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Abstract: The degradation characteristics of decabromodiphenyl ether ( BDE209) by crude enzyme from Pseudomonas aeruginosa were
investigated. The results revealed that the degradation efficiency of the intracellular enzyme excreted from this bacterial strain reached
69.22% after incubation with 1 mg*L.~" BDE-209 for 12 h. Temperature pH enzyme concentration and BDE-209 concentration all
influenced the ability of crude enzyme to degrade BDE-209. When the BDE-209 concentration was 1 mg*L ™" the optimal condition for
enzymatic degradation was temperature 30°C and pH 7.5 and the degradation rate increased with increasing enzyme concentration.
The degradation process of BDE-209 by intracellular enzyme of the strain conformed to the first-order kinetic model. The highest
reaction rate was achieved when the initial concentration of BDE-209 was 1 mgeL ™" and the halfdife of this substrate was 6.9 h. In
addition the biodegradation of BDE-209 can be well described by enzymatic reaction of high concentration substrate inhibition with a
maximum substrate utilization rate of 0. 133 mg*( Leh) ' a Michaelis-Menten constant of 0. 642 mg*L.™" and an inhibitory constant
of 1.558 mgeL™" respectively.
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Table 1 Degradation of BDE-209 by cells extracellular and
intracellular enzymes of P. aeruginosa
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P. aeruginosa 12 h BDE-209
BDE-209
1 =a+ BDE- 14
ncolc=a+ kit BDE-2093 Jif /mg-L™!
209 . Co BDE-209 12 - 05
= 1.0
c BDE-209 ¢ LOr a0
= 3.0
kl . a t=0 _<é0.8- o 4.0
=]
t,, =In2/k. 5 e
2. 0.4
. 0.2
P. aeruginosa BDE-
0
209 . BDE-209 0 2 4 6 8 10 12
t’h
5
-1
BDE-209 I mg-L Fig. 5 First-order rate relationship between In BDE-209 and time
2 P. aeruginos BDE-209
Table 2 Kinetic parameters of BDE-209 degradation by intracellular enzymes of P. aeruginosa
BDE-209 /mge1.~! k/h~! /h R?
0.5 Incy/c=0.0764 ¢t +0. 0119 0.076 4 9.1 0.988 3
1.0 Incy /¢ =0. 100 6¢ -0. 026 5 0. 100 6 6.9 0.9955
2.0 Incy /¢ =0.073 8¢ - 0. 022 0.073 8 9.4 0.9885
3.0 Incy /¢ =0.064 8: -0.019 8 0.064 8 10.7 0. 996
4.0 Incy /¢ =0. 048 —0. 021 3 0.048 14.4 0.994 1
5.0 Incy /¢ =0.027 2¢ +0. 005 2 0.0272 25.5 0.9812
2.7 K, K, =c¢ /K, =1.558 mgeL™".
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BDE-209 BDE-209 0. 133
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BDE-209 (1 1+ 0. 642 + ¢
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40
y=4.826x+75196
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28
. £ 20
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' K c /e
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Fig. 6 Relationship between 1/c and 1/r; under low initial
mg*(Leh) ' ;
concentrations of BDE-209 by intracellular enzymes of P. aeruginosa
rl’l’l}]X
mg-(Leh) ~' K, K, 3
L] - l .
(0 ~1 mgeL™) (1) P. aeruginosa  BDE-209
Lineweaver-Burk 1/r, 1/¢ 6 12 h
max = 1 mg*L~" BDE-209 69.22%
0.13 mg « (h = L) . = 0.642 BDE-209

mg'L_l.
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