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Kinetics of Drying and Phenolic Compound Changes of Centella asiatica (Linn.) Urban During Hot Air
Drying
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Abstract

Centella asiatica is the important source of phenolic compounds, which have the antioxidant and
inhibition of cancer cell properties. The objective of this work was to study the influence of drying temperature on
the kinetics of drying and changes of phenolic compounds in C. asiatica during hot air drying. In addition, the
models used to predict the kinetics of drying and changes of phenolic compounds were developed. The drying air
temperatures under this study were 50, 60 and 70 °C. C. asiatica samples were collected at various times of
drying for the determination of moisture and phenolic compounds contents. It was observed that the moisture and
phenolic compounds contents decreased with the increase in drying time and temperature. In addition, it was
found that the Logarithmic model was the most suitable model to predict the drying kinetics of C. asiatica. The
changes of phenolic compounds were found to follow the second-order reaction model. The reaction rate constant
(k) were 0.000803, 0.001389 and 0.00154 (g dry solid/mg-min) for the drying temperature of 50, 60 and 70 °c,
respectively.
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Figure 1 Relationship between percentage of moisture content and drying time at air temperatures 50, 60 and 70 °c
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Table 1 Thin layer drying models involved

Model Name
MR = exp (-kt) Newton
MR = a exp (-kt) Henderson and Pabis
MR = 1+at+bt’ Wang and Singh
MR = a exp(-kt)+(1-a) exp (-kat) Two term exponential
MR = a exp (-kt)+c Logarithmic
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Table 2 Empirical constants of Logarithmic model at drying temperature of 50, 60 and 70 °c

2

Name Drying temperature Parameter R SSE RMSE
(°c)
Logarithmic 50 a=11751 0.98 0.0201 0.0537
k=0.0148
c=-0.0913
60 a=1.0896 0.99 0.0076 0.0329
k=0.0198
¢ =-0.0460
70 a=1.0505 0.99 0.0057 0.0285
k =0.0256
¢ =-0.0268

SSE is the sum of squares for error, RMSE is root-mean-square error
AN Table 2 WU4@NNTS Logarithmic dxnsavinunananiseuuitsiaunsagauanieulinnga iwasanli

A1 R NAgawinAL 0.98-0.99 wsiA1 SSE uay RMSE asflaaiigawiniu 0.0057-0.0201 waz 0.0537-0.0285
ANaNaL Tunneaiinastielfdnasnnis Logarithmic WxNZ8MFLNsRUNgaaunadganinisauiitaesluiaun
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Table 3 Reaction kinetic models

Order Model
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Figure 2 Relationship between the inverse of difference of concentration of phenolic compounds at any time (A)

with that of the initial drying time (A)
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