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The present binary model (1: water; 2: anhydrous starch) includes (figure 1):
W Water transport with two water populations: in native X, and gelatinized starch X1g (kg/kg db):
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Figure 1. Modelled phenomena

where ¢ and r are the Lagrangian and Eulerian coordinates respectively (m), D; are the apparent diffusivities (m2.s~ 1, X involved during rice cooking.
is the water content threshold for gelatinization starting-up (kg/kg db) and p; are the densities of the species i (kg.m™3).
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W Starch gelatinization: local degree of starch gelatinization 7 is a function of

fully gelatinized state

temperature and local water content within rice (figure 2).
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W Swelling using an Arbitrary Lagrangian—Eulerian method: p2r

Water content (kg /kg db)

W Model validated for 3 steeping temperatures (50, 75 and 95°C), through 3 9
independent ways: % e
* Water uptake (gravimetry) (figure 3) E partally slainizd s
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e Gelatinization front kinetic (polarized light microscopy) (figure 4) o e 1 -
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Ll Figure 2. State diagram of rice starch-water mixtures
(A: native state, B: gelatinization starting-up,
C: 75% gelatinized starch).
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Figure 6. (@) Degree of gelatinization (t) and (b) water
content (X ) profiles at the end of the four cooking programs.
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