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Abstract: The biodegradation of triphenyltin ( TPT) by Rhodopseudomonos spheroids was investigated in this study. The results
illuminated that R. spheroids was an effective strain for the biodegradation of TPT. The maximum removal ratio was attained when the
growth temperature of R. spheroids was 30°C . After treating for 3 hours, the removal ratios of 3 mg-L ™' TPT were 13.82% to 47.29%
using 0.49 g-L ™' (based on dry weight) biomass of R. spheroids. The experiments on biodegradation of TPT were carried out in double-
distilled water,simulated seawater, culture medium and river water, respectively. The results demonstrated that river water was optimal
for the biodegradation since the indigenous microorganisms in water synergistically increased the removal ratios of TPT. Extracellular
enzyme produced by R. spheroids was also effective on the degradation of TPT,and 71. 64% of TPT was degraded by this way within 24
hours. The experiments also revealed that the biodegradation process of TPT included biosorption by cell wall, TPT entering cells, and
initial degradation by intracellular enzyme,then the TPT and intermediate products backing out of cells to be degraded by extracellular
enzyme.
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Fig. 1 Degradation of TPT by cell of R. spheroids vs time

2.2 HANEGEXS TPT #F% f#1E 1

N T HEEX-5 MEANEEXT TPT [ fift 5k S 9 52 )
P AR FR 2% 1 A B ,30°C , 130 remin ' HEFRA
PR 24 h, B0 R W 20 mL, 34T TPT 9
Bif e SI2 0. S0 25 SR B LB M ORI B T 2 B
7, TPT [ [ fiff 22 B B[R] 09 48 T 82 55, 24 h 34 %)
61.44% 22 Ja H 38 K 3 B #a 1 °F 2%, 48h 1) [ fig
H969.10% . LE4 2.1 2.2 WY S2 e 45 | T 1K 40 i
Xt TPT MR FRAE 2 h 38 B RAE, R R o TPT 5% 4
WPk 1.887 mg- L™ i ML AMEFAE 2 h XF TPT (%
i SR AR, TT UL TPT £E 2 b PN PR S ol B A W B, - T
REAE R i JE 4 S I R, S BB . 2 )5 B % TPT
B2  AHFRERA K Y 8 R A 5
EH L FE S IR 4> TPT 12 % B 40 L 4h 4K & vh iy
TPT ¥ B Fifi if (0] X #7386 22,6 h 4 2. 600 mg-L~'. 7
M Ah , B AR 5 B A0 Bl X TPT i — 45 i, 5



538 2N 5i

Bt & 32 %%

TPT W EAE 6 h Z 5 R FEMK, 24 h 4 1.318
mg-Lf1 ,SEHE TPT E@ﬁi%%%, B3 5z e T R AR
Z ' TPT & 5 Bl I [A) 9 A8 1. 45 A 18 1 ~ 3 7] DLU#fE
W TPT () & i o 2 2 58 8 TR AR Pl W B, TPT i#F A
0 M P S RPN AT 0 2B R R 220 T AR A R
TPT K Hrpa) 7= 9y ff Bt 2 40 B 41, 5% M A1 g iF — 25
Wik . AE XA 2 A8 v B N G 2 R R AR T TPT 19 %5
P IEA T TPT B H: Hp 8] 7= 4 76 B 1R 40 i 41 1) F
— B

80
70

LY -
[T~
T T

TPTREAEZE/%
WA
o O

—
o &
—

(=}

0 12 24 36 48 60
t/h

2 MShEERERT E LSS TPT BYBEREIE R

Fig.2 Degradation of TPT by extracellular enzyme of R. spheroids vs time
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Fig.3 Changes of TPT content in the system vs time
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Fig.4 Degradation of TPT by extracellular enzyme

produced under different temperature
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Table 1  Kinetic equation of TPT degradatio
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T B F1% 7 1R °
/mg- L /h /h (R)
1 1/¢=0.0123 ¢t +0.6573 0.0123  81.30 0.9538
3 1/¢=0.0031¢+0.3778 0.0031 107.5 0.8757
5 1/¢=0.0035¢+0.1616 0.0035 57.14 0.997 8
7 1/¢=0.0023 ¢t +0.0425 0.0023  62.11 0.968 6

2.4 FERA BN FEfFE TPT (452 00
2.4.1 KB FRERNT TPT B i 19 52 1

KRR R ZE R K BT 47 2h (9 TPT 2k W) K& fi
Sy STER SRR R (B 6) , KARTT KA F T 5 4
TPT (R A# ,2h N FEfRE 2 51.39% . M9 1 5% H
RERTARKZ , N T KR 2%

AN [ 2 1 ) B A W B A AN ) 14 3 g 66 v B ) 7
AL N T K rh & A B R W B 1Y NaCl, & $: 3
B W5 3% T, DT 88 6 A 0 A L A o R 3 85 T
8 R WO DNA A2 52 2030 1), BELAS T 2 9 1
A, R AR T A W %S Y W A R TR CR 4
FIARERIL AU A W W A KT 1 45 F g 9%
YRR, EL g 5286 2. 4.2 WHEM T UK R £ 3
A Wy B TPT R fff o B A B RIAE A, 35 A i
FELEA ST AR FE T B X-5 XF TPT 8RR, K 7T
KR TS A A, SRR 5 R A 04K B A TPT,
KL TPT B R i 22 I8 T R SRV K. M9 85 57 5L B R
P G0 A W A A i 0 20035 35 ) BT TR 7 %) JC ML R 85
B B A U R KT AR T HLER  EOR
FOUR B AR T T 43 A S G WA Sk ik 5 Ok 4 R

HARK. NS R AT LUE B, 3 X-5 7] DL i
FIH TPT VE At , 38 3 % TP, Ay 48 it 412 43k ) 22
YR, S 20 2 5 A A T B SR AR TR A g
VR 5. XU AR B A AT AR5 F2 90 o, B ) B AR
HE TPT VEMBR TR, A= K 52 B, 0L TPT B fif R
PLL. B2 T ARKPERBELRSHT
K H A W B R [, DT 3 B T TPT A 49 9 i a5 R
1 25 5.

(=)
(=1

51.39
44.61 44.67

w
(=1

P
(=1

26.35

TPTHRR /%
W
<

[
(=)

13.32

L

WEK  ATEK MIEEFE TAK(KHE) IK

_
(=1

EHe6 BEEEARKRFPI TPT WEMBHR

Fig. 6 Effect of buffers on degradation

of TPT by cell of R. spheroids
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different water under different temperatures
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