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Abstract A gas chmm atography— tandem mass spectran etricm ethod w as developed for he detem +
nation of polybran nated diphenyl ethers( PBDEs) residues nchding BDE-28 BDE-47 BDE-64
BDE-83 BDE-99 BDE-10Q0 BDE-153 and BDE-154 n bHod sanple The electron ion ization m ass
spectran etry /m ass spectranetty( EIMSMS) spectra of PBDEswere analyzed Expermental param—
eters nfliencng the behaviour of canpounds in the mode of EIMSM S were nvestigated and opt
mized The sanple was extracted with hexane— acetone by ultrasonic assisted exiraction and cleaned-
up w ith silica and acidic silica Under the optmal conditbng themethod detecton In it(MDL) was
lowerthan 1.5 B g/kg the average recoveries of 8 PBDEs fran spiked sanples at wo fortification lew
els of 10. 0 and 25. 0 Hg/kg varied fran 826 to 1126 wih relative standard deviations(RSDs) of
3. % — 13 . The calbratbn cuwes of all PBDE s showed good Inearities n the range of 10. 0— 500
Hg /kg with correlatbn coefficientsmore than 0. 994 7. The result ind icated that the poposed m ethod
had great potential in the analysis of PBDE s resdues in food

Key words gas chramatography— tandem mass specirometry brom inated flane retaddants poly
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(Msms)y 'V , EIMSMS , ,
: PBDEs GC-EIMSMS e
PBDEs GC- EIMSMS 8  PBDEs( BDE-28
BDE-47 BDE-66 BDE-85 BDE-99 BDE-100 BDE-153  BDE-154) , EIMSMS
PBDE s MSMS
1
1. 1
V arian Saturn 2100 GC-M S/M S , El , CP-8410 ,
(EFC) 3900 , Star Toobar - ; KQ3200E (
):
PBDEs BDE-28 BDE-47 BDE-66 BDE-85 BDE-99 BDE-100 BDE-153  BDE-154
(50mg/l, 1.00mL), Accu Standard : 8 PBDEs
500 Hg /L ; , 5.0 Hg/kg PCB-103( IS) 10
50 100 250 500 Mg/, 8 PBDEs
( Tedia ); NaSOs ( ): 650°TC
4k ( ): 75~ 150 Bm, 250 C 2 h
m ( ): m(H,S04) =100 : 44 H, 0., ,
1.2
10.0 g , ISmL ( 1:1) 10 m in
; 10 mL 2, 3 , 2~
3 mL , .5¢ NSO, 1.0g 5.0¢g
3.0 g Na0g4 10 mL ,
, 30mL - CH, Ch( 1:1) ,
, 1.00mL 5.0 Hg/kg PCB-103( IS) 0. 50 mlL,
[18]
.3 GC-EIMSMS
GC : HP-3MS (30 m x 0.25 mm X 0.25 Hm); He (
99.99% ); 1.00 mL/m n ; 1. 00 HI;
260 C 140 C ( 1.0 min), 25 C /mn 220 C ( .Ommn),
2.5C /mn 280 C, 30 C /min 300 C( 3.0 mn)
MSMS 250 C; 40 C; 280 C; (1x10
)1 550V; 300V; EI 70 &, 85 HA,
1 500 Hg (AGC) 5 000 counts ;
m/z 9
2
2.1 CID
8 PBDEs , MS , MS
) (CD) v ., , CD
0~3V 250 Hg/l. 8 PBDEs 8 PBDEs

MSMS 1

[ 11-12]
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1 8 PBDEs MS/MS
Tablel MSMS analytical param eters of 8 PBDE s and ntemal standard
No PBDE s fy /min M ass scan rangem /z Parent ionm /z Product on m /z CD volage U /V
IS PCB-103 7. 205 144~ 330 326 289 291 1. 70
1 BDE-28 10. 229 180~ 415 408 246 248 2.20
2 BDE-47 14. 578 214~ 495 486 324, 326 328 3.00
3 BDE-66 15. 463 214~ 495 486 324, 326 328 2. 80
4 BDE-100 18. 689 250~ 575 566 404 406 2. 60
5 BDE-99 20. 157 250~ 575 566 404 406 2. 40
6 BDE-85 22. 705 250~ 575 566 404 406 2. 40
7 BDE-154 23. 911 284~ 650 644 482, 484 48 2.9
8 BDE-153 26. 125 284~ 650 644 482, 484 486 2.8
2.2 EIMSMS
PBDE s o
BDE-47 PBDEs EIMSMS ( 1) PBDEs EIMS/
MS R 2Br , 8 PBDEs
Br
€, H Br 0
M .486
48 C,H,Br,0**
Br
0 486(100.0%) , 484(68.2%) -2Br M_.326
+e , m/z
pr SO0 ARA7H0) 326(100.0%), 324(51.1%)
490(16.3%) -‘4b7(13.0%) 328(49.4%), 327(13.0%)
485(8.9%)  39(8.5%) S
483(2.3% 1(2.1%)
1 BDE47 EIMS/MS
Fi.1l EIMSMS spectun unscramb ling of BDE-47
2.3 EIMSM S
PBDE s , 2 (220 250 C) MSMS
, 250 C ,
250°7C
m [z 3~ 11 , m/z9 BDE-1000 MS/MS
s m/z9
EIMS/MS , 8 HA EI
MSMS R 8 PBDEs 85 HA
. s El
25ms AGC
2.4 GC- EIMSMS
EIMSMS 8 PBDEs 2A 8 PBDEs
GC-EIMSMS ) )
2.5
, 1. 00 B L GC-EIMS/MS ,
GC— EIMS/MS (y)
(% Hglkg) () (MDL, S N 23)
2 GC-EIMSMS 10. 0~ 500 Pg/kg 2 , PBDEs
0.994 7~ 0. 999 3 . BDES5 BDE-153 MDL 1.0 1.5Hg/kg |

6 _ PBDEs, MDL

0.86 Ug /kg
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2.6
1.0 g 10.0 25.0 Hg/kg 8 PBDE s ,
[ 18] : EIMS MS 5 . RS 2
, 8% ~ 1126, RSD 13 , PBDE s
2.7 EIMSM S
EIMSMS ,
, GC-EIMSMS GC- EIMS
2B 8 PBDEs GC-EIMS , , GC-EIMS ,
MS , 3A 3B
PBDEs GC-EIMSMS R PBDE s ,
, , , 3A 3B
, GC-EIMSMS
4
A
60
1 2
5 a
40_
6 8 -
- 3
20
Py
16 1‘5 2‘0 2‘5
t/min
2 8 PBDEs GC-EIMSMS(A) GC-EIMS (B)
Fig2 GC- EIMS/MS(A)and GC— EIMS(B) chiomatograns of 8§ PBDEs standard
A 250Hg/kg B. 1. 5mg/kg thenumbers denoted were the same as those in table 1
2 8 PBDEs (r) (MDL) (n=75)
Tabk 2 Regressbn equatons correlaton coefficents(r), method detection lmits(MDL),
mean sp ked recoveries and R®s for § PBDEs( n=5)
PEDE R . . MDL Added 10. 0 M g /kg Added 25. 0 B g/kg
° cgresson equatin i w (Mg kg™ ! R RSD s, % R % RSD s, %
BDE-28 y=0.4853x- 1. 325 7 0. 98 7 0. 86 107 3.1 83 6.9
BDE-47 y=0.586 1x— 1. 484 9 0.99 0 0. 51 96 12 86 7.7
BD E-66 y=0.2839x- 0. 734 4 0. 97 8 0. 4 90 83 100 12
BD E-100 y=0.560 5x— 1. 166 8 0. 99 3 0. 30 91 53 94 10
BDE-99 y=0.378 9x— 1. 063 1 0. 98 9 0. 56 82 15 94 12
BD E-85 y=0.3102x- 0. 567 2 0. 94 7 1.0 85 5.1 93 1
BDE-154 y=0.4307x— 0. 682 8 0. 970 0. 51 112 12 90 10
BDE-153 y=0.3104x- 0. 738 1 0. 97 7 1.5 98 8.2 92 9.2
104 A I 104 B IS
7.5_ 7_5_
~ 5.0 =~ 5.0
2.5+ 2.5+
0.0 T T T T T 00— T T T T T
50 10 15 20 28 5.0 10 15 20 25
t/min t/min
3 8 PBDEs (A) (B) GC-EIMS/MS

Fi.3 GC- EIMSMS chranatogran of ntemal standard at5. 0 B g/kg and 8§ PBDE s
at 25 H g/kg standards( A ) and spiked b lank san ple(B)

the nun bers denotedwere, the san e as those in @ble 1
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