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Polluted Characteristic of Polybrominated Diphenyl Ethers in Wild Fish Muscle from Dongjiang River
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(1.College of Chemical and Environment Science, South China Normal University, Guangzhou 510006, China; 2.Research Center of Urban
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Life Science, South China Normal University, Guangzhou 510631, China )

Abstract: To investigate the environmental risks and the present pollution information of polybrominated diphenyl ethers(PBDEs ) in wild
fish from Dongjiang River, we collected seven kinds of fish, i.e., Lateolabrax japonicus, Tilapia, Bahaba here, Sinnibrama macrops, Liza
haematocheila, Liza macrolepis, Collichthys lucidus in a south branch of this river for the analysis of PBDEs. The analysis of PBDE con—
geners were conducted with gas chromatography negative chemical ionization mass spectrometry (GC—NCI-MS ). The results showed the
concentrations of Y, (PBDEs(BDE28, 47, 66, 100, 99, 85, 154, 153, 138, 183) were 21~363 ng- ¢ ".lip(lipid—normalized concentration ).
The highest concentration was observed in Liza macrolepis, falling into a range of 56~168 ng+¢™lip and with an average value of 96 ng-g™.
lip. The lowest concentration found in Bahaba here was ranged from 25 to 58 ng+ g™ lip, with the average value of 41 ng-g™.lip. BDE47 was
the dominant congener in all biota samples, with a contribution to ¥ ,\PBDEs ranging from 41% to 77%. The correlations between the con—
centration of Y (PBDEs BDE47 and BDE100 in fish muscle and weight, length along with lipid content are various in different kinds of
fish. And only in the muscular tissue of Liza macrolepis Sinnibrama macrops, can the significant correlations be observed.

Keywords : Dongjiang; wild fish; polybrominated diphenyl ethers
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Figure 1 Location of the sampling sites

1 ( Collichthys lucidus ) , K5 EBAN T 1 1,

1F 2 ke A1 — & H B (Honeywell , USA ) (TR (J. T.
Baker, USA ) . 5 2 5¢ (Merck , Germany ) 4] 4 £, % 411
T/ (100~200 H, 755 ) AL (100~200 H , 1
Vi ) FHJC/K R R (I ) Y8R 43 B 4, {68 T i T FH e
AT BE BT 48 h A1 24 h, 38 RS AR R
TTRA IR

FREJINKAZ 18] S50 2 5 FR e R 3 FIAAE | i 1 B
HIRILAZY 20 g, V2 VR TR IFAITE A IR 4R
1, 11 200 mL — G e R [ 48 h, SR BOR 4 5
FEAS R 10 mL, U A 1 mL Y E 0008 B 105 % 4
Hx 9 mL AMWE] 1 mL, BRSSO+ (GPC, H
R AH TV L SCHRI91) 2 BRAE it v i R 7, SR I e 4 &2
2 mL, PR AR T 2 Bk I S A SRR Ak, T 30
mL E G IR SR (VY R LDIkEE, ik
LIRSS 1 mL, fe)am , FZRA R 5
SEZEH) 50 WL, A NARTE EHLHT . 2B
AERFE I 1k R HIE O RBE i e At AN AR 1
em, KJEH 20 em, HF RSB0 2 em JoKER R
4,3 em A ALER, 3 em HPERERS 3 em BRPEREAL 2 em
ToKBRIR N o
1.2 Hmath S REEH

PBDEs #75 #4145 11 45 # # (BDE28 (47 166,85,
99,100,138 .153 . 154) MIHAL 5 W) hAF BDE183(Ac-
cuStandards, USA), PARFEISCAAE 25115351y BC-
PCB208 #1 “*C-PCBI41( Cambridge Isotope Laboratories,
USA),

{8 6890GC/5975MS S AH {3k — Joa ik Ik FH A (3
[ Agilent 22 7] ), T 4627 B T IR (NCD ML & 251 1
Iy CSIM) A, 838 A8 ] DB-5MS(30 mx0.25 mmx
0.25 pm, J&W Scientific ), FHIRFEF H:110 °C(1 min)
8 °C+-min"—180 °C(1 min)2 °C*min"—240 °C(5 min )2
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Table 1 Fish samples information

2 B ef/em  HEhlg RIS EIEESE)/% i >k
BEf 30 16~27  81~460 0.1~1.2(0.5) FeEE, DAY £ SRR 5 F K SR K 2
PN 16 17~37  50~525 0.7~2.2(1.4) BB, ABEE R R & WG AE VDV 11, 4 fi B o (X
i 25 14~19 33~82 0.3~3.3(1.3) ZeBrtE, AR AR O SREEYR R NGRS H IR K
iz 19 23~36  154~473 0.2~0.8(0.5) P, LN RS R R R R
P 5 15~23  27~130 6.3~14.4(9.3) WEPE, DU/ BR28RE 3V R Tk 1 IV S £
kMLt 23 12~15 19~29 0.8~2.3(1.5) R, D/ IR R 1 W T 2 A
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°C-min~' —280 °C 10 °C+min"—300 °C(5 min) . ZtS N
SR, RO e AEE R 1.0 mLemin™!, B FUE
R 200 °C, LI 2 280 °C, #EFE FHR 250 °C.
1 wL JEAr et . 470 m/z=79 81; [HIIKCRF
7 BC-PCBl4] H m/z=372 374

AT HTRE ft HR S48 DA 7S P b i o
AT EIBCR . F—HE(20 D)FEM AT U0 T R
SEPEHAHT T EAS E ORR A SRRSO
PRFATRIRE S AT o SRR /R Y “C-PCBI4L [l
BN 60%~107% , J 25 I AR 2] BARY, 25 (1
JoARFIL T AR 10 Ff PBDEs(BDE28 .47 .66.100 .
99 .85.154.153.138.183) 1 ¥ [m] Wi K gy 78% ~
149% , P4 TR AR AR 25/ N T 15% o PR A FE LIk
JEYBA Zead MISCRAZIE . DL 20 g Jfa ke HAE AN
50 wL T, PBDEs /) ik B Ky 12.5~125 pg-g s
1.3 FIFELEBES S

fa LA PBDEs & it IR b s, 115
N/ (1

We Cx50pnL
M

AW o s Fe A 5 i, BN ng - g lip (RIS
—ALHZ )3 C D9 1 pL AR AGIN 2 ) PBDEs W, B4
N g L350 Wb IR E AR MO URE R 1
Fri AN go

BARGET /AR SPSS13.0 Hif . Xt Ede it 17
FAOCHESM TS, 24 P<0.05 BFUCHAHDCHE A Gt &
SCo PrEE AT 4 IE S 0 AT P (EIBCHRR -1
(EL, A A0 R R 250 A 5 DU P LT~ X 4, AR A
FEE MR A

2 HR5iTie

2.1 &HlA® PBDEs &=

X 107 ASFE G 10 # PBDEs #4717 404, Hor
BDE28 .47 .66.100.85.154 153 1£ fif A #E & v 2 A
i th ,BDE99 H7E—A~fatfrh kA i . BDE138,183
TEAE R B R 31k 24% 1 34% . 3. WPBDES
(R ESE L 21~363 ng- g lip, “FII(EN 81 ng-g™.
lip, P25 X (PBDEs &1t DL 2, Hirfr : DK
2 R R IR ARt 1 1 A 5, BB 96 ng- g7 lip; R 7%
HIRZ L IMEN 89 ng- g lip; B A FIAE 615 {5 73-531]
4 78 ng- g lip Fll 75 ng- g™ lip; WA 2 A 5 fE (K
7 46 ng- g\ lip; EIE A AN 41 ng- g lip, Mk
AL, Ze ik fa ki PBDEs [ & M A

i, FEBRVLIN XA WTFE iR TR A 2% 1
It OGS RAR A 5 s 75 ) PBDES™ . ASBIEFE AR AR
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Figure 2 Concentrations of PBDEs in fish muscular tissue

55 [ N A b X L i A (3R 2) R
W B A=t JJLIN FR Y oPBDEs ¥9{H 4 519 pgg.ww
(Bt & =N 81 ng-g\lip), M FERMLIX
R KK Y PBDEs & (H{HJ 226 pg-g™.
ww )T RN T i 35 £ 2% 3 sPBDEs 7 i (25~109 ng-
g lip)!" FIRO S VR IR A 2 vh 20sPBDESs 1) 5
(AR 160 pg - g .ww ) BEAK R VLI 11 JLFR A=
AR Y oPBDEs &t (S 89~293 ng-glip)¥, 5
[ A 2 LA B A HE , ARIFSE -5 H RS g S
TN S AT, (HELAIG T 56 [ 7 37 fa 2T iy
Az 2509 PBDEs 7 (3 2) . BDE4AT Z/KAAHh
K AR SN o i d e 1 PBDEs [R1 24, tn] AR
MACFEK B R WA R PBDES 15 Y& Bl . TEAHIESE
TR B 10~278 ng- g lip (R 90~
3455 ng g .ww) , U E N 51 ng g7 lip, S ERTLI]
FUHE X A LA HR Y BDEAT Ju AR, (17~340 ng-g™.
lip)®, B F AR IE TS I A LA BDE4T (985 &
(5~23 ng-g™lip)", & T RV I A 2K LA h
BDEA47 ()¢5 (100~210 ng+ g™ ww ), % & et 55 T
F A B i 2 X F £ S LA BDEAT 3k 5 (3~108
ng- g lip )" (HAE AR T3¢ = FL KA Lake Superior H1
LA Th BDEAT (R F- 354k (150 ng- g™ lip )",
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Figure 3 PBDESs congener patterns in fish muscular tissue
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Figure 4 Composition pattern of PBDEs in fish
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Table 2 Concentrations of PBDEs in fish muscle from different locations

HIX R SPBDEs 4k T (1) /pg - g oww B A S Y (B )ng- g™ lip  Z:7%5 30k
ARVLRE S [HESES 10 166~1976(519)*, (374)" 21~363(81)",(69)" NS
BRI 11 YA fn 10 38~407 [8]
SR HL X T 10 ND~3850 (226)*,(153)" 91
PNRERNESE P 15 40~700(160)* 1~17(5)" [12]
@ llT) [iN=Scviiki 7 29~2360(460)" [13]
Fiit it e 9 509~775(634 )" [14]
Eg iRk 13 9~3078(1725)" [15]
EYE| FLR T A £ 15 500~800 [16]
SRV Tyt 10 147~1413 [17]

T 2 FORFARPIME ;b 2R P
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Table 3 The relationship between the concentration of Y, (PBDEs in fish and the length, weight and fat content of fish

LERS fikK faf REEED
ik —-BDE47 -BDE100 - WPBDEs —-BDE47
(P1H) (PfH) (P1H) (P1E)

10 7 REEAEED I Bl JIg I & -
-BDE100 - wPBDEs —BDE47 —-BDE100 > WPBDEs
(PfE) (P1H) (PfE) (P1H) (P{H)

B

0.078(0.682) 0.133(0.484) 0.328(0.076) 0.019(0.922) 0.084(0.657) 0.125(0.510) 0.349(0.059) 0.337(0.068) 0.345(0.062)

KHRAESR  0.098(0.664) 0.050(0.824) 0.468(0.028) 0.047(0.834) 0.004(0.985) 0.428(0.047) 0.550(0.008) 0.546(0.009) 0.541(0.009)

KR

0.722(0. 028) 0.818(0.007) 0.792(0.011) 0.801(0.009) 0.860(0.003) 0.857(0.003) -0.275(0.475) -0.289(0.451) —0.204(0.598 )

HiEf -0.300(0.700) -0.350(0.650) —0.337(0.663) —0.120(0.880) —-0.112(0.885) -0.115(0.885) -0.026(0.974) 0.032(0.968) 0.016(0.984)
7 0.415(0.124) 0.455(0.089) 0.426(0.113) 0.400(0.139) 0.452(0.091) 0.418(0.121) 0.033(0.908) -0.019(0.946) 0.037(0.896)
Pk AR £ -0.326(0.528) -0.184(0.728) -0.297(0.567) -0.638(0.173) -0.512(0.299) -0.611(0.198) -0.728(0.101) -0.728(0.101) -0.752(0.085)
Vi3l 0.165(0.558) 0.153(0.587) 0.594(0.019) 0.181(0.505) 0.142(0.615) 0.284(0.305) 0.196(0.476) 0.084(0.757) 0.176(0.515)

BDE28 >BDE153 >BDE66., T J§ f1 iy :BDE47 >
BDE100>BDE28 >BDE153>BDE154 >BDE66 >BDES5 .
< HE £ i >4 :BDE47 >BDE154 >BDE100 >BDES5 >
BDE28 >BDE153 >BDE66, ik 3k #f % ff1 Jy . BDE47 >
BDE100>BDE66 >BDE154>BDE153 >BDE28 >BDES5 .,
{H R[] #1. 25 [8] PBDESs [v] 7% {2 43 A1 455 5 A £ []) i
T HBLL 4 TR 5 IR RS R IR (<5
MBS G LA N E 5 X 5 A bt
FEGETAR R,
24 PBDEs 5&E &K EHEaEmNXER
KR WL i1y T PBDEs .BDE47 BDE100 &
ARG B i 2 A AE I S A DG (P<0.05)
(% 3), #9] BDE47 BDE100 7E AR A Py A B
0 A BN, 1 BH R % R L A P A e
Y wPBDEs ¥ i 5 HAm 1R ) BFRE I MIC A,
R PR KR A i L A 26 21 v X PBDEs \BDE47 Al
BDE100 /1 & 4 & i 34 5 AR 7 & i 2 0 25 IE AR OG,
2B NG 5 E 5t oA 5 il £ LA of PBDEs [y = 22 A
% . Eljarrat Z5”F1 Manchester—Neesvig 2571 F 2 Aff
7548 & B PBDEs & EH A 4 K BRI 40 , Erdogrul
SRR A AR N RE T & it 5 PBDESs & 1t i 3 1E AH
X, KHSFa Y PBDEs BDE47 BDE100 5447 |
£ TG 5 5 i 22 1) JOAH S B A DG oSt T X
(P<0.05) . X AT RESE R A FE AR TLRAE B fa ke rh WA
KRR EE £ . K/ NIRIG & i A i85
(Kt PBDEs S Ak A iy & i 2 [0 47 B A0 G
PEo BT IREE TS YRl BB  BRITL K AE A 2 LA
MERE N — A A B, R S ik i
HR R/ T BECRASZ | R O 25 A
K, XS R AT e 80 T BN PBDEs A
RIS i o [ % S G 5 = B G 05 W =

3 #ig

()R VT 32 3 B AR £ AL A 2 20 r St o A ) 2]
PBDEs, Y ,PBDEs (BDE28.47.66.100.99 85,154,
153,138 .183) iy & Y [l &y 21~363 ng-g ™ lip, kS
B 2 B R RIS . BRI, AT A A L
A2 X WPBDEs & it 5 T [ P i 65 £ R B A= 1
b M s K 4 B PR 2R LA b PBDES 1Y
TmTRENEAZ,

(2)BDE47 7£ 10 ) PBDEs H1 iy (4 i b i 5 K
HoAth A MK Yk 5 BDE100,BDE154 . BDES5 .BDE28 .
BDE153 .BDE66 .BDE99 .BDE138 .BDE183,, %45 . 7%
HIR IR A ik (<5 MR R S TEfa LA N & 4

(3) A AT R B a2 LA v PBDEs & & (JIg
iAo a) St AR MR & 2 AR
[, TR () G A LA ZH 4L rp PBDESs S L[] 3=
Yy e A KRR & 2 [ JCAHSCHE , AT REMY
JR A A R RS XT FREE th PBDESs AR AR 54K
WA 2250, AR AR o3 B A 5k /N T RE AR R
HEZ—,
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