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Abstract 

This study was aimed to determine the effect of Lactic Acid Bacteria (LAB) and the 

proportion of mung bean sprouts milk - skim milk on phenolic content, protein, and fibre 

of mung bean sprouts yoghurt, and the best formula. Green beans are germinated for 10 

hrs, blended until smooth, and then fermented into yoghurt. LAB levels of 0.25% and 

0.5%, as well as the proportion of mung bean sprouts milk - skim milk 100: 0, 90:10, 

80:20, and 70:30, with three replications. Phenolic levels were determined by the Folin-

Ciocalteu method; dissolved protein by the Lowry method; and fibre by the AOAC 

method. LAB levels of 0.5% increased the content of phenolic (P = 0.02), protein (P = 

0.0003), and fibre (P = 0.046), as well as the proportion of 70% mung bean sprouts milk 

and 30% skim milk also increased the content of phenolic (P = 0.0014), protein (P = 

0.014), and fibre (P = 0.036) of mung bean sprouts yoghurt, but the treatment interaction 

had no effect (P<0.05). The best mung bean sprouts yoghurt formula was mung bean 

sprouts yoghurt made with the proportion of mung bean sprouts milk: skim milk, 70:30 

with LAB 0.5%, with the content of phenolic 1273.11 mg GAE/L, 41.40% protein, and 

12.17% fibre. Mung bean sprouted yoghurt was rich in phenolic antioxidants, protein, and 

fibre and suitable as an antioxidant-rich drink during the COVID-19 pandemic. 

1. Introduction 

In times of the COVID-19 pandemic like today, 

maintaining health is very important, especially the 

body's immune system. In addition to macronutrient 

intake, it is no less important to consume food products 

rich in antioxidants, because some researchers report that 

foods rich in antioxidants can overcome oxidative stress 

and have the potential to act as immunomodulators 

(Middleton et al., 2000; Winarsi et al., 2012; Winarsi et 

al., 2013). Excellent immune status can ward off 

exposure to bacteria and coronaviruses.  

One type of nut that are rich in antioxidants is mung 

beans (Vigna radiata). Besides, mung beans are also 

high in protein, amino acids, oligosaccharides, and 

polyphenols. Polyphenol compounds are known to be the 

main contributors as antioxidants, anti-inflammatory, 

and anti-tumour. However, high oligosaccharides in nuts 

can cause flatulence, it is important to do processing with 

soaking and germination. According to Winarsi et al. 

(2019), the phenolic content of mung bean-based yoghurt 

that has been soaked for 12 hrs reaches 525.958±48.9 mg 

GAE/L, but there are still many flavours. Germination 

can eliminate the many flavours in the red bean sprouts 

yoghurt, and even increase its phenolic content. Thus, 

germination provides several benefits, such as reducing 

the anti-nutritional content, increasing digestibility 

(Sokrab et al., 2012), and the total phenolic content (Guo 

et al., 2012; Winarsi et al., 2019). This occurs because 

the activity of protease, lipase and carbohydrase 

increases during the germination process, the content of 

amino acids, fatty acids, and glucose is higher than 

ungerminated nuts. Glucose, amino acids, vitamins, and 

minerals are simple molecules that are easy to digest. 

More than that, these molecules can be essential 

nutrients for the growth of lactic acid bacteria (LAB). 

Yoghurt, one of the probiotic products produced 

through LAB fermentation, contains Lactobacillus 

bulgaricus and Streptococcus thermophilus. Yoghurt is 

reported to increase nutritional and antioxidant content 

about:blank
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(Guo et al., 2012), vitamins and minerals, and dietary 

fibre (Winarsi et al., 2019) it is beneficial for health, and 

to improve antioxidant status and immunity (Winarsi et 

al., 2016).  

The success of making yoghurt depends on LAB 

levels, the amount of milk as a source of lactose, 

temperature, and duration of fermentation. LAB 

concentration with a level of 1% and 24 hrs of 

fermentation time produced yoghurt with high acidity 

(Siregar et al., 2014). Likewise, according to Polyorach 

et al. (2016), the optimum LAB activity occurs in 24-

hour fermentation. Prasetyo (2010) adds that the use of a 

yoghurt starter with a level of 6-8% does not affect the 

characteristics of the resulting yoghurt, he suggests using 

a LAB starter at a lower level. Dendi (2013) reported the 

use of LAB of 2-4% can produce a good viscosity of 

yoghurt. 

Meanwhile, green bean yoghurt was reported by 

Winarsi et al. (2021) using LAB 2- 4%, followed by 

incubation at room temperature for 24 hrs. As much as 

85% mung bean juice, 15% skim milk, and 2% LAB, 

containing the highest phenolics and soluble protein. 

However, pre-research found a LAB of 0.25-0.5% gave 

sensory mung bean sprouts yoghurt the favoured one. 

The problem is how many labs and the proportion of 

milk that can be used to make mung bean sprouts 

yoghurt to obtain products rich in phenolics, protein, and 

fibre, which are useful as antioxidant-rich drinks during 

the COVID-19 pandemic. The purpose of this study was 

to determine the effect of LAB levels and the proportion 

of mung bean sprouts milk – skim milk on phenolic 

content, protein, and fibre, and to obtain the best mung 

bean sprouts yoghurt formula. 

 

2. Materials and methods 

This experimental study used a randomized block 

design with 2 factors. The first factor, LAB levels (0.25 

and 0.5%), and the second factor is the proportion of 

mung bean sprouts milk and skim milk (100: 0; 90:10; 

80:20; 70:30). Each treatment was repeated 3 times, 

there were 24 experimental units. 

2.1 Mung Bean Sprouted Yoghurt (MungbeS-Yo) 

production 

Mung bean sprouted yoghurt (MungbeS-Yo) was 

produced according to Winarsi et al. (2021) with slight 

modifications. Mung beans that have been sprouted for 

10 hrs. As much as one part of the sprouts plus six parts 

of water, then blend it until you get a smooth liquid 

called mung bean sprouts milk (MungbeS-Milk). For 

each proportion of mung bean sprouts and skim milk, 

10% sucrose was added, then heated at 70°C for 10 

mins. Cooled to a temperature of 40-45oC, then 

inoculated with a LAB starter 0.25% and 0.5% of the 

total volume, and incubated at room temperature for 24 

hrs, to obtain mung bean sprouted yoghurt (MungbeS-

Yo). 

2.2 Determination of phenolic levels  

The total phenolic test by calorimetry with visible 

spectrophotometry using the Folin-Ciocalteu reagent via 

the Folin-Ciocalteu method. The principle of this method 

is the formation of complex compounds that produce 

blue colour (Alfian and Hari, 2012). Visible 

spectrophotometry is a simple method for determining 

levels by measuring the absorption that occurs from 

chemical interactions between electromagnetic radiation 

and molecules or atoms of a chemical substance in the 

visible region. The wavelength of visible light ranges 

from 400-800 nm. The principle of spectrophotometry is 

that if there is monochromatic light passing through a 

solution, some of the incoming light will be reflected, 

some will be absorbed and partially transmitted. The 

absorbed light is converted into a spectrum which is a 

function of wavelength and absorbance value. 

2.3 Determination of fibre content  

Fiber content was determined according to the 

AOAC method (1999). The filter paper was prepared, 

and a sample of 5 mL was measured and put into the 

Erlenmeyer. H2SO4 is added to 150 mL, then the 

Erlenmeyer is closed using aluminium foil and boiled 

using an electric heater until the internal temperature 

reaches 95-100oC and cooled to room temperature. 

Filtered using filter paper, then the residue obtained is 

put into the Erlenmeyer and closed again. The residue 

that has been put into the Erlenmeyer is then added with 

NaOH 0.255 N to 150 mL and covered with aluminium 

foil, boiled with an electric heater until its internal 

temperature is 95-100oC, then cooled to room 

temperature. Filtered using filter paper that has been 

weighed beforehand. The filter paper was drenched with 

20 mL of 95% alcohol, then poured again using 20 mL 

of hot water. The filter paper is put in a petri dish and 

heated in the oven for 12 hrs. After that, the weight of 

the filter paper is weighed, and the residual weight is 

calculated. By reducing the weight of the final filter 

paper, the weight of the initial filter paper is the amount 

of yoghurt fibre, green bean sprouts milk. The number of 

fibres is calculated using the formula: 

Fibre content (%) = [(residual weight, g)/(sample weight, 

g)] × 100% 
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2.4 Determination of dissolved protein content 

The dissolved protein content was determined using 

the Lowry method. Dissolved protein solutions of 

Bovine Serum Albumin (BSA) in various concentrations 

ranging from 30-300 µg/mL were prepared, then 1 mL of 

the sample from each concentration was taken before 

inserting it into the test tube. Lowry B reagent (8 mL) 

were added and then left at room temperature for 10 

mins. After that, 1 mL of Lowry A reagent was added, 

stirred, left for 20 mins. The absorbance of the solution 

was read at a wavelength of 600 nm (Lee et al., 2015). 

2.5 Data analysis 

Data were analysed using ANOVA, followed by 

Duncan's Multiple Range Test (DMRT) at the 5% level 

if there is significance. Determination of the best formula 

using the effectiveness index (deGarmo et al., 1984). 

 

3. Results and discussion 

3.1 Effect of LAB levels and proportion of mung bean 

sprout milk - skim milk on phenolics content of MungbeS

-Yo 

LAB levels affect the phenolic levels of MungbeS-

Yo; likewise, the proportion of mung bean sprout milk - 

skim milk also affected the antioxidant levels, however, 

the interaction of LAB and the proportion of mung bean 

sprout milk - skim milk did not affect the phenolic 

content of yoghurt (Table 1). The use of LAB 0.5% 

increased phenolic levels (P = 0.022), and the highest 

level was 1245.27 mg GAE/L. During germination 

(spontaneous fermentation) the elements of green beans 

are degraded by various enzymes and endogenous 

bacteria, causing the dissolution of some of the 

components and active molecules in them (Hur et al., 

2014). Moreover, during the fermentation of LAB in the 

production of yoghurt, the overall bio-accessibility of 

nutrients and produce compounds with antioxidant and 

anti-inflammatory activity, such as phenolics (Greco et 

al., 2011; Winarsi et al., 2016). 

According to Celep et al. (2014), phenolic 

compounds can be produced by LAB through secondary 

metabolites. Primurdia and Kusnadi (2014) argued that 

LAB performs metabolism to produce secondary 

metabolites (phenol compounds) by degrading ferulic 

acid and cinnamic acid into 4-vinyl phenol and 4-vinyl 

guaiacol. Cinnamic acid is a type of phenolic acid, 

therefore the higher the LAB levels used in the 

manufacture of yoghurt, the more phenolic content in 

MungbeS-Yo increases. 

The fermentation process increases the biological 

activity in green bean sprouts because the microbial 

enzymes in them make the phenolic content more active 

(Worku and Sahu, 2017). Limon et al. (2015) argued that 

during the fermentation process, LAB produces the 

enzyme β-glucosidase, an enzyme that hydrolyses 

phenolic glucosides in green bean sprouts and produces 

aglycone compounds called phenolic compounds that the 

concentration is increased. Besides, LAB is capable of 

producing molecules as a result of certain bacterial 

synthesis pathways (Turpin et al., 2016), some of which 

have antioxidant activity (Kaizu et al., 1993). 

Apart from the use of LAB levels, the proportion of 

green bean sprouts milk-skim milk also affected phenolic 

levels (P = 0.0014) (Table 2). The highest level of 

1073.68 mg GAE/L was found in the proportion of 70% 

green bean sprouts milk and 30% skim milk. The higher 

 A B P-value 

Phenolics (mg GAE/L) 1041.04±216.04a 1245.27±171.05b 0.022 

Protein (%) 27.29±2.84a 34.61±4.84b 0.0003 

Fibre (%) 8.06±1.49a 9.77±2.23b 0.046 

TSS (oBrix) 9.88±0.2a 9.75±0.4a 0.44 

Table 1. Effect of LAB levels on phenolic, protein, and fibre content of MungbeS-Yo 

Values are presented as mean±SD, n = 12. Values with different superscripts within the same row are statistically significant  

with α= 5%. A: 0.25% LAB level, B: 0.5% LAB Level  

 P1 P2 P3 P4 

Phenolics (mg GAE/L) 1418.49±80.09a 1068.03±147b 1012.41±118b 1073.68±219c 

Protein (%) 26.46±3.6a 29.67±4.2a 31.73±2.5a 35.94±5.7b 

Fibre (%) 8.94±1.3a 9.45±2.2a 6.99±0.7a 10.29±2.1b 

TSS (oBrix) 9.5±0.35a 9.75±0.25a 10±0b 10±0b 

Table 2. Effect of the proportion of mung bean sprouts milk and skim milk on phenolic, protein, and the fibre content of 

MungbeS-Yo 

Values are presented as mean±SD, n = 6. Values with different superscripts within the same row are statistically significant with 

α= 5%. P1: 100 sprouts milk: 0 skim milk, P2: 90 sprouts milk: 10 skim milk, P3: 80 sprouts milk: 20 skim milk, P4: 70 sprouts 

milk: 30 skim milk, TSS: Total solid soluble.  
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the addition of skim milk, the higher the total dissolved 

solids value. In this study the higher the proportion of 

skim milk, the higher the total amount of dissolved solids 

(p = 0.044). During the fermentation process, most of the 

milk lactose is broken down into lactic acid by the starter 

culture. The remaining lactose and organic acids formed 

are counted as total dissolved solids. Organic acids 

(including lactic acid) are a type of total dissolved solids 

apart from sugars, pigments, and vitamins (Sintasari et 

al., 2014). Total dissolved solids also come from the 

breakdown of proteins into simple and water-soluble 

molecules, such as amino acids and peptones, the 

breakdown of carbohydrates, and the breakdown of fats 

into free fatty acids and glycerol. 

Dissolved solid components other than pigments, 

organic acids and proteins, also include sucrose. The 

longer the fermentation the more dissolved components 

and causes the softening of the cell wall tissue and makes 

it easier for water to penetrate the material, more solid 

molecules are extracted, thereby increasing the total 

dissolved solids. In this study, the skin of mung bean 

sprouts was not removed. The high phenolic content of 

MungbeS-Yo is thought to be related to the presence of 

green bean skins carried in the product, according to the 

results of research by Christman et al. (2018) and 

Winarsi et al. (2019).  

Towaha et al. (2012) revealed that the longer the 

fermentation process, the lower the pH because organic 

acids such as lactic and acetic acids were formed. 

Dissolved organic acids release protons (H+) thereby 

lowering the pH. MungbeS-Yo fermented for 24 hrs has 

a pH of 3.67-3.76. According to Indah and Susanto 

(2005), lactic acid, acetic acid, citric acid, succinic acid, 

malic acid, acetaldehyde, diacetyl, and acetoin are 

compounds that can increase antioxidants and stabilize 

them during fermentation, by synergizing in regenerating 

antioxidant compounds. 

The highest total phenolic content of mung bean 

sprouts milk yoghurt was 1073.68±219 mg GAE/L, 

whereas according to Winarsi et al. (2021) the level in 

green bean milk yoghurt (without being germinated) is 

only 556.89±81.2 mg GAE/L. Thus, the MungbeS-Yo 

antioxidant level is 1.93 times the level in green bean 

milk yoghurt, therefore it can be believed that 

germination also contributes to increasing total phenolic 

levels. 

Germination is a spontaneous fermentation. In 

spontaneous fermentation, microorganisms are not added 

in the process, on the other hand, a starter is not added in 

spontaneous fermentation. According to Yes'se (2014), 

the spontaneous or non-spontaneous fermentation 

process can increase the phenolic content of cocoa beans. 

This statement indicates that unfermented beans have a 

lower total phenol content than fermented beans. In this 

study MungbeS-Yo was made through non-spontaneous 

fermentation, then followed by LAB fermentation, so, 

logically, the phenolic levels increased significantly. 

Moreover, microbial enzymes during fermentation 

activate phenolic MungbeS-Yo (Alberto et al., 2006). 

Limon et al. (2015) also argued that during the 

fermentation process LAB was able to produce β-

glucosidase enzymes, an enzyme that hydrolyses 

phenolic glucosides in green bean sprouts and produces 

phenolic aglycone compounds, that the concentration 

increases. The same finding occurred in the research of 

Towaha et al. (2012) which has fermented cocoa beans, 

the content of antioxidant compounds has also increased. 

In this study, the skin of mung bean sprouts was not 

removed. Christman et al. (2018) reported that many 

phenolic compounds are present in the skin. Nurjanati et 

al. (2018) confirmed that the total phenolic content of 

red bean milk added for 0 hrs 10 hrs (without skin) was 

337 mg GAE/L and 418 mg GAE/L, lower than red bean 

sprouts milk, 452 mg GAE/L and 475 mg GAE/L. LAB 

fermentation can also increase the phenolic levels of 

green bean sprouts milk yoghurt because these bacteria 

produce secondary metabolites (phenolic compounds) 

(Primurdia and Kusnadi, 2014). Thus, the increase in 

total phenol content is not only due to the role of LAB 

but also because of the green bean germination process. 

3.2 Effect of LAB levels and proportion of mung bean 

sprout milk - skim milk on the dissolved protein content 

of MungbeS-Yo 

LAB levels increased MungbeS-Yo protein levels, 

and the highest level (34.61%) was found in the use of 

0.5% LAB which was different from other levels (P = 

0.0027). Likewise, the proportion of 70% MungbeS-

Milk and 30% skim milk also gave the highest protein 

content of 35.94% (P = 0.014), but the interaction of 

LAB levels and the proportion of MungbeS-Milk-skim 

did not change the MungbeS-Yo protein content (P = 

0.89). 

Dissolved protein is part of the total protein 

contained in food products, which is in the form of 

oligopeptides or amino acids that are easily absorbed by 

the digestive system (Purwoko et al., 2007). In this 

study, yoghurt protein was derived from the total protein 

raw materials used, such as green bean sprouts, skim 

milk, and LAB (Yusmarini et al., 2004). LAB uses skim 

milk protein as a nutrient for growth (Ardi et al., 2017). 

The higher the LAB levels, the more protein is degraded 

by lactic acid bacteria which are proteolytic, resulting in 

many oligopeptides and amino acids (Widodo, 2003). 
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According to Amani et al. (2016), high concentrations of 

LAB can increase the number of protease enzymes that 

can hydrolyze complex proteins into simple amino acids. 

Thus, the increase in dissolved protein content of 

MungbeS-Yo is related to the proteolytic activity of 

lactic acid bacteria, which converts them into amino 

acids and peptides (Hassan et al., 2010). 

Bacteria are known to have 4 growth phases 

including the lag phase and the log phase. During the lag 

phase, the bacteria adapt to the new growth medium. In 

the lag phase, there has not been an increase in the 

number of bacteria, but metabolic activity has begun to 

occur, although not significant. During the log 

(exponential) phase, very rapid bacterial growth occurred 

(Nishino et al., 2018). In this phase, there is a protein 

breakdown process by LAB (Purkan et al., 2017). 

Chairunnisa et al. (2017) added that bacteria have 

proteolytic activity to break down complex proteins into 

simple proteins in the form of oligopeptides and amino 

acids with the help of protease enzymes. 

Mung bean sprouts are the raw material for making 

this yoghurt. According to Farghaly et al. (2019), legume 

germination products increase protein digestibility by 

suppressing their phytic acid content. Thus, products 

obtained with LAB fermentation make food products 

therapeutic benefits, including antioxidant activity 

(Winarsi et al., 2020; Winarsi et al., 2021), 

anticarcinogenic (Hirayama, 1999), and 

immunostimulants (Winarsi et al., 2016). 

Related to its benefits as an immunostimulant, 

MungbeS-Yo which is made with the role of LAB was 

also reported by Riaz Rajoka et al. (2017) has other 

therapeutic properties, such as prophylactic (preventing 

infection) against several types of intestinal infections, 

improving tolerance to foods containing lactose, and 

preventing cancer initiation. Fermented foods are also 

useful in preventing diarrhoea that causes infant death 

(Kok and Hutkins, 2018). Therefore, developing and 

utilizing fermentation technology is one of the efforts to 

obtain healthy food products.  

3.3 Effect of LAB levels and proportion of mung bean 

sprout milk - skim milk on fibre content of MungbeS-Yo 

In fact, the higher the LAB content used for the 

manufacture of MungbeS-Yo products, increased the 

fibre content (P = 0.018), the highest level was 

9.77±2.23% when using 0.5% LAB. The highest fibre 

content of 10.29±2.1% was found in MungbeS-Yo with a 

proportion of 70 MungbeS-Milk and 30 skims. However, 

the interaction between LAB and MungbeS-Milk-skim 

proportion did not affect MungbeS-Yo fibre content (P = 

0.533). 

Guo and Beta (2013) state that more than 1% of 

phenolic antioxidants are covalently bound to insoluble 

fibre, therefore, bioavailability is low. Phenolic 

antioxidants are difficult to extract because of the many 

covalent bonds in insoluble fibre. However, the covalent 

bonds in insoluble fibre can be hydrolysed by microbial 

enzymes, including the enzymes secreted by LAB. The 

bioavailability of phenolic antioxidants bound to 

insoluble fibre can be increased by utilizing microbes 

that have enzymes to metabolize fibre, including lactic 

acid bacteria (LAB). Lactic acid bacteria have hydrolytic 

enzymes to metabolize insoluble fibre (cellulose, 

hemicellulose). Apart from covalent bonds in insoluble 

fibre, the bioavailability of phenolic antioxidants 

increases (Laddomada et al., 2015). 

As reported by Zubaidah et al. (2012), the growth of 

LAB increases metabolic processes, as well as the 

biomass that is formed. The increase in the amount of 

biomass increases the fibre content in yoghurt. Majesty 

et al. (2015) added that the increase in fibre weight was 

related to LAB activity in forming more cellulose and 

bonding to one another in the form of fibres. This is 

presumably because LAB can break down sugar into 

cellulose during fermentation. Krabi et al. (2015) argued 

that the longer the fermentation time, the greater the 

ability of LAB to produce cellulose fibres which are part 

of these fibres. In the MungbeS-Milk-skim fermentation 

medium, components that have the potential as 

antioxidants are phenolics, fibre, vitamins A, E, amino 

acids, and proteins that have sulfhydryl groups. Organic 

acids produced during fermentation lower the pH (pH 

3.67-3.76). This condition can maintain the antioxidant 

activity in MungbeS-Yo. 

Moreover, the skin of green bean sprouts is not 

removed, allowing it to increase the fibre content of 

yoghurt (Christman et al., 2018). Winarsi et al. (2019) 

added that the fibre content of red bean yoghurt (which 

was not germinated) was 0.24%, while the red kidney 

bean sprouts milk yoghurt fibre was 26.21 times higher. 

Therefore, germination also contributes to the high fibre 

content of green bean sprouted milk yoghurt. 

3.4 The best MungbeS-Yo formula 

The selection of the best formula is carried out using 

the effective index method according to deGarmo et al. 

(1984). By giving the weight of the phenolic value 1, 

protein 0.9, and fibre 0.8 followed by calculating the 

effective value and product value, the best formula is 

MungbeS-Yo which is made from 70% MungbeS-Milk 

and 30% skim, and 0.5. % BAL. The best formula 

contains Phenolic 1273.11 mg GAE/L, 41.40% protein, 

and 12.17% fibre. 
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In general, antioxidant-rich products have the 

potential as antioxidants and immunostimulants. As an 

antioxidant, probiotics work to reduce reactive 

compounds (Amaretti et al., 2013), chelate transition 

metal ions, inhibit several enzymes associated with 

ascorbate autoxidation (Talwalkar and Kailasapathy, 

2003), and scavenge oxidant compounds in the intestine 

(Azcárate-Peril et al., 2011), induces transcription of 

genes involved in the biosynthesis of glutathione in the 

intestinal mucosa (Lutgendorff et al., 2009), increases 

glutathione synthesis in pancreatic cells, and stimulates 

the action of intestinal microflora enzymes (Lutgendorff 

et al., 2008). 

The bacteria in probiotic yoghurt can increase the 

growth of beneficial gut microbiota and affect intestinal 

and tissue function through immune system regulation 

(Maynard et al., 2012). This effect can prevent weight 

gain (Poutahidis et al., 2013). 

MungbeS-Yo, with its phenolic, protein, and fibre 

content, is thought to be useful as a product to support 

the immune system during the COVID-19 pandemic. 

Phenolic acid is a simple phenolic compound that is 

associated with a lower risk of chronic disease and 

various types of cancer (Reboredo-Rodríguez et al., 

2018), as well as various viruses (Kaila et al., 1994). 

MungbeS-Yo is rich in fibre content (10.29%). The 

health effects of dietary fibre sources are closely related 

to the physiological properties of the fibre. Fibre 

provides high viscosity in the digestive tract, and 

adequate consumption can reduce the absorption of 

glucose and cholesterol. High dietary fibre consumption 

can prevent diabetes and hypercholesterolemia. The fibre 

in the fermented colon produces short-chain fatty acids 

(acetate, propionate, and butyrate) which can prevent the 

increase in cholesterol (propionate) or prevent colon 

cancer (butyrate). The large water-binding capacity of 

the fibres results in bulky digestion and high-water 

content, thus preventing both constipation and 

diverticulosis. The type of probiotic Lactobacillus in 

MungbeS-Yo provides the highest antioxidant effect 

(Mishra et al., 2015) that this yoghurt product can 

improve antioxidant status and reduce oxidative stress, 

ultimately maintaining excellent health status in the 

current COVID-19 pandemic. 

 

4. Conclusion 

The higher the LAB level increases the phenolic 

antioxidant content, protein, and fibre of green bean 

sprouts yoghurt. The highest proportion of MungbeS-

Milk (no skim) yields MungbeS-Yo with the highest 

phenolic content, but it is not preferred. The lower the 

proportion of green bean sprouts milk, or the higher the 

skim milk increased the levels of phenolic antioxidants, 

protein, and yoghurt fibre of green bean sprouts, but the 

interaction of LAB levels and the proportion of mung 

bean sprouts and skim milk did not change the phenolic, 

protein, and the fibre content of yoghurt-based products 

green bean sprouts. The best formula is found in 

MungbeS-Yo which is made from 70% MungbeS-Milk, 

30% skim, and 0.5% LAB. The best MungbeS-Yo 

contains phenolic at 1245.57 mg GAE/L, 35.94% 

protein, and 10.29% fibre. This antioxidant-rich yoghurt 

is useful as a product to support antioxidant status and 

immune status in the current COVID-19 pandemic. 
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