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Fig 1 Microwave-assisted extraction of galactomannans from plant seeds

Table 1 Samples utilized in modeling of microwave-assisted extraction of galactomannan from plant
seeds (MF and MG indicated fenugreek and Gleditsia caspica galactomannans)

Sample Name Pretreatment Microwave power Microwave time Extraction
(W) (min) temperature (°C)
Without
Control pretreatment ) ) )
MF 1 Microwave 200 20 55
MF 2 Microwave 400 20 55
MF 3 Microwave 600 20 55
MF 4 Microwave 400 10 55
MF 5 Microwave 400 30 55
MF 6 Microwave 400 20 40
MF 7 Microwave 400 20 70
MG 1 Microwave 200 20 55
MG 2 Microwave 400 20 55
MG 3 Microwave 600 20 55
MG 4 Microwave 400 10 55
MG 5 Microwave 400 30 55
MG 6 Microwave 400 20 40
MG 7 Microwave 400 20 70
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Table 2 Estimated parameters of mass balance equation during MAE of galactomannans from plant
seeds (Control, MF, MG, D, k. and E indicated control sample, microwave-assisted extracted
fenugreek galactomannan, microwave-assisted extracted Gleditsia caspica galactomannan, diffusion
coefficient, total mass transfer coefficient and dispersion coefficient)

Sample Name R’ RMSE SSE D k. E
Control 0.9878 0.5326 0.3906 1.10x 107 1.77 x 10 1.02 x 107
MF 1 0.9684 0.7347 0.2359 1.12x 10" 230x10% 1.54 x 107
MF 2 0.9841 0.8409 0.4613 1.40 x 102 2.80x 108 1.89 x 107
MF 3 0.9786 0.5724 0.2829 1.41 x 10" 2.82x10% 2.03 x 107
MF 4 0.9522 0.8928 0.3193 1.16 x 1072 233 x10% 1.65 x 107
MF 5 0.9809 0.9580 0.4390 1.44 x 1072 2.89x 108 2.11x 107
MF 6 0.9558 0.7405 0.4203 1.23 x 10" 248 %108 1.80 x 107
MF 7 0.9793 0.7506 0.1613 1.63 x 1072 3.28 x 10® 2.25x% 107
MG 1 0.9722 0.7815 0.4919 1.27 x 1072 2.55 % 10° 1.85 x 107
MG 2 0.9688 0.8650 0.6963 1.58 x 1072 3.17 x 10® 2.15 % 107
MG 3 0.9285 0.6319 0.1020 237 % 1072 475 x 10 2.84x 107
MG 4 0.9623 0.6935 0.1381 1.39 x 1072 2.79 x 10°® 1.98 x 107
MG 5 0.9761 0.7918 0.1084 1.80 x 1072 3.61 x 10 2.55 % 107
MG 6 0.9560 0.9480 0.0989 1.21 x 1072 243 x 10 1.70 x 107
MG 7 0.9691 0.6267 0.3181 1.76 x 10712 3.52x 10 2.30 % 107
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Fig 3 Experimental and predicted values of galactomannan concentration (Part 1) (MF and MG belongs to
fenugreek and Gleditsia caspica galactomannans
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Fig 4 Experimental and predicted values of galactomannan concentration (Part 2) (MF and MG belongs to
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Fig 6 Trends of simulated fenugreek galactomannan concentration during extraction time (MF indicated
fenugreek galactomannan)
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Fig 7 Trends of simulated Gleditsia caspica galactomannan concentration during extraction time (MG indicated
Gleditsia caspica galactomannan)
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Due to the increasing use of biopolymers in food formulations,
introducing new hydrocolloid sources has become particularly
important. Numerous researches have been done on aqueous extraction
or new extraction methods such as extraction with microwave
pretreatment, but in most cases, the engineering part of these processes
has been neglected. In this study, the main purpose was to investigate
the mass transfer in the process of microwave-assisted extraction of
galactomannan from two plant seeds using a new method known as
inverse numerical method. To achieve this goal, the concentration of
galactomannan extracted from both plant seeds was obtained against
time and the experimental data and the data predicted by the software
(based on the simulation) were compared which indicated proper
convergence between these data. Effective parameters in mass transfer
including dispersion coefficient (E), diffusion coefficient (D) and total
mass transfer coefficient (k.) were in the range of 1.12 — 1.63x10™"%,
230 — 3.28x10* and 1.54 — 2.25x107 m’s for fenugreek
galactomannan and 1.27 — 1.76x10™2, 2.55 — 3.52x10"® and 1.85 —
2.30x10"m%s for Gleditsia caspica galactomannan. The difference
between the values obtained for the two galactomannans could be
attributed to the seed type, hardness or softness of the seed wall and
characteristics of the target component. According to the obtained
results, inverse numerical method could be introduced as an acceptable
and effective method for modeling of the extraction process of both
galactomannans.
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