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Abstract 

The isolates Saccharomyces cerevisiae L1 and Saccharomyces cerevisiae J7 were isolated from Litchi and 

Jamun fruits of Assam, India respectively. These were applied for beverage production using rice as 

substrate. The fermented beverages were analyzed physiochemically using parameters like pH, total soluble 

solids, and antioxidant properties. The beverages were also observed for ethanol content, carbohydrate, 

energy, and protein content using FSSAI (Food Safety and Standards Authority of India). The study 

revealed that the developed fermented rice-based beverages have shown some differences and similarities 

in different criteria. The strain Saccharomyces cerevisiae L1 was found to be potent in comparison to the 

strain Saccharomyces cerevisiae J7. The pH was found to be 3.5, Total soluble solid was 7.8◦ Brix and 

58.6% antioxidant properties for Saccharomyces cerevisiae L1 whereas, for Saccharomyces cerevisiae J7, 

pH was found to be 3.7, total soluble solids was 8◦ Brix and 55.6% antioxidant properties. The ethanol 

content was measured to be 9% in the case of Saccharomyces cerevisiae L1 and 5.2% in the case of 

Saccharomyces cerevisiae J7. A sensory evaluation study revealed that the fermented rice beverage by 

Saccharomyces cerevisiae L1 was more satisfactory than Saccharomyces cerevisiae J7. 
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Introduction 

Fermentation is an ancient technique adopted by 

humans. A century ago, people were not aware of the 

science behind it but they used it for the preservation 

of grains and for the cultural heritage (Scholes et al., 

2021). Science and research activities established the 

relationship between microbial metabolism with 

fermentation. Fermented foods occupy one-third of 

the total foods in the world. Thus, fermentation 

influences the economy globally as well as locally 

(Tamang et al., 2016). Saccharomyces cerevisiae is 

the principal organism that plays a very important 

role in fermentation. Whereas other organisms also 

develop during the process of the addition of 

organoleptic characteristics of fermented foods. The 

home for yeasts is the sugar-rich ecosystem. 

Naturally, different parts of plants are the preferred 

habitation for yeasts because of the presence of 

different sugars (Parapouli et al., 2020, Vadkertiová 

et al., 2012). Geologically, the raw materials for 

example different cereals, the grape must use for 

fermentation consists of a fraction of naturally 

present microbes. Their presence is treasured by the 

presence of carbon-rich compounds. Among the 

microbes, Saccharomyces cerevisiae is dominant 

over other Saccharomyces genera (Mandakovic et al., 

2020). The outcompete nature of Saccharomyces 

cerevisiae in the fermentation process is due to its 

stress tolerance behaviors.  

 

The stress includes low pH, high ethanol 

concentration, osmotic pressure in presence of 

different sugar concentrations, an anaerobic 

environment, and during a shortage of nutrients. 

Their survival in such conditions makes them 

superior in fermentation (García-Ríos and Guillamón, 

2019). Considering all these factors, industrialists 

make use of starter culture in the fermentation 

process. The contemporary brewing style evolved 

from the differences in regional brewing design 

(Scholes et al., 2021). As extreme exploitation of 

starter culture assures accurate fermentation without 

any mishappening, the producers make use of specific 

S. cerevisiae strains as starter culture in the process 

that could not be able to aid new flavors and aromas 

to the beverages (Albergaria and Arneborg, 2016). 

Although these commercially available strains or their 

hybrids are inadequate for the aid of unique 

characteristics of beer or wine. For the novelty of the 

products, the necessity arises to search for a unique 

superior strain for the fermentation process (Gibson 

et al., 2020). In recent times, brewers’ selection of 

yeast as a critical parameter in brewing is considered 

to be a demanding task (Scholes et al., 2021). 

Therefore, currently, the search for wild strains from 

different habitats for the development of novel beer, 

and wine with new organoleptic characteristics is a 

new trend in research (Pontes et al., 2020).  

 

Therefore, this study has been designed to apply the 

identified wild strains of Saccharomyces cerevisiae 

from natural sources such as Litchi and Jamun fruits. 

The development of beverages from these strains and 

the estimation of different parameters to introduce 

them as industrial strains for brewers. A small 

attempt has been made to search for a suitable strain 

that can provide a novel aroma and taste to fermented 

rice-based beverages. 

 
Materials and methods 

Rice-based beverage production  

The rice-based beverages were prepared using the 

strains Saccharomyces cerevisiae L1 (GenBank 

accession number OK326788) and Saccharomyces 

cerevisiae J7 (GenBank accession number 

OK326764) in the month of April. During 

fermentation, the temperature maintained was 28-

30°C. The inoculum was prepared by inoculating 48-

hour-old culture in potato dextrose broth. This was 

incubated at 28±2°C for 24 hours. The preparation of 

beverages started with washing rice. Then autoclaved 

rice was cooled down to room temperature. 3% of 

inoculum was added to the cooked rice. It was 

incubated for 5 days at 28±2°C temperature. Then, 

different parameters of the beverages were estimated. 

The strains Saccharomyces cerevisiae L1 (GenBank 

accession number OK326788) and Saccharomyces 

cerevisiae J7 (GenBank accession number 

OK326764) were isolated from local fruits of Assam, 

India. The work was reported by the authors in a 

previously published paper (Senapati et al., 2021).  
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Physicochemical properties of rice-based beverages 

developed by the strains L1 and J7 

Physicochemical parameters include pH, total soluble 

solids, and antioxidant properties. The pH of the 

beverages was estimated using a pH electrode 

compared with the standard buffer solutions 

(Pakuwal and Manandhar, 2020).  

 

Total soluble solids were calibrated by the use of a 

refractometer. First, distilled water was used for 

calibration, and then the sample was placed for the 

reading that appeared on the screen as ‘Brix’ 

(Pakuwal and Manandhar, 2020).  

 

The antioxidant activity of fermented rice beverages was 

determined by DPPH (2,2-diphenylpicrylhydrazyl) 

assay.  

Antioxidant activity (%) = [(adpph - asample)/ adpph] x 100 

Where ADPPH is the absorbance of DPPH at 517 nm 

and asample is the absorbance of beer samples at 517 

nm (Deka et al., 2018). 

 

Proximate analysis of fermented rice beverages 

developed by L1 and J7 

The ethyl alcohol content of fermented rice beverages 

was estimated using a clean and dry pycnometer. The 

fat was extracted using the Soxhlet apparatus with 

petroleum ether. Then the desiccated residue was 

weighed and the total fat was calculated. The total 

protein of the beverages was determined by the 

Kjeldahl method (FSSAI, 2015).  

 

The total Carbohydrate and energy of the beverages 

were calculated using the formulae (FSSAI, 2015) 

Total carbohydrate 

=  100 – (Moisture +  Ash +  Fat 

+  Protein)  

Total energy = (Carbohydrate × 4)  + (Protein ×  4)  

+ (Fat ×  9) 

 

Sensory evaluation of fermented rice beverages 

developed by L1 and J7 

The developed fermented rice beverages by L1 and J7 

were evaluated for organoleptic tests by a panel of 30 

judges with nine points hedonic scale. The age of 

judges ranges from 20-40 years. These samples were 

assessed for taste, aroma, appearance, and overall 

impression according to the hedonic scale of nine 

categories: extremely dislike = 1; very much dislike = 

2; moderately dislike = 3; slightly dislike = 4; neither 

like nor dislike = 5; slightly like = 6; moderately like = 

7; very much like = 8 and extremely like = 9 (Miguel 

et al., 2017). 

 

Statistical analysis 

One-way analysis of variance (ANOVA) was used 

to compare the differences among various groups. 

A value of p < 0.05 was considered to be 

statistically significant. 

 

Result and discussion 

The physicochemical properties of the beverages 

developed by Saccharomyces cerevisiae L1 and 

Saccharomyces cerevisiae J7 were observed in table 

no 1. The pH of the fermented rice-based beverage 

from isolate Saccharomyces cerevisiae L1 and 

Saccharomyces cerevisiae J7 was found to be 3.5 and 

3.7 respectively shown in table 1. Lee et al., 2007; Seo 

et al., 2008 observed in their study, that the final pH 

of the rice-based alcoholic beverages was within the 

range of 3.4 to 4.5 (Lee et al., 2007, Seo et al., 2007).  

 

The result of our experiment was similar to the 

literature. The total soluble solids of the fermented 

rice-based beverages by the isolates Saccharomyces 

cerevisiae L1 and Saccharomyces cerevisiae J7 were 

found to be 7.8 and 8 respectively shown in table no1. 

Chay et al., observed in their experiment that the TSS 

of the rice-based beverage was within the range of 9-

18°Bx (Chay et al., 2017). Our result showed less TSS 

than the range cited by the literature. This could be 

because of the substrate used for the developed 

products. In the case of the antioxidant properties of 

the beverages, the isolates Saccharomyces cerevisiae 

L1 and Saccharomyces cerevisiae J7 were found to be 

58.6% and 55.6% respectively shown in table no 1. 

For Korean rice wine, the antioxidants observed were 

35% to 66% by Jeong et al, (Jeong et al., 2011). Our 

observation of the antioxidant properties of the 

produced beverages was in this range, similar to the 
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literature cited. Antioxidant properties rely on the 

substrate used as suggested by Kushwaha, 2016 

(Kushwaha, 2016).  

 

Table 1. Physicochemical properties of beverages 

produced by S. cerevisiae L1 and S. cerevisiae J7. 

Isolates pH TSS 
Antioxidant 

(% Inhibition) 

L1 3.5 ± 0.001 7.8 ± 0.001 58.6 ± 0.015 

J7 3.7 ± 0.001 8.0 ± 0.001 55.6 ± 0.041 

 

The proximate analysis of the products developed by 

Saccharomyces cerevisiae L1 and Saccharomyces 

cerevisiae J7 as shown in table no 2. The fermented 

beverages were analyzed for fat content, protein 

content, carbohydrate, energy, and ethanol content 

after 5 days of fermentation.  

 

It was found that the ethanol content of the 

beverages produced by the isolates Saccharomyces 

cerevisiae L1 and Saccharomyces cerevisiae J7 was 

found to be 9% and 5.2% respectively shown in 

table no 2. Bhuyan et al., reported that ethanol 

production from the beverages was in the range of 

10.5% to 11.28%. our observation was close to the 

reported literature (Bhuyan et al., 2014). The 

reason could be the substrate used, the glassware 

used, or the environmental factors during the 

process of fermentation.  

 

Table 2. Proximate analysis of prepared rice beer 

from S. cerevisiae L1 and S. cerevisiae J7. 

Properties L1 J7 

Total fat 0.12 ± % 2.30 ±% 
Total protein Nil Nil 
Total carbohydrate 2.53% 1.13% 
Total energy (Kcal/100g) 11.20 25.22 
Ethyl alcohol content 5.20% 9.0% 

 

Table no 3 shows the sensory evaluation for the 

products by Saccharomyces cerevisiae L1 and 

Saccharomyces cerevisiae J7. The sensory evaluation 

of the beverages was found to be satisfactory in terms 

of taste, appearance, and aroma shown in table no 3. 

The colour of the beverages was found to be straw 

yellow. The colour may vary in the case of the use of 

coloured rice varieties. But in the case of our 

experiment, we used normal white coloured rice, so 

no such colour developed. 

 

Table 3. Sensory evaluation of rice beverages 

developed by S. cerevisiae L1 and S. cerevisiae J7. 

Isolates Appearance Aroma Taste 
Overall 

acceptability 

J7 7.73±0.868 7.36±0.668 7.93±0.739 7.73±0.739 

L1 7.96±0.668 7.6±0.770 7.6±0.663 8.03±0.556 

 

Statistical Analysis 

Different physiochemical properties of the beverages 

produced by S. cerevisiae L1 and S. cerevisiae J7 are 

shown in figure 1. It was observed that the ethanol 

content (%v/V) and total energy content of the two 

beverages were significantly different. However, the 

other parameters like pH, TSS, and antioxidant 

properties did not show any difference. 

 

 

Fig. 1. Physicochemical properties of the beverages 

produced by the strains S. cerevisiae L1 and S. 

cerevisiae J7. * Represents the statistical difference 

between two parameters (P<0.05). 

 

Conclusion 

The isolation and application of wild yeast strains 

could help brewers for the development of beverages 

with novel tastes and aromas. This study concludes 

that the Saccharomyces cerevisiae L1 strain isolated 

from Litchi fruits, Assam, India was observed more 

potent strain in the production of ethanol than the 

isolate from Jamun fruits. The substrate used for the 

beverage production was rice in this experiment. To 

enhance the quality and quantity of ethanol 

production, the substrate and fermentation 
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conditions could be standardized in further studies. 

On the other hand, the adaptation and fermentative 

environment of wild strains are the most challenging 

task. Bioprospecting is a solution to this challenge. 

The search for new wild strains may be inter or intra-

species hybrids could dig out new possibilities and 

opportunities to acquire potent strains for brewers. 
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