
Enhanced caffeine degradation by immobilised cells of Leifsonia sp. strain SIU 

ABSTRACT 

In a previous study, we isolated Leifsonia sp. strain SIU, a new bacterium from agricultured 

soil. The bacterium was tested for its ability to degrade caffeine. The isolate was encapsulated 

in gellan gum and its ability to degrade caffeine was compared with the free cells. The 

optimal caffeine degradation was attained at a gellan gum concentration of 0.75% (w/v), a 

bead size of 4 mm diameter, and 250 beads per 100 mL of medium. At a caffeine 

concentration of 0.1 g/L, immobilised cells of the strain SIU degraded caffeine within 9 h, 

which is faster when compared to the case of free cells, in which it took 12 h to degrade. The 

immobilised cells degraded caffeine completely within 39 and 78 h at 0.5 and 1.0 g/L, while 

the free cells took 72 and 148 h at 0.5 and 1.0 g/L, respectively. At higher caffeine 

concentrations, immobilised cells exhibited a higher caffeine degradation rate. At 

concentrations of 1.5 and 2.0 g/L, caffeine-degrading activities of both immobilised and free 

cells were inhibited. The immobilised cells showed no loss in caffeine-degrading activity 

after being used repeatedly for nine 24-h cycles. The effect of heavy metals on immobilised 

cells was also tested. This study showed an increase in caffeine degradation efficiency when 

the cells were encapsulated in gellan gum. 
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