
 

168 14

12 LC-MS/MS

0.01 g/g 23.9-131.1 %

7 ADI

1 %

1960

 

2015

12

 

 

I-XIII

XIV 14

1  

20 22

168

 

 

1  

(g)
I 323.3 6
II 147.5 19
III 30.6 12
IV 8.8 5
V 52.4 11
VI 96.5 15
VII 82.3 13
VIII 178.6 19
IX 619.8 9
X 66.2 21
XI 111.9 11
XII 108.6 9
XIII 81.5 17
XIV 600.0 1  

 

2 12  
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2 ADI 

ADI
mg/kg/day

0.071
0.18

0.044
0.097
0.17

0.027
0.037
0.025
0.057
0.034
0.012
0.018  

 

Dr. Ehrenstofer  

PCB

PCB

PCB PCB

LC/MS

1 M pH 7

43.6 g

34.0 g 200 mL

5 M 

pH 500 mL

 

ENVI Carb/NH2

500 mg/500 mg ENVI-Carb II/PSA 500 mg/500 mg

SUPELCO =3:1 10 

mL Bond Elute C18 1 

g Agilent Technologies Sep-Pac dry 2.85 g Waters

10 mL

 

LC/MS 1 mol/L

 

 

3 MRM

4  

 

I-III,V-XII IV

XIII XIV 4  

3  

Waters ACQUITY UPLC/XevoTM TQ MS

A : 5 mM B : MeOH

0.2 mL/min

ESI +
40 

A %  85 0 min 60 1 min 50 5 min 30
6 min 5 11-15 min 85 15-25 min

 

 

4 MRM  

 CEa  CEa

V m/z V m/z V
22 292 > 211 11 292 > 181 23
22 256 > 175 23 256 > 209 23
16 250 > 169 10 250 > 132 10
23 223 > 126 20 223 > 56.1 15
28 253 > 126 23 253 > 90 35
20 404 > 372 16 404 > 344 26
30 343 > 307 23 343 > 140 20
16 325 > 108 10 325 > 261 11
20 297 > 159 18 297 > 255 23
20 388 > 163 25 388 > 105 45
45 226 > 93 35 226 > 108 25
28 489 > 158 15 489 > 141 35

a  Collision Energy  
 

 

 

20 g 8:2  100 mL

2

 10 g 1M pH 7  2 

mL 5

20 mL

3:1  2 mL

ENVI-Carb/NH2

4 mL

1  

 

5 g 20 mL

50 mL 3

20 mL

3

20 mL 20 mL

Sep-Pak Dry Bond Elute 

C18

3:1  2 mL

ENVI-Carb II/PSA

4 mL
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2  

 

20 g
(8:2) 100 mL

(10000 rpm 2 )

NaCl 10 g 1M (pH 7) 2 mL

(300 rpm 5 )

20 mL Na2SO4

10 mL 2

(40 )

(3:1) 2 mL

ENVI-Carb/NH2(500 mg/500 mg)
2 mL 3 12 mL

(40 )

4 mL

LC-MS/MS
 

1  I-III, V-XII  

 

20 g 8:2  100 mL

2

NaCl 10 g 1M pH 7  2 mL

5

20 mL Sep- Pak Dry Bond Elute C18

3:1  2 mL ENVI-Carb II/PSA

4 mL

3  

 

20 g 8:2  100 mL NaCl 10 

g 1M pH 7  2 mL 5

20 mL

4 mL  

5 g

20 mL 200 mL

50 mL (300 rpm 3 )

20 mL
3

20 mL

20 mL (40 )

Bond Elute C18(1 g)
Sep-Pak Dry Cartridge(2.85 g)

2 mL 3 5 mL

(40 )

(3:1)2 mL

ENVI-Carb II/PSA(500 mg/500 mg)
2 mL 3 24 mL

(40 )

4 mL

LC-MS/MS
 

2 IV  

 

4  

 

2  

 

2011 1
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20 g
(8:2) 100 mL

(10000 rpm 2 )

NaCl 10 g 1 M (pH 7) 2 mL

(300 rpm 5 )

20 mL

Bond Elute C18(1 g)
Sep-Pak Dry Cartridge(2.85 g)

2 mL 3 10 mL

(40 )

4 mL

LC-MS/MS

(3:1)

ENVI-Carb II/PSA(500 mg/500 mg)
2 mL 3 24

(40 )

 
3 XIII  

 

20 g

(8:2) 100 mL
NaCl 10 g 1M (pH 7) 2 mL

300 rpm 5 )

20 mL

Na2SO4

4 mL

LC-MS/MS

(40 )

 
4 XIV  

0.00001-0.1 ppm, 9 6

RSD

RSD RSD=10 %

5  

 

5  

0.00012
0.00024
0.00036
0.00044
0.00036
0.00039
0.0010

0.00046
0.00040
0.00045
0.00014
0.00028  

 

 

LC-MS/MS

10

2/5

10

6  

 

6  

I-III,V-VII IV XIII XIV
0.000040 0.00025 0.00013 0.00020
0.000036 0.00014 0.000051 0.000038
0.00011 0.00043 0.00021 0.00021
0.00012 0.0012 0.00034 0.00034
0.000089 0.00084 0.00017 0.00015
0.00030 0.00062 0.00012 0.00023
0.000070 0.00040 0.00016 0.00014
0.00010 0.0014 0.00031 0.00029
0.00019 0.00071 0.00032 0.00048
0.000082 0.00028 0.000073 0.00016
0.000052 0.00044 0.000042 0.00015
0.000049 0.00073 0.00023 0.00017  

 

2

11.6

2

7  
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7  

I-III,V-VII IV XIII XIV
0.000094 0.00038 0.00013 0.00020
0.00020 0.00078 0.00020 0.00020
0.00029 0.0012 0.00029 0.00029
0.00035 0.0014 0.00035 0.00035
0.00029 0.0012 0.00029 0.00029
0.00031 0.0012 0.00031 0.00031
0.00081 0.0032 0.00081 0.00081
0.00036 0.0015 0.00036 0.00036
0.00032 0.0013 0.00032 0.00048
0.00036 0.0014 0.00036 0.00036
0.00011 0.00046 0.00011 0.00015
0.00023 0.00090 0.00023 0.00023  

 

8

0.01 

VII XI XIV 3

1  

23.9-131.1 % XIII

 

 

 

I-XIV 9

III VI

VII VIII

7

ADI

0.0025-0.13 %  

70-120 %

ADI

20 %
3

ADI 0.0051-0.37 %

 

 

 

12

4

2

11.6

4 7

ADI

0.13 %

0.37 %

 

 

 

 

1) 2011 p75-76 

2) 26

 

http://www.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_cho

usa.html 

3) 26

 

http://www.mhlw.go.jp/file/06-Seisakujouhou-11130500-

Shokuhinanzenbu/0000115140.pdf 
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8  

115.6 115.2 100.2 111.6 116.0 119.5 96.5 35.4 102.3 122.7 111.0 109.3 65.9 110.8
111.3 121.4 117.4 103.9 123.5 120.1 110.8 119.4 122.3 126.5 113.6 121.0 75.4 113.7
108.0 97.3 93.5 74.4 106.3 110.3 29.1 94.9 109.6 87.9 71.3 122.9 24.6 123.6
120.9 50.7 82.3 130.6 104.7 110.1 76.3 106.8 61.7 115.3 113.7 127.6 36.4 115.4
89.3 111.4 92.9 56.6 97.4 97.7 85.2 104.1 99.9 103.4 71.5 107.0 35.9 100.4
117.9 125.6 108.7 105.9 110.9 122.9 96.1 114.5 127.0 93.8 86.3 106.1 66.4 89.5
89.8 114.8 75.0 23.9 96.3 86.9 84.6 115.5 126.0 125.4 72.8 91.9 33.8 57.0
113.3 111.9 92.8 53.7 130.7 107.1 94.8 88.8 125.2 131.1 105.3 109.4 71.8 111.7
108.7 96.8 99.0 111.8 115.9 116.9 101.2 61.9 69.0 121.9 110.7 118.8 44.5 93.1
114.7 123.0 113.9 84.3 112.8 120.6 50.6 108.3 123.1 114.9 80.9 120.5 36.4 122.3
116.2 114.8 101.9 116.8 116.3 121.9 97.3 108.0 100.2 125.0 115.3 113.5 73.8 115.4
109.7 86.8 60.4 84.2 105.6 111.6 99.9 94.6 78.3 70.3 93.7 118.0 27.4 99.5

I II III IV V VI XIII
XIV
ave.

VII
ave.

VIII IX X
XI

ave.
XII

%  
9 ADI  

ADI

%
VI, VII 0.27 3777.2 0.0071

VII, VIII 0.24 9576 0.0025
VI, VII 2.5 2340.8 0.11

VII, VIII 2.5 5160.4 0.048
III 0.31 3032.4 0.010

III, VII 0.58 1808.8 0.032
VIII 1.2 957.6 0.13

a 53.2 kg 2
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