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Bottom-Spray Fluidized Bed Coating: Effect of Process Variables on Rice Kernel
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Abstract

The purpose of this study was to construct a small scale batch bottom-spray fluidized bed
coating apparatus. The effects of several process variables on the coating efficiency were evaluated.
Coating experiments were performed by spraying turmeric extract solution onto Jasmine rice kernels.
The experimental conditions were solution spray rates of 35 and 40 ml/min, atomization pressure of 1
and 1.5 bar, spray time of 8 and 12 min, time of drying after spraying of 40, 20 and 10 sec, superficial
air velocity of 1.82 m/s, drying temperatures of 55, 60 and 65 °C and 80% of recycle air. The coated
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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 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

78.2-82.9%.

Keywords: Coated Rice; Drying; Fluidized Bed; Turmeric Extract
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30 6+2 93.0+0.2 11.9+0.1
55 35 8+ 1% 932402 12.0+0.0°
40 54 2% 93.4+0.2™ 12.2+0.1°
30 9+4° 93.0+0.3" 11.8+0.1"
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40 N/A N/A N/A
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M15199 4 AuANIUladNNaveIt AR UNEN

Gouly Hardness (N) Stickiness (N)

gl (O | USunauansindou

(ml/min)

30 71.22+3.23 4.62+0.53"
55 35 71.60+4.86° 4.81+0.46"

40 7291+5.27° 538+051"

30 71.63+6.53° 4.71+0.45"
60 35 71.88+5.79° 5.36+0.43"

40 72.43+5.12° 5.67+0.52"

30 N/A N/A
65 35 N/A N/A

40 N/A N/A
Frfiliinunisiedou (81989 71.42+4.42° 4.82+0.54"

FPnuIBInguuanIAuuAnasesiitad g luniazanen1319p<0.05
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85
82.9
81.8
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9
L 75
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T 70
o
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65

60

O Bottom spary, 40 ml/min

811 206 [ Top spary, 40 mi/min

78.2

76.8

Y

Temperature (°C)

JUN 6 Wiguiiguusyansamnisindouseninaasesgdladiuaviindnriuainsiuaawasiasomgd

A UATTIARANUINNATUUY NIRTINITRANY 40 MU/min NSLeLIANRANUANTAFDU 8 min

TLELOULIIMATIINVEANY 10 sec uazuswiuemadawd1idn 1.5 bar

mﬂgﬂﬁ 6 LﬁaLﬁuqmmﬁmﬂ 55 quile 65 C
wuimsiedeulngltaamgiovuriguitliiades
nand1tAReudUTEANSAINNISIARaUARAY
idesannisindeulagldaumgiouuisgeiinasio
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fiawindu 82.9% Adeulvgumgil 55 °C §ns1
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min SLULRUWINTAINUEANY 10 s LaZUIIRY
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