
Production, Identification and Characterization of High-value 
Cassava Starch 

 
Hernan Ceballos, Cali (Columbia) 

 
Summary 
 
Cassava (Manihot esculenta Crantz) is one of the most important sources of starch in the tropics. 
CIAT has conducted an extensive characterization of the starch from about 4000 accessions from 
the germplasm collection. Average amylose content was 20.7%. Rapid viscoanalyzer (RVA) 
analysis provided the following average values: pasting temperature = 65.3°C;  peak viscosity = 
777.5 cP;  breakdown = 298.1 cP; consistency = 155.8 cP and setback = -144.5 cP. Gel clarity was 
45.2% The large sample of starches analyzed provides very robust information regarding the 
actual characteristics of cassava starch. In addition extensive work is underway to produce and 
identify individuals that carry new starch quality traits. Several approaches have been taken from 
the introduction of inbreeding to expose useful recessive traits to the induction of mutations. Two 
important mutations have already been identified and characterized.  
 
A natural mutation for an amylose-free mutation was identified after self-pollinating a landrace from 
the germplasm collection. DSC analysis resulted in 0 amylose content in the starch from this 
mutation. Cassava starch from three non-mutant varieties were compared with the waxy starch. pH 
acid effect was 0.33 and 0.61 respectively for the “normal” and waxy starches. For pH basic effects 
the values were 3.00 and 4.83, respectively. Shearing effect of normal starch was 0.64 compared 
with 0.58 in the waxy starch. RVA results were as follows: pasting temperature = 67.9 °C; peak 
viscosity = 1065 cP; breakdown = 552 cP; consistency 42 cP and setback = -509 cP. Gel clarity of 
the waxy starch was higher (62.0%) than in normal cassava. Solubility (2.5% db) at 60, 75 and 
90ºC for normal cassava starch was 2.6, 5.5 and 7.2 respectively. In the case of waxy starch these 
values were 0.6, 5.2, and 8.8. Swelling index (g g-1) for the same range of temperatures were 18.7, 
36.0 and 39.9 respectively for the normal starch and 4.5, 48.2 and 54.7 for the waxy starch.  A 
second mutation was induced with the use of gamma rays. In addition to the small granule size 
(5.8 μm compared with normal starch granules ranging from 14.0 to 18.7 μm) this mutation had 
higher-than-normal amylose content (30.1%). RVA amylograms, when 5% suspensions were used, 
resulted in an almost flat curve. Gel clarity was considerably lower (13.0%) compared with normal 
cassava. Solubility (2.5% db) at 75ºC was higher than the average of three non-mutant starches 
(36.8 vs. 5.5 % db) while swelling index was lower (9.25 vs. 36.0 g g-1).  
 
Other starches with atypical functional properties have been tentatively identified and are currently 
being further characterized. Crosses among different mutations have also been made in search of 
new starch types in the double mutants.  These discoveries place cassava as an even more 
valuable source of starch in tropical and subtropical regions of the world. 
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