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Optimization of Preparation of Phosphate Monoester of Canna edulis Ker. Starch by Response Surface Methodology

HUANG Bi-chen', ZHANG Juan', TANG Ya-fang', XU Jun’, WU Jin-hong', WANG Zheng-wu"*
(1. Department of Food Science and Engineering, College of Agriculture and Biology, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. Nanjing Jinling Petrochemical Research Institute Co. Ltd., Nanjing 210046, China)
Abstract: Monosodium orthophosphate (Na,HPO,) and disodium hydrogen phosphate (Na,HPO,) were used together to
catalyze the etherification of Canna edulis Ker starch. Response surface methodology was employed to optimize reaction
conditions to obtain maximum linked phosphorous (LP) content of phosphate monoester of Canna edulis Ker starch. The
results showed that NaH,PO,/Na,HPO, molar ratio, mass ratio of total phosphates to Canna edulis Ker starch, reaction time
and pH rather than temperature were important affecting factors, in the decreasing order of importance: NaH,PO,/Na,HPO,
molar ratio >> reaction time >> pH > phosphate/starch mass ratio > reaction temperature. The optimal conditions for
NaH,PO,/Na,HPO, molar ratio, reaction time, pH, phosphate/starch mass ratio and reaction temperature were 1:0.4, 2 h, 5.5,
1.66:1 and 139.86 C, respectively. The LP content of starch phosphate monoesters under these conditions was 0.507%.
Key words: phosphate monoester of Canna edulis Ker. starch; response surface methodology; linked phosphorous content
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Table1 Variables and their coded values used in response surface analysis
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Fig.1  Influence of molar ratio of NaH,PO, to Na,HPO, on LP content

of phosphate monoester of C. edulis Ker starch
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C. edulis Ker starch
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