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Optimization of extrusion process for the production of
ready-to-eat extruded snacks based on maize, wheat and
rice blends— A response surface methodology approach

AkanksHA JaIN AnD R.B. GrewaL

In the present study, process for preparation of extruded snacks from high quality protein maize, wheat and rice using
twin screw extruder was standardized using response surface methodology (RSM). A five-level-three-factor central
composite rotatable design (CCRD) was employed for optimizing the mixed flour grain formulation with feed rate (11-
19 kg/hr) moisture (10-18 %) and feed composition (maize:wheat:rice) viz., 100:0:0, 80:10:10, 60:20:20, 40:30:30 and
20:40:40 asindependent variables. 20 different experimental combinationsgiven by RSM design were used to investigate
the effect of independent variables on product response variables viz., bulk density (BD), expansion ratio, sectional
expansionindex (SEl), texture and overall acceptability of the devel oped extruded snacks. Significant regression models
were generated, that explained the effects of different percentages of maize (20-100%), wheat (0-40%) and rice (0-40%)
on all response variables of extrudates. The co-efficients of determination, R?, of response variables were higher than
0.73 except, hardness. Results showed that product responses of extrudates were significantly affected by changesin
maize, wheat and rice flour level, moisture content and feed rate. Increase in moisture, feed rate and wheat flour level
resulted in higher bulk density and texture and lower expansion ratio, sectional expansion index (SEI) and overall
acceptability. Mixed grain RTE snacks containing feed composition 80:10:10 (maize: wheat: rice) extruded at moisture
content 12 per cent and feed rate 13 kg/hr were found most acceptable. Thus, maize, rice and wheat can be blended in an
appropriate level and can be further utilized to prepare value added snacks by supplementation with sources having
nutraceutical characteristics.
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