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Validation of automated clean-up sysem for analysis o PCDD/Fs and coplanar PCBs in CRM fish samples
L1Jing-guang, WU Yong-ning, ZHANGJiarrging, ZHAO Yun-feng
(Nationd Ingitute of Nutrition and Food SHety , China CDC, Beijing 100050, China)

Abdract : An automated clean-up sysem was vdidated for dmultaneous analyssof polychlorinated- di benzo-p-
dioxins (PCDDs) , polychlori nated-di benzo-p- dibenzof urans (PCDFs) , and co-planar biphenyls (PCBSs) in
certified reference materids (CRM , fish sanple) . After Soxhlet extraction , 3 CRM fish sanpleswere clean-up
by automated fluid management sysem Rower Prep. Quartitation of target compounds was conducted by
HRQGC HRMS and isotope dilution technique. The average recovery of ¥ G labded cormpound ranged from
62. 4 % to 84. 3 % for PCDD/Fs and from 53. 1 % to 89. 2 % for POBs. All TEQ values obtained from the 3
CRM fish sanples were conrparable with their certified values, which indicate that it is suitable for trace

andyssof PCDD/Fs and coplanar PCBs.
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Chemidry , Andytica

&

o

- . (polychlorinated

di benzo-p-dioxins ,PCDDS) - -
(polychlorinated- di benzo-p-furans , PCDFs)
(polycholorinated biphenyls, PCB)

(2003CB415001) ;
(2001BA804A13 , 2001BAB04A19
2001BA804A45) ;
(2002AA217031)

70pgkg W ik
90 % ,
, PCDD/Fs PBs

20 80 Smth

This work was supported by the National Basc Ressarch Program
(2003CB415001) ; The Gant from National Sciecce and Techndogy
Program Funds ( 2001BA804A13,2001BA804A 19  2001BA8BO4A 45)
and The International Coordinated Key Project o the New/High
Techndogies Programmer . (2002AA217031) .

— 212 — CHINESE JOURNAL OF FOOD HYGIENE 2005 v 3



Rower Prep , & :
, PCDD/Fs PCBs ,
(TEQ) 27 (1)
, Rower Prep Om ,
/ (20 60m / (2/98,
, ) , (3 120m /
(2/1, ) ,
1 (49 16m / (1/1,
1.1 ) : (5) 10m
1.1 PCDD/Fs PCBs , (6) 90m
Cambridge Isotope Laboratories Inc. , , (2) -
PCDD/Fs  EPA1613 (5) PCBs :
(EDF8999) (EDF5999) (6) PCDD/F PCBs
(BEDF6999) (EDF9999, CSl CR 1.5h
CBCH# C¥), PCBs EPA1668A im,
(68A-LCS) (68A-
cS (68A-19) (68A- PCDDs/Fs  P(Bs 10 20u1
VS, Cal CR CB CHA CX) PCDD/Fs PCBs ,
1.1.2 (CRM)
EDF2526 EDF2525 EDF2524 Cambridge 1.4
Iotope Laboratories Inc 1.4.1
1.1.3 DB-5MS(60 m x 0. 32 mm x 0. 254 m) ;
, FHdher 280 ; ;
1.1.4 / 280 ; (0.99999) , 1.0 m/min
(Tace@C UltrasMATI5XP) F nnigan-Mat PCDD/Fs 120 1 mn, 43
(PVIS Power Prep) /min 220 2.3 /min
AX-21 , Huid 250 50 /min 310
Management Sysem Inc 10 mn
1.2 PBs 90 1 mn,
20 /min 180 3 /mn
., Pc PCDD/Fs P(Bs 300 1min
, 300 m / (1 1.4.2 El ,pos;
1) , 18h 260 :5 000V ; :60 eV ;
40 5m :10 000; (MID)
1.3
AVIS Rower Prep (1 2)
1 PCDD/sF
TCDD 319. 8965/321. 8936 M/M +2 TCDF 303. 9016/305. 8987 M/M +2
PeCDD 3565. 8546/357. 8516 M+2/M +4 PeCDF 339. 8597/341. 8567 M+2/M +4
HxCDD 389. 8157/391. 8127 M+2/M +4 HxCDF 373. 8208/375. 8178 M+2/M +4
HoCDD 423. 7766/425. 7737 M+2/M +4 HoCDF 407. 7818/400. 7789 M+2/M +4
oD 457. 7377/459. 7348 M+2/M +4 OCDF 441. 7428/443. 7399 M+2/M +4
BcToDD 331. 9368/333. 9339 M/M +2 B TCDF 315. 9419/317. 9389 M/M +2
B¢ pecDD 367. 8949/369. 8919 M+2/M +4 BG peCDF 351. 9000/353. 8970 M+2/M +4
& HxCDD 401. 8559/403. 8529 M +2/M+4 BG HCDF 333. 8639/385. 8610 M/M +2
B HDD 435. 8169/437. 8140 M+2/M +4 B HpCDF 417. 8253/419. 8220 M/M +2
BcomD 469. 7779/471. 7750 M+2/M+4
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T4CB 289. 9224/291. 9194 M/M +2 Bos 301. 9626/303. 9597 M/M + 2
P5CB 325. 8804/327. 8775 M+2/M +4 Bep® 337. 9207/339. 9178 M+2/M+4
H6CB 350. 8415/361. 8385 M+2/M +4 BG HeB 371. 8817/373. 8788 M+2/M +4
H7CB 393. 8025/395. 7995 M+2/M +4 BC HIB 405. 8428/407. 8398 M+2/M+4
, PCBs 53.1% 89.2%,
EPA1613Y  EPA1668"° EPA1613  EPA1668A
*ara, M/M + 2 el
M+2/M+4 ) 2.2 PCDDs/Fs  P(Bs
2.2.1 CRM BDF2524 CRM BEDF2524
, 3 , PCDD/
FS H
0
2 , PCBs
2.1 PCB81 ,
e PCDD/Fs :
62.4% 84.3%,°C
3 CRV EDF2524 pa/g
23,7 ,8TCDD ND (0. 10) 0.050.07 PCB 77 9.25 12.20+£9.77
1,2,3,7,8PeCOD ND (0. 18) 0.13+0.15 PCB 126 2.13 2.15+0.17
1,2,3,4,7 8HxCDD ND (0.31) 0.06+0.03 PCB 169 0.50 0.69+0.76
1,2,3,6,7 8 HxCDD ND (0. 31) 0.22+0.22 PCB 81 ND (1.03) 0.88+0.56
1,2,3,7,8,9-HxCDD ND (0. 33) 0.09+0.03 PCB 105 302. 42 286.00 +54. 3
1,2,3,4,6,7,8HCDD ND (0. 47) 0.60+1.08 PCB 114 22.06 18.50+£5.39
oD 1.30 1.22+1.92 PCB 118 755. 37 721.00 £ 96. 4
23,78 TODF 2.72 2.43+0.79 PCB 123 124.30 67.90 + 144. 00
1,2,3,7 8 PeCDF ND (0. 18) 0.00+0.12 PCB 156 75. 49 66. 40 £ 28. 20
23,47 ,8PCDF ND (0. 18) 0.19+0.14 PCB 157 19.78 19.40+7.55
12,3,4,7,8HCDF ND (0. 21) 0.06+0.08 PCB 167 32.78 30.50+£8.05
1.2,3,6,7,8HCDF ND (0. 19) 0.06+0.00 PCB 189 7.58 5.97+2.63
2.3,4.,6,7,8HCDF ND (0. 13) 0.07+0.08
1,2,37.,8,9HxCDF ND (0. 23) /
12,3,4,6,7,8HCDF ND (0. 20) /
12,3,4,7,8,9HpCDF ND (0. 15) 0.12+0.21
OCDF ND (0.34) 0.10+0.19
:ND ND A
2.2.2 CRM BEDF2525 PCB77 PCB126 PCB169 ,
CRM EDF2525 , 600 ng/kg ( 5)
PCB81 2.3
, 1,2,3,7,8,9 20 30
HXxCDF 1,2,3,4,7,8,9HoCDF ,
) , Gfino CRM
( 4 , 2 ( 3 4)
2.2.3 CRM BDF2526 (Cambridge Isotope
CRM BDF2526 , 17 Lab. ,CLL) 3 CRM
PCDD/F 3 PBs 17 PCDD/F , ,
25 ng/kg 50 )
ng/kg 75 ng/kg 100 1
ng/kg 250 ng/kg 3 PCB 2 PCDD/Fs
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4 CRV EDF2525 py/g
2,3,7,8TCDD 15.97 17.30+£2.58 PCB 77 1941. 50 1980 + 659
1,2,3,7,8PeCDD 3.71 3.88+1.22 PCB 126 595. 19 647 + 211
1,2,3,4,7,8HxCDD 0.64 0.31+£0.14 PCB 169 46. 89 55.8+12.6
1,2,3,6,7,8HxCDD 1.90 2.19+0.76 PCB 81 1705. 50 179.0+£35.1
1,2,3,7,8,9HxCDD 0.33 0.32+0.11 PCB 105 47571. 15 46800 + 8990
1,2,3,4,6,7,8HCDD 1.38 0.48+0.15 PCB 114 3900. 50 3390 + 1010
OCDD 6. 97 2.57+2.59 PCB 118 118264. 05 112000 + 16000
2.,3,7,8TCDF 25.09 24.50 +5.52 PCB 123 19037. 37 8410 + 14700
1,2,3,7,8PCDF 4.94 4.88+0.73 PCB 156 12886. 66 12600 + 2560
2.,3,4,7,8PCDF 13.94 14.50 +2.41 PCB 157 3205. 99 3290 + 619
1,2,3,4,7,8HxCDF 5.53 5.80+0.99 PCB 167 7775.75 7320 + 2010
1,2,3,6,7,8HxCDF 1.56 1.65+0.56 PCB 189 1415. 96 1480 + 287
2,3,4,6,7,8HXCDF 0.89 1.09+0.55
1,2,3,7,8,9HxCDF ND (0. 23) 0.09+0.14
1,2,3,4,6,7,8HCDF 0.50 0.59+0.61
1,2,3,4,7,8,9HCDF ND (0. 15) 0.08+0.11
OCDE 0.78 0.78+1.00
:ND ,ND
5 CRV EDF2526 pa/g
2.,3,7,8TCDD 19. 89 20.30+2.59 PCB 77 552. 07 528 + 69. 6
1,2,3,7,8PRCDD 40. 43 42.40+11.70 PCB 126 501. 01 494 +16.9
1,2,3,4,7,8HxCDD 55.43 56.40 +5.29 PCB 169 554. 45 568 +48.7
1,2,3,6,7,8HxCDD 55.68 54.6+13.5 PCB 81 9.99 4.90+10.4
1,2,3,7,8,9HxCDD 57.68 58.2+11.7 PCB 105 142. 15 138 +17.8
1,2,3,4,6,7,8HCDD 73.40 76.2+7.41 PCB 114 16. 60 10.4+8.93
OCDD 189. 90 199+51.8 PCB 118 428. 27 388+90.7
2.,3,7,8TCDF 19.21 20.1+0.77 PCB 123 57.09 35.5+73
1,2,3,7,8PCDF 46. 38 42.1+9.3 PCB 156 35.56 34.9+9.56
2.,3,4,7,8PCDF 40.72 40.8+4.86 PCB 157 8.53 8.05+7.47
1,2,3,4,7,8HxCDF 86. 27 84.1+9.53 PCB 167 20.08 17.2+8.02
1,2,3,6,7,8HxCDF 65. 89 61.1+13.1 PCB 189 4.97 4.16+2.38
2.,3.,4,6,7,8HXCDF 64. 45 60.9+4.55
1,2,3,7,8,9HxCDF 57.64 57.7+9.34
1,2,3,4,6,7,8HpCDF 91. 89 85.4+9.38
1,2,3,4,7,8,9HpCDF 83.09 76.1+31.6
OCDFE 178. 04 202+31.2
PCBs 86 ,
, EDF2526
1 2- 4
il
EDF2524 PCDD/F oD 2,3,7,8 TODF , 2,3,7,8TCDD
, EDF2525 , (TEF)
1,2,3,4,7,8HxCDD 1,2,3,4,6,7,8HpCDD 17 PODD/F 12
OD , PB  TEF TEF
4.17 1125 3.38
1,23,7,8,9HCDF 1,2,3,4,7,8,9%HpCDF (toxic equivdency , TEQ) (TEQ)
EDF2526  PCDD/F 2.,3,7,8TCDF L4
2.28 |
PCBs ,EDF2524 , TEQ
PCBS1 , TEQ
7 EDF2524
EDF2525 PCBS1 . PCDD/F , TEQ ,
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EDF2524

7 8 9 10 11 12 13 14 15 16 17
EDF2525

—
N
w
E
W
o |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

L s s

1 2 3 4 5 6 7 8 910 1112 13 14 15 16 17

1 2,3,7,8TC0OD, 2 1,2,3,7,8RCDD,3
123478HCD 4 1,2,3,6,7,8HCOD,5 1,2,3,7,8,
b 6 1,2,3,4,6,7,8HCOD,7 OCDD,8 2,3,7,8
TCOF9 1,2,3,78PCOF10 234,7,8RCMF11 1234,
78HC,12 1,23,6,7,8HCDF,13 1,2,3,7,8,9-HXCDF,14
2346,78HCDF15 1,234,6,78HCFI16 1234,
7,8 ,9-HoCDF ,17. OCDF

1 CRM PCDD/F
EDF2524
3
2
20— . .
_1 ..................................................................
-2
_3 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10 11 12
EDF2525
3
2 .
1
9} 0 hd . * . * . . .
_1. .
-2
_3 L 1 1 L L 1 1 L 1 1 1 Il
1 2 3 4 5 6 7 8 9 10 11 12
EDF2526
3
2
1 . ; M . P —— 5 "
20 . . _
-1
-2
-3

1 PCB77,2 PCB81,3 PBI105,4
PCB114,5 P(B118,6 PB123,7 PBI126,8 P1BI156,9
PCB157,10 PCB167,11 PCB169,12 PCB189

2 CRv RBs
1 TH) ’
TEQ EDF2525  EDF2526
TR
3
CRV EDF2524 , EDF2525  EDF2526

'R15,0657. 63 ; TQ450. 263
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6 17 PCDD/Fs 12

PCBs (1
TEF TEF
2,3,7,8TCDF 0.1 PCB 77 0. 0001
1,2,3,7,8PCDF 0.05 PCB 126 0.1
2.,3,4,7,8PCDF 0.5 PCB 169 0.01
1,2,3,4,7,8HxCDF 0.1 PCB 81 0. 0001
1,2,3,6,7,8HxCDF 0.1 PCB 105 0. 0001
2,3,4,6,7,8HxCDF 0.1 PCB 114 0. 0005
1,2,3,7,8,9HxCDF 0.1 PCB 118 0. 0001
1,2,3,4,6,7,8HCDF 0.01 PCB 123 0. 0001
1,2,3,4,7,8,9HCDF 0.01 PCB 156 0. 0005
OCDF 0. 0001 PCB 157 0. 0005
2,3,7,8TCDD 1.0 PCB 167 0. 00001
1,2,3,7,8PeCDD 1.0 PCB 189 0. 0001
1,2,3.4,7,8HCDD 0.1
1,2,3,6,7,8HxCDD 0.1
1,2,3,7,8,9HxCDD 0.1
1,2,3,4,6,7,8HpCDD 0.01
OCDbD 0. 0001
7 CRMV TEQ
EDF2524 EDF2525 EDF2526

0.70 0.97+0.52 119.57 124.34+33.34 187.54 188.15+26.67
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