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1. Response Surface Methodology
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3. Principal Component Analysis
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Table 1 Independent test variables and selective levels in process analysis
Independent . Natural Levels
Vallr)iables Coded Variables Variables -1 0 +1
Temperature (°c) X g, 55 65 75
Dose (kGy) Xs &, 0 2 4
Thickness (mm) X3 £, 3 5 7
Table 2 ANOVA results for general models and prediction based on RSM
Dep§ndent Sources of Variation Sum of df  Mean Square F-Value p-Value
Variables Square
Model 0.0778 9 0.0086 439.69 <0.0001
A-Temperature 0.0266 2 0.0266 1350.93 < 0.0001
B-Dose 0.0283 2 0.0283 1440.36 < 0.0001
C-Thickness 0.0180 2 0.0180 915.25 < 0.0001
AB 0.0000 3 0.0000 0.8074 0.3987
AC 0.0001 3 0.0001 6.50 0.0381
Drying Time BC 0.0001 3 0.0001 3.17 0.1181
A? 0.0007 3 0.0007 35.70 0.0006
B? 0.0038 3 0.0038 194.46 < 0.0001
c? 0.0001 3 0.0001 347 0.1048
Residual 0.0001 7 0.0000 - -
Lack of Fit 0.0001 3 0.0000 - -
Pure Error 0.0000 4 0.0000 - -
Cor Total 0.0779 16 - -
Model 0.2458 9 0.0273 19.52 0.0004
A-Temperature 0.0025 2 0.0025 1.82 0.2193
B-Dose 0.0003 2 0.0003 0.0028 0.9592
C-Thickness 0.1928 2 0.1928 137.86 <0.0001
Weight Loss AB 0.0013 3 0.0013 0.9407 0.3644
AC 0.0246 3 0.0246 17.59 0.0041
BC 0.0029 3 0.0029 2.06 0.1944
A? 0.0025 3 0.0025 1.76 0.2263
B? 0.0126 3 0.0126 9.04 0.0198
c? 0.0045 3 0.0045 322 0.1159
Residual 0.0098 7 0.0014 - -
Lack of Fit 0.0098 3 0.0033 - -
Pure Error 0.0000 4 0.0000 - -
Cor Total 0.2556 16 - -
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Table 3 Summary of estimated response surface models

Mean R’ Equation
547 0,998 Drying Time= 2.48-0.0576xA-0.0595xB+0.0474xC-0.0020x AB-
' ' 0.0057xAC+0.0039xBC-0.0129%A2-0.0301xB2-0.0040xC>
0.5495 0.9617 Weight Loss=0.6021-0.0178xA-0.0007xB-0.1553xC-0.0181xAB-

0.0784xAC-0.0268xBC-0.0242xA>-0.0548xB*-0.0327xC>

Predicted ve. Actual

Predicted
I."

I I | | I
23 235 24 245 25 255

Actual

Predicted vs. Actual

Predicted =
S

03 L 05 0.6 07 08
Actual

Fig 1 Real and predicted data by model in response surface method for (a) during time and (b) weight modeling
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Fig 2 3D contour interaction effect of drying time, irradiation and thickness of kiwi slice on the weight loss index of
samples
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4. Desirability
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Fig 4 2D contour interaction effect of drying time, irradiation and thickness of kiwi slice on the drying time index of
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Fig 5 Score plot of PCA analysis for samples with different drying time and temperature and irradiation dose
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Economize and optimization of the drying process of irradiate
pretreatment on Kiwi slices by the response surface method in
combination with the principal components analysis

Abedi, A. "
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(Received: 2019/05/14 Accepted:2019/06/08)

Drying is one of the long-term food preservation methods that keeps the properties of the material. In this
study, kiwifruit irradiated with different doses of 0, 2 and 4 kGy and were cuted offas slices at 3, 5 and 7
mm and then dried using oven dryer at 55, 65 and 75 °C. During the experiment, the weight of kiwi slice
and drying time were recorded and using the response surface method was carried out the effect of the
main and the interaction effects of drying temperature, irradiation and sample thickness on drying time
and fruit weight. The surface response method predicted the drying time and weight of kiwi fruit with
accuracy of 99 and 96%, respectively. Finally, the response surface method suggested the best and most
optimal points as 298 min for drying time and the optimal 4.2 g fruit weight. The proposed optimum
points were also obtained at dose of 4 kGy, a drying temperature of 55 ° C and a fruit thickness of 6 mm.
Also, PCA samples from various kiwifruit were determined by the method of pattern recognition, based
on different drying temperatures and sample thicknesses at 100% accuracy.

Keywords: Optimization, Physical properties, PCA, RSM.
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