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Abstract

The effects of pretreatment by pulsed electric fields (PEFs) on the juice expression characteristics of the Malus
pumila fruit were investigated. Fresh fruits were divided into quarters, were produced on a laboratory scale (100
g apples per lot) by pretreatment with electric fields at two different field intensities (1, 2 kV/em; n=50, 100,
200, and 400 pulses), and were then pressed at room temperature. Relative to the control samples, the juice yield
increased with increasing field intensities. The total phenolics and antioxidant activity were higher in the juice
from the PEF-treated fruit than in the juice from the untreated fruit. There was no significant difference in soluble-solid
and reducing sugar contents between the PEF-treated and untreated fruits. These results suggest that PEF pretreatment
may be useful for increasing the juice yield, total phenolics, and antioxidant activity of the Malus pumila fruit.
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Fig. 1. Effect of intensities, frequency (A) and time (B) on juice
yield of apple juice by pulsed electric fields.

A : juice treated with two different field intensities(1, 2 kV/cm) and four frequency(50,
100, 200, 400 Hz)

B : juice treated with different time by pulsed electric fields(2 kVfem, 50 Hz)
Different letters are significantly different at p<0.05 by Duncan’s multiple range test.
All values are expressed as MeantSD triplicate determinations.
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Table 1. Effect of intensities and frequency on soluble solids, solid, pH and reducing sugar of apple juice by pulsed electric fields

Control” 1 kV/em 2 kVjem
50 Hz 100 Hz 200 Hz 400 Hz 50 Hz 100Hz 200 Hz 400 Hz
Soluble solid(°Brix) 143540447 1398+043% 1375:0.77%° 13.130.15° 14.13:024°  14.18:038" 13.80:041% 15.00+1.11° 13.93£0.10"
Solid 2601003 262002  2.62:003° 265:001  261:001"  255:0.11°  2.63:002" 2.59:0.04™  2.62:0.01"
pH 4495001 443006™ 4542008 450:0.08"  448:0.11° 455005  448:006° 447004 45420.12°
Reducing sugar(g/100 mL) ~ 639:008"  656:005"  626:046" 6360.04°  640:007"  642:002°  6.60:007" 638:0.14° 642:007°

"Control presents non-treatment apple juice

Each value presents the mean=SD.

)

)
)
)

)

Not significant

Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.

Table 2. Effect of treatment time on soluble solids and reducing sugar of apple juice by pulsed electric fields (2 kV/cm, 50 Hz)

D 2 kVjem
Control
1 sec 3 sec 5 sec 7 sec 9 sec
Soluble solid(°Brix) 14350447 14.0520.06" 14.28+0.26" 13.90+0.18" 14.58+0.83" 13.85:0.13"
Solid 2.60+0.03™" 2.6240.01™ 2.624001™ 2.630.01™ 2,62001™ 2.64001™
pH 4.49+001™ 4.54+0.12" 4.54+0.07" 4.48+0.05™ 454+001™ 4.45+0.04™
Reducing sugar(g/100 mL) 6.39+0.08" 6.59+0.02° 6.47+0.09° 6.42+0.10" 6.44+0,03" 6.42+0.02°

"Control presents non-treatment apple juice

Each value presents the meantSD.
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Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Effect of intensities and frequency on free sugar concent of apple juice by pulsed electric fields

Control” 1 kVjem 2 kVjem
Ontro
50 Hz 100 Hz 200 Hz 400 Hz 50 Hz 100 Hz 200 Hz 400 Hz
Glucose 765:0007™ 7454047 7514198 732+031"  7.80+0.46" 736+036"  833+138"  7.82:084™  8.12+1.09™
Sucrose 1.23+0.04™ 138:0.19"  146:020°  137:0.02°  1.50+0.04® 1.2320.19° 1.78£038"  146+0.11°  1.49+027°
Fructose 3.42+0.08" 3024009 345+126°  334+074™  340+000" 3014022 362+090°  348+001™  324+036®
Total 12.3040.10™ 11854000  1242+3.44%  12.03+041°  1269+050°  1L61+077° 13734266 12774074 12.85+1.72"°

"Control presents non-treatment apple juice

Each value presents the meantSD.
Not significant

o

)
)
)

@

“Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effect of intensities, frequency (A) and time (B) on total
phenolics of apple juice by pulsed electric fields.
A : juice treated with two different field intensities(1, 2 kV/cm) and four frequency(30,
100, 200, 400 Hz)
B : juice treated with different time by pulsed electric fields(2 kV/em, 50 Hz)

Different letters are significantly different at p<0.05 by Duncan’s multiple range test.
All values are expressed as MeantSD triplicate determinations.
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Fig. 3. Effect of intensities, frequency (A) and time (B) on DPPH
radical scavenging activity of apple juice by pulsed electric fields.
A : juice treated with two different field intensities(1, 2 kV/cm) and four frequency(30,
100, 200, 400 Hz)
B : juice treated with different time by pulsed electric fields(2 kV/jem, 50 Hz)

Different letters are significantly different at p<0.05 by Duncan’s multiple range test.
All values are expressed as MeantSD triplicate determinations.
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Table 4. Effect of treatment time on free sugar concent and reducing sugar of apple juice by pulsed electric fields (2 kV/cm, 50 Hz)

N 2 kVfem
Control
1 sec 5 sec 7 sec 9 sec
Glucose 7.6540.02°™ 7.4040.48™ 7754002 8.2040.10™ 8.02+1.17° 7.2640.16™
Sucrose 1.230.04™ 1.29021™ 1.48+0.46™ 1.142041™ 1.1840.19" 0.6320.68"
Fructose 3.42+0,08"™ 341+026® 3484004 3.50+034" 3.51+0.11" 3414057
Total 12.30+0.10" 12.09+0.53" 12.71+0.48" 12.93+0.17 12.70+1.47" 11.30+0.05"

Control presents non-treatment apple juice
Each value presents the meantSD.
INot significant
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Fig. 4. Effect of intensities, frequency (A) and time (B) on FRAP

of apple juice by pulsed electric fields.

A : juice treated with two different field intensities(1, 2 kV/cm) and four frequency(50,

100, 200, 400 Hz)

B : juice treated with different time by pulsed electric fields(2 kV/em, 50 Hz)

Different letters are significantly different at p<0.05 by Duncan’s multiple range test.
All values are expressed as MeantSD triplicate determinations.
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