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ABSTRACT

In the development of mulberry vinegar drinks, the effects of two maturity stages of
mulberry fruits on mulberry vinegar drinks were studied. It was found that the stage of fully riped
mulberry fruits (violet-black in color, 34.65+3.67 maturity index) was the optimal stage to produce
vinegar drinks, because of their higher antioxidant properties (total phenolic, flavonoid,
anthocyanin and EC,)) than the medium riped mulberry fruits (violet-red in color, 10.29+2.05
maturity index). The fully riped mulberry fruits juice were fermented by two steps of alcoholic
and acetic fermentation processes. The effects of various alcohol concentrations (6%, 9% and
12%) on antioxidant contents and antioxidant activity were investigated. The results showed that
the different alcohol concentrations significantly affected on antioxidant contents and antioxidant
activity during acetic fermentation process (p<0.05). Mulberry vinegar, obtained by fermented
juice with 9% alcohol content, had the highest acetic acid contents, total phenolic contents and
antioxidant activity (EC,)) of 1.07+0.01%, 285.20+6.10 mg GAE/100ml and 8.92+0.85
ml/100ml, respectively. Therefore, fermented juice with 9% alcohol content was appropriate for
mulberry vinegar making. The initial step of development of mulberry vinegar drinks was

performed using consumer survey (n=400). It was revealed that mulberry juice was selected as a



component added in vinegar drinks. The vinegar drinks formulation was studied in the second
step. The optimal formulation of mulberry vinegar drinks contained of 50% mulberry vinegar,
15% honey and 35% mulberry juice. The effects of thermal processes on antioxidant compounds
and antioxidant activity in mulberry vinegar drinks were investigated. Mulberry vinegar drinks
were pasteurized at different temperatures of 80, 85 and 90 °C with D,.,. = 1.5 min. Hot filling
at the temperature of 85 °C was also evaluated. Thermal processing resulted in significantly
marked losses on antioxidant compounds and antioxidant activity in all pasteurized temperatures
(p<0.05). The storage of these pasteurized products at 4 °C for 30 days resulted in slight loss in
total phenolic, total flavonoid and total anthocyanin contents. Pasteurization at 80°C significantly
retained higher of antioxidant activity, flavonoid and anthocyanin contents than those of thermal
processes. The developed mulberry vinegar drinks had 3.92+0.02 of pH value, 0.73+£0.01%
acetic acid, 15.7340.11° Brix, 0.35+£0.04% of residual alcohol content and 16.57+0.94 g/100ml
reducing sugar. The L* a* and b* values were 18.90+0.75 1.67+0.17 and 0.51+0.11,
respectively. In addition, mulberry vinegar drinks were safe to consume from both pathogenic
and food poisoning bacteria. This product was accepted by consumers (n=200) with slightly
like on overall liking, vinegar odor, sour, sweet and aftertaste. Moreover, mulberry vinegar
drinks had higher total flavonoid content (11.27+0.44 mgQE/100ml) and antioxidant activity

(14.18+0.41 ml/100ml) than that of similar products in the market.



