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FRE: E T FLANESET Pengeus vanname) ¥ B HITUF (Penaeus chinensis) W' 5 FHRZE B Y I 2- 1R B Q-BP) \4- TR W
4-BP).2,4-—IRFE Q,4-DBP) .2,6- _IRFM Q,6-DBP) M 2.4, 6- =18 F M 2. 4,6-TBP) M& &, RYE Moo iR 27 %
T ) FLGATE S U s DA [R) 9 R VR, 8 — D B UV AR By JLANTE S F SRR 52 . 45 SR 0H, JLAVE Sof iR i o [ 85
MIFHIREREEEREE HEEWEH B2 1.24~9.87 ng g 1 1.66~20.88 ng /g B E LI — 5 iiF HIREEY M
FLAE ST U R Ak, 2 2,4, 6-TBP I E 7 6~9 ng /g-2-BP 7 0.4~1.2 ng /g.2,6-DBP 7 1.5~4.5 ng /g.2» 4 DBP
¥£ 0.0~0.55 ng /g-4-BP 7€ 0.0 ng /g & JLANES AP SR B AT, 5 o B W R 5 81T, FF BAS W SRRk, [FEK

PRE,2007,14 D :110-115]

KRR FLATERTIE ; VR ¥ XU
B E 4> 25 : TS207.3: 9985 CRRARIRAD: A

):L?V‘]‘Jgﬁﬂ (Penaeus 7}(17/17/1(17716{) IEILZTE: 5‘?‘3%2}:5¢$
FEREN 3 KWEZ — AKELNR, K
I AR R, YRR IR I R SR, A E A
HRKH R R A1), 1993 4F Fh [H 8 & K LR
T3, B A Ayt SR R R R B AR (Pe-
naeus chinensis) 5% 2= E ] i, PP B8, T A
BID W AN aR B . LN X iR AR B [
HAXFUR, 168 AR 6 0 SR B, e AR A, A 2R, (B
EMIE 5 E A R A L B, B RERM,
TR 2 W 5 15 7K 77 S IR IV AR T 2 58 B IR R
R4 ORI R AR W A AR 4w L
JEaA TR A R REE ZBHE TN
P, & BN 0.31 ng /g #1100 pg /g AE5-100, 3
H,2,6- 1R 2, 6-DBP) & 45 F 1A 45 SR 2Ll 5k
W RIE B, 1 2.0 Q-BP) R 2,4, 6-= R
Q2:4,6-TBP) 7] L4y A=y AR (14 28 KBk, X 3 4k
ErNERA 1 F AT AP AR W T AR R R R A R T
-2l BAE AR 41 G-BP) A 2,4 iR
T 2,4-DBP) #8 W38 FI B 2K IR 1S, & T 1745 REX:
SRR A S, B TTRREE N3 O T e Mgz
U (18] AR, AT Sl FLAREE 5o i 0 o [ B
TR MR 1) 5 B ARYE P 2 =, T R OE

%% B #3:2007 — 02 — 14; 1&1T H#3:2007 - 04 - 27.

X E 451005 — 8737 — 2007007 — 11006

IR FIER LML, AN A LIRS IR AP Rl
B HE— 2P IR IR IR0 PR A R R R

1 MR57T%

1.1 ##

1.1.1 UE5&E  Agilent6890-5973 S AH 4 i
— RTG53 (¢ .SDE 3£ & .\ = 38 2 5 AL e &
1.1.2 RF  2-%EH Q-bromophenol, 2-BP, 41/
=98 %, 3 [H SIGMA-ALDRICH 2 &) 4-{R 7K
(4-bromophenol, 4-BP, 4l [£>>99 %, % [H SIGMA-
ALDRICH 2 #1)+2, 4-— 1 % (2, 4-dibromophe-
nd, 2, 4-DBP, i 4, 36 [ SIGMA-ALDRICH 2
F]D .2, 6- —IRRE} @, 6-dibromophenols 2, 6-DBP; 4l
E>99%, % E SUPELCO A7) +2,4, 6- =R K
2,4, 6-tribromophenol, 2, 4, 6-TBP, 4l £ >>99 %,
%H SIGMA-ALDRICH A D . ZBR 5 (Hr=,
D AR A [ P 4 A A

1.1.3 EKBHH WRILEIOF KRR TS
(R4 FLAhize iR A0 o [ B 3 0, 7 0 J5 0 E A B
%, 23k 5%, BUNLA 57K F B 108 (1 R B AR FR T 471
¥ AL 9%, %
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1.2 WA %
1.2.1 BT ARREE S 2/ E

OIS BERALE FL]RIEF 29
I 50 mg & FPRIRE bR b QLA 2-BP J& 4%, N
32y B A% 50 mL, BCHIEL S 1 mg /mL & AR
T IR AE GG 2% 0, B AT 4 CUkAH . HIET
B RS, ARYE K dh i 5 PR B 2 4 &9 10 3L
LB E 13, Bk 4 4R L BRI — R
HIEIE B, AT GCMS 44T .

QPR ATALIE RoE BT B 25.0 g B4
4%, F 10 mol /L B ER AT pH< 1, ZiRT 7. FIH
25mlL 4R ZHEFH SDE /6 2218 3 h, MR &
BeAE F JC 7K % BR 0 B 7K, IR 4 2 A& 1 mL, AT
GC MS 7 #1-

@ 4ty BERE IR 250 €. B N =4l
Z BIRE 35.5 mL /min, #: & 30.0 kPa, H 2 45
& 60 C» f-¥F 1 min, BL 15 C /min 7% 225C, 5L
20 C /min 7+ % 280 C, P& ¥ 10 min. 4 ¥ i F

1pl. A 15:1. JUG 44 EI & 7 35 5 47,
200 C -
1.2.2 BT EERR

OEARERN  FrEEEEHES LA
Y12 @B I HE R B L 2 R0 TE R @ HE ) 4 FfRUR :
URLERTK VLB . SRR ARSI P E I

Q) JAIR 22 ] sz i 04 SR SRR B A A 0 3R )
FLGAEE ST R A b ] B S R A B . R 3 AR
55, RO AURE S0 3 0, oA I R —FhiiR . 5g
RN S TR .

B — g I 5V SRR i B
FEAE DL, Wit T 9 ZLFE S, Lh SV 5B RE G AR
HATHT 0 AT 0 45 R DL 1~10 2 BB R R -

ANTRI R P AN [ A 28 YRR T 40 S5 0] L A0 9 %o R A
R AT ) SR 6 AR 52 S A4 R e o 0 ] B St
LANS SR N = o a Ry IR PN T S G
WIRR, FHAREAKERZHELR 1y 69, A1
22 F), Y LR Ay SES R 22 DA 2 5050 A r] .

R1 FWITARKARBYRERKER

Tab.1 Levels of bromophenol factors ng'g !

K¢ F# Factor

Level 2-BP 4-BP 2,4-DBP 2,6-DBP 2,4,6-TBP
1 0.00 2.20 4.50 3.00 6.00
2 0.40 1.65 1.50 0.00 0.00
3 1.60 1.10 6.00 1.50 3.00
4 1.20 0.55 0.00 4.50 9.00
5 0.80 0.00 3.00 6.00 12.00

BT IO IES A ) FUANSER I s R 44 A P .
DU 3 B O w =1 1yt
By, RIEE A . ARG, B TE R G TE, AR 5 BERES

RS FR R REAT 1T 20, YR PR v WAk (151, IR ST
AR A FRUFRE A AR . 0 Fs RIRIEH %, 5 TR
JRUER AR H U, LASR S I A A0 4 Jot 1) o ) B AR AR
5 HIFRAE . IR SRR SR AR S AR IE R R, 0 R
TRFERARF R, 5 RS IR AEE W, LURIF T T
J5 6 o TR B TR AE D O BOFRTAE
TR SEIR R T A AR AL A — B AE ST T
AHT 1 /NIRRT 2508 T % R AR R S AE R K R
A 3 O3 BhUS SRR H RV KR A 4, B — K
PEELRIAR BT JF 0 3 AL RENLE 7o s [R5 R AR —
R DSl NS A E Y NS AR S Ry e

2.1 FLNEMIRF P ERNIFREFED S E

2 SRR AA P YRR B 4 B A
B TR A LA LG R R A B R 2
2,4, 6-TBP, 4 9.87 ng /g, & & & K12 2-BP, A
1.24 ng /go " BT AR A B B e v AU RN B AR A2 2,
4,6-TBP 1 4-BP, 53 7 % 20.88 ng /g A 1.66 ng /g
B 4-BP 4, HAR R IR B & B35 2 i [E B PR OKF L
YR RTUR, SRR 7 H [ BA 0 R A A B AE LA
SRR B 1.5~2.1 15, 7 & H F R R £ R
Ao E LA TEERENER.
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Tab.2 Contents of five bromophenol compounds in two Penaeus products ng*g”
5% JUGHIE B HF rF 9 X R
Composion Penaeus vannamet Penaeus chinensis
2-BP 1.24+0.02 2.49%0.06 **
4-BP 1.85+0.04 1.661+0.08 =
2,4-DBP 4.4910.02 7.3820.12 %%
2,6-DBP 4.831£0.01 10.27+0.12 %
2,4,6-TBP 9.87£0.07 20.88+0.25 **
&t Total 22.31+0.06 42.841+0.21 **

o x RABMANITRREABEEFTREEZR P<0.05); **» RAERNEE P<0.0D.
Note: * donates significant differences between two prawns; * * donates highly significant differences between two prawns.

2.2 FMTEREENE I 5T 7, BT LAAE 5% FE 3 KF B BN
2.2.1 RREKE RIE GB10220-88 HIAlT  AERK. ALBRS MR 11 A, 28FEIEE
PRUE, HEIE AN 11 AR, PP EMASCC T 0, W PR R RIRAFE BB R 27 (R 3D .

R3 EFNTRER
Tab.3 Results of differential experiment

PR RS =R IER A A R AN SRIEHE A
Number of total people Number of correct answers Number of total people Number of correct answers
11 7 11 11

EHWARE EREE «=5%).
Note: Standards for judgement @=5%) .

2.2.2 —HMEE Ho4RWE 1 &S TF 11.00-

ST 43—, L VP R HF R SR £ Pl

PR B, T LLBET R — 0% 8.00F

2.2.3 FERET B #2RFBH RN FLGE 3 2 ol —— R
SFRBR BB/ ISEIE 1% 4-BP 4h, H 4 4 R R = so0- B2
FUKE % 7 8%, S WK Ry 2, 5 400 I
4,6-TBP.2-BP-2, 6-DBP.2, 4-DBP.4-BP, /I ¥i & % 200k —— LRSS
£ (SSR) X 45 R IAT 40 47 - 1.00F —e— b6

i 2 EH A4 R, 0T DUE 2,4, 6-TBP iF A L

BB 7E 6~9 ng /g.2-BP 7£ 0.4~1.2 ng /g-2, 6-DBP Ffikdii's Number of the sample
7£1.5~4.5ng/g~2,4-DBP 7£ 0.0~ 0.55 ng /g~ 4- 1 BRI, MRS R

BP 7F 0.0 ng /g Z [A] LAREXTER SRR B i, 5 Fig.1 Trends of marking consistency

V] BT 065 B i Ay 42630, L5 I 6 A ) F R R 0 A R A
B TR IR T & B 22 R e — B (R 4~10) -
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R4 BWRHYBRMITARRKZITHSKRIERIRFTESRER
Tab.4 Results of variance analysis of the favorable odor scores

& R KR SEJTF B oy F a
Source of variation SS df MS “
2-BP 1.45 4 0.3 67.27 %
4-BP 0.77 4 0.19 3.84
2,4-DBP 1.39 4 0.35 6.93 % Fo.0s4.9 =6.39
2,6-DBP 1.42 4 0.35 7.08 %
2,4,6-TBP 2.53 4 0.63 12.67 %
%% Error 0.22 4 0.05
B A5 5F Total variance 7.78 24
R5 2-BP BKEHEMLKRER
Tab.5 Results of mean comparison of all 2-BP levels
2-BP f17K~F
Level of 2-BP 2 > 4 3 1
X, 4.18 4.15 3.89 3.78 3.53
5% 2 Z K F 5% significance a ab abc be c
R6 4-BP BKEHEMILKRER
Tab.6 Results of mean comparison of all 4-BP levels
4-BP HI7/KF 5 4 2 3 1
X, 4.21 3.97 3.88 3.76 3.72
5% EZE7KF 5% significance a ab ab b b
R7T 2,4-DBP ZEXKEHEMNEER
Tab.7 Results of mean comparison of all 2, 4-DBP levels
2,4-DBP BJ7KF 3 5 1 2 4
X, 4.15 4.14 3.97 3.73 3.55
5% 2 Z K F 5% significance a a ab be c
&8 2.6-DBP BKEHEM KGR
Tab.8 Results of mean comparison of all 2, 6-DBP levels
2,6-DBP HJ7KF 3 4 1 2 5
X, 4.29 3.97 3.90 3.83 3.55
5% 2 Z K F 5% significance a ab abc be c
£9 2,46 TBP ZKFHEM LR R
Tab.9 Results of mean comparison of all 2,4, 6-TBP levels
2.4,6-TBP HI7/KF 3 4 1 2 3
X, 4.25 4.21 4.02 3.54 3.52
5% 2 Z K F 5% significance a ab abc be c
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Tab.10 Results of variance analysis of the unfaverable odor scores
& R KR S5 HmE o F P
Source SS daf MS ¢
2-BP 0.18 4 0.04 0.56
4-BP 0.11 4 0.03 0.34
2,4-DBP 0.51 4 0.13 1.59 Fo.0s4.9 =6.39
2,6-DBP 0.27 4 0.07 0.86
2,4,6-TBP 0.31 4 0.08 1.00
®%Z Error 0.31 4 0.08
S5 Total variance 1.69 24

o3 M, 5 R B TN [F K 18] B 7 R gk i
FREER, WHAERTINERTEE N, IR A 28
H SRR IR

3 Wit

FIH GC/MS K UM s i W 2 13 4, B 4-BP
b, H B B SR A A 4 FROR Y B B35 T LA
VEXTUR Ry o U P R O RS ) ) 22 B AT RS2
TR L FLGEE AR = o 36 IA PR RS
I [R] 11 22 77 ) BE 2 HHVRORY R RS R . 5%
T T 1) FLAREE R AR A TR B I YRR T 1
ATARR AR SR 58, 30U T 0N Y SR 2K By 284 S5k Al
DLk s FLAYEE R R g e SRR . 45 B0 2 A R R
B S 4 5 AT DUUE R SRR ) 5 5 RS AL 4
SR H ] B S A AR 2= R R R 2 — . 5 iR
IRy SRR I AR S 2 A F 1Y, 2, 4, 6-TBP-2-BP
A 2,6-DBP A& F Z i F 5, 5 SCERRE i =38 5
Pk E BA 1 AT DL SR B R ek —
@I [9,16] R

TR W T AE K P IR T B IR, |7 K
i RE S G R IR AR R sk vl LLgA NAEH
AH 2 AR B R b SR HGE 2, 6-DBP I E
MR A 0.5 ng /L1, T I ZE B 6 X 0F o 1 & BT 5T
B T IX IR, S0 ) R 2 S 1] 200 (0 DUk -
7 AR B S PR IR . AR ST RIS T IR K
T3 o L A2 Sof S A5 TR PR F4) 55 T 5 K 7 ) A L A 9
SRR AR o T RIR I 2 R 1Y 5 e A A ik —
2R

P8 SCHRIRIE 5 3 P A7 A A LU LR Y
P A RO B 2K bromoperoxidase 1 chloroperoxi-
dase "V, IF BLEEH = A IR IR 2R Yy 2R M R B T B 3R

B, UG PR WK B A G AR P R R SRR 6
HAMEBTFURIL, SRR AR A B & B R TR, R
WA (A Py () SR B 3 Bk U T & 2100, BRIk e
WAL 77 T AT LA SRAT 5T, 5 P ARIE R S B
RN B, AT LA I B AR 0t el b, 5 g ik
TR o

B2 3K
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Role of bromophenols in the ocean-like flavor of Penaeus Vannamei

CHEN Xia, MA Chang-Wei
(College of Food Science & Nutritional Engineering: Chinese Agriculture University Beijing 100083, China)

Abstract: Two species of prawns, Penaeus Vannamei and Penaeus Chinensis were analyzed by GC /MS for
the components 2- and 4-bromophenol 2-and 4-BP) . 2, 4- and 2, 6-dibromophenol 2, 4- and 2. 6-DBP) ,
and 2,4 6-tribromophenol 2,4, 6-TBP). The contents of these five bromophenols in Penaeus vannamei
ranged from 1.24 ng/g to 9. 87 ng /g, whereas the contents of those in Penaeus chinensis ranged from
1.66 ng /g to 20. 88 ng /g. Except for 4-bromophenol: the contents of the rest bromophenols was higher in
Penaeus chinensis than in Penaeus vannamei . Based on the significant differences; series of different con-
centrations of bromophenols were designed to add into the Penacus vannamei for the sensory analysis. Com-
bined with the chemical determination; the result of the sensory analysis proved that bromophenols were the
key ocean-like flavor for Penaeus vannamei.2,4,6-TBP,2-BP and 2. 6-DBP were the most effective fac-
tors. Penaeus Vanname: got the best odor when 6 —9 ng/g 2,4,6-TBP, 0.4 - 1.2 ng/g 2-BP, 1.5 -
4.5ng /g 2,6-DBP,0.0—0.55 ng /g 2,4-DBP and 0.0 ng /g 4-BP were added in. [Journal of Fishery Sci-
ences of China, 2007,14 (7):110— 115

Key words: Penaeus Vanname:r : bromophenol;: ocean-like flavor
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