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1. Sponge effect
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2. Ultrasound-assisted osmotic dehydration
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3. Central composite
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Table 1 Variables of central composite experimental desigth coded and uncoded levels

Independent variables Coded and uncoded levels

-1 0 +1
Temperature (X °C) 30 40 50
Sucrose concentration £X°Brix) 40 50 60
Solution to sample ratio EXw/w) 4:1 6:1 8:1
Ultrasound time (X, min) 0 10 20

Table 2 Experimental designs and values of experimental fiba the response surface analysis
during osmotic dehydration of mango slices

Solution to

Run  Temperature Concentration . Ultrasound
C) (°Brix) saTVe/I\(,av)rano time (X,) WL (%) SG (%) WR (%)
1 40 40 6:1 10 34.90 9.95 24.95
2 50 60 4:1 20 45.09 13.23 31.86
3 50 60 4:1 0 33.19 8.47 24.72
4 30 40 8:1 20 39.25 8.91 30.34
5 50 60 8:1 20 50.79 13.02 37.77
6 50 40 4:1 20 37.71 8.12 29.59
7 40 50 6:1 10 36.59 9.60 26.99
8 40 50 6:1 10 37.72 9.68 28.04
9 30 60 8:1 20 48.74 9.77 38.97
10 30 40 4:1 20 29.94 5.50 24.44
11 40 50 8:1 10 34.90 10.24 24.66
12 30 60 4:1 20 40.01 9.06 30.95
13 30 40 8:1 0 32.76 5.80 26.96
14 30 60 4:1 0 30.39 7.22 23.17
15 40 50 6:1 10 37.16 8.13 29.03
16 50 40 8:1 20 45.69 11.88 33.81
17 40 50 4:1 10 29.70 8.33 21.37
18 40 50 6:1 10 36.82 10.21 26.61
19 30 40 4:1 0 20.80 3.01 17.79
20 40 50 6:1 0 28.47 7.50 20.97
21 50 40 8:1 0 37.12 11.9 25.22
22 30 50 6:1 10 38.55 6.40 32.15
23 40 50 6:1 10 33.88 9.81 24.07
24 40 50 6:1 20 41.74 9.75 31.99
25 30 60 8:1 0 38.19 5.64 32.55
26 50 40 4:1 0 30.81 6.90 23.91
27 50 60 8:1 0 36.53 13.18 23.35
28 40 50 6:1 10 36.16 9.36 26.80
29 40 60 6:1 10 35.17 11.26 23.91
30 50 50 6:1 10 40.60 9.41 31.19

Table 3 Regression coefficients of different responses
Regression coefficients

Independent variables

WL (%) SG (%) WR (%)
intercept 35.76 9.35 26.41
X 2.16 1.93 0.23
X5 2.73 1.05 1.68
X3 3.68 1.14 2.55
Xy 5.04 1.09 3.95
X 4.44 -1.33 5.77
X2 -0.10 1.37 -1.47
X4 -2.84 0.052 -2.89
X4 -0.031 -0.61 0.58
X1z -1.27 0.039 -1.31
X3 -0.90 0.50 -1.40
X4 0.36 -0.36 0.73
Xos -0.62 -0.71 0.084
Xo4 0.95 0.24 0.72
Xa4 0.14 -0.20 0.35

X1 Temperature (°C), X Solution concentration (%), XSolution to sample ratio (w/w), 2XUltrasound time
(min)

VA
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Table4 ANOVA Table showing the significance of the effettdehydration variables on each of the

responses
Source F value
df WL (%) SG (%) WR (%)
Model 14 23.87 14.22 12.41
X 1 26.79" 85.42" 0.26
X, 1 42,727 25.14" 13.89"
X 1 77.90" 29.64" 31917
X, 1 145.67" 27.15" 76.76
X2 1 16.28" 5.80° 23.57"
X,? 1 0.0083 6.19° 1.54
X32 1 6.64" 0.0881 591"
X2 1 0.0769 1.22 0.24
X1z 1 8.82° 0.031 7.49°
X3 1 417 4.99° 8.58"
X14 1 0.68 2.64 2.30
X3 1 1.99 10.19° 0.031
Xoa 1 4.62° 1.13 2.24
Xaa 1 0.11 0.84 0.53
Residual 15 - - -
Lack of fit 10 2.13 1.83 1.47
Pure error 5 - - -
Total 29 - - -
R? - 0.9570 0.9299 0.9205
CcVv - 4.83 9.82 6.93

X4: Temperature (°C), X Solution concentration (%), XSolution to sample ratio (w/w), 2XUltrasound time

(min)

***Significant at p<0.01; **Significant at p<0.05; *Significant at p<0.10
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An investigation of mass transfer phenomenon during
ultrasound-assisted osmotic dehydration of mango slices and
optimization by response surface methodology
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The aim of the present study was to investigateetfect of independent variables, namely, osmotic
dehydration temperature (30, 40, 50°C) and conagatr (40, 50, 60% w/w), solution to fruit ratio

(4:1, 6:1, 8:1 w/w) and time of sonication (0, 20, min) on the mass transfer during ultrasound-
assisted osmotic dehydration of mango slices. ttiad, optimization of mass transfer parameters
was performed to maximize water loss (WL) and wergduction (WR) as well as to minimize solid

gain (SG). Central composite design (CCD) in resposurface methodology (RSM) was used for
statistical optimization. The results revealed thhtthe independent variables had a statistically
significant effect on the mass transfer paramefensincrease in the osmotic solution concentration
resulted in increased WL and WR. Also, the resoftANOVA showed that the fitted model was

significant for responses (p<0.01). Moreover, thmum conditions for the osmotic dehydration of
mango were osmotic solution temperature of 38°Qutiem concentration of 54.18%, osmotic

solution to sample ratio of 7.40:1 and sonicatiometof 20 min. Under these conditions, the values
obtained for the responses of WL, SG and WR werd8%6, 7.81% and 38.67%, respectively.
Therefore, on the whole it can be concluded thmastbundassisted osmotic dehydration can be an

effective way to increase WL during the processictvtin turn can reduce the total process time for
the osmotically dehydrated-dried fruits.

Keywords: Osmotic dehydration, Mango, Mass transfer, Oation, Ultrasound

XCorresponding Author E-Mail AddresEnayat.naghavi@gmail.com

Yv4


https://fsct.modares.ac.ir/article-7-11449-fa.html
http://www.tcpdf.org

