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4   
3,264.17 

25  
4 1  7  

 

( 1 ) 860.13  

2  786.77  
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(  P1 ) 43.73  

7.00 25  
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4. 20  
 

   

 GS-5210HC 5 28  

 Life Eco Ver2.0 6 17  

 HVE-50LB 6 21  

 Seq Studio Genetic Analyzer 8 19  

 ICS-1000AS 50  9 10  

 Revco RLE30086A 12 13  

PCR  
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(1)  
(2)  
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321,220 
114,650 

 
    2.  

(1)  
(2)  
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2016 2019  

5) 
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1
1)  
(1)  

139
36 128 8

13
51 102

1 2 3  
16

6
3

 
 

(2)  

11
7 14 4 36

1 2  
2)  

6 10

543 3,226
  

(1)  
2  

(2)  
4  

 

4 5 6 7 8 9 10 11 12 1 2 3
6 13 9 10 6 10 8 4 13 8 4 0 91
0 0 0 0 0 0 1 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 7 0 0 0 7
0 12 6 8 0 0 7 0 6 0 6 6 51
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 4 0 4
6 25 15 18 6 10 16 4 26 8 14 6 154
0 0 0 0 0 0 0 2 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 4 0 0 0 0 0 0 4

37 54 63 67 35 22 33 25 44 26 76 61 543
37 54 63 67 35 26 33 27 44 26 76 61 549
13 27 70 90 126 109 134 49 105 68 207 126 1,124
56 106 148 175 167 145 183 80 175 102 297 193 1,827

1
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(3)  
376 2651

120 480 40 88
7 7  

3)  
16

1
2 13  

2  
4 5 6 7 8 9 10 11 12 1 2 3

12 19 16 27 12 20 10 4 70 14 20 0 224
0 0 0 0 0 0 4 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 14 0 0 0 14
0 24 12 16 0 0 14 0 12 0 12 12 102
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 36 0 36

12 43 28 43 12 20 28 4 96 14 68 12 380
0 0 0 0 0 0 0 2 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 8 0 0 0 0 0 0 8

237 266 330 352 216 114 212 141 282 144 488 444 3,226
237 266 330 352 216 122 212 143 282 144 488 444 3,236
13 27 111 88 128 167 226 52 116 80 224 137 1,369

262 336 469 483 356 309 466 199 494 238 780 593 4,985

3  

1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0
8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
4 4 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0

25 54 0 0 0 5 0 0 0 5 6 0 0 0 0 36 2 0 0
88 214 0 0 26 0 0 1 0 0 0 48 16 0 6 0 104 0 13

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 28 0 0 12 0 0 0 0 0 0 8 0 0 0 0 8 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 4 0 0 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

143 330 0 0 38 9 1 1 4 5 6 59 16 0 6 36 128 8 13
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4) GLP  

 
(1)  

AquAdvantage
  

(2)  

9

 
1 10

5
Z 6

  
(3)  

PCR
pH
NaI(Tl)

1
2

2
1

1 PCR
1 1  
5)  

 (1)  
4  

 
GC-MS

 
 

LC-MS/MS

 
 

2.
1)  
(1)  

215 24,940
7 38 49

5 6 7  
(2)  

9 414
 

(3) 
5 100

4 80
 

2) 

5 10 5 6  
3) 

2
 

5                   

4 5 6 7 8 9 10 11 12 1 2 3

0 9 38 29 21 17 18 33 19 25 0 6 215

0 4 0 0 0 0 0 0 0 0 0 5 9

0 5 4 0 0 0 0 0 0 0 0 0 9

0 0 0 0 0 0 1 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0

0 18 42 29 21 17 19 33 19 25 0 11 234

0 0 0 2 0 0 0 2 0 0 0 1 5

59 91 113 82 198 176 84 64 49 50 111 43 1,120

59 109 155 113 219 193 103 99 68 75 111 55 1,359
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4) GLP  

 
(1)  

 
(2)  

 
1 35

5
Z 2  

(3)  

1

2

1
4

13  
5)  
(1) 

17

 
(2)  

QuEChERS
 

6  

7  
(ppm) (ppm) (ppm) (ppm)

0.13 3 0.01 0.05
0.31 10 0.01 2.0
0.13 5 0.07 5
0.06 10 0.53 4
0.01 0.7 0.02 0.1
0.32 5 0.01 0.1
0.08 5 0.03 3
0.22 15 0.15 3
0.17 5 0.28 5
0.56 5 0.02 3
0.46 5 0.01 2
0.05 5 0.03 2
0.02 15 0.02 3
0.08 5 0.01 1
0.10 5 0.01 3
0.06 2 0.03 0.5
0.04 2 0.01 2
0.03 0.5 0.03 3
0.02 1 0.04 40
0.14 15 0.02 40
0.07 10 0.02 3
0.15 5 0.05 5

0.18 3
0.01 5
0.01 40
0.13 70
0.01 40

4 5 6 7 8 9 10 11 12 1 2 3

0 1,044 4,408 3,364 2,436 1,972 2,088 3,828 2,204 2,900 0 696 24,940

0 184 0 0 0 0 0 0 0 0 0 230 414

0 100 80 0 0 0 0 0 0 0 0 0 180

0 0 0 0 0 0 1 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0

0 1,328 4,488 3,364 2,436 1,972 2,089 3,828 2,204 2,900 0 926 25,535

0 0 0 7 0 0 0 2 0 0 0 1 10

876 789 5,665 30,246 30,103 28,316 9,049 11,872 7,080 6,880 5,724 5,772 142,372

876 2,117 10,153 33,617 32,539 30,288 11,138 15,702 9,284 9,780 5,724 6,699 167,917
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QuEChERS
GC-MS/MS UPLC-

MS/MS
 

(3)  
5

GC-MS/MS

GLP
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177 1,212   

279 985
   

20 43  

 
AMR

AMR

AMR
 

2,277
6,851 1 2  

1  

4 5 6 7 8 9 10 11 12 1 2 3

2 1 3 0 2 1 7 1 0 2 0 2 21

2 2 10 8 11 0 3 3 1 3 0 0 43

7 6 5 0 13 6 0 12 1 7 13 4 74

CRE 1 2 6 1 2 6 5 2 3 1 1 1 31

0 3 0 0 4 0 0 0 0 1 0 0 8

12 14 24 9 32 13 15 18 5 14 14 7 177

25 14 17 21 13 20 19 16 22 13 11 0 191

5 0 2 2 0 0 0 2 5 0 7 5 28

0 52 0 0 0 0 0 8 0 0 0 0 60

30 66 19 23 13 20 19 26 27 13 18 5 279

0 0 6 4 4 0 0 0 1 0 0 1 16

0 0 0 0 0 0 0 0 0 0 4 0 4

0 0 6 4 4 0 0 0 1 0 4 1 20

73 23 49 54 29 50 70 39 64 34 25 20 530

0 6 0 4 0 2 0 2 0 4 3 0 21

3 9 14 11 0 1 5 0 8 6 18 0 75

26 27 25 30 22 11 23 16 31 15 53 54 333

6 7 29 28 9 7 6 6 6 6 6 4 120

108 72 117 127 60 71 104 63 109 65 105 78 1,079

14 48 48 26 94 71 40 40 144 100 68 29 722

164 200 214 189 203 175 178 147 286 192 209 120 2,277
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1.  
1)  
(1)  

EHEC
21

DNA

O157 VT1,VT2 7 O157 VT2 6
O26 VT1 4 O103 VT1 2 O8 VT2

O153 VT1,VT2 1  
(2)  

3  
EHEC 43

 
(3)  

74

19 JATA(12) -VNTR

JATA(12)-VNTR

  
(4) CRE

 

31 6
-

 
(5)  

VRE
8

8 vanA
Enterococcus faecium  

2  

4 5 6 7 8 9 10 11 12 1 2 3

8 4 12 0 8 4 28 4 0 8 0 8 84

2 2 10 8 11 0 3 6 1 6 0 0 49

91 78 65 0 169 78 0 156 13 91 169 52 962

CRE 3 6 18 3 6 18 15 6 9 3 3 3 93

0 9 0 0 12 0 0 0 0 3 0 0 24

104 99 105 11 206 100 46 172 23 111 172 63 1,212

75 33 45 67 82 56 53 44 58 36 28 0 577

15 0 11 4 0 0 0 19 50 0 10 15 124

0 260 0 0 0 0 0 24 0 0 0 0 284

90 293 56 71 82 56 53 87 108 36 38 15 985

0 0 16 10 4 0 0 0 2 0 0 3 35

0 0 0 0 0 0 0 0 0 0 8 0 8

0 0 16 10 4 0 0 0 2 0 8 3 43

218 69 147 160 87 145 210 116 192 102 75 60 1,581

0 16 0 10 0 6 0 6 0 8 7 0 53

3 18 19 16 0 2 5 0 11 8 33 0 115

52 53 50 59 44 21 46 30 62 29 106 107 659

12 14 58 56 18 14 12 12 12 12 12 8 240

285 170 274 301 149 188 273 164 277 159 233 175 2,648

30 77 50 45 115 114 232 47 576 336 293 48 1,963

509 639 501 438 556 458 604 470 986 642 744 304 6,851
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3  

1 4 1 EHEC O157 (VT1, VT2) 2 0
2 5 20 EHEC O157 (VT1, VT2) 2 0
3 6 7 EHEC O157 (VT2) 5 0
4 6 23 EHEC O157 (VT1) 5 0
5 7 22 EHEC O157 (VT1, VT2) 3 0
6 7 29 EHEC O157 (VT2) 5 0
7 8 16 EHEC O157 (VT2) 3 0
8 8 16 EHEC O157 (VT1, VT2) 4 0
9 8 20 EHEC O26 (VT ) 2 0
10 8 26 EHEC O157 (VT2) 2 0
11 10 1 EHEC O103 (VT1) 3 0
12 11 8 EHEC OUT (VT2) 3 0
13 12 26 EHEC O157 (VT1, VT2) 1 0
14 1 15 EHEC O103 (VT1) 3 0

43 0

4  

71 219  (1)
2 4
8 72  (1)

17 34
4 8
4 13

10 30
S. infantis (3), S . schwarzengrund (2)
C. jejuni  (5), C. coli  (1)
E.coli (9)

4 12
1 2
1 2
6 12  (1)
3 6
4 4
9 18

19 57  (4)
17 51  (1)
1 3
5 15
5 15 E.coli (4)

191 577

－24－



2)  
(1)  

2019 4
191 577

4  

1  
4

 

1
1

1  
5

6 9
E.coli 4

E.coli  
(2)  

28 124 5
7

1 1  
(3)  

4
4

E.coli
 

52

O26 O111 O157  

3)  
(1)  

7 15
15 6

LAMP 8
5

 

1
1

1
6  
(2)  

4
 

 
4)  
(1)  

O157 530
1,581  

(2)  

21 53

O157  
(3)  

5  

1 4 10 5 0 5 15 0 15
2 6 5 1 0 1 1 0 1
3 6 6 1 0 1 10 0 10
4 7 11 2 0 2 4 0 4 C. jejuni (2)

5 11 15 2 0 2 19 0 19 C. jejuni  (1),  (1)

6 12 25 5 0 5 50 0 50 C. jejuni  (4),  (1)

7 2 4 7 0 7 10 0 10
8 3 24 5 0 5 15 0 15

28 0 28 124 0 124
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75 115
 

333 659 120
240

 
 

2.
1)  

 

2   
 

2)  
6  

(1) VRE
 

(2) CRE
-  

(3) MLVA  
(4) 

 
(5) 
Penner  
(6) 

 
 

3)  
(1) 

 
2019 IS

 
(2) 

 

16 4
8

 
(3) 

 

VNTR
 

(4) 

 

. 
(5) 

6  

LAMP

1 6 11 2 2 (2) 2 (2) L.pneumophila SG1 (2), SG4 (1),
SG5 (1),  Legionella spp. (2)

2 6 17 4 4 4 (1)

3 7 25 3 3 (3) 0 L.pneumophila SG1 (3), SG6 (2),
Legionella  spp. (1)

4 7 31 1 1 0
5 8 1 3 3 0
6 12 17 1 1 1 (1)

7 3 2 1 1 (1) 1 (1) L.pneumophila SG1 (1), SG6 (1),
SG9 (1)

1 8 8 1 1 0

16 16 (6) 8 (5)

－26－



 

CLSI

2015 2018
ESBL

AmpC  
(6) 

 
  Escherichia albertii

Arcobacter butzleri
Arcobacter

 
(7) AMED

 

IMP -
 

 
4) GLP  
(1)  

VNTR
 

(2)  
GLP

 
E.coli

 
 
3.  

14
5 3 5
1  

－27－



 

4 5 6 7 8 9 10 11 12 1 2 3

13 24 33 23 18 23 21 28 27 29 22 14 275
60 74 7 14 12 12 6 10 16 7 7 225
1 2 2 1 1 2 4 1 1 15

2 4 3 3 7 3 4 1 27
12 11 18 10 9 9 10 6 3 6 94

13 62 392 467
5 4 5 5 19

6 6 12
6 6 6 6 6 6 6 6 6 6 6 6 72
6 2 2 17 17 11 7 62

98 115 70 59 49 54 50 61 87 91 109 425 1,268
1 4 4 2 1 2 9 6 6 3 38
5 1 1 1 1 9

2 2
1 2 1 4

8 23 5 7 3 3 3 1 3 56
8 110 118

3 3
1 1 1 3

8 30 11 14 5 6 3 4 15 7 17 113 233
106 145 81 73 54 60 53 65 102 98 126 538 1,501

 
 

PCR

 
 

 
1.  

 

15  
 

 

 

 
1)  
(1)  

1 2 3
313 38 234  

1  

－28－



9 17 2 31
4 595

RD-A HEp-2 A549 MDCK

HI
419

3  

AH1pdm09 AH3 B
2019/2020

AH1pdm09 B

 

RS

 

2 2 3 2  

A 5 6 10 16
B 3 5 18

25 30

A 6   
3 7  

EB
1 6 7

B19
6  

A

40/41
GI.5 GII.2 GII.3 GII.4 GII.6

GII.4 A
G2 G3 G9

1 2 3 5 40/41
 

(2)  

735
4  

  

MERS
 

2  
4 5 6 7 8 9 10 11 12 1 2 3

52 96 132 92 72 92 84 112 108 116 88 56 1,100
240 296 28 56 48 48 24 40 64 28 28 900

4 8 8 4 4 8 16 4 4 60
 8 16 12 12 28 12 16 4 108

12 11 18 10 9 9 10 6 3 6 94
13 62 392 467

10 8 10 10 38
12 12 24

18 18 18 18 18 18 18 18 18 18 18 18 216
17 4 4 38 34 26 14 137

343 421 216 200 163 183 154 226 272 254 226 486 3,144
4 16 16 8 4 8 36 24 24 12 152

20 4 4 4 4 36
8 8

 4 8 4 16
8 23 5 7 3 3 3 1 3 56

8 110 118
6 6

1 1 1 3
8 51 26 32 11 15 3 16 51 25 35 122 395

351 472 242 232 174 198 157 242 323 279 261 608 3,539

)
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3  

4 5 6 7 8 9 10 11 12 1 2 3

AH1pdm09 4 9 15 9 37
AH3 1 1 1 3
B Victoria 2 1 3 1 7

1 1 1
3 5 1 6

RS 1 2 3 1 4 2 13
5 1 6

1 1 1 1 1 1 5
2 1 2 2 1 1 1 1 9
3 1 1 1 3
5 1 1 2
40/41 2 2
NotTyped 1 2 2 2 2 5 1 1 8 24
A 1 6 1 3 3 3 8 25
B 4 1 1 2 8
C 1 3 1 1 3 3 1 4 3 2 1 23

A 5 1 1 2
A 6 7 8 8 1 24
A 10 1 1
A 16 2 2
 B 3 1 1
 B 5 1 1

18 2 1 2 1 1 7
25 2 2
30 3 1 3 1 5 13

3 2 2 3 7
1 1

EB 1 2 1 4
2 2 4

1 1 1 2
6 1 3 1 2 1 8
7 1 1 2

B19 1 2 2 1 6
G .5 1 1
G .2 2 1 1 1 5
G .3 1 1 2
G .4 1 3 1 2 4 1 2 1 15
G .6 1 1

A G2 5 1 6
A G3 8 3 5 1 17
A G9 42 54 1 97

NotTyped 1 1
G 1 1 3 1 6
G 1 1 1 1 2 6

1 1
  75 73 32 33 27 19 24 16 45 30 32 13 419
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MERS 60

PCR
 

2 1
70 8

1

 
2 1

30 11

Kawasaki Irie 1
 

  

 
4 3

NS1
1
 
 

1 2 3 2  
 
 

 

46 87
2 5

1E
2 D8 2  

  

A  
A 22

1

IgM
 

  
2 1

2 1
585

 
(3)  

HIV
1 HIV-1

HIV-2

 

4 (  

4 5 6 7 8 9 10 11 12 1 2 3

MERS 2 2
A 1 1

1 1
1 3 4

2 2 1 5
1 2 3

HIV 1 1
6 2 9 5 6 3 3 3 3 3 3 46
12 32 11 11 3 3 9 3 3 87

13 70 502 585
20 34 23 17 12 9 13 0 9 17 73 508 735
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2)  
(1) 

 

9

 
9

AH1pdm09
10 12

AH1pdm09
11 AH3

1 B
5  

(2)  

10 2
2

12 1

6 3 12
1 1

GII
1

40 41
 

(3)  

AH1pdm09 B
 

(4)  

6 7 9 3 CDC

1
7 1

6 9
 

 
 
 

 
 5

6 (

4 5 6 7 8 9 10 11 12 1 2 3

6 6 12
G
G 6 4 10

R1.9.26 3 3 AH1 pdm09
R1.10.10 5 4 AH1 pdm09
R1.11.6 4 2 AH3(

R1.12.18 5 3 AH1 pdm09
R2.1.17 5 3 B
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3)  

 
1

B
7  

4) GLP  
(1)  

iTips

SFTS RT-PCR
 

(2)  
PCR

 
5)  

12 62
8 36

GII
12 GII.2 1

GII.4 3 GII.17
4 Kudoa septempunctata

  

8  

7

4 5 6 7 8 9 10 11 12 1 2 3

6 6 6 6 6 6 6 6 6 6 6 6 72

0 0 0 0 0 0 0 0 0 0 0 0 0

30 1 1

B 3 2 5 4 4 1 16

B 5 4 3 3 1 2 3 2 18

          

4 5 6 7 8 9 10 11 12 1 2 3

6 2 2 17 17 11 7 62
GI 0
GII 1 2 9 11 6 7 36

GI GII 0
A 0
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4 19
5 8
5 31 6 1 7 HIV
6 28
7 26
8 23

9 20

10 18
10 31 12 1
11 29
12 27
2 21
3 19

2.  

 
1)  

FAX

National Epidemiolo- 
gical Surveillance of Infectious Disease NESID

 

593
46

116
 

  
2)  

1

9

 

27 FAX
139

FAX 251

580 10

 
 

9  

 
 

10   
    

2 6 
76 1 
80 7 
25 25 
69 61 
39 5 
33 30 
3 52 

17 27 
7 2 

13 580 
 
3) 

 

26

1 11  
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11  

4 11
5 9
6 13
7 11 RS
8 22 MERS
9 26

10 24
11 28
12 26
1 23
2 27
3 26 COVID-19  

 
4)  

ID

28
 

83,541

12  
 

12  

4 2,731 3,369
5 2,126 2,904
6 1,745 2,352
7 1,687 2,136
8 1,147 2,221
9 2,478 1,940

10 2,910 1,966
11 3,567 1,844
12 5,304 1,650
1 13,434 1,566
2 8,177 1,408
3 13,849 1,030

59,155 24,386  
 
 
 
 
 

5)  

115 52
12 4 2

20 25

 
6)  

24
51

  

25
 

  
3.  

(1) 
 

(2) 
 

(3) 
 

(4) RS (2016 )  
(5) VP7

2018/19
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2)  

 
 

  
NESID  

NESID   
 

2019   
  

 
G20  

   
 

 
   

 
3)  
(1) NESID

NESID
  

 
(2) 

FETP-J
 

(3) G20
G20

4 5 9
18 17

9 2

 
(4)  
(5)
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COVID-19
2019

1 16

COVID-19

 
COVID-19

2020 3
 

 
1.  
1  

2020 1 6

1 16
2009

 
1 16

1) 23 10
11
1 24

 
2  

2)  
1 21 2019-nCoV

1 24

 
1 25 ( )

COVID-19

2) 

25
26

1 3)  
3  

1 24 ( ) 12
PCR

27 ( )
Ver.1 2-step nested 

RT-PCR

28 ( ) 31
( )
1 3)

30 ( )
BSL

BSL3  
29 ( ) Ver.2

PCR

PCR

2 6 PCR
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2.  
1  

5

4
PDF

PCR

2 3
10 15 10

10 16 15
10   

2 12

2 20  

QIACube 2 PCR
7500Fast 1 BSL3

P3  P3 PPE

N95
 

2  
PCR

 
1  

3
2 BSL3

BSL2

2  
2  
P3

BSL2
 

PCR
N 2 2

N N2
duplicate

1
12 24

 
 
3.  
1  

1
cPCR 1

31 2 5 17
PCR

2 6 13  
2 13

2 14
2 14 16 3 8 2

17 23 7 30 2 24 3
1 7 32

 
2  

2 22
3 6

1
3

 
3  

2

2
PCR 3 27

3

3 23
24 30
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2 14

 

－40－



 

1

 
3  

5

 
4  
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5.  

3 2 500

 

6
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AH1pdm09

PCR

2009
SARS MERS
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1) 
1

2 1 16  
2) 

 2020 1 10  
3) 

41  
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QuEChERS
 

 
 

Examination for Simultaneous Analysis of Pesticides 
 in Agricultural Products with QuEChERS Method 

 
Mana MINAMIURA Masaki YONEDA Yohei KITAOKA Aya HIGAMI and Yukie TATSUMOTO 
 

QuEChERS GC/MS
GC LC/MS

LC LC 5

 
 

 
15

800

1) 

Anastassiades
QuEChERS 2) 

3) GC
LC

4) 

LC QuEChERS
 

 
 

1.  

GC

LC
5

LC
/

 

-20

 
 
2.  
1)  

GC-MS/MS GC/MS
7 354

MRM
S/N 10 0.005 

μg/mL 332
LC-MS/MS

LC/MS 6
167 MRM

S/N
10 0.005 μg/mL 158

47
 

2)  
GC/MS 7 2 μg/mL

LC/MS
6 2 μg/mL

 
3)  

n-
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3 2
2 1.5

LC-MS/MS

LC/MS  
SUPELCO

ENVI-Carb/LC-NH2 500 mg / 500 mg 6 mL
ENVI-Carb /PSA 500 mg / 500 mg 6 mL Agilent

Bond Elut C18 1,000 mg 6mL Sigma-Aldrich
Discovery DSC-Si

InertSep SI Agilent Bond Elut SI Waters
Sep-Pak Vac Silica

ENVI-Carb/LC-NH2 ENVI-Carb /PSA
/ 3:1 10 mL Bond 

Elut-C18 10 mL

5 mL n- 10 mL

 
 
3.  

50 mL
CQM-V2

KINEMATICA Polytron 
PT-10-35 GT Himac 
CR 22G

RE801  
GC-MS/MS Agilent

GC7890B 7000D
LC-MS/MS Waters  
ACQUITY UPLC H-Class

Xevo TQ-S micro  
 
4.  
1)  

10.0 g
50 mL

10 mL 
1 1 g

3 2  1 g 2
1.5  0.5 g

4 g 1
3,000 rpm 10  
2)  

(1) GC LC  
Bond Elut 

C18
4 mL 20 
mL

100 mL
40

 
2 mL /

3:1
ENVI-Carb /PSA

2 mL /
3:1

10 mL
/ 3:1

20 mL /
3:1

100 mL
 

40

/n- 1:1
2 mL 0.5 mL

1.5 mL /n- 1:1
I  

0.5 mL
2 mL

0.2 μm
 

(2) LC  
Bond Elut C18 4 mL

20 mL
/ /n-

20:0.5:80 2 mL  Discovery 
DSC-Si 500 mg /

/n- 20:0.5:80 10 mL
/

1:1 2 mL /
1:1 18 mL

4 mL
1 mL 1 mL 2

0.2 μm
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GC-MS/MS LC-
MS/MS

5.
GC-MS/MS LC-MS/MS

1  
1  

6.
GC-MS/MS 2.5 5

15 25 37.5 ng/mL

0.5 g /mL

LC-MS/MS 2 5 10
20 50 100 ng/mL

7.

0.01 mg/kg GC 0.05 mg/kg LC
0.1 mg/kg 30

GC
LC 3 1 2 2 LC
1 1 2 5

1.
1) LC 2

2 /
-N-
SUPELCO ENVI-Carb /PSA

500 mg/500 mg 6 mL /

ENVI-Carb/LC-NH2 500 mg/500 mg 6 mL

70% 120%
SCAN

2
ENVI-Carb /PSA

2) LC C18
2

C18 Agilent
Bond Elut-C18 1,000 mg 6 mL

70% 120%
SCAN

C18

VF-5MS 30 m× 250 μm×
0.25 μm

70 (2 min) - 25 /min 150 - 3 /min
200  (5 min) - 8 /min 310  (5 min)

250
Splitless 2 μL
He
1.5 mL/min Constant Flow
EI(70eV)

Interface 280
150

ACQUITY UPLC®BEH C18 1.7 μm
2.1 mm× 100 mm

50
2 μL
0.4 mL/min
(A) 5 mM 
(B) 5 mM 

B%
5% 5%(1 min) 95%(15 min) 95%(20 min)

5%(20.1 min) 5%(25 min)
ESI(+) ESI(-)

Capillary 3,000 V
Desolvation 400
Source 150

GC-MS/MS

LC-MS/MS

 10 mL
(12 mm ) 1

      /n-  (20:0.5:80)
3,000 rpm 10

Bond Elut-C18 Bond Elut-C18
4 mL 4 mL

MeCN 20 mL MeCN 20 mL

40 40

ENVI-Carb /PSA Discovery DSC-Si
(500 mg/500 mg, 6 mL) (500 mg)

 2 mL (2 ) 2 mL
10 mL 10 mL
20 mL 2 mL

18 mL
40 40

2 mL 4 mL
0.5 mL 1.5 mL 1 mL

MeOH 1 mL
(  2 g /mL) 0.2 μm
2 mL 0.5 mL

(  0.5 g /mL)
MeOH 2 mL
0.2 μm
(  0.5 g /mL)

2  1 g, 2 /n- (1:1)

10.0 g in 50 mL

NaCl 1 g,MgSO4( )4 g, 3 / (3:1)

LC

1.5  0.5 g 1 /

/ (1:1)

1 1

GC

LC

2 2
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C18  
3) LC  

500 mg
Discovery DSC-Si Sigma-Aldrich InertSep SI

Bond Elut SI Agilent
Sep-Pak Vac Silica Waters 4

70% 120% Discovery DSC-Si

SCAN
Bond Elut SI

Sep-Pak Vac Silica

Discovery 
DSC-Si InertSep SI

Discovery DSC-Si
 

4) GC  
GC/MS

5
2 g /mL GC/MS

20 μg/L
80%

120% 2

5 
μg/L 0.5 g /mL  

2  

  
2.  

A
B A 50 150 C A

30% 50 150 D

30
4

GC 3 LC 4 LC 5
 

GC 332 291
287 287

291 283
5

248 75%

5

215 QuEChERS

GC
 

 LC 158 84
94 78
80 82

5
53 34%

LC
47

5

50

LC  
LC 47

27 29
39 39

46 5
18

38%
30% 220%

LC

 

(g/mL)
2.5 0.25 176 222 209 180 221
5 0.5 195 234 182 177 200

10 1 159 208 166 123 188
20 2 197 201 168 169 192

(μg/L)

－46－



 
 

 

 
 3 GC  

(μg/g)

DCIP 1% 13% 245% D
( ) 88% 5% 7% 98% 7% 7% 95% 11% 13% 98% 5% 14% 77% 2% 5% 88% 9% 17% 38% 30% 33% 45% 15% 17% 71% 10% 17% 89% 6% 9% D

63% 11% 24% 68% 13% 33% 17% 27% 84% 23% 21% 85% 27% 22% 68% 35% 15% 56% 80% 8% 19% 75% 10% 20% 28% 34% 44% D
64% 12% 16% 65% 13% 24% 17% 32% 90% 24% 27% 86% 29% 18% 61% 35% 13% 50% 73% 3% 7% 74% 5% 6% 28% 34% 43% D
83% 8% 24% 49% 16% 55% 61% 7% 19% 20% 13% 65% 72% 10% 21% 28% 14% 54% 37% 8% 24% 31% 14% 24% 57% 6% 15% 15% 13% 47% D
55% 12% 21% 58% 10% 29% 8% 40% 161% 14% 37% 108% 23% 28% 67% 30% 19% 49% 69% 4% 7% 70% 5% 6% 16% 48% 56% D

EPTC 53% 13% 21% 54% 13% 34% 6% 43% 135% 10% 18% 123% 14% 48% 96% 18% 25% 77% 58% 6% 20% 58% 10% 15% 13% 44% 63% D
49% 13% 26% 49% 13% 37% 16% 29% 79% 54% 7% 18% 56% 10% 14% D
92% 4% 4% 101% 5% 6% 75% 9% 11% 83% 8% 13% 74% 4% 7% 82% 4% 16% 83% 2% 5% 84% 5% 7% 61% 8% 10% 74% 6% 8% B
65% 9% 12% 68% 10% 19% 12% 35% 104% 18% 22% 101% 22% 32% 70% 27% 19% 54% 63% 6% 13% 64% 8% 11% 22% 38% 46% D
68% 10% 10% 75% 8% 14% 13% 37% 113% 21% 32% 89% 31% 22% 50% 37% 17% 40% 74% 4% 8% 73% 5% 6% 25% 37% 42% D
66% 8% 9% 64% 15% 22% 12% 29% 114% 18% 32% 95% 26% 23% 58% 31% 19% 46% 60% 4% 11% 62% 6% 10% 21% 39% 43% D
88% 5% 5% 94% 4% 5% 43% 21% 41% 58% 20% 31% 58% 7% 14% 67% 7% 18% 80% 3% 4% 82% 4% 5% 33% 15% 36% 56% 13% 13% D
85% 5% 6% 93% 5% 6% 35% 25% 53% 50% 23% 39% 52% 8% 16% 62% 8% 19% 83% 3% 7% 84% 3% 9% 32% 22% 42% 51% 15% 15% D
94% 4% 6% 102% 4% 6% 71% 10% 14% 80% 10% 15% 76% 6% 8% 84% 4% 14% 80% 3% 6% 83% 5% 9% 51% 8% 11% 73% 4% 6% B
23% 7% 26% 19% 7% 43% 41% 14% 39% 34% 24% 56% 54% 7% 22% 49% 8% 28% 55% 4% 5% 54% 5% 8% 27% 9% 31% 22% 19% 24% D
99% 6% 7% 104% 5% 5% 83% 9% 13% 87% 7% 10% 73% 6% 9% 85% 6% 14% 87% 3% 6% 88% 4% 10% 71% 8% 10% 74% 3% 9% A

100% 3% 7% 107% 4% 7% 82% 8% 9% 92% 6% 11% 80% 4% 5% 88% 4% 13% 92% 7% 13% 88% 5% 10% 73% 4% 4% 81% 5% 9% A
80% 5% 7% 88% 6% 7% 31% 22% 56% 43% 24% 47% 48% 10% 20% 56% 9% 22% 74% 3% 4% 77% 4% 7% 29% 22% 53% 48% 19% 19% D

XMC 101% 4% 8% 109% 4% 7% 86% 7% 10% 88% 7% 13% 81% 5% 5% 87% 4% 14% 77% 10% 10% 87% 4% 8% 75% 7% 9% 80% 3% 8% A
90% 4% 5% 94% 5% 5% 38% 23% 47% 49% 22% 37% 54% 7% 15% 61% 8% 18% 80% 3% 4% 79% 4% 7% 34% 18% 35% 51% 14% 14% D

107% 4% 9% 110% 4% 7% 89% 8% 11% 89% 9% 13% 80% 5% 7% 87% 5% 15% 77% 18% 18% 76% 8% 13% D
102% 3% 8% 110% 4% 7% 86% 7% 8% 89% 5% 12% 84% 5% 5% 87% 4% 14% 89% 2% 4% 90% 4% 8% 76% 7% 9% 82% 5% 11% A
96% 3% 9% 104% 4% 7% 79% 7% 11% 90% 7% 12% 71% 4% 11% 76% 8% 17% 86% 3% 5% 87% 4% 7% 71% 7% 8% 80% 5% 8% A
88% 4% 6% 96% 4% 5% 42% 22% 41% 52% 21% 35% 54% 8% 16% 61% 8% 18% 77% 3% 4% 78% 4% 6% 32% 17% 36% 54% 14% 14% D

-S- 118% 4% 4% 107% 5% 5% 110% 5% 7% 97% 6% 11% 110% 4% 7% 97% 4% 14% 80% 5% 5% 77% 6% 6% 94% 6% 9% 80% 6% 11% A
91% 4% 5% 95% 5% 6% 76% 12% 12% 74% 2% 10% 51% 12% 17% 59% 21% 28% 80% 4% 5% 80% 7% 11% 54% 14% 26% 64% 6% 14% D

100% 2% 7% 108% 4% 8% 82% 7% 9% 92% 6% 12% 80% 4% 5% 88% 4% 13% 84% 2% 4% 86% 3% 7% 73% 5% 5% 81% 5% 8% A
105% 3% 7% 108% 5% 7% 75% 6% 12% 86% 8% 11% 74% 2% 6% 82% 5% 14% 85% 2% 5% 86% 4% 8% 71% 5% 8% 78% 5% 7% A
106% 5% 8% 112% 6% 9% 93% 5% 10% 99% 8% 12% 80% 8% 8% 92% 4% 14% 86% 5% 6% 87% 5% 9% 81% 10% 10% 80% 6% 11% A
106% 4% 9% 109% 3% 8% 79% 9% 12% 90% 7% 12% 77% 4% 5% 84% 3% 13% 87% 2% 5% 85% 3% 7% 70% 8% 9% 80% 5% 9% A
99% 10% 10% 119% 6% 8% 76% 17% 25% 113% 13% 14% 81% 7% 11% 94% 6% 12% 201% 27% 63% 215% 18% 46% 83% 14% 17% 86% 7% 12% D

103% 3% 8% 109% 4% 8% 84% 6% 9% 90% 7% 12% 80% 3% 4% 84% 4% 14% 86% 2% 5% 85% 4% 7% 72% 4% 7% 79% 4% 8% A
2,6- 108% 3% 9% 111% 6% 8% 88% 7% 15% 89% 7% 14% 79% 8% 9% 94% 5% 16% 85% 3% 8% 85% 3% 10% 71% 9% 14% 82% 5% 12% A

97% 3% 9% 106% 4% 7% 78% 10% 13% 89% 8% 12% 77% 5% 5% 86% 4% 13% 88% 2% 5% 87% 4% 7% 69% 5% 7% 81% 5% 7% B
98% 5% 7% 105% 5% 8% 76% 9% 14% 87% 9% 14% 78% 3% 4% 85% 6% 14% 85% 3% 5% 84% 4% 7% 74% 5% 5% 76% 5% 6% A

100% 2% 7% 107% 4% 7% 85% 7% 10% 94% 6% 11% 80% 4% 6% 88% 4% 13% 86% 3% 5% 86% 4% 8% 74% 4% 4% 83% 4% 9% A
97% 5% 5% 101% 4% 5% 68% 13% 17% 78% 10% 14% 75% 4% 6% 80% 5% 14% 83% 3% 5% 82% 4% 7% 60% 6% 13% 74% 3% 6% B
93% 3% 7% 103% 4% 7% 72% 9% 17% 79% 6% 13% 70% 4% 5% 78% 5% 14% 82% 3% 6% 83% 4% 7% 56% 7% 11% 71% 7% 8% B

BHC ( ) 94% 3% 7% 104% 4% 7% 68% 11% 17% 80% 10% 14% 75% 5% 5% 82% 4% 13% 82% 2% 4% 83% 4% 6% 58% 7% 9% 74% 5% 7% B
103% 3% 4% 95% 4% 5% 84% 9% 13% 78% 6% 12% 98% 3% 4% 85% 5% 12% 78% 3% 3% 75% 5% 5% 80% 7% 9% 73% 5% 9% A
106% 2% 8% 110% 4% 7% 96% 7% 18% 87% 8% 9% 76% 8% 8% 88% 3% 17% 94% 3% 5% 93% 4% 10% 73% 9% 14% 79% 6% 9% A
89% 5% 7% 96% 3% 7% 91% 4% 9% 99% 5% 10% 84% 5% 5% 93% 4% 13% 72% 5% 5% 72% 5% 5% 74% 4% 4% 85% 5% 10% A

106% 4% 7% 105% 6% 7% 90% 9% 10% 85% 7% 17% 87% 6% 6% 87% 4% 18% 100% 6% 6% 92% 7% 10% 76% 5% 10% 83% 5% 12% A
101% 5% 9% 110% 4% 8% 99% 6% 7% 100% 7% 11% 86% 8% 8% 93% 5% 13% 84% 5% 6% 84% 5% 10% 79% 4% 5% 81% 3% 13% A
101% 4% 8% 109% 3% 6% 94% 6% 9% 103% 5% 13% 84% 5% 6% 95% 3% 13% 85% 3% 5% 86% 4% 8% 79% 5% 9% 84% 4% 10% A
102% 7% 11% 109% 5% 8% 87% 6% 6% 94% 6% 11% 83% 6% 6% 92% 5% 14% 84% 2% 7% 87% 3% 10% 74% 6% 13% 87% 6% 11% A

BHC ( ) 98% 4% 7% 110% 4% 8% 96% 6% 9% 101% 4% 11% 82% 5% 7% 94% 4% 13% 86% 2% 4% 87% 3% 7% 79% 2% 6% 88% 4% 10% A
112% 5% 12% 115% 5% 8% 90% 6% 11% 96% 11% 13% 81% 8% 8% 93% 6% 14% 86% 4% 6% 89% 6% 10% 87% 15% 16% 85% 6% 11% A
98% 9% 11% 109% 4% 7% 98% 5% 18% 95% 5% 13% 86% 3% 6% 91% 5% 14% 81% 4% 7% 86% 5% 9% 82% 6% 14% 84% 6% 12% A
93% 6% 7% 102% 5% 8% 69% 12% 18% 77% 10% 14% 73% 4% 5% 80% 4% 12% 80% 5% 5% 79% 4% 7% 58% 8% 14% 71% 6% 7% B

100% 3% 7% 108% 4% 7% 88% 6% 8% 96% 5% 11% 82% 5% 5% 90% 3% 12% 85% 2% 5% 86% 3% 8% 74% 3% 4% 82% 4% 10% A
100% 3% 9% 110% 4% 8% 97% 4% 9% 103% 4% 10% 87% 5% 5% 94% 3% 13% 88% 3% 4% 88% 4% 8% 77% 2% 6% 87% 5% 11% A
167% 3% 9% 173% 3% 8% 98% 11% 11% 103% 11% 15% 87% 6% 8% 97% 5% 14% 94% 3% 8% 86% 3% 13% 98% 11% 14% 101% 9% 13% C
95% 16% 17% 103% 8% 9% 103% 13% 16% 111% 5% 11% 91% 5% 8% 101% 7% 11% 82% 6% 10% 84% 5% 8% 82% 10% 12% 94% 6% 12% A

BHC ( ) 99% 6% 9% 107% 4% 7% 80% 7% 10% 90% 6% 11% 80% 5% 5% 89% 3% 13% 87% 3% 4% 86% 4% 8% 73% 3% 3% 80% 3% 7% A
103% 3% 7% 107% 5% 6% 81% 8% 11% 90% 7% 10% 82% 5% 5% 87% 4% 12% 83% 3% 4% 85% 4% 8% 72% 3% 3% 80% 3% 8% A
103% 4% 8% 110% 4% 7% 92% 7% 9% 97% 5% 12% 86% 5% 5% 92% 4% 13% 86% 2% 3% 86% 4% 6% 77% 5% 7% 83% 3% 11% A
100% 3% 7% 107% 4% 8% 79% 6% 10% 91% 7% 11% 79% 4% 6% 88% 4% 12% 85% 2% 4% 86% 4% 8% 72% 2% 3% 79% 4% 9% A
103% 3% 7% 112% 4% 8% 95% 5% 7% 102% 3% 11% 86% 5% 5% 94% 3% 11% 87% 2% 5% 88% 3% 8% 79% 4% 8% 86% 5% 11% A
100% 3% 8% 108% 4% 7% 97% 6% 12% 98% 5% 12% 83% 5% 8% 93% 4% 13% 80% 3% 6% 83% 4% 10% 77% 4% 6% 80% 3% 10% A
102% 5% 9% 110% 4% 8% 94% 7% 10% 101% 5% 11% 83% 6% 6% 94% 4% 13% 86% 3% 5% 87% 3% 8% 64% 3% 16% 75% 4% 14% B
59% 10% 11% 72% 16% 18% 93% 7% 13% 99% 6% 12% 82% 5% 6% 92% 4% 13% 79% 4% 6% 78% 5% 17% 78% 5% 7% 80% 2% 10% D

112% 8% 12% 117% 3% 9% 88% 9% 11% 91% 6% 16% 80% 7% 10% 84% 6% 16% 102% 6% 7% 105% 4% 9% 86% 9% 17% 83% 5% 13% A
106% 4% 6% 99% 3% 5% 95% 5% 5% 89% 2% 5% 107% 2% 2% 94% 4% 11% 81% 4% 5% 77% 5% 5% 87% 4% 9% 83% 4% 10% A
105% 8% 9% 110% 4% 7% 90% 7% 8% 99% 4% 10% 84% 7% 8% 90% 3% 13% 84% 11% 12% 85% 4% 8% 76% 3% 3% 85% 4% 10% A
101% 5% 11% 111% 4% 7% 91% 5% 10% 102% 5% 12% 88% 5% 5% 93% 3% 14% 87% 4% 7% 89% 3% 8% 79% 3% 7% 88% 5% 11% A
108% 3% 7% 112% 4% 8% 92% 5% 10% 98% 5% 13% 84% 3% 8% 92% 3% 15% 86% 3% 6% 86% 4% 10% 79% 5% 9% 84% 6% 12% A
97% 3% 8% 107% 4% 8% 90% 5% 7% 101% 4% 11% 82% 4% 4% 90% 4% 13% 84% 2% 5% 85% 4% 7% 74% 2% 5% 86% 4% 10% A

104% 4% 8% 110% 3% 8% 91% 6% 8% 99% 4% 11% 85% 4% 5% 91% 3% 14% 88% 2% 3% 87% 4% 7% 77% 3% 5% 86% 4% 10% A
98% 4% 8% 104% 4% 7% 83% 8% 10% 91% 6% 10% 78% 5% 5% 87% 4% 13% 83% 2% 5% 84% 4% 7% 72% 2% 2% 81% 4% 8% A

BHC ( ) 96% 4% 9% 104% 6% 6% 90% 5% 7% 95% 5% 11% 91% 6% 9% 94% 4% 10% 93% 5% 6% 90% 7% 12% 79% 5% 7% 87% 5% 11% A
80% 4% 5% 90% 5% 6% 61% 9% 11% 74% 3% 6% 69% 10% 10% 77% 5% 11% 72% 5% 6% 73% 7% 8% 40% 23% 30% 55% 10% 19% D
99% 3% 10% 109% 5% 8% 89% 7% 10% 99% 6% 10% 83% 4% 4% 92% 3% 13% 87% 3% 6% 87% 4% 8% 73% 3% 4% 84% 4% 10% A

104% 2% 7% 112% 4% 8% 96% 5% 9% 103% 4% 12% 85% 5% 6% 93% 3% 13% 89% 2% 5% 88% 4% 9% 81% 4% 6% 86% 4% 11% A
103% 4% 10% 111% 4% 8% 95% 9% 13% 91% 5% 13% 82% 7% 9% 84% 4% 12% 86% 3% 6% 86% 4% 9% 77% 5% 8% 82% 7% 8% A
101% 4% 8% 111% 4% 7% 92% 5% 9% 99% 5% 11% 86% 4% 5% 93% 3% 13% 84% 3% 4% 85% 4% 7% 78% 4% 6% 86% 4% 10% A
30% 21% 56% 28% 17% 74% 58% 21% 28% 50% 13% 22% 17% 16% 77% 23% 28% 67% 46% 21% 45% 42% 16% 57% 47% 13% 16% 45% 12% 13% D

MCPB 99% 3% 7% 107% 4% 8% 78% 9% 9% 87% 5% 8% 76% 5% 6% 83% 4% 12% 84% 2% 5% 85% 4% 8% 72% 6% 8% 76% 2% 8% A
111% 6% 10% 114% 4% 8% 92% 7% 11% 95% 5% 13% 83% 8% 8% 87% 4% 14% 107% 5% 6% 103% 6% 11% 81% 6% 10% 83% 5% 11% A
102% 4% 7% 113% 4% 8% 97% 4% 10% 102% 4% 11% 85% 4% 5% 95% 3% 13% 85% 1% 5% 89% 4% 8% 78% 4% 6% 88% 5% 10% A
97% 3% 7% 109% 4% 8% 88% 7% 9% 98% 5% 11% 83% 4% 5% 91% 4% 13% 85% 2% 6% 86% 4% 7% 75% 3% 4% 84% 4% 10% A

101% 3% 9% 110% 4% 8% 95% 6% 9% 103% 4% 12% 85% 5% 5% 93% 3% 13% 87% 2% 5% 88% 4% 8% 81% 3% 6% 89% 4% 10% A
102% 3% 8% 112% 4% 8% 97% 5% 9% 105% 4% 12% 87% 5% 5% 95% 4% 13% 87% 2% 5% 88% 4% 8% 83% 3% 6% 90% 4% 10% A
105% 6% 9% 115% 4% 9% 82% 9% 20% 85% 7% 17% 83% 7% 16% 90% 3% 11% 87% 5% 8% 84% 5% 10% 74% 8% 17% 74% 11% 14% A
102% 8% 9% 112% 5% 10% 92% 3% 8% 101% 5% 10% 89% 9% 9% 96% 3% 15% 86% 5% 8% 90% 3% 7% 87% 4% 8% 91% 4% 10% A
101% 5% 8% 111% 5% 9% 93% 6% 8% 103% 5% 11% 84% 7% 7% 90% 4% 14% 86% 2% 6% 87% 5% 8% 82% 3% 7% 89% 5% 10% A
102% 4% 8% 108% 5% 8% 89% 5% 9% 96% 5% 11% 82% 6% 6% 89% 4% 13% 85% 4% 5% 83% 4% 5% 75% 4% 4% 84% 5% 10% A
103% 4% 8% 108% 4% 8% 99% 6% 9% 99% 4% 12% 83% 4% 6% 91% 5% 14% 86% 5% 7% 78% 4% 5% 79% 4% 8% 85% 4% 12% A

I 105% 4% 7% 113% 3% 7% 88% 6% 13% 96% 3% 11% 79% 4% 6% 86% 4% 13% 88% 6% 6% 85% 4% 8% 78% 3% 9% 82% 5% 9% A
98% 4% 10% 110% 6% 8% 97% 7% 9% 102% 5% 11% 85% 6% 8% 94% 3% 13% 88% 4% 4% 87% 4% 7% 76% 3% 6% 89% 5% 11% A

 103% 3% 11% 106% 4% 10% 98% 7% 10% 98% 4% 13% 97% 5% 11% 89% 4% 8% 74% 5% 5% 74% 4% 10% 90% 4% 10% 83% 3% 10% A
110% 3% 10% 114% 4% 9% 92% 7% 7% 93% 5% 12% 82% 7% 7% 89% 4% 15% 86% 3% 3% 84% 4% 5% 79% 6% 9% 83% 4% 12% A
100% 3% 7% 110% 4% 9% 95% 4% 9% 103% 4% 11% 87% 5% 7% 95% 4% 13% 88% 4% 6% 87% 4% 9% 83% 2% 7% 89% 4% 11% A
101% 3% 8% 108% 4% 7% 91% 5% 8% 98% 5% 10% 84% 4% 4% 92% 3% 13% 85% 3% 5% 86% 4% 7% 76% 2% 4% 85% 4% 10% A
103% 4% 9% 110% 4% 9% 94% 5% 9% 102% 4% 11% 83% 4% 5% 90% 4% 13% 88% 3% 4% 87% 4% 8% 80% 4% 6% 88% 4% 10% A
95% 5% 10% 109% 5% 8% 93% 8% 8% 100% 5% 10% 83% 6% 6% 94% 3% 13% 80% 3% 5% 80% 4% 12% 80% 3% 9% 82% 4% 10% A

102% 5% 9% 110% 4% 7% 99% 3% 8% 106% 4% 12% 87% 5% 6% 97% 4% 14% 84% 4% 6% 86% 4% 9% 80% 3% 7% 90% 4% 10% A
99% 7% 8% 109% 4% 8% 97% 4% 8% 104% 4% 11% 89% 4% 5% 95% 3% 14% 82% 3% 5% 83% 4% 10% 78% 5% 9% 84% 3% 13% A
99% 2% 7% 107% 4% 8% 88% 6% 9% 96% 5% 11% 83% 4% 5% 88% 4% 13% 82% 3% 4% 82% 5% 6% 74% 5% 6% 83% 5% 11% A

101% 13% 21% 103% 4% 8% 92% 6% 13% 104% 6% 13% 81% 8% 11% 91% 4% 12% 84% 3% 7% 85% 5% 10% 78% 4% 6% 88% 5% 10% A
102% 4% 9% 110% 5% 8% 97% 5% 9% 105% 4% 11% 86% 4% 5% 96% 4% 13% 85% 3% 5% 85% 4% 10% 81% 3% 6% 88% 4% 11% A
99% 2% 8% 112% 4% 8% 97% 4% 10% 106% 4% 12% 87% 3% 5% 97% 4% 13% 88% 2% 4% 89% 4% 8% 81% 3% 8% 91% 4% 10% A

105% 5% 9% 111% 4% 9% 91% 3% 20% 87% 6% 9% 81% 3% 9% 87% 4% 17% 84% 4% 7% 82% 6% 11% 76% 9% 14% 80% 4% 12% A
103% 2% 9% 110% 6% 8% 94% 5% 8% 103% 4% 11% 86% 4% 6% 95% 4% 13% 86% 3% 5% 86% 4% 9% 77% 2% 6% 87% 4% 11% A
98% 5% 9% 105% 5% 11% 98% 9% 12% 96% 5% 12% 71% 13% 24% 84% 5% 13% 70% 9% 9% 73% 3% 10% 72% 4% 8% 75% 5% 9% D

102% 4% 8% 110% 5% 8% 97% 6% 10% 104% 4% 11% 90% 5% 7% 97% 3% 12% 86% 3% 5% 85% 4% 10% 79% 3% 9% 88% 5% 11% A
109% 3% 8% 113% 4% 8% 91% 4% 8% 97% 5% 12% 87% 4% 5% 89% 4% 14% 88% 2% 3% 86% 5% 7% 81% 4% 8% 85% 5% 12% A
101% 3% 8% 113% 4% 9% 95% 6% 10% 104% 5% 10% 84% 8% 8% 94% 4% 13% 88% 2% 5% 89% 3% 8% 77% 2% 8% 88% 3% 9% A
106% 3% 8% 112% 4% 9% 91% 8% 11% 97% 5% 12% 82% 6% 8% 90% 4% 14% 86% 4% 6% 86% 4% 10% 81% 2% 10% 83% 6% 12% A
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(μg/g)

 (E) 108% 4% 9% 114% 4% 8% 90% 6% 10% 96% 6% 13% 83% 6% 6% 89% 5% 15% 99% 3% 4% 98% 5% 8% 79% 5% 9% 85% 4% 12% A
69% 8% 8% 60% 9% 11% 16% 2% 25% 3% 7% 24% 64% 6% 14% 66% 7% 19% 17% 14% 57% 19% 20% 54% D

100% 4% 8% 109% 5% 8% 92% 4% 8% 101% 4% 11% 83% 5% 6% 91% 3% 13% 83% 2% 4% 85% 4% 7% 76% 4% 5% 86% 4% 9% A
107% 3% 10% 114% 4% 9% 83% 8% 8% 88% 5% 10% 82% 9% 9% 89% 5% 15% 84% 3% 7% 81% 5% 11% 83% 5% 9% 88% 5% 12% A
106% 2% 7% 113% 4% 8% 85% 5% 6% 98% 4% 11% 84% 3% 6% 89% 3% 14% 88% 3% 4% 89% 4% 7% 78% 4% 7% 84% 5% 10% A
102% 2% 8% 111% 4% 8% 96% 5% 9% 104% 4% 11% 85% 5% 6% 93% 3% 14% 86% 3% 5% 87% 4% 8% 80% 3% 7% 89% 4% 10% A
101% 5% 8% 109% 5% 8% 90% 6% 8% 101% 4% 11% 83% 4% 6% 93% 3% 13% 86% 2% 6% 86% 3% 8% 75% 3% 8% 87% 4% 10% A
100% 5% 9% 108% 6% 9% 95% 6% 10% 98% 5% 11% 82% 5% 7% 93% 3% 14% 86% 2% 5% 87% 4% 8% 76% 4% 6% 86% 5% 11% A

 (Z) 109% 2% 8% 114% 4% 9% 87% 5% 8% 93% 5% 14% 82% 5% 6% 89% 4% 15% 96% 4% 5% 98% 5% 8% 81% 5% 9% 86% 4% 12% A
102% 3% 8% 110% 5% 8% 95% 6% 10% 103% 4% 11% 86% 5% 6% 94% 3% 12% 85% 2% 5% 88% 4% 8% 77% 3% 6% 89% 4% 10% A
101% 3% 5% 106% 4% 6% 96% 6% 8% 97% 4% 9% 89% 6% 6% 92% 3% 13% 83% 2% 4% 84% 4% 6% 81% 4% 8% 86% 5% 11% A
107% 3% 9% 115% 4% 9% 94% 5% 10% 103% 4% 11% 88% 4% 8% 95% 3% 13% 87% 2% 5% 87% 5% 9% 80% 3% 6% 87% 5% 12% A
95% 3% 8% 105% 4% 8% 92% 5% 8% 100% 4% 12% 83% 4% 5% 90% 4% 12% 83% 3% 5% 84% 4% 9% 77% 3% 5% 84% 4% 10% A

104% 4% 10% 112% 3% 9% 86% 9% 11% 96% 5% 13% 82% 2% 4% 88% 4% 14% 87% 23% 23% 92% 22% 25% 79% 6% 13% 84% 4% 11% D
109% 3% 7% 115% 4% 10% 94% 6% 9% 100% 4% 13% 88% 5% 8% 92% 4% 14% 91% 2% 5% 85% 4% 8% 82% 4% 7% 86% 5% 12% A
109% 2% 10% 114% 5% 10% 95% 5% 8% 99% 5% 12% 84% 5% 7% 91% 6% 15% 92% 2% 5% 88% 9% 11% 83% 7% 11% 84% 6% 13% A
100% 5% 9% 112% 4% 8% 95% 5% 9% 103% 4% 12% 85% 4% 6% 95% 3% 12% 87% 1% 3% 87% 5% 8% 83% 3% 8% 90% 5% 10% A
109% 9% 10% 117% 6% 10% 96% 6% 12% 95% 5% 13% 84% 9% 9% 92% 5% 15% 89% 4% 4% 86% 5% 8% 78% 8% 12% 86% 6% 13% A
101% 3% 8% 112% 3% 8% 96% 6% 10% 103% 4% 12% 86% 5% 6% 97% 3% 12% 85% 2% 4% 88% 4% 9% 82% 3% 7% 93% 4% 11% A
99% 4% 8% 108% 3% 7% 91% 9% 13% 97% 4% 13% 84% 4% 6% 91% 4% 14% 82% 3% 5% 82% 4% 12% 77% 5% 5% 85% 5% 12% D

111% 1% 8% 115% 5% 9% 97% 4% 8% 101% 4% 11% 79% 5% 7% 87% 3% 14% 88% 3% 3% 83% 5% 8% 83% 2% 6% 86% 5% 11% A
101% 3% 9% 109% 5% 8% 92% 7% 9% 98% 5% 11% 82% 7% 7% 88% 5% 13% 83% 3% 4% 83% 4% 6% 74% 3% 6% 83% 4% 10% A
102% 3% 8% 111% 4% 8% 96% 6% 9% 103% 4% 11% 82% 5% 6% 91% 4% 13% 86% 2% 4% 87% 5% 9% 76% 2% 7% 86% 5% 11% A

, 115% 2% 8% 118% 5% 10% 84% 11% 11% 89% 9% 15% 80% 8% 10% 85% 7% 18% 89% 3% 5% 91% 4% 8% 77% 10% 16% 80% 5% 15% A
105% 5% 6% 111% 5% 10% 79% 13% 13% 90% 6% 13% 71% 15% 15% 84% 6% 12% 81% 6% 6% 82% 6% 11% 84% 6% 16% 79% 4% 11% A
106% 5% 8% 111% 4% 9% 100% 5% 10% 103% 4% 11% 86% 6% 6% 90% 3% 14% 86% 2% 4% 84% 4% 7% 77% 4% 7% 84% 4% 10% A

 ( ) (E) 106% 4% 8% 113% 5% 8% 96% 5% 8% 102% 4% 12% 84% 5% 6% 92% 4% 14% 87% 3% 5% 89% 5% 9% 76% 5% 9% 85% 5% 11% A
7% 30% 61% 91% 7% 10% 102% 4% 11% 82% 6% 6% 93% 4% 14% 77% 4% 7% 72% 8% 27% 72% 6% 8% 82% 2% 9% D

97% 5% 9% 111% 4% 8% 95% 6% 10% 102% 4% 11% 87% 5% 5% 95% 4% 13% 84% 3% 6% 86% 4% 9% 78% 3% 8% 88% 5% 10% A
111% 5% 10% 117% 4% 8% 100% 7% 9% 105% 5% 11% 89% 9% 9% 92% 5% 13% 90% 3% 3% 86% 5% 8% 88% 3% 7% 88% 5% 11% A
101% 4% 9% 110% 4% 8% 97% 6% 9% 104% 4% 11% 87% 6% 7% 93% 4% 14% 83% 2% 4% 84% 5% 10% 77% 1% 6% 86% 4% 10% A

1% 5% 110% 0% 9% 110% 78% 7% 7% 72% 7% 7% 22% 3% 5% 5% 4% 7% 75% 7% 10% 84% 6% 13% 37% 8% 28% 33% 12% 36% D
103% 3% 8% 111% 4% 9% 97% 4% 10% 105% 4% 12% 86% 4% 6% 93% 4% 13% 87% 2% 5% 88% 4% 8% 79% 2% 7% 87% 5% 10% A
75% 13% 13% 84% 6% 9% 70% 11% 11% 80% 6% 6% 54% 16% 29% 66% 7% 14% 70% 10% 12% 67% 9% 23% 53% 9% 14% 70% 4% 12% D

 (Z) 102% 7% 9% 101% 6% 7% 97% 3% 11% 99% 5% 12% 86% 11% 11% 93% 4% 14% 77% 6% 8% 82% 6% 11% 75% 6% 10% 83% 5% 11% A
 ( ) (Z) 111% 5% 10% 113% 4% 9% 94% 6% 9% 100% 5% 12% 88% 6% 7% 94% 4% 15% 90% 2% 5% 89% 6% 9% 78% 2% 8% 87% 5% 12% A

79% 6% 11% 92% 7% 8% 81% 8% 10% 85% 15% 16% 79% 4% 9% 87% 6% 16% 87% 3% 6% 84% 5% 9% 77% 6% 7% 84% 6% 10% A
 112% 21% 44% 113% 5% 10% 94% 20% 20% 101% 6% 11% 93% 11% 11% 91% 5% 14% 75% 17% 31% 83% 8% 11% 62% 23% 39% 83% 7% 10% D

98% 11% 27% 111% 8% 12% 92% 10% 15% 98% 8% 14% 83% 19% 19% 91% 6% 15% 93% 8% 10% 85% 4% 8% 80% 8% 12% 91% 6% 12% A
113% 4% 9% 117% 5% 9% 93% 5% 7% 99% 4% 13% 85% 5% 7% 93% 4% 14% 94% 3% 4% 91% 4% 7% 79% 4% 7% 87% 3% 10% A
106% 3% 9% 110% 4% 8% 91% 6% 9% 99% 4% 12% 85% 5% 5% 91% 3% 13% 88% 3% 4% 86% 4% 8% 79% 3% 7% 86% 4% 10% A
16% 9% 82% 3% 6% 82% 61% 37% 40% 58% 9% 20% 42% 9% 31% 9% 19% 30% 52% 19% 29% 49% 11% 38% 36% 16% 32% 31% 14% 38% D

, 107% 4% 8% 113% 4% 8% 99% 6% 9% 105% 4% 11% 87% 5% 6% 96% 3% 14% 89% 2% 4% 89% 3% 8% 82% 2% 5% 90% 4% 10% A
102% 2% 8% 111% 4% 8% 91% 5% 8% 98% 4% 11% 83% 6% 8% 91% 3% 14% 89% 3% 5% 87% 4% 9% 78% 2% 6% 85% 4% 10% A
106% 3% 8% 111% 2% 8% 96% 3% 10% 103% 5% 12% 83% 6% 6% 97% 2% 14% 89% 4% 6% 88% 4% 8% 81% 6% 7% 91% 5% 10% A

( ) 110% 4% 14% 124% 8% 16% 107% 6% 11% 120% 4% 11% 84% 8% 8% 98% 4% 12% 77% 9% 10% 77% 6% 10% 79% 9% 9% 95% 5% 10% B
11% 1% 6% 2% 3% 8% 24% 29% 48% 18% 19% 45% 28% 1% 64% 6% 10% 60% 11% 37% 101% 11% 36% 114% 24% 3% 29% 14% 18% 30% D

 I, 105% 8% 13% 114% 4% 8% 94% 8% 12% 98% 4% 12% 88% 7% 12% 94% 4% 12% 90% 9% 10% 89% 6% 11% 77% 4% 8% 84% 2% 11% A
109% 10% 13% 110% 6% 10% 83% 10% 17% 95% 11% 15% 82% 9% 10% 95% 7% 18% 97% 8% 8% 90% 5% 17% 72% 9% 13% 73% 4% 9% A
113% 13% 22% 115% 7% 11% 95% 7% 9% 99% 5% 12% 86% 2% 6% 90% 4% 14% 79% 6% 10% 82% 6% 8% 77% 4% 8% 83% 5% 11% D
100% 3% 7% 112% 3% 7% 95% 6% 11% 101% 4% 12% 85% 4% 6% 94% 3% 14% 84% 3% 5% 85% 4% 8% 79% 5% 9% 87% 4% 11% A
107% 4% 8% 116% 3% 6% 88% 6% 9% 93% 5% 13% 82% 5% 6% 87% 5% 15% 90% 5% 5% 89% 5% 7% 80% 4% 10% 83% 4% 12% A
97% 5% 7% 105% 4% 7% 91% 7% 9% 91% 5% 10% 84% 4% 5% 90% 3% 14% 83% 3% 4% 82% 4% 9% 77% 2% 6% 81% 4% 9% A
3% 27% 97% 14% 1% 63% 3% 1% 64% 11% 6% 89% 2% 1% 86% 3% 39% 55% 1% 16% 25% 12% 0% 27% 2% 1% 24% D

107% 4% 5% 107% 4% 6% 98% 4% 9% 100% 4% 11% 94% 6% 6% 94% 3% 14% 85% 3% 4% 84% 4% 6% 85% 4% 7% 84% 5% 12% A
 (E) 46% 7% 111% 97% 6% 8% 92% 8% 9% 97% 4% 11% 82% 5% 5% 90% 4% 13% 80% 4% 6% 81% 4% 8% 76% 5% 5% 83% 4% 11% D

101% 5% 9% 110% 4% 9% 94% 5% 10% 101% 5% 12% 88% 4% 6% 94% 4% 13% 86% 4% 5% 87% 4% 10% 79% 3% 6% 84% 4% 11% A
110% 3% 8% 116% 3% 9% 81% 7% 7% 84% 6% 13% 85% 7% 7% 88% 5% 16% 92% 6% 7% 92% 8% 10% 82% 8% 10% 86% 5% 13% A
89% 4% 17% 93% 7% 14% 60% 10% 18% 60% 8% 16% 43% 4% 25% 47% 4% 27% 60% 11% 20% 49% 22% 31% 8% 31% 47% 10% 24% 51% D
99% 10% 10% 114% 4% 9% 99% 4% 8% 103% 5% 11% 81% 5% 6% 91% 5% 15% 85% 4% 7% 87% 4% 8% 78% 5% 10% 88% 4% 11% A

103% 4% 7% 108% 4% 6% 86% 7% 9% 88% 6% 16% 86% 5% 5% 87% 4% 15% 92% 3% 4% 89% 5% 8% 82% 4% 9% 83% 5% 13% A
 ( ) 90% 7% 11% 106% 5% 8% 84% 6% 12% 101% 5% 12% 82% 6% 6% 93% 4% 12% 81% 10% 10% 86% 3% 7% 79% 7% 8% 88% 5% 11% A

102% 4% 7% 110% 4% 8% 90% 6% 9% 97% 5% 12% 84% 4% 5% 92% 3% 14% 85% 3% 4% 86% 4% 9% 77% 1% 7% 85% 5% 11% A
8% 32% 56% 8% 2% 110% 2% 3% 110% 5% 2% 110% 1% 4% 110% 2% 6% 110% 2% 3% 110% 1% 13% 107% D

113% 5% 8% 114% 5% 9% 99% 5% 9% 102% 4% 11% 88% 5% 6% 92% 4% 14% 91% 4% 5% 85% 4% 8% 87% 4% 6% 86% 5% 12% A
102% 4% 9% 109% 4% 8% 93% 6% 8% 99% 4% 12% 85% 6% 6% 93% 3% 12% 87% 3% 8% 87% 5% 10% 81% 3% 6% 87% 4% 11% A
103% 7% 10% 114% 3% 9% 95% 6% 9% 105% 3% 13% 87% 5% 7% 96% 3% 13% 88% 4% 7% 89% 4% 9% 83% 4% 9% 89% 5% 10% A
100% 5% 10% 107% 4% 10% 104% 6% 9% 102% 4% 12% 96% 5% 7% 93% 5% 17% 87% 2% 6% 82% 5% 9% 89% 4% 10% 83% 5% 14% A

TCMTB 45% 9% 13% 27% 15% 33% 84% 9% 10% 82% 6% 14% 74% 7% 16% 68% 12% 18% 88% 3% 5% 86% 7% 10% 78% 5% 11% 74% 5% 15% D
104% 4% 9% 110% 4% 9% 89% 11% 14% 99% 4% 14% 84% 5% 7% 94% 4% 14% 86% 2% 6% 88% 5% 8% 78% 3% 5% 88% 4% 10% A
114% 8% 12% 107% 6% 8% 94% 6% 8% 102% 5% 12% 86% 10% 12% 95% 4% 13% 85% 9% 10% 85% 5% 11% 82% 9% 9% 87% 5% 13% A
102% 2% 9% 113% 4% 8% 93% 6% 8% 102% 4% 12% 85% 6% 6% 95% 4% 13% 89% 3% 5% 90% 4% 9% 80% 2% 7% 88% 5% 11% A
93% 5% 8% 106% 4% 7% 95% 4% 7% 101% 4% 11% 86% 4% 4% 93% 3% 13% 84% 3% 5% 83% 4% 8% 78% 3% 6% 87% 4% 11% A
94% 8% 11% 104% 6% 12% 77% 7% 12% 79% 7% 12% 79% 6% 8% 87% 3% 16% 77% 5% 8% 76% 6% 13% 71% 4% 9% 68% 4% 13% B

 (E) 112% 3% 8% 110% 5% 9% 96% 6% 9% 104% 4% 12% 84% 5% 6% 93% 3% 13% 89% 2% 4% 89% 4% 9% 81% 4% 7% 88% 4% 11% A
107% 4% 10% 112% 5% 9% 97% 6% 11% 103% 3% 12% 82% 6% 6% 90% 4% 14% 90% 4% 6% 88% 4% 8% 81% 4% 8% 88% 4% 11% A
103% 5% 10% 113% 3% 8% 82% 9% 9% 88% 7% 14% 81% 5% 8% 89% 4% 16% 85% 3% 5% 85% 4% 8% 85% 5% 7% 89% 4% 14% A
103% 6% 7% 116% 4% 8% 97% 7% 12% 104% 5% 12% 87% 6% 8% 95% 4% 13% 85% 3% 5% 88% 5% 9% 83% 5% 9% 90% 5% 11% A
110% 6% 8% 110% 6% 10% 89% 6% 11% 95% 6% 14% 89% 5% 6% 90% 5% 15% 92% 3% 5% 88% 5% 8% 80% 7% 11% 86% 5% 12% A

 p 108% 6% 9% 111% 5% 8% 91% 5% 10% 94% 3% 12% 90% 5% 11% 99% 5% 11% 97% 3% 5% 89% 5% 12% 83% 8% 8% 84% 5% 9% A
99% 6% 9% 109% 4% 8% 94% 5% 7% 102% 4% 12% 87% 5% 6% 93% 4% 12% 88% 2% 4% 89% 4% 8% 81% 3% 7% 90% 4% 10% A
97% 7% 10% 107% 6% 9% 90% 6% 10% 104% 5% 13% 88% 6% 6% 94% 3% 13% 92% 4% 7% 87% 5% 8% 79% 4% 7% 86% 4% 12% A

108% 4% 10% 115% 4% 9% 94% 5% 7% 101% 5% 12% 87% 5% 6% 92% 4% 14% 91% 3% 5% 88% 4% 9% 83% 2% 7% 87% 5% 11% A
103% 5% 9% 112% 5% 9% 94% 5% 11% 105% 3% 12% 90% 3% 5% 97% 3% 14% 89% 4% 6% 89% 4% 9% 85% 4% 9% 92% 4% 10% A
102% 4% 9% 110% 4% 8% 94% 5% 10% 101% 4% 12% 87% 4% 5% 95% 4% 13% 86% 3% 5% 88% 4% 9% 80% 3% 6% 90% 5% 11% A
105% 4% 7% 109% 5% 8% 93% 4% 8% 100% 3% 11% 89% 6% 6% 96% 3% 12% 84% 2% 6% 87% 4% 10% 82% 5% 7% 90% 4% 11% A
100% 4% 7% 107% 3% 8% 91% 5% 12% 101% 4% 12% 84% 7% 7% 92% 5% 11% 79% 3% 10% 85% 3% 9% 81% 4% 11% 87% 5% 11% A
102% 4% 7% 111% 5% 9% 96% 5% 8% 99% 4% 11% 88% 6% 7% 97% 4% 13% 92% 2% 5% 89% 5% 10% 79% 4% 7% 86% 4% 11% A
105% 4% 9% 110% 5% 9% 98% 5% 9% 104% 5% 12% 87% 5% 5% 95% 4% 13% 86% 3% 5% 86% 5% 9% 53% 7% 23% 66% 9% 23% D
113% 11% 11% 116% 5% 8% 102% 10% 15% 103% 4% 12% 91% 7% 7% 91% 4% 14% 91% 8% 8% 87% 6% 8% 84% 8% 11% 89% 5% 13% A
121% 4% 6% 93% 4% 9% 127% 4% 7% 102% 4% 8% 134% 3% 5% 107% 4% 12% 70% 8% 10% 60% 6% 12% 118% 3% 6% 93% 6% 13% B
104% 3% 8% 109% 4% 8% 93% 5% 9% 101% 4% 12% 86% 5% 6% 95% 3% 13% 85% 2% 5% 86% 4% 9% 80% 3% 7% 88% 4% 11% A
107% 4% 9% 111% 5% 8% 99% 7% 10% 104% 5% 11% 90% 5% 6% 97% 3% 13% 88% 2% 6% 89% 4% 8% 78% 2% 7% 90% 4% 11% A

 (Z) 101% 3% 7% 111% 5% 8% 93% 5% 7% 103% 5% 12% 83% 5% 7% 93% 4% 12% 90% 2% 5% 88% 4% 9% 82% 3% 9% 88% 4% 10% A
, 113% 5% 7% 112% 4% 9% 78% 12% 13% 73% 12% 21% 90% 11% 11% 87% 7% 21% 90% 3% 6% 87% 8% 12% 77% 12% 16% 76% 8% 18% D

104% 13% 15% 114% 5% 7% 94% 10% 10% 105% 8% 11% 90% 7% 10% 93% 6% 13% 94% 10% 10% 88% 2% 8% 82% 11% 11% 88% 5% 11% A
100% 6% 11% 113% 5% 9% 96% 7% 11% 104% 5% 10% 85% 5% 7% 92% 4% 12% 87% 4% 5% 88% 6% 9% 78% 4% 9% 86% 6% 10% A
114% 5% 8% 114% 4% 9% 96% 6% 9% 98% 5% 14% 89% 6% 7% 89% 5% 14% 90% 4% 6% 85% 5% 9% 82% 4% 9% 81% 5% 12% A
101% 2% 6% 111% 5% 8% 95% 5% 9% 102% 4% 11% 83% 5% 7% 93% 5% 13% 82% 2% 4% 86% 6% 10% 78% 3% 10% 84% 5% 12% A
116% 5% 8% 116% 5% 9% 100% 8% 9% 103% 6% 13% 84% 7% 7% 93% 6% 13% 87% 5% 8% 89% 6% 9% 79% 6% 10% 85% 6% 11% A
108% 4% 9% 112% 4% 9% 94% 7% 8% 97% 4% 11% 85% 6% 9% 90% 3% 15% 86% 4% 5% 84% 5% 8% 80% 4% 9% 83% 5% 10% A
100% 2% 8% 108% 4% 8% 97% 4% 8% 103% 4% 10% 83% 6% 6% 91% 4% 13% 83% 2% 5% 85% 5% 8% 76% 2% 7% 86% 4% 10% A

 (Z) 106% 2% 9% 114% 4% 9% 99% 5% 9% 108% 4% 12% 89% 6% 6% 97% 3% 13% 88% 2% 4% 89% 4% 8% 82% 2% 7% 90% 4% 10% A
 ( ) 97% 7% 9% 108% 5% 9% 90% 5% 9% 103% 4% 10% 88% 6% 6% 96% 5% 13% 85% 5% 7% 87% 4% 9% 82% 7% 10% 91% 4% 10% A

100% 5% 11% 109% 4% 8% 48% 11% 16% 63% 12% 12% 80% 6% 6% 94% 3% 14% 88% 4% 7% 88% 5% 9% 84% 6% 8% 90% 6% 11% C
117% 2% 7% 117% 4% 9% 94% 5% 9% 97% 6% 13% 86% 5% 8% 88% 6% 16% 94% 2% 4% 86% 8% 12% 86% 5% 9% 81% 5% 13% A
105% 4% 8% 112% 5% 9% 95% 5% 9% 99% 4% 11% 87% 6% 7% 93% 6% 15% 88% 3% 6% 88% 6% 11% 79% 4% 8% 84% 5% 12% A

 , 100% 4% 9% 110% 3% 8% 99% 8% 10% 104% 3% 11% 87% 6% 7% 95% 4% 13% 88% 3% 4% 87% 5% 9% 80% 2% 6% 89% 4% 11% A
100% 3% 8% 111% 4% 8% 95% 5% 8% 101% 5% 11% 83% 5% 5% 93% 3% 13% 87% 1% 5% 87% 5% 10% 80% 3% 7% 86% 4% 11% A
105% 2% 8% 111% 5% 9% 97% 5% 9% 102% 4% 11% 86% 5% 5% 92% 4% 14% 90% 2% 3% 88% 6% 9% 80% 4% 8% 86% 4% 11% A

0.01 0.05 0.01 0.05 0.050.01 0.05 0.01 0.05 0.01

－48－



3 GC  
(μg/g)

105% 4% 7% 115% 4% 9% 99% 7% 10% 108% 4% 9% 80% 7% 8% 90% 6% 14% 87% 6% 7% 88% 7% 10% 74% 9% 16% 85% 7% 13% A
104% 3% 7% 116% 4% 9% 91% 8% 9% 100% 6% 11% 79% 6% 8% 88% 9% 18% 87% 4% 5% 88% 9% 11% 76% 10% 14% 82% 4% 13% A
104% 3% 8% 107% 4% 6% 97% 6% 8% 98% 3% 9% 89% 7% 7% 90% 5% 14% 83% 2% 4% 82% 6% 8% 80% 4% 10% 84% 4% 11% A
111% 4% 8% 114% 4% 9% 86% 9% 9% 97% 5% 12% 83% 6% 8% 90% 6% 16% 89% 4% 5% 88% 6% 10% 80% 6% 12% 85% 4% 12% A
107% 5% 6% 109% 4% 8% 99% 7% 11% 106% 4% 11% 82% 6% 9% 92% 4% 12% 87% 3% 5% 89% 6% 9% 80% 5% 8% 87% 5% 11% A
103% 4% 5% 110% 5% 8% 90% 4% 6% 99% 4% 10% 84% 4% 8% 93% 3% 12% 89% 2% 4% 87% 5% 10% 79% 4% 7% 85% 5% 11% A
107% 5% 8% 113% 5% 10% 95% 6% 9% 99% 4% 11% 91% 10% 10% 91% 4% 15% 89% 4% 5% 82% 4% 8% 80% 4% 10% 86% 4% 11% A
102% 4% 7% 108% 5% 7% 94% 4% 7% 95% 4% 8% 86% 4% 6% 92% 4% 13% 92% 4% 5% 88% 5% 9% 78% 3% 8% 86% 5% 12% A
100% 4% 8% 110% 6% 9% 93% 6% 12% 100% 4% 11% 84% 9% 9% 91% 5% 13% 85% 5% 8% 86% 5% 9% 78% 5% 8% 86% 3% 11% A
106% 4% 9% 112% 5% 9% 95% 7% 13% 102% 4% 13% 84% 7% 9% 95% 3% 13% 86% 7% 8% 88% 3% 8% 86% 7% 8% 88% 4% 11% A
122% 3% 10% 120% 4% 10% 80% 13% 13% 81% 8% 16% 87% 8% 8% 87% 8% 17% 91% 4% 7% 90% 6% 9% 79% 9% 15% 79% 7% 17% B
101% 2% 9% 111% 4% 9% 83% 5% 9% 91% 8% 12% 84% 7% 11% 90% 4% 16% 87% 3% 5% 87% 5% 10% 88% 9% 9% 88% 6% 13% A

, 105% 5% 10% 110% 4% 8% 96% 4% 10% 102% 4% 12% 87% 5% 6% 96% 4% 13% 84% 4% 5% 87% 5% 9% 81% 3% 8% 89% 4% 10% A
101% 5% 8% 105% 5% 9% 92% 5% 11% 102% 3% 12% 84% 4% 5% 94% 3% 13% 78% 4% 6% 76% 5% 16% 74% 5% 11% 84% 3% 11% A
100% 3% 8% 108% 5% 8% 94% 4% 8% 99% 4% 12% 86% 5% 6% 94% 4% 13% 80% 3% 6% 80% 4% 13% 78% 2% 7% 86% 4% 11% A
100% 8% 10% 111% 4% 9% 98% 5% 10% 104% 5% 11% 88% 6% 7% 91% 4% 13% 84% 4% 6% 88% 5% 9% 79% 4% 10% 88% 6% 12% A
103% 5% 9% 112% 4% 9% 92% 6% 10% 97% 4% 12% 83% 6% 7% 90% 4% 14% 85% 2% 4% 85% 5% 9% 80% 6% 9% 83% 5% 11% A

 (E) 106% 3% 8% 113% 5% 9% 99% 5% 11% 105% 4% 12% 85% 6% 6% 95% 4% 14% 88% 2% 5% 89% 5% 9% 82% 5% 8% 88% 5% 11% A
95% 10% 16% 109% 6% 9% 36% 10% 20% 39% 23% 25% 85% 6% 9% 91% 4% 12% 92% 3% 6% 94% 5% 10% 80% 6% 9% 86% 5% 12% D

101% 2% 8% 110% 3% 8% 90% 4% 10% 98% 4% 12% 84% 5% 6% 93% 3% 14% 88% 3% 5% 88% 4% 10% 77% 3% 4% 84% 4% 10% A
103% 5% 7% 114% 4% 8% 94% 8% 11% 100% 4% 13% 85% 6% 6% 91% 4% 13% 88% 4% 5% 91% 3% 9% 82% 3% 7% 88% 5% 11% A
103% 5% 9% 110% 3% 8% 91% 6% 8% 99% 4% 12% 86% 5% 6% 95% 4% 13% 86% 2% 5% 87% 5% 11% 81% 4% 9% 86% 5% 11% A
104% 3% 7% 109% 5% 8% 44% 6% 6% 50% 9% 11% 81% 6% 7% 92% 3% 12% 87% 3% 5% 88% 4% 8% 77% 2% 5% 86% 5% 11% C
115% 6% 7% 116% 4% 10% 88% 8% 8% 96% 5% 13% 81% 6% 7% 89% 3% 13% 91% 5% 7% 87% 5% 10% 86% 9% 10% 85% 6% 11% A
104% 4% 9% 111% 5% 8% 97% 6% 9% 102% 3% 11% 85% 3% 6% 94% 3% 13% 87% 2% 5% 86% 5% 11% 81% 3% 7% 88% 4% 11% A

57% 32% 35% 29% 14% 38% 50% 19% 71% 33% 18% 89% 47% 45% 45% 21% 21% 39% D
102% 2% 8% 110% 4% 8% 93% 6% 8% 100% 4% 11% 85% 6% 6% 92% 4% 14% 87% 2% 4% 87% 5% 9% 81% 2% 6% 85% 5% 11% A

, 90% 10% 39% 78% 11% 15% 80% 5% 6% 86% 3% 8% 71% 4% 5% 79% 5% 10% 40% 11% 24% 34% 11% 30% 74% 4% 6% 81% 5% 8% D
121% 6% 9% 123% 6% 11% 101% 5% 9% 104% 6% 14% 89% 6% 7% 91% 5% 16% 85% 2% 7% 79% 3% 7% 91% 3% 7% 88% 5% 11% B
62% 12% 12% 68% 2% 9% 78% 5% 7% 86% 4% 8% 71% 6% 6% 75% 5% 15% 41% 11% 22% 34% 10% 28% 74% 2% 3% 80% 5% 9% D

104% 2% 7% 111% 4% 9% 92% 5% 9% 100% 4% 12% 88% 5% 6% 94% 4% 14% 87% 3% 5% 86% 5% 10% 82% 4% 8% 87% 5% 11% A
106% 4% 9% 108% 5% 7% 76% 6% 12% 74% 8% 17% 91% 7% 7% 85% 5% 17% 103% 7% 11% 104% 5% 12% 84% 8% 13% 84% 6% 15% A
103% 4% 9% 112% 4% 8% 86% 6% 6% 98% 3% 11% 87% 6% 6% 94% 4% 14% 89% 3% 5% 88% 4% 8% 81% 3% 7% 89% 4% 10% A
100% 3% 8% 110% 4% 8% 96% 4% 8% 101% 3% 11% 87% 4% 5% 93% 4% 14% 85% 2% 4% 86% 4% 8% 79% 2% 7% 87% 5% 10% A
108% 8% 11% 118% 5% 12% 93% 7% 13% 91% 5% 13% 85% 7% 10% 90% 5% 17% 91% 6% 8% 82% 3% 8% 87% 8% 8% 86% 4% 12% A
114% 7% 10% 114% 5% 9% 89% 8% 9% 98% 5% 15% 86% 9% 9% 91% 4% 18% 89% 3% 4% 86% 5% 8% 84% 5% 9% 84% 5% 12% A
98% 4% 9% 105% 5% 6% 74% 16% 16% 79% 8% 12% 89% 5% 5% 88% 4% 14% 92% 6% 6% 91% 4% 11% 84% 4% 14% 84% 6% 13% A

, 104% 3% 8% 111% 6% 9% 93% 5% 7% 99% 4% 11% 87% 4% 5% 94% 4% 13% 87% 3% 5% 86% 4% 10% 82% 5% 7% 87% 3% 11% A
108% 5% 8% 105% 5% 8% 79% 9% 9% 78% 5% 12% 77% 6% 6% 71% 7% 17% 80% 6% 9% 75% 7% 8% 86% 8% 13% 80% 4% 12% A
96% 2% 7% 104% 4% 8% 96% 5% 9% 103% 4% 11% 85% 5% 5% 92% 4% 14% 81% 2% 5% 82% 4% 8% 78% 2% 6% 86% 4% 11% A

EPN 111% 3% 10% 116% 5% 10% 96% 6% 10% 97% 5% 14% 85% 4% 6% 89% 5% 16% 89% 2% 4% 81% 4% 7% 84% 3% 7% 84% 4% 11% A
, 105% 11% 11% 113% 4% 9% 78% 6% 6% 89% 3% 9% 79% 6% 7% 85% 3% 14% 83% 3% 4% 84% 5% 9% 79% 5% 6% 85% 4% 11% A

101% 3% 9% 112% 4% 9% 98% 5% 8% 102% 4% 11% 85% 4% 7% 94% 3% 13% 86% 2% 5% 87% 5% 9% 83% 4% 7% 86% 5% 12% A
106% 3% 9% 112% 4% 8% 95% 4% 7% 103% 3% 11% 88% 8% 10% 92% 3% 14% 87% 4% 6% 88% 5% 10% 86% 5% 8% 85% 6% 12% A
103% 5% 9% 112% 4% 9% 93% 10% 10% 102% 5% 12% 85% 5% 6% 94% 3% 13% 84% 2% 5% 86% 5% 10% 81% 4% 9% 88% 4% 11% A
79% 8% 17% 102% 8% 9% 78% 11% 13% 94% 9% 13% 86% 7% 9% 103% 6% 15% 86% 7% 13% 94% 14% 14% 80% 7% 14% 99% 2% 13% A
84% 9% 9% 84% 10% 10% 29% 4% 12% 16% 27% 41% 56% 14% 19% 53% 21% 28% 85% 8% 12% 77% 8% 13% 71% 11% 18% 79% 9% 9% D

106% 3% 6% 111% 4% 8% 95% 4% 8% 101% 4% 11% 88% 4% 5% 93% 3% 14% 86% 3% 5% 86% 4% 8% 80% 4% 8% 87% 4% 11% A
95% 14% 14% 112% 6% 9% 93% 7% 7% 97% 4% 8% 84% 6% 8% 92% 5% 13% 83% 3% 7% 84% 7% 10% 80% 6% 10% 87% 5% 10% A

103% 7% 9% 112% 5% 9% 94% 6% 8% 101% 3% 11% 82% 11% 11% 92% 7% 16% 87% 5% 8% 85% 6% 10% 79% 5% 11% 86% 5% 11% A
102% 3% 9% 112% 3% 8% 93% 5% 8% 102% 4% 12% 83% 6% 6% 91% 5% 15% 86% 3% 4% 88% 6% 10% 81% 5% 9% 87% 5% 11% A
100% 7% 10% 109% 5% 9% 89% 13% 13% 102% 5% 8% 84% 5% 5% 93% 5% 14% 81% 5% 14% 88% 5% 9% 81% 7% 8% 95% 4% 9% D
96% 7% 10% 110% 5% 8% 95% 7% 13% 102% 5% 11% 83% 6% 8% 92% 5% 15% 86% 3% 5% 88% 7% 9% 79% 6% 11% 87% 5% 12% A

110% 5% 8% 115% 5% 9% 89% 6% 10% 90% 7% 13% 83% 7% 8% 85% 7% 16% 85% 3% 5% 86% 5% 8% 84% 10% 14% 83% 5% 13% A
125% 11% 13% 115% 7% 13% 95% 13% 14% 94% 8% 14% 87% 13% 13% 85% 8% 15% 93% 6% 7% 82% 7% 9% 84% 14% 14% 86% 5% 11% B
33% 30% 38% 48% 4% 7% 32% 24% 30% 32% 14% 36% 28% 20% 47% 32% 19% 56% 35% 26% 44% 44% 43% 46% 17% 32% 61% 25% 21% 21% D

101% 7% 13% 111% 4% 10% 93% 3% 10% 99% 4% 11% 87% 6% 9% 93% 5% 15% 89% 3% 4% 84% 6% 12% 76% 5% 8% 87% 5% 13% A
103% 3% 8% 114% 4% 9% 94% 8% 11% 100% 5% 12% 84% 4% 7% 93% 4% 14% 86% 5% 6% 86% 5% 10% 77% 5% 9% 85% 5% 12% A
80% 16% 32% 96% 7% 10% 90% 42% 42% 60% 21% 36% 111% 17% 19% 84% 16% 21% 106% 16% 17% 110% 10% 21% 90% 23% 34% 90% 15% 28% D

106% 5% 11% 110% 7% 10% 97% 5% 9% 102% 4% 13% 86% 6% 10% 95% 4% 13% 90% 4% 6% 88% 4% 8% 83% 4% 8% 90% 4% 10% A
, 99% 12% 12% 106% 3% 8% 79% 10% 10% 89% 3% 6% 85% 5% 6% 92% 3% 16% 77% 8% 11% 83% 7% 9% 78% 3% 8% 83% 5% 9% D

111% 6% 8% 113% 6% 9% 90% 6% 8% 93% 5% 13% 82% 6% 6% 89% 6% 15% 92% 5% 5% 86% 8% 11% 86% 8% 12% 84% 6% 13% A
99% 4% 8% 109% 4% 8% 96% 6% 9% 102% 5% 11% 85% 4% 6% 94% 4% 14% 85% 2% 4% 87% 6% 8% 81% 4% 7% 89% 4% 11% A
95% 6% 9% 105% 5% 9% 93% 6% 8% 97% 4% 12% 85% 5% 7% 90% 4% 15% 83% 3% 6% 80% 5% 9% 83% 5% 9% 85% 5% 11% A

120% 4% 6% 116% 6% 10% 78% 8% 11% 68% 15% 21% 81% 8% 8% 69% 11% 22% 85% 7% 9% 81% 7% 9% 94% 8% 16% 76% 6% 18% D
99% 3% 8% 107% 4% 8% 83% 6% 8% 89% 5% 11% 78% 5% 7% 86% 6% 15% 83% 3% 4% 84% 6% 10% 77% 6% 11% 83% 5% 11% A

100% 3% 6% 110% 4% 9% 40% 12% 18% 52% 10% 26% 79% 5% 7% 87% 6% 18% 86% 2% 5% 89% 7% 10% 79% 8% 14% 86% 6% 13% D
 , 97% 6% 10% 109% 4% 8% 87% 8% 8% 95% 5% 10% 83% 5% 7% 86% 5% 15% 85% 4% 5% 85% 6% 9% 79% 8% 15% 83% 6% 12% A

105% 3% 8% 112% 4% 9% 80% 6% 9% 85% 8% 13% 78% 6% 8% 87% 7% 17% 86% 2% 4% 87% 7% 11% 81% 8% 15% 83% 6% 13% A
73% 7% 8% 82% 4% 9% 57% 7% 13% 62% 4% 14% 66% 8% 9% 69% 9% 18% 48% 8% 13% 46% 12% 17% 52% 13% 18% 60% 9% 17% C
45% 11% 31% 50% 9% 17% 42% 4% 14% 46% 9% 13% 30% 13% 38% 36% 17% 30% 13% 33% 53% 17% 5% 40% 23% 37% 53% 40% 6% 31% D
99% 4% 8% 98% 6% 7% 97% 9% 9% 91% 5% 12% 69% 13% 13% 72% 7% 14% 86% 5% 7% 78% 6% 8% 81% 10% 10% 79% 6% 10% B

109% 2% 7% 113% 4% 9% 88% 7% 9% 93% 6% 12% 85% 7% 8% 88% 5% 15% 88% 3% 5% 85% 5% 11% 84% 8% 13% 84% 3% 11% A
99% 3% 8% 110% 4% 8% 89% 4% 9% 98% 4% 12% 83% 5% 7% 93% 4% 14% 85% 2% 5% 86% 5% 10% 79% 5% 9% 86% 4% 12% A

114% 3% 8% 115% 4% 10% 88% 6% 9% 89% 6% 14% 83% 4% 8% 86% 6% 16% 23% 44% 113% 88% 8% 12% 83% 9% 15% 81% 4% 12% D
106% 3% 8% 110% 3% 8% 87% 5% 9% 94% 5% 13% 81% 6% 6% 84% 5% 13% 88% 2% 3% 86% 4% 7% 81% 6% 10% 82% 5% 11% A
117% 3% 9% 116% 5% 10% 78% 8% 10% 76% 9% 18% 79% 11% 13% 80% 8% 20% 91% 4% 5% 87% 7% 11% 89% 15% 19% 79% 5% 16% A
103% 4% 9% 110% 4% 8% 71% 6% 7% 78% 3% 9% 80% 7% 7% 88% 5% 16% 84% 1% 3% 83% 6% 9% 81% 6% 12% 83% 4% 11% A
87% 9% 9% 81% 5% 12% 85% 7% 9% 84% 7% 13% 46% 20% 33% 54% 13% 25% 70% 11% 16% 68% 8% 15% 74% 7% 8% 77% 2% 8% D

, 102% 3% 9% 112% 4% 9% 87% 6% 10% 90% 5% 13% 85% 6% 9% 89% 6% 14% 90% 3% 6% 90% 8% 13% 79% 5% 13% 79% 5% 13% A
 (cis,trans) 97% 4% 8% 105% 4% 8% 74% 4% 5% 78% 5% 7% 84% 4% 5% 91% 5% 14% 82% 2% 6% 83% 5% 9% 79% 4% 8% 84% 5% 10% A

102% 3% 8% 109% 4% 8% 91% 6% 8% 101% 5% 12% 78% 4% 6% 89% 4% 13% 86% 2% 5% 86% 5% 9% 82% 3% 6% 89% 4% 11% A
102% 4% 8% 109% 4% 9% 93% 5% 9% 98% 4% 12% 85% 5% 6% 90% 4% 13% 85% 2% 4% 84% 5% 10% 81% 6% 8% 85% 4% 11% A
103% 4% 9% 107% 4% 8% 91% 9% 9% 93% 5% 12% 84% 6% 8% 90% 5% 15% 84% 3% 6% 83% 8% 12% 79% 7% 11% 82% 3% 11% A
106% 2% 8% 114% 4% 9% 94% 5% 8% 101% 4% 11% 79% 5% 6% 88% 4% 14% 85% 2% 4% 87% 8% 11% 83% 6% 9% 85% 5% 12% A
93% 3% 14% 102% 3% 15% 69% 4% 12% 61% 10% 16% 56% 8% 14% 58% 11% 25% 80% 4% 6% 74% 13% 30% 58% 25% 32% 53% 9% 26% D

113% 3% 6% 116% 4% 9% 83% 8% 13% 74% 11% 19% 83% 8% 8% 80% 10% 20% 89% 5% 6% 88% 9% 12% 83% 15% 22% 76% 6% 20% D
106% 3% 9% 115% 4% 10% 85% 6% 10% 92% 5% 13% 81% 5% 7% 90% 5% 17% 86% 1% 4% 88% 6% 11% 83% 7% 12% 86% 6% 14% A
99% 3% 8% 108% 5% 8% 72% 7% 8% 77% 4% 10% 81% 6% 10% 84% 5% 17% 86% 2% 5% 86% 5% 9% 82% 6% 11% 87% 6% 15% A
98% 3% 7% 104% 4% 8% 89% 5% 12% 91% 7% 12% 83% 5% 8% 84% 8% 17% 84% 3% 7% 79% 9% 11% 83% 11% 17% 83% 5% 12% A

102% 3% 9% 109% 4% 8% 71% 6% 6% 72% 4% 10% 80% 6% 8% 86% 6% 16% 88% 1% 5% 87% 9% 11% 83% 10% 15% 82% 6% 13% A
, 108% 2% 6% 112% 4% 9% 91% 6% 7% 92% 5% 12% 84% 6% 7% 85% 8% 16% 94% 2% 6% 91% 9% 12% 83% 10% 15% 82% 5% 13% A

97% 2% 7% 106% 4% 9% 86% 6% 10% 93% 4% 12% 79% 5% 7% 88% 6% 16% 85% 2% 6% 86% 7% 11% 79% 6% 11% 84% 5% 11% A
89% 3% 7% 100% 4% 8% 89% 6% 9% 97% 4% 12% 81% 5% 7% 89% 5% 16% 80% 2% 5% 81% 6% 10% 78% 5% 9% 85% 5% 11% A

117% 3% 9% 124% 5% 11% 79% 14% 17% 88% 10% 13% 84% 5% 9% 88% 5% 19% 100% 2% 6% 98% 10% 15% 67% 14% 25% 76% 10% 23% D
71% 4% 14% 83% 5% 18% 73% 8% 14% 77% 6% 11% 77% 4% 6% 85% 6% 15% 68% 6% 12% 66% 11% 34% 58% 24% 28% 57% 9% 24% D

108% 5% 7% 115% 5% 9% 87% 7% 12% 87% 6% 13% 77% 6% 8% 82% 6% 12% 93% 36% 36% 84% 8% 10% 81% 9% 11% 80% 2% 10% D
 , ( 103% 2% 7% 108% 4% 9% 85% 6% 7% 89% 3% 12% 84% 5% 8% 86% 5% 16% 89% 2% 4% 86% 5% 9% 84% 7% 10% 82% 4% 12% A

120% 2% 10% 121% 4% 13% 71% 8% 15% 73% 12% 15% 72% 8% 19% 76% 13% 28% 95% 4% 7% 91% 12% 16% 80% 18% 28% 68% 5% 25% D
-tau- , 102% 2% 8% 105% 5% 7% 88% 5% 8% 88% 5% 12% 79% 5% 8% 83% 4% 15% 92% 2% 4% 86% 6% 9% 84% 7% 11% 82% 5% 12% A

. 105% 2% 8% 115% 4% 10% 87% 7% 9% 92% 5% 12% 82% 5% 7% 91% 6% 16% 89% 1% 4% 90% 8% 12% 82% 10% 15% 83% 5% 14% A
103% 4% 8% 111% 3% 7% 90% 5% 14% 100% 3% 12% 88% 5% 6% 95% 3% 11% 89% 3% 4% 91% 3% 6% 82% 6% 8% 90% 4% 10% A
95% 5% 8% 99% 5% 5% 74% 8% 8% 76% 3% 8% 85% 8% 8% 85% 6% 16% 94% 4% 7% 89% 6% 9% 83% 11% 14% 81% 4% 10% A
99% 5% 8% 111% 5% 8% 65% 11% 15% 71% 7% 9% 70% 9% 11% 76% 12% 18% 88% 6% 7% 87% 13% 14% 84% 17% 19% 73% 4% 18% B

115% 2% 8% 122% 5% 10% 88% 7% 9% 93% 7% 13% 80% 9% 11% 88% 10% 18% 95% 3% 6% 95% 12% 13% 83% 15% 21% 77% 5% 18% B
 (Z) 111% 2% 8% 118% 4% 10% 90% 7% 11% 98% 6% 13% 83% 7% 9% 91% 8% 17% 91% 2% 5% 92% 8% 12% 82% 12% 19% 80% 5% 16% A

110% 4% 9% 119% 3% 10% 85% 12% 12% 87% 9% 15% 81% 7% 8% 86% 10% 17% 94% 5% 7% 94% 11% 13% 88% 10% 15% 80% 3% 15% A
107% 3% 11% 116% 3% 10% 84% 5% 9% 89% 7% 12% 77% 8% 10% 87% 8% 16% 85% 3% 5% 84% 11% 13% 83% 12% 20% 80% 7% 18% A

 (E) 109% 3% 8% 119% 4% 9% 87% 7% 14% 94% 6% 12% 81% 7% 7% 89% 6% 14% 89% 3% 4% 89% 7% 11% 81% 8% 14% 81% 6% 15% A
125% 3% 10% 124% 4% 12% 82% 6% 9% 83% 8% 14% 82% 5% 9% 87% 7% 16% 92% 2% 5% 87% 11% 13% 82% 11% 16% 76% 6% 14% B
110% 3% 9% 115% 4% 10% 85% 7% 12% 84% 7% 13% 73% 8% 8% 83% 6% 13% 89% 3% 4% 83% 11% 13% 84% 11% 16% 77% 4% 13% A
101% 4% 7% 99% 5% 7% 45% 13% 19% 39% 9% 19% 66% 7% 9% 70% 9% 16% 69% 5% 20% 57% 12% 24% 77% 9% 20% 69% 5% 16% D
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  4 LC  
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Abamectin B1a 85% 9% 9% 82% 5% 12% 90% 4% 14% 87% 5% 8% 91% 8% 14% 85% 8% 9% 107% 27% 34% 77% 8% 14% 75% 3% 5% D
Acibenzolar-S-methyl 42% 20% 45% 59% 7% 20% 91% 9% 15% 83% 6% 11% 74% 10% 23% 59% 9% 28% 28% 22% 72% 62% 12% 14% 75% 11% 12% 74% 4% 7% D
Aldicarb 63% 11% 21% 87% 8% 18% 63% 19% 20% 82% 5% 10% 72% 12% 23% 84% 5% 7% 76% 9% 20% 75% 8% 9% 34% 41% 64% 65% 8% 15% D
Aldoxycarb 85% 4% 7% 88% 5% 13% 90% 3% 7% 93% 5% 8% 87% 7% 11% 87% 4% 7% 77% 4% 8% 79% 5% 8% 84% 8% 10% 84% 3% 6% A
Anilofos 84% 6% 8% 89% 5% 13% 89% 4% 10% 92% 5% 8% 83% 7% 10% 87% 5% 7% 86% 3% 9% 81% 3% 10% 87% 3% 7% 89% 2% 5% A
Azamethiphos 39% 25% 30% 52% 26% 28% 60% 10% 16% 75% 8% 9% 52% 11% 36% 53% 27% 29% 56% 9% 26% 60% 7% 16% D
Azinphos-methyl 83% 11% 11% 90% 6% 12% 83% 4% 11% 93% 6% 8% 22% 21% 47% 38% 6% 29% 83% 10% 10% 79% 6% 7% 86% 3% 9% 88% 3% 6% D
Azoxystrobin 83% 11% 11% 89% 5% 13% 87% 4% 9% 93% 7% 9% 87% 14% 15% 90% 6% 7% 99% 5% 10% 78% 7% 8% 75% 10% 10% 89% 2% 6% A
Bendiocarb 83% 6% 8% 86% 6% 15% 83% 7% 11% 91% 5% 8% 76% 7% 16% 82% 4% 10% 78% 3% 4% 80% 4% 7% 80% 6% 11% 82% 3% 6% A
Benzofenap 79% 6% 7% 90% 5% 12% 84% 5% 14% 95% 6% 8% 73% 8% 18% 83% 7% 13% 80% 3% 14% 83% 5% 10% 78% 5% 10% 89% 2% 5% A
Boscalid 85% 7% 7% 88% 5% 12% 86% 8% 11% 95% 6% 8% 84% 10% 10% 89% 5% 7% 82% 6% 11% 80% 3% 7% 88% 5% 9% 88% 3% 7% A
Butafenacil 76% 8% 10% 86% 6% 14% 80% 4% 11% 94% 5% 7% 71% 10% 15% 83% 4% 8% 86% 4% 17% 80% 7% 15% 80% 3% 11% 90% 2% 5% A
Carbaryl 84% 6% 6% 88% 5% 13% 89% 4% 9% 93% 5% 8% 84% 8% 13% 86% 4% 9% 81% 4% 7% 83% 4% 8% 80% 6% 9% 85% 2% 5% A
Carbofuran 130% 6% 9% 141% 7% 15% 169% 3% 10% 169% 4% 8% 224% 8% 8% 213% 4% 6% 97% 4% 6% 97% 4% 6% 124% 6% 9% 125% 2% 10% C
Carpropamid 83% 8% 11% 90% 5% 13% 84% 4% 10% 94% 6% 8% 83% 9% 12% 91% 5% 6% 83% 7% 8% 80% 4% 7% 82% 7% 8% 90% 2% 6% A
Chloridazon 85% 5% 8% 87% 5% 13% 89% 6% 9% 92% 5% 7% 88% 8% 12% 88% 4% 6% 80% 7% 12% 81% 5% 7% 82% 7% 10% 82% 4% 6% A
Chloroxuron 73% 8% 9% 94% 5% 12% 72% 5% 12% 96% 5% 8% 73% 10% 15% 95% 5% 6% 10% 20% 70% 33% 3% 10% 74% 7% 9% 92% 2% 5% D
Chromafenozide 79% 11% 13% 93% 5% 12% 87% 4% 17% 96% 6% 7% 88% 9% 17% 93% 5% 5% 85% 11% 14% 84% 3% 8% 75% 11% 11% 91% 3% 7% A
Clofentezine 59% 22% 31% 71% 11% 19% 64% 8% 10% 79% 8% 8% 37% 19% 21% 49% 10% 31% 62% 17% 19% 76% 6% 12% 84% 4% 5% D
Cloquintocet-mexyl 77% 8% 8% 86% 4% 13% 87% 7% 12% 94% 5% 7% 82% 9% 13% 89% 6% 9% 82% 4% 10% 83% 5% 8% 77% 10% 10% 82% 4% 6% A
Clothianidin 79% 6% 7% 86% 5% 12% 83% 5% 10% 93% 5% 8% 78% 8% 15% 85% 4% 6% 95% 6% 6% 80% 7% 8% 84% 7% 9% 84% 3% 6% D
Cumyruron 73% 8% 11% 93% 6% 13% 82% 5% 9% 96% 5% 7% 79% 9% 9% 93% 4% 6% 33% 10% 13% 45% 4% 9% 73% 7% 9% 92% 2% 7% C
Cycloate 56% 25% 49% 59% 16% 25% 44% 18% 39% 58% 23% 29% 47% 17% 27% 58% 22% 22% 50% 21% 34% 59% 12% 17% 54% 14% 45% 54% 18% 18% D
Cyflufenamid 79% 8% 10% 91% 5% 13% 76% 4% 12% 96% 5% 8% 76% 9% 9% 94% 5% 6% 86% 7% 13% 83% 3% 8% 75% 8% 10% 92% 2% 5% A
Cyprodinil 90% 7% 12% 92% 6% 8% 87% 8% 13% 89% 6% 9% 75% 6% 13% 73% 5% 7% 76% 13% 13% 78% 5% 8% D
Daimuron 77% 7% 10% 90% 5% 12% 79% 3% 9% 95% 4% 9% 79% 9% 12% 92% 4% 7% 10% 13% 53% 25% 3% 11% 81% 4% 7% 90% 3% 5% D
Diflubenzuron 89% 14% 16% 90% 8% 13% 96% 13% 13% 95% 5% 8% 95% 8% 17% 90% 5% 7% 92% 10% 14% 81% 6% 7% 95% 11% 15% 91% 6% 8% A
Dimethirimol 64% 6% 8% 73% 4% 12% 75% 4% 12% 85% 5% 7% 78% 9% 12% 84% 5% 6% 59% 7% 12% 62% 5% 7% 60% 12% 16% 63% 7% 13% D
Diuron 75% 8% 10% 93% 5% 13% 81% 6% 10% 99% 5% 8% 81% 7% 9% 93% 6% 8% 83% 7% 11% 86% 4% 8% 69% 7% 11% 93% 2% 5% B
Epoxiconazole 58% 12% 14% 90% 5% 12% 65% 8% 15% 97% 5% 7% 63% 10% 16% 93% 5% 6% 61% 5% 14% 70% 2% 8% 59% 12% 13% 90% 2% 5% B
Fenamidone 78% 8% 9% 91% 5% 13% 79% 5% 14% 94% 4% 7% 77% 8% 18% 90% 4% 6% 80% 6% 9% 82% 4% 8% 75% 6% 8% 89% 2% 6% A
Fenoxaprop-ethyl 86% 8% 8% 87% 5% 14% 78% 6% 14% 85% 6% 8% 56% 17% 43% 56% 11% 44% 84% 5% 10% 81% 4% 8% 83% 5% 6% 86% 3% 3% D
Fenoxycarb 85% 8% 8% 91% 5% 12% 84% 5% 8% 92% 5% 7% 85% 8% 9% 90% 4% 5% 78% 4% 9% 81% 4% 9% 86% 4% 8% 90% 3% 6% A
Fenpyroximat Z 83% 5% 7% 85% 8% 13% 82% 6% 10% 89% 5% 9% 59% 25% 38% 60% 32% 32% 80% 5% 7% 80% 4% 9% 76% 3% 12% 80% 4% 9% D
Fenpyroximat E 84% 7% 9% 86% 5% 12% 89% 3% 13% 94% 5% 9% 113% 14% 17% 113% 14% 14% 83% 5% 8% 81% 4% 7% 77% 4% 22% 83% 5% 13% A
Ferimzone E 75% 6% 6% 83% 4% 12% 79% 8% 11% 89% 6% 7% 80% 7% 9% 85% 5% 6% 76% 5% 7% 70% 3% 7% 68% 15% 25% 73% 5% 11% B
Ferimzone Z 82% 4% 7% 86% 5% 12% 76% 7% 12% 90% 6% 9% 83% 7% 10% 88% 4% 7% 80% 4% 7% 82% 4% 5% 43% 21% 30% 77% 4% 9% D
Flufenacet 75% 6% 8% 90% 5% 13% 80% 5% 9% 95% 4% 8% 65% 12% 22% 80% 5% 15% 76% 4% 7% 79% 3% 8% 78% 5% 10% 90% 3% 7% B
Flufenoxuron 83% 13% 13% 81% 7% 14% 80% 7% 12% 85% 6% 9% 83% 7% 12% 81% 7% 7% 81% 5% 6% 77% 3% 7% 67% 3% 39% 68% 9% 25% D
Fluridon 91% 6% 8% 90% 7% 13% 91% 5% 10% 94% 5% 8% 91% 6% 10% 92% 6% 7% 79% 7% 12% 81% 2% 8% 86% 9% 9% 86% 3% 7% A
Furametpyr 84% 8% 8% 90% 5% 13% 87% 4% 11% 95% 6% 8% 83% 8% 12% 89% 6% 8% 80% 6% 8% 81% 4% 7% 84% 5% 7% 86% 2% 6% A
Furathiocarb 63% 8% 18% 52% 5% 18% 85% 3% 6% 89% 6% 8% 5% 38% 119% 85% 6% 8% 84% 4% 7% 80% 4% 9% 82% 3% 4% D
Hexaflumuron 65% 23% 30% 87% 9% 12% 95% 9% 14% 93% 9% 9% 92% 16% 23% 87% 8% 10% 88% 22% 25% 84% 8% 13% 67% 21% 22% 88% 5% 8% B
Hexythiazox 79% 12% 12% 78% 9% 24% 81% 5% 22% 91% 5% 7% 87% 8% 11% 88% 4% 5% 77% 7% 8% 80% 5% 9% 79% 3% 21% 77% 13% 18% D
Imazalil 76% 10% 15% 77% 5% 13% 79% 9% 14% 84% 6% 7% 86% 10% 17% 86% 3% 5% 5677% 2% 8% 579% 2% 10% 75% 13% 18% 73% 5% 9% D
Imidacloprid 90% 8% 11% 92% 7% 15% 94% 4% 8% 93% 5% 7% 90% 8% 13% 87% 4% 6% 119% 7% 7% 86% 7% 7% 79% 12% 12% 82% 4% 7% D
Indanofan 71% 10% 17% 93% 6% 12% 55% 8% 15% 94% 5% 8% 51% 21% 21% 85% 6% 10% 75% 10% 10% 81% 3% 7% 70% 6% 6% 92% 2% 5% B
Indoxacarb 85% 8% 9% 89% 5% 12% 86% 4% 12% 92% 5% 7% 76% 12% 20% 79% 5% 15% 71% 11% 14% 84% 5% 10% 83% 8% 11% 88% 2% 6% A
Iprovalicarb 85% 7% 9% 91% 5% 13% 88% 4% 8% 95% 5% 8% 87% 8% 11% 92% 4% 6% 79% 4% 9% 80% 3% 9% 84% 4% 9% 90% 2% 6% A
Isoxaflutole 36% 24% 55% 44% 27% 36% 64% 9% 15% 69% 13% 13% 31% 21% 69% 68% 4% 14% 62% 4% 7% D
Linuron 79% 10% 12% 90% 7% 14% 85% 7% 12% 95% 5% 9% 84% 11% 16% 90% 4% 7% 73% 8% 18% 79% 4% 7% 78% 7% 7% 88% 3% 7% A
Lufenuron 73% 12% 15% 93% 5% 13% 79% 10% 21% 94% 5% 7% 78% 12% 23% 90% 8% 9% 70% 6% 12% 83% 5% 8% 78% 11% 17% 92% 3% 7% A
Mepanipyrim 39% 19% 38% 45% 9% 21% 90% 9% 10% 94% 5% 7% 79% 12% 23% 83% 10% 11% 26% 11% 17% 34% 2% 7% 86% 7% 10% 82% 4% 6% D
Methabenzthiazuron 80% 10% 11% 92% 5% 14% 82% 6% 10% 96% 5% 8% 79% 13% 13% 91% 6% 9% 82% 5% 9% 83% 4% 7% 79% 12% 12% 84% 5% 7% A
Methiocarb 78% 7% 9% 88% 5% 13% 78% 4% 12% 94% 5% 7% 75% 7% 15% 88% 4% 7% 48% 6% 11% 54% 4% 9% 81% 4% 7% 86% 2% 5% C
Methomyl 144% 6% 9% 148% 6% 15% 89% 5% 11% 96% 5% 9% 166% 8% 10% 162% 3% 6% 83% 4% 7% 84% 6% 7% 97% 10% 12% 100% 3% 10% C
Methoxyfenozide 80% 6% 8% 91% 5% 13% 82% 3% 9% 96% 5% 7% 82% 8% 9% 92% 4% 6% 83% 3% 5% 81% 3% 8% 82% 5% 9% 91% 3% 6% A
Monolinuron 80% 5% 9% 86% 6% 13% 83% 6% 12% 90% 4% 8% 86% 8% 12% 88% 4% 6% 81% 4% 10% 80% 5% 7% 77% 8% 11% 82% 3% 6% A
Naproanilide 83% 8% 9% 90% 5% 13% 85% 6% 9% 94% 5% 7% 82% 9% 11% 89% 6% 8% 80% 4% 6% 81% 3% 10% 90% 5% 9% 88% 3% 7% A
Novaluron 86% 16% 16% 86% 6% 12% 87% 6% 13% 85% 5% 9% 84% 11% 25% 85% 6% 7% 84% 13% 18% 84% 5% 8% 88% 11% 11% 85% 11% 11% A
Oryzalin 74% 23% 23% 89% 3% 14% 78% 10% 16% 98% 8% 8% 65% 23% 23% 78% 6% 9% 57% 29% 31% 59% 5% 11% 75% 14% 35% 86% 5% 7% D
Oxamyl 87% 6% 7% 86% 5% 13% 93% 3% 8% 92% 4% 7% 89% 7% 13% 86% 4% 8% 79% 4% 8% 79% 5% 6% 79% 9% 11% 82% 4% 6% A
Oxaziclomefone 79% 8% 9% 90% 5% 13% 82% 4% 10% 96% 5% 8% 81% 7% 15% 94% 4% 7% 87% 5% 6% 85% 5% 6% 76% 6% 14% 91% 3% 5% A
Oxycarboxin 34% 49% 84% 54% 27% 48% 49% 12% 21% 63% 10% 13% 46% 15% 29% 56% 16% 16% 44% 10% 16% 60% 6% 8% D
Pencycuron 81% 6% 8% 87% 5% 12% 85% 4% 11% 93% 5% 8% 84% 8% 12% 89% 5% 6% 85% 2% 8% 81% 3% 8% 83% 4% 9% 89% 3% 5% A
Pirimicarb 81% 5% 8% 84% 6% 14% 86% 6% 11% 89% 5% 8% 87% 6% 11% 86% 4% 6% 79% 2% 7% 76% 3% 7% 67% 12% 16% 71% 6% 10% B
Propaquizafop 85% 8% 8% 86% 6% 12% 22% 32% 75% 64% 12% 16% 79% 9% 13% 82% 7% 9% 77% 5% 10% 82% 5% 9% 85% 5% 8% 85% 3% 4% D
Pyraclostrobin 88% 10% 10% 90% 5% 13% 90% 6% 11% 94% 5% 8% 89% 9% 9% 90% 6% 8% 91% 5% 8% 84% 2% 6% 92% 4% 5% 89% 2% 6% A
Pyrazolynate 23% 35% 40% 43% 22% 22% 18% 28% 127% 29% 6% 50% 44% 7% 19% D
Pyriftalid 87% 7% 10% 90% 5% 13% 90% 5% 9% 95% 6% 8% 88% 8% 12% 90% 5% 7% 88% 5% 8% 81% 3% 9% 86% 7% 9% 89% 2% 6% A
Quizalofop-ethyl 86% 8% 8% 89% 6% 12% 66% 15% 18% 84% 6% 9% 84% 12% 12% 89% 7% 9% 81% 7% 7% 84% 6% 10% 71% 5% 8% 84% 4% 4% B
Simeconazole 52% 15% 17% 90% 5% 13% 61% 10% 13% 98% 4% 7% 64% 10% 20% 94% 4% 5% 64% 12% 23% 81% 5% 7% 59% 14% 19% 91% 3% 5% B
Tebufenozide 77% 8% 11% 92% 5% 13% 78% 6% 8% 96% 5% 8% 79% 7% 12% 93% 4% 6% 84% 3% 6% 84% 3% 6% 78% 3% 5% 92% 3% 6% A
Tebuthiuron 84% 6% 7% 88% 5% 13% 84% 4% 10% 94% 5% 8% 86% 7% 8% 92% 5% 7% 85% 6% 7% 79% 5% 8% 77% 9% 11% 83% 3% 6% A
Teflubenzuron 95% 12% 15% 83% 12% 16% 94% 14% 22% 85% 6% 7% 95% 13% 16% 85% 7% 10% 83% 16% 16% 75% 4% 6% 85% 10% 21% 73% 6% 18% A
Tetrachlorvinphos 78% 6% 6% 90% 6% 13% 78% 5% 8% 92% 5% 7% 64% 11% 20% 77% 6% 14% 76% 2% 10% 79% 5% 9% 78% 3% 9% 86% 3% 5% B
Thiabendazole 12% 31% 65% 1% 15% 75% 84% 5% 11% 81% 5% 9% 87% 10% 17% 81% 8% 11% 1949% 7% 16% 192% 9% 21% 66% 10% 22% 55% 8% 16% D
Thiacloprid 79% 7% 7% 90% 5% 13% 82% 4% 10% 96% 6% 8% 76% 9% 14% 90% 4% 6% 81% 6% 10% 82% 4% 10% 73% 11% 11% 86% 4% 6% A
Thiamethoxam 85% 5% 7% 88% 5% 13% 85% 3% 10% 95% 5% 8% 84% 8% 14% 88% 5% 7% 106% 5% 7% 85% 4% 9% 79% 10% 11% 82% 4% 8% D
Thiodicarb 3% 26% 116% 72% 13% 16% 81% 6% 6% 71% 5% 13% 71% 5% 10% 38% 17% 32% 52% 16% 24% D
Triflumuron 86% 8% 13% 89% 6% 13% 90% 6% 9% 91% 5% 6% 88% 9% 15% 88% 6% 7% 80% 4% 16% 78% 3% 7% 85% 8% 11% 88% 4% 6% A
Triticonazole 51% 8% 16% 91% 5% 12% 52% 7% 21% 97% 4% 7% 51% 15% 25% 94% 4% 5% 64% 6% 18% 81% 4% 8% 50% 15% 21% 89% 3% 5% C
Cymoxanil 74% 6% 9% 80% 7% 13% 84% 5% 10% 89% 5% 8% 24% 29% 61% 31% 26% 55% 77% 5% 12% 78% 7% 8% 80% 9% 9% 80% 2% 4% D
Pyrimethanil 30% 17% 17% 98% 7% 11% 90% 5% 6% 95% 7% 7% 87% 5% 8% 73% 13% 16% 76% 2% 6% 77% 16% 19% 75% 5% 6% D
Pymetrozine 34% 12% 18% 43% 10% 12% 13% 38% 70% 28% 21% 31% D
Thidiazuron D
Ametryn 82% 6% 8% 87% 6% 13% 86% 3% 7% 93% 4% 7% 88% 8% 8% 90% 4% 6% 79% 3% 8% 79% 3% 8% 81% 8% 11% 81% 3% 6% A
Carbetamide 84% 4% 9% 89% 6% 13% 84% 3% 9% 94% 5% 8% 84% 9% 12% 91% 4% 5% 81% 6% 8% 81% 4% 7% 82% 5% 9% 86% 2% 5% A
3-Hydroxycarbofuran 83% 6% 7% 88% 5% 13% 89% 4% 9% 94% 6% 9% 86% 7% 12% 87% 5% 8% 80% 5% 14% 80% 5% 7% 82% 7% 11% 84% 3% 5% A
Prometryn 82% 6% 8% 87% 5% 13% 91% 5% 9% 91% 5% 8% 91% 6% 13% 90% 4% 5% 85% 5% 9% 78% 2% 7% 84% 7% 8% 83% 2% 5% A
Forchlorfenuron D
Fluroxypyr 4% 19% 111% 0% 0% 110% 4% 0% 110% 2% 35% 113% D
Bromacil 81% 10% 14% 91% 6% 13% 79% 9% 17% 95% 5% 9% 70% 10% 21% 81% 5% 8% 74% 9% 17% 77% 5% 7% 65% 5% 9% 91% 4% 6% B
Naptalam D
Amitraz 39% 10% 145% 30% 2% 105% 40% 9% 55% 35% 9% 30% 22% 19% 63% 26% 18% 31% 34% 7% 41% 22% 13% 37% 17% 18% 111% 13% 10% 68% D
Phoxim 82% 7% 9% 84% 6% 14% 90% 7% 12% 89% 5% 9% 54% 12% 19% 66% 8% 13% 84% 6% 11% 72% 6% 10% 79% 5% 7% 79% 3% 4% B
Fenhexamid D
Fenpropmimorph 83% 5% 8% 79% 6% 16% 87% 6% 10% 88% 6% 9% 91% 7% 9% 86% 4% 6% 81% 5% 10% 77% 9% 13% 75% 7% 10% 75% 3% 4% A
Cyazofamid 79% 7% 7% 86% 5% 13% 84% 5% 8% 90% 5% 8% 40% 22% 51% 49% 11% 52% 41% 6% 17% 49% 7% 13% 82% 5% 9% 85% 3% 4% D
Benalaxyl 88% 6% 8% 89% 4% 13% 87% 3% 9% 94% 5% 8% 86% 8% 11% 91% 5% 6% 88% 3% 8% 80% 3% 7% 86% 3% 7% 88% 2% 6% A
Flumetsulam 4% 0% 110% 0% 14% 110% 3% 4% 110% D
Fluazifop D
Flamprop-methyl 82% 7% 8% 90% 5% 12% 86% 4% 9% 95% 5% 8% 86% 8% 11% 91% 3% 5% 68% 4% 7% 71% 2% 8% 83% 4% 8% 89% 2% 6% B
Triflumizole 73% 7% 10% 81% 6% 11% 84% 5% 10% 90% 5% 7% 82% 8% 13% 86% 5% 7% 79% 4% 9% 79% 4% 9% 74% 6% 8% 81% 3% 4% A
Clodinafop-propargyl 58% 9% 19% 82% 5% 12% 26% 41% 50% 48% 9% 15% 68% 5% 12% 83% 5% 7% 80% 4% 8% 62% 3% 13% 78% 5% 7% D
Pentoxazone 75% 9% 9% 88% 4% 12% 86% 7% 12% 89% 6% 10% 37% 24% 67% 43% 16% 61% 79% 6% 11% 81% 4% 9% 80% 7% 8% 84% 10% 11% D
Florasulam 21% 44% 96% 28% 35% 63% 45% 20% 21% 56% 10% 23% 2% 38% 134% 2% 31% 59% 2% 47% 146% 3% 24% 111% 1% 40% 104% D
Etoxazole 81% 7% 8% 84% 5% 12% 79% 5% 10% 84% 6% 10% 82% 8% 12% 84% 5% 7% 80% 3% 6% 78% 4% 11% 71% 5% 16% 75% 3% 5% A
Haloxyfop D
Mefenpyr-diethyl 76% 7% 7% 90% 6% 13% 72% 7% 11% 93% 5% 7% 80% 9% 12% 93% 4% 5% 83% 3% 8% 85% 5% 9% 74% 3% 7% 90% 2% 4% A
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Pyrazophos 78% 11% 11% 90% 5% 13% 83% 6% 10% 96% 6% 7% 80% 13% 13% 90% 7% 8% 87% 8% 14% 86% 3% 8% 79% 5% 6% 90% 2% 5% A
Carbosulfan 1% 49% 119% 0% 0% 110% 1% 0% 110% 0% 0% 110% D
Metsulfuron-methyl 5% 37% 113% 2% 38% 246% D
Sulfentrazone 79% 19% 22% 57% 20% 33% 66% 43% 43% 89% 9% 13% 43% 14% 19% D
Thifensulfuron-methyl D
Ethoxysulfuron D
Triasulfuron D
Diclosulam D
Flazasulfuron D
Trifloxystrobin 85% 7% 7% 88% 5% 13% 87% 4% 12% 92% 5% 7% 86% 9% 16% 89% 5% 7% 97% 6% 9% 87% 6% 13% 86% 6% 11% 88% 2% 4% A
Bensulfuron-methyl D
Benfuracarb D
Ethametsulfuron-methyl D
Carfentrazone-ethyl 77% 11% 11% 88% 5% 12% 77% 8% 11% 89% 6% 8% 37% 8% 15% 69% 5% 9% 87% 11% 11% 82% 4% 11% 66% 10% 10% 81% 3% 5% C
Imazosulfuron 18% 49% 96% 29% 44% 75% 39% 14% 44% D
Cinosulfuron D
Pyrazosulfuron-ethyl 28% 49% 93% 40% 38% 69% 54% 10% 37% 30% 11% 33% D
Chlorimuron-ethyl 13% 49% 88% 11% 48% 89% D
Metosulam D
Prosulfuron 25% 40% 93% 27% 39% 79% 37% 34% 41% 44% 13% 38% 5% 25% 115% 3% 35% 67% 1% 31% 221% 1% 0% 110% D
Cyclosulfamuron 10% 47% 82% 4% 31% 115% D
Azimsulfuron 20% 42% 95% 25% 48% 84% 29% 24% 55% 17% 32% 62% 1% 15% 132% 0% 49% 209% D
Cloransulam-methyl D
Halosulfuron-methyl 53% 14% 18% 65% 9% 14% 75% 9% 17% 87% 5% 9% 56% 16% 24% 69% 6% 11% 18% 44% 79% 27% 35% 45% 26% 8% 53% D
Trifloxysulfuron 1% 30% 63% 1% 13% 39% 0% 20% 74% D
Primisulfuron-methyl 66% 10% 13% 64% 7% 13% 87% 6% 11% 88% 5% 8% 53% 10% 15% 54% 7% 12% 51% 20% 33% 36% 29% 47% 33% 24% 48% 28% 9% 42% D
Sulfosulfuron 42% 26% 57% 49% 27% 42% 68% 9% 15% 77% 7% 13% 48% 15% 27% 56% 9% 14% 18% 32% 67% 6% 38% 79% D
Penoxsulam 8% 44% 114% 13% 47% 89% 16% 33% 63% D
Triflusulfuron-methyl 19% 40% 95% 28% 41% 81% 31% 19% 52% 8% 50% 82% 6% 26% 151% D
Mesosulfuron-methyl D
Iodosulfuron methyl 12% 37% 106% 13% 46% 82% 3% 23% 156% D
Chlorfluazuron 76% 8% 8% 75% 5% 11% 77% 10% 20% 72% 5% 13% 76% 11% 22% 69% 9% 18% 104% 28% 36% 63% 4% 26% 65% 4% 11% D
4-chlorophenoxyacetic acid(4-CPA) 2% 27% 246% 0% 27% 246% 0% 35% 226% 1% 6% 107% D
Cloprop 5% 11% 117% 3% 18% 156% 0% 20% 156% 0% 20% 156% D
MCPA 12% 17% 59% 1% 11% 60% 12% 18% 68% 1% 7% 63% 3% 17% 113% 0% 4% 110% 1% 8% 110% D
Mecoprop(MCPP) 0% 31% 179% 9% 40% 65% 1% 19% 66% D
2,4-D 2% 38% 159% 8% 17% 82% 8% 11% 79% 1% 24% 66% D
Dichlorprop 1% 31% 102% D
Triclopyr 1% 20% 79% D
Bromoxynil 2% 36% 100% D
Acifluorfen 11% 49% 124% 1% 5% 109% 1% 10% 245% D
Ioxynil 14% 27% 61% 13% 27% 54% 17% 42% 68% 18% 26% 58% 1% 12% 147% D
Fomesafen 48% 36% 38% 70% 7% 11% 67% 23% 28% 96% 7% 9% 31% 38% 53% 60% 6% 11% 38% 44% 64% 29% 49% 53% 50% 17% 26% D
Oxabetrinil 94% 6% 7% 84% 7% 15% 84% 11% 13% 87% 6% 8% 82% 19% 19% 81% 5% 5% 97% 10% 17% 76% 5% 8% 81% 8% 8% 79% 4% 6% A
Triflumizole Metabolite 78% 8% 12% 85% 6% 13% 79% 6% 12% 90% 5% 7% 83% 14% 14% 87% 5% 6% 77% 8% 8% 78% 3% 6% 76% 7% 11% 79% 2% 6% A
Chlorbufam 78% 6% 15% 87% 7% 13% 89% 14% 18% 91% 6% 7% 89% 10% 19% 89% 6% 8% 78% 13% 16% 80% 4% 6% 74% 8% 15% 85% 5% 8% A
Gibberellin A3 D
Dimethomorph E+Z 82% 6% 8% 89% 5% 13% 82% 5% 9% 94% 5% 7% 82% 6% 9% 90% 3% 5% 87% 4% 13% 79% 5% 10% 80% 6% 8% 88% 2% 5% A

0.01 0.1 0.01 0.1 0.10.01 0.1 0.01 0.1 0.01

(μg/g)

Thidiazuron 40% 9% 26% 61% 5% 7% 44% 21% 54% 61% 17% 21% 82% 18% 60% 86% 6% 30% 103% 25% 55% 94% 6% 19% 85% 6% 10% 90% 2% 5% D
Forchlorfenuron 11% 31% 154% 34% 18% 43% 5% 14% 224% 24% 40% 70% 70% 16% 75% 82% 8% 36% 72% 17% 70% 80% 11% 35% 76% 5% 8% 89% 7% 9% D
Fluroxypyr 77% 6% 11% 87% 4% 6% 94% 11% 11% 90% 4% 6% 92% 6% 25% 89% 3% 17% 96% 6% 22% 92% 4% 12% 86% 13% 16% 91% 6% 6% A
Naptalam 94% 4% 6% 109% 10% 10% 92% 12% 12% 97% 3% 6% 88% 5% 24% 87% 3% 17% 100% 5% 14% 100% 4% 5% 87% 6% 9% 90% 4% 6% A
Fenhexamid 71% 7% 9% 81% 5% 7% 33% 22% 41% 53% 13% 35% 88% 4% 20% 94% 2% 8% 76% 6% 43% 82% 6% 28% 82% 5% 5% 92% 4% 6% D
Flumetsulam 96% 5% 7% 107% 3% 6% 80% 13% 19% 89% 8% 9% 89% 3% 15% 91% 1% 10% 100% 3% 9% 100% 4% 4% 91% 6% 6% 97% 2% 4% A
Fluazifop 61% 11% 45% 76% 10% 30% 90% 17% 17% 92% 3% 6% 88% 4% 16% 88% 3% 17% 99% 4% 17% 99% 5% 5% 83% 6% 10% 92% 2% 3% D
Haloxyfop 76% 10% 19% 80% 5% 6% 83% 23% 23% 89% 3% 5% 91% 5% 13% 93% 2% 6% 100% 6% 11% 97% 4% 5% 85% 9% 10% 92% 3% 4% A
Metsulfuron-methyl 123% 4% 11% 125% 7% 10% 105% 11% 16% 102% 7% 13% 92% 3% 8% 90% 2% 9% 88% 3% 19% 90% 4% 10% 77% 6% 7% 89% 3% 3% B
Sulfentrazone 99% 35% 60% 109% 12% 19% 65% 28% 37% 89% 24% 78% 89% 7% 10% 107% 17% 71% 85% 7% 18% 88% 30% 57% 94% 15% 19% D
Thifensulfuron-methyl 111% 3% 15% 118% 7% 9% 97% 11% 11% 97% 3% 7% 87% 3% 10% 90% 2% 7% 90% 3% 15% 93% 4% 7% 85% 7% 10% 91% 3% 5% A
Ethoxysulfuron 101% 4% 6% 113% 3% 5% 72% 12% 26% 81% 12% 15% 79% 5% 18% 89% 3% 8% 92% 4% 11% 97% 4% 4% 88% 5% 9% 93% 4% 4% A
Triasulfuron 126% 4% 11% 128% 8% 10% 84% 15% 24% 90% 9% 14% 83% 7% 12% 88% 3% 10% 95% 5% 10% 99% 5% 6% 90% 4% 6% 93% 5% 6% B
Diclosulam 95% 9% 10% 105% 3% 4% 51% 14% 46% 67% 21% 31% 80% 4% 16% 90% 3% 6% 87% 8% 16% 95% 7% 7% 89% 7% 8% 91% 4% 6% D
Flazasulfuron 100% 6% 18% 113% 4% 14% 91% 14% 14% 96% 3% 5% 84% 2% 10% 92% 2% 4% 94% 4% 11% 100% 4% 6% 84% 7% 7% 95% 2% 6% A
Bensulfuron-methyl 111% 3% 16% 123% 2% 17% 64% 13% 30% 71% 16% 25% 95% 2% 10% 99% 3% 7% 96% 4% 5% 100% 4% 6% 90% 2% 6% 93% 3% 5% D
Ethametsulfuron-methyl 100% 5% 10% 112% 4% 5% 78% 11% 20% 89% 9% 11% 76% 4% 17% 90% 3% 5% 88% 4% 9% 98% 4% 5% 91% 6% 12% 92% 4% 6% A
Imazosulfuron 123% 4% 13% 134% 5% 11% 53% 16% 47% 72% 12% 18% 80% 2% 11% 86% 3% 11% 91% 4% 9% 99% 4% 5% 81% 9% 12% 89% 4% 6% D
Cinosulfuron 104% 5% 9% 116% 6% 6% 83% 10% 11% 91% 6% 8% 85% 2% 5% 91% 2% 3% 91% 3% 7% 98% 5% 5% 87% 6% 6% 94% 2% 5% A
Pyrazosulfuron-ethyl 99% 7% 8% 108% 3% 4% 94% 12% 12% 98% 3% 7% 50% 11% 70% 63% 3% 45% 87% 3% 10% 97% 4% 5% 78% 7% 15% 94% 3% 3% D
Chlorimuron-ethyl 113% 4% 8% 116% 6% 6% 60% 13% 36% 70% 18% 30% 85% 7% 7% 91% 3% 6% 91% 3% 8% 97% 5% 8% 91% 5% 7% 92% 4% 7% D
Metosulam 118% 3% 6% 120% 4% 10% 71% 15% 28% 85% 13% 17% 81% 4% 8% 88% 2% 5% 92% 7% 11% 98% 5% 6% 84% 12% 12% 94% 2% 5% B
Prosulfuron 101% 6% 8% 111% 5% 5% 79% 13% 23% 84% 13% 17% 84% 3% 6% 90% 2% 2% 93% 5% 5% 99% 4% 6% 85% 7% 8% 92% 2% 4% A
Cyclosulfamuron 103% 2% 11% 112% 3% 5% 63% 15% 45% 82% 21% 34% 84% 5% 6% 92% 4% 4% 99% 3% 10% 106% 4% 13% 87% 6% 9% 92% 4% 5% D
Azimsulfuron 86% 4% 10% 101% 2% 5% 85% 13% 14% 92% 4% 5% 72% 10% 22% 84% 2% 11% 84% 6% 11% 98% 5% 6% 86% 8% 10% 93% 3% 6% A
Cloransulam-methyl 104% 10% 10% 111% 3% 5% 60% 15% 43% 72% 18% 31% 89% 4% 7% 92% 4% 8% 93% 6% 8% 95% 4% 5% 88% 7% 20% 95% 3% 6% D
Halosulfuron-methyl 95% 8% 16% 107% 3% 6% 90% 10% 19% 102% 4% 8% 71% 6% 20% 82% 3% 10% 94% 4% 8% 98% 5% 8% 83% 11% 16% 95% 5% 6% A
Trifloxysulfuron 120% 5% 13% 121% 4% 6% 174% 21% 41% 106% 2% 11% 74% 3% 29% 78% 5% 18% 102% 7% 14% 100% 4% 8% 75% 6% 21% 92% 2% 6% D
Primisulfuron-methyl 94% 6% 13% 105% 3% 5% 55% 16% 48% 61% 28% 38% 80% 8% 9% 88% 1% 3% 94% 7% 14% 99% 4% 7% 91% 6% 8% 94% 4% 7% D
Sulfosulfuron 149% 1% 13% 152% 8% 10% 107% 13% 13% 106% 3% 12% 83% 4% 7% 85% 1% 8% 96% 3% 13% 102% 4% 9% 93% 8% 8% 98% 3% 6% C
Penoxsulam 110% 10% 10% 124% 8% 8% 86% 14% 36% 89% 14% 14% 94% 12% 25% 88% 4% 6% 103% 9% 29% 98% 7% 10% 86% 12% 21% 93% 4% 4% D
Triflusulfuron-methyl 113% 1% 16% 122% 6% 12% 61% 14% 38% 72% 17% 24% 81% 3% 4% 89% 3% 3% 98% 3% 12% 103% 4% 12% 85% 4% 6% 91% 4% 5% D
Mesosulfuron-methyl 197% 2% 7% 188% 5% 8% 90% 11% 15% 90% 10% 10% 81% 4% 8% 87% 2% 3% 81% 5% 7% 88% 5% 8% 95% 8% 8% 93% 3% 7% C
Iodosulfuron methyl 114% 6% 11% 119% 6% 7% 85% 12% 15% 88% 10% 13% 80% 4% 5% 86% 2% 3% 88% 5% 6% 95% 5% 6% 82% 5% 7% 92% 3% 5% A
4-chlorophenoxyacetic acid(4-CPA) 84% 5% 12% 90% 3% 6% 81% 10% 11% 86% 2% 4% 84% 7% 9% 88% 2% 3% 83% 6% 8% 93% 4% 5% 74% 14% 14% 87% 4% 4% A
Cloprop 91% 9% 17% 101% 5% 7% 90% 15% 19% 93% 4% 5% 86% 4% 12% 93% 4% 8% 94% 5% 11% 95% 5% 7% 89% 8% 10% 95% 4% 5% A
MCPA 113% 9% 25% 120% 5% 18% 84% 18% 21% 94% 3% 6% 88% 4% 15% 92% 3% 8% 93% 7% 12% 94% 5% 7% 91% 4% 10% 93% 3% 3% A
Mecoprop(MCPP) 100% 6% 8% 107% 5% 6% 95% 13% 15% 95% 3% 3% 84% 5% 16% 93% 2% 9% 92% 11% 16% 92% 5% 6% 82% 9% 9% 91% 4% 4% A
2,4-D 125% 13% 36% 129% 5% 21% 83% 14% 14% 95% 5% 6% 90% 7% 17% 92% 6% 10% 92% 4% 16% 96% 4% 10% 96% 7% 12% 96% 4% 5% D
Dichlorprop 109% 7% 7% 113% 8% 9% 96% 12% 15% 98% 4% 5% 92% 6% 23% 97% 2% 16% 87% 7% 12% 96% 4% 11% 91% 12% 15% 92% 4% 6% A
Triclopyr 146% 21% 21% 148% 6% 13% 99% 8% 20% 94% 6% 8% 79% 22% 27% 91% 4% 13% 100% 19% 38% 91% 5% 9% 100% 23% 25% 98% 9% 9% D
Bromoxynil 76% 7% 15% 91% 3% 3% 53% 26% 53% 62% 21% 27% 77% 12% 19% 85% 5% 8% 82% 3% 19% 87% 5% 11% 82% 16% 16% 88% 6% 7% D
Acifluorfen 81% 11% 33% 89% 6% 6% 84% 13% 14% 95% 3% 7% 80% 8% 19% 88% 4% 11% 93% 5% 25% 92% 6% 13% 95% 4% 23% 87% 3% 6% D
Ioxynil 66% 7% 12% 84% 5% 6% 39% 15% 61% 54% 27% 44% 70% 17% 22% 83% 3% 15% 74% 8% 11% 83% 9% 11% 83% 4% 8% 88% 6% 8% D
Fomesafen 60% 27% 37% 96% 3% 7% 51% 26% 61% 81% 10% 16% 50% 13% 20% 77% 4% 19% 67% 21% 33% 90% 8% 23% 81% 18% 18% 89% 3% 4% D
Gibberellin A3 70% 5% 13% 79% 5% 7% 86% 15% 19% 87% 6% 7% 64% 8% 56% 68% 2% 32% 71% 10% 36% 74% 6% 25% 95% 16% 27% 86% 4% 4% D
Florasulam 109% 2% 9% 120% 4% 8% 65% 10% 45% 73% 20% 27% 38% 23% 76% 51% 2% 31% 73% 13% 55% 80% 6% 43% 94% 5% 7% 96% 2% 5% D

0.01 0.1 0.01 0.1 0.10.01 0.1 0.01 0.1 0.01

－51－



QuECERS

QuEChERS

3. QuEChERS

QuEChERS

LC-MS/MS 4 7
GC-MS/MS 3 7 2

6
/

100%±20%
QuEChERS

1)

0124001 17
1 24

2) Anastassiades M., Lehotay S. J., Stajnbaher D.,
et al. : J.AOAC Int., 86, 412-431 2003

3) 54
237-249 2013

4)

1115001 19 11
15

6 QuEChERS  

LC-MS/MS 0.028 0.027 104 A A
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0.072 0.082 88 A A
0.177 0.165 107 B A
0.498 0.586 85 A A
0.060 0.083 72 A A

GC-MS/MS 0.009 0.014 64 A A
0.031 0.033 94 A A
0.146 0.197 74 A A
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0.041 0.036 114 A A
0.110 0.087 126 A A
0.009 0.009 100 A A
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ツキヨタケによる食中毒事件について 

 

安藤尚子・仲井菜都希・竹田依加・西山隆之・立本行江 

 

Food Poisoning Caused by Omphalotus japonicus 

 

Naoko ANDO・Natsuki NAKAI・Erika TAKEDA・Takayuki NISHIYAMA 

 and Yukie TATSUMOTO 

 

緒 言 

毎年，夏の終わりから秋にかけて，有毒な野生キノ

コを食用キノコと誤認して採取，喫食したことによる

食中毒が多く発生している．その中でもツキヨタケは，

食中毒の発生件数が多く，食用のシイタケ，ヒラタケ，

ムキタケと間違えて喫食し，食後 30 分～1 時間で嘔

吐，下痢，腹痛などの消化器系の中毒症状が現れる（厚

生労働省：自然毒のリスクプロファイル：ツキヨタケ，

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0

000142114.html）． 

奈良県でも令和元年 11月 14日にツキヨタケによる

食中毒が発生した．食中毒事件後，ツキヨタケの簡易

鑑別，毒成分イルジン S の定量と遺伝子による種鑑別

を実施したので報告する．  

 

方 法 

1. 試料 

11 月 13 日に山林で採取され，14 日に煮物に調理・

喫食し食中毒を発生させた調理前の残品で，県森林技

術センターの鑑別でツキヨタケと判明したものを用い

た．ツキヨタケ（1 枚＝約 140 g）は，ビニール袋に入

れて常温保管されていたものを 11 月 20 日に入手し，

簡易鑑別後，冷凍保存した．毒成分イルジン S の定量

と遺伝子による種鑑別には冷凍保存したものを用いた．  

 

2. 簡易鑑別 

ツキヨタケの簡易鑑別は，太田ら 1) の方法を参考に

行った． 

1) 試薬等 

富士フイルム和光純薬（株）製の JIS特級を用いた． 

ビーム試薬は，5 w/v％水酸化カリウム含有エタノール

を用いた． 

2) 鑑別方法 

ツキヨタケの傘表皮を剥ぎ取り約 0.5 g 採取し，エ

タノール 5 mL を添加し混合後，ツキヨタケ傘表皮を

取り出した．エタノール抽出液にビーム試薬 1～2 mL

添加後，呈色反応を確認した．対照としてシイタケを

用いて同様の操作を行った． 

 

3. 毒成分イルジン Sの定量 

毒成分イルジン S の定量は，笠原ら 2-4) の方法を参

考に定量した． 

1) 試薬等 

標準品は，林純薬工業（株）製のイルジン S 1000 

µg/mL を用いた．メタノールは LC/MS 用と高速液体

クロマトグラフ用，ぎ酸は LC/MS 用の富士フイルム

和光純薬（株）製を用いた． 

固相抽出カートリッジは，Waters社製のOasis HLB 

12 cc/500 mg を用いた．使用前にメタノール 5 mL で

コンディショニング後，水 5 mL で平衡化した． 

2) 装置及び測定条件 

LC-MS/MS は，Agilent 社製で高速液体クロマトグ

ラフは Agilent1200 シリーズ LC，質量分析計は

Agilent6430 トリプル四重極 LC/MS システムを用い

た． 

HPLC-PDA は，（株）島津製作所製の LC-10A シリ

ーズ， PDA 検出器は SPD-M10Avp を用いた． 

LC-MS/MS 及び HPLC の測定条件はそれぞれ表 1

及び表 2 に示す． 

表 1 LC-MS/MS の測定条件 

《LC条件》 

Column Inertsil ODS-3V (3 µm, 150×2.1 mm i.d.) 

Column Temp. 40℃ 

Flow rate 0.2 mL/min 

Mobile phase 0.1%ぎ酸：メタノール (7：3) 

Injection volume 5 µL 

《MS条件》 

Ionization ESI , positive 

Analysis mode MRM 

Drying gas 13 L/min at 300℃ 

Nebulizer gas N2 , 50 psi 

Capillary voltage 5,500 V 

Fragmentor voltage 90 V 

Target ion m/z 265→m/z 217  Collision energy 4 V  

Qualifier ion m/z 265→m/z 201  Collision energy 8 V  
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3) 試験溶液の調製 

ツキヨタケを 8 分割し，隣り合わない 2 片を細切り

後，5 g 秤取した．メタノール 40 mL を加えてホモジ

ナイズし，3,000 rpm で 5 分間遠心分離後，上清を

No.2 ろ紙でろ過した．ろ液を 40℃で減圧濃縮し，10％

メタノール20 mLに溶解後，Oasis HLBに負荷した．

20％メタノール 5 mL で洗浄後，メタノール 5 mL で

イルジン S を溶出し，溶出液にメタノールを加え 10 

mL とした．0.20 µm のメンブレンフィルターでろ過

し，ろ液を試験溶液とした． 

4) 検量線及び定量 

1000 µg/mL イルジン S をメタノールで希釈し 1，

2，4，10 及び 20 µg/mL に調製した．LC-MS/MS 及

び HPLC-PDA で測定し，絶対検量線法で検量線を作

成した． 

試料中のイルジン S は，LC-MS/MS 及び HPLC-

PDA で測定し，検量線を用いて定量した． 

 

4. 遺伝子による種鑑別 

遺伝子による種鑑別は，既報 5) の方法で鑑別した． 

1) 試薬等 

DNA の抽出溶液は，100 mM Tris-塩酸（pH9.5），

1 M 塩化カリウム，10 mM EDTA 溶液 6) を用いた．

その他の試薬は既報 5) のとおり． 

2) 装置 

分光光度計は Implen 社製の NanoPhotometer 

NP80，サーマルサイクラーは Bioer Technology 社製

の LifeECO を用いた．その他の装置は既報 5) のとお

り． 

3) DNAの抽出 

ツキヨタケの傘と柄を各 100 mg 採取し，抽出溶液

100 µL 添加してバイオマッシャーⅡで 30 秒間ホモジ

ナイズした．バイオマッシャーⅡの撹拌棒を抽出溶液

100 µL で洗い，抽出溶液を合わせた．95℃で 10 分間

加熱後，12,000 rpm，4℃で 5 分間遠心し，上清 200 

µL 採取し DNA 抽出液とした． 

4) PCRと電気泳動 

DNA 抽出液の 260 nm の吸光度（A260）を測定し， 

A260の値 1.0 を 50 ng/µL DNA として DNA 濃度を算

出した．得られた DNA 濃度から滅菌水で 50 ng/µL に

希釈し，DNA 試料液とした． 

ITS 領域，D1/D2 領域及び DNA が劣化している可

能性を考慮して ITS1 領域と ITS2 領域の 4 領域の

DNA を増幅した（図 1）．PCR 用反応液は，

2×Ampdirect Plus，0.5 µM Forward，Reverse 各プ

ライマ―（表 3）及び 0.25 units TaKaRa Ex Taq HS

を含む反応液に DNA 試料液 1 µL を加え，滅菌水で

全量を 10 µL とした．反応条件は，98℃で 10 秒，60℃

で 30 秒及び 72℃60 秒を 1サイクルとして 35 サイク

ル後，72℃で 10 分とした． 

PCR増幅反応液を2％アガロースゲル電気泳動によ

り分離し，DNA 増幅バンドを確認して目的長のバン

ドを切り出した． 

5) 塩基配列解析と種鑑別 

切り出したバンドを FastGene Gel/PCR Extraction 

Kit で精製し， BigDye Terminator v1.1 Cycle 

Sequencing Kit 及びプライマー（表 3）を用いて蛍光

ラベル化反応後，BigDye XTerminator Purification 

Kit で精製した．精製後，ABI PRISM 310 Genetic 

Analyzer で塩基配列を解析した． 

解析した Forward 配列と Reverse 配列から塩基配

列を決定し，決定した塩基配列を DDBJ（DNA Data 

Bank of Japan）の BLAST にて相同性検索を行い，

キノコの種を鑑別した． 

 

結 果 

1. 簡易鑑別 

ツキヨタケは黄色に呈色し，シイタケでは色の変化

はなかった．太田ら 1) によるとツキヨタケは緑色に呈

色するとあったが，黄色に呈色した． 

表 2 HPLC-PDA の測定条件 

Column Inertsil ODS-3V (5 µm, 150×4.6 mm i.d.) 

Column Temp 40℃ 

Flow rate 0.7 mL/min 

Mobile phase 水：メタノール (8：2) 

Injection volume 10 µL 

Wavelength 235 nm 

表 3 ITS 領域及び D1/D2 領域のプライマー 

領域 ﾌﾟﾗｲﾏｰ 配列（5’→3’） F/R 文献 

ITS 
ITS5 GGAAGTAAAAGTCGTAACAAGG F 7) 

ITS4 TCCTCCGCTTATTGATATGC R 7) 

ITS1 
ITS5 ITS領域の ITS5プライマーと同じ 

ITS2 GCTGCGTTCTTCATCGATGC R 7) 

ITS2 
ITS3 GCATCGATGAAGAACGCAGC F 7) 

ITS4 ITS領域の ITS4プライマーと同じ 

D1/D2 
NL1 GCATATCAATAAGCGGAGGAAAAG F 8) 

BL4 GGTCCGTGTTTCAAGACGG R 8) 

F：フォワード，R：リバース 

図 1 ITS 領域及び D1/D2 領域とプライマー 
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2. 毒成分イルジン Sの定量 

1) LC-MS/MS条件の検討 

イルジン S の MS パラメーターの最適化を行った．

プリカーサーイオンはプロトン負荷したm/z 265とし，

プロダクトイオンは m/z 217，95，201 が得られたの

で，感度が最も高い m/z 217 を定量イオンとし，分子

量が大きい m/z 201 を確認イオンとした． 

LC 条件は，カラムの粒子径以外は笠原ら 2) どおり

とした． 

2) HPLC-PDA条件の検討 

笠原ら 2) の測定条件でイルジンSの標準品を測定し

たところ保持時間が 8.0 分となった．検出波長が 235 

nm（吸収極大波長 231 nm）と短く，夾雑物が多い試

料では夾雑物のピークと分離できない可能性を考慮し，

移動相の水：メタノールを 7：3 から 8：2，流速を 0.8 

mL/min から 0.7 mL/min に変更し，保持時間 19.0 分

で測定した． 

3) 検量線 

LC-MS/MS 及び HPLC-PDA の検量線は，1～20 

µg/mL の範囲で相関係数 0.9941 及び 0.9999 であっ

た．また，LC-MS/MS 及びHPLC-PDA での 1 µg/mL

のピークは，S/N 比≧10 であった． 

4) ツキヨタケの毒成分イルジン Sの定量 

ツキヨタケの細切り 5 g を 4 検体採取し，そのうち

2 検体に試料中のイルジン S 含量が 20 µg/g となるよ

うにイルジン S を添加し，試験溶液を調製した．試験

溶液をメタノールで 5 倍希釈し，表 1 及び表 2 の測定

条件で LC-MS/MS 及び HPLC-PDA で測定し，検量

線を用いて定量した（図 2 及び図 4）． 

LC-MS/MS と HPLC-PDA の定量結果はほぼ同じ

で，MS スペクトル（図 3）及び吸収スペクトル（図

5）からも夾雑物の影響なくイルジンSが定量できた．

HPLC-PDA の定量により，ツキヨタケにはイルジン

S が 58 µg/g 含まれ，添加回収試験の回収率は 93％で

良好であった（表 4）． 

3. 遺伝子による種鑑別 

1) PCR 

PCR 増幅反応液を電気泳動し，DNA 増幅バンドを

確認した．全領域においてツキヨタケの柄で，より明

確なバンドが確認でき，ITS 領域，ITS1 領域，ITS2

及び D1/D2 領域の目的長である 800 bp，350 bp，500 

bp 及び 500 bp のバンドが確認できた．  

2) 種鑑別 

DNA 増幅バンドが明確なツキヨタケの柄を用いて

塩基配列を決定し，DDBJ（DNA Data Bank of Japan）

の BLAST にて相同性検索を行った．ITS1+ITS2 領域

は，ITS1 領域と ITS2 領域をつなげて塩基配列を決定

した． Omphalotus japonicus（ツキヨタケ）と ITS

領域で 99％，D1/D2 領域で 98％の相同性が確認でき

た（表 5）． 

 

考 察 

調理前の食中毒残品のツキヨタケには，イルジン S

が 58 µg/g 含まれていた．笠原ら 2) により 1 mg 程度

のイルジンSを摂取すると中毒症状が現れる可能性が

示唆されており，このことから 17 g 程度を摂取するだ

表 4 ツキヨタケの毒成分イルジン S の定量結果 

 イルジン S含量（µg/g） 

 LC-MS/MS HPLC-PDA 

ツキヨタケ 58.5 58.0 

ツキヨタケ+イルジン S 73.3 76.4 

回収率 （％） 75.1 93.4 

図 4 HPLC-PDA のクロマトグラム 
左：10 µg/mLイルジン S 中央：ツキヨタケ  

右：ツキヨタケ＋イルジン S 

図 5 HPLC-PDA の吸収スペクトル 
左：10 µg/mLイルジン S 中央：ツキヨタケ 

右：ツキヨタケ＋イルジン S 

図 2 LC-MS/MS の MRM クロマトグラム 
左：10 µg/mLイルジン S 中央：ツキヨタケ 

右：ツキヨタケ＋イルジン S 

図 3 LC-MS/MS の MS スペクトル 
左：10 µg/mLイルジン S 中央：ツキヨタケ  

右：ツキヨタケ＋イルジン S 
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けで中毒症状が現れる可能性がある．実際に今回の食

中毒では煮物にして味見程度喫食しただけで中毒症状

を呈している． 

県森林技術センターでツキヨタケと鑑別されたキノ

コは，遺伝子による種鑑別でもOmphalotus japonicus

（ツキヨタケ）と鑑別された．国際共同研究グループ

が菌類の種の判別に最も適しているとした ITS領域 9) 

のみならず D1/D2 領域でも鑑別が可能であった．ま

た，DNA 増幅バンドから部位では傘よりも柄の方が

遺伝子の種鑑別には適していた． 

調理前の食中毒残品が，形態鑑別及び遺伝子鑑別か

らツキヨタケであることが確認されたにもかかわらず，

簡易鑑別で太田ら 1) は緑色に呈色するとあるのが，黄

色に呈色したのは，簡易鑑別をした時点のツキヨタケ

が水分を多く含み劣化していたためと考えられる． 

調理前の食中毒残品の簡易鑑別，毒成分のイルジン

S の定量及び遺伝子による種鑑別により食中毒の原因

食品がツキヨタケであることが確認できた． 

今後，今回の事例を参考にツキヨタケの食中毒事件

に対応できるように検査体制の拡充を検討する． 
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表 5 ツキヨタケの遺伝子による種鑑別 

国際塩基配列データベース（INSD） 相 同 性 

Accession No. 学名 塩基長 ITS領域 ITS1+ITS2領域 D1/D2領域 

LC198705 Omphalotus japonicus 787 bp 731/733 99％ 771/772 99％ ― 

AF135172 Omphalotus japonicus 1080 bp ― ― 573/582 98％ 

※ITS1+ITS2領域：ITS1領域と ITS2領域の塩基配列を一つにつなげた塩基配列 
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Carbapenem-Resistant Enterobacteriaceae Isolated in Nara Prefecture (2019) 

 
Takako YOSHIDA Eriko MATSUI Miyuki SAEKI Mika MORIMURA and Yoshie UCHIDA 

 
carbapenem- 

resistant Enterobacteriaceae CRE
-

 
CRE

2017 3 1) 

CRE

-
-  

2019 1 2019 12
CRE

 
 

 
1.  

2019 1 2019 12
CRE

34
 

2. -
 

- -
MEPM  

CAZ BD
- -

SMA
double disk synergy test

DDST
2)  

KPC

MEPM IPM
KPC 3

APB 500 g
MEPM IPM

5 mm
2)  

- ESBL
CTX CAZ

AMPC /CVA
ABPC /SBT

CTX CAZ
CVA SBT

DDST
3) 

CTX-M- TEM- SHV-
 

AmpC - AmpC
CMZ

CMNX AmpC
APB 500 g CMZ CMNX

5 mm
3)  

3. -  
PCR 2) IMP

NDM KPC OXA-48 ESBL 4,5) 

TEM SHV CTX-M-1 group(G) CTX-M-2 
group(G) CTX-M-9 group(G) AmpC 3) 

MOX CIT DHA ACC EBC FOX
 

4.  
 

IMP-1 2) 

National 
Center for Biotechnology Information NCBI
BLAST  
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1.  
34 14

20 80 89
70 80% 1  

11 32%
5 15%

 
Klebsiella pneumoniae 9 26%

Klebsiella aerogenes 7 21%
Escherichia coli 5 15% Enterobacter cloacae

4 12% 1  
2. -

 
- -

18 53%
K. pneumoniae 8 E. coli 4 E. 

cloacae 4 Citrobacter freundii 1
Providencia stuartii 1  

KPC 2
K. aerogenes 1 Serratia 

marcescens 1  
ESBL CTX-M-

 

 

SMA APB
(KPC) CVA, SBT APB

(AmpC) ESBL AmpC

1 Klebsiella pneumoniae + CTX-M- IMP CTX-M-2G bla IMP-6

2 Klebsiella pneumoniae + CTX-M- IMP CTX-M-2G bla IMP-6

3 Klebsiella pneumoniae + CTX-M- IMP SHV ,CTX-M-2G bla IMP-6

4 Klebsiella pneumoniae + CTX-M- IMP SHV ,CTX-M-2G bla IMP-6

5 Klebsiella pneumoniae + CTX-M- IMP SHV ,CTX-M-2G bla IMP-6

6 Klebsiella pneumoniae + TEM-,SHV IMP SHV ,CTX-M-2G bla IMP-6

7 Klebsiella pneumoniae + IMP SHV ,CTX-M-2G bla IMP-6

8 Klebsiella pneumoniae + CTX-M- IMP TEM , SHV ,CTX-M-2G bla IMP-6

9 Klebsiella pneumoniae SHV 
10 Klebsiella aerogenes +
11 Klebsiella aerogenes +
12 Klebsiella aerogenes +
13 Klebsiella aerogenes +
14 Klebsiella aerogenes +
15 Klebsiella aerogenes +
16 Klebsiella aerogenes +
17 Escherichia coli + CTX-M- IMP CTX-M-2G bla IMP-6

18 Escherichia coli + CTX-M- IMP CTX-M-2G bla IMP-6

19 Escherichia coli + IMP TEM , CTX-M-2G bla IMP-6

20 Escherichia coli + IMP CTX-M-2G bla IMP-6

21 Escherichia coli TEM-,SHV + TEM CIT 
22 Enterobacter cloacae + CTX-M- IMP CTX-M-2G bla IMP-6

23 Enterobacter cloacae + CTX-M- IMP CTX-M-2G bla IMP-6

24 Enterobacter cloacae + CTX-M- IMP CTX-M-2G bla IMP-6

25 Enterobacter cloacae + CTX-M- IMP CTX-M-2G bla IMP-6

26 Enterobacter cloacae complex + EBC 
27 Enterobacter cloacae complex +
28 Serratia marcescens +
29 Serratia marcescens + TEM 
30 Citrobacter freundii + CTX-M- IMP CTX-M-2G CIT bla IMP-6

31 Enterobacter ludwigii +
32 Klebsiella oxytoca + DHA 
33 Morganella morganii + DHA 
34 Providencia stuartii + CTX-M- IMP CTX-M-2G bla IMP-1

PCR
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14 TEM- SHV-
2 2  

AmpC 13  
-

1  
3. -  

PCR 34
IMP 18 53%

K. pneumoniae 8 E. coli 4 E. 
cloacae 4 C. freundii 1 P. stuartii 1
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BLAST
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4 29 3 28  
2) 

2016 12  
3) 
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4) Xu. L, Ensor. V, Gossain. S, et al. : J. Medical 

Microbiology 54 1183-1187 (2005) 
5) Monstein. H, Ostholm-Balkhed. A, Nilsson. 

M, et al. : APMIS 115 1400-1408 (2007) 
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Outbreaks of Gastroenteritis Caused by Norovirus in Nara Prefecture 2018/2019 Season 
 

Misaki ONISHI Yuki MATSUURA Tomoko MATSUMOTO Shoko CHIBA Takayuki SAKAMOTO 
and Machi INADA 

 

 
Norovirus NV
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NV
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Norovirus genotyping
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NJ
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1 NV  
NV

2018 11 2 2019 1 1
2 1 1 1

3  
2

1 2  
1

3
 

 
2  

2018/2019 NV
1 4 G 3

75% ,G 1 25%
G G  

G
G .2 G G .4  

G .4 2012
Sydney/NSW0514/2012/AU

3   
 

2018/2019 NV
2018/201

9 G .2 3 G .4 1  

 
 
 
 

2015 G .
17 2016/2017 2017/2018

G .2
10

 
2018/2019 10

G G .2 G .3
G .4 G .6

G G .4
G .2

4 2012/2013
G .4 2014/2015 G .17 2016/2017

G .2

3 G .4  
 

2  
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1) 

53, 51-63 (2016) 
2) 

1105001
( 15 11 5 ) 
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4) 

36 175-178,2015 
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36 91-92,2015 
6) Nagasawa K, et al., Genetic Analysis of Human 

Norovirus Strains in Japan in 2016-2017, Front 
Microbiol., 18 9:1, 2018. 

7) 
39 146-147(2018) 

8) 
37 136-138(2016) 

9) 
1 10-19(2017) 
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Status of Infection Diseases in Nara Prefecture, 2019 
 

Shoko CHIBA Takayuki SAKAMOTO Misaki ONISHI Tomoko MATSUMOTO Yuki MATSUURA 
and Machi INADA 
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10 11
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2.  
2

2 2019 4
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4

6.
7

20
18

20
.4

4/
19

.5
20

.4
4/
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.5

×6
.7

/7
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5  

 

 
 
2)  

4 3
4  

3
4 15

3 70  
 

 

2019 10

10 30 8

 
2018

2019 2

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

. 2019

 

 

 
 

 

 
 

 
 
 
 
 
 
 
 
 

5 RS  

4 2019  
1 2 3 4 5 6 7 8 9 10 11 12

9 6 8 7 4 8 10 8 8 8 4 8 88
14 4 10 10 5 5 8 2 8 10 7 11 94

2 2 2 1 3 10
6 4 4 4 3 6 4 4 3 3 3 4 48

1 2 2 1 1 1 1 9
2 3 1 3 1 3 3 5 1 1 23
2 4 4 4 2 4 6 5 3 1 2 2 39

2 2 2 2 8
34 41 25 41 27 27 27 29 30 28 36 28 373
17 17 10 14 19 14 11 23 14 18 20 3 180

3 3 2 3 2 3 2 2 2 1 23
2 2 3 5 1 2 1 2 1 1 20
1 2 3
1 1
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GC-MS  
 

 
 

 Establishment of the GC-MS Method Following Phenylation to Quantify Methylmercury in Foods 
 

Takayuki NISHIYAMA Naoko ANDO and Yukie TATSUMOTO 

 

 
(https://www.mhlw.go.jp/topics/bukyoku/iyaku/syok
u-anzen/suigin/dl/index-a.pdf  

GC-ECD

 

1) 

GC-MS
 

 
 

1.  

0.06 ppm    
2. 

75%

1,000 ppm
77.6 mg 50 mL

1 mL 100 mL
1 mL 100 mL

0.1 ppm  
4 moL/L 600 mL  

200 mL 900 mL

1 L- 125.0 g
L-

10.0 g 8.0 g
1 L  

1
0.2 g 0.2 moL/L

pH 7.0 20 mL  
3. 

Himac CR 22G
GC-MS GC/MS-QP2010SE

GC-MS  
 

DB-5MS( 0.25 mm 0.25 μm× 30 m)
Splitless
He
36.2 cm/
250
70  (2 min)-15 /min-280  (5 min)
1 μL
50

270
EI
SIM
m/z294 ,292  

4.  
2) 

1/4  
2.5 g 25 mL

30 3,000 rpm 5

25 mL
 

1 moL/L 10 mL
4 moL/L 10 mL 20 mL

30 3,000 rpm 20

GC-MS  
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12.5 mL 10
 

1 L- 12.5 mL
5

3,000 rpm 10
6 moL/L 7.5 mL 7.5 mL

5
7.5 mL 5

2
25 mL  

4 mL 0.2 
moL/L pH7.0 5 mL 1

1 mL 10
 

3,000 rpm 10

1 mL
GC-MS  

5.  

0 5 10 25 50 75 100 ppb

 
 

 
1.  

0 100 ppb R2

0.999 5 ppb S/N 52  
2.  

2.5 g 0.3 ppm
30 n 3

75 80 CV 4.3
 

 
 

GC-MS

75 80 CV 4.3
0.4 ppm GC-MS

 0.005 ppm  
 
 
 
 

 2.5 g  50 mL 

25 mL
30

 3,000 rpm 5

25 mL
30

 3,000 rpm 5

1 mol/L 10 mL
( ) 4 mol/L 10 mL

20 mL
30

  3,000 rpm 20

( 20 mL) 100 mL 
12.5 mL

10

  3,000 rpm 20

( 12.5 mL)

( 32.5 mL)
1 L- 12.5 mL

5
  3,000 rpm 10

( 12.5 mL) 50 mL 
6 mol/L 7.5 mL

 7.5 mL
5

( 7.5 mL) 50 mL 
 7.5 mL

5

( 7.5 mL) 50 mL 
 7.5 mL

5

( 7.5 mL)

 50 mL

25 mL (25 mL ) ( )

 4 mL or  4 mL( 0 5 10 25 50 75 100 ppb)
0.2 mol/L (pH 7.0) 5 mL
1 1 mL
10

3,000 rpm 10

 1 mL

 
 

 
 

1) 25

 
2) 

56 69-76 (2015)  
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QuEChERS  
 

 
 

 Simultaneous Analysis of Sulfonamides in Chicken Muscle by QuEChERS methods 
 

Masaki YONEDA Takayuki NISHIYAMA and Yukie TATSUMOTO 

 

33 250

1) 

 
QuEChERS 2) 

 
 

 
1.  

 
2. 

+ 20 μg/mL
23

3. 

LC/MS
LC/MS

QuEChERS
QuEChERS

Agilent  QuEChERS extraction kit, 
Veterinary Drugs, non-buffered  
Agilent QuEChERS Dispersive Kit, Vet Drug in 

Food, AOAC method
Agilent

Captiva 3 mL Non-Drip Lipids 15 mL
 50 mL 

Agilent  
4. 

LC-MS/MS Waters
ACQUITY UPLC H-Class
Xevo TQ-S micro

Himac CR22G  
5. 
1) LC  

Waters AQUITY UPLC BEH C18
2.1 mm 100 mm  1.7 μm

40 2 μL 0.1 A
0.1 B

0.3 mL/min 0 min A:B = 
95:5  1 min A:B = 95:5  7 min A:B = 75:25

 9 min A:B = 55:45  10.5 min A:B =10:90
 12 min A:B = 10:90  13 min A:B = 95:5
 16 min A:B = 95:5  

2) MS  
ESI(+) 3.5 kV

150 350
650 L/h m/z
 

6. 
10.0 g 50 mL

1% 10 mL
50 mL

3 1
3,500 rpm 15

15 mL
4 mL 15 mL

1 3,500 rpm
15 1 mL Captiva 3 mL 

Non-Drip Lipids 500 μL
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40 0.1%
20 500 μL

0.2 μm
5 10 30 50 75 ng/mL

 
7. 

0.01 μg/g 0.05 μg/g 2
1 2 5

 
 

 
23

Sulfanilamide Sulfacetamide Sulfisomidine
Sulfapyridine 4 19

0.01 μg/g 70 120
25 30 0.05 μg/g 70

120 15 20
Sulfanilamide

Sulfacetamide
Sulfisomidine Sulfapyridine 

70 120  
 

 
QuEChERS 23

19

Captiva 3 mL Non-Drip Lipids

 

QuEChERS

 
 

 
1) 

1115001 19 11
15  

2) Anastassiades M., Lehotay S. J., Stajnbaher D. 
et al. : J.AOAC Int., 86, 412-431(2003) 

 

Sulfanilamide - 173 141 2 6 - - - - - -
Sulfacetamide 2.7 215 256 25 12 69% 7% 8% 80% 4% 6%
Sulfadiazine 4.0 251 92 30 27 77% 4% 4% 84% 6% 8%
Sulfisomidine 4.5 279 124 36 22 55% 7% 8% 59% 7% 7%
Sulfathiazole 4.9 256 92 31 25 72% 5% 6% 73% 8% 9%
Sulfapyridine 5.3 250 108 33 25 64% 6% 6% 68% 6% 6%
Sulfamerazine 5.7 265 92 35 25 80% 6% 6% 82% 6% 7%
Sulfisozole 5.9 240 92 28 24 80% 7% 7% 89% 7% 7%
Sulfametoxydiazine 6.8 281 92 12 28 84% 6% 6% 91% 5% 6%
Sulfadimidine 7.2 279 92 35 30 76% 6% 6% 81% 6% 7%
Sulfamethoxypyridazine 7.6 281 92 35 30 74% 5% 5% 82% 7% 8%
Sulfachloropyridazine 8.0 285 92 32 28 86% 6% 7% 89% 6% 6%
Sulfamethoxazole 8.3 254 92 30 25 85% 6% 6% 92% 7% 7%
Sulfamonomethoxine 8.4 281 92 35 35 84% 6% 8% 88% 5% 8%
Sulfatroxazole 8.6 268 92 42 28 78% 5% 6% 89% 5% 6%
Sulfadoxine 9.1 311 156 35 15 79% 6% 7% 92% 6% 6%
Sulfisoxazole 9.1 268 156 30 13 85% 4% 6% 91% 6% 7%
Sulfabenzamide 9.5 277 92 30 25 72% 5% 6% 84% 5% 5%
Sulfaethoxypyridazine 9.9 295 92 44 32 74% 6% 6% 82% 6% 7%
Sulfadimethoxine 10.5 311 156 36 20 83% 5% 6% 90% 6% 6%
Sulfaquinoxaline 10.7 301 92 32 30 80% 5% 7% 85% 5% 7%
Sulfanitran 11.4 336 65 42 42 89% 7% 8% 93% 3% 4%
Sulfabromomethazine 11.5 357 92 2 36 73% 5% 8% 81% 6% 9%

Precursor
ion (m/z)

Product
ion (m/z)

 0.01 μg/g  0.05 μg/gR.T. Cone
(V)

Collision
(V)
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A 2018/19  
 

 
 

Clinical and virological surveillance of Group A Rotavirus in Nara prefecture. 
(2018/19 Epidemic Seasons) 

  
Yuki MATSUURA Misaki ONISHI Tomoko MATSUMOTO Shoko CHIBA Takayuki SAKAMOTO 

and Machi INADA 
 

 
A RVA

5

 
RVA 11 2 RNA

VP7
G VP4

P 2

1) 

 
G1P[8] 5 G1 G2 G3 G4

P[8] 2
80 RVA

G1
G2 G3 G4 G9 5

DS-1-like G1 DS-1-like G3 equine-like G3
G8 bovine-like G8

2, 3) 

 
1999 RVA G P

4, 5) 

2018/19 RVA
 

 
 

2018/19
2018 9 2019 8 RVA

6) RT-PCR G
P

 
 

 
2018/19 RVA

127 G9P[8] 103
81.1 G3P[8] 18

14.2 G2P[4] 5 3.9
G2P[4] G3P[8]

G9P[8] 5
 

 

 

0 4 1 38 2
22 3 14 4 17 5 14 6 5
7 4 8 3 9 6

70
33 5 37  

1 2 2 100
2 116 31

26.7 5 35 30.2
49 42.2 1 0.9

9 2
22.2 5 2 22.2

4 44.4 1 11.1
 

G2P[4]1 3.0

G2P[4] 5
G3P[8] 18
G9P[8] 103

1
127
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G3P[8]2 6.1 G9P[8]29 87.9 5
G3P[8]2 5.4 G9P[8]35

94.6 G2P[4]4 7.3
3P[8]13 23.6 G9P[8]38 69.1

 
 

 
2018/19 G9P[8]

G2P[4]
2016/2017 G3P[8]
2017/2018

2018/19
G9P[8]

2018/19 20

G8 7) 

1 2 2018 3
G9P[8] L6 NSP4
E1 E2

NICU RVA
G9P[8]

8) 

G9P[8]

NSP4 VP7 VP4

 
0~2

50.3 127 64 2004 9 2019
8 0~2

67 7) 0~2
3  

G2P[4] G3P[8]
G9P[8]  

2020 10 1

 

 
 

 
 

 
1) 62 87-96 2012  
2) Fujii Y et al.: Front Microbiol 10 38 2019  
3) Komoto S et al.: J. Med. Virol. 90 890-898

2018  
4) 

44 121-126 2016  
5) 89 609-612 

2015  
6) 

2014 12  
7) :  40 

201-203 2019  
8) : 

40 208-209 2019  

1 VP7  

2  
VP7  
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1)  
 

 
 

ISO/IEC 17025  
 

1) 2) 3) 4) 2) 2) 5) 6)  
7) 8) 9) 10) 11) 12) 13)  

14) 15) 16) 17) 18) 
 
1) 2) 3) 4)

5) 6) 7) 8)

9) 10) 11) 12)

13) 14) 15) 
16) 17) 18)  
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1)

2) 2) 2) 2) 2) 2) 2)  
3) 4) 4) 5) 6) 7) 7)  

8) 8) 9) 9) 10) 10)  
11) 12) 12) 

 
1) 2) 3) 4)

5) 6) 7) 8)

9) 10) 11) 12)
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1)

 
 

1) 2) 1) 3) 4) 4)  4)  
4) 5) 5) 5) 5) 6) 7)  

7) 8) 9) 9) 10) 11) 12)  
12) 12) 13) 13) 14)  

15) 16) 16) 17) 17) 17) 18)  
18) 18) 19) 20) 20) 20) 21)  

22) 23) 24) 1) 1) 
 

1) 2) 3) 4)

5) 6) 7)

8) 9) 10) 11)

12) 13) 14)

15) 16) 17) 18)

19) 20) 21)

22) 23) 24)( )  
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1)  
 

 

 
2) 3) 4) 4) 4) 4) 4)  
4) 5) 5) 5) 6) 6) 7)  
8) 9) 9) 10) 10) 11) 11)  

12) 13) 13) 14) 14) 14) 14)  
15) 16) 16) 16) 16) 16) 16)  
17) 17) 18) 18) 18)  19)  

19) 20) 21) 21) 21) 22)  
23) 23) 23) 1) 1) 1) 24)  

25) 25) 25) 25) 
 
1) 2) 3) 4)  
5) 6) 7) 8)

9) 10) 11) 12)  
13) 14) 15) 16)

17) 18) 19) 20)

21) 22) 23)  24)

25)
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6 20     
 

29 11

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

6 20     
 

GC-FPD 25 3 26
GC-PFPD GC-MS/MS
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1) 1) 1) 
 

9 28 63  

(Z)-
(Z)-

HPLC
 

 
1)  
 
 
 
 
 
 
 
 
 

 
 

 
 

10 3 115  

2019 6 8 232
298
2,6- 1
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1) 2) 

 
11 12 13  

Phellodendron amurense Ruprecht

 
2018 6

 
GPS

1) 2)

 
 

LC-MS/MS QuEChERS  
 

 
 

11 14 40  

QuEChERS LC/MS
LC LC 5

LC 161
62 LC 49 18 LC

LC QuEChERS
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GC-MS/MS LC-MS/MS QuEChERS  
 

 
 

 
12 6 56  

QuEChERS GC/MS
GC LC/MS

LC LC 5
GC 340 139

LC 161 62 LC 49 18 GC LC
LC

QuEChERS
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1) 1) 
 

6 20  
 

29 30

1)
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30
 

 
 

6 20  
 

30
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1) 1) 

 
8 29 60  

 

29 30

1)
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1) 1) 

 
10 24  

 

29 30

1)

CRE
2017

 
 

 
11 14 40  

 
2017 carbapenem-resistant 

Enterobacteriaceae CRE
CRE 25 PCR IMP NDM KPC

OXA-48 14 56
IMP 14 Escherichia coli 7 Klebsiella pneumoniae

5 ) Enterobacter cloacae 1 Raoultella ornithinolytica 1   
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6 20  

3
/

4

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

11 14 40  
 

52 53

1
30

30 4 8
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1.  
2.  
3. 
1) 

200  
2) 

 ( )  ( )  
3) 

2
 

4) 

 5 6)
 

5)  

6)

400 10  
4. 
1)  
(1)   

MS
Century 10  

(2) ( )  
(3) A4  

1 46 1 24 1 46
2 12   

(4) 
 

1. Arial  
1) Arial  
(1) Century  MS i) Century  

Arial Century
 

(5) 1  
MS   
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2)  
(1) MS Arial

Century 1  
(2) 1  
(3) 

 
3)  
(1)  
(2) 

 
(3)  
(4) MS

Century MS Arial
 

5)  
(1)  
(2) 1) 1,2) 1-3)  
(3) 3

 
1) 27, 619-623 (1986) 
2) Hine J, Dowell A, Singley JE, et al.: J. Am. Chem. Soc., 78, 479-483 (1956) 
3) 212-216 (1991)  

(4)
5. 
1) A4 1
2)  
3)  
6. 

 
7. 

 
8. 
1)

1
2) 1   
3)  
4)  
9. 
1) 19 4 12 ( )  
2) 25 4 1  
3) 28 6 1  
4) 29 5 16  
5) 30 5 15  
6) 2 10 1  
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