7 1 Vol. 7 No. 1
2016 1 Journal of Food Safety and Quality Jan. , 2016

WA, FRRC, Ak ke L 9!

(1. , 315012; 2. , 315040)
H E HB BE
() 1 cmx1 cm R R - (1:1, V:V) , 150 C,
1500 psi, 10 min, 3 R - R , 226 nm
#R 8 PBDEs 95%~105% (n=6) RSD<3%, 0.1~0.2 pg/mL,
>0.999 &&ig GB/Z 21276-2007 ,
() PBDEs

Xk ; ; C %
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ABSTRACT: Objective To establish a method for the determination of polybrominated diphenyl ethers
(PBDE?5) in corrugated box (cardboard) by high performance liquid chromatography (HPLC) with accelerated
solvent extraction. Methods The corrugated box (cardboard) was cut to 1 cmx1 cm. The PBDEs were
extracted with ethanol: acetone (1:1, V:V) as extraction solvent in 10 min with static extraction mode and
repeated three times by accelerated solvent extraction (ASE) at 150 °C and pressure of 1500 psi. The extraction
was analyzed by HPLC after using a gradient elution program of methanol-H,O as mobile phase, and detected
at 226 nm. Results The recoveries of 8 PBDEs were 95%~105%, the relative standard deviations (RSDs)
were under 3% (n=6), the limits of detection were 0.1~0.2 ug/mL, and the linear regression coefficients were
above 0.9991. Conclusion The analysis results of PBDEs were satisfied by comparing with the standard
method GB/Z 21276-2007. It can be used for the detection of PBDEs in the corrugated box (cardboard).
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Tablel Concentration of polybrominated diphenyl ethersfor standard curve

(PBPEY (ug/mL)l (ug/mL)2 (ug/mL)3 (ug/mL)4 (ug/mL) 5
2,4,4’-tribromodiphynyl ether 0.997 4.985 9.97 14.955 19.94
2,2°4,4’-tetrabromodiphenyl ether 1.004 5.02 10.04 15.06 20.08
2,2°,4,4°,5-pentabromodiphenyl ether 0.992 4.96 9.92 14.88 19.84
2,2°,4,4° ,6-pentabromodipheny] ether 1.019 5.095 10.19 15.285 20.38
2,2°,4,4°,5,5’-hexabromodiphyenyl ether 0.996 4.98 9.96 14.94 19.92
2,2°,4,4°,5,6’-hexabromodiphenyl ether 1.003 5.015 10.03 15.045 20.06
2,2°,3,4,4°,5° ,6-heptabromodiphenyl ether 1.019 5.095 10.19 15.285 20.38
2,2°,3,3°,4,4°,5,5°6,6’-decabromodiphenyl ether 1.968 9.84 19.68 29.52 39.36
223 Fmik R F B e PBDEs ,
1 cmx1 cm , 1.0 g ,
34 mL , 5 , >
V(O ) V(=D 150 C, ,
1500 psi, 7 min, 10 min, 3, PBEDs R
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50°C : @ @ ®
5 mL, 10 mL , @ ® + (L) ®  +
, 50 C (1:1,v:\v) @ + (1:1, V:V)
Y/ V(=4 , , + (11, V2V)
10 mL + (1:1, V:V) + (1:1, V:V)
225 TR ER , PBDEs ;
GB/Z 21276-2007"% , ,
, 0%
3 HREHHR |
31 ‘IEEHML ’ T (L VYY)
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’ , - 320  EBGEE AT R Yk
32 MEAFZFEREHFRML , +
3.2.1  FREN 491k (1:1, V:V) , 80 ‘C~175 C
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PBDEs 100% , 1
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Fig. 1 Effect of extraction temperature on extraction efficiency 0.2 pg/mL
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Table2 Linear equation, linear range, correlation coefficient, LOD and RSD
PRDES ) S AT
2,4,4’-tribromodiphynyl ether Y=11222+30676X 0.9999 0.5~20 0.1 2.89
2,2°4,4’-tetrabromodipheny! ether Y =17704+13538 X 0.9999 1~20 0.2 2.03
2,2°,4,4’,5-pentabromodiphenyl ether Y =30087+32906 X 1.0000 1~20 0.2 1.98
2,2’,4,4° 6-pentabromodiphenyl ether Y =20735+35185 X 0.9999 0.5~20 0.1 2.82
2,2°,4,4°,5,5’-hexabromodiphyenyl ether Y =23178+36917 X 0.9995 0.5~20 0.1 2.97
2,2°,4,4°,5,6’-hexabromodiphenyl ether Y =88348+33021 X 0.9991 0.5~20 0.1 2.43
2,2°,3,4,4°,5°,6-heptabromodiphenyl ether Y =32318+44332 X 0.9996 0.5~20 0.1 2.64
2,2°,3,3°,4,4°,5,5°6,6’-decabromodiphenyl ether Y =247999+230271 X 0.9999 0.5~40 0.1 2.34
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Fig. 2 Chromatograms of PBDEs standards solution(a) and sample(b)
(1-2,4,4- ;2-2,2°44°- ;3-2,2°,4,4°,5- ;4-2,2°,44° 6- ;5-2,2°,4,4°.5,5- ;
6-2,2°,4,4°,5,6’- ;7-2,2°,3,4,4°,5°,6- ;8-2,2°,3,3°,4,4°,5,5°6,6°- )

(1-2,4,4’-tribromodiphynyl ether; 2-2,2°4,4’-tetrabromodiphenyl ether;3-2,2”,4,4° 5-pentabromodiphenyl ether; 4-2,2°,4,4° ,6-pentabromodiphenyl
ether; 5-2,2°,4,4°,5,5’-hexabromodiphyenyl ether; 6-2,2°,4,4”,5,6’-hexabromodiphenyl ether; 7-2,2°,3,4,4°,5’ ,6-heptabromodiphenyl ether;
8-2,2°,3,3°,4,4°,5,5°6,6’-decabromodiphenyl ether)

®3 MERFEZEN-SRREERIE LI RABR S LR KB D BHLER(n=6)
Table3 Resultsof PBDESs concentration in corrugated box (cardboard) by ASE-HPL C (n=6)

ASE-HPLC
Py
PBDEs
RSD (mg/kg)
(mg/kg) (mg/kg) (mg/kg) (%) (%)
2,4,4’-tribromodiphynyl ether N.D. 20.0 21.0 105 2.89 N.D.
2,2°4,4’-tetrabromodipheny] ether N.D. 20.0 19.0 95.0 2.03 N.D.
2,2°,4,4°,5-pentabromodiphenyl ether N.D. 20.0 20.0 100 1.98 N.D.
2,2°,4,4° 6-pentabromodiphenyl ether N.D. 20.0 19.0 95.0 2.82 N.D.
2,2°,4,4°,5,5’-hexabromodiphyenyl ether N.D. 20.0 20.0 100 2.97 N.D.
2,2°,4,4°,5,6’-hexabromodiphenyl ether N.D. 20.0 21.0 105 2.43 N.D.
2,2°,3,4,4°,5 ,6-heptabromodipheny] ether N.D. 20.0 21.0 105 2.64 N.D.
2,2°,3,3°,4,4°,5,5°6,6’-decabromodiphenyl ether 10.6 20.0 30.5 99.5 2.34 10.6

*: GB/Z 21276-2007, N.D.
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