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Spray drying of roselle (Hibiscus sabdariffa Linn.) concentrate: Influences of operating parameters on
properties of end product
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Abstract

Spray drying is an important industrial process for producing powder products. The present work aims to
produce roselle powder by spray drying. Influences of inlet air temperatures (150-170°C), inlet air velocities (0.1-
0.2 m/s) and nozzle pressures (0.5-1.0 bar) on properties of roselle powder were investigated. Total soluble solid
of the roselle concentrate was fixed at 20%. The experimental results revealed that comparison of all operating
parameters, the inlet temperature had the strongest influence on redness value (a) of the end product. a-value
decreased with increasing inlet temperature. The relationship between a-value and inlet temperature, inlet velocity
and nozzle pressure can be expressed by polynomial equation (r=0.9717). However, it was stated that final
moisture content and radical scavenging activity of the powder undergoing all drying conditions were not
significantly different. Final moisture contents and percentage of scavenging activity were in the ranges of 4.47-
7.01% d.b. and 82.64-90.70% respectively.
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Figure 1 Schematic diagram of spray dryer designed for the study
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Table 1 Final moisture contents and % radical scavenging of the roselle powder undergoing various drying

conditions
Drying conditions Properties of rosell powder
o Medium velocity Final moisture content radical scavenging
Inlet temperature ("C) (m/s) Nozzle pressure (bar) (%d.b.) activity (%)
150 0.1 0.5 7.01£1.72° 89.98+5.73°
150 0.1 1.0 5.82+1.85" 85.20+5.47°
150 0.2 0.5 4.84+0.78° 87.68+8.23°
150 0.2 1.0 4.48:0.60° 82.64+9.30°
160 0.1 0.5 5.81+0.89° 86.92+9.53°
160 0.1 1.0 6.02+2.39° 88.33+7.00°
160 0.2 0.5 5.701.71° 89.10+4.36"
160 0.2 1.0 5.35+1.15" 85.58+9.68"
170 0.1 0.5 6.41+1.89° 84.92+6.02°
170 0.1 1.0 5.57+0.69° 90.70+2.87°
170 0.2 0.5 6.35:2.78" 90.54+3.74°
170 0.2 1.0 4.47+1.65° 87.38+6.61°
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Figure 2 Influence of nozzle pressure (a), inlet air velocity (b), and inlet air temperature (c) on redness of roselle

powder
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Table 2 Model expression and statistical parameters

Model* r RMSE X
Linear: Y=a+bX 0.9267 0.2491 2.2343
Polynomial: Y=a+bX+cX’ 0.9717 0.1566 3.5295
Logarithmic: Y=a+bIn(X) 0.8731 0.3233 3.7640
Power: Y=aX’ 0.8916 0.3003 -6.4929
Exponential: Y=aexp(bX) 0.3060 0.6313 9.5658
Arrhenius: Y=aexp(b/X) 0.9581 0.1899 -2.5953

*Y=redness; X=temperature, velocity, pressure; a,b,c=constants
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