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ARTICLE INFO ABSTRACT 
With the aim to maximise phytic acid removal and minimise losses of dry matter and minerals (Ca, Fe, 
Zn) in rice, three products (whole kernels and flour milled from white and brown rice; and bran, all from 
the same batch of variety Kenjian 90-31) were soaked in demineralized water at 10 °C (SDW), NaAc buffer 
of pH 3.5 at 10 °C (SAB), and 500 U L~' phytase of pH 5.5 at 50 °C (SPS). In whole kernels and flour of 
white rice, phytic acid removal was 100% by all treatments; losses of dry matter, Ca, Fe, and Zn were 
2-5%, 12-63%, 9-10%, and apparent gain of 63-72%, respectively. In whole brown rice, SAB removed 
75% phytic acid, and SPS 100% from flour; dry matter, Ca, Fe, and Zn losses were 1-16%, 26-56%, 3 9 -
45%. and 23-24%. In rice bran, SPS removed 92% phytic acid, and SAB 50%; dry matter, Ca, Zn. and Fe 
losses were 20%, 48%, 63%. and apparent gain of 5%, respectively. 
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1. Introduction 

In China, rice plays an important role in h u m a n nutrition. In 
2 0 0 2 and 2003 , the intake of rice and rice products represented 
35% of the total energy intake (FAO. 2 0 0 6 ; Wang, 2005) . In addi­
t ion to energy, rice also suppl ies important micronutrients , such 
as iron, zinc, calcium and s o m e v i tamins , especial ly in rural diets . 
In 2 0 0 2 , iron consumpt ion in rural areas w a s es t imated at 
23.1 mg/capita/day (Wang, 2 0 0 5 ) , of w h i c h about 8.5% w a s es t i ­
mated to originate from rice and rice products . Poor mineral b io ­
availability is a major cause of mineral deficiencies. For example , 
it w a s reported £hat prevalence of iron deficiency related anaemia 
could be associated w i t h poor iron bioavailability (Ma, 2 0 0 7 ) 
caused by»low intake and the occurrence of antinutritional factors 
such as phytic^acid. 

In order to increase the bioavailability of minerals in rice and 
rice products, rice varieties w i t h higher mineral contents and lower 
levels of antinutritional factors (phyt ic acid, PA) could be se lected 
for cultivation (Liang, Han, Han, Nout, & Hamer, 2 0 0 7 ) , rice mil l ing 
by dry abrasion could be opt imised for m a x i m u m PA removal w i t h 
m i n i m u m losses of minerals (Liang et al., 2008b) , and w e t process ­
ing of rice could be promoted to remove PA (Liang, Han. Nout, & 
Hamer, 2008a) . Although the first t w o approaches w e r e s h o w n to 
improve in vitro solubility of minerals, residual PA levels w e r e still 
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too high to achieve adequate availability of minerals for nutrition. 
Studies on other cereals indicated that w e t processing, such as 
soaking, germinat ion and fermentat ion could effectively decrease 
PA and improve the bioavailability of minerals (Lestienne, Icard-
Verniere, Mouquet , Picq. & Treche, 2005c ) . 

Soaking is w i d e l y appl ied at both household and industrial 
scale. It is the m o s t important operation in the process of rice n o o ­
dle making (Lu, Li, Min, Wang, & Tatsumi, 2 0 0 5 ) to soften the ker­
nel prior to pulping. During rice soaking for noodle making, a 
natural fermentat ive acidification takes place, and this is regarded 
as important for noodle quality. Previously, it w a s reported that 
soaking of other cereals such as pearl mil let wi th endogenous or 
exogenous (i.e. added) phytase e n z y m e s at o p t i m u m condit ions in ­
creased the in vitro solubil i ty of iron and z inc by 2 -23% (Lestienne, 
Besancon, Caporiccio, Lullien-Pellerin, & Treche, 2005a; Lestienne, 
Caporiccio, Besancon, Rochette, & Treche, 2005b) . In millet, dehul -
ling and mil l ing prior to soaking facilitated phytate degradation by 
endogenous phytases , w h e r e a s in contrast, soya beans had in­
creased phytate levels after dehull ing (Lestienne, Mouquet-Rivier, 
Icard-Verniere, Rochette, & Treche, 2005d) . Whils t it has been o b ­
served that soaking has the advantage of decreasing PA levels of 
e.g., brown rice (Liang e t al., 2008a) and l egume seeds (Sattar, Dur­
rani, Mahmood, Admad, & Khan, 1 9 8 9 ; Vijayakumari. Siddhuraju, 
Pugalenthi, &Janardhanan, 1998) , it also caused undesirable losses 
of water-so luble nutrients from e.g., soya beans (Bayram, Kaya, & 
Oner, 2004) , c o m m o n beans (Barampama & Simard. 1995) . and 
other l eguminous seeds (El-Adawy, Rahma, El-Bedawy, & Sobihah, 
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