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Bioaccumulation of Halogenated Flame Retardants in Fish of Dongjiang River
HE Ming-jing'”>, YANG Ting' ,LI Qi' , WANG Deng-xiang' ,ZHAO Jia-yuan'

(1. College of Resources and Environment Science, Southwest University, Chongqing 400716, China; 2. Key Laboratory of Agricultural
Resources and Environment, Chongging 400716, China)

Abstract: Bioaccumulation factor ( BAF) plays a key role in identification of bioaccumulative substance and in assessment of chemical
risks. In order to reveal the bioaccumulation behavior of fish in Dongjiang River, sediment, water and fish samples were collected from
Dongjiang River and PBDEs, DBDPE, DP, TBBPA and HBCDs were measured. The ranges of IgBAF were 5.0-7.4, 6.1-7.1, 4. 6-
7.9, 2.6-4.6 and 4. 8-7. 7, respectively. In the present study, most HFRs had a IgBAF of higher than 3. 7, which suggested that they
might be bioaccumulative. The BAF values of HFRs increased with increasing 1gK  , when 1gK > 7, the bioaccumulation extent
decreased with the increase of 1gK . Biotransformation of y-HBCD toward a-HBCD and the metabolism of BDE66 and BDE99 of these
isomers might attribute to the deviation from the general trend predicted by K . More attention should be paid to DBDPE, since its
BAF value was higher than that of BDE209. The BSAF values of most PBDEs, DBDPE, DP, TBBPA and HBCDs congeners in three
fish species were less than 1, indicating that these compounds were unlikely to become a source of pollution to the aquatic organisms
due to the poor bioavailability.
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Fig. 1 Distribution of sampling sites in Dongjiang River
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1 mL 2245, 430 e 4 5 500 o 1E B A R Bt R0
2% 200 pL, il A — %€ & ) PBDEs ( BDE118 1l
BDE128) il HBCDs W45 (d s-a-, B-, y-HBCD).

F1 BROEAEES

Table 1 Basic information of collected fishes
R /g RK/em ||[Fh2k Hx/g  MHK/em
EZE i 91.1 16.8 ||f% 11 3 57.2 17.0
BaEfa 2 66. 1 13.6 ||fFfn 4 71.8 18.3
BAEf 3 46. 4 14.0 ||/f#fas 85.5 18.0
EE i 89. 4 16.0 || 6 107.6 21.0
EZE | 105.5 17.0 ||fkfa 7 51.6 17.2
%k 6 26.6 1.0 ||/f%fms 52.5 17.0
LE i) 34.9 12.0 ||#fa9 36.8 14.3
Bt 8 39. 1 12.6 ||IHIER 1 45.5 17.3
B9 90.0 17.2  ||1EiER 2 49.6 18.6
BAEf 10 92.3 16.8 ||¥iEKR 3 33.7 15.9
Bt 11 116.7 17.0 ||H5iER 4 31.4 15.2
BAEfn 12 44.6 12.5 ||V§iERS 72.3 18.3
B k1013 55.6 4.2 ||iEiER6 95.0 21.3
BAEfn 14 78.8 15.0 ||[¥EiERT  127.1 23.2
BRI 15 60. 4 14.9 ||VHiERS  114.8 21.5
i £ 1 96. 3 17.5  ||I5IER9 77.4 20.0
i 41 2 35.6 15.3 ||7EiER 10 89.1 20.5

faREfRHICE 2 ¢ LAHE, B THIFIRS
Ja ARSI 5, ] 200 mL N ER/IE C GRS
A1, AR T 60°C &K KAl 4E 48 h, Fli 2k
45 GEARZE 10 mL. BU1 mL f0 Wl E ()
T4 9 mL EHEAZE 10 mL 2ZJ5 0B K i ik e
53R 3 mL A7 mL, 5350 A PBDEs [Hl R 457K~
YIF HBCDs . TBBPA [HIISCRIE m Y, 70 Bk 4 224
2 mL, i GPC skt LR K45 (RIS ). ¥
WA RO A 2 1 mL, BB E LR A
AR 50 mL 1F O bt/ 5 BT AU R g
k. VEBCRHER-EWAZE 1 mL, ¥4 % 1.8 mL 1)
Y, AR 2R T, 43 0 E ke F R A R
200 L, A A FRHE 7S A TALES S AT

JKRE B PRSI H A B RE DL SRk 12].
1.2 X8

= #Z LR PBDE AR (28, 47, 66, 99,
100, 153, 154, 138 F1183) Fl DP %/ Agilent 6890
GC-5975 MS TEffifb i By | HE B =T i
TFERHT, (3548 DB-XLB (30 m x 0. 25 mm X
0.25 um, J&W Scientific) BAIEAEH:, JLE IR
f PBDE #.44 (208 . 207 ., 206 #1209 ) #1 DBDPE ¥
FH QP2010 MS ( Shimadzu, Japan) 7E 7 fb2 B B
BB T HA T AT =T, g A DB-
SHT (15 m x0.25 mm x0. 10 pm, J&W Scientific).

DP . BDE209 #1°C-BDE209 i 5 H A& I B 14391 My
653. 8, 486.7 F1494. 7, HAbALAS YR 79, HE AR T
DLSCHR[12].

TBBPA F1 HBCDs [ 53 H1{X #% 4 Agilent 1100
TR R AR (3% (X -APT4000 = DU 24 AT 144X, i
SrHT e A EST 8 A, DL 2 ) W
(MRM) # 3 X5 ¢ 00 9 i 47 2 Pk A e & 5 A7
HBCDs 54 44 (%) Wi il 2§ - (m/z) 4373 7, HBCD .
640.7 —79, “C,-HBCD: 652.7 —79, d-HBCD;
658.7 —79. TBBPA Wiill i & + (m/z) 435l A,
TBBPA; 542.7 — 79, “C,-TBBPA: 554.7 — 79.
HBCDs /AR S H#A ] XDB-C i (4.6 x 50 mm, 1.8
pm, Agilent, CA) (A3 FE AT 4027, TEAH AT UE AR 7
DLSCHR[13].
1.3 i B i

Fri il 5 e RG2S R | 2 Ends SR
Fomdr ., w2 AR SR E S FnAR 13
PBDEs Hi{k (BDE28 ., 47, 66, 99, 100, 153, 154,
138, 183, 208, 207, 206 F1209) . DBDPE . DP (syn-
Fl anti-DP) . TBBPA F1 HBCDs( a- . B-F1y-HBCD) f4)
S A RN 99% ~ 114% | 89% . 82% ~ 89% .
59% . 97% ~ 106% , #H X 25 /N T 10% ;5 B 57 (fa
) g eh 13 Ff PBDEs #.{& DBDPE, DP, TBBPA
F1HBCDs (1) F- 2 Wl %8 102% ~ 118% | 97% .
78% ~88% . 56% . 92% ~90% ,FXMwZE/NT 15% ;
FE & H °C,,-PCB141 . BDE77., BDEI181, "C,,-TBBPA
C,-a-, B-, y-HBCD 4 RIS 551 K 95.2% +
1.1% . 107.8% +1.0% . 100.6% +1.7% . 53.6% +
3.2% M182.7% +2.9%. TEJ5 k45 Al Hirfe
YR e E S R rh S gl s HAnbk, (B H
Zead MISCRIEIE. A& W0 18R I BRTE F1 2
REIEhZE B A P RS IE i 2 AR DC R B K
T 0.99. A SZ 5 B 7 15 K PR (method  detection
limits, MDLs ) #52 A 10 550, A RS 0 00K
HERAT 0.1 ~4 pg-L~' 2.

2 HFR5ITE

2.1 HWEENTF (BAF)

1 HFRs &84 3050 09 56 Mg 1, K A= AR AR
By B Yy A ) AR R R T LU
AW R R (BAF) SRAG & KA A W%t HFRs
)& 45 1 ( BAF) # JR R 51 A 5
YIS E (B, pg-kg™")

A IR Fi I 2 it (pe- L)
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4.6 F14.8 ~7.7(&2). BAF {HBEILA Y09 FP2EF0
AR R TR A TRl A B o B PBDEs 1Y
BAF {55 Streets 25" 3238 19 26 B Michigan )#if: A
(1) 1gBAF i FEIAR Y, B b v Tt o — 4232 75 K Ab 3
I K B9 A T 4 IR K A 0 R Y 1gBAF {H (2.2
~6.2) " RIEIRE S RS ) AR T S WA T A
) 1gBAF(2.9 ~5.3) " LI K 4K Winnipeg )
BRI 1gBAF (H (2.1 ~4.5)"7 . HET M IE, &
FokA: £ ¥y b DBDPE 418 1R 2>, Hardy 25 ff
2% T HA#346 %F DBDPE /LY & 468 01, i 811
BAF <25, B E L TAM5%. Harrad S5 BF5E T 3%
9 NIRRT 12 Fh 2% BAF {H, H: TBBPA Ay
1gBAF B9F-351H 4 0. 63, HBCDs 14 1eBAF 13 FEl Hy
2.5~3.8. #HRALTABIGE. Drottar 27 4351
0.34 wg-L™'F13.4 pg-L~" ¥R HBCD X i £
HEAT T 2 68 S0, 1A A AR v B RN o ok R R R Y
1gBAF {83 514 4. 22 F1 4. 34, S5AMF A Y. Wu
AU MR A B A R R T A 3 [RT AH K AR A A
7K HBCDs B9 & &, 715 X K A YT a-
HBCD, B-HBCD, y-HBCD Fl > HBCDs fJ IgBAF

350 2.58 ~6.01 , 3.24 ~5.58  3.44 ~5.98 FI
2.85~5.98. XFIKAAY DP (%) BAF {4 1) B
5, Wu 252 1238 (0 Tk [ 4 pg L 0 3R i K 2B
AT DP Y 1gBAF (E 58w, Hob EH R R | 6
fo | fRfE I R K B A 1gBAF {H 5 5 R 2.4 ~
2.7.3.2~3.6.3.0~4.2.3.8.2.3~4.0F4.5~
4.6, FHIRFSI A W% DP BAT A=Wy s SRR, 24
& W) BAF fH K TS5 000, JREE# 2 1gBAF fH KT
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Fig. 2 The IgBAF values for HFRs in biota

ARG, A AL &9, B& T TBBPA (2 AMFF
IgBAF {H <3.7) , R Y IgBAFE R T 3.7, Ui
TX ey e WA B AW s S BE 71, 1 Harrad
SO RS B 25 SR R U o-HBCD B AW E
#EfE /1, TBBPA | B-F1 y-HBCD A ELA7 /L W) & ik
J1, xRS th T7E Harrad 2509 0F55 v, 15 QL Y7
AR AR 22 8] 4 43 e 38 A 8 B -, ek, AT
HIX ) 7K A IR B B 22 57 AR T RE S BOK A o ) R
HFRs 244 & 4 7=k s m
2.2 BAF 5 1gK, HYHHCIE

AW EIEFEE/ KT RE(K,, ) TR A AL
TG TER 2T N B S BRI T AL
15 Y WIAE K AR HLAH 22 8] 19 43 BC 66 7, [R) e 2
WA LTS e AT DL B 2 Fh PR B s A A
MEZESH. BAF SRR GG R K P A9
RABCRISEL, L BAF 5 K, Z B %A R/
AHIEE. B3 o T 3 Ffarh HFRs ( DBDPE BR4H)
(1) 1gBAF {H 5 1gK,, BYAHCHE. 3 Ay 1gBAF 5
leK, ABELAGET R L E I 28 R A et -
T IE R Y 1gBAF 5 1gK, B W Il 2 A
Kok, 3 Fhfa84E M TBBPA %] BDE154, 1gBAF Fifi 5
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