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Figure 1: The effect of pulsed electric fields (1, 4 and 7 kv/cm and pulse number = 20, 40 and 60) on the total
phenolic content of stinging nettle extract
a-i Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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3. Electroporation
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Figure 2: The effect of pulsed electric fields (1, 4 and 7 kv/cm and pulse number = 20, 40 and 60) on the free
radical scavenging activity of stinging nettle extract
a-g Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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Figure 3: The effect of pulsed electric fields (1, 4 and 7 kv/cm and pulse number = 20, 40 and 60) on the
antioxidant activity (FRAP) of stinging nettle extract
a-¢ Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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Figure 4. The effect of different concentration of stinging nettle extract on the total phenolic content of bread
a-e Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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Figure 5. The effect of different concentration of stinging nettle extract on the bread brain moisture content (%)
a-d Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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Figure 6. The effect of different concentration of stinging nettle extract on the bread brain firmness (N)
a-d Mean values among samples not followed by a common letter differ significantly (P < 0.05).
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Table 1. The effect of different concentration of stinging nettle extract on the bread brain color properties

brain color properties

Treatments L+ P b
control 93.1+0.1% -4.46+0.24 21.86+0.9°¢
Instance extract 80.03+0.5° 1.73+0.5% 24.45+0.7°
Sml 90.84+0.6* -2.8+0.6% 22.02+1.1°¢
15ml 80.32+1.3b 1.994+1.06°¢ 25.39+0.6°
25ml 77.61£1.2¢ 2.49+0.7° 28.21+1.12
35ml 76.52+0.74 3.12+0.22 29.56+1.5%

a-d Mean values in the same column not followed by a common letter differ significantly (P < 0.05).
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Table 2. The effect of different concentration of stinging nettle extract on the bread shell color properties

Shell color properties

Treatments L+ e e
control 71.98+0.72 12.34+0.7¢ 52.36+0.7¢
Instance extract 69.37+0.5° 13.95+0.5¢ 55.9+0.5¢
5ml 71.41+0.9° 12.7+0.54 54.01+0.44
15ml 69.18+0.9° 14.46+0.3¢ 56.7+0.7%
25ml 65.84+0.8°¢ 17.53+0.6° 57.7+0.7°
35ml 61.86+0.64 19.68+0.8 59.06+1.32

a-d Mean values in the same column not followed by a common letter differ significantly (P < 0.05).
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In this study, a completely randomized design was employed to
enhance the extraction of phenolic compounds from nettle plants
using pulsed electric field pretreatment. The experiment involved
different electric field intensities at three levels (1, 4, and 7 kv/cm)
and pulse numbers at three levels (20, 40, and 60). After extraction,
the total phenolic content and antioxidant activity were assessed
through DPPH and FRAP. The findings indicated that increasing the
electric field intensity from 1 to 7 kv/cm resulted in a reduction in
total phenolic content and antioxidant activity, while increasing the
number of pulses from 20 to 60 led to an increase in these values. The
results of the optimized process clearly revealed that using a pulsed
electric field of 1 kV/cm with 40 pulses provided the highest total
phenolic content and antioxidant activity in the extract. To assess the
quality attributes of bread, untreated stinging nettle extract was used
as a control while plant extract treated with 1 kv/cm intensity and 40
pulses, in varying quantities (5, 15, 25, and 35 ml per 100 grams of
flour), was incorporated. The findings revealed a notable difference
in the total phenolic content among various bread samples. The bread
enriched with 35 ml of treated extract exhibited the highest total
phenolic content. Furthermore, moisture content of the bread
decreased while its hardness increased during storage, and both
parameters escalated with higher extract ratios up to 35 ml. The
treated extract exhibited a notable enhancement in the color of both
the brain and shell of the bread compared to the control. Ultimately,
bread samples containing 5 and 15 ml of the treated extract were
selected as optimal samples due to their superior quality attributes.
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