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2 3
(1:)
2-5
@ D
8mm
1g

150ml

2 AgNO3

30
20ml
la PCBs
(3:1)40ml  mono-ortho PCBs
200
ml  non-ortho PCBs PCDDs/DFs
13C-1278TeCDF 13C-1234689HpCDF 400pg 13
C-2,3",4" ,5TeCB(#70) 500pg
20u 1
GC/NS
2-6 /
2 GC/NMS Agilent 689
0 Plus 2u I( 1y ) split
less mode
2
456CI1-PCDDs/DFs
(60m-0.32mm-0.2p m)(Spelco)
0 108kPa  78CI-PCDDs/DFs
Co-PCBs HT8-PCB(60m-0.25mm) (
2 /

GC Agilent 6890 Plus(Agilent Technologies)

Injection mode splitless
Injection volume 2u |
Flow mode Constant Flow mode
Column SP2331 60m-0.32mm-0.2u m (speluco)
456C| PCDDs/DFs O\./en.temp. 100 (Imin)-20 /min-200 -2 /min-260 (24min)
Injection temp. 260
Pressure 108.3kPa
Column HT8-PCB 60m-0.25mm (Kanto Kagaku)
78C1 PCDDs/DFs O\./en.temp. 130 (1min)-20 /min-320 (10min)
Injection temp. 280
Pressure 230.5kPa
Column HT8-PCB 60m-0.25mm (Kanto Kagaku)
Co-PCBs O\./en.temp. 130 (Imin)-20 /min-200 -2 /min-240 -8 /min-320(10min)
Injection temp. 280
Pressure 230.5kPa
MS JMS700D(JEOL)
lonized energy 38eV
Current 600u A
Resolution >10000
Accel. volt 10kV

lon source temp.

260 (456Cl PCDDs/DFs)
280 (78Cl PCDDs/DFs, Co-PCBs)
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280 230.5 2378
kPa
2-7
PCDDs/FDs 2378 Co-PCBs
3-1
PCDDs/DFs 3
2378 Ryan 2
GC/MS
2378 Co-PCBs
3 (pg/9)
1 1
1368-TeCDD 0.2 0.24 0.016 ND 0.039 0.026
1379-TeCDD 0.11 0.08 ND ND 0.017 0.011
2378-TeCDD ND ND ND ND ND ND
» | 12378-PeCDD 0.01 0.02 0.012 ND 0.054 0.053
[a]
S | 123478-HxCDD 0.02 ND 0.015 0.051 0.05 0.055
B | 123678-HxCDD ND ND 0.04 0.04 0.059 0.053
123789-HxCDD ND ND 0.018 0.026 0.075 0.1
1234678-HpCDD 0.05 0.06 0.56 053 0.23 0.25
0OCDD 0.6 0.74 45 45 0.29 0.29
2378-TeCDF 0.02 0.03 ND ND 0.028 0.039
12378-PeCDF ND ND ND ND ND 0.016
23478-PeCDF ND ND ND ND 0.06 0.053
» | 123478-HXCDF 0.02 0.01 0.023 0.017 0.044 0.035
L | 123678-HXCDF 0.02 ND 0.034 0.016 0.031 0.026
© | 123789-HxCDF ND ND 0.028 ND ND ND
234678-HXCDF ND ND ND ND 0.026 0.037
1234678-HpCDF ND 0.02 0.11 013 0.019 0.039
1234789-HpCDF ND 0.01 0.024 ND ND ND
OCDF ND ND 0.025 0.073 ND ND
3,4,4'5-TeCB(#81) 0.04 0.05 0.019 0.018 0.086 0.08
3,3'4,4'-TeCB(#77) 0.63 0.72 041 0.55 0.14 0.12
3,3'4,4' 5-PeCB(#126) 0.12 0.12 0.046 0.043 0.52 05
3,3'4,4' 5 5'-HXCB(#169) ND ND 0.035 0.038 0.12 0.12
o | 2344 5-PeCB(#123) 0.15 0.16 0.057 0.077 0.9 0.79
& | 2,344 5-PeCB(#118) 6.99 7.62 2.1 2.7 44 4
o
L | 233'4,4'-PeCB(#105) 2.77 2.86 0.73 0.81 12 9.9
© 2,3,4,4' 5-PeCB(#114) 0.16 0.21 01 0.11 15 14
2,3'4,4'55'-HXCB(#167) 0.32 0.43 0.32 0.38 17 14
2,3,3' 4,4' 5-HXCB(#156) 0.74 0.79 15 16 3.7 31
2,3,3'4,4' 5'-HXCB(#157) 0.15 0.18 0.34 04 0.87 0.78
2,3,3'4,4'55'-HpCB(#189) 0.08 0.09 0.44 0.49 0.28 0.27
Total(PCDDs+PCDFs) 2.03 2.46 5.613 5.616 1.267 1.328
Total(Co-PCBs) 12.15 13.23 6.097 7.216 65.816 59.46
Total(PCDDs+PCDFs+Co-PCBs) 14.18 15.69 1171 12.83 67.08 60.79
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2378
1368- 1379-T
eCDD Total (PCDDs+PCDFs) 2
378 2378 Others
PCDDs PCDFs
PCDDs 0CDD
(TEF) 12378 PeCDD
PCDFs
4
Co-PCBs #118
#105 (
Blank
) Co-PCBs eve) | (o ()
#126 2378-T4CDD 0.01 0 87
12378-P5CDD 0.01 0 932
PCB 123478-H6CDD 0.02 0 1021
123678-H6CDD 0.02 0 985
PCDDs/DFs 123789-H6CDD 0.02 0 86.3
3-2 1234678-H7CDD 0.02 0 86.1
08CDD 0.05 0.014 728
2378-T4CDF 0.01 0 824
(1:1)80ml 12378-P5CDF 0.01 0 885
23478-P5CDF 0.01 0.007 91.8
123478-H6CDF 0.02 0 97.9
123678-H6CDF 0.02 0 89.2
4 0CDD, 2347 123789-H6CDF 0.02 0 87.4
8-PeCDF,1234678-HpCDF,1234789-HpCDF, 234678-H6CDF 0.02 0 913
1234678-H7CDF 0.02 0.003 80.3
Co-PCB C 1234789-H7CDF 0.02 0.002 78.8
O8CDF 0.05 0 744
0-PCBs 77 118 105 3445
TeCB(#81) 0.1 0 721
3344
TeCB(#77) 0.1 0.034 72
3,3'44'5-
3-3 PeCB(#126) 0.1 0 719
3344'55'-
HXCB(#169) 0.1 0.009 783
5 2'34,4'5-
PeCB(#123) 1 0 813
40 120 2’3"414"5_
14 PeCB(#118) 1 0.112 87.8
2,3,3" 4,4
PeCB(#105) 1 0.06 87.2
234,4'5-
PeCB(#114) 1 0.014 835
30 2,3'4,4'55'-
Y HXCB(#167) 1 0.008 848
2,3,3'4,4'5-
HXCB(#156) 1 0.017 85.2
2,3,3' 4,4'5'-
HXCB(#157) 1 0.008 85.4
¢ 233 44'55'-
) HpCB(#189) 1 0 835
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6
« )
1368-TeCDD 9.1 21.2
1379-TeCDD 15.8
12378-PeCDD 1.9
123789-HxCDD 13.6
1234678-HpCDD 2.8 4.2
OCDD 104 0.0 0.0
2378-TeCDF 14.7
23478-PeCDF 7.0
1234678-HpCDF 8.3
3,3'44'-TeCB(#77) 6.7 14.6
3,3'4,4' 5-PeCB(#126) 2.0
2,3'4,4' 5-PeCB(#118) 43 35
2,3,3'4,4'-PeCB(#105) 9.6
2,3,3',4,4' 5-HxCB(#156) 8.8
7
(TEQ-pg/g) (pg/9)
( 0.03 14.18
( ) 0.04 15.69
D 28.57 10.11
1 0.04 11.71
2 0.03 12.83
D 28.57 9.14
1 0.18 67.08
2 0.18 60.79
D 0.00 9.85
7
3
30
(1:1)
(1:1)
30 TEQ
30
TEQ
TEQ
10
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4 John J. Ryan;Henry B. S. Conacher;Luz G. Pano dibenzo-p-dioxins and polychlorinated dibenzofur
pioet.a Gas chromatographic separations of alll ans on nine different stationary phases,Journal
36 tetra-to octa-polychlorinated of Chromatography,541,131-183,1991

Analytical Method of Dioxins in Edible Fat and Oil
Usefulness of Water and Methanol Addition

Satohiro Kihara, Tatsuya Oda, Masatsugu Igarashi,
Takaomi Nakamura and Kozo Fujita

A method using akaline hydrolysis and extraction with organic solvent is useful to analysis of dioxins
in oily foods. However, it is difficult to extract dioxins from edible fat and oil due to emulsion formation of
hydrolysate and organic solvent. To extract organic solvent, sample amount must be reduced. Then limit of
detection grow worse and recoveries go down on account of difficulty in operating. We found that water and
methanol (1:1) addition was useful to separate solvent layer from emulsion. Using this method, the limit of
detection and repeatability were satisfactory. The recovery rates of **C-labeled internal standard were within
arange from 60 to 103%.
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