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Source Sum of df Mean F-value p-value Column1 

Model 55181.77471 14 3941.555337 29.26690548 6.18574E-08 significant 

A-E 816.75 1 816.75 6.064546355 0.027370248  
B-pulse number 60.75 1 60.75 0.45108196 0.512752475  
C-frequency 184.0833333 1 184.0833333 1.366858779 0.261873765  
D-temperature 47502.08333 1 47502.08333 352.7132982 2.51836E-11  
AB 6.25 1 6.25 0.046407609 0.832543359  
AC 156.25 1 156.25 1.160190227 0.299637031  

AD 210.25 1 210.25 1.561151969 0.231982725  
BC 12.25 1 12.25 0.090958914 0.767395006  
BD 90.25 1 90.25 0.670125875 0.426722789  
CD 380.25 1 380.25 2.823438936 0.115063529  
A2 206.4545045 1 206.4545045 1.53296959 0.236028448  
B2 0.832882883 1 0.832882883 0.006184337 0.938431499  

C2 542.0761261 1 542.0761261 4.025033112 0.064548136  

D2 4008.238288 1 4008.238288 29.76204089 8.47272E-05  
Residual 1885.466667 14 134.6761905    

Lack of Fit 1504.666667 10 150.4666667 1.580532213 0.349471335 
not 
significant 

Pure Error 380.8 4 95.2    
Cor Total 57067.24138 28     
C.V. % 9.245747438   R² 0.966960613  

 
                  .   

                      

1589



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
      )P<0.05(    .       

                   
              .     

                    
                [8]  .      

          1           
)    1/0-1          (        

              [11], [13] .  
                                  

           )    1(.     2    
                   70      

        521875/0         6875 /59     .  

 
 2-            )(  )(    

         
                     

             [11], [13]          
          52/0           

                      
   .        

                          
                     

            60          
                         

                       
   4050      50    60                 

.  

 
1- Eukaryote

1590



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
          40 50      5/0         

              43     160      
                 40      50    

 .         50  60        50  
      5/0             106    

                      20   
          .    40          
                       

             .  
                           

)3                .    (
      .            t           

 .  

)3 (  +1075.20 + 33 ∗ − 33.13 ∗ + 0.26 ∗  

      E          T       
  .  

    
                         

                       
                  .   

                      
                      

                        
   .  

    
                        

  .  
 

  
[1] M. E. Camire, D. Violette, M. P. Dougherty, and M. A. McLaughlin, “Potato Peel Dietary Fiber Composition: 

Effects of Peeling and Extrusion Cooking Processes,” J. Agric. Food Chem., vol. 45, no. 4, pp. 1404–1408, 
1997, doi: 10.1021/jf9604293. 

[2] M. Friedman, N. Kozukue, H. J. Kim, S. H. Choi, and M. Mizuno, “Glycoalkaloid, phenolic, and flavonoid 
content and antioxidative activities of conventional nonorganic and organic potato peel powders from 
commercial gold, red, and Russet potatoes,” J. Food Compos. Anal., vol. 62, no. December 2016, pp. 69–75, 
2017, doi: 10.1016/j.jfca.2017.04.019. 

[3] L. Reddivari, A. L. Hale, and J. C. Miller, “Determination of phenolic content, composition and their 
contribution to antioxidant activity in specialty potato selections,” Am. J. Potato Res., vol. 84, no. 4, pp. 275–
282, 2007, doi: 10.1007/BF02986239. 

1591



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
[4] A. Al-Weshahy and A. Venket Rao, “Isolation and characterization of functional components from peel 

samples of six potatoes varieties growing in Ontario,” Food Res. Int., vol. 42, no. 8, pp. 1062–1066, 2009, doi: 
10.1016/j.foodres.2009.05.011. 

[5] Stefan Toepfl and Dietrich Knorr, “Pulsed electric fields as a pretreatment technique in drying processes,” 
Stewart Postharvest Rev., vol. 2, no. 4, pp. 1–6, 2008, doi: 10.2212/spr.2006.4.3. 

[6] M. Abenoza, M. Benito, G. Saldaña, I. Álvarez, J. Raso, and A. C. Sánchez-Gimeno, “Effects of Pulsed Electric 
Field on Yield Extraction and Quality of Olive Oil,” Food Bioprocess Technol., vol. 6, no. 6, pp. 1367–1373, 
2013, doi: 10.1007/s11947-012-0817-6. 

[7] M. R. Alam, J. G. Lyng, D. Frontuto, F. Marra, and L. Cinquanta, “Effect of Pulsed Electric Field Pretreatment 
on Drying Kinetics, Color, and Texture of Parsnip and Carrot,” J. Food Sci., vol. 83, no. 8, pp. 2159–2166, 
2018, doi: 10.1111/1750-3841.14216. 

[8] N. I. Lebovka, N. V. Shynkaryk, and E. Vorobiev, “Pulsed electric field enhanced drying of potato tissue,” J. 
Food Eng., vol. 78, no. 2, pp. 606–613, 2007, doi: 10.1016/j.jfoodeng.2005.10.032. 

[9] C. Liu, N. Grimi, N. Lebovka, and E. Vorobiev, “Effects of preliminary treatment by pulsed electric fields and 
convective air-drying on characteristics of fried potato,” Innov. Food Sci. Emerg. Technol., vol. 47, pp. 454–
460, 2018, doi: 10.1016/j.ifset.2018.04.011. 

[10] M. Nojavan, S. Minaei, and S. Sarami, “Design, fabrication and Evaluation of Pulsed Electric Field System for 
Food Processing,” Iran. J. Biosyst. Eng., 2020. 

[11] M. B. Hossain, I. Aguiló-Aguayo, J. G. Lyng, N. P. Brunton, and D. K. Rai, “Effect of pulsed electric field and 
pulsed light pre-treatment on the extraction of steroidal alkaloids from potato peels,” Innov. Food Sci. Emerg. 
Technol., vol. 29, pp. 9–14, 2015, doi: 10.1016/j.ifset.2014.10.014. 

[12] Z. Wu, H. S. Wong, and N. R. Buenfeld, “Transport properties of concrete after drying-wetting regimes to 
elucidate the effects of moisture content, hysteresis and microcracking,” Cem. Concr. Res., vol. 98, no. April, 
pp. 136–154, 2017, doi: 10.1016/j.cemconres.2017.04.006. 

[13] E. Puértolas, O. Cregenzán, E. Luengo, I. Álvarez, and J. Raso, “Pulsed-electric-field-assisted extraction of 
anthocyanins from purple-fleshed potato,” Food Chem., vol. 136, no. 3–4, pp. 1330–1336, 2013, doi: 
10.1016/j.foodchem.2012.09.080. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1592



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
ield Flectric Eulsed Pretreatment of Peel by Potato Pime of Trying Dhortest S 

 2Hasan Ahmadi Gavlighi and 1Saeid Minaei, 1*Mohammad Hadi Khoshtaghaza, 1Mohammad Ali Fallahi
1,Mehdi Nojavan 

 
1. Biosystems Engineering Department, Tarbiat Modares University, Tehran, Iran 

2.  Food Sciences Department, Tarbiat Modares University, Tehran, Iran
  

Abstract 

Potato is one of the most widely used agricultural products in the world and a large amount of its waste is related to its 

peel which is rich source of effective substance.  There are many methods for antioxidant and phenolic compounds 

extraction which must be dried and powdered. Due to the temperature sensitivity of the effective substances, it is 

necessary to dry the potato peel at lower temperatures. Therefore, in this research, with the help of pulsed-electric-field 

pretreatment, an attempt was made to take advantage of electric field strength (0.5, 0.75 and 1 kV/cm) frequency (500, 

1000 and 1500 Hz) and pulse number (300, 650 and 1000) proportional to temperatures (40, 50 and 60 °C) to find the 

optimal state (P<0.05) using the response surface method (RSM). Results of statistical analysis of the data showed that 

electric field strength of 0.52 kV/cm, and temperature of 59  °C  are optimal for the shortest drying time (70 minute) of 
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potato peel. In addition, in the same optimal state of electric field strength, the drying time is reduced for temperatures 

close to 40 and 50 °C, by nearly 50 and 20 minutes, respectively.
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