positive
Flubendiamide 9.76 681 274 12 254.1 20 negative
Flufenacet 8.78 364 152 30 124 12 positive
Flufenoxuron 12.57 489.1 158.1 17 141.2 35 positive
Fluometuron 5.06 233.2 160 20 72 20 positive
Fluguinconazole 8.55 376 307.1 23 108.1 69 positive
Fluridone 6.71 330 310 32 309 44 positive
Hexaflumuron 11.11 461 158 20 141 48 positive
Imibenconazole 11.89 411 170.9 20 124.9 36 positive
Ipconazole 11.14 334.1 125 45 70.1 22 positive
Isoproturon 5.73 207.2 165.1 15 72 15 positive
Isoxaben 7.84 333 164.9 20 106.9 60 positive
Lenacil 5.69 235 152.9 16 82 40 positive
Lufenuron 12.04 511 158 13 140.9 25 positive
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Table 2. (Continued)

Compound RT Precursor ion  Product ion ~ CE1  Product ion  CE2 Polarity

(min) (m/z) (m/z) (eV) (m/z) (eV)
Malaoxon 4.29 315 126.9 8 98.9 28 positive
Mepanipyrim 8.42 224.1 106 25 7 25 positive
Metamifop 11.51 4411 288 13 123 25 positive
Metamitron 3.27 202.9 175 15 103.9 25 positive
Methabenzthiazuron 5.44 222.1 165 9 150 25 positive
Methiocarb 7.27 226.1 169 5 121 13 positive
Methomyl 2.85 163.1 106 5 88 5 positive
Methoxyfenozide 8.08 369.2 313.1 5 149 9 positive
Metominostrobin 6.13 285 195.9 12 193.9 20 positive
Novaluron 11.29 493 158.2 16 141.2 52 positive
Oxamyl 2.75 237 90 5 72 5 positive
Oxaziclomefone 11.5 376.1 190 10 161 20 positive
Phenmedipham 6.51 301 168 5 136 20 positive
Pinoxaden 10.48 401 317.1 24 5T7.1 44 positive
Promecarb 7.62 208 151 10 109 10 positive
Propaquizafop 11.81 444 100 15 56 45 positive
Propoxur 4.26 210.1 111 9 93 21 positive
Prosulfocarb 11.27 252.1 128.2 15 91.2 15 positive
Pyraclonil 5.07 315 241 24 168.9 32 positive
Pyraclostrobin 10.31 388.1 194 5 163 21 positive
Pyraflufen-ethyl 9.97 413 338.9 20 252.9 36 positive
Pyrazolate 10.58 439 172.8 20 91 45 positive
Pyribenzoxim 11.87 610.1 413.1 5 180 30 positive
Pyributicarb 12.14 331.2 181 9 108 25 positive
Pyridate 13.51 379 351 207 10 positive
Pyrimethanil 6.64 200.1 107 25 82 25 positive
Pyriproxyfen 12.08 322.2 2271 9 96 9 positive
Pyroquilon 4.14 174.1 132 25 117 25 positive
Quinoclamine 4.06 208 172 25 105 25 positive
Spirodiclofen 12.97 411.1 313 5 71.1 9 positive
Tebufenozide 9.43 353.2 297.1 5 133 5 positive
Tebuthiuron 4.52 229.1 172.1 18 116 30 positive
Teflubenzuron 11.84 380.9 158.1 10 141.1 40 positive
Thenylchlor 8.73 324 127 10 97 40 positive
Thiacloprid 3.34 253 186 10 126 15 positive
Thiamethoxam 2.86 292 211 181 17 positive
Thiodicarb 4.8 355.1 108 88 9 positive
Tiadinil 8.25 270 101 18 - - positive

8.25 268 101 18 - - positive
Tricyclazole 3.55 190 162.9 21 135.9 25 positive
Tridemorph 9.76 298.2 130.1 25 98 30 positive
Trifloxystrobin 11.03 409 206 5 186 13 positive
Triticonazole 8.77 318.1 125.2 15 70.1 5 positive
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Table 3. Average recovery and RSD of pesticides spiked in Ssam cabbage and pepper with LC-

MS/MS(n=3)
LOD L0Q ) Recovery + RSD(%) Recovery = RSD(%)
Compound (/ke)  (ue/ke) R Ssam cabbage Pepper

0.05mg/kg 0.1 meg/ke 0.05mg/keg 0.1 mg/ke
2.3.5-Trimethacarb 0.18 0.59 0.9993 80.9+2.6 83.1+3.1 85.1+5.5 92.0+6.5
Acetamiprid 0.08 0.26 0.9991 71.3£7.1 70.8 £5.3 78.8£2.9 71.7+£3.9
Amisulbrom 0.17 0.55 0.9986 92.9+13.4 92.4+1.8 94.9+55 98.8+2.8
Azamethiphos 0.14 0.45 0.9987 72.5+6.4 70.0£1.4 68.0+1.8 63.6+3.2
Azoxystrobin 0.06 0.20 0.9990 T7.7£6.7 81.7+4.7 81.8+6.9 84.0+£2.3
Bendiocarb 0.15 0.49 0.9811 68.4+0.5 67.4+3.9 75.3£3.0 72.77.7
Bensulide 0.08 0.27 0.9910 97.1+9.2 97.2+3.7 100.5+6.4 89.4+2.1
Benzoximate 0.31 1.04 0.9872 123.56+7.6 115.9+1.8 124.2+9.2 124.4+1.2
Bixafen 0.09 0.31 0.9970 92.0£9.7 88.2+3.5 92.2+3.7 79.4£1.0
Boscalid 0.09 0.32 0.9979 89.1+5.7 92.2+2.5 94.2+6.0 95.3+1.8
Carbaryl 0.11 0.36 0.9965 97.3+5.4 98.5+4.8 103.9+56  99.0+1.5
Carbetamid 0.12 0.40 0.9962 71.2+4.8 70.2£0.4 80.3+6.3 69.3+1.5
Carbofuran 0.09 0.31 0.9918 67.8+4.5 70.3+2.3 72.7+7.6 71.0£6.2
Chlorantraniliprole 0.05 0.18 0.9947 74.4+6.8 73.5£6.1 80.2+6.8 76.56£1.8
Chlorobenzuron 0.15 0.48 0.9992 91.9+6.4 90.7+0.9 96.7+4.3 91.9+1.1
Chlorotoluron 0.05 0.16 0.9988 75.8+2.1 78.6+1.3 79.1£8.0 79.2£0.1
Chromafenozide 0.09 0.30 0.9951 92.2£6.9 91.0+6.8 104.0+8.9 103.8+0.5
Cyazofamid 0.08 0.28 0.9997 83.3£6.3 84.7+3.5 85.6+5.9 86.6+3.7
Cycloprothrin 0.11 0.37 0.9990 117.5+22.8 111.3+13.3 108.2+3.1 116.2+5.0
Cymoxanil 0.10 0.32 0.9896 86.8+4.2 71.0+0.6 90.3+3.6 80.6+5.0
Dicrotophos 0.09 0.31 0.9960 97.2+14.0 102.2+54 109.0+£12.5 100.7+6.0
Dimethomorph 0.05 0.18 0.9994 79.6+6.2 83.5+3.4 89.2+17.1 87.9+2.9
Ethaboxam 0.11 0.37 0.9937 69.7+7.5 68.6+2.4 75.8+2.9 76.6 4.9
Fenpyroxymate 0.08 0.26 0.9951 92.0+8.9 88.9+2.6 103.7+£9.6 95.0+£0.9
Ferimzone 0.06 0.20 0.9998 66.3+1.2 66.5+2.2 62.5+5.0 61.3+6.9
Fluacrypyrim 0.09 0.31 0.9954 87.1+11.0 87.4+0.7 92.9+4.1 93.2+1.7
Flubendiamide 0.07 0.24 0.9995 69.6+5.4 69.4+5.8 74.2+5.7 80.7+2.5
Flufenacet 0.12 0.40 0.9970 84.4+7.8 79.0£0.7 89.5+4.6 86.5+3.6
Flufenoxuron 0.09 0.31 0.9999 94.7+14.6 89.4+94 91.9£6.0 87.9+5.5
Fluometuron 0.07 0.24 0.9970 72.1+2.7 72.9+1.7 73.0£3.4 73.4%3.3
Fluquinconazole 0.08 0.26 0.9996 86.3+12.3 80.5+£5.3 71.2+2.3 60.6+0.6
Fluridone 0.06 0.19 0.9999 76.4+7.3 80.1+4.0 81.6+5.7 83.6+1.8
Hexaflumuron 0.20 0.68 0.9961 80.4+4.1 82.1+5.6 81.3+7.3 85.8+6.3
Imibenconazole 0.09 0.30 0.9975 77.9+9.8 T71.5+2.6 72.5+9.3 73.3+13.3
Ipconazole 0.10 0.32 0.9981 83.4+7.0 81.0+2.5 97.9+8.3 95.5+1.1
Isoproturon 0.09 0.30 0.9966 79.6+3.3 76.2+1.7 81.7+7.4 79.2+1.7
[soxaben 0.09 0.30 0.9971 84.0+7.3 85.2+3.8 93.4+8.3 929+1.8
Lenacil 0.08 0.26 0.9989 81.3£9.4 77.1£6.6 89.5+8.1 86.0+0.8
Lufenuron 0.18 0.60 0.9970 85.5+10.5 83.5+3.7 81.0+1.3 83.2+2.1
Malaoxon 0.13 0.43 0.9970 73.4%3.2 76.5£2.5 76.9£4.8 75.9£5.1
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Table 3. (Continued)

LoD L0Q ) Recovery + RSD(%) Recovery = RSD(%)
Compound (ng/ke)  (ug/ke) R Ssam cabbage Pepper

0.05mg/keg 0.1 mg/kg 0.05mg/kg 0.1 mg/ke
Mepanipyrim 0.12 0.39 0.9931 82.9+£4.5 85.4+3.1 81.9+3.7 80.9+£0.7
Metamifop 0.15 0.49 0.9946  77.1+£12.0 77.3+£3.2 80.3+10.7 79.3+£1.9
Metamitron 0.11 0.37 0.9956 43.8+3.2 55.6£2.6 72.5+2.4 74.2+2.6
Methabenzthiazuron 0.07 0.24 0.9943 79.6+3.9 84.6+1.4 86.4+5.6 87.1+2.6
Methiocarb 0.04 0.13 0.9986 86.3£4.2 85.0+4.0 93.6£5.6 92.3+1.2
Methomyl 0.11 0.38 0.9970 71.1+8.9 69.2+2.0 89.2+7.6 79.9+9.5
Methoxyfenozide 0.08 0.26 0.9955 97.8+8.8 99.1+7.1 101.9+7.0 98.7+3.5
Metominostrobin 0.04 0.14 0.9986 84.2+4.0 85.0+£1.9 87.7+4.3 84.4+3.0
Novaluron 0.07 0.23 0.9964 91.3+10.5 86.4+6.4 94.0+4.4 91.4+1.5
Oxamyl 0.09 0.29 0.9989 80.6+£15.1 88.8+12.0 76.9+7.5 78.0+ 3.6
Oxaziclomefone 0.13 0.43 0.9808 103.0+5.4 99.0+2.5 112.8+3.7 103.0+2.1
Phenmedipham 0.10 0.33 0.9988 73.1£9.8 74.1+4.2 75.0+2.8 75.6 1.7
Pinoxaden 0.13 0.42 0.9855 70.0£6.5 69.9+2.1 72.9£6.8 69.7+3.1
Promecarb 0.06 0.19 0.9998 64.5+1.9 64.1+2.3 64.8+4.8 71.8+6.7
Propaquizafop 0.11 0.36 0.9989 85.0£7.5 82.2+2.1 88.5+10.0 89.9+2.5
Propoxur 0.10 0.33 0.9952 64.4+2.5 66.9+2.0 64.3+4.7 70.7+6.5
Prosulfocarb 0.07 0.25 0.9911 70.56£3.1 73.0£2.0 59.8+4.8 78.4%6.5
Pyraclonil 0.07 0.25 0.9988 88.2+5.0 85.2+3.7 89.3+9.2 85.4+3.1
Pyraclostrobin 0.11 0.37 0.9985 78.1£9.1 79.2%2.1 84.9+5.3 82.8+4.9
Pyraflufen-ethyl 0.16 0.55 0.9997 91.9+7.9 91.6+3.3 98.56£6.4 96.1+3.3
Pyrazolate 0.28 0.92 0.9938 70.1+6.1 70.5+1.5 60.8+2.8 63.0+1.5
Pyribenzoxim 0.10 0.34 0.9979  78.0+£10.1 79.9£5.3 84.7+4.1 79.2£2.6
Pyributicarb 0.10 0.34 0.9899 83.6+9.4 84.0+4.4 89.8+7.9 87.4+0.7
Pyridate 0.47 1.56 0.9989 67.4+3.7 67.8+6.9 55.4+4.1 53.9+1.8
Pyrimethanil 0.06 0.20 0.9997 70.3£0.6 70.0+2.5 70.7+1.4 71.4+£4.6
Pyriproxyfen 0.09 0.32 0.9800 94.3+3.3 88.0+2.2 101.0+6.3 87.8+1.7
Pyroquilon 0.12 0.41 0.9986 71.8+£3.2 73.7£2.3 76.9+7.5 78.5%1.4
Quinoclamine 0.09 0.29 0.9957 88.5+4.4 79.7+2.1 92.8+10.6 85.7+4.3
Spirodiclofen 0.05 0.17 0.9929 106.0£8.6 100.5+1.3 111.5+£5.2 107.1+£3.1
Tebufenozide 0.06 0.20 0.9922 109.2+12.0 97.1+x6.4 117.3+6.2 105.3+1.4
Tebuthiuron 0.09 0.30 0.9988 73.9+2.1 71.3£1.2 82.2+5.5 71.5+2.1
Teflubenzuron 0.34 1.12 0.9978 93.2+19.5 83.1+6.9 82.1+2.8 81.7+4.6
Thenylchlor 0.08 0.27 0.9976 92.9+8.0 88.8+3.7 101.6+8.6 93.9+2.1
Thiacloprid 0.13 0.44 0.9926 71.0+7.4 71.3£6.4 73.8+7.5 72.6£2.6
Thiamethoxam 0.09 0.30 0.9952 81.4+13.3 81.2+13.5 77.1+4.2 71.0+1.0
Thiodicarb 0.16 0.52 0.9994 T74.8+11.0 77.9+9.6 52.9+3.1 45.9+19.5
Tiadinil 0.15 0.50 0.9990 98.2+12.5 98.0+5.6 96.3£6.5 87.4+2.2
Tricyclazole 0.12 0.41 0.9991 72.1+4.0 69.5+3.2 T7.7+2.9 74.6 £3.7
Tridemorph 0.07 0.23 0.9987 74.4+1.9 94.3£17.3 110.2+£12.5  95.0£16.0
Trifloxystrobin 0.13 0.44 0.9925 94.9+6.5 90.9+2.0 117.3+4.0 118.6 4.3
Triticonazole 0.10 0.32 0.9972 77.9+6.1 75.9£6.6 90.6+5.4 85.9+2.2
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Table 4. List of pesticides detected from commercial vegetables

Vegetables Pesticides Amount (mg/kg) MRLs(mg/kg)
Mustard Leaf Chlorantraniliprole 0.09 3.0
Dimethomorph 0.14 30
Flufenoxuron 0.12 2.0
Green & Red Pepper Acetamiprid 0.06 2.0
Boscalid 0.04 3.0
Trifloxystrobin 0.03 2.0
Dimethomorph 0.11 5.0
Pyraclostrobin 0.03~0.07 1.0
Angelica Root Leaf Dimethomorph 0.21 30
Sedum Acetamiprid 0.02~0.08 20
Perilla Leaves Amisulbrom 3.33~3.69 10
Azoxystrobin 0.24~0.73 20
Chlorantraniliprole 0.02 10
Dimethomorph 2.46~4.68 20
Flubendiamide 5.54~5.86 15
Lufenuron 0.06~0.20 7.0
Methoxyfenozide 0.21~0.34 30
Butterbur Azoxystrobin 0.22 20
Radish(Leaves) Dimethomorph 0.10 7.0
Water Dropwort Teflubenzuron 0.10 0.5
Bangpungnamul Amisulbrom 0.30~1.60 1.0
Korean Cabbage, Head Dimethomorph 0.05 0.7
Flubendiamide 0.04 1.0
Tebufenozide 0.02 0.3
Chines Chives Azoxystrobin 0.21 3.0
Boscalid 0.07~1.16 20
Novaluron 0.15 10
Pyraclostrobin 0.08~0.97 10
Lettuce(Leaf) Acetamiprid 0.17~0.30 5.0
Azoxystrobin 0.38 20
Chlorantraniliprole 0.06 7.0
Dimethomorph 1.20~4.76 20
Flubendiamide 0.28 10
Flufenoxuron 0.26 2.0
Methoxyfenozide 0.61 20
Spinach Chlorantraniliprole 0.06 5.0
Flubendiamide 0.97~2.10 10
Tebufenozide 0.16 1.0
Ssam Cabbage Azoxystrobin 0.13~0.24 20
Dimethomorph 0.05~1.39 5.0
Chicory(Endive) Dimethomorph 0.60 30
Welsh Onion Dimethomorph 0.02~0.05 3.0
Flufenoxuron 0.07 1.0
Tebufenozide 0.06 2.0

1) MRLs : maximum residue limits

- 122 -



Dimethomomh .— 7.8
Chliorantraniliprole S —— S S
Aroxystrobin I 3

Flube nd iam e _ 249
Flufe noxurom ._ 2.5
Acetamiprid IEEE——— o S

Pyraclostrobin __ 21
Novaluron EE—— 7
Lufenurom I | 7

Amisulbrom __ 1.7

Tebufenozide ——— 3 3

Methoxyfenozide I ] 3
Boscalid S 1.3
Trifloxystobim E— 08

Pesticides

Fluguinconazole N 0.8
Teflubenzurom EE 0.4
Pyrimethanil Bl 0.4

00 2.0

4.0 6.0 B.O 100

% Samples

Fig. 1. Percentage of samples below the MRLs by pesticides.

F& 0.02~5.86 ma/ke WSAOIAT Fope] 7
B BF ARHEIE vine Akl o
FOIEE 58712 o2 AEHL i Ao

1k

tnesl

1. Keikothaile, BM,
Steurbaut, W : Effects of food processing
on pesticide residues in fruits and
vegetables. Food and Chemical Toxicology,
48:1~6, 2010.

2. Hercegova, A, Domotorova, M, Matisova,
E, Kirchner, M, Otrekal, R and Stefuca,
V @ Fast gas chromatography with solid

Spanoghe, P and

IS

e
0_94 = QEL ﬁ'lH
B> o

~
~

phase extraction clean-up for ultratrace
analysis of pesticide residues in baby
food. Journal of Chromatography A,
1084, p.46~53, 2005.

3. A% 1 LC-MS/MSE AHESF SAItHd
5

2

Vs RO AE R AR, ofF

i, 2013.

ox, ok
2 12 fdo E

bl
b

(EAN
oo
o2 e _H},
Ach
Ll
, do
o, ok
off
L

iL oy

©
Fi o |
off o ox

2]

0y

A fo gAY i Ju o=

ol

137 47(3):306~320, 2015.
 LC-MS/MSE AREE ek #
B2 Matrix®] 54, o}Fosha
A, 2012.

NEFA AW T, AlFoJokEeldx] p 257~

il

of

3L ES 3L
8. AEFH ARFF LAY AT HUA, 4

- 125 -



10.

5, 2013. 11.
9. 20151 A|3ak 25 FRE 93 W, 102,

st g A g AT, 2015

A, o=, olgxl, v, Ads, A

WA, A, 28A, AAE, ARA, ol 12

2 g BAEe] AHRseR XUHY

2 98] 71-2013\d, J Appl Biol Chem

SJeREQHAA A GFRAYA, 4:3~

- 124 -

57(3):235~242, 2014.
A, A, A8,
Rol, A%, 20Q -
ISR iﬂ%ﬂ
B

C 1\/IS/1\/ISE

35‘_}]9.

I~
2 A,

© LC/MS/MSE ol-&

z}E lr:ok Al EHZ/\]_

):664~675, 2010.
ol g3 =udd &

FUEY ARES RUHY

171, A

lghal, 2015.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


