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Starch is the predominant component of millet grains, accounting for approximately 62.8–70.5% of the 

total grain weight, depending on the millet genotype [1,2]. As one of the most abundant carbohydrates 

in nature after cellulose, starch is an economical and essential energy source, primarily due to its two 

polysaccharide fractions: amylose and amylopectin [3,4]. Typically, starch consists of about 20–30% 

amylose and 70–80% amylopectin. Amylose is a mostly linear polymer linked by α-1,4-glycosidic 

bonds, whereas amylopectin is a highly branched molecule containing both α-1,4- and α-1,6-glycosidic 

linkages 5, 6]. Starch is derived from renewable plant sources such as cereals, tubers, and fruits, and 

millet starch granules show wide variation in size and morphology, ranging from spherical to 

polygonal forms [7,8]. Millet starch has gained increasing attention in the food and pharmaceutical 

industries due to its multifunctional properties [9,10]. It is commonly used as a thickener, gelling 

agent, emulsifier, stabilizer, and binding agent. Additionally, millet starch is associated with a lower 

blood glucose response compared to starches from other cereals, enhancing its nutritional value. Starch 

extraction from millet is commonly performed using wet milling techniques, including aqueous, 

alkaline, and acidic methods, each influencing starch quality differently [11,12].  The functional 

performance of starch in food systems is governed by its physical and chemical properties, such as 

solubility, swelling power, gelling behavior, retrogradation, and rheological characteristics [13,14].  

 

These properties are strongly influenced by the amylose–amylopectin ratio and their molecular 

organization within starch granules [15,16]. Amylose content, often determined using iodine-binding 

spectroscopy, plays a critical role in starch behavior. Low-amylose starches generally exhibit higher 

viscosity, clarity, and reduced retrogradation, while high-amylose starches show greater gel strength 

and thermal stability [17,18]. High amylose levels also favor the formation of starch–lipid complexes, 

which can reduce starch digestibility and swelling, making such starches suitable for low-glycemic and 

resistant starch-based food products [19,20]. Consequently, the development and utilization of high-

amylose millet varieties offer significant potential for functional and health-oriented food applications 

[21,22]. Recent advances in nanotechnology have opened new possibilities for modifying starch at the 

nanoscale level to improve its physicochemical and functional properties. Techniques such as 

nanoparticle-assisted processing, nanoscale granule engineering, and surface modification can 

significantly enhance starch performance in food systems. These approaches enable improved 

hydration behavior, increased surface area, and better interaction with other food components, making 

nanotechnology a promising tool for advanced starch applications. 
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Figure 4 Effect of nanotechnology on starch properties showing improvements in particle size 

reduction and functional performance. 
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