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Table 1 Effect of thermal and ultrasound treatments on vitamin C content in pomegranate juices

Amplitude (um) Time (min) Temperature (c) (\r/rlltga/rln(;gfn(lj)
25°C 12.90 a
Pasteurization (90°C, 30™) 8.500 1
24.4 4 25 12.20 abed
24.4 8 25 12.30 abc
24.4 12 25 12.20 abed
42.7 4 25 11.37 defg
42.7 25 11.93 bede
42.7 12 25 11.80 bedef
61 4 25 11.57 cdef
61 8 25 10.97 fg
61 12 25 11.27 efg
24.4 4 60 11.90 bede
24.4 60 11.87 bede
24.4 12 60 11.20 efg
42.7 4 60 11.10 efg
42.7 60 11.33 efg
42.7 12 60 10.67 gh
61 4 60 11.07 efg
61 60 9.967h
61 12 60 9.2001
4 60 12.57 ab
60 12.27 abc
12 60 11.53 cdef

a-i: Lowercase letters indicate significant differences (p<0.05) among the samples
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Table 2 Effect of thermal and ultrasound treatments on phenolic content in pomegranate juices

Amplitude (um)  Time (min) Temperature (t) Phenolic content (mg/1)
25°C 2322. gh
Pasteurization (90°C, 30™) 1675.k
24.4 4 25 2351. fg
24.4 8 25 2367. efg
24.4 12 25 2400. defg
42.7 4 25 2510. bedef
42.7 8 25 2546. bed
42.7 12 25 2568. be
61 4 25 2539. bede
61 25 2654.b
61 12 25 2832.a
24.4 60 2393. defg
24.4 60 2398. defg
24.4 12 60 2337. fg
42.7 60 2391. defg
42.7 60 2293. gh
42.7 12 60 2171. la
61 60 2123.1
61 8 60 1922. j
61 12 60 1583. k
4 60°C 2406. cdefg
8 60°C 2372. efg
12 60°C 2329. gh

a-k: Lowercase letters indicate significant differences (p<0.05) among the samples
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Table 3 Effect of thermal and ultrasound treatments on antioxidant activity in pomegranate juices

Antioxidant activity

Amplitude (um) Time (min)  Temperature (c) (Percentage inhibition)
25°C 53.67 bed
Pasteurization (90°C, 30™) 48.97 ef
24.4 4 25 53.53 bed
24.4 8 25 52.57 cd
24.4 12 25 53.57 bed
42.7 4 25 56.13 ab
42.7 8 25 59.33 a
42.7 12 25 57.50 a
61 4 25 56.07 ab
61 8 25 58.97 a
61 12 25 58.73 a
24.4 4 60 51.03 cdef
24.4 60 50.70 cdef
24.4 12 60 51.43 cde
42.7 60 50.40 def
42.7 60 50.60 cdef
42.7 12 60 50.70 cdef
61 60 47.93 f
61 60 43.57 g
61 12 60 50.33 def
60°C 54.07 be
8 60°C 51.53 cde
12 60°C 52.57 cd

a-g: Lowercase letters indicate significant differences (p<0.05) among the samples
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Table 4 Effect of thermal and ultrasound treatments on anthocyanin content in pomegranate juices

Amplitude (um) Time (min) Temperature (ct) Anthocyanin content (mg/1)
25°C 308.8 abcd
Pasteurization (90°C, 30™) 2779 ¢g
24.4 4 25 317.6a
24.4 8 25 313.4 ab
24.4 12 25 312 ab
42.7 4 25 302.8 abcde
42.7 25 293.4 bedefg
42.7 12 25 295.0 bedefg
61 4 25 297.5 abcdefg
61 25 314.3 ab
61 12 25 298.9 abcdef
24.4 4 60 287.3 efg
24.4 60 296.7 bedefg
24.4 12 60 311.7 abe
42.7 4 60 304.5 abcde
42.7 60 295.5 bedefg
42.7 12 60 289.0 defg
61 4 60 288.7 defg
61 60 300.8 abcdef
61 12 60 281.6 fg
4 60°C 300.0 abedef
60°C 292.3 cdefg
12 60°C 294.2 bedefg

a-g: Lowercase letters indicate significant differences (p<0.05) among the samples
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The purpose of this study is to investigate the effect of thermosonication in comparison with usual
pasteurization methods on bioactive compounds and some of the properties of pomegranate juice
(Brix, pH, acidity, vitamin C content, phenolic compounds, antioxidant properties and anthocyanin
content). The treatments were: controlled sample (without treatment), pasteurized sample (90, 30 °C),
heated sample at 60 ° C for 4,8,12 min, ultrasound sample without heating for 4,8, 12-minute with
amplitudes of 24.4, 42.7, 61 um, ultrasound sample with heating (60 ° C for 4,8,12 minutes) with 24.4,
42.7 and 61 um amplitudes. The results showed that the treatments did not have a significant effect on
the Brix, pH and acidity of pomegranate juice. Pasteurization treatment was one of the treatments that
had the highest reduction in quality parameters of samples. The highest percentage of vitamin C
degradation in 34.1% pomegranate juice was due to pasteurization and long periods of high level of
temperature about 60 ° C resulted in 28.7% decrease in vitamin C. The highest phenolic content was in
the treatment at 25 °© C, 61 um in 12 minutes which increased this trait by 22%, and pasteurization
treatment reduced 27.9% of phenolic content. Antioxidant activity decreased by 8.8% due to
pasteurization. Sonication treatments with high intensity at 25 °C and long period increased this trait
by 10.5 %. Pasteurization and ultrasound treatments at 60 ° C, 61 pm in 12 min, have a significant
effect on the anthocyanin content of pomegranate juice and decreased this trait by 10 and 8.8%. In
general, the results of the study indicate that the increase in the amplitude of ultrasound, temperature
and duration of treatment, reduces the positive effect of these treatments on quality parameters and
even reduces these traits significantly and due to the combined results, ultrasound amplitude of 42.7
um at 60 ° C can be the most effective treatment to maintain the quality parameters of pomegranate
juice compared with the pasteurization method.
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