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TANTAWAN THANOMPOLKRUNG : EFFECT OF REDUCING
AGENTS ON PHYSICOCHEMICAL AND TEXTURAL PROPERTIESF
AGED RICE. THESIS ADVISOR : ASST. PROF. SUNANTA NG&GTA,

Ph.D., 159 PP.

RICE STORAGE/TEXTURE/RICE PROTEINS/REDUCING AGENTS

The changes to Khaw Dawk Mali 105 rice followirayif treatments, which used
fresh rice, aged rice (a year's storage at roonpéeature), frozen rice (a year's storage at
-20 °C) and aged-accelerated rice (AA, heated @ @Cor 1 h) were studied. The texture
of the cooked fresh rice was tender and stickyenihivas different from the cooked aged
and frozen rice which were harder and less stiCkg. low stickiness also appeared in the
AA rice. The pasting property was measured usiRgyaid Visco-Analyzer (RVA). When
compared with the fresh rice, the pasting tempex4RiT) of aged, frozen and AA rice was
higher, but the peak viscosity (PV) and breakdoBi)(were lower. After proteins were
removed, the PV of some rice samples was highéthbisetback (SB) was lower.

The chemical properties of proteins were studietthé fresh and aged rice. Low
solubility of proteins in alkaline solution was faii in the aged rice, but it increased
when SDS was added in the solution. The proteiraeixbf aged rice showed higher
surface hydrophobicity ¢b and a greater total of disulfide bonds, indicgtimore
protein unfolding and aggregating. This was coasistwith the increase in high
molecular weight proteins (HWM) on SDS-PAGE whickre linked via hydrophobic
interactions and disulfide bonds. The cooked ricewed more protein unfolding as

observed by higheroShe intensity of proglutelin was greater than thfatther bands on



SDS-PAGE. In addition, the new protein band of &hkvas found as a result of the
aggregation of B-glutelin subunits after cooking. SDS-PAGE study thwi
B-mercaptoethanol (BME) suggested that the highensity of the proglutelin band
resulted from the aggregation efglutelin andp-glutelin via disulfide bonds. This

correlated with the increased total disulfide boofisooked rice protein.

The reducing agents, sodium sulfite (SS), ascodgid (AA) and cysteine
(CYS) were added in the cooking water of the agee. rAll of them increased the
tenderness of the aged rice at concentrations d &nd 15 mM. The softer texture of
cooked aged rice was also observed in all reduagemts (at 15 mM) with equal pH
control using phosphate buffer. In addition, theyattue of cooking water was adjusted
to be equal to the pH of the reducing agent soiuib 9.50 and 3.20 which also
increased the soft texture of the cooked aged Altef the reducing agents increased
PV and BD, but decreased SB. The soaking of agedwith SS at 5, 10 and 15 mM
and 5 mM dithiothreitol (DTT) at 37 °C for 6 h folwed by drying was also
investigated. An increase in PV and BD and a deeréa SB were observed at all
concentrations of SS and DTT. The cooked agedsoe&ed with 5 mM SS showed a
soft texture similar to that of the cooked fresterand the stickiness also increased.
In addition, the disulfide bonds were lower whichsarelated to the greater content of
sulfhydryl groups. The SDS-PAGE showed a lowemsity of HMW and proglutelin,
but higher glutelin subunits. Based on this stullg,addition of reducing agents can be

used to change the texture of cooked aged riceat@rih more like fresh rice.
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