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Abstract; Objective To prepare reference materials of dioxins and dioxin-like polychlorinated biphenyls in fish powder
matrix. Methods Using fly ash to feed grass carp, the fish samples were peeled, homogenized, dried, packed and
sterilized. After homogeneity and stability studies, coordinated values were determined by 8 laboratories, and the
uncertainty was evaluated. Results The reference material had good uniformity and the stability was more than 12 months.
The characteristic values of PCDD/Fs were 0.017-1.4 pg/g, the expanded uncertainty were 0.02-0.6 pg/g and the
characteristic values of DL-PCBs were 0.54-16 pg/g, expanded uncertainty were 0.28-6 pg/g. The matrix reference
material was approved by the evaluation committee (GBW (E) 100741). Conclusion The matrix reference material has
good homogeneity and stability, which can be used in the quality control for analyzing, laboratory ability verification,
analytical instrument calibration, analysis method accuracy evaluation and verification, etc.
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Table 1  Results of the homogeneity assessment of dioxins in fish power
o ‘ FI7(Q) ‘ (S »HFHTE(U) p s
£ 1) HN 2 [H] HN EiN] HN
2,3,7,8-TCDD 0. 000 2 0. 000 2 0. 000 0 0. 000 0 14 30 1.915 8 5
1,2,3,7,8-PeCDD 0.001 7 0.004 0 0.000 1 0.000 1 14 30 0.898 5 ¥5)
1.2,3.4,7,8-HxCDD 0.001 1 0.001 3 0.000 1 0.000 0 14 30 1.751 6 5
1,2,3,6,7,8-HxCDD 0.001 0 0.002 1 0. 000 1 0.000 1 14 30 1.034 6 5]
1,2,3,7,8,9-HxCDD 0.001 1 0.002 0 0. 000 1 0.000 1 14 30 1.181 2 5
1,2,3,4,6,7,8-HpCDD 0.0309 0.036 6 0.002 2 0.001 2 14 30 1.809 8 %)
OCDD 2. 1400 2.445 7 0.1529 0.0815 14 30 1. 8750 joks)
2,3,7,8-TCDF 0.042 0 0.045 3 0.003 0 0.001 5 14 30 1.986 6 5]
1,2,3,7,8-PeCDF 0.032 2 0.044 4 0.002 3 0.001 5 14 30 1.553 6 5]
2,3,4,7,8-PeCDF 0.032 1 0.073 9 0.002 3 0.002 5 14 30 0.932 1 5]
1,2,3,4,7,8-HxCDF 0.002 8 0.005 9 0. 000 2 0. 000 2 14 30 1.0313 15
1,2,3,6,7,8-HxCDF 0.004 3 0.004 6 0. 000 3 0. 000 2 14 30 1.988 2 5
2,3,4,6,7,8-HxCDF 0.003 4 0.003 6 0. 000 2 0. 000 1 14 30 2.016 1 5]
1,2,3,7,8,9-HxCDF 0.000 8 0.001 0 0.000 1 0.000 0 14 30 1.646 6 5]
1,2,3,4,6,7,8-HpCDF 0.002 2 0.002 3 0. 000 2 0.000 1 14 30 2.039 9 5]
1,2,3,4,7,8,9-HpCDF 0.000 9 0.000 9 0. 000 1 0. 000 0 14 30 2.019 6 5
OCDF 0.001 2 0.001 4 0. 000 1 0.000 0 14 30 1.721 1 4%5]
PCB 77 12.43 14.07 0. 89 0. 47 14 30 1.893 1 ¥
PCB 126 1.33 3.89 0.09 0.13 14 30 0.730 6 5]
PCB 169 0.22 0.24 0.02 0.01 14 30 1.909 7 ¥4
PCB 81 0.15 0.31 0.01 0.01 14 30 1.068 8 5]
PCB 105 37.42 52.08 2.67 1.74 14 30 1.539 4 5
PCB 114 0.37 0. 44 0.03 0.01 14 30 1.830 1 ¥12
PCB 118 312.82 440. 52 22.34 14. 68 14 30 1.5217 ¥5)
PCB 123 0.32 0.48 0.02 0.02 14 30 1.451 6 ¥
PCB 156 7.84 11.10 0.56 0.37 14 30 1.513 1 jofs)
PCB 157 0.80 1.63 0. 06 0.05 14 30 1.048 1 Y5
PCB 167 2.83 4. 88 0.20 0.16 14 30 1.244 7 ¥5)
PCB 189 2.30 3.96 0.16 0.13 14 30 1.245 4 %)

TELF, 05(14,30)= 2.
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Table 2 Results of short-term stability assessment of dioxins in fish power

x y B, By s* s(By) Lo.953 txs(By) ik
2,3,7,8-TCDD 5.0 0.032 8 -0.000 3 0.034 1 0. 000 00 0. 000 1 3.1820 0. 000 4 FasE
1,2,3,7,8-PeCDD 5.0 0.099 2 0.000 5 0.096 5 0. 000 03 0. 000 5 3.1820 0.001 5 e
1,2,3,4,7,8-HxCDD 5.0 0.048 2 -0.000 2 0.049 4 0. 000 01 0. 000 3 3.1820 0. 000 8 Fase
1,2,3,6,7,8-HxCDD 5.0 0.059 4 0. 000 1 0.058 7 0. 000 01 0. 000 3 3.1820 0.001 0 R
1,2,3,7,8,9-HxCDD 5.0 0. 028 2 0. 000 3 0.026 9 0. 000 00 0. 000 2 3.1820 0.000 5 FasE
1,2,3,4,6,7,8-HpCDD 5.0 0.3423 -0.001 1 0.348 0 0. 000 25 0.001 4 3.1820 0.004 4 e
0CDD 5.0 1. 8161 -0.007 9 1.8557 0. 006 82 0.007 2 3.1820 0.023 1 Fase
2,3,7,8-TCDF 5.0 0. 498 7 -0.000 6 0.501 6 0. 001 00 0.002 8 3.1820 0.008 8 FasE
1,2,3,7,8-PeCDF 5.0 0.301 3 0.001 8 0.292 2 0. 000 23 0.001 3 3.1820 0. 004 2 e
2,3,4,7,8-PeCDF 5.0 0.363 1 0. 000 6 0.360 2 0. 000 20 0.001 2 3.1820 0.004 0 Faoe
1,2,3,4,7,8-HxCDF 5.0 0.093 6 -0.000 7 0.097 3 0. 000 04 0.000 5 3.1820 0.001 7 R
1,2,3,6,7,8-HxCDF 5.0 0. 104 2 -0.001 2 0.110 3 0. 000 03 0.000 5 3.1820 0.001 5 R
2,3,4,6,7,8-HxCDF 5.0 0. 094 1 -0.001 1 0.099 6 0. 000 04 0.000 5 3.1820 0.001 7 e
1,2,3,7,8,9-HxCDF 5.0 0.023 6 0. 000 3 0.022 2 0. 000 00 0. 000 1 3.182 0 0. 000 2 Fase
1,2,3,4,6,7,8-HpCDF 5.0 0.063 4 -0.000 4 0.065 3 0. 000 02 0. 000 4 3.1820 0.001 2 FasE
1,2,3,4,7,8,9-HpCDF 5.0 0.026 3 -0.000 4 0. 028 4 0. 000 01 0. 000 2 3.1820 0. 000 7 FasE
OCDF 5.0 0.067 1 0. 000 0 0.067 0 0. 000 01 0. 000 2 3.1820 0. 000 8 FaoE
PCB 77 5.0 7.056 -0.041 7.261 0. 026 0.014 3.182 0. 045 e
PCB 126 5.0 2.725 -0. 005 2.749 0.022 0.013 3.182 0.041 R
PCB 169 5.0 0.810 0. 002 0.798 0. 001 0. 003 3.182 0.010 Roe
PCB 81 5.0 0.897 0.001 0. 894 0.003 0. 005 3.182 0.015 FaE
PCB 105 5.0 9.165 -0. 063 9.478 0.118 0. 030 3.182 0. 096 Fase
PCB 114 5.0 1.277 -0.009 1.323 0. 002 0. 004 3.182 0.013 R
PCB 118 5.0 23.246 -0.150 23.993 0. 467 0. 060 3.182 0. 191 e
PCB 123 5.0 1.192 -0.012 1.252 0.003 0. 005 3.182 0.015 e
PCB 156 5.0 5. 688 -0.034 5.857 0. 023 0.013 3.182 0.042 FasE
PCB 157 5.0 2.174 -0.008 2.214 0. 007 0. 007 3.182 0.023 FasE
PCB 167 5.0 3.314 -0.015 3.388 0. 020 0.012 3.182 0. 039 FaE
PCB 189 5.0 3.101 -0.013 3.164 0. 004 0. 005 3.182 0.017 Fase
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Table 3 Results of long-term stability assessment of dioxins in fish power

x ¥ B, Bo 52 s(By) Lo.95,3 t#s(By) i
2,3,7,8-TCDD 4.4 0.031 1 -0.000 5 0.033 2 0. 000 0 0.000 2 3.182 0 0. 000 6 e
1,2,3,7,8-PeCDD 4.4 0.099 9 -0. 000 3 0.101 3 0. 000 0 0. 000 4 3.182 0 0.001 3 faxE
1,2,3,4,7,8-HxCDD 4.4 0.049 5 0. 000 4 0.047 9 0. 000 0 0. 000 3 3.182 0 0. 000 9 e
1,2,3,6,7,8-HxCDD 4.4 0.055 6 -0.000 6 0.058 5 0. 000 0 0. 000 3 3.1820 0.001 0 FaE
1,2,3,7,8,9-HxCDD 4.4 0.028 0 -0. 000 3 0.029 3 0. 000 0 0. 000 2 3.1820 0. 000 7 FasE
1,2,3,4,6,7,8-HpCDD 4.4 0.3310 -0.002 0 0.339 8 0. 000 0 0. 000 7 3.1820 0.002 3 FaE
0CDD 4.4 1.591 5 0.003 7 1.5752 0.003 6 0. 006 2 3.182 0 0.019 7 FasE
2,3,7,8-TCDF 4.4 0.524 7 -0.000 8 0.528 2 0.001 6 0. 004 1 3.182 0 0.013 1 FaE
1,2,3,7,8-PeCDF 4.4 0.302 2 -0.000 1 0.302 6 0. 000 1 0.001 1 3.1820 0.003 6 FaE
2,3,4,7,8-PeCDF 4.4 0.395 3 -0.004 9 0.417 0 0. 000 1 0.001 0 3.182 0 0.003 1 Fase
1,2,3,4,7,8-HxCDF 4.4 0.095 3 -0. 000 3 0.096 8 0.000 1 0.000 8 3.1820 0.002 5 FaE
1,2,3,6,7,8-HxCDF 4.4 0.107 3 0.001 4 0.101 1 0. 000 0 0. 000 7 3.1820 0.002 2 Fase
2,3,4,6,7,8-HxCDF 4.4 0.093 5 -0.000 5 0.095 6 0.000 0 0. 000 7 3.182 0 0. 002 2 FasE
1,2,3,7,8,9-HxCDF 4.4 0.023 4 -0.000 5 0.025 4 0. 000 0 0. 000 2 3.1820 0. 000 7 FasE
1,2,3,4,6,7,8-HpCDF 4.4 0.064 0 -0.001 1 0.068 8 0. 000 0 0. 000 4 3.182 0 0.001 1 FaE
1,2,3,4,7,8,9-HpCDF 4.4 0.024 9 0.000 3 0.023 7 0. 000 0 0. 000 2 3.1820 0. 000 7 FaE
0CDF 4.4 0.063 4 0.001 1 0.058 4 0. 000 0 0. 000 5 3.1820 0.001 5 FasE
PCB 77 4.4 6.921 0.017 6. 848 0. 105 0.034 3.182 0.107 e
PCB 126 4.4 2.717 0. 002 2.709 0. 005 0. 007 3.182 0.023 Fase
PCB 169 4.4 0.766 0. 003 0.751 0. 002 0. 005 3.182 0.015 e
PCB 81 4.4 0. 900 -0.009 0.938 0. 004 0. 006 3.182 0.020 o
PCB 105 4.4 9. 063 0.153 8.392 0.113 0. 035 3.182 0.111 FaE
PCB 114 4.4 1.269 0. 004 1.249 0. 004 0. 006 3.182 0.020 e
PCB 118 4.4 23.580 0. 460 1.554 1.221 0.114 3.182 0. 364 FasE
PCB 123 4.4 1.170 0. 008 1.133 0. 001 0. 003 3.182 0.011 FasE
PCB 156 4.4 5.664 0. 030 5.531 0. 027 0.017 3.182 0. 054 Fase
PCB 157 4.4 2.184 0. 003 2.172 0. 005 0. 008 3.182 0. 024 FasE
PCB 167 4.4 3.373 0. 020 3.286 0. 006 0.008 3.182 0.025 e
PCB 189 4.4 3.029 0. 007 2.998 0. 002 0. 005 3.182 0.016 FasE
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Table 4 Results of dioxins in fish power( pg/g) Table 5 Evaluation results of uncertainty

M PR HEDR 22 e Wl bl WUpo s Urel_char  Wrel B Upel
2,3,7,8-TCDD 0.022 0. 006 1 /% /% /% /% /%
1,2,3,7,8-PeCDD 0. 081 0.021 2,3,7,8-TCDD 5.6 9.3 22.8 6.6  26.1
1,2,3,4,7,8-HxCDD 0. 040 0.009 6 1,2,3,7,8-PeCDD 3.5 8.4 221 6.8 249
1,2,3,6,7,8-HxCDD 0.051 0.011 1,2,3,4,7,8-HxCDD 8.7 10.0 19.9 7.3 25.0
1,2,3,7,8,9-HxCDD 0.034 0.015 1,2,3,6,7,8-HxCDD 1.7 10. 4 17.6 9.4 22.6
1,2,3,4,6,7,8-HpCDD 0.21 0.051 1,2,3,7,8,9-HxCDD 6.4 12.9 36.7 10.2 40.7
0CDD 14 0.27 1,2,3,4,6,7,8-HpCDD 5.7 6.2 204 54 22.7
2.3.7.8-TCDF 0.39 0. 095 0CDD 8.5 6.1 16.5 9.8 21.8
1.2.3.7.8-PeCDF 0.20 0. 047 2,3,7,8-TCDF 4.1 122 20.1 11.4  26.4
2.3.4.7.8-PeCDF 0.28 0,043 1,2,3,7,8-PeCDF 5.3 7.6 19.9 4.7  22.4
1.2.3.4.7,8-HxCDF 0.070 0.015 2,3,4,7,8-PeCDF 3.3 5.7 1227 4.7  15.0
1.2.3.6.7.8-HxCDF 0. 085 0. 020 1,2,3,4,7,8-HxCDF 1.5 12.8 18.1 8.0 23.6
2.3.4.6.7, 8-HxCDF 0. 079 0. 023 1,2,3,6,7,8-HxCDF 7.0 10.1 20.1 6.5 24.4

i 2,3,4,6,7,8-HxCDF 6.7 12.0 24.8 5.8  28.9
1,2,3,4,6,7,8-HpCDF 0. 044 0.023 1,2,3,4,6,7,8-HpCDF ~ 10.2  10.7  42.5 8.9  45.9
1,2,3,4,7,8,9-HpCDF 0.017 0-008 4 1,2,3,4,7,8,9-HpCDF  14.9  16.7  40.2 6.2  46.4
OCDF 0-058 0.027 OCDF 7.7 10.0  38.4 12.8 42.4
PCB 77 3.0 0.50 PCB 77 5.4 6.5 8.3 6.3 13.4
PCB 126 1.8 0.20 PCB 126 47 7.3 9.5 7.4 149
PCB 169 0.54 0.12 PCB 169 6.4 9.4 189 12.2  25.2
PCB 81 0.57 0.18 PCB 81 1.7 10.9  26.3 14.4  31.9
PCB 105 6.4 112 PCB 105 6.2 6.5 14.6 9.8 19.7
PCB 114 0.88 0.19 PCB 114 5.0 7.4 16.4 10.6  21.5
PCB 118 16 2.6 PCB 118 6.8 6.9 13.5 6.4 17.8
PCB 123 0. 80 0.19 PCB 123 4.2 6.5 20.2  11.9  24.7
PCB 156 3.6 0.39 PCB 156 4.5 4.8 8.9 6.9 13.0
PCB 157 1.3 0.36 PCB 157 1.4 6.2 22,2 1.5 24.3
PCB 167 2.2 0.14 PCB 167 3.5 5.9 5.4 7.2 11.3
PCB 189 2.0 0.24 PCB 189 3.5 3.1 9.9 10.5 15.2
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P , 2 WUPR ME AT 58 B wpy =, X 20 R
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JiR o
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Table 6 Characterization results of matrix reference

materials (pg/g)

&Y b HE{E P RAHE B (k=2)
2,3,7,8-TCDD 0. 022 0.012
1,2,3,7,8-PeCDD 0. 081 0. 042
1,2,3,4,7,8-HxCDD 0. 040 0. 020
1,2,3,6,7,8-HxCDD 0. 051 0. 024
1,2,3,7,8,9-HxCDD 0. 034 0. 028
1,2,3,4,6,7,8-HpCDD 0.21 0. 10
0CDD 1.4 0.6
2,3,7,8-TCDF 0.39 0.22
1,2,3,7,8-PeCDF 0.20 0. 10
2,3,4,7,8-PeCDF 0.28 0. 10
1,2,3,4,7,8-HxCDF 0. 070 0. 034
1,2,3,6,7,8-HxCDF 0. 085 0. 042
2,3,4,6,7,8-HxCDF 0.079 0. 046
1,2,3,4,6,7,8-HpCDF 0. 044 0. 042
1,2,3,4,7,8,9-HpCDF 0.017 0.016
OCDF 0. 058 0. 050
PCB 77 5.0 1.4
PCB 126 1.8 0.6
PCB 169 0.54 0.28
PCB 81 0.57 0.38
PCB 105 6.4 2.6
PCB 114 0. 88 0.38
PCB 118 16 6
PCB 123 0. 80 0. 40
PCB 156 3.6 1.0
PCB 157 1.3 0.8
PCB 167 2.2 0.6
PCB 189 2.0 0.6
3 4ig

AW ST 58 B PR Ry v R R TS R 2
SR 1843 43 A b o 00 ) F A L ) £ PR R B v
P 500 i, B5IHE AR E M R AT [ W, LT
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YRS PRI A 30045
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