Detoxification of Jatropha curcas Linn. (Euphorbiaceae) Seed Oil: I - In Vivo Toxicological Evaluation in Laboratory Animals
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Although Jatropha curcas seed oil (JCSO) is valued primarily as a biodiesel precursor, its potential for use in the food, cosmetic and pharmaceutical industries is also of great interest, but for possibility of toxicity. The present study is an attempt to detoxify solvent and mechanically extracted JCSOs using conventional and modified oil-refining processes. Detoxification was carried out by a conventional 4-step chemical method (CM) of orthophosphoric acid degumming, sodium hydroxide deacidification, tonsil decolourisation and vacuum-heat deodorisation. Alternative detoxification was by a more natural method (NM) which utilised respectively, distilled water, plantain ash extract and bentonite in place of orthophosphoric acid, sodium hydroxide and tonsil. Orally administered, 125, 250 and 500 mg/kg undetoxified and detoxified JCSOs were subjected to acute toxicity testing in 3-day old cockerels and adult male Swiss albino mice, as well as sub-acute toxicity testing in adult male Wistar rats, with olive oil as diluent and vehicular control. Data were analysed using ANOVA with appropriate post-hocs. JCSO yields were 49.1% and 14.9% following petroleum ether and hand-operated hydraulic screw press extractions respectively. Detoxification resulted in heavy oil losses (62-72%), translated into formed soaps (14-36 g/100 ml oil) and decreased heavy metal and other toxic constituents - particularly phorbol esters. These ameliorative effects were more in the solvent-extracted and CM-detoxified JCSOs than in the mechanically-extracted JCSO subjected to NM-detoxification. In contrast, NM detoxification processes resulted in relatively higher levels of nutritional elements like iron and calcium. While LD50 determinations were >5,000 mg/kg in chicks and mice for all undetoxified and detoxified JCSOs, sub-acute toxicity evaluation in rats revealed that detoxified oils showed less ruffled fur, hyperpnoea, restlessness, decreased mobility and weight loss. Thus, detoxification of JCSO can be achieved though the processes need to be researched further and refined.
