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Abstract; Bioaccumulation factor (BAF) plays key role in identification of bioaccumulative substance and in as-
sessment of chemical risk. In order to reveal the effect of dissolved organic matter (DOM) on the calculated bioac-
cumulation factor, water and fish samples were collected from Dongjiang River and polybrominated diphenyl ethers

(PBDEs) were measured. The concentrations of PBDEs in three fish species varied from 42 to 825 ng-g” lipid
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weight and the BAFs were between 5.0 and 7.4. There are two distinct PBDE congener profiles among three fish

species due to the difference in metabolic debromination. A statistically significant parabolic relationship between

log BAF and log K,,, was found for fish exhibited no metabolic debromination. However, after correction with

DOM, the log BAF was positively correlated with log K. Previous studies demonstrated that the BAF decreases

with increasing log K, when log K, of chemical was larger than certain values such as 7 or 8. It is suggested

that the larger molecular size of chemical block or retard the chemical to penetrate cell membrane. However, the re-

sults of the present study indicated that the decreasing trend of BAF with increasing lipophilicity of chemicals can
be ascribed to the influence of DOM on the calculated BAF.

Keywords: PBDEs; dissolved organic matter; Dongjiang River; bioaccumulation factor

AT E BN TR AR 2R T 2 A B B A
(B TS Yo e 5 R 5% XURS P4 ) v 45056 31 o 22
YER . Wil AT AFE A 0 A RS2 A W vl e 4
) T 40 Ik A — I i L, HRTCR A
e Z2 PR 48 A 2 A W1 ¥k 4 (bioconcentration factor,
BCF)ul 4= ¥ & 4 [H ¥ (bioaccumulation factor, BAF),
A= W A (UG A ) 3 3 P 2R Gt R B R fioh DA IR
s SRS e R AR ) e AR WL EE A TS
YLy 2 EE GS B (E AR IR 28R . T HEAE
FHLIS Y 11 307 78 A 7R BE N 24 ) ot BCF 1 BAF
KT 5000 ik &P SR AT A s Y i, BR
W IR RN SE E AR TR BCES R T ALY 45
Fro BT FIH BCF/BAF A B4, AATi8HR 4l BCF/
BAF 53R AEAL ) B2 1 5> FAR RS E (A 4+ Fe K
HE, D, A5 T A 8 B4R D,y). o T it fl=
Pt /7K 3 B R (K o ) 2 [T 5 1 1) 56 200 At o 1
EVATT A EEN T FASERNSEEH, 0
Kow AT 100 000 ¥ D, KF 1.7 nm ¥ D, KF
0.95 nm™ AR F 1 10045 # 9 HAE A @ — 4
A YR HAT R ] AR Y SR

Zi bRk e A E BAF ¢, BCF % T 1E#
WH -G Y =S A A Y] & E v, X T A
SRS A A AR LA e M VE A,
ST K AE AT 5, BCF/BAF S 3 35 15 Ye Wy 78 2 Wy
R B S AE AR TR i B 2 bk AR, oK
PR R BE R = FL S RISV B L (HAESE PR
et b R ) TSI U R A A R AR oA 5 ) T
X2 1Y PR R AR 25 i ) o e /K Y LSS S TR
WRLE 7K b Uk 1 v J3E B A K P A AL
(DOM, LIV A LAk 5 1 DOC AT RAE) I AFAE S
204 Arnot F1 Gobas 28Ut & A 1 770 MMb&
1,4 323 4~ BCF {H AT PFAG B 4 80 2 /D 42% 1Y
BCF 4 A7 7F — A~ 2 - Bl i 22k U5, i R

Oy FAR BRI 1 2 % (6 22 R >4 BCF {E 19748
Ak, Aot 253 i Xt BLA 12> TR TS
FHFLWEAE LR B, 5 TR BB S % EHA B
AR, HEERENEE - SEs TRAS
WA AF SR AN I 1 U S 2 T AR ) Y

JKH DOM HAFTE 2 A8 K A4 Ak & 4 1) 5K
Ve BE  {HINAG AHOC BCE/BAF Y S #R %A #3X
—HBEPA LN, 2012 LA HSEHEIT
() BCF Ao I 5 7 36t 1% A K5 /K 14 DOM 1Y 5 i
e T A 5I5 G e KR 5 R A Hh 4 LAY
5T, DOM Xk A5 97 W AR H i) o T e 1) R &
FEAE B 8 Koy Bk a™, T T
DOM TFFFEXTINSE i) BAF BR2m, FRATREE T BRI
SN ZRIT R A Tt KRR | L2 T B BE(PB-
DEs) i HAnb A9, 1158 7 R[F PBDE HUAYE 3 Fhifa
H BAF, 3453 T DOM Xf BAF HJ54H

1 ##l57i% (Materials and methods)
1.1 HEACRAE ST Ak 3

2010 AEFEAR VL T Wi R 5 3R 2K FEOK R
PIR 03~04 m)5 4>, BA/KEEL) 50 L, 257 i Je i
Ve T 10 LAR 8 3% 55 o 78 2R B2 K AR X I8

B1 RERSHE
T AT DA A £ R K BRI R AR X
Fig. 1 Sampling sites in Dongjiang River

Note: Fish and water samples were collected in circle areas.
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o 21 X SR 4R 8% 1 (Cirrhina molitorella )9 H., % AE ffi
(Tilapia nilotica)l5 S A1 16 K (Hypostomus plecosto-
mus)10 H o BARRERAE S50 15 DL LI 1

IKHE B B B 1 40 i A 2900 R DL 228 SR [8]
F[9], BEAMXAERT A AN « 2K 22 3 35 £F 4k ok U
Gy RS AR AR FUBURL AR 7 fAE T AR AR (P C-
PCB141 .BDE77 ,BDE181)Z: i XAD a3 & 4 |
FHH B 0 F BE kI, P — S0 Je S AH AR B 3
W ZEBORINZERK A AR R I, B IFRT
BRI, e 28 R WA 2 1 mL 247, R4
Han 228 GBI TEL, il )E rTE iR
WA 1 mL oAy s O E O, AGER 2
200 pL,in A #EH A FR(BDE118 \BDEI128), TER7K
FERIET, 53001 L KRR ARR BN, KA [R]
FEUEACH UE ) , ORI & DOC & &, /AT A% by
Shimadzu TOC-VCPH analyzer,

FAERIEUE 2 g NN 2L A% TR 2
Ja EABRNER, HIEC /N R R 1.1 1
TRA VR ICHIEE 48 h, B3 2 — A9 42 0F)
PREEIARIT & &, R TRl E GPC Bk /G i
AR A, SR 5 W 4E I 452 200 pL, A
HFENFR
1.2 AR R o e 4 il 5 o i O IE

=& L UL PBDE 14K (28, 47, 66, 99, 100,
153, 154, 138 1 183)% ] Agilent 6890 GC-5975 MS
TESAL AR BB U S T T, £
744 DB-XLB (30 mx0.25 mmx0.25 wm, J&W
Scientific)E 4l 3% 4, Ju % IR Bt PBDE HL{k
(208,207,206 #1 209) >k H Shimadzu model 2010
GC- QP2010 MS (Shimadzu, Japan)7E i k22 FEL 2 20
BRI #E17 E & dr, A S DB-SHT
(15 mx0.25 mmx0.10 wm, J&W Scientific)E 40454,
= F LR R W E T 79 A1 81, BDE209 Wi B
Th 486.7 F1 488.7, HAKM (A 5+ AR FE T 2 0L
275 CHR[9].

Jo i ) 5 PR AL AR S R A5 g 3k
Bt AN AR, 25 AR > i BDE47
F1 BDE99 £ i1, SEBRAeE fh AT T AR ANBR . 25 o
bR A SUINAR (£ PY)PBDE H{K (13 Fi PBDE HL14)
F TR AT 591 99% ~ 114% F1 101% ~118% . #%
FMFEPC-PCB141 .BDE77 .BDE181 {1 [l it % 43 51|
H952% = 1.0% .107.8% +1.0% .100.6% +1.7% .
1.3 A:WE 45 7 iR A A FLR I

fi{irf 4 PBDE K[ BAF {H#% T 51 A

DL ESiES
T
BAF=—"2° (1)

‘water

Hor Cy WAL G W HE LW b B B PR 45 5
i pg-kg BN, Cuee FK VIS FRARR B, 500711 pg
L' LS ASKEERE S0 FEAE R AR EE . LA
AR B SR R AR Y B R TR
SRR E R T, ESLAE Y E R K i
LA W B AU BTSRRI MR B T v
JE 5 AR ORE (< 0.45 wm)H S E DOM H1 i) PB-
DEs, i HLZ W& 4si2H ki 52 i, H 2% 1 DOM 152
M, WAEAEan A

Cappr-dis = Cyis T Cispoc )

Y Cppreais ~ s T Cgpoc 731 H 2 WL fife AH
JE , ELSARARR B RS AR A LT P B R

FLSLR AT o 0 F AR ) B0 (£)

Ciis 1 1

Gis - Cdis +Cdis-DOC B 1+I<DOC CDOC - 1_1—008[<0W CDOC (3)

B Koo LA P LEZK AT DOM [H] 9 43 Bt &
RN 008Ky " s Groc TR DOM(L DOC 3K
FAON SR, HIN BAFH MW BAF{EREU £,

#1 5A48iEks DOC K PBDE & B {KHRMAMAIRE
(DOC # {2k mg-L" ,PBDE #{i} pg-L")
Table 1 Concentrations of DOC and PBDE in dissolved
phase of water samples in five sites (mg-L™" for DOC,
pg-L" for PBDEs)

EY
Chemicals C4 Cs Co ES E6
DOC 1.30 1.43 1.14 132 1.20
BDE28 6.7 6.5 6.3 6.4 6.3
BDE47 23 22 20 21 21
BDE66 5.7 6.0 6.0 72 4.7
BDE100 25 1.0 1.7 1.6 15
BDE99 12 13 9.6 11 11
BDE154 0.71 0.56 0.82 0.27 045
BDE153 2.8 14 1.0 1.1 0.87
BDE138 Nd Nd Nd Nd Nd
BDE183 19 1.1 0.96 1.0 0.92
BDE208 12 11 14 18 18
BDE207 22 14 19 25 27
BDE206 94 7.1 11 11 13
BDE209 22 27 22 22 41

1 ND R v AR F AR
Note: ND indicated that the level was lower than MDL.
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2 53R (Results)
2.1 KKt PBDE B9 E K 2H i,

AWFFEEEAGI T 13 Fh PBDE FA{A(BDE28 47 .
66.100.99 154 153 138 183,206,207 .208 F1209).
KR BDE138 LASN, HoAth PRRIS A A 1, 45 05 000
AR ERAR MR EE L3R 1, WS ff A X LPBDE(3-7 {R
BAfA 2 FYFI Y HPBDE (9-10 1 844 2 Fi1) 14 v 70
FEl 930 48 ~ 68 pg- L' 1 58 ~ 99 pg-L", /KIKHE
fifAH T BDE209 J2& fie 3 22 5L AT 2 20% , 5
BDEA47 BYFHXTFEA (2 17%), 1E7KAHH BDE209
TR X = B A e A B 55 KR T i 20 TR 47
DOM WIFFAEA &, st AR BDE209 &) 7 ik )
HE A T Koy LA HI7E DOM H Y43 it 25 K K 3
I SEAL A IR AAH A UL f v ™

JKAREREE G 3 (% 13 # PBDE S A 7E T %
L6110 3 b A K, ZERIRAR PBDESs LA
(ZIRAREIEIR L), BDE13S s %k 68% , HiAth
JUFh PBDEs FLARAS H %k 100% . X LPBDE 7 fi
iy AR A R R 3 i v (1 v B T L4 1A 42
~210.35~160F140~560 ng-g" JEH , Hye & P
4351k 35,37 F1 68 ng- g IR, = {RAt PBDEs
PRI 23R B S AIE IR IR AR B A G e e f
JE U FEE K LR A(BDE208 207 F1206) 54
K R4 51k 40% 44% F130% . %7 T BDE209, 7F
TR 1 e HRS SR R (100% L, 0.85 ~220 ng - g™ fig
) I T 10 (78% ,nd~5.0 ng- g JEF) M JE
1(67% ,nd~23 ng-g" IR ),

3 Fffi &) PBDE Y B4 2 BURRAIE A7 A2 A # B
WEZE, X F g £ f P HE i, BDE47 J& £
PBDE A (8] 2), 4351 5 2] T & PBDE 1 59% #11
56% ; HU 2 BDE100(451 4 8.2% i1 9.6%), i1l
JAK P BDE47 1 BDE99 /& 2 it 3= %1 PBDE
4,505 5 & PBDE &0 31% M1 28% ;55 =/ F
JER 4 BDE209,, {518 J{& PN PBDE H A4l
R HE 5 /K (i PBDE (%) 4 A AR AIE 57 0 2230, 1 6
o A% 4146 ) 5 7K 44 PBDE 20 A7 AE B 25 1)
22 EWIEER T (BAF) SEG) Koy ZIARIE R

PBDEs 45 FARTE 3 F fa b 315 H SR 1Y log
BAFs [ 510 5.0 ~ 7.4, 3%26{l 5 Streets £
18 (%) 35 [ Michigan W 4 (1) log BAFs 7 FIAH Y,
B S T b — 32 5 /K AR 38 i H K A e v 45
WK H ) log BAFs 18 (2.2 ~ 6.2)" Fl i & K
Winnipeg i} 4 Fh 2. 25 ) log BAFs i (2.1 ~4.5)" 24
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Fig. 2 PBDE congener profiles in three fish species
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BAF 5 log Kow [#JAH M LI 3, % FE 16 K
1M & ,BAF 5 log Kow fE7EHA Giit & Lk
TE AR A, X T £ 55 % AR 40, 5 1 15 43 #r
RAEAB G F2 , HEEEEAIRAAAE, M
BAF fHZ:1t DOM £ 1E LVJG , Joit 2% . B ik
JETHIE R, LI K AR E AR, L2, log
BAF 5 log Ky, Z I Ge 2 S E 0 i 5 2k
FHOCHE (B 4),

3 iFi8( Discussion)
3.1 fafkrh PBDE f2H it

3 Fpfa 7 AE 2 FlOR A ) PBDE B A 4] sl
TR ) PBDE R {4 4 pli A X B 2 30 UK R P iy
PBDE HUARZ A =, 1 % £ A1 2 A £ D) BH 5 0 25
JK1A& PBDE HUIAZH AR, iXF PBDE FRARZ LA
%A ] 22 1) 32 22ty TSR] fa Akt PBDE A
WA TS, AT 7E S WAL T PBDE £ 14/[R]
i M P 0 ANLT R A 3 Fh i b A48 Wb 5
R, IX 3 R e R IR AR
ARG R AL B 1) 3 B 53 51 & T R} (B
) R (B AE ) R RH o GEE ), = N BT
FEAE SRR, DU () f A0 Hh P f 2L R ] A ot AR a8
11, & BDE99 Jlii ¥ 4 i, BDE47, BDE183 JIii iR A
i BDE154 45, {HET R 0 A 2 90 AT fuf J5d 1 AR 34
(A3 52, TR 20 L~ 457 30 T g IX R A iy g i A i £
WIBFSE A, B, 85 4th BDE99 F1 BDE209 (1) 4H %o i
L i T a1 ke s AN S SRR R B il
Bh s = W6 AR & 42, Wk, BDE99 FiI
BDE209 7 %A P45 v 19 figs 46 FN 18 S 4R 9 BT 38
AR FERE L 3 Fl PBDE Tl i f4 £ £ DR 55 52 56y
FW Rl A % BDE99 FZEAA b 778 XU AR 4 18] o7
SO T D B 7 B A B B S g A A
FHU Pt BDE99 1 BDE209 7E % £ Fil % 3 fa 14
WEARMRFERE
32 BRI S A LTS A & B R T AR

Wt A% JE K N PBDE HL{K[Y R UL BAF 5
log Kow {E{%A R Ge it S B A 22
P TR 6 B TR AR T B, b BT AR,
BDE99 7EiX 2 Fiff 1A N £2 76 G IR AE i BDE4T (14
B SO AE AR R SR BAF (EIRES T oA B (% 252
BAF B, TiVE 1 F AR P9 1 F 5 A A TR ARl i
T2, FFLA log BAF 5 log K, Z[H B BA G52

W, V& 16 K A9 log BAF {H5 log Kow 2 [8] A% & 5 I
TR LS R AL A L R T S A T B A 12
[ OC A

MFEIA W) 5 5 R A Koy IR FR AL, TE log
Ko RATE 8 ZE47 1T, log BAF {5 log K, 1156 5
LT IE A O 1) T 2 AR DG B 4R X 5 R
WHABIE 5T 0 45 R — 2, LI A S0 AR AL 3R Y
log Kow < 7 B, log BAF [ifi#5 log Kow A9 K%
Wit K, M 24 log Kow > 7 B, log BAFs ffi % log
Kow (13 KT B el /N7 6 F & AR 3 Bl 3t i)
JR P — BN B log Koy fEIG N, fE&W 1 73+
PR ARG 0, 3 3] — e B 5, o E A Y I
Y BE T R R REAR , AT SO AE T 5 808 1 R R
{HIRATAIBIFFE LS R R W, 33X — fiff B 1] g J& A7 15 ] &l
M, WK 4 FIE W, Sl A MU AL RS, SEPR
AP log Koy, 5 log BAF Z A3 IFLIEX R,
TS Kow B BA B Yl & R T,
X5 Aot FF X EAE S FARTSEWE N A Y AT & 42
PRV AR PRI T2 S 15 B 25 R 2 — 3 .

SN log BAF 5 log K., 2 [B]3X Fi 1E 71 4 56
PR ST R R AEAE log Koy = 7 BHEM, X Ahs%
Pl LAMNA Q) PR 2RI e . N £ T3
WEATLAER Y, £, FEZ Kpoe X Cooc WM, X T
SEBRAKAR , Cpoe I 5 e RATE mg - L' X — R,
WTEARMFFE H, R ITIKAR) DOC & =R 1.14~
143 mg-L" BB NET R 104247, 1T Kpoe M 0.08
Kow , IE IR R BON Koy x 107 £ 47, ML B HIHY
Log Koy 5T 7 W, L5200 U fifp A VR 82 3 WL ok 2
1 50% , QSN T 7, WA T 6, D) B SIE U fif AH vk B
P 7 B FE ULV A B 90% |, BV i 7 A3 MILIST Hh B9 4k
GRA LA LIRS, (B Kow KT 7 )5, Kow B
HEIM— M Ea g, W) S I A O i AR — B
I, TR BERUA: V) 5 R B0/ N2 10 £5
M, DA ArfS 2 i) BAF {H A0 R FEE A il RE 2
TWA LR BAPR R, 2T
K oy s HH 30— 1R AL | 3 B F 2L AAR 7 K fAR
DOM F & 5 4Ll

BT IR S R UL T /KR H a9 DOM ik &
YA A W iR AR e R 2 5 ) S PR T T 3R A5
1) BAF, % T Koyt 915, 7K ' DOM 115 i
FEATT L ZE AR T Koy, B4 5, DOM X 7K A
FH ) IO ) L S R S LR R, LSS O
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TE 35 K o P05 HAT BAR A A= 0 s 05 T AT BETFAS
ST AR R T BOR o0 0 A W Y AT RE PR
G, W2 /KA Hh ) HAB AR (40 DOM. UKL A 5 42 )
X5 YW 5a 4o BE TS

BHEEEN . FXKA192—), B, FEAZHE AR,
T EMRE T @FERAIGT LGOI AR FR
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