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Development of Rice Kernel Coater with Fluidized Bed Process
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Abstract

Spray fluidized bed coating and drying technique involves the suspension of the particles in a fluid bed
with the coating solution sprayed onto the fluidized particles followed by drying. The objective of this study was to
construct a small scale batch top-spray fluidized bed coating apparatus, which could produce 4 kg of coated rice
per batch. Coating experiments were performed by spraying turmeric extract solution onto Jasmine rice kernels.
The experimental conditions were solution spray rates of 30, 35 and 40 ml/min, atomization pressure of 1 and 1.5
bar, spray time of 8 and 10 min, time of drying after spraying of 10 sec, superficial air velocity of 3.2 m/s, drying
temperatures of 55, 60 and 65 °C and recycle air 80%. The coated rice quality was evaluated in terms of the
moisture content, color, percentage of fissure kernels and coating efficiency.

The experimental results have shown that suitable conditions for producing turmeric extract coated rice
were drying temperature of 55°C, the coating solution spray rate of 40 ml/min, atomization pressure of 1.5 bar,
spray time of 8 min and time of drying after spraying of 10 sec. The color of turmeric extract coated rice was

reddish-yellow. The moisture content of turmeric extract coated rice decreased with increasing the drying
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temperature, coating solution spray time and time of drying after spraying. Increase of the drying temperature and

coating solution spray rate did not affect the percentage of fissure kernels. The coating efficiency of the

apparatus was in the range of 72-82°C

Keywords: Coated Rice; Drying; Fluidized Bed; Turmeric Extract
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QAN ‘c) USinmasinfeu LU (% w.b.)
(ml/min)
30 6+2% 93.0+0.2" 11.9+ 0.1
55 35 g1 93.2+0.2° 12.0+0.0°
40 5+ 2% 93.4+ 02" 12.2+0.1°
30 9+4° 93.0+0.3" 11.8+0.1°
60 35 8+3” 93.2+0.3" 11.9+0.0%
40 4+1° 94.2+0.1° 12.0+0.1°
30 98+ 2° 92.7+0.2° 115+ 0.0°
65 35 96+ 3° 93.1+0.2" 11.6+0.1°
40 N/A N/A N/A
417217 (814984) 4+2° 93.7+0.3° 12.5+0.20°

TdreBefaT s sngs lrunszuaumile 9 anuuandsadteinadmanluudaznanuasnnsg p<0.05
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A O a o
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LR
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30 72.30+0.10° | 12.20+0.20° 73.83+ 0.50° 80.62+ 0.12°
55 35 71.77+021°° | 12.93+021°° | 7320+ 0.75° 79.98+ 0.06""
40 7130+ 036" | 14.33+0.21" 73.77+0.55 79.00+0.20°
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f1TLARaULEY lwanwidafidafenidSouifioy
Uszaninwmstedoufideuluduysanananed
ldun szaz18NaaNREITLABAUIIN 8 min 3783
DULAINAINNAYANH 10 s UATUIIAUaN ML anlE

#1820 1.5 bar

Lfﬂiauvlm Hardness (N) Stickiness (N)
anni ‘o) | Ysnmssefau
(ml/min)
30 71.23+3.24° 461+0.54°
55 35 71.65+ 4.85° 4.82+ 047"
40 72.91+ 5.28° 5.37+0.52"
30 71.62+ 6.52° 4.72+0.44%
60 35 71.87+5.78° 5.35+ 0.42"
40 72.44+511° 5.68+0.51"
30 N/A N/A
65 35 N/A N/A
40 N/A N/A
4177217 (814984) 71.42+4.42° 4.82+ 054"

anuuanavasalinefmagluidaznanuesnig p<0.05
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A A a A A A A o a o o A a ' A .
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3$U$BULLﬁ0ﬂ§G%7ﬂV\q@W% 10 sec uaTUWIIABENMALBULTIRIAG 1.5 bar
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