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9. Trolox Equivalent Antioxidant Capacity (TEAC)
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Fig 1 Effect of the electric field intensity and the
number of pulses on the total phenol content
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Table 1 Choosing the model for the parameters to be measured

Model Flavonoid DPPH Iron Ion Anthocyanin Acidity
Sum of Probability Sum of Probability Sum of Probability Sum of Probability Sum of Probability
Source df
squares level squares level squares level squares level squares level
Model 5 2636.55 <0.0001 533.94 <0.0001 0.21 <0.0001 8651.33 <0.0001 21.83 <0.0001
A 1 48.85 <0.0001 13.89 <0.0001 3.750x107 <0.0001 3776.55 <0.0001 0.21 <0.0001
B 1 39.89 <0.0001 125 <0.0001 1.350x10° <0.0003 3.65 <0.0001 9.6x107 <0.0001
A2 1 861.88 <0.0001 49.14 <0.0001 0.097 <0.0001 3531.27 <0.0001 6.72 <0.0001
B2 1 697.38 <0.0001 301.21 <0.0001 0.032 <0.0001 103.51 <0.0001 6.66 <0.0001
AB 1 32.89 <0.0001 0.54 <0.0001 9.000x10™ <0.0001 80.46 <0.0001 2.5x10° 0.7916
residual 7 6.3x107 - 0.022 - 2.167x10* - 0.13 - 2.2x107 -
La%kt of 3 1 01x103 0.8557 6.7x10-5 0.9996 1.589x10-5 0.9525 0.022 0.8524 1.23x10-4 0.9706
Net 4 529x10-3 - 0.022 - 2.008x10-4 - 0.11 - 2.2x10-3 -
error
Sumof 1) 263656 - 533.96 - 0.21 - 8651.47 - 21.83 -
square
Table 2 Analysis of variance of measured parameters
Total Phendl Favonod DPPH Tron lonregeneration Anthocyanin VitaminC Aadity
Modd Sumof Pobebility ~ Sumof  Probebility =~ Sumof  Probabilty ~ Sumof — Probabilit Sumof — Pobeblity  Sumof  Probebillty Sumof — Probebility
Squares level Squares level Squares level Squares ylew  Squares level Squares level Squares level
Intercept 46x10° - 59x10° - 551548 - 2565 - 2x10° - 041 - 63280 -
n Ii
:: 51439 00001< 874 08427 1514 08660 5x10° 08826 37802 00566 0075 09780 02 09512
o model
B
& Simq)le ! 0000 1,000 R 073% 04 09250 9x10* 08453 8046 07065 1681 00001<  25x10° 09975
N . ol o g ol g g A 4
5
; § gi » 66x10* 099% 251492 00001< 51826 00001< 020 00001< 47907 00001< ox10° 07373 2161 00001<
_g Third
S degee 37107 0983 6210 o727 LxI0Y 09981 00000 10000  6x10° 08910 00000 10000 Ix10* 08938
‘e Residuel 053 - 57%10° - 02 - 22x10* - 013 - 95x10* - 2x10° -
o
S Tl 460° - 610° - 560494 - 258 Ry - anl - ) -
z
< Table 3 Analysis of variance of measured parameters
o
Qa Total Phenol Vitamin C
Source daf Sum of Probability daf Sum of Probability
squares level squares level
Model 2 51438.92 <0.0001 3 16.88 <0.0001
A 1 14198.04 <0.0001 1 0.060 <0.0001
B 1 37240.88 <0.0001 1 0.015 <0.0001
AB - - - 1 16.81 <0.0001
Residual 10 4.591x10- 1.0000 9 1.031x10- -
Lack of fit 5 0.53 - 5 1.108x10-* 0.9878
Net error 5 0.53 - 4 9.200x10-* -
Sum of 19 51439.46 - 12 16.89 -
square
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Table 4 Compare some of the characteristics of the control sample and the optimal

Parameter Measured

Type of pretreatment

PEF Control
Total Phenol(mg Gallic acid/100 ml) 614.745° 570°
Flavonoid(mg/100) 229.100° 193.28"
DPPH(%) 71.890° 58.78"
Iron Ion Regeneration 1.541° 1.25°
Anthocyanin (mg/1) 139.452° 94.32°
Vitamin C(mg/100g) 26.354° 24.7°
Acidity (%) 5.641° 8.45°

* Mean + SD of treatments with the same letters are not significantly different at any time (P>0.05).
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In this research, in order to optimize the extraction process of Ethanolic extract of
barberry fruit, the increase and optimization of the conditions for the extraction of
anthocyanin's and bioactive compounds by means of intermittent electric field pre-
treatment from three levels of electric field intensity (0.5, 1.75 and 3 kV / cm) and 3
levels of number of pulses (15, 30 and 45); then with ethanol solvent was used to
extract their extracts and the amount of flavonoids, total anthocyanin, DPPH, total
phenolic compounds, iron regeneration capacity, vitamin C and acidity compared to
control (no treatment) Was studied. The results showed that the total phenol content
of the extract decreased by increasing the number of pulses and reducing the
intensity of the pulsed electric field applied to the sample. The increase in the
electric field strength and the number of pulses initially increased the flavonoid
content, DPPH and iron ion recovery capacity, but with the increase of these
variables, these three parameters decreased. Also, with increasing of these
parameters, the anthocyanin level and vitamin C content increased. The acidity of
the sample was reduced and then increased by increasing the electric field strength
and applied pulse number. Regarding the results of the process optimization, it can
be concluded that the electrical field intensity of 2.003 kV / cm and applying 29
pulses can increases the antioxidant properties of the produced product compared
with the control sample.
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