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Strawberry can be considered as a functional
food due to its nutritional and biological
composition (1). However, due to its short shelf
life, it is mostly consumed fresh. Nevertheless,
interest in its juices is also growing. Juices are
usually preserved by thermal processes,
although the application of high temperature
treatments negatively affects the nutritional
quality of the food. For this reason, the
development and application of non-thermal
processing technologies, such as pulsed electric
field (PEF), has attracted much attention (2).

Juice was prepared from strawberries (Fragaria x ananassa Duch.) cultivar
'Albion', whose fruits were harvested at 75 % (J1) and 100 % (J2) maturity.
The parameters of the PEF treatment were: (i) electric field strength (40 and
50 kV), (ii) frequency (100 and 200 Hz), and (iii) treatment time (3 and 6
min) with pulse duration 0,5 µs. All results were analyzed by multifactorial
analysis of variance (p≤0.05). Total polyphenolic content (TPC) was
determined by the Folin-Ciocalteu spectrophotometric method (3).

All results are expressed as mean±standard error. Values represented with different letters are statistically
different at p≤0.05; †significant factor in multifactor analysis; ‡not significant factor in multifactor analysis.
SSC – Soluble solids content (%); TPC -Total phenolic compounds (mg/100 mL)

Acknowledgements
This work was funded by the Croatian Science Foundation
through the funding of the “Hurdle Technology and 3D
Printing for Sustainable Fruit Juice Processing and
Preservation” project, number “IP-2019-04-2105”.

XXXIV Nacionalna konferencija sa međunarodnim učešćem 
PROCESNA TEHNIKA I ENERGETIKA U POLJOPRIVREDI - PTEP 2022 

Sokobanja, hotel “Moravica”, 03. – 08. april 2022. 
XXXIV National conference with international participants 
PROCESSING AND ENERGY IN AGRICULTURE - PTEP 2022 

Sokobanja, hotel “Moravica”, April 3rd – 8th, 2022

The samples treated with PEF technology (Table 2) had an average of 5.7% lower SSC values compared to the
control samples, which is in contrast to the results of Yildiz et al. (4) and Mosqueda-Melgar et al. (6), where PEF
technology had no significant effect on the SSC value of the strawberry juice samples. Regardless of the maturity of
the juice, PEF treatment resulted in an average increase of 10 % in TPC compared to control samples, which is
consistent with the results of other literature reports (7,8).

Increasing the electric field strength from 40 kV to 50 kV had a statistically significant effect on the increase in
SSC and TPC, except for pH, whose increase was not statistically significant. The reason seems to be enhanced
electroporation of cell membranes, which improved the extractability of certain cellular components and thus led to
higher SSC values and TPC. On the other hand, increasing the frequency from 100 Hz to 200 Hz caused a slight
decrease in TPC and no statistically significant effect on SSC and pH. The treatment duration did not show any
statistically significant effect on the studied parameters.

It is also noticeable that the J1 samples had a higher TPC value both on day zero and after seven days of
storage. Since it is less likely that storage had a positive effect on TPC, we can speculate that the evolution of different
molecules interacted with the reagent. It is also plausible that the concentration of elagic acid was increased during
storage by the hydrolysis of ellagitannins, as reported by Teleszko et al. (9).
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Fresh strawberry juices J1 and J2 were significantly different in terms of SSC,
pH, and TPC (Table 1). Juice J2 had higher SSC and pH, but lower TPC values
than juice J1. While the pH and TPC values of this study are consistent with
literature reports, the SSC values reported here are lower than those reported
in the literature (4). After 7 days of storage, the samples showed decreasing
SSC and pH values, which is in agreement with previous reports (5). However,
storage had a positive effect on the significant increase in TPC.

CONCLUSIONS

Variables n SSC (%) pH TPC
Maturity p≤0.01† p≤0.01† p≤0.01†

75% 4 6.15±0.03b 3.38±0.01b 170.37±3.54a

100% 4 8.03±0.03a 3.53±0.01a 148.77±3.54b

Storage p≤0.01† p=0.02† p≤0.01†

0 days 4 7.20±0.03a 3.48±0.01a 127.10±3.54b

7 days 4 6.98±0.03b 3.43±0.01b 192.04±3.54a

Dataset average 8 7.09±0.02 3.41±0.01 159.57±2.50

Table 1. Results of a multifactorial analysis of the effects of strawberry 
maturity and storage on SSC, pH, and TP values of fresh juices

Variables n SSC (%) pH TPC
Maturity p≤0.01† p≤0.01† p≤0.01†

75% 32 5.82±0.01b 3.44±0.01b 193.83±1.40a

100% 32 7.92±0.01a 3.51±0.01a 164.17±1.40b

Storage p≤0.01† p=0.22‡ p≤0.01†

0 days 32 6.97±0.01a 3.48±0.01a 166.23±1.40b

7 days 32 6.78±0.01b 3.46±0.01a 191.77±1.40a

Strength p≤0.01† p=0.41‡ p≤0.01†

40 kV 32 6.82±0.01b 3.46±0.01a 171.78±1.40b

50 kV 32 6.92±0.01a 3.48±0.01a 186.21±1.40a

Frequency p=0.39‡ p=0.23‡ p=0.27‡

100 Hz 32 6.86±0.01a 3.46±0.01a 181.37±1.40a

200 Hz 32 6.89±0.01a 3.48±0.01a 176.62±1.40a

Time p=0.31‡ p=0.21‡ p=0.99‡

3 min 32 6.85±0.01 3.48±0.01a 178.99±1.40a

6 min 32 6.89±0.01 3.46±0.01a 179.01±1.40a

Dataset average 64 6.87±0.01 3.47±0.01 179.00±1.00

Fresh strawberry fruits as well as J1
juices were characterized by lower
soluble solids and pH, but also by
higher levels of total phenolics
compared to the same samples
with J2 ripeness.

Storage had a favourable effect on
the stability of the polyphenolic
compounds, while among the PEF
process parameters only electric
field strength showed a statistically
significant effect.

Table 2. Results of a multifactorial analysis of the effects of strawberry maturity and 
storage  on SSC, pH and TP values of PEF treated juice 


