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3- Prickly pear cactus fruit

4- Solid Liquid Extraction
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Figure 1- Absorption curve against different concentrations of gallic acid as standard.
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Table 1- Chemical compounds in pomegranate seed meal

Chemical composition Content (%)
Protein 11.8+0.08
Moisture 3.9+0.14
Oil 9.44+0.06

-Data express mean =+ standard deviation (SD).
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Figure 2- Visual appearance of the meal extract in the microwave for 10 min compared to the raw extract.
Abbreviations: M: Microwave roasted. The number next to the letter M indicates the duration of the process in

minutes.

Sy 3 6 s S5 2 o ol il ) g 10K
dﬁ.}'t} &)ML};}A LSJS AJU;‘ JJL;&LA;:.A‘)L_{;:}}
LL18

(a)

80
60 -
40

20

Control

o edkdedalive sbisle (oS Oly o NS b
=S o las L anslie j5 ol atd 1 (540 505 (S0, las
C,\ﬁ.bA:- ‘)ij:'d'j &.bw“ “L LSL“J:"‘S‘) J:SL“ Co crl:-



ws ol sl g s e e ol 5 g5l g

(b)
20
15

10

Control

(c)

44
43
42
41
40
39
38
37
36

Control

M-10

M-10

Figure 3- Color values of the roasted extract compared to the raw extract. Abbreviation: M: microwave roasted.
The number next to the letter M indicates the processing time in minutes. (a): L*, (b): a”, (c): b".
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Table 2 - Total phenolic content and antioxidant activity under different cold plasma conditions

Treatment Parameter
(Voltage-Time) Total phenolic content (mgGAE/L) Antioxidant activity (%)

C"“"":ﬂ(;g;‘;‘;“‘ cold 162.08+0.26" 85.91£0.70C
16-5 159.29+16.52B 86.53+0.078€
16-10 155.99+13.668 90.77+4.914
16-15 148.71£13.13® 88.29+0.394BC
18-5 146.47+16.80B 78.71+1.81P
18-10 171.18+£20.41B 86.97+0.604BC
18-15 165.80+£15.01B 89.42+0.994BC
20-5 173.56£19.54A8 89.75+0.44ABC
20-10 173.13£1.494B 85.99+0.66¢
20-15 197.03+1.724 90.31+0.814B

-Data express mean =+ standard deviation (SD). Means with different superscripts in each column are
significantly different at p< 0.05. The control refers to the seed meal sample microwaved for 10 min that has not
been subjected to plasma pre-treatment. The numbers 16, 18, and 20 represent voltage (kV), and the numbers 5,

10, and 15 represent the plasma process time (min).
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Table 3 - Total phenolic content and antioxidant activity in different treatments extracted with ultrasonic waves

Treatment
(Power-Time)

Parameter

Total phenolic content (mg GAE/L)

Antioxidant activity (%)

100-5 72.47+1.436
100-10 67.18+0.12H
100-15 84.32+0.40F
200-5 133.87+0.89F
200-10 147.06+0.17¢
200-15 158.194+0.374
300-5 145.4142.23¢P
300-10 142.69+0.85P
300-15 152.8142.328

41.16+1.04P
39.83+1.07°
51.10+£3.66¢
65.26£6.378
73.74+2.274B
78.06+3.964
71.87+6.174B
77.36+3.454
80.32+0.034

-Data express mean + standard deviation (SD). Means with different superscripts in each column are
significantly different at p< 0.05. The numbers 5, 10, and 15 represent the duration under consideration in
minutes, and the numbers 100, 200, and 300 represent the power (W) under consideration.
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Table 4- The type and amount of phenolic compounds identified in the pomegranate seed meal extract

Phenolic compound

Retention Time Phenolic compound

(min) content (mg/1 of extract)
C-Ul Gallic acid 5.5 40.69+0.724
Syringic acid 16.1 12.13+0.25¢
Ferulic acid 29.7 6.07+0.23P
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Chlorogenic acid 13.7 1.63+0.13%
N-Ul Gallic acid 5.5 35.19+0.598
Ferulic acid 29.7 5.91+1.1P
Syringic acid 16.1 -
Chlorogenic acid 13.7 -

-Data express mean + standard deviation (SD). Means with different superscripts in each column are
significantly different at p< 0.05. Abbreviations: Ul: Ultrasonic extraction method, C: Cold plasma pre-
treatment processes, N: Non-applying cold plasma pre—treatment.
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The waste generated during the processing and production of food
products is one of the major problems in the food industry. Disposing
of waste leads to the loss of valuable bioactive compounds, which, if
identified and extracted, can have many applications in food products.
Pomegranate is one of the fruits whose processing generates a
significant amount of waste, and this waste is usually discarded
without any reuse. In this study, the preparation of phenolic extract
from pomegranate seed meal obtained by cold pressing was
investigated. For this purpose, the microwave-roasted meal was
treated with cold plasma for 10 min as a pretreatment for extracting
phenolic compounds, and the conditions of voltage (16, 18, and 20
kV) and time (5, 10, and 15 min) were optimized in terms of achieving
an appropriate amount of total phenolic content and antioxidant
activity. Optimization of power (100, 200, and 300 W) and time (5,
10, and 15 min) was also conducted for the extraction of compounds
using pulsed ultrasound. In the end, the type and amount of phenolic
compounds were analyzed using HPLC. Based on the results,
applying a cold plasma pretreatment with a voltage of 20 kV for 15
min and extraction with ultrasonic waves at 200 W for 15 min were
the best conditions for extracting phenolic compounds. HPLC results
also indicated a high amount of gallic acid compared to other
compounds in the extract.
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