Journal of Applied Microbiology in Food Industry (Volume 11 — Issue 4) ... Pages 62 t0 78 I

Production of functional synbiotic beverage from watermelon juice and

investigating its pHysical, chemical, microbial and sensory properties
Rozhin Din Koha Fard Kohan'* Atoosa Farrokh*
1. Department of Food Science and Technology, Qa.C., Islamic Azad University, Qazvin, Iran.

Received Date:2025.05.19 Accepted Date:2025.09.28

[ Downloaded from amfi.ir on 2026-01-29 ]

Abstract

Nowadays, probiotic products on the market are mostly dairy based; however, the demand for non-dairy probiotic
and prebiotic products has recently increased. The purpose of this study was to produce a functional synbiotic
beverage from watermelon juice and to investigate its physical, chemical, microbial, and sensory properties with
different concentrations of inulin (0%, 1.5%, and 3%) and using Lactobacillus acidophilus. The samples were
stored at 4°C for 21 days. Physicochemical properties, microbial counts, and sensory characteristics were
evaluated at production, after fermentation, and during the first, second, and third weeks of storage. Data were
analyzed using ANOVA and Duncan's multiple range tests at a 95% confidence level. The results showed that
during storage, pH and probiotic viability decreased, while acidity and viscosity significantly increased (p < 0.05).
The highest probiotic viability after 21 days was observed in the treatment containing 3% inulin during the first
week (10.4 log CFU/ml). Sensory evaluation scores decreased progressively with increasing storage time.
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EXTENDED ABSTRACT

Introduction :The functional beverage group is one of the most important products that have been developed as
new products in recent years. Watermelon (Lanatus Citrulus) is from the Cucurbitaceae family and is native to
the tropical regions of southern Africa and the Middle East. Watermelon contains 93% water, and its main
nutritional components include carbohydrates, vitamin A, vitamin C, and lycopene, which is known to be an anti-
cancer compound. Probiotics are defined as live microorganisms that, when present in appropriate amounts in the
digestive tract, exert beneficial effects on the host. According to the Food and Agriculture Organization of the
United Nations and the World Health Organization, a probiotic product is a product that contains at least 10°
CFU/ml of live probiotic microorganisms at the time of consumption. Prebiotics are short-chain carbohydrates
that are not digested by enzymes in the digestive system and selectively stimulate the growth and activity of
specific bacterial species in the digestive tract. Prebiotics can also be used to enhance the growth of probiotics.
Prebiotics can not only support the growth and stability of probiotic bacteria as a nutritional factor, but some of
them alone also have beneficial effects on the health status of the consumer's host cell, and inulin is one of them.
The term synbiotic is used when a product contains both probiotics and prebiotics. The aim of this research is to
produce a functional watermelon juice beverage using Lactobacillus acidophilus and inulin.

Materials and Methods: For this study, watermelon, Lactobacillus acidophilus and inulin were purchased. First,
watermelon beverage was prepared, inulin was added to the samples, the treatments in this study included the
control sample, 0, 1.5 and 3% and pasteurization was performed. Then, the probiotic bacterium Lactobacillus
acidophilus was added to the treatments and the treatments were transferred to an incubator for 48 hours at 37°C
for anaerobic fermentation. After fermentation, the treatments were transferred to a refrigerator at 4°C for three
weeks and during the three-week storage period, they were evaluated in terms of bacterial viability, mold and
yeast measurement, coliform measurement, pH, acidity, Brix, viscosity, and organoleptic properties using the 5-
point hedonic method.

Statistical tests of the obtained results were performed using SPSS version 22 software. Comparison of the
obtained results (physicochemical properties, probiotics count, sensory properties) was performed using one-way
analysis of variance (ANOVA). Significant differences in the mean difference were examined using Duncan's
multiple range test at a confidence level of 95%.

Results and Discussion :During fermentation, the number of probiotic bacteria increased and decreased at the

end of 21 days. At the end of the storage period, the highest microbial count was related to the treatment containing
3% inulin in the first week at about 9 log CFU/ml and the lowest was related to the treatment containing 0% inulin
at about 7.93 log CFU/ml. As storage time passes, the production of metabolites such as organic acids and the
lack of sugars increase the death of bacteria. The viability of probiotic bacteria in beverages depends on important
factors such as pH, temperature and storage time. In this study, no mold, yeast or coliforms were observed in any
of the treatments. The findings of the study show that during the storage period, with increasing storage time, the
pH of the beverage decreased, and the acidity increased. At the end of the storage period, the lowest pH value was
related to the treatment containing 3% inulin in the third week of storage and the highest pH value was related to
the treatment containing 3% inulin before fermentation. Also, the lowest acidity value was related to the treatment
containing 3% inulin before fermentation and the highest acidity value was related to the treatment containing 3%
inulin in the third week of storage. This is due to the survival of probiotic bacteria and the production of organic
acids during storage. At the end of 21 days, the Brix of all treatments decreased, the highest Brix belonged to the
sample containing 3% inulin (11.7) and the lowest Brix belonged to the control sample (8.72). In justification of
this, it can be stated that by performing the fermentation process by bacteria and converting sugars into organic
acids and a series of volatile compounds, a decrease in the amount of sugar and, as a result, a decrease in Brix
occurred. According to the results, the viscosity increased in all treatments, the lowest viscosity on the first day
belonged to the control sample and the highest viscosity was related to the treatment containing 3% inulin at the
end of the storage period. After the fermentation period and in general, the sensory evaluation results showed that
the sensory evaluation score decreased with increasing storage time of the samples. The results of this synbiotic
beverage study showed that at the end of 21 days of storage, the bacterium Lactobacillus acidophilus had favorable
probiotic properties and adequate viability. With increasing storage time, the pH and Brix of the probiotic beverage
decreased, and the acidity and viscosity increased. Also, with increasing storage time, the organoleptic properties
of fermented beverage decreased significantly. Overall, the results of this study showed that it is possible to
produce a functional watermelon juice beverage using an appropriate probiotic strain.
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