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Abstract

This study aimed to determine the drying model of holy basil (Ocimum sanctum L.) leaves undergoing a
laboratory-scale microwave drying process at microwave power level of 164-752 W. The times required to reduce
the moisture content of holy basil leaves from 5.19+0.13 ,aer/Sary matter t0 0.060.02 Qa6 Sary matter WETE 18.50-
2.75 min. Thin layer drying models including the Lewis, Henderson and Pabis, Page, Wang and Singh and
Logarithmic models were evaluated for describing the drying kinetics under various microwave drying conditions.
The drying characteristics were best described by the Page model due to the highest coefficient of determination
(R) and the lowest least chi-square (}(2), root mean square error (RMSE) and mean bias error (MBE). The total
drying occurred during falling period which signified the influence of moisture diffusion during the drying. Effective
moisture diffusivities were between 0.3214x10 " and 2.0703x10 ™" m” s". The activation energy for microwave
drying of holy basil leaves was 19.85 W g’1 which was well explained by an exponential expression based on the
Arrhenius models.

Keywords: Holy basil leaves, Microwave drying, Thin layer drying model
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Figure 1 Diagram of microwave drying system.
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Table 1 Mathematical drying models given by various

authors.
Model name Model equation Reference
1. Lewis MR - it McMinn
= expth) (2006)
2. Henderson Dadal et al.
and Pabis MR = aexp(-kt) (2007)
3. Page Pongtong et
MR = exp(—kt") al. (2011)
4. Wang and Wu and Hu
Singh MR = l1+at+bt’ (2007)
5. Logarithmic  psp Evin (2012)

aexp(—kt)+c

Notes: kand n are drying rate and drying index,
respectively. a, b and c are the empirical constants of
thin layer drying models.

8 , Dyt (3)
MR =—-exp| -7~ ———
7’ p[ 477
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WAsUNTEAUdmMIUNISUNS (Activation energy for
diffusion, E,) fawaun1sersisiilua (Arrhenius equation)

wandlu Eq. 4
E -m
k =k, exp(— " j @)

a = s = .-l a ) Y
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-1 a K o a o
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mavlulasian (W) (Pongtong, 2011; Ozbek and Dadali,
2007; guuns uaggddy, 2554)
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Figure 2 Representative drying curves of holy basil

leaves during microwave drying.
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Table 2 Statistical results of different thin-layer drying models for holy basil leaves.

Drying model

Drying

power level

Coefficient and statistical analysis 4 V4 RMSE MBE

1. Lewis’s 752 W k =0.5720

605 W k =0.4908
465 W k =0.2568
231 W k =0.1683
164 W k =0.1090

2. Henderson and

752 W k=0.6722 a=1.1595

Pabis
605W k=058 a=12043
465W  k=03001 a=11756
231W  k=0198 a=1.1913
166W  k=01305 a=11971
3. Page 752W k= 03051 n = 2.2760
605W k= 0.1637 n=2.5158
465W k= 0.0903 n = 17277
231W k= 00347 n=1.8429
164W k= 00134 n=19319
4. Wang and Singh 752 W a =-0.2622 b =-0.0459
605W  a=--02884 b =00026
465W  a=-01797  b=00071
231W  a=-01158  b=00028
164W  a=-00681 b =00005
5. Logarithmic 750W  k=-0.1138 a="
3.0146

Predicted MR

0.0

Figure 3
ratio (MR)

605 W k=0.1427 a=27763
465 W k=0.1588 a=15077
231 W k=0.0981 a=15738
164 W k=0.0389 a=22651

0.0 0.2 0.4 0.6 0.8 1.0
Experimental MR

Comparison of the experimental moisture

and corresponding values by predicted Page

model at different drying conditions.

64

0.9612 0.2203  0.1341 0.0180
0.9485 0.2008  0.1466  0.0215
0.9760 0.1801 0.0920  0.0085
0.9692 0.1756  0.1019  0.0104
0.9676 0.1935  0.1111 0.0123

0.9661 0.1687 0.1163 0.0135

0.9559 0.1378 0.1240 0.0154
0.9819 0.1375 0.0702 0.0049
0.9762 0.1312  0.0800 0.0064
0.9749 0.1428 0.0879 0.0077
0.9980  0.1413  0.0291  0.0008
0.9993 0.1138  0.0163  0.0003
0.9997  0.1310  0.0095  0.0001
0.9992  0.1200 0.0148  0.0002
0.9989 0.1219  0.0209  0.0004
0.9960 0.1728 0.0419 0.0018
0.9819 0.1663 0.0849 0.0072
0.9948 0.1609 0.0453 0.0021
0.9919 0.1502 0.0520 0.0027
0.9942 0.1575 0.0465 0.0022

c =4.0686 0.9965 0.1713 0.0376 0.0014
c=-1.6638 0.9846 0.1367 0.0732 0.0054
¢ =-0.4086 0.9949 0.1376 0.0371 0.0014
c =-0.4697 0.9932 0.1274  0.0428 0.0018
c=-11779 0.9957 0.1380 0.0366 0.0013

3.4 8uUse NN ITUNTUALWAN TN T Y
AsmANFUUsEANSNSENsvRIlungins lusenInanns
aukanlemaululasIn SR 164-752 W @1u19a

@

AATiIegTBIagUiuuYes Eq. 3 Meiliduasniiiy
FeguuvvannsazaglugdiuunnuduiusLuudunss de
uanslu Eq. 11

In(MR) = In (%)_(_”2 DL;J (11)
V4 4L

TAYNNSIATILNMANFUUTEANTNITWINSVBIIUNLLNS
A1UITOATUINIINAIAINUTUYBINSINLEUATIS VD
ANUFUNUSTEIING INMR) way anlunisauwsa (¢) wie L

fAIAU 0.16 mm fauanslu Eq. 12

2
D, = Slopex[%] (12)
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Figure 4 The effect of power level/sample mass on

drying constant of holy basil leaves.
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