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Abstract: The effect of twin screw extrusion processing on colour and viscosity characteristics of potato starch was studied using response 
surface methodology (RSM). Experiments were designed using central composite rotatable design  with three-independent variables- feed 
moisture (14-18%), screw speed (400-550 rpm) and barrel temperature (125-175°C). Extrusion processing significantly affected the colour 
and viscosity of starch. Increase in feed moisture reduced redness, yellowness, but enhanced luminosity. Increase in screw speed significantly 
increased all the colour characteristics (luminosity, redness and yellowness) of potato starch extrudates. Increase in barrel temperature 
decreased luminosity, yellowness and increased redness of the extrudates. The hue angle and chroma values for potato starch extrudates 
ranged between 74.64 to 86.04 and 17.23 to 33.75 respectively. Viscosity decreased during extrusion cooking of starch. Regression  0 

coefficient analysis indicated a lower viscosity with increase in screw speed, whereas an increased viscosity with increasing feed moisture and 
barrel temperature was observed during processing of potato starch. The study is important for the processed food industry with respect to 
reformulation and development of food products with desired consistency and improved functional properties using potato starch.
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Starch is a versatile carbohydrate which is used in food 

processing industry as a food component in the form of 

gelling agent, water absorbent, thickening agent, texture 

modifier, dusting agent and nutrient (provide up to 80% of the 

calories) etc. The physico-chemical characteristics and 

functional properties of starch vary in different food products 

with respect to its biological origin. Potato starch has 

received extensive attention in relation to its various 

functional properties are popularly used as thickening . These 

agents in liquid based foods (e.g. soup, sauces, gravies, 

custards etc.) because of its bland flavour and viscosity 

characteristics. The potato starch granules are large (40μm) 

and its high molecular weight amylose and phosphate groups 

esterified to amylopectin contribute to high transparency, 

water-binding capacity, swelling power and freeze-thaw 

stability (Craig et al 1989). The use of native potato starch in 

processed food and other industries is limited due to low 

shear and thermal resistance, thermal decomposition and 

high tendency of amylase towards retrogradation (Meister 

2000). Processing or modification of starch, which involves 

the alteration of the physicochemical properties of native 

starch to improve its functional characteristics, generally 

used to adapt starch to specific food applications. Starch can 

be modified by different methods such as physical, chemical, 

and enzymatic. Out of these, Extrusion is a high temperature 

short time (HTST) method which can be successfully used for 

gelatinization/modification of starch (Gandhi et al 2018). In 

extrusion processing, flour/starch is passed through the 

length of barrel in the presence of water using heat and shear 

forces over a certain time above the gelatinizing temperature 

of starch to achieve the desired functional product attributes. 

Important parameters for product quality in extrusion cooking 

include moisture content of the ingredient, residence time, 

which is influenced by feeding rate, screw speed and 

configuration, die geometry, time and temperature (Obatolu 

et al 2005). The results of extrusion include gelatinization of 

starch, denaturation of proteins, inactivation of antinutritional 

factors and many native enzymes, reduction of microbial 

counts, and improvement in digestibility and biological value 

of proteins. Different extrusion processing conditions result in 

different type of meshwork structures, and there is 

improvement in the functional properties of starch including 

colour profile and viscosity (Shimelis et al 2006), which can 

be utilized as functional ingredient in food products. High 

energy density flour produced by extrusion cooking had the 

added advantage that the extrudate has a low water activity, 

and is cheaper to handle, transport and store and is less 

susceptible to microbial spoilage The present investigation . 

was proposed to assess the effect of twin screw extrusion on 

colour profile and viscosity potato starch. The study was 

attempted using Response Surface Methodology (RSM) as it 

helps in unbiased study of experiment.
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