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Starch granule is partially crystalline. The crystalline parts can be melted upon heating in
the presence of excess water, accompaning swelling and disintegration of the granule. This
phenomenon is termed heat gelatinization, or simply, gelatinization. Starch can be gelatinized
in the presence of water also by high hydrostatic pressure (HHP) treatment, and the phenomenon
is referred to as pressure gelatinization. Pressure gelatinization as well as heat gelatinization
can be analyzed by diffrential scanning calorimetry (DSC). Enthalpy change upon gelatinization
(AHge1) of the amount of ungelatinized part is used to evaluate pressure and heat gelatinizations
in DSC analysis. Retrogradation (formation of new crystals from gelatinized starch) can be
observed immediately after HHP treatment of starch. This phenomeon is specifically referred to
as rapid retrogradation. Rapid retrogradation can be evaluated by enthalpy change upon melting
of retrograded starch crystals (AHwo). Despite intensive studies on HHP treatment of starch,
condtions to achieve pressure gelatinization and rapid retrogradation have not been understood
sufficiently, due to limited experimental data in terms of starch content, treatment pressure, and
so forth. In this manuscript, based on our results. by DSC in wide ranges of starch content and
treatment pressure, thermal properties of HHP-treated potato starch will be reviewed.
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Fig.1 Amylose and amylopectin.
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Fig.3 Pressure gelatinization of starch. When starch
granules are treated with high hydrostatic pressure
in the presence of water (A), they swell with
their granular structure retained (B). The granular
properties can be kept even after complete

gelatinization (C).
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Fig.4 Characteristics of DSC curves for starch. (a)
gelatinization peak induced by the melting of
starch crystals: AH,., gelatinization enthalpy
(change); Tee1, Onset temperature of gelatinization.
(b) overlapped gelatinization peak and melting
peak for partly gelatinized and retrograded starch.
(c) melting of retrograded starch: AH ey, enthalpy
(change) for melting of retrograded starch
crystals; Tretro, enthalpy onset temperature for

the melting of retrograded starch crystals.
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Fig.5 DSC curves of 10 %w/w potato starch-water
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Fig.6 DSC curves of 50 %w/w potato starch-water
mixture treated with HHP of 900 ~ 1,200 MPa
at 40 C for 1 h.12
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