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Fig. 2- Changes in cell counts of Lactobacillus strains in fermented black raspberry juice. Different
capital letters show the significant difference (p <0.05).
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Fig. 3- Changes in pH of black raspberry juice during fermentation for 48 h. Different capital letters
show the significant difference (p <0.05).
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Fig. 4- DPPH scavenging of black raspberry juice during fermentation by samples of Lactobacillus
strains. Different capital letters show the significant difference (p <0.05).
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Fig. 5- Beta carotene bleaching of black raspberry juice during fermentation by samples of
Lactobacillus strains. Different capital letters show the significant difference (p <0.05).
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Fig. 6- Total phenolic content of black raspberry juice during fermentation Lactobacillus strains.
Different capital letters show the significant difference (p <0.05).
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Fig. 7- Total flavonoid content of black raspberry juice during fermentation by Lactobacillus strains.
Different capital letters show the significant difference.
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Fig. 8- Total anthocyanin content of black raspberry juice during fermentation by Lactobacillus
strains. Different capital letters show the significant difference (p <0.05).
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Abstract

The purpose of this study is to investigate the effects of the ultrasound extraction method on phenolic
compounds and improve the properties of black raspberry juice (Rubus dolichocarpus) by adding
Lactobacillus gaseri and L. casei bacteria. First, raspberry juice was extracted by ultrasonic method with
constant frequency at 225, 245, 265 and 285 watts and different times of 30, 60, and 90 minutes at
temperatures of 25, 35, 45, 55, and 65 degrees Celsius. The highest amount of phenolic compounds was
obtained at the power of 285 watts and time of 90 minutes at temperatures of 25, 35, and 45 degrees
Celsius. Then, the bacteria were inoculated in ultrasonicated black raspberry juice, and the amount of
change in phenolic and flavonoid compounds, anthocyanins, and antioxidant power and inhibition of alpha-
amylase enzyme and tyrosinase formation at different hours of fermentation was determined and observed
that with increasing fermentation hours, the biological power of fruit juice and inhibition of alpha-amylase
and tyrosinase enzymes increased. The amount of phenolic and flavonoid compounds also increased with
increasing fermentation time, but the amount of anthocyanins decreased and the biological properties of
fermented fruit juice were improved by more than 40%. The ultrasounded fruit juice samples' antioxidant
power and the fermentation process in tilapia fish were also investigated for 15 days. According to the
obtained results, among the raspberry juice samples, the fruit juice sample extracted with ultrasound and
fermented with Lactobacillus gaseri was the strongest sample in reducing the amount of TBARS.

Keywords: Black raspberry juice, Lactic acid bacteria, Antioxidant, Inhibition of alpha-amylase,
Tyrosinase inhibition
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