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Mathematical Models for Vacuum Drying Characteristics of Spirulina platensis
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Abstract

This study aims to develop a mathematical model suitable for describing vacuum drying characteristics
of Spirulina platensis at temperature range of 60, 70 and 80 °C having 2 mm. constant thickness of material drying
layer, and 1 bar negative pressure. Fresh S. platensis samples at moisture 161 + 171% d.b. were dried to about
11 + 9% d.b. in about 150 to 480 minutes. The relationships between drying time and moisture reduction were
analyzed using linear regression of five empirical mathematical models. Logarithmic model found to be the
describing the vacuum drying characteristics of S. platensis. The model gave highest value of coefficient of
determination (R2) with the least chi-square (Xz) and lowest root mean square error (RMSE)
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Figure 1 Photography of sample preparation for AOAC method of moisture content determining
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Figure 2 Photography of materials and methods for dried spirulina platensis in a laboratory vacuum dryer
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Table 1 Regression coefficients of mathematical models for dried spirulina platensis during vacuum drying

Analytical parameters

Drying model T (°C Empirical drying model constants
ying (°C) p ying R’ sz,] 0 RMSE
60 k =0.0161 0.9782 0.303 0.0169
Newton
70  k =0.0277 0.9883 0.361 0.0184
MR = exp (-k t)
80 Kk =0.0743 0.9734 1.562 0.0381
b 60 k =0.0158, n =1.0045 0.9881 0.322 0.0169
age
9 N 70  k =0.0343, n =0.9437 0.9985 0.300 0.0162
MR =exp (-k t)
80 k =0.0509, n =1.1428 0.9884 1.194 0.0351
» 60 k =0.00161, n =1.0044 0.9831 0.274 0.0175
modified Page MR
(kD) 70  k =0.0281, n =0.9437 0.9832 0.552 0.0213
= eX -
P 80 k =0.0639, n =1.1428 0.9875 1.164 0.0457
Logarithimic 60 k =0.0171, a =1.0085, ¢ =0.0146 0.9985 0.271 0.0175
MR = exp (-kt")+c 70  k =0.0281, a =0.9729, ¢ =0.0113 0.9978 0.318 0.0163
80 k =0.0832, a =1.0072, ¢ =0.0301 0.9928 1.204 0.0309
Midilli et al. 60 k =0.0066, n =0.7291, a = 1.34, b = -0.0001 0.9782 8.645 0.0819
MR = a exp (-k t") 70  k =0.0166, n =1.1188, a = 0.97, b = 0.0001 0.9785 0.811 0.0249

+bt 80 k =0.201, n =1.5427, a=1.53, b = 0.0004 0.9529 27.463 0.1419
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