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Table 1Evaluated equations for the estimation of concéintravariations of moisture and starch

equation number model name model equation
(2) Lewis 9= exp(—kt)
(2) Henderson
3) logarithmic ¢ = aexp(-kt)+
4) two-term exponential
(5) Page P = exp(—kt”)
(6) Midilli et al. @ =aexp(-kt") +bt
(7 Wang & Singh
(8) modified Page P= exp(—(kt)n)
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Table 2 quantities of the parametersK and gin eq. (5)

temperature equilibrium
component C) concentration e Os Oa O3 o7 O K a
30 7.966:0402 173526 142271 111106 80128 49654 21161 7.7015 0.7791
starch
45 9505-:025 173314 142013 110777 79680 48966 19990 54742 10961
55 112120185 173146 141809 110517 79321 48400 18886 37272 16098
30 282451023 172820 141412 110007 78611 4.7243 16059 03385 17.7228
moisture 45 35.6641.453 172829 141423 110021 78632 47276 16154 04328 138616
55 431231053 172839 141434 110036 7.8652 4.7311 16252 05309 113011

Table 3Effective diffusion coefficients of starch and ntai® in different temperatures with verification

of the model
component tem?oeéa)\ture D. (10°m?s) RMSE MRE R?

30 0.414 £ 0.060 0.374 0.187 0.977
starch 45 0.804 +0.110 0.164 0.133 0.986
55 1.046 £ 0.112 0.137 0.121 0.985

all data - 0.249 0.147 0.983
30 0.814 + 0.063 0.122 0.092 0.978
moisture 45 1.144 + 0.069 0.210 0.177 0.943
55 1.577 +1.577 0.272 0.227 0.949

all data - 0.210 0.166 0.957

I L il e JS o Y VY LYY NN il e
1S a5 (Tptned Ao ww a0 Ll
SET Gl gl el ol (3585 o) ol 5
3 LS 358 ol Sle 053 4 Pl slad S 45 235
Lol onl 35S U3 I i (2 5me 3 oSl s Y
Wl A8 o e D s a1 Jl LS 5 ISl
XS e o 53l Al e LB adsl e
P 0553 4 oS Sl Jtls Sl Jlad DS 5l el
3 ptied a5 53 gl DLl iy S e 358
e o e s s Gbadsle el 4 2l A

DN 55l Ko (035 3,5 He) 503 (s 3lweslel Slas
JFIs die iy (V) ddr 0l s 2 sladds Obs
SR ol eglie ol 0l 5 BB s (8) Jsix
o= dbe 8 ol Of Sl RMSE 5 MRE (slalx
G e s Ol o sl @ L S (n S5
5 LT man 5 OLSr 5 JL O 23 by

22. Washing stage

Vo4

dls by s aalid de e s (D@ Y e
e KA S P s Jde Sl eslanal L ST e
e o LS Les aw 53 Uy o O

s s dzea L3l Sl edel s glaesls ouiST, bs
S dhe Sitnls, s 5l S bapes 4 b
ol syeie (D) Y sse s &S el culaesls
S S sl b a3 Susby chle gla o
() st Gk O ol Kooy ol ool Sl a5 tizen
el

) 1zl 53 a8 ol O 31 S Lo gas (gl 0 sdalioe Lig
R R S B =T J P e pept e T
é@\%%gswwyoﬂgﬁi;‘pjdbjwﬁ
sl el 51 e e il QUi e 5 e
o cble SYsb Ol Goo b el sl o Loy e
de b oals s Ly, ol (0= 0) ey doles -
Sl s Il sl b s OF 358 gl Ve s ol sdaline

C,\.ul;) u.,b— E) C\J>=:..a\ Qs S = u_i‘.l.é 3l g0



Ol an 5 05l e ailows

sdalie J:.:‘)KAA 9 JlSL Jlas BE Jﬂ" d@.zl.&..a J\.;)) J.:L.:‘L;d
gy s SRl b0 Ken 5 Slalel dlie 53 [YF] 5,8 o

si0s il Les b Olomen K Ll cdis g N (gl asiio

LYY]

1 ‘ ‘
= Model (30°C) ||
.g " * Experimental (30°C)
g 08 === Model (45°C)
& . * Experimental (45°C)
g i — Model (55°C) I
o 0.6F 1 °Experimental (55°C)}
g B
= o5 3 1
i)
2 0.4+ 4
(4]
£ o3t 1
©
S oy ]
S
2 01f 1

Dimensionless timegr

(@)

St o5 Sl By Jbe Olpe 4 55 UK
Cewnty Sl [YE-YY] 0l 2158 s jiawm 058 St
sdalie Calodd 35155 (0) Judr 55 Jde cpl (gl ool

SRS bl s IR L (R LS s

Crank model (30°C)
* Experimental (30°C)||
-==Crank model (45°C) ||
* Experimental (45°C)
Crank model (55°C) H
° Experimental (55°C)

Moisture dimensionless concentration,

Dimensionless timer

(b)

Fig 3Variation of concentrations of (a) starch and (lojsture, predicted by analytical model with time

Table 4 Verification of the model parameters optimized leyetic algorithm

model RMSE MRE
Lewis 0.2552 0.1928 0.8989
Henderson 0.3870 0.2744 0.8208
two-term exponential 0.2009 0.1441 0.9450
Page 0.1912 0.1236 0.9824
modified Page 0.2514 0.1805 0.8966

Table 5Quantities of Page model parameters

with veriftecafor components in different temperatures

component temperature (°C) k n RMSE MRE R?

30 7.108 e4 0.8166 0.1976 0.1388 0.9811
starch 45 1.1952 e -3 0.8069 0.1396 0.0871 0.9957

55 4.7580 e3 0.6559 0.1185 0.0802 0.9908

all data — — 0.1556 0.1020 0.9899
30 7.2471e -3 0.5504 0.0910 0.0669 0.9875

moisture 45 6.2829 e3 0.5994 0.2022 0.1389 0.9552
55 7.4175¢e -3 0.6082 0.3123 0.2300 0.9771

all data — — 0.2211 0.1453 0.9736
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Fig 4 Variation of concentrations of (a) starch and (lmisture, predicted by Page model with time
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In this paper, mass transfer during the extraabiostarch from potato samples in a batch extragsong
distilled water was investigated. In order to havepecified geometry for modeling the problem, the
samples were cut in the shape of very thin slahs. Moisture and starch concentrations were measured
in different time intervals up to five hours at teelvent temperatures of 30, 45 and ‘85 and the
diffusivities of the components were estimateditiing the solution of Ficls second law of diffusion to
the experimental data. Also 8 different experimemtadels were fitted to the experimental data dred t
kinetics of the most exact model was compared tith predictions of the analytical solution. At all
stages, genetic algorithm was used for regressialysis and determining the coefficients of all
equations. Comparing the values 6f RMSE and MRE between the models, it was concludadPage
model with R value of 0.982, MRE value of 0.124 and RMSE vaifie.191, was the most exact model
for prediction of the kinetics of mass transferidgrthe extraction. The estimated diffusivities evatso

in the range of 0.414 x 1Bto 1.557 x 18°
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