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Potato starch granules magnified 200 times using an Olympus BH-2 microscope and Pixelink M1 
camera.
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Starch, which is a mixture of the polysaccharides 
amylose and amylopectin, is the most abundant 
storage  reserve  system  in  plants  and  is  an 
important  raw  material  for  food  and  industrial 
applications  (Röper,  2002).  The  suitability  of 
starch for  specific  applications is  determined by 
granule size, physicochemical properties and the 
presence  of  non-starch  components,  such  as 
proteins and lipids (Ellis et al., 1998). 
The  shape  and  size  of  starch  granules  differ 
according  to  the  botanical  source  and  the 
environmental condition under which a crop was 
grown  (Jackson,  2003).  Starch  from  all  plant 
sources are made up of granules in a range of 
sizes and shapes exhibiting a size and a shape 
distribution (Gao et al., 2021)  
A study by Wang  et al.  (2016) revealed that the 
morphology,  shape,  relative  crystallinity,  and 
crystal form of starch granules  from the tubers of 
Solanum tuberosum L (“potato”) vary significantly 
among cultivars. Potato starch consists of mixed 
populations of large, medium and small granules, 
with  a  wide  size  distribution  (1–100  μm).  In 
general,  the  shape of  potato  starch  granules  is 
oval, round, and irregular, which is greatly related 
with crystal form. In detail, potato starch granules 
which  are  larger  than  30  μm  show  ellipsoidal 
shape, whereas granules that are smaller than 15 
μm show spherical shape. When viewed under a 
microscope, the starch granules of potato differ in 
size and shape from those of cereal starches. 
For  potato  starch,  the  average  granule  size 
ranges from 1 to 20 μm for small, and from 20 to 
110 μm for large granules. For maize, the size of 
individual starch granules ranges from 1 to 7 μm 
for small granules, and from 15 to 20 μm for large 
granules  (Singh  et  al.,  2016).  Variations  in  the 
structure of amylose and amylopectin and in their 
relative amounts in a granule play an important 
role in controlling starch granule size and shape. 
Most starch granules are made up of alternating 
regions  of  amorphous  and  semicrystalline 
materials,  which  are  between 100  and  400  nm 
thick. These structures are termed “growth rings.” 
The factors regulating growth ring formation are 
not  understood,  but  a  complex  interplay  of 
circadian  rhythms,  physical  mechanisms  (the 
structure of starch polymers) and diurnal rhythms 

could contribute (Pilling and Smith,  2003).  The 
factors regulating growth ring formation are not 
understood (Pilling and Smith, 2003). All starch 
grains have a hilum, which is the point around 
which layers of protein are deposited. The hilum 
is often off-centre, with growth rings emanating 
outward (Mozdy, 2016).
The slide from which Figure 1 was obtained was 
prepared by adding a minute amount of potato 
starch (purchased from a health food store) to a 
slide  and  then  adding  a  glycerol  aqueous 
solution  (50:50)  mixture  which  suspended  the 
starch  sample.  The  dispersed  granules  were 
gently  covered  with  a  cover  slip  (Rui  et  al., 
2020).  The  slide  was  viewed  under  a 
magnification  of  200,  using  an  Olympus  BH-2 
microscope  and  photographed  with  a  Pixelink 
M1 camera.
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