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Qualities of turmeric extract coated rice using top-spray fluidized bed coating technique
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Abstract

The addition of natural antioxidants onto white rice kernels is an alternative way that can reduce the risks
of diseases caused by free radicals. Curcuminoids that present in turmeric tuber are one type of phenolic
compounds and they were found to posses antioxidants. Moreover, they are moderately stable to heat. A good-
quality rice coating depends on many factors including operating condition. Therefore, the objective of this study
was to investigate the effects of drying temperature and spray rate of coating solution on turmeric extract coated
rice (TCR) qualities using the batch top-spray fluidized bed coating technique. Coating experiments were
performed by spraying turmeric extract solution (4 %w/v) onto the Jasmine white rice kernels (Khao Dawk Mali
105) at spray rates of 34, 40 and 46 mL/min, atomization pressure of 1.5 bar, spray time of 12 min, superficial air
velocity of 3.0 m/s and drying temperatures of 50, 55 and 60°C. The results showed that the color of the product
was in the rage of reddish-yellow and become more reddish at higher spray rates. The phenolic content and
antioxidant capacity of TCR were increased with an increase of spray rate. The coating of turmeric extract did not
affect rice texture after cooking, rice texture similar to that of non-coated rice, while the final moisture content of
product was strongly influence the textural property since decreasing moisture content of TCR to a low level led to
rice fissures, causing the poor texture after cooking. To prevent rice fissures, the moisture content of TCR
products after coating should not be lower than 11.8 % wet basis. The drying temperature had a small effect on
color, phenolic content and antioxidant capacity of TCR.
Keywords: antioxidant, coated rice producing, fluidized bed coating technique, healthy food
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Table 1  Moisture content, percentage of fissured kernel and head rice yield of turmeric extract coated rice
Experimental conditions Moisture content Fissured kernel Head rice yield

Temp (°C) Sr(mL/min) (% w.b) (%) (%)
34 12.020.1" 6+2°" 93.6+0.2°°
50 40 12.320.0° 5:2° 93.5£0.2"°°
46 12.840.0' 9+1° 93.1£0.3*"°
34 11.620.1° 97+2° 93.2+0.2°"°
55 40 11.90.0° 62" 93.4+0.3>%¢
46 12.3+0.0° 5+1° 93.140.2°°
34 11.2+£0.1° 100+0° 92.8+0.5°
60 40 11.320.0° 98+2° 93.30.2>%¢
46 11.820.0° 8+1"° 93.140.1%"
White rice 12.5+0.0" 4+2° 93.740.3°

Different superscripts in the same column mean that the mean values are significantly different at p<0.5

Table 2  Color of turmeric extract coated rice at different operating conditions

Experimental conditions L* value 2* value b* value Hue angle
Temp (°C) Sr (mL/min) (H®)

34 72.1+0.2° 12.3+0.3° 73.9+0.5°° 80.5+0.2°

50 40 71.7+0.1°¢ 12.9+0.2° 73.1+0.7° 80.0+0.2°
46 71.240.2° 14.240.2" 73.6+0.7°° 79.140.1°

34 73.10.1° 11.820.2° 74.0+0.5° 80.9+0.1"

55 40 71.740.2° 13.120.2' 73.6+0.5"° 79.9+0.1°
46 71.440.2° 14.240.3" 73.7+0.7° 79.1+0.2°

34 73.8+0.2" 11.3+0.2° 73.7+0.5° 81.3+0.2°

60 40 72.8+0.3' 12.5+0.2° 73.3+0.5°° 80.4+0.2°
46 71.8+0.2° 13.7+0.3° 73.8+0.5°° 79.5+0.2"

Different superscripts in the same column mean that the mean values are significantly different at p<0.5
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Table 3  Antioxidant capacity, total phenolic content and textural qualities of turmeric extract coated rice

Experimental conditions AC TPC Hardness Stickiness
Temp (°C) Sr (mL/min) (mg BHAE/100 g TCR) (mg GAE/100 g TCR) (N) (N)
34 13.240.8" 22.6+0.7° 70.9+5.1°  5.840.5°
50 40 14.740.6° 27.740.7° 71.5¢4.0°  4.920.3°
46 17.0+0.9° 33.0¢0.7' 72.9+56°  5.6+0.5°
34 13.240.7° 22.3+0.6™" N/A N/A
55 40 14.9+0.6° 27.0+0.7° 71.2¢5.4°  4.7+0.3°
46 16.2+0.5° 32.0+0.7° 72.9+3.3° 5.8+0.5°
34 13.1+0.7° 21.7+0.5° N/A N/A
60 40 14.3+0.9° 26.0+0.4° N/A N/A
46 16.3+0.5° 31.7+0.7° 72.5+¢4.3°  58+0.5°
White rice 1.34+0.07 4.4+0.6 70.1+5.7  4.5+0.8

Different superscripts in the same column mean that the mean values are significantly different at p<0.5
N/A means that it is not available because the coated rice kernel broken over cooking
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