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Simultaneous Determination of Polychloro(bromo)-Dibenzo Derivatives of

Dioxin and Furan in Edible Oil by HRGC-MS
LI Xiao-ming' . ZHANG Li-na'* , MU Jing-fang' , CHEN Peij’
(1. Guangdong Research Institute for Supervision and Testing of Product Quality, Guangzhou 510330, China;
2. State Key Laboratory of Organic Geochemistry . Guangzhou Institute of Geochemistry ., Chinese Academy
of Sciences » Guang=zhou 510640, China)

Abstract; HRGC-MS was applied to simultaneous determination of 17 polychloro-as well as 8 polybromo-
substituted dibenzodioxins and dibenzofurans in edible oil. The oil sample was purified by passing through acid silica
gel bed, multilayer silica gel column and Florisil column successively, in which eluants of »-C; Hy, , mixture of n-
CsHyy and CH,Cl; (974 3) , mixture of n-C; H;, +CH,CH, (40+60) and CH,Cl, in single were used respectively.
The eluates used for GC-MS analysis. Detection limits (3S/N) found for the 25 compounds were in the range of
0.022 3—1.67 pg » L', Values of recovery found were in the ranges of 97. 8% —118% with RSD's (2n=5) ranged
from 4.9% — 6. 7% and 96. 5% — 113% with RSD's (n=15) ranged from 6. 6% — 17%, for the polychloro-

substituted compounds and polybromo-substituted compounds respectively.

Keywords: HRGC-MS; PCDD's; PCDF's; PBDD's; PBDE's; Edible oil

(PCDD's)
: 2013-02-18 (PCDF's) (PBDD's)
: /
(20097204) (PBDEs) >
a1975—), . . ,
POPs . 1
* . E-mail:zhangln1234@126. com ’ °



A b/ i = ) 1

- )
x 9 I 9 ’
1 B2 - . : : PCDD's  PCDF's
\ ) [( , ) ( \ ?| PBDD's PBDF's
3 @<)/Q ’ ; N/ : (]
Hx(CI,Br) Hy(CL,Br) Hx(CLBr) Hy(CL.Br) R U S EPA1613[9] T(,y9ADO]
1 PCDD's.PBDD's.PCDF's  PBDF's , PCDD's  PCDF's
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Tab. 1 Standard solutions of working curves of PCDD’s and PCDF’s
o/ (pg s LD o/ Cpg s LD
cS CS, €Sy €S, CSq cS €S, €Sy €S, CSq
2.3,7,8-TCDD 0.5 2 10 40 200 OCDF 5 20 100 400 2000
2,3,7.8-TCDF 0.5 2 10 40 200 15C1,-2,3,7,8-TCDD 100 100 100 100 100
1.2.3,7,8-PcCDD 2.5 10 50 200 1000 15C15-2,3,7,8-TCDF 100 100 100 100 100
1.2.3,7,8 PeCDF 2.5 10 50 200 1000 15Cy,-1,2,3,7,8-PeCDD 100 100 100 100 100
2,3,4,7,8-PeCDF 2.5 10 50 200 1000 15Cy,-1,2,3,7,8-PeCDF 100 100 100 100 100
1,2,3,4,7,8-HxCDD 2.5 10 50 200 1000 15C1,-2,3.4,7,8-PeCDF 100 100 100 100 100
1.2,3,6,7,8-HxCDD 2.5 10 50 200 1000 | ¥C;-1.2,3,4,7,8-HxCDD 100 100 100 100 100
1.2,3.7.8,9-HxCDD 2.5 10 50 200 1000 | ¥C;,-1.2,3,6,7,8-HxCDD 100 100 100 100 100
1,2,3,4,7.8-HxCDF 2.5 10 50 200 1000 | '*C1»-1,2,3,4,7,8-HxCDF 100 100 100 100 100
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o/ (pg + L7H o/(ug « L7
cs,  CS, €Sy CSy  CS; cs, €S, €Sy CS,  CS
1,2,3,6,7,8-HxCDF 2.5 10 50 200 1000 || ¥Cy,-1,2,3,6,7.8-HxCDF 100 100 100 100 100
1.2,3,7,8,9-HxCDF 2.5 10 50 200 1000 || ¥Cy,-1,2,3,7,8,9-HxCDF 100 100 100 100 100
2.3,4,6,7,8-HxCDF 2.5 10 50 200 1000 || ¥Cy,-2.3,4,6,7.8-HxCDF 100 100 100 100 100
1,2,3,4,6,7,8-HpCDD 2.5 10 50 200 1000 [1¥Cy-1,2,3,4,6,7,8-HpCDD 100 100 100 100 100
1,2,3.4,6,7,8-HpCDF 2.5 10 50 200 1000 |[¥Cy-1,2,3,4,6,7,8-HpCDF 100 100 100 100 100
1,2,3.4,7,8,9-HpCDF 2.5 10 50 200 1000 [¥C;»-1,2.3,4,7,8,9-HpCDF 100 100 100 100 100
OCDD 5 20 100 400 2000 13Cy,-OCDD 100 100 100 100 100
2 PBDD's PBDF's 1 ul, 150 C, 2 min;
Tab. 2 Standard solutions of working curve of PBDD's and PBDF's 40 °C « min~! 220 °C ; 7.4°C » min "
o/ (pg + L7 300 C, 5 min,
€S, €S, CS; €S, CSs (ET"), (SIMD) ,
PR — S —— 10 0005 50 eV, 0.75 mA,
1,2,3.7,8-PeBDD 5 10 25 50 100 N N 250 C,250 C,
1,2,3,4,7,8-HxBDD 5 10 25 50 100 305 C,
1,2,3,6,7,8-HxBDD 5 10 25 50 100 1.3
1.2.3.7.8,9-HxBDD 5 10 25 50 100 5.00 g 500 mL
2,3,7,8-TBDF 12 5 10 20 . PCDD's PCDF’'s PBDD's  PBDF's
1,2,3.7,8PeBDF 5 10 25 50 50 Surrogate .
2,3.4,7,8-PeBDF 5 10 25 50 50 Florisil 20 uL.
15Cy,-1,2,3,7,8PeBDF 50 50 50 50 50
19C,,-2,3,7,8-TBDF 50 50 50 50 50 D 30 g / ’
19C,-2,3,4,7,8PeBDF 50 50 50 50 50
13Cy,-1,2,3,4,7,8-HxBDF 50 50 50 50 50 z2h, 60 mL
15Cy,-2,3,7,8-TBDD 40 40 40 40 40 ’ 2 mL,
13Cy,-1,2,3,6,7,8-HxBDD 10 10 10 10 10 2 ’
19C1,-1,2,3,7,8,9-HxBDD 30 30 30 30 30 2 em g g g
10 g 2 g .2 cm
1.2 ,150 mL - 97+3)
1) PCDD's  PCDF's DB-5MS , 2 mL,
(60 mX0. 25 mm,0. 25 pm); , 3) Florisil 2 cm .1 g Florisil
0.8 mL * min '; . .2 cm ,100 mL
1L, 90 C, 1 min; .80 mL - (40+60)
76 °C » min™* 200 C, 7 min; 80 mL PCDD' s
1.2 °C » min™' 275 C; 1.7 °C - PCDF's PBDD's PBDF's, N
min 300 C, (ET"), 20 pL, , .
(SIM) , 10 0003
55 eV, 0.80 mA, N 2
260 C,250 C,305 C, 2.1
2) PBDD's  PBDF's DB-5MS PCDD' s PCDF's PBDD' s
(30 m>0. 25 mm,0. 1 pm); . PBDF's CS,-CS; . PCDD's PCDF's
1.0 mL ¢ min™'; , PBDD's PBDF's
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s 1. 000, 3, (3S/N) 3,
3
Tab. 3 Linearity parameters and detection limits
o/(pg+ L7 o/(pg+ L7
1 2,3,7,8-TCDF 0.5~200 y=1.064 7 x+0.134 2 0.027 4
2 2,3,7,8-TCDD 0.5~200 y=0.969 6 x—0.257 4 0.022 3
3 1,2,3,7,8-PeCDF 2.5~1 000 y=1.030 8 x+0.016 7 0.072 4
4 2,3.,4,7,8PeCDF 2.5~1 000 y=0.963 7 x+0.041 5 0.095 2
5 1,2,3,7,8-PeCDD 2.5~1 000 y=1.052 9 x+0.029 3 0. 100
6 1,2,3,4,7,8-HxCDF 2.5~1 000 y=0.8317 x+0.015 0.101
7 1.,2,3,6,7,8-HxCDF 2.5~1 000 y=0.849 3 x—0.015 2 0.089 8
8 2,3,4,6,7,8-HxCDF 2.5~1 000 y=0.857 x—0. 000 6 0.105
9 1.2,3.4.7,.8-HxCDD 2.5~1 000 y=0.901 3 +0.011 3 0.092 0
10 1,2,3,6,7,8-HxCDD 2.5~1 000 y=1.110 2 x+0.001 5 0.103
11 1,2,3,7,8,9-HxCDD 2.5~1 000 y=1.126 7 x+0.007 6 0.106
12 1,2,3,7,8,9-HxCDF 2.5~1 000 y=0.888 x+0.008 8 0.061 1
13 1,2,3,4,6,7,8-HpCDF 2.5~1 000 y=0.708 3 x—0.509 2 0.088 9
14 1,2,3,4,6,7,8-HpCDD 2.5~1 000 y=1.029 2 x+0.033 7 0.136
15 1,2,3,4,7,8,9-HpCDF 2.5~1 000 y=0.711 2+0.034 1 0.085 1
16 OCDD 0.5~200 y=1.079 3 x+0.052 8 0. 146
OCDF 5~2 000 vy=0.919 7 x+0. 000 9 0.143
17 2,3,7,8-TBDF 1~20 y=1.020 2 x—0. 000 3 0.278
18 2,3,7,8-TBDD 1~20 y=1.088 3 x—0.023 7 0. 333
19 1,2,3,7,8-PeBDF 5~50 y=1.039 1 x+0.016 6 0. 556
20 2,3,4,7,8-PeBDF 5~50 y=1.039 5 x+0.03 0.556
21 1,2,3,7,8PeBDD 5~100 y=1.0379 x—0.028 8 1. 11
22 1,2,3,4,7,8-HxBDF 5~100 y=1.047 x-+0.002 5 1.67
23 1,2,3,4(6),7,8-HxBDD 5~100 y=1.046 8 x+0.040 4 1.67
24 1,2,3,7,8,9-HxBDD 5~100 y=1.053 5 x—0.007 2 1.67
2.2 PBDD's PBDF's PAR  Surrogate
PCDD's PCDF's , , 5 ) 4,
4 (n=5)
Tab. 4 Results of test for precision and recovery
RSD RSD
m/pg  m/pg /% /% m/pg  m/pg /% /%
2,3,7,8-TCDF 20 23.6 118 6.6 1,2,3,6,7,8-HxCDD 100 106 106 6.7
1,2,3,7,8-PeCDF 100 107 107 5.6 1,2,3,7,8,9-HxCDD 100 102 102 6.7
2,3,4,7,8-PeCDF 100 97.8 97.8 5.8 1,2,3,4,6,7,8-HpCDD 100 105 105 5.2
1,2,3,4,7,8-HxCDF 100 103 103 5.5 OCDD 200 214 107 6.2
1,2,3,6,7,8-HxCDF 100 101 101 5.4 2,3,7,8-TBDF 100 102 102 10
2,3,4,6,7,8-HxCDF 100 106 106 4.9 1,2,3,7,8-PeBDF 500 494 98.7 9.2
1,2,3,7,8,9-HxCDF 100 102 102 5.5 2,3,4,7,8PeBDF 500 540 108 13
1,2,3,4,6,7,8-HpCDF 100 104 104 5.3 2,3,7,8-TBDD 100 106 106 17
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RSD RSD
m/pg  m/pg /% /% m/pg  m/pg /% /%
OCDF 200 224 112 5.3 1,2.3,4,7,8-HxBDF 1 000 965 96. 5 6.6
1.2,3.,4,7,8.,9-HpCDF 100 103 103 6.4 1,2,3.7,8-PeBDD 500 565 113 11
2,3.7,8-TCDD 20 21.2 106 5.4 1.2,3,4(6),7,8-HxBDD 1000 1040 104 16
1,2,3,7,8PeCDD 100 99.1 99.1 5.1 1,2,3,7,8,9-HxBDD 500 530 106 13
1,2,3.,4,7,8-HxCDD 100 98.6 98.6 5.5
4 .PCDD’s  PCDF's PCDF's .
97.8% ~118% , (RSD) 2.4
4.9%~6.7%;PBDD's  PBDF's . . OPR-
96.5%~113% JRSD  6.6%~17%., HRGC-MS ,
U.S.EPA 1613")  TO-9AM . 2 C-PCDD' s
2.3 PCDF's "C-PBDD's "“C-PBDF's
2,3,7,8PCDD's/PCDF's 97.7%~101%,94.5% ~105% 3

2,3,7,8-PBDD' s/PBDF’ s Surrogate PCDD’ s PCDF's
. . (WHO-TEQ) 0.142,0.335,0.115 pg = g !,
5 . ; PBDD's  PBDF's . 5,
2,3,7,8-PBDD’ s/PBDF’ s 2,3,7,8PCDD's/ 2 3.
5 OPR
Tab. 5 Analytical results of OPR peanut oil samples
OPR- w/(pg g ")
m/pg m/pg /%
2,3,7,8-TCDF 60 60. 20 100 0. 007 80 — —
1,2,3,7,8PeCDF 300 300. 6 100 — — —
2,3,4,7,8-PeCDF 300 300. 5 100 0.109 0.312 —
1.2,3,4,7,8-HxCDF 300 298.6 99.5 0.022 6 — -
1,2.3,6,7,8-HxCDF 300 300. 9 100 — 0.010 1 0.020 6
2,3,4,6,7,8-HxCDF 300 301.3 100 — 0.011 3 —
1,2,3.,7,8,9-HxCDF 300 298.9 99. 6 — — —
1.2.3.4.6,7,8-HpCDF 300 302.5 101 0.002 36 0.001 26 —
1.2.3.4.7,8,9-HpCDF 300 298.5 99.5 — - -
OCDF 600 606. 2 101 — — —
2,3.7,8-TCDD 60 59.90 99. 8 - — 0.094 0
1.2,3,7,8-PeCDD 300 301. 3 100 — — —
1,2,3.4,7,8-HxCDD 300 298.9 99. 6 — — —
1,2,3.6,7,8-HxCDD 300 300. 1 100 — — —
1,2,3,7,8,9-HxCDD 300 298.7 99.6 — — —
1,2,3.4,6,7.8-HpCDD 300 303.0 101 — — —
OCDD 600 586. 3 97.7 — — —
2,3.7,8-TBDF 200 189.0 94.5 - - —
1,2,3.7,8-PeBDF 1 000 987.0 98.7 — — —
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OPR- w/(pge+g 1
m/pg m/pg /%
2,3,4.7,8-PeBDF 1 000 1024 102 - - -
2.3,7,8-TBDD 200 211.0 105 - - -
1,2,3,7,8-PeBDD 1000 977.0 97.7 — — —
1,2,3,4,7,8-HxBDF 2 000 2 028 101 - — -
1,2,3,4(6),7,8-HxBDD 2 000 2 041 102 — — -
1,2,3,7,8,9-HxBDD 1 000 973.0 97.3 - - —
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