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Table 1 implemented Empirical models for evaluation of drying kinetics
Refrence Equation Model
[13] MR = exp(—kt) Newton
[14] MR = exp(—kt™) Page Two-term
[15] MR = expl((—kt)]®) Modified page
[16] MR = aexp(—kt) Henderson &Pabis
[17] MR = aexp(-kt) + bexp(-gt) + cexp(—ht) Modified Henderson &Pabis
[18] MR = aexp(-bt) + cexpl(-dt) Two-term
[19] MR = aexp(-kt) + (1 - @) exp(—kat) Two-term exponential
[20] MR = aexp(—kt) + = Logarithmic
[21] MR =1+ at + bt? Wang and Singh
[22] MR = aexp(-kt) + (1 - a)exp(—kbt) Appromiximation of diffusion
[23] MR = aexp (—c (T:,IL:_}) Simplified Fick's diffusion equation
[24] MR = aexp(—kt") + bz Midilli
[25] MR = aexp(-kt) + (1 - a)exp(—gt) Verma
[26] MR = aexp(—kt + b\/T) + = Jena & Das
[27] MR =19/, . ,exp(kt) Logestic
[28] MR = a - bexp(—kt™) Weibull distribution
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Immersion in aqueous solution containing 2 g /
L sodium metabisulfite for 10 minutes

Preparation of the optimized foam
obtained from RSM

L

Drying optimized foam at drying
temperature of 50, 65 and 80 °C

Evaluation powder properties like colour and

A

etc.

Calculate moisture ratio and mathematical
modelling the mass transfer process by empirical
models

A

Fig 1 Flow chart of experimental work
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Table 2 The effect of drying temperature on
water holding capacity of mushroom powder

. . Drying
Water holding capacity temperature
4/092+0/505° 50
3/265+0/035® 65
2/675+0/120 80
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Table 3 The effect of drying temperature on
lightness (L")

L* Drying temperature
1/11°%+67/83 50
0/473°+£63/38 65
1/329°+55/79 80
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Table 4 the effect of drying temperature on
water activity

.. Drying
Water activity temperature
0/121+0/007 50
0/088+0/026 65
0/073+0/003 80
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Table 5 The results obtained from fitting the experimental data with empirical models at drying
temperature of 50°C

RMSE SSE b R’ Constans Model

0/09436 0/3027 0/008649  0/9247 k =0/02754 Newton

0/03542 0/0414 0/001294 /9897 k =0/001733,n = 1/735 Page Two-term

0/03597 0/0414 0/001333  0/9897  c=3/544,1=-9/003,n= 1/735 Modified page

0/8329 0/2289 0/006935 0/943 a=1/143,k =0/03102 Henderson &Pabis

a = 204/9,b =0/3776, .

0/04438 0/05711 0/00198 0/9858 ¢ =-204/3,g =0/4002, M"d‘ﬁ;dP?;‘slders"“
h =0/06908, k=0/06852

0/06474 0/1299 0004224 0/9677 2% b:(/)% 11 1535 =57/01, Two-term

0/05325 0/09357 0/002835  0/9767 a=0/064, k =0/04326 Two-term exponential

0/05398 0/9352 0/002914 0/9768

0/04667 0/0718 0/002179 0/9821

0/04947 0/07831 0/002448 0/9805

0/08458 02289 0/007154 0/943
0/0268 0/02270 0/000718 0/9945
0/05008 0/08026 0/00251 0/98
0/04558 0/06439 0/00208 0/984
0/08458 02289 0/00715 0/943
0/02719 0/02291 0/000739 07994

a=1/326, ¢ =-0/2889,
k =0/0183
a=-0/01961,
b =0/00009232
a=-427/8,b=0/9987,

Logarithmic

Wang and Singh

Appromiximation of

k =0/05763 diffusion
a=1/143, ¢ =3/055, 1=9/923 Simplified Fick's
diffusion equation
a =0/9729, b =-0/04793, k =- o
0/06868, n=0/06832 Midilli
a=-60/25, g =0/0598, Verma
k =0/06092 e
a=1/094, b =0/8563,
¢ =-0/1521, k=0/03255 Jena & Das
a=25/24, b =21/09, ,
Logestic

k =-0/03102
a=-0/02137, b=-0/9559,
k=0/0007896, n=1/908

Weibull distribution
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Table 6 The results obtained from fitting the experimental data with empirical models at drying
temperature of 65°C

RMSE SSE b R? Constants Model
0/07288 0/1593 0/00514 0/950 K =0/04423 Newton
0/265 0/0203 0/000728 0/993 k =0/005713, n <1/615 Page Two-term
0/02697 0/0203 0/000754 0/993 ¢=5/707, 1=8/49, n =1/615 Modified page
0/06471 0/1214  0/004187  0/962 a=1/122, k = 1/04879 Henderson &Pabis
a=243/4, b= -242/5,
0/03833 0/0367 0/00147 0/988 c=0/1464, g= 0/08659,  Modified Henderson &Pabis
h =0/05299, k =0/08629
a=-0/02102, b=11/56, ¢
0/05964 0/0960  0/003556 0/970 —1/121, Two-term
d=0/05217
0/03863 0/0432  0/001492 0/986 a=2/023, k =0/06749 Two-term exponential
0/05321 0/0792  0/002831 0/975 a=1/ 17§;‘6 ;)58/708394 ; Logarithmic
0/03527 0/0360  0/001244 0/988  a=-0/03038, b=0/0002218 Wang and Singh
a= -1442,b=0/9993, k Appromiximation of
0/03557 0/0354  0/001288 0/989 o imat
0/06585 0/1214 0/004437 0/962 a=1/122, ¢=0/7335,1= Simplified Fick's diffusion
3/877 equation
a=0/9455, b = -0/00006837 , o
0/02287 0/1412  0/000523 0/995 oo by Midilli
a=-24/31, g ~0/08876, k
0/0356 0/0354 0/00127 0/989 ot Verma
a=1,b=0/1286,c =0/0445 ,
0/04142 0/0463 0/00172 0/985 e s Jena & Das
0/06588 0/1214 0/00434 0/962 a=-24/ 416}6:{3%32/ 75, k= Logestic
0/02262 0/1382 0/000512 0/995 a =-0/007307, b =-0/0954, Weibull distribution

k=0/003238, n =761/1

Table 7 The results obtained from fitting the experimental data with empirical models at drying
temperature of 80°C

2

RMSE SSE X R’ Constants Model
0/08548 0/1096 0/00685 0/941 k =0/05947 Newton
0/02748 0/01057 0/000813 0/994 k =0/009 ,n =1/633 Page Two-term
0/02852 0/01057 0/000880 0/994 c=6/2,1=7/398 ,n=1/633 Modified page
0/07795 0/08507 0/006077 0/954 a=1/111,k=0/06537 Henderson &Pabis
0/09623 0/09259 0/009249 0/950 a =275/2, b =-274/3, c =0/1471, Modified Henderson
g=0/08662, h =0/5277 , k =0/08644 &Pabis
0/07023 0/05919 0/004933 0/968 a = -0/2387, b =27/49, c¢ =1/238, Two-term
d=0/07222
0/04339 0/02639 0/001883 0/986 a=2/04, k=0/09291 Two-term
exponential
0/04224 0/02319 0/001784 0/988 a=1/378, ¢ =-0/3265, k =0/03703 Logarithmic
0/03386 0/01605 0/001146 0/991 a=-0/0421, b = 0/0004427 Wang and Singh
0/04487 0/02618 0/003124 0/986 a=-250/2, b=1/005, k =0/01879 Appromiximation of
diffusion
0/08089 0/0850 0/006544 0/954 a=1/111, ¢ =0/9426,1=3/798 Simplified Fick's
diffusion equation
0/013 0/00202 0/000169 0/999 a =0/9941, b =-0/09316, k =-0/08499,  Midilli
n =0/7434
0/04035 0/02117 0/00164 0/989 a=-23/2, g=0/1202, k =0/1255 Verma
0/03289 0/01298 0/000999 0/993 a=1/158, b =0/08882, c =-0/1727, Jena & Das
k=0/06274
0/08089 0/08507 0/00654 0/954 a =804/8, b =6/927, k =-0/06536 Logestic
0/02012 0/00485 0/000405 0/997 a =-0/04659, b = -1/019, k =0/008864, Weibull distribution

n=1/59
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Foam mat drying is a promising new development in the field of liquid and semi liquid material
drying. The advantages of the foam mat drying process include relatively fast drying, easy
reconstitution and better quality of the product. In this study, the effect of drying temperature on the
quality of white button mushroom powder is investigated. The optimized mushroom puree foams
prepared by response surface methodology are subjected to air drying at 50, 65, and 80 °C and
physical parameters of powder including color, water holding capacity and water activity are
analyzed. In order to mathematical modeling of drying process, 16 different thin layer drying models
are fitted to the experimental data and are evaluated with the correlation coefficient (R?), the reduced
chi-square (x?), the root mean square error (RMSE) and the sum of square error (SSE). The result
showed the Midilli model at 50 and 80 and weibull model at 65°C are the best descriptive models
with the highest value of R* and lowest values of y°, SSE and RMSE.
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