29

PCB
GC-MS/MS

GC-MS/MS

50 g

PCDD/PCDFs 0.010 0.069 pg/g 0.035 0.23 pg/g Co-

PCBs 0.0053 0.34 pg/g 0.018 1.1 pg/g

GC-MS/MS
+ 2SD
3 GC-MS/MS GC/MS
GC-MS/MS
GC/MS + 20%
Co-PCBs #123
GC-MS/MS GC/MS 1.7 #123
GC-MS/MS
1)
GC/MS
GC-MS/MS GC/MS
GCMS
GC/MS
GCMS
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2)

GC-MS/MS

GC-MS/MS

GC-MS/MS

GC-MS/MS

GC-MS/MS

WMF-01

NK-LCS-AD
MBP-MXF MBP-MXK
NK-SS-F
PCDD/PCDFs

MBP-79-500
NK-ST-B4
PCDD/PCDFs
NK-ST-B4 NK-LCS-AD NK-SS-F
Co-PCBs

FAT-CS1 CS5

(PCB

15 mm 30

111

cm 0.9 g 2%KOH

349 0.9 g 44% 4.5
g 22% 64 0.9g 10%

39 09g¢
69

15 mm 30 cm
249 15 ¢ 29

GC DB-5ms Ul DB-17

HT8
()

3.

: GM200
GC-MS/MS: Agilent Hewlett-Packard
7890A/7000B

4 GC-MS/MS
4-1.
1
50 g 2 9
BC PCDD/F 100 pg OCDD/F
200 pg PCB 100 pg
PCB 2.5 ng 2 mol/L
200 mL 16
150 mL 100 mL
10
70 mL
2
2% 150 mL
10mL 2
2 mL
200
mL
200 mL



2 mL 3.0 ul.
130 (2 )-30 / -200 -3
150 mL 2% v/v / -280 (30 )
200 mL PCBs ( :15mL/ )
60% v/v Co-PCBs
200 mL PCDD/PCDFs HT8 0.22 mmx 50 m 0.25
PCBs PCBs
500 u L “C Hm
2.5 ng GC-MS/MS
PCDD/PCDFs PCBs 260
3.0 uL
10 25% v/v 130 (1 )-15 / -220 (5
80 mL -2 / -300 (1 )
80 mL ( :1.0mL/ )
PCDD/PCDFs PCBs MS/MS
20 pL El 70 eV
1B 100 pg GC-MS/MS 280
280 150
4-2. GC-MS/MS MRM
cC PCDD/PCDFs  Co-PCBs MRM
23,78 TCDD 1,2,3,7,8 PeCDD
1,2,3,7,8 PeCDF 1,2,3,47,8 HxCDF
1,2,3,6,7,8 HXCDF 4-3.
DB-5ms Ul 0.25 mmx 60 m 5 3
0.25pu m 15
2
250
3.0 ul.
120 (2 )-25 / -250 (5 RRF
-3 / -300 (12 ) RRFss
( :12mL/ )
1,2,3,4,7,8 HxCDD 1,2,3,6,7,8 HxCDD RRF 10% RRFss
1,2,3,7,8,9 HxCDD 1,2,3,4,6,7,8 HpCDD 20%
OCDD 2,3,7,8 TCDF 2,3,4,7,8 PeCDF
1,2,3,7,8,9 HXCDF 2,3,4,6,7,8 HXCDF 4-4.
1,2,3,4,6,7,8  HpCDF  1,2,3,4,7,8,9 CC_MS/MS 10
HpCDF OCDF s 36
DB-17 0.25 mmx 60 m 0.25 LOD 100 LOQ
um 6
250 3 LOD 10  LOQ
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LOD LOQ
4-5.
3
RRF RRFss
RRF
RRFss RRF = 10%
RRFss = 20%
RRF RRFss
PCBs
5. GC/MS
Y GC GC-MS/MS
C.
LODs
LOQs
50 ¢ LODs LOQs 3
PCDD/PCDFs LODs 0.010
0.069 pg/g LOQs 0.035 0.23 pg/g
Co-PCBs LODs 0.0053 0.34 pg/g
LOQs 0.018 1.1 pg/g
PCB 77 PCB 81
PCB 77 LOD LOQ
LODs LOQs

LODs

LODs

PCDD/PCDFs
2,3,7,8 TCDF
PCDD/PCDFs  LODs
2
Co-PCBs
GC-MS/MS
4
LOQs
+ 2SD
LOQs
+ 2SD
MRM
2
LOQs
+ 20%
3 GC-MS/MS
GC/MS
5
GC-MS/MS LOQs
GC/MS
+ 20%
Co-PCBs #123
GC-MS/MS GC/MS
1.7 #123
GC



D

GC-MS/MS
GC/MS LODs LOQs
Co-PCBs
#123
GC
GC-MS/MS
E.
1)
20 2 28

0228003

2) COMMISSION REGULATION (EU) No
589/2014 of 2 June 2014, laying down
methods of sampling and analysis for the
control of levels of dioxins, dioxin-like
PCBs and non-dioxin-like PCBs in certain
foodstuffs and repealing Regulation (EU) No
252/2012
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MRM

PCDD/PCDFs
Precursor ion | Product ion Collision Precursor ion | Product ion Collision
(m/z) (m/z) energy (eV) (m/z) (m/z) energy (eV)
23,78-TCDD 319.9 194.0 45 3219 2589 25
1,2.37,8-PeCDD 355.9 2929 25 3539 290.9 25
1123478-HxCDD___ |
PCDD  |1,23678-HXxCDD__________| 389.8 326.9 25 3918 328.8 25
1,2.3.7,89-HXCDD
1.234,6,7,.8-HpCDD 4238 360.8 25 42538 362.8 25
0CcDD 4577 394.8 25 4597 396.8 25
23.78-TCDF 303.9 2409 35 305.9 243.0 35
11.2378-PeCDE___________| 339.9 276.9 35 3379 274.9 35
2,3,4,7,8-PeCDF
123478-HXCDF. __________
pcoF  [LA36T8-HXCOE | 3738 3109 35 3758 3129 35
123789-HXCDF __________
2,3,4,6,7,8-HXCDF
11.2.346.7.8-HpCDE_________J 4078 3448 35 4098 346.8 35
1,2.3.4,7,89-HpCDF
OCDF 4417 378.8 35 4437 380.8 35
3¢c,,-2,3,7,8-TCDD 3319 204.0 50 3339 270.0 25
3C1,-1,2,3,7,8-PeCDD 365.9 237.8 50 367.9 303.9 25
¥C,,-1,2,3,4,78-HXCDD
PCDD 4018 337.9 25 40338 339.8 25
3¢ 1,-1,2,3,7,89-HxCDD
%C1,-1,2,3,4,6,7,8-HpCDD 4378 373.7 25 4358 371.6 25
*c,,-0CDD 469.7 405.8 25 4717 407.7 25
3C,-2,3,7,8-TeCDF 3159 2520 35 3179 254.0 35
13,
-1,2,37,8-PeCDF
| Car12378-PeCOE ] 3519 2880 35 3499 2858 35
C1,-2.3,4,7,8-PeCDF
$¥C,,-1,2,3,4,7 8-HXCDF
PCDF 385.8 3220 35 387.8 3240 35
*C1,-2,3,4,6,7,8-HXCDF
13, _ _
-13-C-12 1.2:3:46.8-HpCDF 4198 3558 35 4218 357.8 35
C1,-1,2,3,4,7,89-HpCDF
%c,,-OCDF 4537 389.7 35 4557 391.7 35
) $C1,-1,2,34-TCDD 3159 2520 35 3179 254.0 35
2) Co-PCBs
Precursor ion | Product ion Collision Precursor ion | Product ion Collision
(m/z) (m/z) energy (eV) (m/z) (m/z) energy (eV)
13.344-TCB (1) 2899 2200 35 2919 2220 35
34,4'5-TCB (#81)
PCB  133'44'5-PeCB (#126) 3239 2539 35 3259 256.0 35
3,3'4,4'55'-HXCB (#169) 359.9 289.9 35 357.8 287.9 35
3239 2539 35 3259 256.0 35
123'44'5-PeCB (#118)
2'344'5-PeCB (#123)
PCB
3599 289.9 35 357.8 287.9 35
23'44'55'-HXCB (#167)
233'44'55'-HpCB (#189) 3938 3239 35 395.8 3259 35
13 ' i
lflz 33A44CTCB_#77 302.0 2320 30 304.0 2340 30
C,,-34,4'5-TCB  #81
PCB  |¥C,,-3,3'4,4'5-PeCB (#126) 335.9 265.9 35 337.9 268.0 35
¥C1,-3,3'4,4'55'-HXCB (#169) 371.9 301.9 35 370.0 299.9 35
1°C1,-23,3'44'-PeCB (#105) __ |
Ba 5
»B»C—l% 2344'5-PeCB (F114) | 4554 2659 35 338.0 268.0 35
C1-23'4,4'5-PeCB (#118) __
¥C,,-2'34,4'5-PeCB (#123)
PCB  |®C,,-2,3,3'4,4'5-HXCB (#156)
3719 3019 35 3700 299.9 35
(#167)
3C1,-23,3'4,4'55'-HpCB (#189) 405.9 335.8 35 407.8 337.9 35
) ¥C1,-33'4,5'-TCB (#79) 302.0 2320 30 304.0 234.0 30
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2

PCDD/PCDFs
ng/ml
Conc. 1 Conc. 2 Conc. 3 Conc. 4 Conc. 5
2378-TCDD_____________}._._.02 _____ 05 ______ 1 _______ 5_ . .: 25
12378-PeCDD ___________J. _____ 02_____ 05 _______ 1 .5 . 25
1,2,3,4,7,8-HxCDD 04 1 2 10 50
PCDD  11,2,3,6,7,8-HxCDD 04 1 2 10 50
PCDF
5 5 5
PCDD |5 J ; J
C1,-1,2,3,6,7,8-HXCDD 5 5 5 5 5
®Cp-123789-HxCDD | 5 5 5 5 5
________ S .5 .5 .5 ______5
10 10 10 10 10
________ S .S 5.5 .5
_______ S .5 S5 ...5
________ S oS 5.5 .5
_______ S .5 .5 .5 .5
pepF  |,Carl23078-HCOF | 8 5o I B 5.5
5 5 5 5 5
3C,,-2,3,4,6,7,8-HXCDF 5 5 5 5 5
¥C1-1234678-HpCDF | ¢ S o S .5 . S_______5
©Cyp-1234789-HpCOF | 5 ] S .. S5 5
C,,-OCDF 10 10 10 10 10
C,,-1,2,34-TCDD 5 5 5 5 5
Co-PCBs
ng/ml
Conc.1 Conc.2 Conc.3 Conc.4 Conc.5
3344'-TCB (#77) __________
344'5-TCB(#81) __________
PCB  |33:44'5-PeCB (#126) ______|
3.3'44'55'-HXCB (#169)
2,33'44'-PeCB (#105)_ _ _____|]
2344'5-PeCB_ (#114) _______
2,3'44'5-PeCB (#118) ______|
2'344'5-PeCB (#123) ______
PCB  |2.33144'5-HxCB (#156)_____]
233'44'5'-HXCB (#157)______
23'44'55'-HxCB (#167) |
2,33'4,4'55'-HpCB (#189)
3C,,-3344'-TCB #77
PCB 5
5 5 5
5 5 5
5 5 5
5 5 5
BCp,-2'34,4'5-PeCB (#123) 5 5 5 5 5
PCB  |"C,p-23344'5-HxCB(#156) | 5 5 5 5
BC1-233'44'5'-HXCB (#157) | ¢ S . S5 .. S5
“Cyp-2344'55-HXCB (#167) | S ] S .. S5l 5
C,,-2,3,3'4,4' 5 5'-HpCB (#189) 5 5 5 5 5
BC,-33'4,5'-TCB (#79) 5 5 5 5 5
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3 GC-MS/MS LODs LOQs 50 g
LOD LOQ b
pg9/g pg9/g pg/g
2378-TCDD 0014 0.046 0.01
12378-PeCDD 0.022 0074 0.01
123478-HxCDD 0.026 0.086 0.02
123678-HxCDD 0.038 0.13 0.02
123789-HxCDD 0.039 0.13 0.02
1234678-HpCDD 0.038 0.13 0.02
©» OCDD 0.052 0.17 0.05
5 2378-TCDF 0.010 0.035 0.01
CBL 12378-PeCDF 0.012 0.038 0.01
S 23478-PeCDF 0.018 0.061 0.01
O 123478-HxCDF 0.024 0.080 0.02
123678-HXCDF 0.022 0.072 0.02
123789-HxCDF 0.030 0.099 0.02
234678-HXCDF 0.037 0.12 0.02
1234678-HpCDF 0.033 0.11 0.02
1234789-HpCDF 0.028 0.093 0.02
OCDF 0.069 0.23 0.05
3344 TCB(#77) 0.0083 0.028 0.1
344'5 TCB(#81) 0.0053 0.018 0.1
33'44'5 PeCB(#126) 0.011 0.035 0.1
3344'55" HXCB(#169) 0.0096 0.032 0.1
@ 23344 PeCB(#105) 0.21 0.71 1
O 2344'5 PeCB(#114) 0.25 0.82 1
L 2344'5 PeCB(#118) 0.17 0.57 1
© 2344'5 PeCB(#123) 0.21 0.71 1
233'44'5 HXCB(#156) 0.34 11 1
233'44'5' HXCB(#157) 0.34 11 1
234455 HXCB(#167) 0.25 0.85 1
233'44'55" HpCB(#189) 031 1.0 1
1)
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WMF-01  GS-MS/MS

*

pg/g Pg/g

2378-TCDD 13.1 131 =+ 44
12378-PeCDD 2.47 272 += 13
123478-HxCDD (0.24) ? 022 = 03 *
123678-HxCDD 0.92 0.88 + 04
123789-HxCDD ND[<0.22] ¥ 027 =04 *
1234678-HpCDD (0.23) 059 + 0.7 *

& OCDD (0.63) 391 *+ 62 *

S 2378-TCDF 13.1 131 =+ 49

S 12378-PeCDF 1.07 153 = 14 *

S 23478-PeCDF 7.03 715 = 22

0- 123478-HXCDF 0.48 086 + 10 *
123678-HxCDF (0.31) 051 += 07 *
123789-HxCDF ND[<0.16] 025 + 04 *
234678-HxCDF (0.41) 068 *+ 12 *
1234678-HpCDF ND[<0.18] 101 #+= 19 *
1234789-HpCDF ND[<0.16] 030 = 05 *
OCDF ND[<0.38] 138 =21 *
33'44" TCB(#77) 2,259 2,233 =+ 720
344'5 TCB(#81) 221 201 =+ 58
33'4/4'5 PeCB(#126) 765 739 =+ 260
33'44'55 HxCB(#169) 76 76 =+ 30

o 2,3,3'44" PeCB(#105) 56,989 49,050 =+ 14,200

O 2344'5 PeCB(#114) 3,516 3523 =+ 1,670

& 2344'5 PeCB(#118) 140,035 130,100 =+ 32,500

© 23445 PeCB(#123) 4,303 4233 + 2,620 *
233'44'5 HxCB(#156) 15,541 14,890 =+ 5,020
2,33'44'5 HxCB(#157) 4,031 3,488 =+ 870
2,3'44'55" HxCB(#167) 10,741 9,750 =+ 3,090
2,33'44'55' HpCB(#189) 2,289 2,016 =+ 611

1) * +2SD

2) LODs  LOQs

3) LODs
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5 GS-MS/MS GC/MS

Dioxins , pa/g % , p9/g % , p9/g %
GC-MS/MS A HRGC/MS B (A/B) GC-MS/MS A HRGC/MS B (A/B) GC-MS/MS A HRGC/MS B (A/B)
2378-TCDD 0.12 0.12 97 0.062 0.072 86 0.091 0.088 103
12378-PeCDD 0.22 0.21 103 0.21 0.20 103 0.23 0.24 99
123478-HxCDD (0.05) Y ND -2 ND 0.031 - ND 0.036 -
123678-HxCDD 0.15 0.13 118 (0.091) 0.098 - (0.12) 0.086 -
123789-HxCDD ND N.D. - ND 0.022 - ND 0.027 -
1234678-HpCDD (0.07) 0.05 - ND 0.043 - (0.12) 0.10 -
% OCDD (0.10) 0.07 - (0.097) 0.088 - 0.22 0.22 101
S 2378-TCDF 0.62 0.64 98 0.50 0.49 103 15 14 106
C\OL 12378-PeCDF 0.12 0.13 95 0.15 0.14 107 0.26 0.29 90
S 23478-PeCDF 0.56 0.48 117 0.44 0.46 96 0.78 0.80 98
8- 123478-HxCDF (0.04) 0.03 - (0.037) 0.027 - (0.077) 0.076 -
123678-HxCDF (0.04) 0.06 - (0.045) 0.031 - (0.041) 0.048 -
123789-HxCDF ND N.D. - ND N.D. - ND N.D. -
234678-HXCDF (0.05) 0.08 - (0.055) 0.026 - (0.045) 0.047 -
1234678-HpCDF ND 0.13 - ND N.D. - ND 0.021 -
1234789-HpCDF ND N.D. - ND N.D. - ND N.D. -
OCDF ND 0.06 - ND N.D. - ND N.D. -
3344 TCB(#77) 108 110 98 32.6 354 92 49.8 53.0 94
344'5 TCB(#81) 47 52 91 26 27 96 35 36 97
33'44'5 PeCB(#126) 18 20 91 12,5 12,5 100 23.6 24.8 95
33'44'55 HxCB(#169) 19 1.9 101 23 23 98 45 40 111
@ 23344 PeCB(#105) 2,906 3,109 93 454 421 108 709 657 108
O 2344'5 PeCB(#114) 204 216 95 32 35 92 53 60 88
& 2344'5 PeCB(#118) 10,293 10,672 96 1,470 1,383 106 2,554 2,627 97
© 23445 PeCB(#123) 200 184 108 50 29 170 81 47 171
23,3445 HxCB(#156) 767 804 95 146 167 88 295 313 94
23,3445 HXCB(#157) 179 175 102 44 43 103 86 80 107
23'44'55" HxCB(#167) 368 409 90 92 97 95 203 204 99
2334455 HpCB(#189) 41 43 97 21 20 105 49 46 106
1) LODs LOQs
2)
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50 g 2 99¢
Bc PCDD/F 100 pg OCDD/F 200 pg PCB 100 pg
2 mol/L 200 mL
16
|
150 mL
3 100 mL 70 mL, 70 mL
10
|
2% NaCl 150 mL 2
0omL 2
)
40
|
15 mm 30 cm
09g 2% 3g 09g 44%
69 0.9g 10% 39 0.9¢g
200 mL
200 mL
40
15 mm 30 cm
29 15¢g 29
100 ml
150 mL
PCB |PCDD/PCDFS
20 - 60% -
200mL 200mL
40 40
ST RI84% 500 uL(*C 2.5 ng | |
| 25%
I
GC-MS/MS | 40
I |
|
[ GC-MS/MS |
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SYUTRIMY 20 uL(BC

PCB 2.5n0)
459 22%
69
PCB
10
- 80mL
80mL

100 pg



'
CEELEL]

Lergeeeats LEiitiit,

'
WOE

LeRREL At tERiiiae

LEESE AR, 6488, 0088, 0

IR

TCDD

; N
P—— Eél

13C-TCDD

1368

1234 2378

'
LEEREEEAtE EREiE it LRy L

PeCDD
£13C-PeCDD
12378
|
PeCDF
23478
12378
13C-PeCDF
12378 23478

HxCDF

\ (=]

123678

e T

234678

123789

xCDF

123478 123678

234678

123789

.

2 PCDD/Fs

MRM
*O

121

DB-5ms




fetetetst feieid

HiT A

it

'
NIIINIH

BRIINIINI

1, SR, AR ARt

[N

4000, CRRLEEALE, CRRLELEE KEgeNE

£00LEELE, ETNE, 2 RRE, B00L, 0008, 5

HxCDD

A\
M
\ar

|

e

AN N i A AAASAPANAN A N

e\ NN NN A

MM AN AAANANAAANA

13C-HxDD

123478 123678 123789

HpCDD

13C-HpCDD

1234678

OCDD

l A

LEEEEL R A0 00000 0

TN

13C-OCDD
12346789
TCDF

NI

13C-TCDF

2 PCDD/Fs

MRM

122




.
Taktd, bl

i g o

SERLY

R

RIRA

irbele et et

ST

AR

PeCDF

12378

13C-PeCDF

12378 23478

A

HxCDF

123478
1 123678

13C-HxCDF

123478 123678

\

234678

123789

N
i\
/ \
_J

HpCDF
|

|

* 13C-HpCDF

1234678

1234789

OCDF
|
13C-OCDF
12346789

2 PCDD/Fs

DB-17

123




TCB 7

:13C-TCB

#79

#81 #77

PeCB

:113C-PeCB

f \ #126

I
x
Q
vy}

:|13c-HxCB

#169

2 Co-PCBs MRM
*O

124



PeCB

‘113C-PeCB

#123 #118

#114

#105

:13C-HxCB

#167

#156 #157

HpCB

i113C-HpCB

#189

2 Co-PCBs
*O

MRM
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