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5. Epicatechin
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10. Salicylic acid
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Fig 4 Interaction of different maltodextrin levels and
drying methods on the bulk density of foam mat dried
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Fig 7 Interaction of different maltodextrin levels and
drying methods on the solubility index (%) of foam
mat dried instant drink powders based on red beet
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columns indicate significant difference (p=>0.05).
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Table 1 Statistical analysis of independent variable’s on the physical properties of foam mat dried instant

drink powders based on red beet root extract

R square P value Sum of DF Source Powder Phy sical
Squares Properties
0.297 0.46 1 Drying method Moisture Content
0.000° 53.71 3 Maltodextrin (%)
x Drying method x
0.001 10.76 3 Maltodextrin (%)
91.05%
0.000° 26.37 1 Drying method Hygroscopicity
0.000° 226.82 3 Maltodextrin (%)
x Drying method x
0.000 10.49 3 Maltodextrin (%)
98.88%
0.000° 87.41 1 Drying method Caking Degree
0.000" 341451 3 Maltodextrin (%)
x Drying method x
0.000 1o.77 3 Maltodextrin (%)
99.85%
0.000° 0.149 1 Drying method Bulk Density
0.000° 0.029 3 Maltodextrin (%)
x Drying method x
0.000 0.133 3 Maltodextrin (%)
99.59%
0.000° 0.224 1 Drying method Tapped Density
0.000" 0.038 3 Maltodextrin (%)
x Drying method x
0.000 0.21 3 Maltodextrin (%)
99.56%
0.000" 0.2 1 Drying method Particle Density
0.000° 0.01 3 Maltodextrin (%)
x Drying method x
0.029 0.001 3 Maltodextrin (%)
99.14%
0.000° 121.5 1 Drying method Solubility
0.000" 315.5 3 Maltodextrin (%)
x Drying method x
0.000 253 3 Maltodextrin (%)
97.61%

Stars (*) indicate statistically significant differences (p > 0.05).
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In this research, some of the physical properties of instant drink powder made from red beetroot, quince
fruit, and cinnamon extract by foam-mat drying were investigated. The effect of independent variables
regarding maltodextrin level (0, 10, 20 and 30%) and the method of drying (foam mat hot air drying and
foam mat freeze-drying) on the moisture content, hygroscopicity; caking degree; bulk, tapped and particle
density, and solubility of powders were determined. Results showed as the maltodextrin level increased,
hygroscopicity and caking degree of powders decreased (p>0.05). The highest values of bulk (0.62 +
0.008 g/cm’) and tapped density (0.77 = 0.007 g/cm’) belonged to powders contain 20% of maltodextrin,
prepared with foam mat hot air drying and the lowest values (0.25 + 0.003 g/cm’ and 0.31 + 0.005 g/cm’
respectively for bulk and tapped density) observed in powders contain 20% of maltodextrin, prepared
with foam mat freeze-drying. Powders contain 20% of maltodextrin in both methods of drying had the
lowest values of particle density (1.04 = 0.008 g/cm3 and 1.23 £+ 0.02 g/cm3 respectively for 20%
maltodextrin foam mat hot air dried and foam mat freeze-dried samples). Powder solubility increased
significantly as the maltodextrin level increased (p > 0.05). Hygroscopicity, caking degree, solubility, and
particle density in powders prepared with foam mat freeze-drying were higher than that of powders
prepared with foam mat hot air drying (p=>0.05). Bulk and tapped density of powder samples prepared
with foam mat hot air drying (0.52 + 0.1 g/cm® and 0.67 + 0.11 g/cm’ respectively) were higher than that
of foam mat freeze-dried samples (0.36 + 0.07 g/cm® and 0.47 + 0.1 g/cm’ respectively) (p>0.05). Both
independent variables (maltodextrin level and drying method) had a significant effect on hygroscopicity;
caking degree; bulk, tapped and particle density, and solubility (p>0/05). Results showed that the powder
sample contains 20% maltodextrin prepared with foam mat hot air drying can be introduced as an optimal
sample.

Key words: Red beetroot extract, Maltodextrin, Foam mat drying, Foam mat freeze-drying, Foam mat hot
air drying
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