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Plate 1: Cassava roots and plant 

}  Cassava producing 

countries of the world is 

today witnessing a cassava 

industrial revolution, where 

the crop is going through a 

phase change from a mere 

subsistence crop to a 

commercial/industrial crop. 



Fig 1: Some Cassava Agro/Industrial Products  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Plate 2: HQCF Flour 

HQCF -  
} Un-fermented,  
} White,  
} Smooth,  
} Odorless and 
} Value–added 

industrial product 
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}  Studies on other carbohydrate based agro-products (Tagodoe 
and Nip 1994; Fernandez et al., 1996; Nwanekezi et al., 2010; 
Hebrard et al., 2003; Savlak et al., 2016) showed that particle 
size greatly affects the quality of the final product;  

}  For HQCF produced at various scale of production to have a 
competitive edge to thrive in the global market (Sanni, 2005), 
its quality must be consistent and comparative to what is 
obtained in the international market.  

}  This forms the basis for this work which looks at the effect of 
drying methods and particle Size on some Quality 
characteristics of High Quality Cassava Flour. 



}  Raw materials - The Cassava roots (variety - TME 419)  

}  Processing of HQCF -  Modified method of Sanni et al., 
(2006). 

 
}  Experimental design: 

   Drying methods   (3)   - Cabinet, Flash and Solar 

   Particle size range (3) -   < 425µm - >250µm,  
     < 250µm - >180µm  
                    <180µm - base 
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Color parameters:  
L*, a* and b* were measured as described by Olatunde et al., 
(2015) .  
Chroma (C*) and Hue angle (H˚) coordinates were calculated as 
described by Wrolstad and Smith, (2010) while the whiteness index 
(WI) and Yellowness Index (YI) were calculated using the equations 
3 and 4 respectively as described by Pathare et al., (2013). 
 
}  pH: As described by AOAC (1990).  
}  Residual Cyanide Content: Modified method of Onwuka 

(2005).  
}  Bulk density: Method of Akpapunam and Markakis (1981)  
}  Dispersibility: Method described by Kulkarni et al., (1991)  
 



}  Water absorption capacity: Modified method described by Sathe 
and Salunkhe (1981). 

}  Oil absorption capacity: Using the modified method described by 
Sathe and Salunkhe (1981)  

}  Water binding capacity: Determined using the Medcalf and 
Gillies (1965) method 

}  Statistical Analysis: A multivariate General Linear Model (GLM) 
analysis was performed using SPSS (Version 17.0) to determine the 
individual and interactive effects of the treatments (drying methods 
and particle size) on the attributes measured. Significant effects 
were established at P < 0.05 level. 

}    



RESULTS  
AND  

DISCUSSION  



}  *Significant (p<0.05)     

L* a* b* 

Minimum 93.53 -1.01 5.50 

Maximum 98.98 0.11 10.25 

Mean 96.03 -0.23 8.13 

Std Dev 1.62 0.35 1.59 

Std. Error of Mean 0.38 0.08 0.37 

No. of Samples 18 18 18 

P of Drying Methods (D) * * * 

P of Particle Size (P) * * * 

P of D x P * * * 



}  *Significant (p<0.05) 

Chroma (C*) Hue Angle 
(H˚) 

Whiteness 
Index (WI) 

Yellowness 
Index (YI) 

Minimum 5.50 -89.92 89.45 8.09 

Maximum 19.16 89.17 94.23 15.62 

Mean 9.25 -68.09 91.63 12.12 

Std. Deviation 3.92 57.27 1.60 2.51 

Std. Error of Mean 0.92 13.50 0.38 0.59 

No. of Samples 18 18 18 18 

P of Drying Methods (D) * * * * 

P of Particle Size (P) * * * * 

P of D x P * * * * 



}  Both drying method and particle size and their interactive 
effect significantly affects (p<0.05) the all color parameter 
measured.  

}  The result of the lightness (L*) parameter obtained for the 
HQCF in this work compared favorably with the range of 
values (91.43-95.43) reported by Van Hall (2000).  

}  This showed that no fermentation and microbial 
contamination had occurred in the cassava roots prior to 
processing into flour.  



}  It was also an indicative of thorough peeling and cleaning 
during the processing stages since natural pigments from 
peels that might affect the color of the flour negatively has 
been removed (Van-Hall, 2000). 

}  Generally, Lightness (L*) of the flour samples has been 
reported to increase with decrease in particle size (Chen et 
al., 1999). This might be attributed to increase in surface area 
which allows more reflection of light (Ahmed et al., 2015). 

}  WI results in this study were agreeable with Anyasi et al. 
(2015). Increase in whiteness index is associated with 
increasing surface  area (i.e decresese in particle size) that 
reflects more light. ( Ahmed et al,. 2015). 



 
 
 
 
 
*Significant (p<0.05);    ns- not significant 

pH Residual 
Cyanide 

Bulk density Dispersibility 

Minimum 5.40 1.83 0.41 49.00 

Maximum 6.19 2.79 0.87 81.50 

Mean 5.73 2.32 0.59 65.94 

Std. Deviation 0.27 0.34 0.14 10.05 

Std. Error of Mean 0.06 0.08 0.03 2.37 

No of Samples 18 18 18 18 

P of Drying Methods (D) * * * * 

P of Particle Size (P) ns ns * * 

P of D x P ns ns * * 



}  The pH values reported for all the samples in this work were 
comparable to the pH range (5.40 – 6.19) reported by Apea-
Bah et al., (2011). 

}  It has been observed that samples with higher drying time had 
lower pH value which can be directly linked to some extent of 
fermentation process during the long period of dry (Hongbete 
et al., 2009).  

}  Also, only drying method significantly affect (P<0.05) the 
cyanide content of the HQCF samples while particle size do 
not have a significant effect.  

}  This findings is in accordance with the result of Cardoso et al 
(2005) reported that crushing and sun drying reduces the 
cyanide content of HQCF flour to a safe level.  



}  Significant variation (P<0.05) was found in the bulk density of 
the HQCF samples as it was affected by both the main effects of 
drying method and particle size as well as their interactive effects. 

}  This finding was in line with the result of Ahmed et al., (2014) 
who reported in their work that particle size had a significant 
impact on bulk density, the reason might be attributed to the fact 
that as particle size decreased, pore spaces between particles 
decreased, hence leading to increase in bulk density (Zhao et al., 
2009). 

}  Dispersibility is a measure of the degree to which of flour or their 
blends reconstitute in water; and the higher this value, the better 
the flour reconstitutes in water (Adebowale et al., 2005; 
Adebowale et al., 2008). The result revealed that dispersibility of 
the HQCF samples significantly depends (P<0.05) on drying 
method and particle size as well as their interaction.  



}  WAC – Water Absorption Capacity; OAC – Water Absorption Capacity; 
WBC – Water Binding Capacity 

 *Significant (p<0.05)    ns- not significant 

WAC OAC WBC 
Minimum 91.50 57.03 81.73 
Maximum 207.30 121.80 229.20 
Mean 150.97 95.45 147.90 
Std. Deviation 32.24 18.55 39.41 
Std. Error of Mean 7.60 4.37 9.30 
No of Samples 18 18 18 
P of Drying Methods (D) * ns * 

P of Particle Size (P) * * * 
P of D x P ns ns ns 



}  The result of WAC showed that both drying method and particle size (with 
the value decreasing with decrease in particle size) significantly affects 
(P<0.05) the HQCF samples while their interaction do not have any 
significant effect. This implies that smaller particle size samples are less 
prone to starch granules disintegration.  

}  The oil absorption results of the HQCF samples depicts that only particle 
size has a significant effect (P<0.05) samples while drying method and 
their interactive effect do not have any significant effect. 

}  There were significant difference (P<0.05) in the WBC value obtained for 
the HQCF samples with drying method and particle size having a 
significant difference while there interaction do not.  

}  The decrease in water binding capacity value might be attributable to tight 
association, while increase in water binding capacity value might be as a 
result of loose association of native starch polymers (Soni et al., 1990; 
Nwokocha and Ogunmola, 2005).  

 



} Both drying methods and particle size 
significantly affect the measured parameters 
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