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Abstract Parboiling Brown Rice Using Superheated Steam Fluidization Technigue
Somchart Soponronnarit
Fellow of the Academy of Science, The Royal Institute, Thailand
Athikom [irajindalert
Adisak Nathakaranakule
Chaiyong Taecchapairoj

Conventional parboiled rice is produced from paddy as raw material which resuits in long process
time as well as energy consumption. In order to reduce process lime, this research aims to study parboiling
of brown rice using superheated steam fluidization technique. The influence of soaking temperature and
time, steaming temperature, and bed depth on qualities of product: head rice yield, white belly, whiteness,
and viscosity of rice flour were focused. The experiments were set up at the material initial moisture
content 0f 12.8% d.b., soaking temperatures of 70 - 90°C, soaking times of 0.5- 2.0 h, steaming temperatures
of 120 - 160°C, velocity of 3.9 m/s and bed depths of 8 - 12 cm. The experimental result showed that
gelatinization occurred while product moisture content was decreasing, and final moisture content about
28% d.b. gave the acceptable levels of the whiteness and white belly. The final moisture content lower
than 28% and 18% d.b. resulted in the lower percentage of head rice yield and whiteness, respectively.
Considering while belly, it was found that the white belly decreased with increasing drying time.

Additionally, peak viscosity, breakdown viscosity and setback viscosity of rice flour were found lower
than those of raw rice. :

Key words : drying, fluidized bed, parboiled rice, quality
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Drying Maoisture } Head rice White bellyj Hardness Water
Conditions content yield Whiteness (%) (N) absorption
(% wb.) (%) (g water/g rice)
’—Aﬁer soaking | 28.7 « 0.6a 53.7+ 1.6a | 42.2 £ 0.6a 1 S.Zt 1.3a 36.0+09a | 3.29 + 0.03a
128 °C 18.8 £ 0.6b 659+ 1.0b | 36.1 +0.3b 1.7 £ 0.6b 48.2 + 0.9b | 2.43 £ 0.03b
147 °C 1;1'.9 + 0.7b 66.8+ 0.6b | 33.8+0.7¢ ‘ 1.8 = 0.6b 49,2 + V‘I.Tb 235« O.‘lOb“
164°C | 150+ 06c | 59.0+25c | 298+08d | 144060 | 58.9+02c | 234+ 0.05b

Note : The same letter at the same column indicated no significant difference in value at p < 0.05
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Drying Moisture Head rice o White bgy Hardness Water
Conditions content yield Whiteness (%) {N) absorption
(% w.b.} (%) (g watei/g rice)
After soaking | 31.3 & O.4ar 56.6 % 1.1a | 35.0 £ 0.2a 57« b_6a 37.9 1._3a 3.51 £ 0.07a
128 °C 225+ 0.4b 63.5 + 6.6b 32.2 £ 0.8b Obﬁr 48.6 + 0.9b | 2.82 + 0.05b
144 °C 18.7 £ 0.3¢ 66.9 = 0.6¢ ?5.4 + 0.5¢ Ob » 51.9+0.6c | 219+ 0.01c
160 °C 17.9 = 0.3d 67.9 + 0.6¢c | 28.0 = 0.6¢ Ob 55.0 £ 1.3d | 1.99 £ 0.05d

Note : The same letter at the same column indicated no significant difference in value at p < 0.05
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Abstract Development of a Superheated-steam-fluidized-bed Dryer for Parboiled Rice
Watlanyoo Rordprapat
Adisak Nathakaranakule
Warunee Tia
Somchart Sopowronnarit

Fellow of the Acadery of Science, The Royal Instifute, Thailaid

Due to possessing a large number of componential machines and long operating time, the present
procedure for producing parboiled rice requires much investment and operating costs. This research is
therefore aimed at developing a 100 kg/h prototype for fluidized bed paddy drying using superheated
steam. The experiments were set up by pre-soaking paddy in hot water with the initial temperatures of
80 and 70°C for 3 and 4 hours to obtain the moisture contents of 28.7 and 31.7% w.b. respectively. The
paddy was then dried at the temperatures in the range 128 - 164°C, with the bed height of 8 cm, the super-
ficial velocity of 3.8 m/s, and the residence times of 4 - 5 minutes. After drying, the moisture contents
were reduced to 17.9 - 22.8% w.b. and the finished rice was characterized as parboiled rice. When com-
pared to the reference rice, the head rice yield was higher while rice whiteness was lower and decreased
with increasing temperature. For pasting properties, peak and final viscosities were lower than those of
the reference rice. With the above mentioned process, decreased moisture content and a gelatinized paddy
starch simultaneously occurs. Consequently, steaming and drying processes can be merged into a single
stage; resulling in the reduced investment cost and operating time when compared with the production
system of the commercial parboiled rice,

Key words : soaking, parboiled rice, gelatinization, fluidization, physical properties, superheated steam
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Abstract Effects of drying medium on drying kinetics and beef quality
Chaiyong Taechapairef
Siriwat Sinprasert
Somkiat Prachayawarakorn
Somchart Soponronnarit
Fellow of the Academy of Science, The Royal Institute, Thailand

Drying method greatly affects drying kinetics and food quality. To obtain desired quality of
meat products for serving as snack food, single-stage drying using superheated steam and hot air as
well as two-stage drying were selected to investigate their effects on drying kinetics and quality
attributes of beef sliced along the longitudinal and transverse directions of muscle fiber. The experiments
were set up at drying temperatures of 130-150°C. The samples with the initial moisture contents of
245-255% d.b. were dried until the moisture content of 11% d.b. was reached. The experimental
results showed that an increase in drying temperature significantly reduced drying time. However,
qualities in terms of color (L, a, b-values), shrinkage, rehydration and hardness were not significantly
different amongst drying temperatures (p > 0.05). The effective diffusion coefficient of the meat
dried by superheated steam was higher than that dried by hot air. The final product obtained form
superheated steam drying had more uniform-color and higher degree of shrinkage than that obtained
from hot air drying. The muscle fibre orientation had little effect on drying rate and product color
The meat sliced in the transverse direction had lower degree of shrinkage but higher degree of
hardness than longitudinal one. The two-stage drying provided the meat product with a light
brown coloz, a higher rehydration capacity, but a lower value of hardness as compared to single

drying stage.

Key words hardness, quality, shrinkage, superheated steam, texture, transverse
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