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3. Dichloran Rose-Bengal Chloramphenicol Agar
4. Plate Count Agar
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1. Cavitation
2. Dispersion
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5. RAL standard color sheets
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Tablel Processing conditions used during
ultrasound treatments

Time Frequenc Temperature
Samples i) (l?Hz) ' ?"C)
Control - - -

HP 5 - 70-75
S37/5 5 37 25
S37/10 10 37 25
S37/15 15 37 25
S80/5 5 80 25
S80/10 10 80 25
S80/15 15 80 25
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Table 2 Titratable acidity, pH, and total soluble solids of orange juices
Samples TA pH TSS (“Brix)
Control 0.85 £ 0.04* 3.70 £ 0.02° 11.03 £0.06*
HP 0.90 £0.01* 3.76 £0.01* 11.10£0.10%
S37/5 0.94 +£0.07% 3.72 £0.03* 11.00+0.10%
S37/10 0.92 £0.10% 3.75+£0.02° 11.17+0.15%
S37/15 0.93+£0.14* 3.71+£0.01* 11.13+0.15%
S80/5 0.89 +0.09* 3.75+0.01° 11.17 £0.25%
S80/10 0.89 +£0.03% 3.72 £ 0.04* 11.13+0.15%
S80/15 0.87 £0.04* 3.74 +£0.04* 11.13£0.12%

All of the results are presented as mean + standard deviation of the means. Points labeled with different
subscript letters in the same group are significantly different (p<0.05).Control (no treatment); HP (heat
pasteurization); S37/5 (sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for10 min); S37/15
(sonication at 37 Hz for 15 min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10
min); S80/15 (sonication at 80 Hz for 15 min). TA: titratable acidity: grams of citric acid per 100 mL of juice;
TSS: total soluble solids.
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Fig 1 Effects of ultrasound on the browning index (a) and opacity index (b) of orange juices. All of the results
are presented as mean + standard deviation of the means. Points labeled with different subscript letters in the
same group are significantly different (p<<0.05).Control (no treatment); HP (heat pasteurization); S37/5
(sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15 (sonication at 37 Hz for 15
min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10 min); S80/15 (sonication at 80
Hz for 15 min).
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Table 3 Color parameters of orange juices

*

*

*

Samples L a b AE
Control 58.96 + 1.28" 8.31+132° 59.17+0.77° 0.00+ 0.00?
HP 58.57 + 0.49* 10.58+ 0.66 58.01+ 1.93° 3.27+0.79
S37/5 57.89 +0.13° 8.59+1.13° 59.04 + 0.64° 326+ 097
$37/10 58.77+ 0.10% 6.33 £ 0.09* 59.82 +0.39% 2.39+ 0.85%
S37/15 59.06 + 0.20" 5.20+0.47° 59.04 +0.13% 2.44+ 117
S80/5 57.98 + 0.69° 8.31 +0.09® 59.17 +£0.52° 1.96 +0.32°
S80/10 58.38 +0.28% 6.61 = 0.32%¢ 59.56 +0.39* 1.67 £0.51°
S80/15 58.77 + 0.49% 6.43 +0.09* 58.66 + 1.29% 2.12+ 1.05°

All of the results are presented as mean + standard deviation of the means. Points labeled with different
subscript letters in the same group are significantly different (p<0.05).Control (no treatment); HP (heat
pasteurization); S37/5 (sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15
(sonication at 37 Hz for 15 min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10
min); S80/15 (sonication at 80 Hz for 15 min).
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Fig 2 Survival of total plate counts (a) and fungi (b) of orange juices.All of the results are presented as mean +
standard deviation of the means. Points labeled with different subscript letters in the same group are
significantly different (p<<0.05). Control (no treatment); HP (heat pasteurization); S37/5 (sonication at 37 Hz for
5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15 (sonication at 37 Hz for 15 min); S80/5 (sonication at
80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10 min); S80/15 (sonication at 80 Hz for 15 min).
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Strong interest of consumers in acquiring minimally processed foods that conserve the different
micronutrients has raised the need to study the effect of food processing methods on quality attributes.
The aim of thisstudy was to determine the effect ultrasound treatment (for 5, 10, 15 min at 37 and 80
kHz frequency) on physicochemical properties (titratable acidity, pH, °Brix, browning index, opacity),
color attributes and microbial load (total microbial population, yeast and mold, and coliforms) of
orange juice. Results showed non-significant changes for titratable acidity, °Brix, and pH in sonicated
samples compared to control (p>0.05). The difference between browning and opacity indexes of the
sonicated samples and heating treatment sample was significant (p<<0.05) and the sonication caused to
decrease thebrowning and opacity indexes of orange juices. The color parameters investigation of
orange juice samples showed that the decreasing of frequency sonication and increasing the time of
treatment leads to increase the lightness (L*), and decrease of the redness (a*) of orange juice
samples. Significant reductions in the microbial load corresponding to sonication time were also
recorded (p<0.05). Results of the present study indicate that sonication coupled with mild
temperatures may be employed as a suitable technique for orange juice processing, and may be
applied to improve its safety, sensorial and nutritional quality.

Keywords: Browning degree, Cavitation, Orange juice, Shelf life, Sonication
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