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Investigating distribution and accumulation of dioxin-like pollutants with
yeast genetic reporter system in rivers of the Pearl River Delta*
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A{b&m This research aimed to explore the source, distribution and accumulation characteristics of dioxin-like pollutants in
the Pearl River Delta. Dioxin-like substances content in water and corresponding sediment samples from canals in Guangzhou
City and River estuary in the Pearl River Delta were detected by utilizing a recombinant yeast gene reporter system. The
Tongdewei and Fangcun Dock canal waters in Guangzhou City were severely polluted with dioxins, with toxicity equivalency
quantity as 50.189 0 + 5.695 4 ng/L and 13.096 9 + 0.825 2 ng/L respectively. The sediment samples collected from Lihe, Panyu
and Tianhe canals contained the highest dioxin-like pollutants in the order of Lihe > Panyu > Tianhe. In the Huizhou reach of
East River and the Zhaoqing reach of the West River, dioxin pollutants were detected with high concentration in both water
and sediment samples, while no distinct pollutants were detected in samples collected from sites of the North River or the
Tanjiang River. This study showed that the dioxin pollutants are differentially distributed in the Pearl River Delta, with more
accumulation in city canals and river reaches around cities. These results demonstrated that the source of dioxin pollutants may
be the small-scale fabrication and chemical industries.

[&quﬁb dioxin-like pollutant; Pearl River Delta; water pollution; sediment pollution; yeast genetic reporter system
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Fig. 1 Map of sampling sites in Guangzhou urban sewage and sediment.
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Fig. 2 Map of sampling sites along the coast of the Pearl River.
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A KRR S A5 TCDD R 24 5 1 45 51 004, 340 Kb &
Y 470.013 6-50.189 0 ng/L, SE-HE 472.401 0 ng/L. J i,
LA Y ][] 4 L B W 2Ry T e, TCDD# M S el
(50.189 0 = 5.695 4) ng/L; HWJe % i J5 A% 3K B¢, TCDD
M 2455 4(13.096 9 + 0.825 2) ng/L. KIa 4P Ak i m B . Ko
A8 R S TR B IR BB B DL R A R I i
K S VPRV, m VD PR T TR R IR R I R s e gy, I AS
TCDDFH MY e S X UGG IR (P <0.05), H
TRAEE TSI %25 (P> 0.05) . ] W1 KR Je ke 5
BTG Y W B 43 A 5 R KB T ASE, B TCDD#E M 2 i
TEREE AT, 5 YRR R S BRI R 7 TR B> 7 O B>
TR B, Horf, DA s v B 75 Tl i SR B IS R R s e
7 B e i, TCDD#EM: X 243020 (35 972.80 + 10 113.48) mg/
kg. (7 860.20 + 2 009.78) mg/ kg.
2.3 FILKMREZRELSEMEES N

AR TRIL K AR S 28 & R 2w, 191 Rk
HKRETCDDZEEPE 24 58 3 F1 4 0.013 0 -6.221 0 ng/L, F-H{H
$90.450 1 ng/L, ZRITEMBIAR5EA T (E2) MR & hE 5
W i =, TCDD#EM: 2 #2:14(6.221 2 + 0.421 4) ng/L;
FLUIE A T FE VL2 DB /NI AR A B &, TCDD#E 1 X 1Ry
(0.941 2 £ 0.251 4) ng/L, ¥ 5 A BMAFG I =R (P <
0.05) , T LT SRR A5 LA K AU VT AL T A% SR AR 45 BT SR T K R
TCDD#;: M M i 524 [H X B JC % 25 5% (P> 0.05) . R HE
r I R 2 ¥ ey oA S KRR B A S — 3, DAPR VT B AN
TRVLEB R, AP F VG VT 48 PR B 1 /0N R LR UG A A6 0
TCDD#H: M Y f &3k (39 117.75 + 3 264.69) mg/kg. LATCDD#
PR, RS S T RS Y e R SRR
TTBERIPG VT B, ELARFR B A . PUVT 48 P B /N BH > U VT 48 K
B4 R > 7R VT M B BRI L e N ASE > 7R Y EOH B R
IR0 5 > ZR VT BN B v BRI B, B SRR S D R BT
B T BEA SR AL SR U AR 5 DU A5 1) TCDD B 1 2 2 A0 X 45
i

R3 AEKFIR IR EHEXE

Table 3 Correlation between sewage and sediment

KRR A2 % Correlation coefficient (r)
Sampling site TCDD-EQ HpCDD-EQ  PCBmix20-EQ

X Urban River -0.065 -0.042 0.071

BRILIAYE Pearl River 0.029 0.048 0.112

HIZEI RS MR 52126, || = 15 3426, 0.7 < || <15 #13%, 0.4 <
|r| <07; F5HK, |r| <0.45 FHIZE, r=0,

Significance probability: Complete correlation, |r| = 1; Strong correlation,
0.7< |r|< 1; Correlation, 0.4 < |r|< 0.7; Weak correction, |r|< 0.4; Zero
correlation, » =0

BRUT = A P02 e [ 22 5% 6 8 e DR 3t IX 22—, LAk
I PRI 5 AR AT 5 AR N Y T T AR T 59 3 o SR AR AT 4 ) M T
DAY A BRVT = A U K JS8AS [ 90T 3 B T 9 70 RS 8 A i 25
63, AT o0 25 K, ¥ 50T K A TR A it 22 B
ANTR) R B2 0 WSS ey g, HLX I AT 7K 5 RS P R Y
TUEBCR TG YRR A S PEAR K (383) , X AT RES Yl K AT

N H SRS A4 Chin J Appl Environ Biol
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Table 2 Toxic equivalent quantity (TEQ) of dioxin and dioxin-like concentration in sewage and sediment in the Pearl River (V

PCBmix20-EQ

ZRYLJEJE Pearl river sediment (w/ug kg)
HpCDD-EQ

TCDD-EQ

PCBmix20-EQ
9.2047 + 0.1748

HpCDD-EQ
2.0609 % 0.0286

FRYLIANE Pearl river (p/ng L)

TCDD-EQ
0.0124 £ 0.0004
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153632.94 + 5310.65

28816.13 + 938.11

1786.67 + 401.26

5.5891 +0.0511 27.2966 + 0.2648

0.1185 + 0.0234
0.5295 +0.1125
0.0130 £ 0.0008
0.0148 £ 0.0011

VD% Shatian (ES)
77K Chikan (T1)

15697.54 + 629.09

3362.38 + 127.09
7043.85 +269.30
4877.87 + 867.80

76.1047 + 0.3063 28.54 +2.12
4540.64 + 61.18

12.4917 + 1.4219
2.1061 + 0.0606

2.2606 + 0.0613
2.1638 + 0.0409

T

34420.70 + 1397.29

126.72 £9.77

9.6843 + 0.2959
10.4400 = 0.3000

7K Shuikou (T2)
4 Gujing (T3)

27702.47 + 768.29

83.79 +4.42
52.15 + 1.41

Tanjiang River

21593.12 + 308.83

0.0137 + 0.0009 9.9658 £ 0.2001

#2548 Huangmao Sea (T4)




O, V5 Yy 32 B FRAE KU T 0 I B RS . R
P ] — T 20 AN () 7 B R 2 T Y W A T 45 RS — B, kT
AE5 45 SRR A 2l ) R R B 25 57 (58l . Tl oA ) oK.

ARWFIE LGS B R, FEERVT = Mok, TN X
Bt WS e d PR ISR KRR LA AT YR YT (] A L B
T 5 R 3k T B AR AE ) TS R AL A TS Y O,
TCDDZ P 24 543 51135/(50.189 0 + 5.695 4) ng/L . (13.096 9 +
0.8252) ng/L. MBI IX R Mg Tk X, i T B4,
L) 8 13 Bt U R S0 A7 AR A 22 IR o T, Tl = 8 R ik
K, AR AT i p % T B TR Y5 . A, % B
I A VR A B, A P R G R A R s R %
B R R5 Ye 19 55 — BRI 35 W T ROK B, AT
Pt Sk /K RE BT 25 Yo i . DT AT A Sk R N T A
KEGEAB Gk, B 1 VT A8 I PR VTR s T — A i R & s 1
Sk BT SRy M B VL R TR DY BTN R G, AT AR
AR, RN AR HE R T R i i T E R 5 Y, A
FE IR Sk B LR G R ] PR 23 AR A A B v R )
fRA UL AN, B B A R T KA Tl Az e ]
B BUR 200 55 & FAL S W i e HE it 2 e 2y e
B 32 ZORUE. AR T X BT R VAR S, T 7 IRy
TS T TS B L T R R BS R e, I BRI A
T BT R I5 4y, Ua B Y5 YL AR wT BB R T L T B BT, % B
TFHEL A MUK Z (8], R RE R G YU

BRIT = £ 0 8 B KA B R IR A 98 B, T Y
Yoy A A2 AR VL BN B RN PR VL2 PGB, /KRR i DA AR VL UM B AR
SE A1 B T E S S T it e, TCDDEEE X it 35(6.221 2
+ 0.421 4) ng/L. A RBHAL BRI = AR . ZRITTE.
TR B, A SR TR AR, 2 Tk & R G, 4
KRBT B ER, BT TR ETRHIX Z—. %0 B
M Z 1T SRR &R ia R Talk Dl —2e (5
L BIVE T, BT AR I 2K TS e M SRR B
% T8 1 X AR T S Y ) G T 2 B AR S5 ) TR A
TRER s YL i S, HATREAITS IR A be ), R T
AR B, AT BE XA R AY K I RS YT —E Y T
Tk U7 AR 5 25 5 v 5 — A M S v Y A B K SRR A A
F PG VLA PR B /N /NI RO T 2 DG i T IR X P L
B, ML AL PEVLA R, AR A DT I AR, S AR L TR
W ik, SRR, A TR Tk Z—, BT
BRI BT AR T A R AR S T AT R
Al HE SR TS I5 Y. X PR VT BT KA 3 KRR B A O
WF5E IR TG H L R AN, BN S Y o B 2 1 O AR 1k
AKX, FER IEIGYORFE AR S KA TRBIIRE . hEE
TR R R A DG Tl HEVS A 6.

ERT, 56T BRYT = A0 P /K S8 W8 375 e 4y ) F 5% IX 38
KA FERIT O 2 U X F A48 M N L BRIT = £
] BRI R K 1 PR 5 L I A DL i 3 . AR F 5 i SR A 1) A
s BE R A5 S e T R BR VT = A DN A e I 2 5 Y Wy Y 3 A
FBUEBL, W18 A OGP 5 T Y TR B I —E R SE R IR TR, Y
IR, AT AN JEE DA 36 3 S R VT = £ WK ol fry B4 35 e 5 10
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