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Effect of Cooking Methods and Storage Temperature on Phytic Acid and Mineral Contents in Three Brown

Rice Cultivars (Oryza sativa L.)

Thussanee Plangklang*

Abstract

Effects of soaking (at ambience ~35+2°C, and 50°C), cooking methods (atmospheric, high-pressure cooking
and extrusion) and storage temperature (at ambience ~30+7°C and 6+1°C) on phytic acid, ash, Ca, Fe and Zn contents
in three brown rice cultivars (KDML 105, Chainart 1 and Munpu) were investigated. The result showed that the
untreated KDML 105 had the highest phytic acid and ash content while the untreated ChaiNartl and MunPu had a
lower phytic acid amount, respectively (p<0.05). ChaiNart 1 and MunPu had no difference in ash amounts (p<0.05).
However, all cultivars of the untreated brown rice were not significant different in Ca, Fe and Zn contents (p>0.05).
Cultivars and soaking had an interaction which influenced the decrease in phytic acid and ash contents (p<0.05).
Munpu, both soaking at ambient temperature and 50°C, had the lowest phytic acid while KDML 105 soaked at ambient
temperature had the highest phytic acid content. It was found that MunPu and ChaiNart 1 soaked at 50°C had the
lowest ash content while KDML 105 had the highest amount (p<0.05). The soaking influenced on the decrease in Ca
and Fe but not Zn contents while cultivar affected on the decrease of Fe and Zn but not Ca contents. The soaked
KDML 105 had a higher content in Fe than the others. In addition KDML 105 had a higher Zn content than ChaiNart
1 but not significantly different from MunPu. Cultivar did not affect the phytase activity but soaking did influence on
the decrease in activity. The higher temperature, the less in activity. When the soaked brown rice was cooked, it was
noted that cultivars, soaking and cooking methods had an influence on the changes of phytic acid and ash contents
(p<0.05). Soaking the brown rice before cooking resulted in a reduction of phytic acid (p<0.05). Cooking method itself
did not affect a reduction in phytic acid in unsoaked or/and soaked at ambient temperature (p>0.05). The MunPu
soaked at 50°C and then cooked under high pressure had the lowest phytic acid. The unsoaked KDML 105 and cooked
under pressure had the highest ash content. The data analysis was in the same line with the effect of soaking step
alone, indicated that only cultivars influenced on phytic acid, ash, Fe and Zn content (p<0.05) but not on Ca content in
cooked brown rice (p>0.05). The soaking at 50°C before pressured cooking reduced the phytic acid more than the
other cooking conditions. The extrusion (barrel temperature 170°C, and moisture content 14%), compared to the 50°C
soaking following by pressured cooking did not reduce the phytic acid, ash, Ca, Fe and Zn contents in Munpu brown
rice (p>0.05). In addition, the storage condition at 6+1°C and ambient temperature was also investigated. It was found
that storage temperature did not affect on the phytic acid, ash and mineral contents in the brown rice of all cultivars

during 4 month storage (p>0.05)
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