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Tissue Distribution and Bioconcentration Factors of Tetrabromobisphenol A in

Five Fishes in Lake Chaohu
YANG Su-wen'”, WANG Sheng-rui'*, YAN Zhen-guang”, ZHANG Pu-qing'

(1. Research Center of Lake Eco-environment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
2. State Key Laboratory of Environmental Criteria and Risk Assessment, Beijing 100012, China)

Abstract ; Tissue distribution and bioconcentration factors of tetrabromobisphenol A (TBBPA) in five economic fishes in Chaohu Lake
were measured with SPE-HPLC. The results showed that, the average concentration of TBBPA was 4. 70-11. 20 ng+g~" (dry weight)
in these fishes, in an order as White fish > Silver Carp > Bighead Carp > Common Carp > Longsnout Catfish. The highest concentration
of TBBPA was found in the kidney, followed by liver and gill. The concentrations in fat and muscle were very low. Silver carp was
really different from the other four fishes with the highest measured level in liver, followed by kidney and gills. In addition, the TBBPA
concentration in tissues of the white fish showed positive correlation with the fish weight, especially in liver and kidney, but the trend
is not significant in the back and belly tissues. The bioaccumulation factors of TBBPA for the 5 fishes were 9. 56-22. 64 based on the
average concentration of TBBPA in water (0.52 pg-L™") detected in this study, indicating insignificant bioconcentration effects of
TBBPA on five fishes in Chaohu Lake.
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116°24'30"E ~ 118°00' 00" N, 4t £k 30°58'40"E ~
32°06'00"N 2. [a], ¥ 1 11 FL R 769 km®, - 35 7K I
2.69 m. 2009 45 H 787G ) oA 8 0 AT
ik, 455 5 A dl 19 Kabfri e, ik E R
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( Culter alburnus) | %8 ( Hypophthalmichthys molitrix )
08§ £ ( Aristichthys nobilis ) 4 4 4%, K Wy fif§
( Leiocassis longirostris ) 3 2&. R4 J5 XF 1% fa fig 5, B
8RR B o R TR LY, T K Ve A
HEHAS T 4°C AT
1.2 HES RO E

TBBPA HijAb IS IESCHER] 17 ] i, FFAR T
RGN RINE T AR B B, BAL TRy f0 R e VR T
W BRI 25 B2, Ry R | MET FR B 5. 00 g, il 100
pL PIAR, A 10 mL 0. 2 mol - L~" By Z R4, )% 1
min, A1 100 wL B-ikE 1 R, 40°C B fi it %, ¥
MEEWE, H 2 x15 mL 28 2B #H, 4000
remin~' B0 10 min, &I FRRRBORIFZE T, H 2
x 15 mL HIEEK (4: 1) B IR il 5 1 0T e 78 22 B0
B2 x 10 mL 1F O BER 5 X B g A6 2
TERRKERZEREL 2 mL, 5% 50 mL ZI)E
BLOAE . M 8 mL ZR KRR B EE.0E, 2
x15 mL ZSE W%, GIFABORZEE 2 mL. #
PO 2 5 mL RIKEOE T, R AT
BEVI. FHBEFE 72 KA AR 22 3 ~ 5 mL. SR 5 i ik
T P P [ RF AR /IR (R B 3% Ak KU 15 miL
TAM R 30 mL ECBEMBE) , ] 10 mL R
AT VR, V0 W v 26 RUSUAE 28°C Pk, A &
1 mL.

TKBESR P V- 26 . 4 K R 3 0. 45 pum B8
JE,FEFH 6 mol- L") HC1 J8% pH (2.0 ~3.0,
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20 mL AP B, BT, fE oy 2. BOT 2 b
FEWORA T, e 78 R AR AR 229 0. 5 mL AKX
+, HHEEEAE ImL 4CHRAT, FOREST.

1.3 WRAHEE T e AR

WAH €3 73 A7 25 1« 535 A Agilent ZORBAX
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KA 209 nm; HAERFLS wl. Agilent 1200 75
BB (L, AR A IOk B (12 Sk AR A, AR
A)) . TR AN (R SR AR ), AT
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TR RO MR FEVE L, A5 TAE MR, ek rfe by .y =7
x 10"x , MR ECH R* =0.999 3.
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AR THT ) K 30 e A4 7 A ), SR v R 08
FEHFREL 5.00 ¢ f RARE S, B IMAT & A BT &
0.01.0.1,1,10,100. 1000 ng ) TBBPA AW, %
ASTINZKA8 3 AFATINE TR R Tl
FH 96.87% ~99.71% ,RSD 4 0.16% ~ 1.00%
(WFE1).
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JoT i AL W AR A 4 B SO N S B A T e
2 B S DA B A Bt o A S 0 o A 18 35 2 1 5
0. WIHRAE 2 BE LI HUEL I f e O 4 £y, In A BT AR
FEA 100 ng-g ™ FEM. U THEOFEE  HIEC A 5
TANGE 1 2B AR, R R M 4E % 20 pL,
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Table 1 ~ Average recovery and relative standard deviation

b FREENIA R g% e % FH R WA 22
/ng /% /% /% /% RSD/ %
0.01 98.3 96.2 97.3 97.3 1.0
0.1 99.9 98.9 99.0 99.3 0.5
A (5.00 g) 1 99.9 99.9 99.3 99.7 0.4
10 98.0 97.4 98.1 97.8 0.4
100 98.9 99.1 99.2 99. 1 0.2
1 000 96. 4 97.3 96.9 96.9 0.5

N 99.84 pg-g™'IR%E <0.5% ,JR T RVFEHL 5L
B AT v ARG B S S R R BT MR
anEE BRI 2S5 (S g B ARG W AR
TR R, B2 H ARk A )€ 5. TBBPA # 5
FTAL T R FHAR S A28 2 0L LA B HL o0

2 HREITiE

2.1 AR[REIXEE A IR P TBBPA & &

IR A ST K IR BT 15 Y P 1) B BB i A% R B T
MR 45, — M Bk, B A T B R )
R TEIA BT 58 58 gl B AR SRR TR
] £ (4 £ 2530 17 TBBPA 164K P 431 Bk 4 R 7
FRIXF FEBIFSE. 43 Bk S0 5 Fh 22 35 40 25K 1 TBBPA
AT TR 2558 TR 1.5 R ik Py TBBPA
(- Y v BE (AT E3F, FIR) R 4.70 ~ 11.20
ng-g” !, F A IRRIK R (11,20 ng-g™') > H
fif (6.69 ng-g™') > i (7.34 ng-g”') > i fn
(6. 14 ng-g™") > KWfifi (4. 70 ng-g "), Horfr F 6%
fi £ PN = 2 ) 22 N R, A T
DAL 3 B, K wp il A N i BN, LR N TBBPA
S fem v RE R HO XA R Bt s e B
B TANE TR = T HoAth 4 Ffa, TBBPA Sl 45
e RN —E B, L R B 2R R I 5
FK P T Atk SR 4 8 B K AR5 4L
FUAARALS

ARINIRy

)
BE1 H¥s ki TBBPA TFIRE
Fig. 1 Mean concentration of TBBPA in 5 fishes from Chaohu Lake
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(P24 35 4Ky 45 ngeg ™' 1 W T ASBIFSE I E (.

1
S
—

TBBPAHE E/ng-g”

L= A

I [ b % L IRV S0 B W T KA 19 TBBPA % it (iR
H)TE0.056 ~8. 48 ng-g ' 28] TG LK EE AL
RN SR (IS ) 7E 0. 495 ~1.43 ng-g ') HAR
TR R P TBBPA & 54 0.01 ng-g ™', fifi 2y
0.03 ng-g™ ' WbTH 0. 11 ng - g~ 2, fif 22 7Kk
AW UR YA BFRs 25 2 UG T AG I B 508 £ Ak
P TBBPA & 55 58 [ 0 2 HL 3k 1 30 AR 7 5
e Sl (EEE RN = NI RE 2 N3 R RN
W,
2.2 TBBPA ARSI E T

TBBPA 7£ 1 25N [R] 20 4145 B b s ) 225 2 D,
P2 7E B HE P B9 EE N 10,33 ~29. 10 ng-g ™', 1
{H°420.07 ng-g~", 5 Fhfa' ik TBBPA ¥R IE
KEWIMER J (£ > 16 > B0 > 6 > K Wik,
JFFAEH TBBPA V& B SF-¥I{E R 9. 17 ng-g ™', WK
MR R A > i > L EE > i > K fi. 88
TBBPA I F Hy 7. 44 ng-g ™', i ¥R LH 41 h vk JiF
SEYEH 3. 09 ng-g ' IEHR R 3. 70 ng-g .

SVASK UL, TBBPA 76 HLi) 5 Ff £0. 268 (1) B 1k v 25
TR, ESR AR A 3w o i FENLA i
FHXFEAR, X — 2518 5 75 — B BFRs £ IR AR ik
(PBDEs) TEAEAL fA IR IR [R 2L H) R BE K V- 22 7 1
ZEIE—20 L B A A A S Y 3 B g
B, LA EWIYE T, AT RE S TBBPA 76 Hivh & i
TR R SRR K S IR B, S AN AR IR B
AU, ek 5 o LA T T s 4 i B 2
W Z—  FEE I AR 2 e
WYY A IR N BLR B E A E, H L,
TBBPA 7 £ S (1) S8 AT b 5 Bt AR X 4 . SCiik
HRAE, 76 Ho A I 4 b 3 6 48, 5 £ BT Hh TBBPA ¥
JER 0.3 ~1.8 ng-g™' MR RGE P IRE R 4
ng-g ' FFEEEMEIRAGIRIE N 1 ~35 ng-g " (HSE
B, 65 UL T TBBPA ¥R 97 ~ 245
ng-g ' IEIER T AT Ak E e s
AW EA — 2 (025 7.

1045 412088 B T TBBPA ¥eJ¥ 5K & 2 [A] 1Y
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KRITHT (B 3) BB UEJFIEFIEE T TBBPA ¥
Bt A B 0 T R, A LA A S T A
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Fig. 3 Relationship between TBBPA concentration

in different tissues and fish weight

2.3 Al BAFIHP N TBBPA 1AL Yk
EARS

BTG 4), Fe S ML YA vl Rl &
WIsESEAT AR MR 4, — PRI UG, RV R 5, & 2B vk
AR AT REE R . A 7 38 2 % S K 1 B TBBPA
WA 5E DL K % BCF 93158, % TBBPA 7E ff {4
ML E & FRIEAT T 8. W45 51350 K 14
o TBBPA FSEHRE 0. 52 pg- L', HitHE S
SRt Pt P B R W B R BCE 4 5k
11.98, 22.64, 14.84 . 18.71 #1 9.56, 45 F/x T
2.

M2 ATLAE W, B AW BCF fem, Hk T
JIFE. Voorspoels 25 YA T Lo A1) st b o 7 1 LA K% 7
T ICARFHEAT 1 DR AR PR N 3 — BRI AR B 7 2
TREXZERE ( PBDEs) A2, DASCE FE H ff W
ZEYFRIH LS B ARG, & PR A B AR
NGy e A0 FIE e 4, 5 A BIF 58 4518 — B ST
TBBPA 1) BCF JHFE#3 (B3 FRAE #F AL 2L BCF
B,

&2 E#H S #EaLEX TBBPA #) BCF &
Table 2 BCFs for TBBPA in 5 fishes in Chaohu Lake

a2 HERE BCF f kP BCF
JHFIE 11.02 +1.37
i 11.16 +4. 44
il 1 B E 25.74 £8.32 11.98 +8.12
T 5.20 £2.40
& 6.79 £3.70
JHF 23.83 £2.94
8 24.41 £6.91
SEi] 5 52.68 £2.03 22.64 £19.07
K 7.34 +2.88
i 4.94 £2.20
JHIE 19.76 +4.79
£, 18.05 +4.50
i B 23.94 +6.38 14.83 +8.18
R 5.48 +3.49
JE S 6.91 +2.24
JHFIE 22.13 £5.72
i 14.95 +5.26
) B E 37.96 +3.39 18.71 £12.09
R 7.01 £2.96
& 11.53 +3.98
JHF 10.29 £2.57
8 7.48 £2.90
Kwfie Bk 22.85+6.73 9.56 +6.73
B 3.18 £1.28
HEH 4.01 +£1.10

AT W], PBDEs 76 48 b i35 #5059 110 £ |
A7 A1 % A AR H ) BCF i 1,58 x 10 ~ 1,26 x
10275 NN (8- /N AFRC B ) X BE #4119 BCF
H1.69 x 10* ~3. 19 x 10*1%); S 200 5 (v
M5E T Z R 4 A b DDT B, M55, A
FEVE R BRI Y BCF 230900 3. 16 x 10* Al
1 x 10°, 43 4 & F A BF 5% *h TBBPA ) BCF.
Barlow %57 WF 5% & B, 7K A= 0 HE S 4 RS HE sh
X§ TBBPA ¥ BCF & 20 ~3200. IARC (International
Agency for Research on Cancer) f#55 H | 5% Sk i
( Pimephales promelas) %t TBBPA 1) BCF & 120027
Hardy ™ BF 58 T H AS#E £ X5 TBBPA FY 25 ¥ vk 4 fig
J1 A4 H BCF 2 30 ~485. Harrad 255 285 4]
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