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Hydration and Textural Characteristics of Brown Rice Treated with
Superheated Steam Process
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Abstract

In order to investigate the effect of superheated-steam process (S5P) on hydration and textural

characleristics, brown rice (variety : Dongjm) was lreated at Lhree different lemperalures of 127, 150
and 160°C and a constant pressure of 1 kgi/em® for 1 min. The nucrosnoplc views of sicam-treated brown
rice were compared to those of untrealed brown rice and milled rice. Also, their water uptake rates and
diffusion coefficients were obtained from a diffusion equationn. While the untreated brown rice and milled
rice had smooth surfaces, the sieam-treated brown rice had fissured surface. The [issures increased
with superheated steam temperature, When the sleam~trealed brown rice was hydrated ina water bath
with temperalure of 65 and 75°C, its diffusion coefficients varied from 1.90% 107 to 3.91% 107 cm® ‘min,
depending on superheated steam processing temperature. At the hydration temperature of 75°C, dlffuswn
coe}fhclent of 3.91% 10" cm®/min for ircatment. 2, was different from the defusmn coeflicient of 2.23 % 107*
em’/min for unireated brown rice and relatively close to that of 528X 10 cm®/min for untreated milled rice.

Key words: superheated-steam, brown rice. water uptake, surface fissures
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Fig. 1. Comparison of surface ol rice kernels (from lefi
: unireated mulled rice, untreated brown rice, brown
rice with treatment 1 {lreated by super-heated
steam of 127°C and 1 kg/cm? for T minute), brown
rice with treatmeni 2 (truated by super—healed
steam of 150°C and 1 kgi/em” for 1 minute), and
brown rice wilh trealment 3 (lreated by super—
heated steam of 160°C and 1 kgi/em” for 1 minute).

e

Fig. 2. Surface appearance of unircated milled rice, untrealcd brown rice and treated brown rices (viewed by aptical
microscope with x5, ob]cctrvt, lens, a: unireated milled rnce, b; untreated brown rice, c; trealed by super—heated
steam of 127°C and 1 kgz/em® for 1 minute, d; treated by super—heated steam of 150°C and 1 kge/em® for 1 minute,
and e; treated by super~heated steam of 160°C and | kgi'cm® for 1 minute).



e 527

Tuble 1. The water uptake rate constant ke and diffusion
coeflicienl D of milled and brown rice at various
teroperatures (variety @ Dongjin)

. ky (em/min'’?) D (2107 cm®/mm)
Soaliing
temp (°C) Milled Brown Milled Brown
nee*** rice* ** nee*™**  rice*"?
G0 003474 0.03369° 44444° 4 1710°
5 0046270 0.08074° 78340° 58036
70 003173 004654° 08345 79597
75 0.11970" 007786 52.764" 22078k
0 016180°  0.10490° 96.407"  40.438"
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Table 2. The water uptake rate ko and diffusion coefficient
D of brown rice (variety : Dongjin} (reated with
superheated-steam

Treatment ) lCHl-”I'[’lll'l) D ( ES 1075 cmE, mm)
lype BRI TEPCEEH BERPCH** TR
Mulled rice 004637 01197 788107 527647
Brown rice 00397 00779 5.8036° 22.278°
Treatment 17 00856° 009620  26946° 34062
Trealment 2° 00718 01031° 18955 39.062"
Treatment 37 0.0755° 01015 20.864° 37 860°

Bmwu rice was treated at 127°C and 1 kgp/ cm for 1 rn.
“Brown rice was treated at 150°C and | kg[/cm for 1 min.
Rrown rice was treated at 180°C and 1 kgyem® Tor 1 min.
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