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Preparation and certification of a reference material on PCDD/Fs and dI-PCBs in milk
WANG Xiang-yong, ZHANG Lei, LI Jing-guang, ZHAO Yun-feng
(Nanchang University, Jiangxi Nanchang 330047, China)

Abstract; Objective To enhance the laboratory ability of quality control and method validation in the determination of
natural occurring PCDD/Fs, dl-PCBs and their analoguesin milk, thereference material was prepared and certificated.
Methods The milk samples were homogenized, packed and cryodesiccated, then the PCDD/Fs and dI-PCBs were
analyzed by high resolution gas chromatography/high resolution mass spectrometry using isotope dilution and internal
standard quantization techniques. Afterthe homogeneity and stabilitytest, the certification was conducted with 5 qualified
laboratories. Results ~ The 10 bottles of milk samples were randomly selected and were tested for the cross-sample
homogeneity, and PCDD/Fs and dl-PCBs in milk samples were homogeneous. The stabilities of the PCDD/Fs and dI-PCBs
in milk samples were tested over one year at room temperature and the levels were stabilized. Conclusion The natural

reference material of PCDD/Fs and dl-PCBs in milk was first prepared and certificated and was intended to be used for

quality control and method validation in the determination of PCDD/Fs, dl-PCBs and their analoguesin milk samples.

Key words: Milk; high resolution gas chromatography-high resolution mass spetrometry; isotope dilution mass

spectrometry ; reference material; laboratory quality control; food safety
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Table 1  The statistics results about the homogeneities of PCDD/Fs and dl-PCBs in milk
& - EH N GRAL - AL F Fy01(9,40)
4H |1 A 4H |1 A 2H 1] il

378-TCDD 0. 081 0.174 0. 009 0. 004 9 40 2. 065 4.57
12378-PeCDD 0. 145 0.472 0.016 0.012 9 40 1.364 4.57
123478-HxCDD 0.061 0.425 0. 007 0.011 9 40 0.638 4.57
123678-HxCDD 1.520 2.788 0.169 0.070 9 40 2.422 4.57
123789-HxCDD 0.222 0. 427 0.025 0.011 9 40 2.312 4.57
1234678-HpCDD 0.766 2.996 0. 085 0.075 9 40 1. 137 4.57
OCDD 0. 694 3. 645 0.077 0.091 9 40 0. 847 4.57
2378-TCDF 0. 035 0.074 0. 004 0. 002 9 40 2.089 4.57
12378-PeCDF 0.053 0. 140 0. 006 0.003 9 40 1.679 4.57
23478-PeCDF 9.509 19.237 1. 057 0.481 9 40 2.197 4.57
123478-HxCDF 5.483 8.582 0. 609 0.215 9 40 2.839 4.57
123678-HxCDF 1. 686 4.591 4.591 0.115 9 40 1.632 4.57
234678-HxCDF 1.432 6.970 0. 159 0.174 9 40 0.913 4.57
1234678 -HpCDF 0. 826 2.897 0.092 0.072 9 40 1.267 4.57
1234789-HpCDF 0.250 0.570 0. 003 0. 001 9 40 1. 966 4.57
PCB77 42.739 54.916 4.749 1.373 9 40 3.459 4.57
PCB126 130. 842 595. 157 14.538 14. 879 9 40 0.977 4.57
PCB169 75.534 89. 640 8.393 2.241 9 40 2.241 4.57
PCB81 2.587 5.939 5.939 0. 148 9 40 1.936 4.57
PCB105 1.936 955. 611 61.529 23. 890 9 40 2.575 4.57
PCB114 74.573 191. 958 8.286 8.286 9 40 1.727 4.57
PCB118 5 717.490 9 554. 645 635.277 238. 866 9 40 2. 660 4.57
PCB123 19.936 139. 881 2.215 3.497 9 40 0. 663 4.57
PCB156 304. 029 1758.217 33.781 43.955 9 40 0.769 4.57
PCB157 30.962 30. 962 3.440 10. 716 9 40 0.321 4.57
PCB167 124.522 256.412 13. 836 6.410 9 40 2.158 4.57
PCB189 66. 630 444,728 7.403 11.118 9 40 0. 666 4.57
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Table 2 The statistics results about the stabilities of
PCDD/Fs and dI-PCBs in milk

Ay b, s(by)  $(0.95,3)0(0.95,3) xs(by) 4hig
2378-TCDD -0.003 0.012  3.182 0. 039 e
12378-PeCDD -0.002  0.020 3.182 0. 064 s
123478-HxCDD  -0.010 0. 006 3.182 0.018 ¥
123678-HxCDD  -0. 021 0. 030 3.182 0. 097 o
123789-HxCDD  -0.009  0.018 3.182 0. 057 ¥l
1234678-HpCDD -0.013  0.023  3.182 0.072 e
0CDD 0.008  0.021 3.182 0. 067 ot
2378-TCDF -0.006  0.006 3.182 0.018 ¥
12378-PeCDF -0.010  0.005 3.182 0.017 e
23478-PeCDF -0.164  0.106 3.182 0.338 e
123478-HxCDF  -0. 061 0.074 3.182 0.235 e
123678-HxCDF ~ -0.032 0. 043 3.182 0.136 ot e
234678-HxCDF ~ -0.004 0. 046 3.182 0. 145 o
123789-HxCDF 0.000  0.000 3.182 0. 000 e
1234678-HpCDF -0.028  0.035 3.182 0.111 o
1234789-HpCDF 0.004  0.003 3.182 0.010 e
OCDF 0.000  0.000 3.182 0. 000 e
PCB77 0.066 0.115 3.182 0.365 o
PCB126 -0.355  0.212  3.182 0. 675 fase
PCB169 0.028  0.087 3.182 0.277 o
PCB81 -0.040 0.028 3.182 0. 090 e
PCB105 0. 421 0. 455 3.182 1. 449 g
PCB114 0.144  0.047 3.182 0.151 e
PCB118 1.803  0.579 3.182 1.843 o

PCB123 0.057  0.071 3.182 0.227 o
PCB156 -0.005 0.888 3.182 2.825 o
PCB157 0.091 0.473 3.182 1.506 fa e
PCB167 0.173  0.195 3.182 0.620 ¥
PCB189 0.218 0.611 3.182 1.944 o
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Table 3 The uncertainty components ,total uncertainty

and expanded uncertainty of compounds in milk

[%=g7 S, Sy Sy Ue U

2378-TCDD 0. 04 0.03 0.15 0.16 0.32
12378-PeCDD 0. 06 0.03 0.24 0.25 0.50
123478-HxCDD 0.09 0.02 0.07 0.12 0.23
123678-HxCDD 0.13 0.14 0.36 0.41 0.82
123789-HxCDD 0.11 0.05 0.22 0.25 0.50
1234678-HpCDD 0.15 0. 05 0.27 0.31 0.63
0CDD 0.50 0. 06 0.25 0.56 1.10
2378-TCDF 0.07 0.02 0.07 0.10 0.20
12378-PeCDF 0.11 0.02 0.07 0.13 0.26
23478-PeCDF 0.29 0. 34 1.28 1. 40 2.70
123478-HxCDF 0.31 0.28 0.89 0.98 2.00
123678-HxCDF 0.31 0.12 0.51 0.61 1.20
234678-HxCDF 0.23 0.09 0.55 0. 60 1.20
1234678 -HpCDF 0.13 0. 06 0.42 0. 44 0.90
1234789-HpCDF 0.01 0.02 0.04 0. 04 0.09
PCB77 0. 66 0.82 1.38 1.70 3.50
PCB126 2.49 0. 82 2.55 3.70 7.30
PCB169 1.28 1.11 1. 04 2.00 4.00
PCB81 0.35 0.17 0.34 0.52 1.00
PCB105 3.25 2.74 5.47 6.90  14.00
PCB114 1.67 0. 84 0.57 2.00 3.90
PCB118 13.82 8.90 6.95 17.00  36.00
PCB123 0.48 0.40 0. 86 1.10 2.10
PCB156 2.80 1. 40 10. 65 11.00  22.00
PCB157 1. 66 0. 69 5.68 6. 00 12. 00
PCB167 2.72 1.22 2.34 3.80 7. 60
PCB189 2.09 0.71 7.33 7.70 15.00
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Table 4  Certificated values of PCDD/Fs and dI-PCBs in milk

&Y FRAEE SN E B RN E S a&w bR BN A2 AN E
2378-TCDD 0. 46 0.16 0.32 1234789-HpCDF 0.24 0. 040 0. 090
12378-PeCDD 1. 80 0.25 0. 50 PCB77 9.32 1.7 3.5
123478-HxCDD 0.72 0.12 0.23 PCBI126 34. 45 3.7 7.3
123678-HxCDD 1.94 0.41 0.82 PCB169 14.51 2.0 4.0
123789-HxCDD 0. 65 0.25 0.50 PCBS1 3.70 0.52 1.0
1234678-HpCDD 1.94 0.31 0. 63 PCB105 53.87 6.9 14.0
OCDD 2.83 0. 56 1. 10 PCB114 17.44 2.0 3.9
2378-TCDF 0.41 0.10 0.20 PCBI118 176. 18 17.0 36.0
12378-PeCDF 0.58 0.13 0.26 PCB123 9.09 1.1 2.1
23478-PeCDF 7.14 1. 40 2.70 PCBI156 50. 88 11.0 22.0
123478-HxCDF 4.28 0.98 2.00 PCB157 22.04 6.0 12.0
123678-HxCDF 4.48 0.61 1. 20 PCB167 25.32 3.8 7.6
234678-HxCDF 3.51 0. 60 1. 20 PCB189 26. 18 7.7 15.0
1234678-HpCDF 2.10 0. 44 0.90

1 :123789-HxCDF ,OCDF #5 t 45 S A — 3k, £ 9 2
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