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Species Improvement using Protoplast Fusion (Hybridization) of Rhizopus strains (R. oryzae and R. oligosporus)
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Abstract
Rhizopus cells have been successfully employed in many food-development techniques, such as fermentation, as they have a very good potential in food modification and improvement. They have been used to significantly reduce the quantities of anti-nutritional principles in foods, such as L-DOPA in Mucuna species, anti-nutrient substances like tannin, phytates, flatulence factors and others, which are otherwise present in high, toxic levels in legumes have been reduced to safe levels thereby rendering such foods to qualify as functional foods. Rhizopus species have also been used in industrial level production of modified starches, organic acids and alcohols. However, area of application of particular Rhizopus strains are limited to its biological/enzymatic characteristics and make-up hence the need to enlarge its field of application in food treatment through hybridization using the simple protoplast (protoplasmic) fusion. This is a reproductive technique between two parent Rhizopus cells whereby genetic substances are exchanged between the two cells to produce a new species with the desired properties, the hybrid.
The cell walls of the parent Rhizopus species, R. oligosporus: FNCC 6010 and R. oryzae: FNCC 6011 (1:1 v/v), were digested/degraded enzymatically using a lysozyme (at different enzyme concentrations). Freshly prepared single strength Oxoid Potato Dextrose Agar (PDA) media was used as the growth media at 30 ± 2 oC for 4 - 5 days. Developing medium was also prepared and standard steps were duly followed. Free purified protoplast quantification, enzyme activities and morphological studies of the hybrid and parent cells were assessed.             
Results showed that different enzyme concentration yielded correspondingly significant differences in the number of free protoplasts released by the parent cells. Optimum enzyme activity was realized at 4.0 x 103 U/g mycelia, at enzyme concentration of 0.02g/10ml. R. oryzae appeared most promising in all enzymatic activities; a close performance to this was demonstrated by the hybrid, which would have been a good substitute to R. oryzae but for its poor amylase activity, 2%. Morphologically and physiologically, the hybrid resembled R. oligosporus.
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