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Serial Factor Before pooling After pooling
no. DOF  Sum of Squares Variance F-Ratio Pure Sum Percent DOF  Sum of Squares Variance F-Ratio Pure Sum  Percent
1 Biomass 3 0.072 0.024 9.657  0.065 12.065 3 0.072 0.024 9.657 0.065 12.065
2 Tyrosine 3 0.325 0.108 43.284 0.318 58.928 3 0.325 0.108 43.284 0.318 58.928
3 Cu*? 3 0.109 0.036 14581 0.102 18.926 3 0.109 0.036  14.581 0.102 18.926
4 Yeast 3 0.024 0.008 3.232 0.016 3.111 3) (0.024) pooled (CL=82 0.00
extract .1%)
Other/ 3 0.006 0.002 6.970 6 0.030 0.005 10.081
error
Total 15 0.539 100.00 15 0.539 100.00
Qualitek-4 1551 o 5 baw 5 odd o i S5 Gl Dl 5 wig Jaul 3 ¥ Jsi
Serial no. Factor Level description (g/l) Level Contribution
1 Biomass 5 2 0.093
2 Tyrosine 15 3 0.148
3 Cu*? 0.03 3 0.118

contribution from all factors: 0.358
Current grand average of performance: 0.373
Expected result at optimum condition: 0.732
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Microorganism Yield of L-dopa References
Paenibacillus _sp. CT4W 0.96 mg/ml Current study
Halobacillus sp. SL-7 0.75.ma/ml Y
Aspergillus oryzae IAM2625 0.88 mg/ml 0
Aspergillus oryzae ME2 0.428 mg/ml 5
Acremonium retilum 0.89 mg/ml \A
Aspergillus niger PA2 2.44 mg/ml \
Yarrowia lipolytica NRRL-143 2.96 mg/ml y
Egyptian halophilic black yeast 66 ug/mi Y
Vibrio tyrosinaticus 4 mg/ml YV
Bacillus sp. JPJ 0.497 mg/ml Y
Brevundimonas sp. SGJ 3.81 mg/ml ¥
Brevundimonas sp. SGJ 3.61 mg/ml YO

Y
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Process optimization using single-factor experiments and Taguchi
methodology for biotransformation L-Tyrosine into L-DOPA by a
novel bacterium Paenibacillus sp. strain CT4W
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Abstract

Since the introduction of L-dopa (3, 4-dihydroxylphenyl-L-alanine) in the 1960s, L-
dopa has been recognized as a gold-standard medical therapy for Parkinson’s disease. In
the present work, a newly tyrosine-transforming strain of Paenibacillus sp. CT4W was
used for the biotransformation of L-tyrosine to L-DOPA. The process parameters were
optimized using single- factor experiments and Taguchi design methodology under
resting cell strategy. Based on the values obtained in single-factor experiments, the
optimum parameters for L- DOPA production: cell mass 6g/l, Cu*? 0.045 gll,
Temperature 30° C, pH 7, agitation 150 rpm and 0.5 g/l of yeast extract as cosubstrate.
The maximum yield achieved with these parameters was 0.29 g/l after 16 h incubation.
A Taguchi L16 orthogonal array was subsequently employed for further optimization.
The biotransformation reaction having 5 g/l cell mass, 1.5 g/l tyrosine and 0.03 g/l Cu*
was found to be optimum for maximum L-DOPA production. Under the optimized
conditions, resting cells of Paenibacillus sp. CT4W produced 0.96 g/l L-DOPA, with a
molar yield of 53.5 % after 20 h incubation.

Key words: Bioconversion, L-tyrosine, L- dopa, Optimization, Paenibacillus sp. CT4W
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