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1. Electroporation
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Table 1 Model selection for dependent (response) variables.
DE Lycopene (PPM) TPC (PPM) DPPH(%) Ferric reducing
activity
Models Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F
squares squares squares squares

18376.6 9524000 34138 9.12
Linear 33.36 0.1751 9134.08 0.8853 17.55 0.8429  0.00381 0.9395
2Fi 42.06 0.0116  57960.56  0.0.2285 19.80 0.5593 0.062 0.113

Mean 1
2
1
Quadratic 2 35.97 <0.0001 303200 <0.0001 449.43  <0.0001 0.24 <0.0001
2
5

Cubic 0.1.64 0.0109 6553.54 0.0531 33.10 0.0012  0.00213 0.0301
Residue 0.32 2842.30 2.37 0.00096
Total 13 18489.98 9904000 34660.40 9.43

Table 2 Analysis of variance for determined parameters in oil extraction by pulsed electric field

pretreatment.
Lycopere  TPC Ferric reducing
DPPH (9« ..
m) o 0 actvity
Sumof F Sumof F Sumof
Saurce Po>F Vale FVaue P> Sumofsquares Ve Po>F FVaue Po>F
Moddl 11139 <00001 7931 370300 56.37 <00001 48679 1921 00006 030 15084  <00001
A 2066 <00001 10659 3[4 24 01550 523 103 03437 0008/ 928 <00001
B 370 00084 1316 579704 441 00738 1233 243 01628 000067 016 <00001
A 3444 <00001 12261 242700 18473 <00001 36952 7291 <00001 019 4759 <00001
B? 142 00004 4066 1581 120 03089 089 018 06881 00009 246 00006
AB 4206 <00001 14971 5796056 4412 00003 1980 391 008% 0062 145  <00001
Residual 197 919584 3548 000283
Lack of Fit 183 003 74 9172 10975 3419 4239 00017 000279 10965 0003
PureEmror 014 112 108 000034
Cor Tota 133 379500 52227 031
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and pulse number on the quantity of phenolic
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number on the extraction of lycopene.
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Fig 4 The effects of pulsed electric field intensity
and pulse number on ferric reducing activity.
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Fig 5 The optimization of lycopene and bioactive
compounds extraction
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In the present study, to optimize the lycopene and phenolic compounds
extraction from tomato paste, pulsed electric field in different intensities
including 2, 4, 6 KW. Cm™ and different pulse numbers including 10, 30,
60 were designed and applied. Therefore the extraction efficiency of
lycopene and phenolic compounds, DPPH free radical scavenging activity
as well as ferric reducing activity of the extracted oil were predicted. The
statistical analysis and optimization process with the use of response
surface methodology were performed. The achieved results presented that
with enhancements in pulsed electric field intensity, at the beginning
parameters including the efficiency of lycopene extraction and phenolic
compounds extraction, DPPH free radical scavenging activity and ferric
reducing power increased and then showed reductions. With enhancements
in pulse number, at the beginning lycopene extraction slightly decreased
then showed enhancements, but the phenolic compounds extraction rate as
well as DPPH free radical scavenging activity increased slightly. The
achieved results of optimization process expressed that to obtain extracts
with high quantities of lycopene and phenolic compounds, pulsed electric
field and pulse number should be set on 3.7 KW. Cm™ and 6 respectively
to achieve the desirability value equals to 0.915. Finally the achieved
results of the comparison of control sample with the treated ones expressed
that, treated sample with pulsed electric field presented higher quantities
for the extracted lycopene and phenolic compounds, DPPH free radical
scavenging activity as well as reducing power (111.4, 45.64, 146.28 and
73.43) compared to the standard samples.
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