EoSEE I M K o= ¥ R Vol.28, No.1
2004 4 2 A JOURNAL OF FISHERIES OF CHINA Feb. ,2004

3CEE 42 ;1000 - 0615(2004)01 - 0100 - 06

BERPREBEEERNKENSERIE - BHEHKASH

ek, FAE, REE, K £, AWE

(THAFBEAYPIBESITRE WL TH 315211)

WE-BTTHESRTHRREBEXNKENEABRIMEAE - HEKARNE., BRHTRBELEVEE
EMMESPHZBRIBREIRAZEER KAFEABRFETRERTIE TEFAMBNEXT HTRN,
HRRY SHEBXLEAWE SBP-50 8 L BRI RS, BB HIERE BREEE TR, FHEE2.5~
Omg- L WETEHNEEXLRERY BEKERRMET lng-mL-'. X7 25.00g B &HFRMREB £ 2.0 ug 5T,
S £ (5 4 2R 4> B3k B) 90.45% (2 - BP) .60.49% (4 - BP) .85.79% (2,4 - DBP) .84.98% (2,6 - DBP) .90.80% (2,
4,6-TBP), {riE IR RER 1.37% ~ 4.16% . MTHLEHEN/LHEELFNPHE BHERKESTH
FES5.40 ~31.38 ng-g 'WEA, MHMBHRKEFRPRBERNKESTRAF0.18 g5 .
xR\ RBE; KRE; SHEGIERERKA

o B 43 % B . TS207.3; 5985 CRARINE A

Analysis of bromophenol-like marine flavors in marine aquatic
products by gas chromatography-mass spectrometry

XU Ji-lin, YAN Xiao-jun, XU Nian-jun, SHEN Jia, SHEN Li-jun
( Key Laboratory of Marine Biotechnology , Ningbo University, Ningbo 315211, China)

Abstract: A sensitive analytical method of bromophenol-like marine flavors has been established using capillary
gas chromatography-mass spectrometry . The bromophenols in the aquatic products can be extracted by essential
oil analyzer effectively, and determined using EI - SIM - MS after concentration. The results indicated that five
bromophenol compounds can be separated from each other on SBP - 50 column, with sharp peak and rare
contamination. The linearity is superior from 2.5 to 40 mg-L~', with low detection limit of 1 ng-mL~'. The
average recovery rate is 90.45% for 2 — BP, 60.49% for 4 - BP, 85.79% for 2,4 —- DBP, 84.98% for 2,6 -
DBP, and 90.80% for 2,4,6 — TBP, respectively, after spiking each bromophenol 2.0 g into 25.00 g sample .
The standard deviation ranges from 1.37 to 4.16% . This method is applied to determine the bromophenol
compounds in different aquatic products, with the results of 5.40 - 31.38 ng-g~' for seafoods including two
species of shrimp, one species of clam, and one species of fish, and only 0.18 ng- g~ ' for fresh seafood
(freshwater shrimp) . |
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1.1 ##

LB L5&E& QP010 S MG - Bt
1%, AOC - 20 H 3hi# H 88 (H & SHIMADZU 24
7)) 330m x 0.25mm x 0.25 ¢#m SPB - 50 {8, 4 (3£
E SUPELCO 22 &) ) ; [ = #£ & W W 7€ 28 . & & &
LI Y

HambEAM 2 - JREB (2 - bromophenol,, 2
- BP, @i /¥ > 98%, % [H SIGMA - ALDRICH 2%
7)) .4 - R ¥ B (4 — bromophenol, 4 ~ BP, 4 ff >
98% %t FLUKA A H}).2,4 - 1R (2,4 -
dibromophenol 2,4 — DBP, f&,3# 4fi , 3 [{ SIGMA -
ALDRICH A 7] ). 2,6 — — R X B (2,6 -
dibromophenol, 2, 6 — DBP, 4 & = 9%, £ H
SIGMA - ALDRICH A ) ).2,4,6 - =R &8 (2,
4,6 — tribromophenol,2,4,6 — TBP, i ff = 99%,
%[H SIGMA - ALDRICH v 7)., Z B Z B (i
4, % E TEDIA 22 6]) , H fth i 7)o 5 7™ ¥ 48

FEAH WA EK T R BEE K
SRR F L SR, R e AR AR BLA
FI o 1 S B HLA)HK L &

1.2 XBAHE

WRERHES TTEIMIEEF M A 50mg

2- BP(32 pL).50mg 4 — BP,50mg 2, 4 — DBP,
50mg 2,6 — DBP I 50mg 2,4,6 — TBP, € & £
50mL, Bt 4515 1mg- mL R & B & 5 o 5%
BW,FEHBET AT kP, SIETIEMLRE,
REAKEARPAMRBECEYH AR ETETE
B2 MR MRS — RN 48
B BE , B HE1T GC/MS ¥ 6

HEWLERALZESH W25.0g HES
S RS K G B R & A 200mL K, BEHE L
P57 ,10mol- L' B AT E pH< 1,20C T i &
AR EAELXHUEROREREED, XMW
W5 2% B 25 3B 4 B SE A 20mL Z B 2. BR,
ABEAE EMBEE3I L RZBRZEHB LK
BN K, EEEBH/NFo.5mL, BHZR
ZEEAT 1.00mL, #17 GC/MS 4%

REELFFEEREABOFLEEFESW
NSEEE, SMREBOR B SR BB SR,

LM &4 GC &M HEEDRE 250T, £
R4 99.999% KR4 A, &% 80 mL-min~ ', £
P # 1.50 mL-min ", #EHj % 85.0 kPa, HERIRR
B 40C {345 1 min, L 15 T min ' A & 225 T,
FLL 40 C-min ' FH E 280 C,{24F 5 min, 2
PERE L pL, AWM 1001, MS & . A TFE &
(electron impact, ED)TR4 7, B THER K 70 eV ,
BEFHEE 200 C,EOBRE 50C, EREBEE
FRAEHME(SCAN) KX, R BHAMBEE X 10
~ 400, F LR 3.5 min. PEEUFAE B F B A H
5 (SIM) BN ,2 — R EE AL 4 - ] B8 EH m/
z 172 174 M 65 fE AFRAE#E A 8 32,4 - TR K
B 2,6- B AMELS m/z 252.250 F 63 1E X
BAERERE 7i2.4,6 - 18 EM KR m/z 330,
332 M 62 fENFRIERE 8 £ BAYIEH R &
FLORI— B FHEACRNMEBEE . oM E
FENEHBHSEEF.

2 #R

2.1 REBEUAWOHSHEBEIE
TIREREH. X TEA S5 MRS XLE

IR & 45K, 0 B R B SCAN Bi L FI SIM #2 .X,
BHRLITE SPB-50 T L3I B &) 7 & (A
1) AF B afE 4> %) & 8.03min (2 - BP) .10.67min
(4—BP) .11.36min (2,4 - DBP) .11.84min (2,6 -
DBP) #1 14.23min (2,4,6 — TBP) . M@ %K |
wal AFE S, SIM B0 T % 0% 8 R FE X
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Fig.1 GC - MS - TIC chromatogram of authentic bromophenois in different analytical modes
2.2 ERRAHLZ 2.3 BEREMBEEHORE

Aol 4> 9 & 40.0mg-L~'.20.0mg-L~'.10.
Omg-L™!.,5.0mg-L™'.2.5 mg- L' FREBAIE
AR FE 1.2 &4 TR SIM 1T GC/MS
Sy HT, A 4 B vk E B P B bR B Y 0 T AR
WEHETEMK, 7£2.5 ~ 40 mg-L ' EBEKE
HENSFHAINERTFMEEXR(E]LD,

M 25.00g CHIRAEBM TBEMATHFEEE
BEXTEFLA P IMARER S 2.0 ng, B 1.2 5
B FHNEZHERPEREBVESE,
AT 3 K, R BRI R MR EE (£2). K4
—BP &b, HoAth 4 Fp IR KBy B Ui B4, BHOAH X AR
HERE /T 5% , Ui BA I T kB8 AT

Rl SHEXHMHREHE

Tab.1 Linear calibration equations of five bromophenol compounds

RER KEE ol 9 2 % WEEHE (mg-L™")
bromophenol calibration equation regression coefficient range of concentration
2-BP Y =17154X 0.9991 2.5~40.0
4 - BP Y = 18166X 0.9997 2.5~40.0
2,4 - DBP Y = 8682X 0.9994 2.5~40.0
2,6 - DBP Y = 8850X 0.9991 2.5~40.0
2,4,6 - TBP Y = 11485X 0.9992 2.5~40.0
F2 SHREMEUENHIESLGR
Tab.2 Results of recovery of 5 bromophenols %
iLES Bl 1 [l % 2 Ief i % 3 HfE A X o i 22
BP recovery 1 recovery 2 recovery 3 X SD RSD( % )
2-BP 838.13 93.10 90.12 90.45+2.04 2.76
4 - BP 57.68 62.54 61.25 60.49 £2.52 4.16
2,4 - DBP 84.14 85.22 88.00 85.79%1.99 2.32
2,6 - DBP 84.42 86.32 84.20 84.98+1.17 1.37
2,4,6 - TBP 90.09 94.12 88.20 90.80 £ 3.02 3.33

2.4 BRRERRIE

KRR R 3 AR IR D), fE
RS K PR T B AKYE . A QP2010 KM &% -
B 43 #r A BEHL AT 2, SNRATIO %44 , it 8 il & 45

WERFEBUWE (C) N 2.5 pg-mL B 151 L (S/
N), ¥ MDL = 3CN/S 11+ 5 1% 8§ i B 15 1 U R
ATIR(FR 3), %t 5 R R A By i 5, AR5 46 I PR 35 /)N
F Ing-mL~', 2K (T Whitfield %5 45 % ,
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Tab.3 The detection limit of five bromophenol compounds

IKEFHFT T 504, B — ST E =K, B ?igs;ﬁi} {%‘ngNtt o tzmm )
. . DL (ng-mL"!
(R A). TEWSE G o I8P o, TR A — — =
KT HRBMENKEEE L ARMN KL HE 4—BP 19542 0.38
BWESE(2,3,5]iRE— . mWEmH—Ff 2.4 - DBP 41838 0.18
WAKEFRBERNKESRERE D>, BRI 2.6- DBP 8386 0.89
T KRk YRR T A 15 7R 2A0- 2 Sid 29
L
x4 AWAFRPSHAERHSRE
Tab.4 Content of five bromophenol compounds in some aquatic products ng-g!
L EEASESE 1 SRS ;23] He vt
name ( Pemu:s ( Trad_ln)enlaeus ( Pampus ( Sinom_)acula ( Macrobrachium
vannamei ) curvirostris ) argenius ) constricta) nipponense )
2-BP 1.48 ND 0.24 0.12 ND
4- BP 2.16 17.92 1.84 . 0.56 0.06
2,4 - DBP 5.84 8.20 1.60 0.68 0.12
2,6 - DBP 5.76 0.92 1.16 0.40 ND
2,4,6 - TBP 12.02 4.34 4.30 3.64 ND
total 27.26 31.38 9.14 5.40 0.18

T NDIEREZTEMUHERAUB T RRKLE Notes: ND not detected at the detection level of the method
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Whitfield 25151 R 1 T —Fk 26 <2618 - AW
Bx & % B (combined steam distillation — solvent
extraction, SDE), F LL{# 7€ 1% F1 %< BUBE 4> of B 1
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WABEMA 20mL Z R Z B, ZBIBRTLE
WA LB BB E R R R B S, FAE
AT A BMERMNER, TR,2.3 TEH
B EFETEERIT,
3.2 HERERIERE

M 25.00g BFREBEBRHALFANT
EAXMEFMAPMABRER L 2.0 g, FHHE 1.2
IR, 43 5 1 i 7 18 B 10.30.60.90.120.,180,
240min , U E A [F) ZE 18 B 1) T g [ e 36, A 2 W]
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Fig.2 The recovery of five bromophenol compounds
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Fig.3 Mass spectrum of five bromophenol compounds

T HERRE &GN E & ath, 8R
A BR Y LRI A 8017 Bl 2R RRE & BT AN A AR
G ER T O R T N ER Y At B Ok c s WA |
L R AT e B IS B IT . X FALRMN S, &
T 5 MR B K ALY M B R B R R HEAR TR
KOARMEH S - HENAE. SLERTRE.
2- AW 2.4 - ZHAMIENNIL G RERHE
. Whitfield % " 7 2,6 - “RER - X
P 1 E AL W bR HX ML B
¥ e 5, KR4 B A 94% (2 - BP) \41%
(4-BP).74% (2,4 - DBP).81% (2,6 — DBP) f
74%(2.4.6 — TBP) ; i il i i sk R MU =, AT
RSMAR i (R RF ol LAAS 3 He 3 PR AR A R BUB R (%
2),B%: 2 - BP 5 Whitfield %5 945 RAAMS, KAt 4
TREBEAGY B REERARBEENES.

4 e

LR AN T, MR BTN
SPB- 50 tf ER B R&F & &, MM EI W%
SIM A W AECT , XoF bR o & FHRE A 2R A 5 K 00, €0 38
e, A ST ik 2.5~ 40 mg-
L Ve BEVE B N R 6 2 B AF, J i 1 B K
FRAET Ing-mL™', 4[] 25.00g B v ds g &
B4 2.0 pg B, F 25 BLYCR 4 H115K 51 90.45% (2
-BP).60.49% (4 - BP) .85.79% (2,4 - DBP) ,
84.98% (2,6 - DBP) .90.80% (2,4,6 — DBP), ##
WM WE R 1.37% ~ 4.16% .. HIt ik st
5 b R LR S S I, TR R Lk
ESBES.40 ~31.38 ng-g ™!, MiKKH I8
BARNKEEHE A4 0.180g-g '
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