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19 20

¢))

PCBs
2
3

(4) PCDDs
(Polychlorinated dibenzo-p-dioxins)

(5) TeCDDs
(6) PeCDDs
(7) HxCDDs
(8) HpCDDs
(9) OCDD

(10) PCDFs

(11) TeCDFs

14 7

46

150pg-TEQ/g
117 170
12 3

(Tetrachlorodibenzo-p-dioxins)
(Pentachlorodibenzo-p-dioxins)
(Hexachlorodibenzo-p-dioxins)

(Heptachlorodibenzo-p-dioxins)

(Octachlorodibenzo-p-dioxin)
(Polychlorinated dibenzofurans)



(12) PeCDFs

(13) HxCDFs

(14) HpCDFs

(Tetrachlorodibenzofurans)

(Pentachlorodibenzofurans)

(Hexachlorodibenzofurans)

(Heptachlorodibenzofurans)

(15) OCDF
(Octachlorodibenzofuran)
(16) 2,3,7,8- 2,3,7,8-
7
10 17

2,3,7,8- (2,3,7,8-TeCDD)

1,2,3,7,8- (1,2,3,7,8-PeCDD)

1,2,3,4,7,8- (1,2,3,4,7,8-HxCDD)

1,2,3,6,7,8- (1,2,3,6,7,8-HxCDD)

1,2,3,7,8,9- (1,2,3,7,8,9-HxCDD)

1,2,3,4,6,7,8- (1,2,3,4,6,7,8-HpCDD)

(OCDD)

2,3,7,8- (2,3,7,8-TeCDF)

1,2,3,7,8- (1,2,3,7,8-PeCDF)

2,3,4,7,8- (2,3,4,7,8-PeCDF)

1,2,3,4,7,8- (1,2,3,4,7,8-HxCDF)

1,2,3,6,7,8- (1,2,3,6,7,8-HxCDF)

1,2,3,7,8,9- (1,2,3,7,8,9-HXCDF)

2,3,4,6,7,8- (2,3,4,6,7,8-HXCDF)

1,2,3,4,6,7,8- (1,2,3,4,6,7,8-HpCDF)

1,2,3,4,7,8,9- (1,2,3,4,7,8,9-HpCDF)

(0CDh )
(17) PCBs (Polychlorinated biphenyls)
(18) TeCBs (Tetrachlorobiphenyls)
(19) PeCBs (Pentachlorobiphenyls)
(20) HxCBs (Hexachlorobiphenyls)
(21) HpCBs (Heptachlorobiphenyls)
(22) PCBs(Co-PCBs) (PCBs)
2,2'.6 6
Co-PCBs
Dioxin-like PCBs :DL-PCBs
a)

3,4,4’,5- [3,4,4’,5-TeCBIUPAC ™ No. 81(#81))]

3,3,4,4 [3,3",4,4’-TeCBAUPAC No. 77#77))]

3,3,4,4’,5- [3,3,4,4’,5-Pe CB(IUPAC No. 126(#126))]

3,3,4,4,5,5™ (3,3%,4,4’,5,5-HxCB(IUPAC No. 169#169))]

b)
2,3,3,4,4’- [2,3,3",4,4-PeCBIUPAC No. 105#105))]



2,3,.4,4 5 [2,3,4,4’,5-PeCB(IUPAC No. 114(#114))]

2,3,4,4’,5- [2,3",4,4’,5-PeCB(IUPAC No. 118(#118))]
2),3,4,4’,5- [2°,3,4,4’,5-PeCB(IUPAC No. 123#123))]
2,3,8,4,4",5- [2,3,3’,4,4’,5-HxCBAUPAC No. 156(#156))]
2,3,8,4,4,5" [2,3,8",4,4",5-HxCB(IUPAC No. 157#157))]
2,3,4,4',5,5™ [2,3,4,4’,5,5-HxCB(IUPAC No. 167#167))]
2,3,3,4,4’,5,5™ (2,3,3,4,4,5,5-HpCBIUPAC No. 189(#189))]

(23) GC/HRMS

(24) GC/HRMS

(25)

(26)

27 GC/HRMS

(28) GC/HRMS

(29)

(30)

(31) TEF 2,3,7,8-TeCDD 2,3,7,8-TeCDD Toxicity Equivalency Factor

(32) TEQ 2,3,7,8-TeCDD 2,3,7,8-TeCDD Toxicity Equivalency Quantity

(33) RRF Relative Response Factor

(34) PFK Perfluorokerosene

(35) GC/MS

(36) GC/HRMS

(87) SIM Selected Ion Monitoring SIR Selected Ion

Recording SID Selected Ion Detection

(38) SOP (Standard Operation Procedure)

(39) %(v/v)

(40) %

(41) pg 100 lg 10°6g

(42) ng 10 lg 109

(43) pg 1 lg 10'%g

(1) International Union of Pure and Applied Chemistry
2



10,000

3.1
GC/HRMS
|
¥
"
—
GC/HRMS
GC MS
GC
RRFcs 10%
RRFes *+10%
RRFrs +20%
S/N
( )
+30%
TEQ +15%
50% 120%




3.2

1

TeCDDs,PeCDDs | HxCDDs,HpCDDs OCDD Co-PCBs
TeCDFs,PeCDFs | HxCDFs,HpCDF's OCDF
0.1 pgl/g 0.2 pglg 0.5 pglg 0.2 pglg
0.3 pg/g 0.7 pglg 1.7 pglg 0.7 pglg
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b)

50m

10cm

12

50m

200 300m
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4.2

¢))
2
4.2(1)
10cm
Im
(2)
a)
(
b)
)
4
(3)

2

10cm
10cm

pH )

( ( )
500 1,000g
3



4.3
()

(2

4.4

5g

@

(6)

(4)
(B)

(5)

(6)
(7)

(8)

(149) (A
2 3
5g
60025

2

(5)

®

105 110

¢))

(14)

2mm



5.1
(1

GPC

GC/HRMS

DMSO

GPC
DMSO

PCDDs PCDFs

Co-PCBs




(2

MS
10,000
10,000

SIM

5.2

(9
(1) JIS K 0557 A4
) JIS K 8891
(3) JIS K 8040
(4) JIS K 8825
(5) JIS K 8680
()] JIS K 8117

(7 DMSO

® JIS K 8464

9)

(10

(11)

12 JIS K 8951

(13 JIS K 8987
450

(14 JIS K 8574

(15) JIS K 8550

(16) (1) (4)

(17) 25 %(v/v)

(18) 2 %(v/v)
(19) 50 %(v/v)
(20) 5 %(v/v)
(21) 30 %(v/v)
(22) 50 %(v/v)

50:50
(23)

30

A3

JIS K 9702

10

GC/HRMS
12,000

30:70

60 220pm
10mm
130 18

GC

25:75

2:98

50:50

5:95



(24) 2 %

50

(25) 22 %

(26) 44 %

(27) 10 %

(28)

(29)
(30)
(31)
(32)

(33)
(34)

a)

b)

(35)

OCDD

30

(23) 100g
50g/LL 40mL
50
(23) 100g
(23) 100g
(23) 100g
400g/L  28mL
10mm
S5mm 500 8
PFK
13C 37C1

PCDDs PCDFs Co-PCBs

(10)

GC/HRMS

(33) (34)a)
TeCDDs HpCDDs TeCDFs HpCDFs
OCDF 100 200ng/mL
GC/HRMS 3 5
0.2ng/mL 1,000ng/mL

(9) PCDDs PCDFs Co-PCBs

11

(14)

80
(12) 28.2¢g
(12) 78.6g

(15)

130 18

2

PCDDs PCDFs Co-PCBs

(10)

(34)b)
Co-PCBs 50 100ng/mL
GC/HRMS

(10)



(10)

2
PCDDs PCDFs
TeCDDs 2,3,7,8-TeCDD TeCDF's 2,3,7,8-TeCDF
PeCDDs 1,2,3,7,8-PeCDD PeCDFs 1,2,3,7,8-PeCDF
= 2,3,4,7,8-PeCDF
g HxCDDs | 1,2,3,4,7,8-HxCDD HxCDFs | 1,2,3,4,7,8-HxCDF
& 1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDF
) 1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDF
2 2,3,4,6,7,8- HxCDF
g HpCDDs | 1,2,3,4,6,7,8-HpCDD | HpCDFs | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDD 1,2,3,4,6,7,8,9-0CDD | OCDF 1,2,3,4,6,7,8,9-OCDF
Co-PCBs
TeCBs 3,3',4,4-TeCB#77)"
3,4,4",5-TeCB#81)*
PeCBs 2,3,3",4,4-PeCB#105)**
2,3,4,4,5-PeCB#114)**
® 2,3,4,4,5-PeCB#118)*
) 2.3,4,4',5-PeCB#123)™
- 3,3',4,4",5-PeCB(#126)*
S HxCBs | 2,3,3,4,4’,5-HxCB®#156)"
2,3,3,4,4",5-HxCB#157)**
2,3,4,4,5,5-HxCB#167)*
3,3,4,4’5,5-HxCB#169)*
HpCBs 2,3,3,4,4,5,5-HpCB#189)*

*%

12



3

PCDDs

PCDFs

TeCDDs | 13C12-1,2,3,4-TeCDD TeCDFs | 13C12-2,3,7,8-TeCDF
12C613C6-1,2,3,4-TeCDD 12C413C-2,3,7,8-TeCDF
13C12-1,3,6,8-TeCDD 13C12-1,2,3,4-TeCDF
13C12-2,3,7,8-TeCDD 13C12-1,2,7,8-TeCDF
37C14-2,3,7,8-TeCDD 13C12-1,3,6,8-TeCDF

2 PeCDDs | 13C12-1,2,3,7,8-PeCDD PeCDFs | 13C12-1,2,3,7,8-PeCDF

A 13C12-1,2,3,4,7-PeCDD 13C12-2,3,4,7,8-PeCDF

g 12C613C6-2,3,4,7,8-PeCDF

% | HxCDDs | 13C12-1,2,3,4,7,8-HxCDD HxCDFs | 13C12-1,2,3,4,7,8-HxCDF

2 13C12-1,2,3,6,7,8-HxCDD 12C13Cs1,2,3,4,7,8-HxCDF

O 13C12-1,2,3,7,8,9-HxCDD 13Cq2- 1,2,3,6,7,8-HxCDF

- 13C12-1,2,3,4,6,7-HxCDD 13Cq2- 1,2,3,7,8,9-HxCDF
13(12-2,3,4,6,7,8-HxCDF

HpCDDs | 13C12-1,2,3,4,6,7,8-HpCDD | HpCDFs | 13C12-1,2,3,4,6,7,8-HpCDF

12C613Ce-1,2,3,4,6,7,8-HpCDF

13C12-1,2,3,4,7,8,9-HpCDF

0OCDD 13C15-1,2,3,4,6,7,8,9-OCDD OCDF | 13C12-1,2,3,4,6,7,8,9-OCDF
Co-PCBs

TeCBs 13C19-2,2",5,5-TeCB#52)
13C12-2,3",4°,5-Te CB#70)
13C19-3,3",4,4-TeCB#77)
13C19-3,4,4’,5-TeCB#81)

PeCBs 13C12-2,3,3,4,4-Pe CB#105)

A 13C12-2,3,4,4’,5-PeCB#114)
g 13C12-2,3’,4,4’,5-Pe CB#118)
5 13C19-2",3,4,4’,5-Pe CB#123)
© 13C12-3,3',4,4’,5-PeCB#126)

HxCBs 13C15-2,3,3",4,4’,5-HxCB#156)
13C12-2,3,3,4,4’,5-HxCB#157)
13C15-2,3°,4,4°,5,5-HxCB#167)
13C15-3,3,4,4°,5,5-HxCB#169)

HpCBs 13C12-2,3,3",4,4°,5,5-HpCB#189)

13



53

450
6))
a) JIS R 3503 JIS R3505
b) JIS R 3503
c) KD
d) 450
e) GC/HRMS 1,000
f) 10 15mm 100 300mm
g) 10 15mm 100mm
h)
i)
450
) GC/HRMS
a) GC
an 250 280
(11) GC OCDD
HpCDDs OCDD HpCDDs
GC
0.1 0.52mm 25 60m
PCDDs PCDFs 2.3,7,8-
2.3,7,8-
2.3,7,8-
2 2.3,7,8-
Co-PCBs 12 Co-PCBs PCBs

14



99.999
b) (MS)
10,000 10%
250 340
500 1000juA
30 70V
5 10kV
5.4
®
0.4~2ng

PCDDs PCDFs Co-PCBs

PCDDs PCDFs

(13)

(12)
17

(13)

2
10 50g

(14)

(14)

4 10 PCBs

(viv)
50 350
13C12-OCDF
12,000
SIM
EI
(12)
0.8~4ng Co-PCBs 0.4~2ng
Co-PCBs
PCDDs PCDFs 2,3,7,8-
Co-PCBs 12
GC/HRMS
3
50 120%
16
10 50mL

15



(4)

4.3(2) 3000rpm 20
10 50g )

16 3 5
3

10 50mL

(B)
4.3(2) 10 50g(
)
24
3 5 3
10 50mL
5.5
GPC
DMSO
4
4
PCDDs PCDFs Co-PCBs
PCDDs PCDFs Co-PCBs
GPC
DMSO
¢))

16



a)
5.4

10 20mL

(15)
(16)

i)

b)
10mm
10mL

10mm

50mL

(18)

(15) 5mL
(16) 500 L
300mL 50 150mL
4 a7
50mL
2mL
mL
(18)
300mm 19
10mm
3g 10mL
mL
5.5(1)a)
ImL
150mL
2.5mL/min 1 (20)
2mL

17



(19

(20)

c)
5.4 5.5(1)a)

2mL

12 15mm 300mm

092 2%
45z 22 %
6g

50mL

1mL
2 3
120mL
2.5mL/min 1
2mL

(21)

6g

1g

18

PCDDs PCDFs Co-PCBs
(15) omL
100mL
(19)
10mm
3g 0.9g 44 %
0.9g 10% 3g
(21)
1mL

(20)

1g



0.9¢

(2
5.5(1)
a)
10mm
5.5(1)

25 %(v/v)

(20)

60mL
PCDDs
25 %(v/v)

g —»
6g —»
«— 10% 3g
/ «— 22% 6g
\ «— 44% 4.5
\ oy
i 10mm
4—
3.
PCDDs PCDFs Co-PCBs
100mm
3g 1g 3g
15 30mL
2.5mL/min
( 1 ) o
40mL
2.5mL/min 1
2 PCBs
4
(22)
(20)
PCDFs PCBs
2 5mL
GC/HRMS
3 5mL

19



GC/HRMS
3 Co-PCBs 3

2
PCDDs PCDFs
(22) PCDDs PCDFs Co-PCBs
3
4—
— ( )
|
o ——
s 3g
e e—— 1g
=y &
||
4.
2mL/min
5.5(1) 0.1 0.5mL
100pL
4 8SmL 1 Co-PCBs
PCBs
50 %(v/v) 20
40mL 2 Co-PCBs
30 %(v/v) 20 40mlL
3 Co-PCBs
50
15 30mL 4 PCDDs PCDFs

20



1 4 1mL GC/HRMS

2 3 1 Co-PCBs 2mL
4 PCDDs PCDFs
b)
5.5(1) 2 PCDDs PCDFs Co-PCBs

(23)

PCDDs PCDFs

1 10mm 300mm
(19) 10mL
10mm
@9 10g 10mL
10mm

mL 50mL

i 5.5(1) ImL
2 %(v/v) 100mL
2.5mL/min
1 1 (20)
iii 50 %(v/v) 150mL 2.5mL/min 1
2 (20)
iv 2 5mL GC/HRMS
Co-PCBs
i 10mm 300mm
(19) ]_OmL
10mm
@9 10g 10mL
10mm

mL 50mL

ii  5.5(1) 1mL
40mL
2.5mL/min 1
(20)
i 5 %(v/v) 120mL 2.5mL/min 1 )
Co-PCBs 20

iv 50 %(v/v) 150mL 2.5mL/min 1 )

21



2 20 2 PCDDs PCDFs

v 1 5mL GC/HRMS
(23)
(24)
1,3,6,8-TeCDD 1,3,6,8-TeCDF 1
50 %(v/v)
2
3
a) GPC
GPC
PCDDs PCDFs Co-PCBs
25 30mm 50 70cm
(19) ]_OmL
50g 100mL
50 %(v/v)
100mL
(25)
50 %(v/v) 20mL
50 %(v/v) 20mL
5mL/min 2
50 %(v/v) 150mL 5mL/min 2 )
5mL
(25)
5

22



50 %(v/v)

b) DMSO
DMSO
Co-PCBs
DMSO 25mL
4 100mL
75mL 100mL
100mL 3
225mL
10mL 25mL 2
2mL
5.6 GC/HRMS
5.5
(10)
GC/HRMS
GC/HRMS
(26)
5.7
(1) GC/HRMS
GC/HRMS
a) GC

PCDDs PCDFs Co-PCBs
PCDDs PCDFs

Co-PCBs Co-PCBs

23

PCDDs PCDFs
DMSO 40mL
DMSO
225mL
2mol/L
(26)
20~100p L
GC/HRMS
2,3,7,8-



(m) | (mm) | (um)
TeCDDs, PeCDDs, HxCDDs,
BPX-DXN 130 lm.in — 15 /min —>219 HpCDDs, OCDD,
(SGE) 60 0.25 — 3 /min —310 — 5 /min |TeCDFs, PeCDFs, HxCDFs,
3920 HpCDFs, OCDF,
TeCBs, PeCBs,HxCBs, HpCBs
CPS-1 50 0.25 0.5 120 lmin — 30 /min —180 [TeCDDs, PeCDDs, HxCDDs,
(Quadrex) ’ ' — 2 /min —230 TeCDFs, PeCDFs, HxCDFs
CP-Sil 88 50 0.99 0.20 150 Omin — 30 /min —180 |TeCDDs, PeCDDs, HxCDDs,
(Chrompack) ’ ) — 2 /min —230 TeCDFs, PeCDFs, HxCDFs
DB-17 30 032 | 095 120 lmin — 20 /min —160 [TeCDDs, PeCDDs, HxCDDs,
J w) ) ) — 3 /min —280 TeCDFs, PeCDFs, HxCDFs
DB-210 30 0.32 0.95 120 Omin — 20 /min —160 |TeCDDs, PeCDDs, HxCDDs,
J W) : ' — 2 /min —240 TeCDFs, PeCDFs, HxCDFs
DB-225 30 0.39 0.95 120 Omin — 20 /min —160 [TeCDDs, PeCDDs, HxCDDs,
J W) ’ ) — 2 /min —240 TeCDFs, PeCDFs, HxCDFs
DB-5 20 0.39 0.95 120 Imin — 50 /min —180 |TeCDDs, PeCDDs, HxCDDs,
J W) : ' — 3 /min —280 TeCDFs, PeCDFs, HxCDF's
DB-5 150 lmin — 20 /min —185
g v{,r)‘s 60 | 0.32 | 0.25 |[(3min)> 2 /min —245 (3min) [TeCBs, PeCBs, HxCBs, HpCBs
— 6 /min —290
HT8 50 | 022 | 095 |30 Imin = 20 /min =220 Mo opo peCBs,HxCBs, HpCBs
(SGE) — 5 /min —320
HT8-PCB 130 Imin — 20 /min —220
(SGE) 60 0.25 5 /min —320 TeCBs, PeCBs,HxCBs, HpCBs
OV-17 50 0.39 0.95 120 Imin — 20 /min —160 |TeCDDs, PeCDDs, HxCDDs,
(Quadrex) ) ) — 3 /min —280 TeCDFs, PeCDFs, HxCDFs
TeCDDs, PeCDDs, HxCDDs,
RH-12 130 lmin — 15 /min —210 |HpCDDs, OCDD,
(Invengj’ 60 | 0.25 — 3 /min —310 TeCDFs, PeCDFs, HxCDFs,
— 5 /min —320 HpCDFs, OCDF,
TeCBs, PeCBs,HxCBs, HpCBs
SP-2331 60 0.95 0.20 120 lmin — 50 /min —200 [TeCDDs, PeCDDs, HxCDDs,
(Supelco) ) ’ — 2 /min —260 TeCDFs, PeCDFs, HxCDFs
b) HRMS
10,000 13C12-OCDF
12,000
SIM
m/z
2
m/Z 27 6
27 5 10

24



c)

PFK
d) SIM
GC/HRMS
2,3,7,8-
(28)
(29)

+20%

25

Co-PCBs

(28)

(29)



M+ (M+2)+ (M+4)+
TeCDDs 319.8965 321.8936
PeCDDs 353.8576 355.8546 357.8517**
HxCDDs 387.8186 389.8156 391.8127**
HpCDDs 423.7767 425.7737
OCDD 457.7377 459.7348
TeCDF's 303.9016 305.8987
PeCDFs 339.8597 341.8568
HxCDFs 373.8207 375.8178
HpCDFs 407.7818 409.7788
OCDF 439.7457 441.7428 443.7398
13C12-TeCDDs 331.9368 333.9339
37Cl4-PeCDDs 327.8847
13C12-PeCDDs 365.8978 367.8949 369.8919
13C12-HxCDDs 399.8589 401.8559 403.8530
13C12-HpCDDs 435.8169 437.8140
13C12-0CDD 469.7780 471.7750
13C12-TeCDFs 315.9419 317.9389
13C12-PeCDF's 351.9000 353.8970
13C12-HxCDF's 385.8610 387.8580
13C12-HpCDF's 419.8220 421.8191
13C12-OCDF 451.7860 453.7830 455.7801
TeCBs 289.9224 291.9194 293.9165
PeCBs 323.8834 325.8804 327.8775
HxCBs 357.8444 359.8415 361.8385
HpCBs 391.8054 393.8025 395.7995
13C12-TeCBs 301.9626 303.9597 305.9567
13C12-PeCBs 335.9237 337.9207 339.9178
13C12-HxCBs 369.8847 371.8817 373.8788
13C12-HpCBs 403.8457 405.8428 407.8398
PCDDs PCDFs
(PFK)| 330.9792 TeCDDs, TeCDFs,PeCDDs, PeCDFs

380.9760 PeCDDs, PeCDFs,HxCDDs, HxCDFs

430.9729 HpCDDs, HpCDFs,0CDD, OCDF

442.9729 HpCDDs, HpCDFs,0CDD, OCDF

Co-PCBs

292.9824 TeCBs

304.9824 TeCBs

330.9792 PeCBs

380.9760 HxCBs ,HpCBs

TUPAC, Element by element review of their atomic weight,
Pure Appl Chem., 56, [6] p.695-768(1984)
ok PCB PCBs
GC/HRMS
GC/HRMS
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(2
a)

15
b)

c)

RRFcs

10 %
GC/HRMS

(1)

3  GC/HRMS SIM

*+15%

5%

RRFCS — ch X AS .............................. (1)
Q. A

RRF.s
Qes
Qs

As

Acs

RRFs (2)

RRF,, = %Xﬁ ..............................

QCS AI‘S
RRF

Qrs
Qes
Acs
Aus

(pg)
(pg)

(2)

(pg)
(pg)
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10 %

15



13C12-2,3,7.8-TeCDD

13C12-2,3,7,8-"TeCDF 13C12-1,2,3,4-TeCDF
13C12-1,2,3,7,8-PeCDD
13C12-1,2,3,7,8-PeCDF 13C12-1,3,6,8-TeCDF

13C19-2,3,4,7,8-PeCDF

13C12-1,2,3,4,7,8-HxCDD
13C12-1,2,3,6,7,8-HxCDD
13C12-1,2,3,7,8,9-HxCDD 13C12-1,2,3,4,6,7-HxCDD
13C12-1,2,3,4,7,8-HxCDF
13C12-1,2,3,6,7,8-HxCDF
13C12-1,2,3,7,8,9-HxCDF
13C12-2,3,4,6,7,8-HxCDF 13C12-1,2,3,4,6,8,9-HpCDF
13C12-1,2,3,4,6,7,8-HpCDD
13C12-1,2,3,4,6,7,8-HpCDF
13C12-1,2,3,4,7,8,9-HpCDF
13C12-1,2,3,4,6,7,8,9-OCDD
13C12-1,2,3,4.6,7,8,9-OCDF

13C112-3.8°.4.4’-TeCB#77)
13C12-3,4,4’,5-TeCB#81)
13(112-2,3,3’,4,4-Pe CB#105)
13C19-2,3,4,4’,5-PeCB(#114) 13C19-2,2°,5,5-Te CB#52)
13C12-2,3’,4,4’,5-PeCB#118)
13(112-2°,3,4,4’,5-Pe CB(#123)
13C12-3,3’,4,4’,5-Pe CB(#126)
13C12-2,3,3,4,4’,5-HxCB#156) 13C12-2,3",4’,5-TeCB#70)
13C19-2,3,3",4,4’,5-HxCB®#157)
13C19-2,37,4,4°,5,5-HxCB®#167)
13C19-3,3%,4,4°,5,5-HxCB®#169)
13C19-2,3.3",4,4°,5,5-HpCB#189)

3
a)
1 1
5.7(1)d) SIM 5.7(2)
RRFes
RRF:s
5.7(2) RRF.s
RRF.s +10% RRF:+20 % 5.7(2)c)
+5%
+29%
b)
5.6 GC/HRMS 5.7(1)d) SIM
(30)
(30)

28

RRFs



5.8

¢))
a)
N 3
S/N=3
(31)

b)

a)

70%

(31) N S
10
2 N
5 2/5 N
S
(2) PCDDs PCDFs Co-PCBs
a) PCDDs PCDFs
2
8
+15% +25% PCDDs PCDFs
2,3,7,8-

b) 2,3,7,8-

2,3,7,8-
¢) Co-PCBs

Co-PCBs 2

8
+15% +25%

29



100
M M+2 M+4 M+6 M+8 M+10 M+12 M+14
TeCDDs 77.43 100.00 48.74 10.72 0.94 0.01
PeCDDs 62.06 100.00 64.69 21.08 3.50 0.25
HxCDDs 51.79 100.00 80.66 34.85 8.54 1.14 0.07
HpCDDs 44.43 100.00 96.64 52.03 16.89 3.32 0.37 0.02
OCDD 34.54 88.80 100.00 64.48 26.07 6.78 1.11 0.11
TeCDFs 77.55 100.00 48.61 10.64 0.92
PeCDFs 62.14 100.00 64.57 20.98 3.46 0.24
HxCDFs 51.84 100.00 80.54 34.72 8.48 1.12 0.07
HpCDFs 44.47 100.00 96.52 51.88 16.80 3.29 0.37 0.02
OCDF 34.61 88.89 100.00 64.39 25.98 6.74 1.10 0.11
TeCBs 76.67 100.00 49.11 10.83 0.93
PeCBs 61.42 100.00 65.29 21.43 3.56
HxCBs 51.22 100.00 81.48 35.51 8.75 1.17
HpCBs 43.93 100.00 97.67 53.09 17.38 3.43
(3) PCDDs PCDFs Co-PCBs
a)
2,3,7,8- Co-PCBs Qi
(6))
9
Ai chi
e X (8)
Q Acsi x RRFCS

Qi (pg)

A

Acsi

chi (32>(pg)

RRFCS (33)

(32)
(33) 2,3,7,8- 2,3,7,8-

30



-----2-’-31715-'-T?£%%-]5 ------------------- 2,3,7,8-TeCDD 13C12-2,3,7,8-TeCDD
""'2"'3217@?%%%11‘ -------------------- 2,3,7,8-TeCDF 13C15°2,3,7,8"TeCDF
-----1-’-2-’-5-)’2-7-’-&-5-28-33 ------------------- 1,2,3,7,8-PeCDD 13C12-1,2,3,7,8-PeCDD
_____1_’_2_’_?)2’_7_’_8_-_];:)_6__0_]_)_]_‘:‘_ _______________________ 1,2,3,7,8'P€CDF ______________ 13C12'2,3,4,7,8'P8CDF
2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF
"""""""" PeCDF | 1,2,3,7,8PeCDF 2,34,7,8PeCDF
1,2,3,4,7,8-HxCDD . 1,23478HxCDD | 1C11,2,3,4,78HxCDD ]
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDD 13C12-1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD | 13C1»-1,2,3,7,8,9-HxCDD '
HxCDD ©1,2,3,4,7,8-HxCDD 1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDF 1,234,778 HxCDF | 1C12-1,2,3,4,7,8-HxCDF _
1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF 13C12-1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF  1,23789HxCDF | 1%C»-1,23789HxCDF
2,3,4,6,7,8-HxCDF 2,3,4,6,7,8-HxCDF 13C12-2,3,4,6,7,8-HxCDF
HxCDF ©1,2,3,4,7,8HxCDF 2,3,4,6,7,8HxCDF
----}-’-2-1?’24-’5-’-;-{125}-153599 -------------- 1,2,3,4,6,7,8-HpCDD 13C12-1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF .1,2,3,46,7,8-HpCDF | 1C121,2,3,4,6,7,8-HpCDF ]
1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-HpCDF 13C19-1,2,3,4,7,8,9-HpCDF
HpCDF ©1,2,3,4,6,7,8-HpCDF  1,2,3,4,7,8,9-HpCDF
1,2,3,4,6,7,8,9-0CDD .1,2,3,46,7,89-0CDD | 1C12°1,2,3,46,789-0CDD ]
1,2,3,4,6,7,8,9-OCDF 1,2,3,4,6,7,8,9-OCDF 13C12-1,2,3,4,6,7,8,9-OCDF
3,3,4,4-TeCB#77) 3,344 TeCB@#7) | 12C123,3,4,4 TeCBH#D _
3,4,4’,5-TeCB#81) 3,4,4,5-TeCB#81) 13C12-3,4,4’,5-TeCB#81)
2,3,3",4,4-PeCB#105) 2,3,3,4,4-PeCB#105) 13C12-2,3,3,4,4-PeCB#105)
2,3,4,4’,5-PeCB#114) 2,3,4,4,5-PeCB#114) 13C12-2,3,4,4’,5-PeCB(#114)
2,8',4,4,5-PeCB(#118)  2,3445PeCB@#IS) | 13C1-2,3,44,5PeCBHIIS)
2',3,4,4’,5-PeCB#123) 2,3,4,4,5-PeCB#123) | 13C1»2,3,4,4'5-PeCB#123) ]
3,3,4,4",5-PeCB#126) 3,3,4,4",5-PeCB#126) 13C19-3,3,4,4",5-PeCB#126)
2,3,3',4,4',5-HxCB(#156) . 2,33,4,4,5-HxCB#156) | 13C12-2,3,3',4,4 ,5-HxCB#156) _
2,3,3,4,4,5- HxCB®#157) . 2,33,4,4,5"HxCB#157) | 13C12-2,3,3,4,4,5-HxCB#157) _
2,3',4,4,5,5" HxCB#167) 2,3,4,4,55-HxCB(#167) | 1%C12-2,3,4,4'5,5"HxCB@#167) ]
3,3,4,4",5,5-HxCB#169) 3,3,4,4",5,5-HxCB#169) 13C12-3,3’,4,4°,5,5-HxCB#169)
2,3,3,4,4’,5,5-HpCB#189) 2,3,3,4,4’,5,5-HpCB#189) 13C12-2,3,3',4,4’,5,5-HpCB#189)

2,3,7,8-
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2,3,7,8-



b)

(4) JIS Z
8401 2
O = (@) = Q) X (1)
W
Ci (pg/g)
Qi (pg)
Qt (pg)
w ( )(g)
5.9
(1)
0.1 0.5pg 0.2
1.0pg 0.5 2.5pg Co-PCBs 0.2 1.0pg GC/HRMS
2,3,7,8- 5
(5) 3 10
1
0.1pg 0.2pg
0.5pg Co-PCBs 0.2pg
GC/HRMS
GC/HRMS
CEX X%
n 1
S
Xi (pg)
X (pg)
n
(2)
(6)
GC/HRMS 5 (5)
3 10
1

32



(3

)

Q=QL Xl. .............................. (6)

1

Q (pg)
QL (pg)
v (pL)
vi GC/HRMS (L)

A% VE 1

e 7

Vi E 8 W ( )

Vo Ve . (8)

vi Ve W
CoL (pg/g)
Car (pg/g)
DL (pg)
QL (pg)
vi GC/HRMS (L)
A (pL)
Y (g)
VE (mL)
Vs (mL)

2,3,7,8- Co-PCBs
2 N
5 2/5
3 S/N=3
Qi (4)
Qt=0
10 S/IN=10

33

10

(7)

8



(5

5.10
eY)
a) PCDDs
2,3,7.8-
TeCDFs~OCDF

PCDFs

2,3,7,8
2,3,7,8-
1,2,3,7,8-PeCDF 1,2,3,4,8-PeCDF

+1,2,3,4,8-PeCDF>~

10
5.10(3) TEQ
(35)
1,2,7,8-TeCDF
b) Co-PCBs
Co-PCBs

TeCDDs~OCDD

9)
120%
.............. (9)
(%)
(pg)
(34)(pg)
(35)
1,2,3,7,8-PeCDF
12
1,3,6,8-TeCDD
a) 11

34

“€1,2,3,7,8

1,3,7,9-TeCDD



12

(2
PCDDs PCDFs Co-PCBs

(3) TEQ
2,3,7,8- Co-PCBs
TEF pg-TEQ/g
a) TEF
2,3,7,8- 13 Co-PCBs
WHO-TEF2006
b) (TEQ)

1/2

4)

a) JIS Z 8401

b) JIS Z 8401
c)

a)

35

5.10(3)

pg/g

14

TEQ

TEQ

TEF



10 PCDDs PCDFs

PCDDs PCDFs
2,3,7,8-TeCDD 2,3,7,8-TeCDF
TeCDDs | i) TeCDDs TeCDFs | 1 TeCDFs
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDF
PeCDDs Total PeCDDs PeCDFs | 2,3,4,7,8-PeCDF
Total PeCDFs
1,2,3,4,7,8-HxCDD 1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDF
HxCDDs |1,2,3,7,8,9-HxCDD HxCDFs | 1,2,3,7,8,9-HxCDF
Total HxCDDs 2,3,4,6,7,8-HxCDF
Total HxCDF's
1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDF
HpCDDs | Total HpCDDs HpCDFs | 1,2,3,4,7,8,9-HpCDF
Total HpCDF's
0OCDD 1,2,3,4,6,7,8,9-0CDD | OCDF 1,2,3,4,6,7,8,9-0CDF
g‘gngs Total PCDDs E,OC'%IFS Total PCDFs
Total PCDDs + PCDFs
11 Co-PCBs
TeCBs 3,3,4,4-#77)
3,4,4’,5-(#81)

PeCBs 3,3,4,4",5-(#126) 2,3,3’,4,4-(#105)
2,3,4,4’,5-(#114)
2,3°,4,4,5-(#118)
2,3,4,4,5-(#123)

HxCBs 3,3,4,4,5,5-(#169) 2,3,3,4,4’,5-(#156)
2,3,3",4,4°,5-#157)
2,3,4,4° 5,5 -#167)

HpCBs 2,3,3,4,4'5,5-(#189)

Total Co-PCBs
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12

(pg-TEQ/g- |(pg-TEQ/g-
(bglg-dry) (pg/g-dry) (pg/g-dry) (TEF) dry) dry)
(1,3,6,8-TeCDD) 9
(1,3,7,9-TeCDD) @
2,3,7,8-TeCDD = 1
TeCDDs
1,2,3,7,8-PeCDD =1
» |.PeCDDs
S 1,2,3,4,7,8-HxCDD < 0.1
8 1,2,3,6,7,8-HxCDD < 0.1
1,2,3,7,8,9-HxCDD < 0.1
HxCDDs
1,2,3,4,6,7,8-HpCDD > 0.01
HpCDDs
OCDD > 0.0003
Total PCDDs
(1,2,7,8-TeCDF) 9
2,3,7,8-TeCDF =< 01
TeCDFs
1,2,3,7,8-PeCDF =< 0.03
2,3,4,7,8-PeCDF = 0.3
PeCDFs
w |1:2,3,4,7,8-HxCDF > 01
& |.1.2.3,6,7,8-HxCDF < 01
8 1,2,3,7,8,9-HxCDF =< 0.1
2,3,4,6,7,8-HxCDF > 0.1
HxCDFs
1,2,3,4,6,7,8-HpCDF > 0.01
1,2,3,4,7,8,9-HpCDF > 0.01
HpCDFs
OCDF > 0.0003
Total PCDFs
Total PCDDs+Total PCDF's
3,3",4,4-TeCB #77 > 0.0001
3,4,4'5 TeCB #81 > 0.0003
3,3,4,4’,5-PeCB #126 > 0.1
3,3,4,4’,5,5-HxCB #169 > 0.03
Non-orthoCBs
w 2,3,3,4,4-PeCB #105 > 0.00003
8 2,3,4,4’,5-PeCB #114 > 0.00003
Al 2,3,4,4,5-PeCB #118 > 0.00003
8 2,3,4,4’,5-PeCB #123 > 0.00003
2,3,3",4,4’,5-HxCB #156 > 0.00003
2,3,3,4,4’,5-HxCB #157 > 0.00003
2,3’,4,4,5,5-HxCB #167 > 0.00003
2,3,3,4,4,5,5-HpCB #189 > 0.00003
Mono-orthoCBs
Total CoplanarCBs
"N.D.”

oW e

WHO-TEF2006

C )

1/2
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13 PCDDs PCDFs

WHO-TEF2006

PCDDs 2,3,7,8-TeCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
1,2,3,4,6,7,8,9-0CDD 0.0003

0

PCDFs 2,3,7,8-TeCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
1,2,3,4,6,7,8,9-OCDF 0.0003

0
14 Co-PCBs
WHO-TEF2006
3,3,4,4-TeCB#77) 0.0001
3,4,4’,5-TeCB#81) 0.0003
3,3,4,4,5-PeCB#126) 0.1
3,3,4,4,5,5-HxCB#169) 0.03
2,3,3’,4,4-PeCB#105) 0.00003
2,3,4,4’,5-PeCB#114) 0.00003
2,3,4,4’,5-PeCB(#118) 0.00003
2,3,4,4’ 5-PeCB#123) 0.00003
2,3,3",4,4’,5-HxCB#156) 0.00003
2,3,3",4,4’,5-HxCB#157) 0.00003
2,3,4,4’,5,5-HxCB#167) 0.00003
2,3,3",4,4",5,5-HpCB#189) 0.00003
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6.1

(1
(2
3)
4)
(5)

6.2
)

50 120%

2
a)

0.2 1.0pg
GC/HRMS

0.2pg

b)

o)

d

SOP

0.1 0.5pg
0.5 2.5pg Co-PCBs 0.2 1.0pg
2,3,7,8- 5
3 10
0.1pg
0.5pg Co-PCBs  0.2pg
GC/HRMS
GC/HRMS
GC/HRMS
5
3 10
2,3,7,8- Co-PCBs
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&)

a)

b)

4)

(5)

6.3

(1)
a)
b)

)

(36)

17

(36)

GC/HRMS

10

GC/HRMS

40

10

GC/HRMS

*+15%

2,3,7,8



d)

2 3
(2
a)
b)
c)
PCDDs PCDFs
1,3,6,8-TeCDD  1,3,6,8-TeCDF 1 50 %(v/v)
Co-PCBs
d)
3
a) GC/HRMS GC/HRMS
MS MS ‘PFK
10,000 10
GC
(37
GC/HRMS 5
7
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b)

c)

(€Y

6.4

(1
a)

GC

PCDDs

+20%

37

GC/HRMS

PCDFs

Co-PCBs
RRFecs

RRFrs

300mm

42

RRFcs

+10%

RRFrs



b)

c)
d)

(2

a)
b)
)
d
e)
g)
h)
i)

(3
a)

b)

GC/HRMS
c)

d)

e)
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Product No.

f)

g) GC/HRMS
GC/HRMS

GC/HRMS
GC/HRMS
GC

GC

GC/HRMS

MS

GC

GC/HRMS

S/IN

Lot No.

GC/HRMS

GC/HRMS

GC/HRMS

GC

GC/HRMS

GC

*+15%

Injection List

MS

GC

S/N

GC/HRMS
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*+25%

GC/HRMS

GC/HRMS

GC/HRMS

GC



+20%

RRF RRFecs RRFrs
RRFecs RRFrs PCDDs PCDFs Co-PCBs
RRFecs RRFrs
RRFecs +10% RRFrs +20%
(4)
a) GC/HRMS
b) 2
2
+15%
+25%
c)
17 PCDDs PCDFs
2,3,7,8- 12 Co-PCBs 2 50 120%
(5)
a)
b) 10
®
a) GC/HRMS
2,3,7,8- 17
Co-PCBs
+30
+15%
10
b) GC/HRMS GC/HRMS 10
GC/HRMS
GC/HRMS 10
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7.1
(1

7.2
(1)
)] 2

a)
b) GC/HRMS
3 GC/HRMS

7.3
)
@)

7.4
(1
(2

7.5
(1
GC/HRMS

7.6
(1
(2
(3)

(4)

7.7
6))
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(2

7.8
(1)
(2)

3
(4)

7.9

(V)

(2

7.10
(6)) GC/HRMS

(2

7.11
(1
(2
3)
4)
(5)

7.12
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