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Effects of types (sodium sulfate sodium chloride and sodium carbonate) and concentrations (0.5,
7.5 and 15%) salts on cross-linking of Tapioca starch was modified by 0.04 % sodium trimetaphosphate
(STMP) at 45 °C for 3 hrs. Sodium chloride affected on cross-linking properties higher than sodium sulfate and
sodium carbonate, respectively (p=<0.05). It had highest phosphorus content and degree of substitution, while
peak and trough viscosity were lowest. When concentrations of salts had been increased, cross-linking of starch
was increased. The central composite design (CCD) was used to optimize the conditions of cross-linking of
tapioca starch. In this design, amount of sodium chloride of 4 - 14 % (A), the temperature range of 35-45 °C (B)
and time range of 2-6 hrs (C) were varied. The cross-linking of tapioca starch by 0.04% sodium
trimetaphosphate and 2.47 % sodium chloride at 41.87 °C for 5.47 hrs. provided product with properties similar
to commercial cross-linked starch. According to investigation of effect of salt ( 0.5 M of sodium carbonate,
sodium hydroxide and calcium hydroxide) on acetylation of tapioca starch by 1 % vinyl acetate at 30-35 °C for
1 hr, the results revealed that acetylated starch which was modified by sodium hydroxide provided acetyl
content, degree of substitution, swelling power and solubility higher than acetylated starch that modified by
sodium carbonate and calcium hydroxide. The central composite design (CCD) was used to optimize the
conditions of acetylation of tapioca starch. In this design, amount of sodium hydroxide solution of 2 - 9 ml (A),
the temperature range of 30-40 °C (B) and time range of 15-60 minutes (C) were varied. Results indicate that
the condition, which provided properties of product similar to commercial acetylated starch was modified 1 %
vinyl acetate at 5.18 ml of sodium hydroxide solution at 30.27 °C for 22.63 minutes. The dual-modification,
acetylation and cross-linking in batch and continuous process were investigated. The results 'indicate'd that
continuous process had better efficiency than batch process (p<0.05). All properties of dual-modified starch
from both processes were significantly different from commercial dual-modified starch (p<0.05) except paste
clarity was not different from commercial dual-modified starch (p>0.05), because commercial dual-

modification had added vinyl acetate higher level than both modified process.





