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Page
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Two-term exponential
[27] MR =1+ at + bt? S 5 g 4
Wang and Singh
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Table 2 Effect of osmotic pretreatment and drying temperature on drying time.

Lo
aigos Temperature (°C) 39sbLw il OO S b
Samples & youw! Jaloxo QJ concefll::;)ii): (%) Drying time (min)
Osmotic solution Oven

1 - 40 - 509.671+1.527*

2 _ 50 _ 491.000+1.732°

3 _ 60 _ 459.500+0.707¢

4 30 40 40 432.000+2.828°

5 30 40 45 411.000+1.414¢

6 30 40 50 386.667+1.527#

7 30 50 40 399.500+0.707F

8 30 50 45 381.000+1.414#

9 30 50 50 364.672+0.577"

10 30 60 40 375.500+0.710#

11 30 60 45 349.330+2.082"

12 30 60 50 286.000+1.4131

E<1+0) w,Jai 50055 b (g5 siee gl ()bl Ll 51 s 12 50 5 e g glls ( eSile £ Lne Gl ) Sluche

Moisture ratio, MR

0.8 : -
% < Non- treated  040%  A45% ©50%

Drying time, t (min)

FeoC S lon b oS Sas anl )0 (0,5 S ol reml Sl i ST () S5
Fig. 1 Effect of osmotic pretreatment on drying time at hot- air drying process at 40°C
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Fig. 2 Effect of osmotic pretreatment on drying time at hot- air drying process at 50°C
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Fig. 3 Effect of osmotic pretreatment on drying time at hot- air drying process at 60°C
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Table 3 Average of L" index for quince samples.

Sl Jelmo cdale OO s loo
Concentration of osmotic solution (%) Drying Temperature (°C)
50 45 40 0
48.262+0.100° 46.905+0.100° 45.681+0.100° 41.724+0.100° 40
47.501+0.100° 45.289+0.152° 44.121+0.100° 40.132+0.100° 50
47.072+0.050¢ 45.073+0.081°¢ 43.866+0.100° 39.858+0.050¢ 60

E<1+0) 35,05 K085 b (g o e glis (g Lel Llod 5l cygim jo 50 S ie By (6110 ((nSilo T jLne Bl i) olaclse
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Table 4 Average of a" index for quince samples.

Sl Jelomo cdals OO s loo
Concentration of osmotic solution (%) Drying Temperature (°C)
50 45 40 0
-5.36+0.010° -4.201+0.100° -5.525+0.100° -5.916+0.100° 40
-4.576+0.100° -3.215+0.100° -4.602+0.100° -5.279+0.100° 50
-3.915+0.100° -5.514+0.100¢ -3.402+0.100°¢ -3.345+0.100° 60

E<1+0) 35,5 K085 b (g o e glis (g Lel Llod 5l cygim jo 50 S ie By, (6110 ((nSilo T jLne Bl i) olaclse

A sloaised g1y b7 Aty (Sl (B) 9o
Table 5 Average of b'index for quince samples.

S ol Jelomo clale OOy S gloo
Concentration of osmotic solution (%) Drying Temperature (°C)
50 45 40 0
49.821+0.100* 48.901+0.010* 48.517+0.100° 47.345+0.200° 40
49.020+0.010° 47.945+0.010° 46.452+0.010° 46.984+0.100° 50
47.821+0.001°¢ 46.114+0.001°¢ 45.012+0.100¢ 44.878+0.100¢ 60

P<1+0) 35,05 K085 b (g o e glis (g Lel Llod 5l cygim jo 50 S ie By (6110 ((nSilo T jLne Bl i) olaclse
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Table 6 Average of AE index for quince samples.

(ol Jalns il

Concentration of osmotic solution (%)

LIS SWE S P
Drying Temperature (°C)

50 45 40 0
4.791+0.010°¢ 6.467+0.100° 7.065+0.001°¢ 9.141+0.001°¢ 40
5.993+0.001° 8.374+0.001° 9.882+0.010° 10.973+0.001° 50
7.414+0.001° 9.405+0.100° 11.358+0.010° 12.178+0.001° 60

<1+ 0) 5,08 S50 b (g s sime slis (g ,Lel Ll 51y 2 45 5 yiie By o glls (uilie B jlimo OBl ) slach
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Table 7 Results of the fitted experimental data with mathematical models for quince samples

Jowo ol Salyl (Samples) L 4igos
Model name Parameter 1 2 3 4 5 6 7 8 9 10 11 12
K 0.01567 0.006502 0.009204 0.007193 0.01287 0.007894 0.008752 0.01088 0.006384 0.01295 0.01396 0.01347
. R? 0.9893 0.9979 0.9983 0.9982 0.9965 0.9974 0.9983 0.9980 0.9984 0.9954 0.0039 0.9932
o RMSE 0.03219 0.01266 0.01081 0.01141 0.01621 0.01134 0.01096 0.0120 0.01321 0.01798 0.02116 0.02389
SSE 0.0172 0.00787 0.00538 0.0056 0.01245 0.0065 0.004803 0.005475 0.008934 0.01293 0.01612 0.01563
K 0.006683 0.005571 0.008991 0.006586 0.009114 0.004333 0.9372 0.01143 0.004575 0.009312 0.09106 0.01065
n 0.9786 1.03 0.9876 1.017 1.095 1.136 0.9862 0.9897 1.1 1.073 1.107 1.095
= R? 0.996 0.9982 0.9985 0.9983 0.9958 0.9981 0.9984 0.998 0.9992 0.9966 0.0040 0.9953
RMSE 0.01671 0.01185 0.01086 0.0112 0.01782 0.0128 0.01087 0.01206 0.008105 0.01577 0.0229 0.01952
SSE 0.01061 0.006744 0.004601 0.005266 0.0111 0.006223 0.004607 0.005384 0.002496 0.009694 0.01678 0.01029
A 1.023 1.674 0.0923 1.342 1.654 1.09 1.015 0.02783 0.04520 1.544 0.25678 0.0989
K 0.009323 0.009845 0.0112 0.007867 0.0124 0.007655 0.008754 0.3802 0.1291 0.01572 0.0121 0.0103
led glabezgo R? 0.9978 0.9723 0.9845 0.9985 0.9933 0.9984 0.0083 0.9986 0.9986 0.9967 0.9943 0.9935
RMSE 0.01645 0.0324 0.02543 0.01056 0.01432 0.0123 0.0111 0.1028 0.01101 0.01545 0.01289 0.00947
SSE 0.008546 0.004763 0.005696 0.004353 0.009465 0.005693 0.004803 0.003912 0.004333 0.009314 0.008543 0.004589
a -0.004832 -0.4753 -0.006083 -0.005334 -0.00569 -0.006136 -0.006188 -0.007199 -0.008393 -0.007634 -0.009043 -0.01024
b 6.611x10° 5.89x10°¢ 9.203x10°  7.496x10°  8.539x10°  9.637x10°  9.829x10°  1.283x10°  1.675x10° 1.383x10° 1.959x10° 2.534x10°
B 5 g R? 0.9828 0.9825 0.9474 0.9829 0.9936 0.9932 0.9679 0.9571 0.9289 0.9127 0.94 0.9584
RMSE 0.03469 0.03654 0.06042 0.03595 0.02303 0.02421 0.04879 0.05606 0.07312 0.07945 0.06811 0.058339
SSE 0.04573 0.06409 0.1643 0.05427 0.02016 0.02227 0.09284 0.1163 0.1871 0.2462 0.1485 0.09204
a 1.678 0.1185 -6.501 -0.01923 1.5297 0.1067 -0.01185 0.1134 -0.00983 1.031 0.9857 -0.01869
b 0.1435 1.006 6.521 0.9924 0.0956 1.0567 0.9778 0.9123 0.9843 0.1309 0.1539 0.08979
c -0.1834 -0.1245 0.9799 0.02679 -0.1747 -0.1279 0.03406 -0.1385 0.04834 -0.1623 -0.2534 0.02345
9 (yge i g 1.23 0.006542 0.004768 0.007123 0.9549 0.006789 0.008555 0.006435 0.00943 0.8423 0.9944 0.006785
h 1.548 0.9387 0.009017 0.7301 1.2891 1.0190 0.7296 0.9578 0.7248 0.969 0.9940 0.0209
otk k 0.01219 0.7772 2421 0.874 0.01365 0.5627 0.8739 0.7756 0.8721 0.01335 0.0209 2.342
R? 0.9930 0.9979 0.9985 0.9983 0.9932 0.9977 0.9988 0.9976 0.9989 0.9959 0.9944 0.9983
RMSE 0.0213 0.01326 0.01062 0.01175 0.02435 0.01389 0.1016 0.01456 0.1145 0.01812 0.0209 0.01134
SSE 0.02981 0.007738 0.004624 0.004829 0.02341 0.00796 0.003615 0.006785 0.003210 0.01149 0.01485 0.004587




k 0.006027 0.01143 0.01269 0.00689 0.008957 0.007227 0.008716 0.01074 0.006742 0.009657 0.00780 0.01424
ko 3.999x10-5  0.0009283 -0.0008904  -0.000218  -0.0009540  -0.0009085 -2.514x10° -9.581x10°  -0.0006195 0.000312 0.0007295 -0.001289
P R? 0.9958 0.9926 0.9955 0.9987 0.9933 0.999 0.9983 0.998 0.9995 0.9989 0.9912 0.9961
RMSE 0.01707 0.0243 0.01838 0.009883 0.00215 0.009427 0.01108 0.01204 0.006432 0.008863 0.006784 0.008551
SSE 0.01108 0.0198 0.01183 0.004103 0.0178 0.003377 0.00479 0.005364 0.001572 0.003535 0.00542 0.01424
k 0.001189 0.00983 0.00317 6.262 3.594x10 0.00217 0.0142 1.004 0.07105 2.285 9.262 0.0262
L 0.04451 6.898 0.005408 29.1 0.00014064 0.000871 -0.008896 522 7.307 13 233 -0.00985
sasizdol n 0.5957 0.678 0.456 1.017 0.4582 0.317 0.3123 0.976 1.094 1.073 1.45 0.4139
R? 0.9116 0.8356 0.7508 0.9983 0.794 0.794 0.69 0.9959 0.9958 0.9966 0.9983 0.79
RMSE 0.07971 0.1236 0.1467 0.1133 0.1322 0.1756 0.1537 0.01816 0.01808 0.01597 0.1067 0.1649
SSE 0.2351 0.5683 1.151 0.005266 0.6467 1.141 0.8972 0.01352 0.01111 0.00964 0.00427 0.6972
0.993 1.036 1.087 1.006 1.033 1.04 1 0.998 1.05 1.005 1.025 1.056
L 335 6.5420 3.342 1.538 5223 8.26 1.192 6.45 1.182 1.222 3.345 2.347
ontosls S c 5.463 5.564 5.367 0.01713 0.2138 0.603 0.01244 0.450 0.01345 0.01944 0.49 0.41
R? 0.9959 0.9974 0.9979 0.9981 0.9973 0.9948 0.9983 0.9893 0.9983 0.9959 0.9886 0.9896
RMSE 0.01717 0.01623 0.01342 0.01208 0.01502 0.0214 0.01128 0.0134 0.01134 0.01815 0.0139 0.0124
SSE 0.01091 0.008456 0.009235 0.005978 0.008351 0.01694 0.004838 0.00698 0.004354 0.01252 0.00967 0.009786
k 0.00984 0.007206 0.01638 0.007929 0.01091 0.07552 0.008943 0.01152 0.01812 0.00903 0.01077 0.01093
ag 3467 5.091 3.632 4931 1789 7.399 12.6 6.339 2.332 3859 3406 2405
Sl a 4587 4.17 5.383 4.053 2794 6.598 11.9 5.558 1.393 3932 4776 3720
R? 0.8976 0.9984 0.9985 0.9989 0.8572 0.9981 0.9987 0.9987 0.9967 0.9984 0.8966 0.8473
RMSE 0.1236 0.01102 0.01756 0.0009382 0.1584 0.01721 0.009908 0.01001 0.01601 0.01065 0.09087 0.1139
SSE 0.156 0.005704 0.009109 0.003609 0.386 0.005605 0.003731 0.003605 0.008714 0.004989 0.256 0.3376
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Table 8 Effective diffusivity coefficients for quince samples at various
drying conditions.
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Fig. 4 Relationship between the effective diffusivity coefficient and temperature for samples
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Table 9 Actication energy for samles drying.

Eagilw]led 555 cdile
Activation energy Ea (Kj/mol) Concentration (%)
10.558+0.502* -
7.981+0.412° 40
6.942+0.673¢ 45
6.235+0.239¢ 50
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Table 10 Average of colour score for quince samples at sensory evaluation.

(1) g o) Jolono e

Concentration of osmotic solution (%)

(°C) yo S Sls glos

Drying Temperature (°C)

50 45 40 0
4.400+0.050* 4.150+0.050* 4.000+0.300* 3.500+0.300° 40
4.000£0.200° 3.900+0.030° 3.700+0.010° 3.200+0.400° 50
3.600+0.050¢ 3.400+0.050¢ 3.300+0.010¢ 2.900+0.100° 60
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Table 11 Average of shrinkage score for quince samples at sensory evaluation.

(1) 6ol Jolomo cililé

Concentration of osmotic solution (%)

(CC) oo 5 s glos

30 45 20 0 Drying Temperature (°C)
4.500+0.010° 4.300+0.100° 4.200+0.100° 3.600+0.0107 40
4.400+0.010% 4.196+0.015° 4.000£0.010° 3.200+0.010° 50
3.766+0.594° 4.000£0.010¢ 3.700+0.010¢ 3.000+0.100¢ 60

E<1+0) 35,05 K085 b (g o e glis (g Lel Llod 5l cygim jo 50 S ie By > (6110 (nSilo T jLne Bl i) olaclse
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Table 12 Average of overall acceptability score for quince samples at sensory evaluation.

S ol Jelomo clale OO ) S gloo
Concentration of osmotic solution (%) Drying Temperature (°C)
50 45 40 0
4.600+0.010* 4.300+0.050* 4.300+0.010* 3.400+0.010° 40
4.200+0.060° 4.300+0.010° 4.100+0.020° 3.196+0.015° 50
4.100£0.100° 4.000+0.010°¢ 3.700+0.010¢ 3.100+0.010° 60
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