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Optimization of Cometabolic Trichloroethylene Degradation Conditions
by Response Surface Analysis
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The cometabolic biodegradation conditions of trichloroethylene (TCE) by Burkholderia cepacia G4 were optimized using
response surface analysis. The experimental sets of phenol concentration, temperature, and pH were designed using central
composite experimental design. The optimal conditions of phenol concentration, temperature, and pH were determined to be
0.91 ppm, 21,5, and 7.65, respectively, by the Ridge analysis of the contour plot for TCE biodegradation rates. The TCE
biodegradation rate could be enhanced up to 2.43 nmol/mg protein - min by response surface methadology.
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-« Mininert valve

Gas phase(39.5 mL)
. Ajr, Substrate(TCE)

Liquid phase(4 mL)
- Washed cell
- Buffer(20 mL phosphate
pH 7.0)

Figure 1. Reaction vial for the measurement of TCE biodegradation
rates.
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Table 1. Levels of TCE biodegradation conditions in experimental design.

Level
Xa Cultivation conditions
2 -1 0 1 2
X, Phenol conc. (ppm) 0 0.5 1 1.5 2
Xz Temperature( C) 10 17.5 25 325 40
X3 rH 4 5.5 7 8.5 10
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Table 2. Experimental data for TCE biodegradation rates under different conditions of phenol concentration, cultivation temperature, pH.

Cultivation conditions

Exp. No. Data value
Phenol conc. (ppm) Temp. (T) pH
1 -1 -1 -1 1.98
2 1 -1 -1 1.66
3 -1 1 -1 1.39
4 1 1 -1 1.05
5 -1 -1 1 2.16
6 1 -1 1 1.84
7 -1 1 1 0.88
8 1 1 1 1.39
9 0 0 0 2.10
10 2 0 0 1.45
11 2 0 0 0.90
12 0 2 0 1.89
13 0 2 0 0.77
14 0 0 2 1.22
15 0 0 2 1.11

Table 3. Analysis of variance for regression model.

Cultivation condition F-Ratio
Phenol conc. (ppm) 5.883
Temperature (C) 13.776
pH 3.251
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Figure 2. Contour map (a) and 3-D response surface (b) of TCE

biodegradation rates as a function of phenol concentration and

temperature.

Table 4. Analysis of response surface.

Cultivation conditions Levels for optimum responses

Phenol conc. (ppm) 0.91

Temperature () 21.5

pH 7.65

TCE degradatiorll rate 2306
(nmol/mg*min)
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Figure 3. Exient of TCE biodegradation using B. cepacia G4 at the

optimal condition determined by response surface analysis.
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