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ABSTRACT:  

The goal of this study was to provide non-dairy probiotic drinks for people who are unable to eat dairy because 

of lactose intolerance, vegetarianism, or other medical issues. When searching for a different probiotic carrier. 

Lactobacillus acidophilus was used to produce a fermented functional beverage based on a blend of papaya, 

beetroot, and carrot juice. Bacterial growth, brix, and the factor of consumption of reduction sugars were 

assessed upon fermentation and over the 25-day storage period at 4°C Probiotic juice’s approximate 

composition was determined to be 26% higher in protein and 17% lower in carbs when compared to fresh 

carrot and beetroot juice. The optimal pH and fermentation temperature for the production of probiotic carrot 

and beet root juice were found to be 6.1 and 37°C, respectively, using the CCRD, RSM, and statistical analysis. 

The outcomes from this study have provided new insights into the possibility of fermented carrot-beet juice 

as a vehicle for the growth of probiotic. 

Key word: probiotic beverage, Lactobacillus acidophilus, Beetroot, Carrot, Papaya, Culture media. 

INTRODUCTION: 

The concept of nutrition has changed over time, moving from foods that feed our bodies’ energy to diets that 

offer physiological benefits for the prevention and treatment of disease.  The concept of functional food was 

developed based on the previously mentioned idea that a balanced nutritional intake is necessary for the human 

body’s metabolism to avoid excess or deficiency of specific components, hence guaranteeing the well-being 

of consumers.  Historically, poor intakes of fiber, vitamins, and essential minerals, as well as high intakes of 

sugar, salt, and saturated fats have affected the nutritional health of populations.  Chronic degenerative diseases 

that are not communicable are mostly caused by these practices.  In order to reduce the prevalence of these 

diseases, it has been proposed that new food products be created that include biologically active components.  

[1] 
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According to FAO/WHO (2002), probiotics are “live microorganisms which when administered in adequate 

amount confers health benefits to the Host.”  On the other hand, probiotics are defined as live microbial feed 

additives that enhance the intestinal microbial balance of the host animal. [2] 

There are two categories of probiotic products:  Products that contain dairy probiotics include various types 

of yogurt, cheese, cream, yogurt water, butter, ice cream, newborn formula, whey-based beverages, and dairy 

sweets.  Grain, confectionery, various beverages like juice and non-alcoholic beer, baby food and meet product 

as non-dairy probiotic. [3]  

One of the more widely utilized vegetables in human nutrition, the carrot (Daucus carotu L.), was selected as 

a carrier because it is a vitaminized food that is high in beta carotene, ascorbic acid, and tocopherol.  Carrots 

are low in protein and fat but high in calcium, phosphorus, iron, potassium, magnesium, copper, manganese, 

and sulphur [4]. 

Beetroot includes a variety of minerals, including salt, magnesium, potassium, vitamin C, betanin, and 

antioxidants.  Beet root contains phenolic compounds, carotenoids, Betalains, vitamins, and minerals, all of 

which are significant bio compounds and micronutrients, making it the tenth most powerful vegetable with 

antioxidant qualities.  Betalains are found mostly in two forms: Batacyanin (red-violet) and Betaxanthin 

(yellow-orange). Betalains is a water-soluble, nitrogen-containing natural pigment with a high colouring 

capacity as well as antiviral, antioxidant, and anti-inflammatory properties, anti-cancerous, and no adverse 

effects. Red beet root contains large amounts of both subclasses of Betalains, betacyanin (red-violet colour) 

and Betaxanthin (yellow-orange colour).  An effort was made to harness all of the health benefits of beetroot 

in the form of a drink.  [5]  

Papaya (Carica papaya L.) contains biologically active components such as carotenoids, which boost the 

immune system and reduce the risk of degenerative diseases (Sentanin & Rodriguez Amaya, 2007; McGraw 

& Ardia, 2003).  Its pulp has appealing sensory, chemical, and digestive properties, making it an excellent 

food for the production of various goods such as nectars. However, papaya nectar is not widely and popularly 

marketed in Brazil, a tropical country with significant potential for fruit processing. As a result, papaya nectar 

with the ability to be claimed as prebiotic is necessary and represents a unique functional product. [6] 

The study looks into the suitability of beetroot carrot and papaya juice as probiotic carriers.  Optimize 

formulation parameters: To maximize probiotic viability and product quality, researchers will identify the ideal 

fermentation conditions, such as pH, temperature, and fermentation time.  Probiotic viability and stability will 

be evaluated in order to ensure the product’s effectiveness. Assess the nutritional and functional properties: 

The researchers will examine the probiotic beverage’s nutritional content, antioxidant activity, and other 

health-promoting characteristics.  Determine the effect of fermentation on the sugar content.
 [7] 
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NUTRITIONAL FACT: 

Nutritional  

contain  

Carrot Beetroot Papaya 

Calories 41cal 43cal 39cal 

Water 88% 88% 88% 

Protein 0.9 gm 1.6 gm 0.6 gm 

Sugar 4.7 gm 6.8 gm 5.9 gm 

Carbohydrate 9.6 gm 9.6 gm 9.8 gm 

Fiber 2.8 gm 2.8 gm 2  gm 

Fat 0.2 gm 0.2 gm 0.1 gm 

Vitamins Vitamin A,B6,K1 Vitamin B9, C Vitamin A,C,E 

Minerals Potassium Manganese, 

potassium, iron 

Magnesium, 

potassium, calcium 

Other compound Carotenoids ,Beta 

carotene 

Betanin, inorganic 

nitrate 

Papain, 

Chymopapain, 

 

MATERIAL AND METHOD 

MATERIAL: Raw material (Carrot, Beetroot and Papaya) Distilled water, MRS Agar medium, Autoclave, 

and Erlenmeyer flask, UV laminar flow, Incubator, Filter paper, and for juice purpose by using mixer grinder. 

METHOD: 

Preparation of Juice 

The freshly taken carrot, beetroot and papaya was clean and cut into small pieces. Take ratio 2: 1: 2 (2 carrots, 

1 beetroot and 2 slide of Papaya). Next grind gently to collect the juice and filter to make 500 ml. The juice 

was autoclaves at 15 lbs at 121C for 15 minutes.  

Preparation of MRS Agar Medium  

The medium was prepared by dissolving pepton1 gm, Beef extract 1 gm, yeast extract 0.5 gm, glucose 2.0gm, 

Dipotassium phosphate 0.2gm, sodium acetate 0.5gm, Ammonium citrate 0.1gm, Tween 80 0.1 ml, Agar 1.5 

gm, Distilled water 100ml. The dissolved medium was Autoclave at 15 lbs pressure at 121 c for 15 minutes. 

Then dissolved medium was kept at UV laminar flow for 10 minutes. 

Inoculums of Culture 

Inoculate the culture by using the streak plate method, in which an inoculating loop is used for the streaking. 

Sterilize an inoculating loop by heating it in a flame until red-hot, and then allow it to cool. Dip the loop into 

the bacterial culture and streak it over one quadrant of the agar surface in a zigzag pattern. Re-sterilize the 

loop, let it cool, and streak the second quadrant by dragging from the edge of the first streak. Repeat the 

process for the third and fourth quadrants, sterilizing the loop between each streak. Finally, close the plate, 

invert it, and incubate it 35–37°C for 24 to 48 hours to allow isolated colonies to grow 

http://www.ijrti.org/
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                  Fig.1 Agar medium                       Fig. 2 Sterilization of loop                Fig .3 Streaking 

The applied microorganisms to produce probiotic drink  

To prepare the probiotic beverage, start by adding the Growing probiotic microorganisms to the prepared juice. 

Then, transfer the juice to an incubator and let it ferment at 37°C for 48 hours. According to Saxelin et al. 

(1999), this temperature is ideal for the growth of probiotic bacteria like Lactobacillus acidophilus. Once 

fermentation is complete, move the flasks to a refrigerator set at 4°C to help preserve the beverage and extent 

its shelf life. 

                                                                    Fig.4 Probiotic Juice 

EVALUATION TEST AND RESULT: 

1. Physical Evaluation: 

 Appearance: Clarity, presence of sediment, homogeneity 

 Colour: Brightness and appeal of the Reddish and orange colour  

 Aroma: pleasant fruity and fermented smell 

 Taste: Balancing sweetness, earthiness, slightly acidic  

 Texture/ Mouthfeel: Smooth, slightly thick but no grittiness  

 PH: 4.1 

 

 

http://www.ijrti.org/
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2. Microbial Content: 

MRS agar medium 

The medium was prepared by dissolving peptone 1 gm, Beef extract 1 gm, yeast extract 0.5 gm, glucose 

2.0gm, Dipotassium phosphate 0.2gm, sodium acetate 0.5gm, Ammonium citrate 0.1gm, Tween 80 0.1 ml, 

Agar 1.5 gm, Distilled water 100ml. The dissolved medium was Autoclave at 15 lbs pressure at 121 c for 15 

minutes. The autoclave medium was mixed well and poured into 100 mm petri plates (25-30ml/plate) while 

still molten. The 107 dilution was plated on the MRS agar medium by spread plate method and the plate was 

incubated at 37°C for 24 hrs. After incubation, bacterial colonies were isolated and plated in to a fresh plate. 

                       Fig 5: Enumeration of microorganism from test sample 

CFU (Colony forming unit)  

The given sample (o.1ml-cbl) was taken using spread plate method. The number of colonies forming units 

(cfu) was determined for test samples by spread plate method using lb agar cultured overnight at 37 °c in a 

bacteriological incubator.  

                   (No. of colonies × Total dilution factor) 

 CFU/ml = ________________________________________ 

                       Volume of culture plated in ml 

                     29×107 

              = _________ = 2.9 ×109 CFU/ml  

                      0.1 

The Lactobacillus acidophilus was present in the extract sample (CBL) was found to be 2.9 ×109 CFU/ml.  

3. Nutritional Content: 

1) Carbohydrate 

Pipette out into a series of test tubes different volumes of glucose solution from the supplied stock solution 

(50 mg/ml) and make up the volume to 1 ml with distilled water. To take 100 µl of test sample mix with 200 

µl of 75% H2SO4. To each tube add 400 µl of the anthrone reagent (supplied) and mix well by vortex and 

cool the tubes. Cover the tubes with Caps on top and incubate at 90oC for 17 minutes or boiling water bath  

http://www.ijrti.org/
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for 10 minutes. Cool to room temperature and measure the optical density at 620 nm against a blank. Prepare 

a standard curve of absorbance vs glucose. 

Standards Preparation: 

Standards S1 S2 S3 S4 S5 S6 S7 S8 

Dist. H2O(µl) 900 500 500 500 500 500 500 500 

Serial 

dilution of 

glucose (µl) 

100 

From the 

stock  

 

500 500 500 500 500 500 500 

Conc. Of 

standards 

(mg/ml) 

5 2.5 1.25 0.625 0.312 0.156 0.078 0.039 

 

 

 

 

 

 

 

 

 

 

The carbohydrate content present in the extract (CBL) was found to be 0.41 gm 

 

y = 0.5193x + 0.3017
R² = 0.9871
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conc.of Glucose (mg/ml)

GLUCOSE STANDARD

Series1

Linear (Series1)

Glucose 

Mg/ml 
OD at 620 nm( in triplicates) Mean 

value 
5 2.800 2.820 2.840 2.820 

2.5 1.785 1.792 1.820 1.799 
1.25 0.869 0.899 0.904 0.890 

0.625 0.589 0.581 0.596 0.588 
0.312 0.445 0.460 0.423 0.442 
0.156 0.442 0.454 0.421 0.439 
0.078 0.396 0.399 0.410 0.416 
0.039 0.402 0.378 0.394 0.391 

Name of the sample OD value at 

 490 nm 

Total carbohydrate 

content 

Mean value of total 

carbohydrate 

content 

CBL 0.475 0.33371  

 0.496 0.37415 0.41523 

 0.581 0.53783  

http://www.ijrti.org/
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2) Protein 

A volume of 10 µl from each standard and test sample was dispensed into the wells of an ELISA microtiter 

plate. Then, 100 µl of Bradford reagent was added to each well. All samples, including standards, were 

prepared in triplicates to ensure accuracy. The plate was kept in the dark for at least 10 minutes for 

incubation. Absorbance was then recorded at 595 nm using a microplate reader, and the unknown protein 

concentrations were calculated based on the standard curve. 

Standard Preparation: 

STANDARDS S1 S2 S3 S4 S5 S6 S7 S8 

Dist. H20 (µl) 900 500 500 500 500 500 500 500 

Serial 

dilution of 

glucose(µl) 

100 

From 

the 

stock 

500 500 500 500 500 500 500 

Conc. Of 

standards 

(mg/ml) 

5 2.5 1.25 0.625 0.312 0.156 0.078 0.039 

 

BSA 

Mg/ml 
OD at 595nm( in triplicates) Mean 

value 
5 2.725 2.789 2.799 2.770 

2.5 1.648 1.689 1.623 1.654 

1.25 1.500 1.545 1.561 1.535 

0.625 0.887 0.875 0.925 0.895 

0.312 0.467 0.498 0.475 0.478 

0.156 0.411 0.416 0.425 0.426 

0.078 0.302 0.381 0.299 0.327 

0.039 0.211 0.189 0.245 0.215 

 

 

Name of the sample OD value at 

 595 nm 

Total Protein content Mean value of total  

Protein content 

CBL 0.521 0.02721  

 0.516 0.03802 0.05385 

 0.489 0.09634  

The total protein content present in extract (CBL) was found to be 0.053 gm. 

y = 0.4629x + 0.5336

R² = 0.9331
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3) Fibre content: 

Materials: 

 H2SO4: 1.25% 

 NaOH solution: 1.25% 

 Beaker 

 Hot water bath or hot plate 

Method: 

 Sample extraction with ether and petroleum ether to remove fat. (In case fat content is Less than 1 %, 

extraction may be omitted) Weight 2g of moisture and fat free sample and transfer it to a one-liter beaker. Add 

200ml of 1.25% sulphuric acid and some bumping chips to it. Boil for 30 min, and shake the contents after 

every 5 min. Filter through muslin cloth and wash with boiling water until washing are free of acid Again, 

boil the residue with 200ml of 1.25% NaOH of 30 min. Filter through muslin cloth again and wash with 25ml 

of boiling water H2SO4, three 50mlPortions of water and 25ml of alcohol. Remove the residue and transfer 

to pre-weighed porcelain crucible. Dry the residue to a constant weight at 110°±2°C and record the weight. 

Ignite the residue in muffle furnace at 500-600oC for 2-3 hr, cool and weigh 

Calculation: 

Crude fibre = (W2-W1) (W3-W1) / W 

                    = (1.25-0.10) (0.20-0.10) / 2.3 

                    =1.15× 0.1 /2.3 

                    = 0.05 gm  

Where,  

             W= Weight of the original sample 

             W1= Weight of empty dish 

             W2= Weight of dish + dried residue  

             W3 = weight of dish + ash after ignition 

The total fibre content was present the extract sample (CBL) was found to be 0.05 gm 

4) Lipid Content:  

Preparation of Standard Solution 

Create a solvent mixture using chloroform and methanol in a 2:1 ratio. Dissolve cholesterol in this mixture 

to reach a set concentration, such as 5 mg/ml or 10 mg/ml. Dispense varying volumes of the cholesterol 

solution into different test tubes to achieve different standard concentrations. 

http://www.ijrti.org/
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Preparation of Samples 

Dissolve the sample (e.g., mucins) in water at a specified concentration. Dispense different volumes into 

separate tubes to vary the sample amount. 

Background Absorbance Measurement 

Add 100 µl of concentrated sulphuric acid to each tube. Heat the tubes at 90°C for 10 minutes using a dry 

heating bath. Allow the tubes to cool to room temperature, then measure the background absorbance at 540 

nm. 

Colour Development and Final Absorbance Reading 

Prepare the sulfo-phospho-vanillin reagent by dissolving 0.2 mg of vanillin per ml of 17% phosphoric acid. 

Add 50 µl of this reagent to each tube. After 5 minutes of reaction time, measure the absorbance at 540 nm 

to determine lipid concentration. 

Standard Preparation: 

 

STANDARDS S1 S2 S3 S4 S5 S6 S7 S8 

Chloroform and 

Methanol  

(2:1) ( µl) 

- 500 500 500 500 500 500 500 

Serial dilution of 

cholesterol  

        (µl) 

1000 

From 

the 

stock 

500 500 500 500 500 500 500 

Conc. Of 

standards 

(mg/ml) 

10 5 2.5 1.25 0.625 0.312 0.156 0.078 

 

 

 

 

 

 

 

 

Cholesterol 

Mg/ml 
OD at 540nm( in triplicates) Mean 

value 
10 2.800 2.812 2.835 2.815 

5 1.699 1.705 1.789 1.731 

2.5 0.920 0.949 0.981 0.950 

1.25 0.811 0.898 0.841 0.850 

0.625 0.786 0.770 0.698 0.751 

0.312 0.589 0.499 0.565 0.551 

0.156 0.289 0.288 0.279 0.458 

0.078 0.980 0.072 0.069 0.079 

http://www.ijrti.org/
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      The total lipid content present in extract CBL was found to be 1.24 gm 

5) Energy: 

Take note of the item's protein, carbohydrate, and fat contents.  Three factors should be considered when 

evaluating a food's nutritional value: fat, carbohydrate and protein.  Except for calories from alcohol, all 

of the calories in the product come from these macronutrients. Consequently, the precise quantity of 

every macronutrient shows what percentage of the total calories they make up.  

 

S. NO. Micronutrient Weight(gm) Caloric 

equivalent 

Weight *caloric 

equivalent 

1. Carbohydrate 0.41 4 1.64 

2. Protein 0.053 4 0.212 

3. Fat 1.24 9 11.16 

 

 

The total energy content present in extract (CBL) was found to be 12.916 kcal. 

RESULT: 

Lactobacillus acidophilus demonstrated successful growth in pasteurized carrot, beetroot, and papaya juices 

without requiring any additional nutrients, which led to further study. The strain maintained high viability at 

pH 4.1, with a concentration exceeding 2.5 × 10⁹ CFU/ml. Nutritional analysis of the CBL sample revealed it 

contained 0.41 g of carbohydrates, 0.05 g of fiber, 0.053 g of protein, 1.24 g of fat, and provided 12.916 kcal 

of energy. For the development of probiotic carrot and beetroot juice, the optimal fermentation conditions 

were determined to be a temperature of 37°C and a pH of 4.1. However, for final product formulation at 37°C, 

the target pH was adjusted to 6.1 

 

y = 0.246x + 0.4095
R² = 0.9617
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Name of the sample OD value at 

540 nm 

Total lipid content Mean value of total 

lipid content 

CBL 0.602 0.78252  

 0.656 1.0020 1.24185 

 0.887 1.94105  
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CONCLUSION: 

The formulation of a functional beverage combining beetroot, carrot, papaya, and probiotics presents a 

promising approach to enhancing nutritional intake and promoting gut health. Each ingredient contributes 

unique bioactive compounds: beetroot is rich in nitrates and Betalains, carrot offers beta-carotene and 

antioxidants, papaya provides digestive enzymes and vitamin C, and probiotics support a balanced intestinal 

micro biota. The synergistic effects of these components result in a juice that not only offers health-promoting 

properties, such as improved digestion, enhanced immunity, and antioxidant activity, but also caters to 

consumer preferences for natural and health-oriented products. This study highlights the potential of such a 

beverage in functional food development, warranting further research into its long-term health impacts and 

consumer acceptability.  
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