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1. Pulsed Electric Field
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Fig 1 Treatment chamber for PEF tréatment- Research Institute of Food Science and Technology

Seisled Ol jugos —¥- 1Y
L olS a4 el Sledibl 6”13? o 5 S al (S S Ol 5 Les sl i ¢ (S Sl (sl S Jals
sbasbes el gl Gragiy cnl 5o [VET S o 5 5le LS)JT@'? s Sledlbl 5 osls olKaws 4 S35 5 G35 ) sba
st 5 phe L s @ls (ol mlis saSiay i lesl s eddansle 5 b ol 31 655 Il S sl ol
ol s LS gl e sla Ll 3ol L 1y @ sks Yo U S0 ssU1 0L o sl Sl oK ol o sslizad 0Ll =
G5 e Ol G bl s 5 o3 S Jime DC andis e SO 15 3 (5,8 00 Sy YEr= YYOAC adis e SO
atoioee 40,8l g g b AS SO L a0 s edde 13 (6 1l 503, S e O3 e G w1 S K
3 oozl g (S S oy Oln ol 15 gl ¥ IS 3 5 e pldl s Do gty Sl ol s S e o e

; - il ]
s . Lvhe ¥®

A ke

Y4


http://dx.doi.org/10.52547/fsct.18.120.3
https://dorl.net/dor/20.1001.1.20088787.1400.18.120.3.5
https://fsct.modares.ac.ir/article-7-32763-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 |

[ DOR: 20.1001.1.20088787.1400.18.120.3.5]

[ DOI: 10.52547/fsct.18.120.3 ]

Fig 2 Pulsed electric field system- Research Institute of Food Science and Technology
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Table 2 Results of ANOVA for extraction yield.
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Source Ssc:llrlr;rzt; DF ;/Ij:rne F-value P-value 355 e ol PRVSCIY
Model 6760.98 18 375.61 29.10 <0.0001 Table 3 Refined results of ANOVA for solute
A 1283.90 2  641.95 49.73 <0.0001 extraction yield.
B 31.38 2 15.69 1.21 0.3460
C 4701.85 2 235093 182.12  <0.0001
AB 62.72 4 15.68 1.21 0.3763
AC 671.96 4 167.99 13.01 0.0014
BC 9.18 4 2.29 0.18 0.9436
Residual 103.27 8 12.91
Cor Total  6864.25 26
P-value F- Mean DF Sum of Source
value  square Squares
<0.0001 72.53  832.21 8 6657.71  Model
<0.0001 5595 64195 2 1283.90 A
<0.0001 204.88 235093 2 4701.85 C
<0.0001 14.64 16799 4  671.96 AC
11.47 18  206.54 Residual
Cor
26 6864.25 Total
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Fig 3 Normal probability plot of final sugar extraction yield from carrot.
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Table 4 Results of Compare Means test of electric field intensity and temperature in different levels

by LSD method.
confidence level of 95% . Mean Electric field Electric field
Sig. Standard Error Difference . . . .
High level Low level (L) intensity (J)  intensity (I)
-0.790 -30.287 0.040 7.146 -15.538* 750 250
-0.351 -29.848 0.045 7.146 -15.099* 1250
30.287 0.790 0.040 7.146 -15.539* 250 750
15.187 -14.309 0.952 7.146 0.439 1250
29.848 0.351 0.045 7.146 15.099* 250 1250
14.309 -15.187 0.952 7.146 -0.439 750
Mean Temperature Temperature
High level Low level Sig. Standard Error Difference ) )
d-)
-12.439 -31.393 0.000 4.592 -21.916* 45 20
-21.834 -40.787 0.000 4.592 -31.310* 70
31.393 12.439 0.000 4.592 21.916* 20 45
0.0824 -18.871 0.052 4.592 -9.394 70
40.787 21.834 0.000 4.592 31.310% 20 70
18.871 -0.824 0.052 4.592 9.394 45
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Fig 4 Interaction effects of electric field intensity
and temperature on the solute extraction yield of
carrot at n=45
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Fig 5 Yield of solute during extraction process
under number of pulses n=45 from carrot slices
treated with different electric field intensity at
temperatures (a) T=20°C, (b) T=45°C, (c)
T=70°C.
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Article History: Cell membranes are the main preventive of intracellular solute extraction.
Mechanical destruction and thermal treatment are pre-treatment methods
commonly used to destroy cell membranes and facilitate the release of solute
into the solvent during the extraction. However, the overall rupture of
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membranes requires excessive heating that leads to altering plant tissue,
Keywords: passing solid materials through membranes (such as pectin in sugar
production) to the adjacent solvent which itself requires further purification

Pulsed electric field, cost. Applying a pulsed electric field (PEF) with low heat treatment of

]Saugar, ) products significantly enhances mass transfer into the biological tissues of
K)iirtlre?fctlon’ food crops, which leads to saving much time and energy. In this study,

extraction of sugar from carrots under both different pulsed electric field
conditions (including field strengths of 250, 750, and 1250 V/cm and number
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of 10, 45, and 80 pulses) and thermal treatments (20, 45, and 70°C) was

10.52547/fsct.18.120.3 investigated based on full factorial design experiments. Carrot slices treated

DOR:20.1001.1.20088787.1400.18.1203.5  With PEF were suspended in water at the desired temperature and liquid to

solid (L/S) weight ratio of 2. Immediately after the PEF treatment, a

significant increase in the solute extraction was observed because of the cell

*Corresponding Author E-Mail: membrane permeability, which led to the enhancement of solute convection on
mosavian@um.ac.ir the surface of the tissue.
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