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POTENTIAL OF FOOD IRRADIATION TO IMPROVE THE QUALITY OF TRADITIONAL CEREAL-LEGUME BASED WEANING FOODS
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African traditional weaning foods are usually prepared from starchy flours at total solids content of 5-10% and viscosity between 1000 and 3000 cP which is consumable by infants. These porridges have very low energy and nutrient densities.  Processing to reduce the porridge viscosity and improve the energy and nutrient density may help in solving the problem.  Maize, bean and their 70:30 composite flours were irradiated at 0 to10 kGy.  Irradiation significantly reduced the viscosity of porridges made from these irradiated flours probably due to depolymerisation of starch.  Irradiation of maize flour increased the in vitro starch digestibility of porridges by 3.2% at 2.5 kGy, but at 10 kGy it decreased by 2.8% compared with the control.  In porridges made from irradiated bean flours, there was an increase of 8.8% in the in vitro digestibility at 2.5 kGy and a decrease of 2.1% at 10 kGy compared with the control.  Experiments were performed to determine the reasons for the decrease in starch digestibility.  Irradiation caused browning, which may be due to Maillard reactions. This may lead to reduction in starch digestibility due to the production of (-amylase inhibitors.  HPLCSEC results showed that higher irradiation doses led to more debranching of amylopectin molecules, possibly resulting in the production of more retrogradable, indigestible, short chain amylose molecules.  Debranching could also have increased the crystallinity of amylopectin molecules (as shown by differential scanning calorimetry results), leading to a lower degree of gelatinisation and subsequently to reduced starch digestibility.  These phenomena are in all probability linked to the formation of less digestible beta-bonded starch found in samples irradiated at 10 kGy using lichenase and (-amylase enzymes.  Despite these small changes in the molecular properties of starch, irradiation of flours shows some potential to increase the total solids content of weaning porridges.
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