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Starch Basics  
 Composed of glucose units in branched 

amylopectin (65-80%) and linear amylose 
(20-35%) and are the most common 
biomolecules in nature after cellulose 

 Organized into complex granule structures 

 Found across nature making up 50-90% of 
the dry matter of cereal grains (corn, wheat, 
rice, barley, oats), tubers & roots (potato, 
cassava, arrowroot), legumes (chick pea, 
mung bean) and fruits (unripe bananas) 

 Waxy starches are genetic variants that are 
composed almost entirely of amylopectin 
(<1% amylose) 

 



Iodine Binding in Starch 
 Iodine has been known for more than 100 

years to bind with starch and has been 
used to identify starches in foods  

 It was later determined iodine forms 
dark-blue coloured polyiodide complexes 
in the helical hydrophobic interiors of the 
long linear chains of amylose  

 Due to branching in amylopectin, long 
polyiodide complexes cannot form and a 
reddish-brown/violet colour develops 

 This forms the basis of the modern tests 
to determine amylose contents 



Iodine Binding in Starch Granules 
 When native starch is equilibrated at different 

moisture contents in humidity chambers for 24 
hours and exposed to iodine vapour, it will bind 
iodine and change colour 

 The colour and intensity will be influenced by 
branch lengths and their accessibility to the iodine  

 

 



Granular Iodine Quantification 



Applications for Iodine Binding 
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Iodine Binding in Other Polymers 



Fat Binding in Starches 

 Fatty acids are also known to bind within the 
hydrophobic cores of long linear helices of 
amylose  

 It has been hypothesized bound fatty acids in 
amylose help form the denser, more rigid 
granule surface observed after gelatinization 

 It was hypothesized that fat binding in 
different starches could be used as a diagnostic 
tool much like iodine 

 However, instead of observing colour changes, 
the fatty acids of varying chain length would be 
measured and found to bind selectively based 
on available spacing within helix interiors 



Fat Binding in Starches 
 Fatty acid binding was performed using methylated 

anhydrous milk fat (range of C4-C18 chain lengths)  

 The FAME mixture was added in excess to various 
starch:water mixtures and heated to gelatinize the 
starch followed by washing and extraction steps 
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Correlations between Fat and Iodine Binding  

 A slight relationship was observed 
between the test method for amylose 
(based on iodine binding in dispersed 
starch) and fatty acid binding in starch WCS 
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Application for Fat Binding 
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