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Abstract. The number of people with type 2 diabetes mellitus (T2DM) increases 

every year so that low-sugar products are needed as an alternative to functional 

drinks for them. The aim of the study was to obtain a probiotic juice formula mixed 

with carrots, tomatoes and guava so that it could be used as a functional drink for 

people with T2DM. The research was conducted in 3 stages, namely: (1) Formula-

tion of probiotic juice, (2) Analysis of microbiological quality of probiotic juice, 

and (3) Sensory analysis of probiotic juice. The results showed that dilution had a 

very significant effect on the overall acceptance of probiotic juice, but decreased 

total lactic acid bacteria (LAB) and total acid. Storage time has a very significant 

effect on increasing total LAB, increasing lactic acid and overall acceptance of 

probiotic juice. The interaction between dilution and storage time was found in 

total LAB and overall acceptance which resulted in the best mixed probiotic juice 

characteristics, namely P2-H14 treatment with a total LAB of Log 10.98 CFU/mL, 

total of acidity 0.98%, and overall acceptance score of 3.92 (like). 
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The number of people with Diabetes Mellitus (DM) is increasing every year. In 2019 

people with DM in the world reached 463 million and is estimated to reach 578 million 

in 2030 [1]. The World Health Organization (WHO) predicts an increase in the number 

of people with DM in Indonesia from 8.4 million in 2000 to around 21.3 million in 

2030. Based on a report by the International Diabetes Federation (IDF) in 2019, Indo-

nesia was ranked 7th in the world with the number of sufferers reaching 10.7 million 

and 73.7% of DM sufferers in Indonesia did not realize that they had DM. The results 

of the Basic Health Research show that the prevalence of DM in the Indonesian popu-

lation is 10.9 [2]. The largest case of DM in the world is Type 2 Diabetes Mellitus 

(DMT2), so it is necessary to find alternative ways of prevention and control. 

Lactic Acid Bacteria (LAB) is one of Indonesia's biodiversity and is found in various 

fermented foods. Some LAB have the potential as probiotics that have functional ben-

efits for the body, including lowering blood glucose. LAB isolate has the potential to 

prevent and control T2DM because it is reported to be able to inhibit the -glucosidase 
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enzyme and has antioxidant activity [3]. Research in experimental animals also showed 

that LAB were able to control blood glucose, such as Lactobacillus rhamnosus [4] and 

L. casei CCFM419 [5]. Fermented products containing LAB is also reported to be able 

to control blood glucose, for example carrot juice fermented with L. plantarum 

NCU116 [6]. Fruit or vegetable juices fermented with probiotic bacteria also have sen-

sory properties that are acceptable to consumers such as pineapple juice fermented with 

L. acidophilus LA-5 [7], lime juice fermented with L. plantarum SI-1 and L. pentosus 

MU-1 [8], orange juice fermented with P. acidilactiti CE51 [9] and mixed juice made 

from oranges, carrots, apples and jujubes fermented with S. thermophilus [10] 

Lactobacillus rhamnosus R23 has been isolated from breast milk and has the poten-

tial as a probiotic [11]. Studies of its functional properties have also been carried out, 

namely to prevent diarrhea [12], reduce cholesterol [13] and lower blood glucose [4] 

These potential isolates need to be applied to food or beverage products as functional 

food. Fermented products that are widely used are usually milk-based, but their con-

sumption is limited because they cannot be consumed by lactose intolerant sufferers 

and vegetarians. One alternative product that can be developed is probiotic juice. Pro-

biotic juice is juice made from fruits and vegetables (carrots, tomatoes and guava), then 

fermented with L. rhamnosus R23. Carrots, tomatoes and guavas have a low glycemic 

index of 35.86, 38.38, 32.25 and are rich in antioxidants, respectively [14]. Fruits and 

vegetables are also rich in vitamins and minerals that can be fermented by L. rhamnosus 

R23 so as to increase their viability. 

2 Method 

The research was conducted in 3 stages, namely: (1) Formulation of probiotic juice, (2) Anal-

ysis of microbiological quality of probiotic juice, and (3) Sensory analysis of probiotic juice. 

Preparation of Lactobacillus rhamnosus culture 

LAB isolates in the form of dry cultures (lyophiles) were transferred to sterile 

MRS broth (MRSB) media. The tube containing the LAB culture suspension was incu-

bated at 37°C for 24 hours, then the culture was streaked using a loop on an inclined 

MRS agar (MRSA) medium. LAB cultures were incubated at 37°C for 48 hours. LAB 

culture on slanted MRSA was stored for a period of 1 month and stored in a refrigerator 

at 5°C. Each time the test will be carried out, 1 ose is taken and inoculated in 10 ml of 

MRSB, then incubated at 37°C for 24 hours. Culture refresher was performed twice by 

inoculating 0.1 ml of liquid bacterial culture in 9.9 ml of MRSB, and incubated at 37oC 

for 24 hours. LAB culture is ready for use. 

 

Probiotic Juice Making10 

The flow chart for making probiotic juice is presented in Figure 1. The probiotic 

juice produced will be stored at 40C for 28 days. Observations will be made on days 0, 

7, 14, and 21. 
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Figure 1. Probiotic Juice Making Flow Chart 

 

 

Total BAL Test 

Total LAB testing was carried out using the Total Plate Count method. A total of 1 

mL of probiotic juice was put into 9 mL of sterile physiological saline solution. From 

the mixture obtained a dilution of 10-1. The mixture was then homogenized and 1 mL 

of the solution was taken from the first tube and put into the next test tube containing 9 

mL of physiological saline solution so that a dilution of 10-2 was obtained and so on 

until the appropriate dilution was obtained (10-5 to 10-7). From the desired dilution, 1 

mL was taken and put into a sterile petri dish, then about 15 mL of sterile MRSA me-

dium was added. The plates were incubated at 37oC for 48 hours and the colonies 
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growing were counted using the Colony Counter. The total colonies counted were be-

tween 25 and 250 colonies per petri dish. 

 

Total Acid Test 

Acidity testing is done by measuring the level of acid equivalent to lactic acid by the 

titration method. Probiotic juice was centrifuged at 3500 rpm for 15 minutes. A total of 

1 ml of the supernatant was diluted 10 times, then titrated with 0.1 N NaOH until a 

constant pink color (phenolphthalein indicator) was formed. 

 

Sensory / Hedonic Test 

Sensory assessment of probiotic juice was carried out by hedonic test to assess the 

acceptance of aroma, color, taste and overall acceptance of the product. Before the sam-

ple was presented to the panelists, 80 mL of mixed probiotic juice was added with 40 

mL of a 65% sucrose solution. Then, 12 cups containing 20 mL of mixed probiotic juice 

samples were coded with 3 digits and presented randomly to 25 panelists with the cri-

teria of semi-trained panelists. Sample presentation was carried out at 4 test booths with 

2 presentations (6 samples each). Each sample cup has 1 main spoon and each panelist 

is given another 12 spoons to try each sample in turn. Before moving to another sample, 

the panelists neutralized the senses by drinking mineral water that had been provided. 

3 Result and Discussion 

The quality of probiotic juice includes microbiological, chemical and consumer assess-

ments of the product sensory. Total LAB of probiotic juice in various treatments and 

storage are presented in Table 1. The difference in total LAB was caused by differences 

in the adaptability of each isolate to the growth media used. The amount of LAB re-

quired to be consumed and has a positive effect on health ranges from 107 to 109 

CFU/ml. The results of this study indicate that the total LAB of probiotic juice meets 

the requirements for consumption, thus causing a positive effect on health.  

Table 1. Total LAB of probiotic juice in various treatment and storage 

Treatment 
Total LAB (log CFU/ml) 

Day-0 Day-7 Day-14 Day-21 

P0 11.25 + 0.57 11.32 + 0.87 11.45 + 0.57 11.75 + 0.68 

P1 11.02 + 0.81 11.21 + 0.83 11.30 + 0.81 11.45 + 0.54 

P2 10.32 + 0.37 10.83 + 0.57 10.98 + 0.64 11.05 + 0.96 

P3 10.04 + 0.27 10.35 + 0.89 10.55 + 0.34 10.75 + 0.58 

 

LAB can grow to the maximum amount depending on the nutrient content available 

in the growth medium. A high amount of LAB will cause metabolic activity to increase 

so that more metabolites are produced. During the fermentation process, sugar under-

goes a metabolic process into organic acids, including lactic acid, so the more LAB, the 

28             E. Farida and Y. N. A. Lestari



higher the amount of lactic acid produced. The total acidity of probiotic juice in various 

treatments and storage is presented in Table 2. LAB cultures use more glucose than 

galactose as an energy source in their metabolic processes. Furthermore, the results of 

the hydrolysis of lactose are converted into lactic acid through the Embden Meyerhof 

pathway by homofermentative bacteria. 

Table 2. Total Acids of Probiotic Juices at Various Treatments and Storage 

Treatment 
Total acid (%) 

Day-0 Day-7 Day-14 Day-21 

P0 1.15 + 0.02 1.32 + 0.05 1.43 + 0.05 1.55 + 0.08 

P1 1.02 + 0.03 1.10 + 0.02 1.15 + 0.07 1.34 + 0.04 

P2 0.67 + 0.04 0.77 + 0.04 0.98 + 0.02 1.25 + 0.07 

P3 0.54 + 0.03 0.66 + 0.06 0.75 + 0.07 0.99 + 0.02 

 

Generally, drinks containing probiotics are stored at cold temperatures. Probiotic 

juice stored at room temperature will be more easily damaged, so the method of storing 

probiotic juice at cold temperatures is used to help slow down the activity of probiotics. 

During the cold storage process there will be a process of changing the microbiological 

and sensory properties of the probiotic juice. The quality criteria that must be met to 

obtain a good mixed probiotic juice in addition to maintaining the viability of microor-

ganisms is that its sensory characteristics must be accepted by consumers. 

The level of acidity in probiotic juice due to LAB metabolism will affect con-

sumer acceptance of the sensory properties of the product, especially the characteristic 

aroma and taste of probiotic drinks. The panelists' overall acceptance of probiotic juice 

can be seen in Table 3. Panelists still prefer probiotic juice stored at 4 0C for 21 days. 

Overall, the color, aroma and taste of the probiotic juice were acceptable to the panel-

ists. The interaction between dilution and storage time was found in total LAB, Total 

of acidity and overall acceptance which resulted in the best mixed probiotic juice char-

acteristics, namely P2-H14 treatment with a total LAB of Log 10.98 CFU/mL, total of 

acidity 0.98%, overall acceptance score of 3.92 (like). 

Table 3. Probiotic juice acceptance based on sensory analysis 

Treatment 
Storage Duration 

Day-0 Day-7 Day-14 Day-21 

P0 3.85 3.83 3.75 3.67 

P1 3.95 3.90 3.95 3.75 

P2 4.00 3.95 3.92 3.85 

P3 4.00 3.87 3.75 3.75 
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4 Conclusion 

Dilution had a very significant effect on increasing LAB viability and overall ac-

ceptance of probiotic juice. Storage time has a very significant effect on increasing total 

LAB and LAB viability, increasing lactic acid, and overall acceptance of probiotic 

juice. The interaction between dilution and storage time was found in total LAB and 

overall acceptance which resulted in the best mixed probiotic juice characteristics, 

namely P2-H14 treatment with a total LAB of Log 10.98 CFU/mL, total acid 0.98% 

and overall acceptance score of 3.92 (like).  
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