View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

R YmiY: 10384 ARE B4
%2 19120051301809 ubC

B r3
WO+ ¥ R o# X

RmP LS REFRZENSHEeE-RiE5SE
Bk RRRIERN ST ZEM RSN

Study and Application of Analytical Method for Polybrominated
diphenyl ethers Residue in Food by Gas Chromatography-Mass
Spectrometry and Gas Chromatography-Tandem Mass
Spectrometry

KA A

BEHORL: MK SIHR
+ b g HA Mo F

N

#XI_X HH: 200845 A
#H LA HAE]: 2008 &6 A
2153 B8 20085 A

BERBEREER:
PP WA



https://core.ac.uk/display/41409847?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1







Thesis for Master of Analytical Chemistry

Study and Application of Analytical Method for
Polybrominated diphenyl ethers Residue in Food by Gas
Chromatography-Mass Spectrometry and Gas

Chromatography-Tandem Mass Spectrometry

By
Lili Zhang

Supervised by

Associate Professor ~ Zhuguang Lin

College of Chemistry & Chemical Engineering

Xiamen University

May, 2008






BT R 3 F 438 3R AN 5

B TR AL SR 8 7= B

A AR, RANAETINE T ML SE TR . AN
LR SCEAE T 225 (1 A A N BB OISR, 28 S0 rh DL g 5Ok
W o AR NMGE A AR SHE 18 30 A2 AR AT 54 E

PN (Z42):
¥ H H

AN PNC e e 2 VATSS'S






BT K FF e EVERAE R 5 A

TR S SO VR AU A A

RNFEAR TR TRFH R AR SCIRE . T TR¥H
BULR B I 1) B 5K A3 1) B e AR I A8 S AR TR L 1R, AT A
B 2018 SCH T AR B A H 02 BT VR AR R R R A
B, AR S 18 SO A B4 N AT B FEEA TR 28, A BURE 22 A8 S
AR BRI B G o DR (1 25 V8 SCTE A 2 )i 3 A

REEAT R T

1. % ¢ O, fE il 5 TS AR

2. MR C D

GETE LA EARRAE SN “ v )

((ER=2F =P E F H H
FIZEA H 391 F H H

AN PNC e e 2 VATSS'S






H 573

B ettt ettt et ettt ettt e st teas i
A B S T R A T o e ettt ettt e et e e e e e e e e e e e e e e e e e re e ettt e e eneees ii
F1E BRPESRBERBRE VTR FRBERE e, 1
R SR /|1 U OSSR 1

I N a1 5 U 2

IR =1 =0 TSRS 4

1.4 ZUBETEEE (PBDES) ooviioveeeeeeeeis oot e er et seeeeees et eeeeeseseseeeeeeesesateeenseeranenenens 5
141 PBIIES f11 outeteeeeeeee oottt e e e e e et et et e e e e et et e e e e et et e e e e e et eeeae e e eeee e e eeeeens 5

14,2 PBDES [ A oo oo ee e ee e e teeer e et eees e eeeeeeenen e eeeeeseneenaees 7

14,3 PBIIES [ o T T oot e et e et et e e e et et et ee et e ee s 9

L4 PBDES [EE T oo ieeeeeeeeeee oo e e e eeses e e et et et e s e s eesesen e e et eseseeeeseeseseneeeeeens 13

14,5 PBES [ T T T G0 oot e e e e et e e et et eee e en et ane e en s 17

15 ARG S A 2 oot 19

SRR == BTN 20

e 2 N TSRS 22
23 &5 PBDES [ GC-NCI/MS 23 M T EREST oo 31
2.1 AR G ARTI ettt 31
2.0 L B ettt ettt ettt en s 31

2.1.2 ALERMTE ZEAE oottt 32

B T 7 v | KRS 33

2.2 PBIES 2 T T T B VT oo e oo ee e et s e e et et e e e e eesen e e e et et enen e eeeeeens 34

PRI = N TIE S Ly Vi = OSSOSO 34

JE TR S 2437 18 3C |



B IR BRORE IR G 6 AR &0k b AR &k R B0 AT 7 R AR S A

B IO s e AU 37
2.2.3 MS T TTIETEIT. oot 37
2.3 SIHT TV oo 46
2.3.1 JFVERIMIBR .ot 46
2.3.2 TEMIPE oo 46
2.3.3 FEBEIE oot 47
2.3.4 ZRTETEI oo 47
2.35 AFE T FIIETE oo 47
2.3.6 GC-MS 73 M1 RGBT v 48
BEZETUHR 2 vt 49
¥ 3E WM T PBDES ff] GC-NCI/MS SIM 234 .............. 53
Bl Bl 5 oo e e 53
3.2 BNWHTINET 9 Filt PBDES R FH H I A0 HT oo 54
3.2.1 AUBEETIRTN oo 54
3.2.2 GC-NCI/MS [ I HTZEAE oo 54
3.2.3 SEIRTAT oottt 54
3.3 Y7 il 9 Fl PBDES HREA T M1 71T oo 64
3.3.1 MLBEETARTN oo 64
3.3.2 GC-NCI-MS (I3 HT AL oo 64
3.3.3 STZIRTEN covverreeereeeeeseee e 64
3.4 S IEATEE ™ i PBDES FR B I 7 BT A R ELHR oo, 70
BU5 N e 71
BEETLRR Bt 72
FAE &Y PBDEs BB K GC-EI/MS/MS Z3 M1 F1ERES .o 75
AL SEIBGZRAT s 75

I JE TR AR 22 A 1 S



A.11 AT oo 75

4.1.2 GC-EIMSIMS J3HTEAE oo 76

8.2 MSIMS JTITRT T coeeeeeeeeeeee ettt 77

B2 1 MSIMS FRIZ3Z oot 78

4.2.2 MRM HET T IR oo 80

4.3 PBDES ] GC-EI/MSIMS 3BT JT IR, oo sioneees s 81

T R o Oy W £ 3 = OO OO 81

8.3.2 BEBTTARIIEEE oottt 82

4.3.3 BEBS T IITFRE oot 83

B.3.4 CID HILTE IV IE covvevreveerereesee et seesesese st aanaa 84

4.3.5 EIIMSIMS 3 B AT S0 58 B 1 B8 PR TIIEFE oo, 85

4.3.6 B T IHEIEIIIETE oot 92

4.3.7 Al EIMSIMS BEIIIEEE oo 93

4.3.8 GC-EI/MSIMS J3HT ovooveeeeeeeeeieeeeeeeeeeee e ee s es s 95

4.4 EIMSIMS Z3 BT TTVBIIFEFR oo 96

BAL TTVEREIMIIEL (oo 96

BA.2 ZRVETEI] (oo 97

4.4.3 AR . HERREERRE B o 98

4.5 EIMSIMS 23 HT JTIIIET I oot 98

B8 /INEE oottt 102

BH TR Do 103
=TT 105
TRRTTE ST G LT I oottt ettt ettt e e 107
B ettt ettt n et et n et nen e, 109

JE TR S 2437 18 3C I



B IR BRORE IR G 6 AR &0k b AR &k R B0 AT 7 R AR S A

AP TR e DA



CATALOGUE

CATALOGUE

Abstract(Chinese)

Abstract(English)

Chapter 1 Current progress of Po
residue analysis in food

lybrominated diphenyl ethers

1.1 Introduction of Brominated Flame Retardant

1.2 Production and use of Bromine

1.3 BFR’s classification

1.4 Polybrominated diphenyl ethers(PBDES)

1.4.1 Introduction of PBDESs

1.4.3 Exposure of PBDEs

1.4.4 Toxicity of PBDEs

1.4.5 Detection technology of PBDEs analysis

1.5 Background and Content of the researc

1.6 Research trend

Reference 1

N

Chapter 2 Development of a method for analyzing PBDEs residue in

food by GC-NCI/MS

2.1 Instrument and Chemicals

2.1.1 Main instrument

2.1.2 Instrumental analytical conditions

2.1.3 Main chemicals

JE TR S 2437 18 3C

1ii

© ~N o1 o0 B~ DN

17
19
20
22



R e B IR IRORE IR G 0 AR E k- ik b AR k- B BRI 4T 7 R AR S A

2.2.1 Sample pretreatment method. 34
2.2.2 Research of GC conditions 37
2.2.3 Research of MS conditions 37
2.3 Quality Control of Analytical Processes. . 46
2.3.1 Method Detection Limit 46
2.3, 2 ACCUTATY 46
2.3 3 PICC S ION 47
2. 3.4 LINCar RANG 47
2.3 BlanK CoNtrOl 47
2.3.6 Quality control for GC-MS analytical system .~~~ . 48
Reference 2 49

Chapter 3 Establishment of GC-NCI/MS SIM analytical method for

PBDEs residues in animal liver and seafood_ . ... 53

B L INtrOdUCTION 53
3.2 Analyze of 9 PBDEs in animal liver 54
3.2.1 Instrumentation and chemicals. 54
3.2.2 GC-NCI/MS coNditioN 54

B 2 B X O MO 54
3.3 Analyze of 9 PBDESs inseafood. 64
3.3.1 Instrumentation and chemicals ] 64
3.3.2 GC-NCI/MS conditioN 64

S B B XD MO 64
3.4 Compartion of 9 PBDEs analytical result in anlimal liver and seefood 70
S S Bl SUMMAIY 71
Reference 3 72

Chapter 4 Research of GC-EI/MS/MS analytical method for PBDEs
residues in food 75

vi ST VR AR 247 1 S0



CATALOGUE

4.1 Experimental condition 75

4.1.1 Instrumentation and chemicals 75

4.1.2 GC-EI/MSIMS condition. 76

4.2 MSIMS INtrOdUCHION 77

4.2 Classification of MS/IMS 78

4,22 MRM MONItOr MOde 80

4.3 Establishment of PBDEs GC-EI/MS/MS method . . 81

4.3, 10NIZation MOUE 81

4.3.2 Precursor ions selection 82

4.3.3 Precursor i0NS StOTa0e. 83

4.3.4 CID voltage SeleCtion 84

4.3.5 EI/MS/MS spectrum unscrambling and daughter ions selection_ 85

4.3.6 lon trap temperature seleCtion 92

4.3.7 Other EI/MSIMS parameters 93

4.3.8 GC-EI/MSIMS analysIs 95

4.4 EI/MS/IMS method performance. 96

4.4.1 Method detection limit 96

44,2 LiNCar TaN0E 97

4.4.3 Recovery. Accuracy and Precision 98

4.5 Advantage of EI/MSIMS method 98
A6 Bl SUMMAIY 102
RETOIONCE A 103
CONCIUSIONS e sssseeeees e ssssse s s 105
Publications during M. SC. StUAY.___............ccwvooooooeeeeeeeeeeeeseeceee e 107
ACKNOWIEAGEMENTS oo ssssses e ssssees s 109

RPN e 2 VAT vii



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

