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Effect of wetland plant species and growth strategy on the distribution of PAEs and their
monoester metabolites in the rhizosphere

CHI Jie, YANG Rui & WANG Aili
(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, P. R. China)

Abstract; The field study was conducted in two adjacent shallow ponds ( Lake Qingnian and Lake Aiwan) located within the cam-
pus of Tianjin University. The effect of wetland plant species ( Phragmites australis and Typha orientalis) and growth strategy ( sin-
gle or mix) on the distribution of phthalic acid esters (PAEs) and their monoester metabolites (MBP and MEHP) were investiga-
ted. The results showed that dibutyl phthalate (DBP) , ethylhexyl phthalate ( DEHP) and their monoester metabolites were detec-
ted in nearly all of the samples and concentrations of DBP and DEHP were 1 —2 order of magnitude higher than those of their corre-
sponding monoester metabolites. The facts that concentrations of DEHP in sediments and root were higher than that of DBP, and
root concentration factor (RCF) of DEHP was higher than that of DBP suggest that when P. australis and T. orientalis grew alone
(i.e. Lake Qingnian), concentrations of DBP and DEHP in rhizosphere sediments were no more than those in non-rhizosphere
sediments; concentrations of DBP and DEHP in the rhizosphere of P. australis were no more than those in the rhizosphere of
T. orientalis, and RCF values of the two PAEs by P. australis were also lower than those by T. orientalis. When P. australis and
T. orientalis grew together (i.e. Lake Aiwan), concentrations of DBP and DEHP in the rhizosphere of P. australis were lower
than those in the rhizosphere of T. orientalis, while RCF values of the two PAEs by P. australis were higher than those by T. ori-
entalis. This is different from that in Lake Qingnian. Concentrations of DBP and DEHP in the rhizosphere of P. australis from Lake
Qingnian were lower than those from Lake Aiwan, while T. orientalis RCF values in Lake Qingnian were higher than those in Lake

Aiwan. However, this phenomenon was not observed in the PAE accumulation by P. australis, which may be due to the different
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growth conditions of P. australis in the two lakes during the sampling period. The growth of P. australis was significantly inhibited
when the two plants grew together. Results of monoester metabolites of the two PAEs showed that concentration ratio of MBP to DBP
was higher than that of MEHP to DEHP. Concentrations of MEHP were mostly higher than those of MBP, showing stronger root ac-
cumulation of MEHP than MBP. PAM concentrations in roots under the condition of growing separately were higher than those un-
der the condition of growing together.
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2.1 PAEs & PAMs 4347

W R AR S A SRk sk, TR I ZE MK %, W T 3R MK 43 J5 , BRI 1 g (IR ) , BT#E, A2 41T
JE &R, AT ml 2 mol/L HCL, Ji A 5 ml CH, CL, , A £ 5 min, £ A ) 50 3% 25 85 0048 v (BB LAY 2 /D &
CH, CL R , # FHE £ /K kR ) - 4500 v/min 25,0 5 min, S5 2545 F 2K AR, 2805 TSR A8 R CH, CL, 2 3
K-D Ve 5, 46 N, WRJBE T vie i 22 T4 fELe AR AL S5 8 PAEs B PAMSs, B3R 3 /P47 T A6 &%
Jonsonn [y 5L

U1 g PURRY) (R VR TS IS ik 80 H i) T 10 ml B0, LA 3 ml CH,CL, #7522 HL 15 min, K5
4000 r/min B> 5 min, 44 FIEWEAEA 10 ml K-D k458, T5 3 R, SIFAPUHE. 76 N, OB R RZE 2 1 ml.
$EI5E PAEs R UTAY R 4R L2 4 I PAMSs : m TTARH oA 3 ml 0. 01 mol/L HCI, #7421 15 min, X /5
4000 t/min.0> 5 min, i R T 50 ml @45 5, F 2 mol/L HCl 3 pH % 2, /it A 3 ml CH, Cl, , &%
10 min, 8 S min. FIBCSKIHE CH,CLIZRA 10 ml K-D 48, 76 N, WO T vk 4n 2 T4, Ak b il o) i
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Tab. 1 Retention time and mass selective ion scan of debris of PAEs and silylated derivatives of PAMs

sl WS {5 B4 i} A] /min 4y Fi/D TR/ (m/z)
TR 7] — i DMiP 5.36 194 163,149,194
Tk R B T TS MBP 6.95 294 223% 221,149,279
ke — T g DBP 7.64 278 149* 205,223
Tk % 52 3 i MEHP 8.35 350 221%,223,149,239
Bk — S or s DEHP 11.20 390 149* 167,279
afRFE T
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Tab. 2 Physical and chemical properties of water and sediment, and lipid content of root

W LS LB BRI it/ %
pH TN/ (mg/L) TP/ (mg/L) pH TOC/% (LB ET)
A AR PR 8.9 9.28 0.040 7.0 2.40 0.50
SRR 7.3 3.49 0.43
AEARBR 7.6 2.20
2 W) AR bR 8.8 5.85 0.020 7.2 8.17 0.24
PR bR 7.4 2.54 0.37

JEMR PR 7.5 1.53




BORT RM A e A K T K AR IR BRBR B R S B A o A A AR 6 B R 419

3.2 MR K EWIRF PAEs iRE
AT R 4R DBP A DEHP. SR b DBP  DEHP f¥& B 735 4 0. 066 ~ 0. 180 pg/g 1 0.32 ~

0.76 we/g. PP B AR BRUUA -h DBP I DEHP [y B 15 & 2 25 MR 7. Bi-~i57H DBP il DEHP HA7
IR AT AT, 75 4F 191 7 ™ 25 A 353 B4 , DBP 5 DEHP 43 AR4%AiE AN [W], DBP N AEARBRITAY > F i dR bt
ORI =~ P 2EARBR TR, DEHP G AEAR PR TR ~ B i AR bR iC AR > P 2R BRI, 75 35 F & iR A=
B, DBP Al DEHP (923 A FEAEAR ], TR PR TR > P 25 R PR UTAR Y ~ AEARBRUTAR Y (&1 1) .

HRAE T B (8 i 2% ( LA TR ) 28 5 AN R (RZYTE 2 A5 LAIN ) 5 S AE B i A =SS AR A MR 77 5t e
TRA AR ARG & 4. Wl 2 S5 AR DBP il DEHP [k B ( LIVREE TT) W, T A #f 5 394G 1y DBP il
DEHP ¢ £ 43 724 0. 034 ~0.054 pg/g F10.24 ~0.61 pg/g(F2).
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Fig. 1 PAEs concentrations in sediment
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Fig.3 PAMs concentrations in sediment and roots
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AT T MEHP [ 52 55 T MBP. Otton %' 438 1 by T i 142 18] {32 BELYE i1 8¢ /)N, DBP [ DEHP [ fit
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#rrh MBP 5 DBP 43k i [V AE ( B MBP/DBP) 25 F MEHP 5 DEHP [k 3 [t {f ( Bl MEHP/DEHP). £t
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DUANA], 55 AR AR I, 77 35 A R A2 B .
X PAEs (SRR 00 A B8, DLW MBP/DBP KT MEHP/DEHP. MEHP {EAR P (v BE 22 K5 0 55
T MBP, W] MEHP [t MBP HABGRAGHRE HERE ST, R SAE RS AR A PAMs YRR Tl TR A=
ORGSR, P X PR A B SR A AR PR PAEs KORCEAPRAC I 2 B ] R AN R Y
OPARHEAE. i T EPANASE A N | HIGHE A 15 YW W R e AL AT s i, DN ML 3 T IR BRS R A )
VAR AT S90S IT , i — AR M X 25 QMU AR PR 23 Ai (8 PN FERIL .
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