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Yam (Dioscorea esculenta) starch was extracted from yam tubers.  The starch was 
modified in order to obtain some desired properties by a carboxymethylation.  Box-Benkhen 
was used as an experimental design tool to investigate the influence of reaction variables and 
their interaction on the carboxymethyl yam starch (CMS) preparation.  The effect of amount of 
sodium hydroxide (NaOH), amount of sodium monochloroacetate (SMCA) and reaction time 
on the degree of substitution (DS) of CMS was studied.  Degrees of substitution, morphology, 
swelling power and viscosity of CMS were determined.  Application of native yam starch and 
optimized CMS were studied, and their potential to use as tablet disintegrants and direct 
compressible fillers were evaluated.  For direct compressible filler, spray dried yam starch 
with or without the addition of 0-1.5% CMS were prepared.  The results showed that yam 
starch granules were polygonal with particle sizes of 2-20 µm.  The tablets containing native 
yam starch disintegrated and allowed drug to release faster than that of tablets with corn, rice, 
and tapioca starches.  With increasing native starch concentrations, the disintegration of the 
tablets was found to be faster, the result from regression analysis from the CMS preparation 
indicated that the most important factor in controlling DS was the amount of NaOH followed 
by SMCA content and reaction time, respectively.  Interaction between NaOH and SMCA 
content showed negative effect at high concentration.  The optimal condition to achieve CMS 
with the highest DS (0.19) was found to be at molar ratio of NaOH and SMCA to 
anhydrogluclose unit (AGU) of 1.80 and 2.35, respectively, and the reaction time of 4.8 hours.  
The swelling power and viscosity increased with an increase in the degree of modification.  
CMS showed satisfying properties to be a tablet disintegrant.  DCP tablets containing 2% 
CMS disintegrated within 30 seconds.  At higher concentrations of CMS, the disintegration 
and the dissolution of HCTZ tablet were prolonged.  The scanning electron micrographs of 
spray dried yam starches (SDYS) revealed that the products were spherical agglomerated 

granules with the average particle sizes ranged from 84.43-104.35 m.  The SDYS tablets 
were stronger than the Era-Tab

®
 tablet.  Consequently, they disintegrated slower than the 

Era-Tab
®
 tablet.  CMS exhibited a powerful tablet disintegrating agent in SDYS when the 

CMS concentration was less than 0.5%.  Incorporation with higher amount of CMS in SDYS 
retarded the tablet disintegration.  Dilution capacity index (DCI) revealed that the products 
from SDYS possessed better carrying capacity.  SDYS co-sprayed with 1.5% CMS governed 
the highest DCI value.  The results from lubricant sensitivity showed that Era-tab

®
 was the 

most sensitive to magnesium stearate.  The disintegration of SDYS tablets seem to be more 
dependent on tablet hardness than the lubricant concentration.  It can be concluded that 
SDYS co-sprayed with 0.5% CMS was a filler of choice for direct compression technique 
which had self disintegration property.  CMS was an efficient disintegrant and the 
recommended concentration was not more than 2% w/w. 
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