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2. Pulsed Electric Field (PEF)
3. Electroporation
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1. Key lime juice
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4. Pectin methylesteras (PME)


http://dx.doi.org/10.22034/FSCT.19.132.33
https://dorl.net/dor/20.1001.1.20088787.1401.19.132.3.6
https://fsct.modares.ac.ir/article-7-56515-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-25 ]

[ DOR: 20.1001.1.20088787.1401.19.132.3.6 ]

[ DOI: 10.22034/FSCT.19.132.33 ]

DM Lo 5 e d T (65513t 2l 5 1 b

0L 5 Slss dsle

@U}J_{_“ Yoo Ave ANV OVY 0y Jleg o3l s me il
53 PEF jls 5l day dloldl bagisad s Jlesl Jguamen &
Gld s St b e 4 Oy U O ples
sddosls 0L ) IS s b SO Sl Ole ol Solak

High
voltage
pulse
generator

Control and monitoring
system

Treatment
chamber

Treated product

Raw Pump
product

Fig 1 Schematic diagram of the system of PEF
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5. Pectin Methylesterase Activity (PEU)
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7. Image Processing
8. Scanner

9. Petri Dish

10. Browning Index
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6. Turbidity
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Fig 2 Temperature changes in PEF processing
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11. Pectin-Esterase-Unit
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Table 1 physico-chemical properties of fresh
key lime juice

composition content
pH 2.4
Density(kg/m3 ) 1.46
Soluble Solid (gr/100) 7.8
Acidity (gr/100) 5.68
Ash (gr/100) 3.46
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12. Conformational
13. Alpha Helical
14. Tetrameric
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Fig 3 The effect of pulsed electric field and time on
PME enzyme destruction in PEF process
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Fig S The effect of pulsed electric field and time on
turbidity index in PEF process
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Fig 9 The effect of pulsed electric field and time on
Total phenol in PEF process
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Fig 8 The effect of pulsed electric field and time on
browning index in PEF process
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16. Reactive Oxygen Species (ROS)
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Key lime juice can be a non-fermenting product with high acidity and a rich
source of ascorbic acid and phenol compound. In order to maintain the quality
of the product, it is important to choose a suitable method for processing this
food. The use of modern non-thermal methods to produce high quality products
should be considered. In this research, by designing and constructing a
continuous pulsed electric field (PEF) system, the effect of this method on the
degradation of pectin methyl esterase (PME), ascorbic acid, total phenol
compound, cloudiness index, color changes and sensory evaluation in key lime
juice is discussed. In this research, a bipolar square wave of 10 microseconds
and a constant frequency of 1000 is used. In the processing chamber of this
device, two cases of stainless steel with length and thickness of 10 and 0.5 ml,
respectively, were used. Key lime juice was processed for 500, 571, 666, 800
and 1000 microseconds with Field intensity of 22.22, 33.33, 44.44 and 55.55 kV
per cm. In general, by increasing the field from 22.22 to 55.55 kV / c¢cm at a
constant time, the process of reducing the degradation of PME enzyme is
normally increased by 25%. Applying the highest electric field of 55.55 in 1000
microseconds caused 14% ascorbic acid degradation compared to fresh samples.
With increasing pulsed electric fields, the cloudy index of the sample and
browning index have increased. The use of high intensity pulsed electric field
increased the degradation of PME enzyme and the cloudy index and reduced
lightness compared to the fresh sample. Preservation of sensory properties of
key lime juice developed with PEF during shelf life showed that the non-thermal
pulsed electric field method can act as a promising approach in products with
high acidity and enzyme degradation.
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