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Abstract We developed an analytical method for accurately determining the concentrations of
dioxin and polychlorinated biphenyls(PCBs) in a blood volume of 5 g. Inter-laboratory crosscheck is
available for maintaining the quality of dioxin and PCB analysis. We carried out the crosschecks of
dioxin and PCB analysis in the blood with domestic analysis organizations. Two crosschecks each of
dioxin and PCB analysis were carried out from 2007 through 2011. As a result, the findings of our
analysis accorded well with the analyses of the other organizations. We believe that our analytical

method is sufficiently reliable.
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K3 MY A4 F 2 CHERERESE (2007 4)

SINTREBATE DM (pg/g wet) 5 BB O 45T

A B C D F Mean  Med. SD Max Min CvV
PCDDs 2,3,7,8-TeCDD 0.0034 0.0033 0.0035 ND  ND

1,2,3,7,8-PeCDD 0.014 0.016 0.015 0.016 0.018 | 0.016 0.015 0.0015 0.019 0.014 9.7%

1,2,3.4,7,8-HxCDD 0.0057 0.0078 0.0068 0.0085 0.010 |0.0073 0.0071 0.0015 0.010 0.0054 20.9%

1,2,3.6,7,8-HxCDD 0.048 0.047 0.046 0.042 0.060 | 0.048 0.047 0.0065 0.061 0.037 13.6%

1,2,3.7.8,9-HxCDD 0.0082 0.0075 0.0090 0.0092 0.012 |0.0089 0.0089 0.0018 0.014 0.0060 19.7%

1,2,3,4,6,7,8-HpCDD 0.058 0.046 0.055 0.053 0.18 | 0.074 0.055 0.052 0.20 0.044 70.8%

OCDD 058 056 062 0.5 2.0 | 0.83 058 060 2.2 053 72.7%

Total PCDDs 0.72 0.69 0.76 0.69 2.3 | 098 0.72 066 24 066 67.1%

Total PCDDs-TEQ 0.025 0.026 0.025 0.025 0.029 | 0.026 0.025 0.0023 0.030 0.021 8.8%
PCDFs 2,3,7,8-TeCDF 0.0044 0.0033 0.004 ND  ND
1.2,3.7,8-PeCDF 0.0027 0.0030 ND ND  ND

2.3,4,7,8-PeCDF 0.030 0.029 0.031 0.027 0.029 | 0.029 0.030 0.0019 0.032 0.024 6.6%

1.2,3,4,7.8-HxCDF 0.0097 0.010 0.011 0.011 0.010 | 0.010 0.010 0.00098 0.012 0.0070 9.6%

1.2,3,6,7.8-HxCDF 0.010 0.011 0.011 0.011 0.011 | 0.011 0.011 0.00084 0.013 0.009 7.7%
1.2,3,7,8,9-HxCDF ND ND ND ND ND
2.3,4,6,7,8-HxCDF 0.0047 0.0035 0.0043 0.0065 ND
1,2.3,4.6,7,8-HpCDF 0.0087 0.0073 0.0072 0.0079 ND
1.2,3.4,7,8,9-HpCDF ND ND ND ND ND
OCDF ND ND ND ND ND

Total PCDFs 0.070 0.064 0.069 0.067 0.050 | 0.068 0.069 0.0036 0.072 0.060 5.3%

Total PCDFs-TEQ 0.012 0.011 0.012 0.011 0.012 | 0.012 0.012 0.00066 0.013 0.010 5.7%
Non-  3.4,4',5-TeCB(#81) 0.0082 ND  0.0089 0.0095 ND
;rég‘; 3.3.4,4-TeCB(#77) 0.016 0.018 0.0093 0.011 ND

3.3',4,4',5-PeCB (#126) 0.18 0.24 0.22 0.27 0.19 | 0.22 0.22 0.036 0.31 0.18 16.5%

3.3,4,4',5,5-HxCB(#169) 0.11 0.13 0.14 0.13 0.12 | 0.13 0.13 0.010 0.15 0.11 8.2%

Total Non-Ortho PCBs 0.32 0.38 038 042 0.31 | 0.37 0.37 0.038 0.46 0.32 10.3%

Total Non-Ortho PCBs-TEQ ~ 0.021 0.028 0.026 0.031 0.022 | 0.026 0.026 0.0037 0.035 0.021 14.5%

Mono- 2',3,4,4',5-PeCB(#123) 0.63 0.73 070 0.56 0.73 | 0.67 0.68 0.078 0.82 0.54 11.7%

;rctgz 2.3',4,4' 5-PeCB(#118) 36 37 37 36 31 35 36 2.4 38 31 6.7%

2.3.3,4,4-PeCB (#105) 61 69 69 6.2 64 | 65 6.4 038 7.1 60 59%

2.3.4,4'5-PeCB (#114) 23 27 28 29 22|26 27 03 30 20 11.6%

2.3.4,4',5,5-HxCB(#167) 50 53 55 56 40 | 51 53 05 59 39 11.7%

2.3,34,4 5-HxCB(#156) 13 13 14 14 12 13 13 1.0 15 11 8.0%

2.3,3 4,4 5-HxCB(#157) 34 31 35 34 28 | 32 34 02 36 26 88%

2,3,3.4,4,55-HpCB(#189) 15 1.8 20 16 16 | 1.7 1.7 017 20 15 10.1%

Total Mono-Ortho PCBs 67 70 73 70 61 68 69 4.4 73 59 6.5%

Total Mono-Ortho PCBs-TEQ 0.0020 0.0021 0.0022 0.0021 0.0018|0.0020 0.0021 0.00013 0.0022 0.0018 6.5%

Total 69 71 74 71 63 70 70 3.9 75 62 5.6%

Total TEQ 0.060 0.067 0.066 0.069 0.063 | 0.065 0.065 0.0038 0.072 0.060 5.9%

NEWi & (mg/g) 51 52 48 55 47 | 51 51 033 59 4.6 6.4%
R (g) 30 20 10 7 5
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F4 MRS A 4 EIERE (TEQ, 2007 4F)
ST B I 0D {7 il Y 15128 <)
A B C D E Mean Median  SD Max Min CV
PCDDs-TEQ 4.9 5.0 5.3 4.6 6.2 5.2 5.0 0.62 6.2 4.6 11.9%
PCDFs-TEQ 2.3 2.2 2.6 2.0 2.5 2.3 2.3 0.21 2.6 2.0 9.0%
Non-Orth PCBs-TEQ 4.2 5.4 5.4 5.7 4.8 5.1 5.4 0.59 5.7 4.2 11.7%
Mono-Ortho-PCBs-TEQ 0.39 0.41 0.45 0.39 0.39 | 0.41 0.39 0.027  0.45 0.39 6.6%
Total TEQ 12 13 14 13 14 13 13 0.83 14 12 6.4%
(pg-TEQ/g lipid)
x5 My (4% VEMERR (TEQ, 2010 4F)
SRR B o0 1 52 i 7 B D AEET
A B C D E F G |Mean SD Max Min Cv
PCDDs-TEQ 20 26 30 26 39 28 36| 29 063 3.9 2.0 21.6%
PCDFs-TEQ 099 1.3 1.2 098 15 14 14| 1.3 0.20 1.5 0.98 15.8%
Sample 1 Non-Orth PCBs-TEQ 22 17 25 24 32 23 25| 24 0.4 3.2 1.7 19.2%
Mono-Ortho-PCBs-TEQ 0.23 0.20 0.26 0.22 0.32 0.24 0.29] 0.25 0.041 0.32 0.20 16.3%
Total TEQ 54 58 7.0 6.2 89 6.8 7.7| 6.8 1.2 8.9 5.4 17.5%
PCDDs-TEQ 1.9 2.1 33 26 24 25 29| 25 047 3.3 1.9 18.6%
PCDFs-TEQ 0.72 1.0 1.5 0.8 1.0 1.1 0.9 1.0 0.25 1.5 0.72 24.3%
Sample 2 Non-Orth PCBs-TEQ 0.52 0.23 1.2 0.62 0.66 0.65 0.84| 0.67 0.30 1.2 0.23 44.3%
Mono-Ortho-PCBs-TEQ 0.058 0.046 0.089 0.057 0.058 0.062 0.012| 0.054 0.023 0.089 0.012 42.3%
Total TEQ 3.2 34 6.1 41 41 42 48| 43 09% 6.1 3.2 22.4%
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2010 FF QML ¥ A+ F 2 VigEDO 7 O A
F v 7 1E 2B OB T 8 HEE THIE L 7273,
1 #B9® PCDDs & PCDFs OHllEHD Z A 27
2% WBR72DT, ZOWBOWEMY REMHL
LTI 22 S BRAE L, 7 BREI DB E 4G R TR L
7o, M T A% VIEED 7B O Total
PCDDs, PCDFs, Non-Ortho PCBs, Mono-Ortho
PCBs, Total TEQ @ *F-31# 1Z Sample 1 7% 2,9,
1.3, 2.4, 0.25, 6.8pg-TEQ/glipid, Sample2 7%
2.5, 1.0, 0.67, 0.054, 4.3pg-TEQ/g lipid T
otz CVIZZENLN Sample 1 2%21.6, 15.8,
19.2, 16.3, 17.5%, Sample 2 7°18.6, 24.3, 44.3,
42.3, 22.4% THh o7z (£5). R CV RS
Do BEREIEZ 0 AF = v ZIZHW 2 IMEEE O
Total TEQ OF3MHA6.8% 4.3 pg-TEQ/g lipid
TRIRETH o722 &, W IaIGTREE O fiE D
INTG I RDPRREPT2T L, SRREEORET
FRAEDENZ L A BN %E 2 5172, Sample &

P

(pg-TEQ/g lipid)

#wN—ZAD CV X Sample 1 #811.8, 15.0, 10.0,

8.4, 6.2%, Sample22°7.6, 11.6, 30.0, 45.5,
4.1%THY, RIFFEZRN—ZAD CVIZHXR1/2
BETH 5. M THRAEIZ PCDDs %% 0.098~
4.0pg/g lipid, PCDFs %% 0.036~4.0 pg/g lipid,

Non-Ortho PCBs 7% 0.12 ~15 pg/g lipid,

Mono-Ortho PCBs 7% 0.3~71 pg/g lipid 7% %E
SNTEY, WREOFEO M TILMEfE 6
T ELWEDNREL Lo RENH 5. For Dl
SEMEIEFED O F IR LA, FIiEL B—3,L
THY M 51 4% >, PCBEH—FHHriko
TAF XL VHNEMIZZYTH D & HII L7,

2010 FED 7 a0 AF = v 7 TIEESHHEBEO
Sample T8 N— A2 TOEBNI/N S HHEFRIX
BL—HIT LI LPMHRETEZ7DT, BHEED
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7z.
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F6 ik PCB iMllsE#H (2008 4F)
ST B A 0 T A 6 HEEI D HaET
A B C D E F Mean Median  SD Max Min CV
MoCBs 1.7 0.53 0 2.0 NA NA 1.0 1.1 0.93 2.0 0 -
DiCBs 0.40 0.39 0 1.9 NA NA | 0.66 0.39 0.82 1.9 0 -
TrCBs 6.2 58 59 54 43 54 5.5 5.6 0.68 6.2 4.3 12.5%
TeCBs 40 36 33 29 38 37 36 37 4 40 29 11.9%
PeCBs 110 90 33 81 91 93 91 91 10 110 81 11.2%
HxCBs 320 420 350 330 370 330 350 340 37 420 320 10.6%
HpCBs 280 260 250 250 280 260 260 260 14 280 250 5.3%
OcCBs 65 55 48 56 66 55 57 55 6.7 66 48 11.7%
NoCBs 7.2 86 64 63 7.0 7.4 7.2 7.1 0.83 8.6 6.3 11.6%
DeCBs 3.1 3.6 32 28 33 3.0 3.1 3.1 0.28 3.6 2.8 8.8%
Total PCBs 830 80 780 760 80 790 820 810 46 830 760 5.6%
(pg/g-wet)
%7 i PCBMIsERR (2010 47)
SRR EE F 00 I 5 i 7 B D EET

A B C D E F G | Mean SD Max  Min CvV

MoCBs 0 0 0 0 1.5 NA NA|0.25 0.61 0 1.5 -
DiCBs 0 0 0 0 24 NA NA | 040 0.97 0 2.4 -
TrCBs 0 065 0 0 1.2 0.70 0.30| 0.42 0.49 0 1.2 -
TeCBs 6.0 69 65 38 7.3 6.3 63| 6.1 1.2 38 7.3 19.9
PeCBs 15 21 14 14 19 19 19 17 3.1 14 21 18.0
Sample 1 HxCBs 210 200 180 160 210 200 200 | 190 18 160 210 9.2
HpCBs 170 160 140 160 170 160 150 | 160 12 140 170 7.5
OcCBs 42 37 37 31 45 3B 30 39 3.6 30 45 9.4
NoCBs 1.0 45 48 38 4.2 46 4.4 3.8 1.4 1.0 4.8 37.3
DeCBs 0 20 20 15 1.7 20 1.7| 1.5 0.78 0 2.0 50.8
Total PCBs 450 430 390 380 460 420 400 | 420 32 380 460 7.6
MoCBs 0 0 1.2 NA NA | 0.19 0.47 1.2 -
DiCBs 0 0 2.2 NA NA | 0.37 0.9 2.2 -
TrCBs 0.65 0.82 1.8 0.70 0.56| 0.66 0.66 1.8 -
TeCBs 3.0 48 36 2.3 50 36 4.0 3.7 1.0 23 50 27.9
PeCBs 80 10 87 7.1 99 9.3 10 | 8.9 1.2 7.1 10 13.1
Sample 2 HxCBs 74 70 65 53 72 68 76 67 7.6 53 74 11.3
HpCBs 46 49 39 40 51 45 45 45 4.7 39 51 10.5
OcCBs 9.0 82 7.6 6.8 96 6.6 7.1 8.0 1.2 6.6 10 15.1
NoCBs 0 094 1.2 10 1.0 1.1 1.2]0.8 0.44 0 1.2 50.5
DeCBs 0 0.49 0.51 0.40 0.50 0.70 0.42| 0.43 0.23 0 0.70  54.0
Total-PCBs 140 140 130 110 150 130 140 | 130 15 110 150  11.2

(pg/g-wet)
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2011 4E D Bk b HxCBs 238 b £ % 74 [ A
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MoCBs, DiCBs D & % 1T o T\ 7%\ A3 [A] 1
fKIZARTTD Total PCBIEED 0.8-2%TH 1,
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