Cocaine degradation by Pseudomonas stutzeri: an alternative approach for the final disposal
of a dangerous solid waste
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ABSTRACT

Cocaine and tropane alkaloids are considered illegal drugs of abuse and represent a big social problem since thousands
of tons are confiscated every year by the authorities. The final disposal of this alkaloid is usually incineration in open
spaces then creating an environmental burden. Some strains of Pseudomonas can metabolize and degrade tropane
alkaloids to obtain energy from these carbon and nitrogen sources (Kosieradzka et al, 2014). Several alkaloids
degradation have been studied mainly in mammalian liver cells (Kloss et al, 1983). Nevertheless, there are no studies
found showing degradation of cocaine by Pseudomonas stutzeri. In consequence, the aim of this research was to grow
P. stutzeri in a formulated medium using confiscated cocaine hydrochloride as the only carbon source.

Studies on the growth of P. stutzeri show that this strain can adapt to a wide range of substrates (Kosieradzka et al,
2014). Figure 1. shows P. stutzeri growth at 50,100, 400, and 600 ppm of cocaine as the sole carbon source. Glucose
(20g/L) was used as the comparing control (see Figure 2). The lower substrate concentrations showed less growth
likely due to substrate limitations. Cocaine at 600 ppm showed the best growth in the first 24h of cultivation. Substrate
consumptions vary from 10 to 50% depending on growth and substrate availability as measured by chromatographic
analyses.
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Figure 1. Growth of P. stutzeri at 50, 100, 400, Figure 2. Growth control of P. stutzeri in glucose.
and 600 nom of cocaine.

In conclusion, P. stutzeri was able to adapt and grow using cocaine as the only carbon source in a formulated medium.
Although further studies must be conducted in order to improve growth of this bacterial strain to the substrate, the
capability of P. stutzeri to degrade cocaine serves as potential for the implementation of a novel and alternative
strategy for the final disposal and destruction of this dangerous and contaminating waste.
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