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Table 1. Effect of thermal and ultrasound treatments on vitamin C content in red grape juices

Temperature (°C) Time (min) Amplitude (pm) Vitamine C (mg/100ml)
L (a2d) Ol (s Sen) Dol p o St sl A
25 8.533 ab

Pasteurization 90 C, 30" 6.167h
60 4 8.333 abc
60 8 8.333 abc
60 12 7.767 cde
25 24.4 8.633 a
60 24.4 7.900 cde
25 24.4 8.533 ab
60 24.4 8.267 abc
25 12 244 8.500 ab
60 12 24.4 7.633 de
25 42.7 8.133 abed
60 42.7 7.767 cde
25 42.7 8.033 bed
60 42.7 7.900 cde
25 12 42.7 7.900 cde
60 12 42.7 7.633 de
25 61 8.000 bed
60 61 7.400 ef
25 61 7.900 cde
60 61 7.033 fg
25 12 61 7.833 cde
60 12 61 6.733 g
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a-g: 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 red grape juices

Temperature ( ¢) Time (min) Amplitude (pm) Phenolic content (mg/1)
les (azds) Ol (oo ,Sae) sl p s B (Sl gme
25 2118 cde

Pasteurization 90 ¢ , 30 ” 1611 g
60 4 2141 cde
60 8 2082 de
60 12 2056 de
25 24.4 2117 cde
60 24.4 2113 cde
25 24.4 2154 bede
60 24.4 2052 de
25 12 244 2166 bed
60 12 244 2104 cde
25 42.7 2145 bede
60 42.7 2050 de
25 42.7 2257 be
60 42.7 1999 ef
25 12 42.7 2171 bed
60 12 42.7 2052 de
25 61 2466 a
60 61 1874 £
25 61 2295 b
60 61 2186 bed
25 12 61 2238 be
60 12 61 1453 h
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a-h: 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 red grape juices

Antioxidant activity

Temperature ( ¢) Tin?? (@in) Am/plitude (Hm) A (Percentage inhibition)
- () L) el 2 (55 9 S s 2
25 45.57 cdef

Pasteurization 90 ¢ , 30 ” 39.63 j
60 4 42.43 ghij
60 8 44.43 fgh
60 12 42.93 fgh
25 244 47.43 bede
60 244 45.03 efg
25 244 45.50 cdef
60 244 42.67 fgh
25 12 244 43.07 fgh
60 12 244 42.43 ghyj
25 42.7 48.20 bed
60 42.7 49.07 b
25 42.7 49.50 b
60 42.7 45.67 cdef
25 12 42.7 49.47 b
60 12 42.7 45.27 defg
25 61 48.70 b
60 61 41.80 hyj
25 61 53.03a
60 61 41.27
25 12 61 48.37 be
60 12 61 41.53 hyj
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a-j: 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 red grape juices

Temperature ( ¢) Time (min) Amplitude (pm) Anthocyanin content (mg/1)
Les (a23s) Oles (o3 S0) Sogusl p ol sl 55T (gl g2
25 443.9 abc

Pasteurization 90 ¢, 30 ” 4109 ef
60 4 442.5 abed
60 8 420.2 cdef
60 12 419.5 cdef
25 4 24.4 454.5 ab
60 4 24.4 415.1 cdef
25 8 24.4 468.7 a
60 8 24.4 419.8 cdef
25 12 24.4 413.6 def
60 12 24.4 424.7 cdef
25 4 42.7 433.2 bede
60 4 42.7 421.8 cdef
25 8 42.7 416.3 cdef
60 8 42.7 400.8 f
25 12 42.7 422.2 cdef
60 12 42.7 426.9 cdef
25 4 61 416.7 cdef
60 61 415.9 cdef
25 8 61 421.1 cdef
60 8 61 412.3 ef
25 12 61 404.4 ef
60 12 61 403.2 f
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a-f: Lowercase letters indicate significant differences (p<0.05) among the samples
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Abstract

Background and Objectives: Thermal pasteurization destroys bioactive compounds.
Therefore, there is a need for a technique that provides microbial stability and stability while
preserving biologically active compounds in grape juice. In recent years, the application of
ultra-sonication in food processing has been considered for its ability to deactivate
microorganisms with very little or no effect on bioactive compounds and nutritional properties
of food. Ultrasound is considered as one of the potential non-thermal pasteurization techniques
in the production of juices and is an effective method for maintaining the qualitative properties
of juices. These properties have the advantage of thermal pasteurization. The purpose of this
study was to investigate the effect of thermal ultrasound in comparison with the usual
pasteurization method on bioactive compounds and some characteristics of red grape juice
(Brix, pH, acidity, vitamin C, phenolic content, antioxidant properties and anthocyanin content).

Materials and Methods: In this research, the red grape juice was prepared from the fruit. The
treatments were: controlled sample (without treatment), pasteurized sample (90 °C,30"), heated
sample at 60 °C for 4,8,12 min, ultrasound sample without heating for 4,8,12 min with
amplitudes of 24.4, 42.7, 61 pm, ultrasound sample with heating (60 °C) for 4,8,12 min with
24.4, 42.7 and 61 pm amplitudes. The effect of treatments on Brix, pH and acidity, phenilic
content, ascorbic acid content, antioxidant activity and anthocyanin content of the samples were
investigated.

Results: According to the results, the treatments did not have a significant effect on the pH, pH,
and acidity of red grape juice. Pasteurization treatment caused the greatest reduction in the
qualitative characteristics of the samples. The highest percentage of degradation of ascorbic acid
content in red grape juice was 28.2% which was related to pasteurization treatment, and high
temperatures at 60 ° C and long duration also had the most significant decrease in ascorbic acid
compared to other treatments. The highest phenolic content was observed in treatment with
temperature of 25 °© C and duration of 4 minutes with intensity 61 pm. The antioxidant activity
of juice was significantly reduced by pasteurization and high temperatures with high levels. The
highest antioxidant activity was related to treatment at 25 °© C for 8 minutes and 61 pm intensity,
which increased antioxidant activity compared to control sample of 16.4%. Pasteurization
treatment reduced 7.4% of the anthocyanin content of red grape juice and at high levels of
sonication, increasing the duration and treatment temperature had a negative effect on the
content of anthocyanin and reduced it to 7.9%.

Conclusion: According to the results of this study, it can be stated that pasteurization treatment
in most cases had a negative effect on the qualitative traits of red grape juice and by using
thermosonication in producing red juice at lower temperatures than pasteurization, higher
qualitative traits can be achieved. Therefore, the use of average values of ultrasound intensity
(42.7 pm) at 60 ° C for red grape juice is recommended.
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