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Abstract

A three variables by three level factorial design and resoponse surface methodology were used to determine
optimum conditions for osmotic dehydration of banana. The moisture loss, solid gain, weight loss and reduction of
moisture content after osmotic dehydration were increased as temperature, sugar concentration and immersion time
increased. The effect of concentration was more significant than those of temperature and time on mass transfer. Color
difference and titratable acidity were decreased by higher concentration. Sweetness was increased by increasing sugar
concentration, temperature, immersion time during osmotic dehydration. The regression models showed a significant
lack of fit (P>0.05) and were highly significant with satisfying values of R2. To optimize osmotic dehydration, based
on surface response and contour plots, superimposing the individual contour plots for the responmse variables. The
optimum conditions for this process were 26°C, 44 °brix and 2 hrs for moisture content, sweetness and color
difference are less than 72%, 24 obrix and 10 degree.
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Final Solid — Initial Solid X100

Solid Gain(36)= Initial Gross Weight

Lot = LG et~ Ena W x

Moisture Loss(%) = ]mtlalM(}lrfthZ Mf l;;tz;’{eMozsture X100

7)ol A,
Initial Gross Weight :
Final Weight : Weight after osmotic dehydration(g)
Initial Solid : Initial solid of banana(g)

Final Solid : Solid after Osmotic dehydration(g)
Initial Moisture

Initial weight of banana(g)

: Initial moisture content of banana(%)

Final Moisture Moisture after osmostic

dehydration(%)
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Table 1. Coding of levels of independent variables used
in developing experimental data for optimization

of the process for osmotic dehydration

. Symbols Levels
Independent variables ;" 1eq Coded Uncoded Coded
. 20 -1
Immersion
Temperature(C) T X1 ig (1)
. 20 -1
Immersion C X2 40 0
concentration( ~Brix) 60 1
1 -1
Immersion time(hr.) t X3 2 0
3 1
ot 3 nF
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Table 2. Experimental datas for moisture content, solid
gain, weight reduction, acidity, color
diffderence and sweetness for different coded
values of treatment conditions

Treatment Temp. Conc. Time

MC. SG WR ML JE Acidity Sweetness

No. T C 1t

1 A4 0-1 0 7762 094 312 031 2341 0451 1694
2 10 -1 7457 167 638 423 1818 0341 2044
3 0 1 6982 415 1287 1033 1260 0416 2146
4 1 0 7063 371 1200 929 1685 0423 2258
5 0 -1 -1 7718 094 446 087 851 0437 18%4
6 0 -1 1 778 059 -251 005 1042 0465 211
7 0 0 0 719 239 1271 765 408 0405 2029
8 0 0 0 7129 25 139 84 665 0448 268
9 0 0 0 7120 274 1361 855 1293 0492 230
10 0 1 -1 7193 218 133 762 1308 0320 2544
1l 0 I 1 6637 428 2143 1476 614 0427 2963
12 1 -1 0 768 125 098 131 1009 0420 2079
13 10 -1 7138 35 1021 832 1468 0387 2708
14 10 1 6951 392 1453 1072 1004 0451 239
15 1 1 0 6166 589 2690 2081 2024 0474 31M4

M.C. ! moisture content(%), M.L. : moisture loss(%).
S.G. : solid gain(%). W.L. : weight loss(%).
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Table 3. Regression coefficients of second order polynomialsa) representing relationships between indicated
tesponse variables(Yn) and independent variables of immersion temperature(i or j=1), immersion
concentration(i or j=2), immersion time(i or j=3)

Coefficients MC. S.G. WR. ML AE Acidity Sweetness

A kO 74.3025 42887 -28.3800 4.5975 104.3963 0.3261 -0.7900
Bkl 0.6341 -0.4491 -0.0426 -0.8160 -5.3119 0.0037 0.8632
Bk -0.0037 0.0400 0.7752 0.0045 -0.9234 -0.0066 0.0251
B3 -3.4908 1.3154 9.5196 44842 6.0571 0.1617 3.2329
Bkl -0.0089 0.0086 -0.0034 0.0115 0.0705 0.0000 -0.0100
BKkI12 -0.0102 0.0023 0.0160 0.0132 0.0209 0.0001 0.0058
BKkl3 0.0720 -0.0530 -0.0542 -0.0925 0.0235 -0.0003 -0.1203
BKk22 0:0028 -0.0012 -0.0109 -0.0036 0.0068 0.0000 -0.0007
Bk23 -0.0775 0.0306 0.0765 0.0995 -0.1106 0.0010 0.0252
BK33 0.7471 -0.0942 -2.0870 -0.9592 -1.0608 -0.0397 -0.0467

K Y,,=Bo+gﬁ,-)(i+gl§ﬂ,;>(x,+e

Table 4. Analysis of variance showing effects of treatment variables as linear or quadratic terms and

interaction(cross product) effects on response variables
MC SG. WR. ML. 4E Acidity Swetness

Souee D S PooF SS. PP SS. PobF  SS. PobF  SS. PobF 5SS PubF SS. PuboF

Model 9 26602 00036 3115 00034 114937 00005 43895 00036 36501 00637 00222 03483 19090 00575

Linear 3 22745 00006 2382 00008 101572 Q0001 37533 00006 6291 02085 00127 01698 17502 0.0097

Quadratic 3 1012 02606 383 00412 8241 00252 1669 02611 21249 00277 00062 03898 380 0.8493

Cross poduct 3 2845 00554 350 00489 5124 00619 4693 00555 8961 0.1269 00033 06145 1211 05246

Resiual 5 9.27 1.06 17.78 1532 48.06 0.0083 2384

Lack of fit 3 898 00465 100 00851 1695 00693 1483 00468 660 09491 00046 05959 1236 0.6269

Pure ermor 2 029 0.06 0.83 0.48 4146 0.0038 1148

Variability

explained 0.9663 09670 0.9848 0.9663 0.8837 0.7266 0.8890

R2)

S.S. : sum of squares.
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Table 5. Analysis of variance showing significance of
effects of processing variables on moisture
content, solid gain, weight reduction, acidity,
color diffderence and sweetness

Process DF Sum of squares

variables MC. SG  WR ML  JE Acdity Sweemess
g“"‘“"’“ 4 B 68t 10576 T206Y 28546¢ 00033 6868
emperature

Immersion " " ”
Coemaion ¢ 21983 1223 1019087 36280 11842 0005 12604
Tl“m‘“"‘s“’“ 4 NW 5W 08+ 011 503 00168 842

*Significant at 5%, ** Significant at 1%.
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