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Abstract 

The aim of this study was to develop gluten-free noodles with enhanced nutritional quality using cassava and 
Bambara groundnut flours as alternative ingredients. A combined mixture-process design was applied to 
investigate the effects of two mixture components (cassava and Bambara groundnut flours) and two process factors 
(whole egg and xanthan gum) on the quality attributes of noodles. The responses (protein content, ash content, L*-
values, Hue, chroma, browning index, weight gain, and cooking loss) were modelled by mixture-process equations. 
The results indicated that the protein, ash, and weight gain of the noodles increased with an increase of both cassava 
and Bambara groundnut flours. The noodles were optimised based on the desirability function and three optimal 
formulations were selected for sensory evaluation. The formulation with the highest desirability index (0.82) 
consisted of 70.4 % cassava flour, 29.57 % Bambara groundnut flour, 40 % whole egg, and 0.49 % xanthan gum. 
However, the sensory panel preferred the formulation without Bambara groundnut flour (100% cassava flour, 
36.92% whole egg, and 0.23% xanthan gum), although the addition of Bambara groundnut flour enhanced protein, 
ash, fat and fibre contents, weight gain, phytochemical composition, hardness, chewiness and gumminess of the 
noodles, while reducing cooking loss.  
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