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Table 1 Water activity of saturated salts solutions at different temperatures

Water activity (aw)

Salt 30 °C 40 °C 50 °C 60 °C Reference
LiCl 0.1128 0.1121 0.1110 0.1095 [16]
CH3COOK 0.2256 0.2060 0.1892 0.1747 [17]
Mg CI2 0.3244 0.3160 0.3045 0.2926 [16]
K2CO3 0.4396 0.4330 0.4268 0.4211 [17]
Mg (NO3)2 0.5253 0.5059 0.4884 0.4725 [17]
NaCl 0.7524 0.7506 0.7473 0.7457 [17]
KCl 0.8362 0.8232 0.8120 0.8025 [16]
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Table 2 Mathematical models applied to desorption isotherms data of Bidens bipinnata L.
Row Model Model name Reference
1 EMC = A + Bin(—In(ERH)) Chung-Pfost [9]
2 EMC Gugenheim-Anderson-de Boer [9]
B ABC(ERH) (GAB)
" (1 - C(ERH)[1 — C(ERH) + BC(ERH)]
3 - 1 Halsey [9]
EMC = (——=—>)B
(ln(ERH))
4 EMC = (—ln(l - ERH))% Henderson 9]
5 ERH Oswin [9]
= A(——)B
Emc (1 = ERH)
(SEE) o 5,51 5 Jlme 3l il 5 (RSS) s dilesl ol 10 ol s S
slie S SR e i 5168 Jde b eslisel = ERH (i b ) Jsls Cuyb, Llkie — EMC

Ol e 2 Olge w0 s o b axls s CWslee lpo = C 5B A (ol s Cusb,
Dalws 5 o s e
e Olre Dler 5l de n e e (510 S0 (G

gsezme (MRD) o3 Sl Ske < RY) (s
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Table 3 Statistical indicators used to evaluate mathematical models

Row Model name Model Reference
1 Standard Error Estimation (SEE) SEE [9]
_|ZR(EMC — EMC)?
dy
2 Mean Relative Deviation (MRD) 1~ |[EMC — EMC| [9]
MRD = —Z _—
m & EMC
i=
3 Residual Sum of Square (RSS) m 9]
RSS = Z(EMC — EMC)?
i=1
4 Degree of freedom dp=m-—-n 9]
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Table 4 Equilibrium moisture content of treatments and water activity of saturated salt solutions at
different temperatures

Temperature (°C) ERH EMC Temperature (°C) ERH EMC
0.1128 5.31 0.1110 3.21

0.2256 6.31 0.1892 5.21

0.3244 10.73 0.3045 7.51

30 0.4396 15.52 50 0.4268 8.01
0.5253 18.41 0.4884 10.25

0.7524 20.52 0.7473 15.11

0.8362 21.15 0.8120 17.60

0.1121 4.11 0.1095 2.11

0.2060 6.10 0.1747 4.11

0.3160 9.54 0.2926 7.20

40 0.4330 10.30 60 0.4211 7.35
0.5059 15.41 0.4725 7.51

0.7506 18.11 0.7457 11.50

0.8232 19.95 0.8025 12.21
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Table 5 Estimated values and statistical parameters for Chung-Pfost, GAB, Halsey, Henderson and
Oswin equations fitted to desorption isotherm data of Bidens bipinnata L. stem and leaves at four
temperatures (30, 40, 50 and 60 °C)

Model T (°C) A B C R2 MRD RSS SEE
30 12.32 20.32 - 0.98 0.152 0.0410 0.026

Chung-Pfost 40 10.56 15.41 - 0.98 0.148 0.0252 0.051
50 13.45 12.56 - 0.95 0.214 0.0353 0.031

60 14.12 25.41 - 0.95 0.125 0.0215 0.015

30 0.48 0.54 1.42 0.96 0.257 0.0542 0.084

GAB 40 0.56 0.68 1.52 0.98 0.314 0.0643 0.064
50 1.52 0.45 1.76 0.95 0.361 0.0421 0.066

60 1.89 1.23 0.98 0.95 0.289 0.0256 0.057

30 -3.21 1.28 - 0.98 0.087 0.0012 0.015

Halsey 40 -3.14 1.33 - 0.98 0.069 0.0052 0.022
50 -2.89 1.54 - 0.98 0.088 0.0041 0.016

60 -3.43 1.30 - 0.98 0.074 0.0024 0.031

30 0.047 1.41 - 0.95 0.289 0.0510 0.041

Henderson 40 0.076 1.23 - 0.95 0.356 0.0446 0.042
50 0.054 1.52 - 0.98 0.247 0.0356 0.089

60 0.065 1.32 - 0.98 0.189 0.0632 0.063

30 0.211 1.65 - 0.98 0.099 0.0112 0.015

Oswin 40 0.125 1.84 - 0.98 0.178 0.0451 0.064
50 0.203 1.12 - 0.95 0.164 0.0361 0.043

60 0.124 1.87 - 0.95 0.201 0.0412 0.039
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Fig 1. Desorption isotherm data of Bidens bipinnata L. stem and leaves at 30 °C and fitted curves of
the Halsey equation
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Fig 2. Desorption isotherm data of Bidens bipinnata L. stem and leaves at 40 °C and fitted curves of
the Halsey equation

50 °C
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Fig 3. Desorption isotherm data of Bidens bipinnata L. stem and leaves at 50 °C and fitted curves of
the Halsey equation
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Fig 4. Desorption isotherm data of Bidens bipinnata L. stem and leaves at 60 °C and fitted curves of
the Halsey equation
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Determining the product's moisture desorption isotherm curves
is essential in order to estimate the drying time, the moisture
reduction rate, and consequently estimate the dryer capacity and
save time and energy consumption. Therefore, in the present
study, the moisture desorption isotherm curves of Bidens
bipinnata L. were determined at 30, 40, 50, and 60 °C and water
activity ranging from 11-85 by using the gravimetric static
method, and the Chung-Pfost, Halsey, Henderson, Oswin, and
GAB mathematical models were used to evaluate the
experimental data. According to the results, at a given water
activity, the equilibrium moisture content decreased with
increasing temperature, but at each temperature, the equilibrium
moisture content of the samples increased with increasing water
activity. Also, the Halsey model had a better fit than other
models due to the high value of R? and the lower values of
MRD, RSS, and SEE, and it can be used to estimate the
equilibrium moisture content of samples at different
temperatures and relative humidities.
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