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Fig 1 Ultrasound-assisted extraction of galactomannans from plant seeds

Table 1 Samples utilized in modeling of ultrasound-assisted extraction of galactomannan from plant
seeds (UF and UG indicated ultrasound-assisted extracted fenugreek and Gleditsia caspica

galactomannans)
Sample Name Pretreatment Ultraso&;jl power Ultrai:’l;l:l;l time tem];:)?rl;fltll'glzo )
Without
Control pretreatment ) ) )
UF 1 Ultrasound 200 20 55
UF 2 Ultrasound 400 20 55
UF 3 Ultrasound 600 20 55
UF 4 Ultrasound 400 10 55
UF 5 Ultrasound 400 30 55
UF 6 Ultrasound 400 20 40
UF 7 Ultrasound 400 20 70
UG 1 Ultrasound 200 20 55
UG 2 Ultrasound 400 20 55
UG3 Ultrasound 600 20 55
UG 4 Ultrasound 400 10 55
UG5 Ultrasound 400 30 55
UG 6 Ultrasound 400 20 40
uG7 Ultrasound 400 20 70
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Concentration of FG (kg/m3)
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Table 2 Estimated parameters of mass balance equation during UAE of galactomannans from plant seeds
(Control, UF, UG, D, k. and E indicated control sample, ultrasound-assisted extracted fenugreek
galactomannan, ultrasound-assisted extracted Gleditsia caspica galactomannan, diffusion coefficient,
total mass transfer coefficient and dispersion coefficient)

Concentration of GG (kg/m

Sample 2
Name R RMSE SSE D K, E
Control 0.9878 0.5326 0.3906 1.10 x 1077 1.77 x 10°® 1.02 x 107
UF 1 0.9764 0.9180 0.3572 1.21 x 107" 239 % 10% 1.18 x 107
UF 2 0.9678 0.8906 0.6460 1.44 x 107" 2.90 x 10°® 1.60 x 1077
UF 3 0.9790 0.9694 0.8565 1.45 x 107" 291 x10% 1.68 x 1077
UF 4 0.9803 0.9248 0.3019 1.35 x 1072 271 x 10 1.48 x 1077
UF 5 0.9815 0.9531 0.5006 1.47 x 1072 2.94 x 10® 1.77 x 10”7
UF 6 0.9746 0.7849 0.7919 1.26 x 107" 2.54 x 108 1.31 x 107
UF 7 0.9685 0.9334 0.8969 1.52 x 102 3.05x 10 1.85 x 107
UG 1 0.9793 0.7748 0.4066 1.31 x 1072 2.63x10% 1.46 x 107
UG 2 0.9452 0.9393 0.5701 1.47 x 1072 2.95x 10" 1.63 x 107
UG 3 0.9799 0.9477 0.6915 1.50 x 102 3.02x 10 1.70 x 10”7
UG 4 0.9687 0.9413 0.2069 1.39 x 1072 2.78 x 107 1.55 x 10”7
UG 5 0.9774 0.6939 0.7719 1.50 x 1072 3.02x 10 1.83 x 107
UG 6 0.9597 0.8815 0.1258 1.27 x 1072 2.55x10% 1.38 x 1077
UG 7 0.9660 0.8452 0.4638 1.54 x 107" 3.11x10* 1.95 x 107
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Fig 3 Experimental and predicted values of galactomannan concentration (Part 1) (UF and UG belongs to fenugreek
and Gleditsia caspica galactomannans)
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Fig 4 Experimental and predicted values of galactomannan concentration (Part 2) (UF and UG belongs to fenugreek
and Gleditsia caspica galactomannans)
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Fig 5 Experimental and predicted values of galactomannan concentration (Part 3) (UF and UG belongs to fenugreek
and Gleditsia caspica galactomannans)
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Fig 6 Trends of simulated fenugreek galactomannan concentration during extraction time (UF indicated
ultrasound-assisted extracted fenugreek galactomannan)
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Fig 7 Trends of simulated Gleditsia caspica galactomannan concentration during extraction time (UG indicated
ultrasound-assisted extracted Gleditsia caspica galactomannan)
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Extraction of hydrocolloids from plant seeds is important due to the
increased consumption of these compounds in the formulation of food
products. Ultrasound-assisted extraction has become very popular due to
its many advantages, one of the most important of which is to increase
the extraction efficiency of the biopolymers. The aim of this research
was to use inverse numerical method to estimate the effective
parameters in mass transfer related to the ultrasound-assisted extraction
of galactomannan form two plant seeds including fenugreek and
Gleditsia caspica. 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 had proper
convergence. Effective parameters in mass transfer including dispersion
coefficient (E), diffusion coefficient (D) and total mass transfer
coefficient (k.) were in the range of 1.21 — 1.52x107"%, 2.39 — 3.05x10™®
and 1.18 — 1.85x10"m?%s for fenugreek galactomannan and 1.31 —
1.54x10"%, 2.63 — 3.11x10° and 1.46 — 1.95x10'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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