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Perturbation plot showing the effect of each of the independent 

variables for the optimization of biotransformation of caffeic 

acid by the mutant strain of C. albicans CI-24. . . . . . . . . . . . . . . .  
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Figure 30a: 

 

 

3D Response surface plot showing the effect of interaction 

between incubation temperature (°C), initial pH of 

biotransformstion medium on biotransformation of caffeic acid. .  
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Figure 30b: 

 

 

3D Response surface plot showing the effect of interaction 

between incubation temperature (°C) and agitation rate (rpm) on 

biotransformation of caffeic acid. . . . . . . . . . . . . . . . . . . . . .. . . . . 
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Figure 30c: 3D Response surface plot showing the effect of interaction 

between initial pH of biotransformstion medium (°C) and 

agitation rate (rpm) on biotransformation of caffeic acid. . . . . .. .  
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Abstract 

   A total number of 92 clinical isolates of Candida species was utilized to 

perform caffeic acid biotransformation using two stage fermentation procedure. 

After 5 days of incubation, the cell free supernatants were collected and extracted 

using ethylacetate: n-butanol (9:1). 

The success of biotransformation process was checked by TLC autography 

method and confirmed by nuclear magnetic resonance. The obtained results 

showed that 7 isolates could perform caffeic acid biotransformation.  

The biological activities (antioxidant, antibacterial, antifungal, antiviral, 

and cytotoxic activities) of the obtained extracts were determined. According to 

the obtained results, the extract of isolate CI-24 had the most promising 

biotransformation ability. It had potential antibacterial activity against 

Staphylococcus aureus in addition to promising cytotoxic activity against Caco-2 

cell line. As determined by LC-MS, caffeic acid was transformed by isolate CI-24 

into para-hydroxy benzoic acid. 

The isolate was genetically identified as Candida albicans (accession 

number MH356583) using 28S rRNA gene sequencing. The biotransformation 

ability of C. albicans CI-24 was improved through mutation by Gamma 

irradiation. Treatment with a dose of 5 Kilo Gray (KGy) resulted in 99.99% kill as 

determined by counting the survivors. The screening experiments showed that one 

mutant showed about 2.8 fold increase in para-hydroxybenzoic acid concentration 

when compared to the wild type. 

              In addition, response surface methodology experimental design (RSM) 

was used for optimization of physiological (nitrogen source) and environmental 

(temperature, initial pH, and agitation) factors. The main goal of applying RSM 

was to pinpoint efficiently for the optimum values of the process parameters to 

maximize the biotransformation process. The maximum para-hydroxybenzoic 

acid concentration (7.47 mg/ml) was obtained in a fermentation medium 


