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 Abstract 

Hypercholesterolemia is known to have a strong correlation with cardiovascular disease cases. One alternative action 

that can reduce cholesterol levels in the blood is the provision of functional food. Not many studies have revealed the 

functional effects of maysghurt, a fermented drink made from sweet corn, to treat hypercholesterolemia. This 

experiment consisted of six treatment groups to determine the effect of hypercholesterolemia therapy with maysghurt 

on white male rats Rattus norvegicus Wistar strain in terms of serum and digesta total cholesterol levels, HDL, LDL and 

the ratio of LDL to HDL. This study used 46 male Rattus norvegicus. Rats models of hypercholesterolemia were obtained 

by giving Hyper cholesterol-inducing suspension (HIS) in the form of the beef brain that had been steamed and blended 

at a dose of 2 mL/day. The therapy of giving maysghurt was through gastric sonde technique with doses of 2 mL, 3 mL, 

4 mL and 5 mL per 200 g of body weight of rats. The analysis used in this study is the One Way Analysis of Variance with 

Duncan's 5% further test. The results of the data analysis can be concluded that the gave maysghurt has a significant 

effect on reducing total blood cholesterol and digesta levels, and there is a positive correlation between serum and 

digesta cholesterol levels—the lower the serum cholesterol, the lower the digesta cholesterol of the rats. Maysghurt 

therapy reduced LDL levels and significantly increased HDL levels in hypercholesterolemic Wistar strain rats (Rattus 

norvegicus). This study also showed that maysghurt at a dose of 3 mL/200 g body weight of rats was the most effective 

in increasing HDL and lowering LDL in hypercholesterolemic rats. In general, this study reveals that maysghurt can reduce 

LDL levels, increase HDL levels, and improve the ratio of LDL to HDL so that it has the potential to reduce the risk of 

cardiovascular disease. 
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Introduction : 

Cardiovascular disease, a condition of disorders of the heart and blood vessels, is the leading cause 

of death globally (Walker, 2013). According to findings in the last 30 years, the disease is the cause 

of a third of all deaths globally, and the number of deaths continues to increase (Kjeldsen et al., 

2021; Félix-Redondo et al., 2013). With age, both women and men can experience the disease as 

a risk factor (Carson et al., 2020).Many studies have revealed a correlation between the occurrence 

of cardiovascular disease and abnormal blood cholesterol levels, namely high cholesterol levels 

that exceed normal limits (Soliman, 2018; Hansel & Giral, 2015; Walker, 2013). This condition is 

known as hypercholesterolemia (Kundu et al., 2021; Di Taranto et al., 2019). Increased blood 

cholesterol levels are influenced by several risk factors, including genetics, age, gender, body mass 

index, and lifestyle closely related to the foods consumed ( Jesch & Carr, 2017; Kim et al., 2017; 

Félix-Redondo et al., 2013).  Foods such as meat, liver, brain, and offal given to experimental 

animals have been shown to cause excess cholesterol in the blood  (Lafuente & De las Heras, 2018; 

Sarita, 2012). The state of hypercholesterolemia in animals occurs when the total cholesterol level 

in the blood exceeds normal. Elevated cholesterol levels can lead to narrowing blood vessels or 

atherosclerosis (Aguilar-Ballester et al., 2020; Kucuk et al., 2017). To avoid this condition, proper 

control of blood cholesterol levels is needed. One of the safe ways to lower blood cholesterol levels 

is by modifying the diet. In general, the recommended diet limits the consumption of foods that 

contain cholesterol and fat, exceptionally high saturated fat (Walker, 2013). This diet provides a 

safer effect, so it is highly recommended before deciding on drug therapy. In addition to limiting 
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the consumption of cholesterol and fat, it is also recommended to take anti-hypercholesterolemia 

(Andriani et al., 2020; Cheng et al., 2018). In general, the use of anti-hypercholesterolemic drugs, 

such as the class of hydroxy-3 methyl glutaric-coenzyme A (HMG Co-A) reductase inhibitors and 

drugs that can increase bile acid excretion, has been successful in controlling and lowering blood 

cholesterol levels. However, long-term use of hypercholesterolemic drugs will cause side effects 

such as anxiety and can affect liver function (Caponio et al., 2020; Y. Hu et al., 2020), so that 

functional foods can be an option for controlling hypercholesterolemia (Alongi & Anese, 2021; 

Birch & Bonwick, 2019).  

Maysghurt is a processed product of corn juice fermented by lactic acid bacteria, namely 

Lactobacillus fermentum (Supavititpatana et al., 2010; Trikoomdun & Leenanon, 2016). Based on 

the advantages of lactic acid bacteria in fermenting corn milk (cider), these isolates can quickly 

adapt to their substrates and remodel complex compounds into simpler compounds to produce 

lactic acid in the product. Lactic acid bacteria used as fermenters are expected to be able to 

decompose lactose into lactic acid, which will synergistically bind cholesterol in the small intestine 

through its cell walls before the body absorbs cholesterol (Widodo et al., 2021; Aloğlu & Öner, 

2006; Pereira & Gibson, 2002) or reduce cholesterol levels by some other mechanism.  

Probiotics in maysghurt can produce the enzyme Bile Salt Hydrolase (BSH), an enzyme that can 

reduce bile salt conjugation (Kingkaew & Tanasupawat, 2019; Pavlović et al., 2012; Liong & Shah, 

2005). This will increase the levels of free bile acids, which are not easily absorbed by the small 

intestine, compared to bile acids (Adebola et al., 2020; Pavlović et al., 2012). Efforts to balance the 

number of bile acids in the body take cholesterol taken from the blood, which functions as a 

precursor, so that cholesterol levels can be lowered in total ( Choi et al., 2015; Baila-Rueda et al., 

2014). Other cholesterol degradation pathways can also occur through the conversion of 

cholesterol to cholic bile acid by lactic acid bacteria in maysghurt so that the concentration of 

cholesterol in the blood can be reduced and cholesterol levels become more stable (Horáčková et 

al., 2018; Gérard, 2013; Chiang, 1998). 

Several epidemiological and clinical studies have shown that total plasma cholesterol and Low-

Density Lipoprotein (LDL) are major risk factors for heart attack (Deng, 2009a). This study revealed 

the potential of maysghurt for animal therapy models of hypercholesterolemia in terms of High-

Density Lipoprotein (HDL) and LDL serum and LDL/HDL ratio, which are the best predictors of 

coronary heart disease risk compared to LDL cholesterol or HDL cholesterol only (Di Taranto et al., 

2019; Kucuk et al., 2017; Kunutsor et al., 2017). In addition, digesta cholesterol levels were also 

measured to assess the description of the mechanism of cholesterol reduction that occurred (Welli 

et al., 2019).  

The negative effect of cholesterol-lowering drugs triggers increased public awareness to consume 

safe and healthy functional foods (Mitsuoka, 2014; Pastrana et al., 2017). This encourages 

fermented products known to be safe and has advantages in nutritional and health aspects (Alongi 

& Anese, 2021; Birch & Bonwick, 2019; Annunziata & Vecchio, 2013; Shah, 2007). Equally important 

is the opportunity to explore various functional foods such as fermented milk that can be modified 

based on their raw materials. The use of sweet corn as raw material for fermented milk to replace 

cow's milk can support food security and diversify food products from corn (Karneta, 2019; 

Trikoomdun & Leenanon, 2016). 

      Methods : 

This experiment consisted of six treatment groups for hypercholesterolemia therapy with 

maysghurt on white male rats (Rattus norvegicus) Wistar strain. The male rats used were two 

months old with relatively average weight obtained from the test animal development unit. The 
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experimental rats were first acclimatized for one week by being housed with a 12-hour lighting 

cycle (Saikia et al., 2018; Yadav et al., 2007). Standard rodent feed and drinking water have been 

provided ad libithum. The number of research subjects used seven rats each for six treatment 

groups, as stipulated by WHO, which requires a minimum number of subjects per group, a 

minimum of five individuals.  

For 21 days after acclimation and initial weighing of the rats, the other five groups were given a 

high-cholesterol diet apart from the control group. Four of them were given different doses of 

maysghurt. The hyper cholesterol-inducing suspension (HIS) given was in the form of the beef brain 

steamed and blended at a dose of 2 mL/day (Kundu et al., 2021). The dose of maysghurt is based 

on the recommended dose for fermented milk for humans weighing 70 kg, which is approximately 

100-200 mL/day (Trikoomdun & Leenanon, 2016). This dose was then converted to a dose for rats 

weighing 200 g so that the doses of 2 mL, 3 mL, 4 mL and 5 mL per 200 g body weight of rats were 

obtained. The administration of hypercholesterolemia-inducing suspension and maysghurt was 

carried out using a gastric sonde technique (Singh et al., 2015).  

The maysghurt used is fermented milk made from corn milk with 107 CFU/mL (Trikoomdun & 

Leenanon, 2016)(Karneta, 2019). The preparation of maysghurt begins with starter preparation by 

multiplying L. Fermentum pure cultures by transferring them into several test tubes containing 

sterile De Man Rogosa and Sharpe (MRS) media. Furthermore, 25% w/v skim milk and 5% w/v sugar 

were pasteurized at 90oC for 15 minutes and then cooled to 40oC; 5 ml was mixed with culture and 

incubated at 40oC for 1 x 24 hours. Corn milk was prepared by mashing as much as 700 grams of 

corn using a blender with a ratio of sweet corn kernels: water is 1: 5 and then filtered to get sweet 

corn juice. The corn extract was added with 5% w/v skimmed milk powder, pasteurized at 90oC for 

15 minutes, and then cooled to 40oC. 

Furthermore, as much as 10% L. fermentum starter was inoculated little by a little while stirring. It 

was homogeneous and put into prepared sterile containers, then covered with aluminium foil. 

Then it was incubated in an incubator at 45oC for 7 hours to produce maysghurt with an acidic pH 

of 4-5 (Trikoomdun & Leenanon, 2016)(Karneta, 2019). After the incubation is complete, the 

fermented milk produced is immediately cooled in the refrigerator so that the fermentation does 

not continue. Before being applied to experimental rats, a proximate maysghurt analysis was first 

carried out, which refers to (AOAC, 2005), including fat content, protein content, total sugar 

content, colour, taste, aroma, and texture. Observations were made after the inactivation of the 

fermentation process, namely after being put in the refrigerator for 2 hours. 

Each treatment group measured the total blood cholesterol levels of LDL, HDL, and LDL/HDL ratio 

at the end of the treatment, namely on day 21. Bodyweight was first measured using a particular 

scale for experimental rats, namely the Triple Beam Balance. Blood samples were taken from the 

pre-orbital plexus of rats at the edge of the right eye and put into a hematocrit capillary pipette. 

150-250 L was collected in an Eppendorf tube and then centrifuged for 15 minutes at 3000 rpm to 

obtain the serum. Total cholesterol, HDL, and LDL cholesterol levels in rat blood were examined by 

an enzymatic spectrophotometric method using CHO-PAP and GPO-PAP (glycerol-3-phosphate 

peroxidase amino antipyrine phenol) (Friedewald et al., 1972). The LDL/HDL ratio is determined by 

comparing LDL levels to HDL levels. Digesta cholesterol taken from the cecum of the treated rats 

was measured at the end of the treatment. The data obtained were processed by computer 

applications. The data were tested for normality with the Shapiro Wilks test. Differences in serum 

total, LDL and HDL cholesterol levels, as well as LDL/HDL ratio and digesta cholesterol levels in each 

treatment group, were analyzed to determine the effect of the six groups using the Anova 

parametric statistical test, followed by Duncan's test at a 95% confidence level. The procedure in 



Nat. Volatiles & Essent. Oils, 2021; 8(5): 11054-11068 

11057 

 

this research has been approved by the Health Research Ethics Commission of UIN Alauddin 

Makassar based on ethical clearance number 078/KEPK/IX/2020. 

     Result and Discussion : 

Physicochemical characteristics of maysghurt as a functional food : 

Maysghurt as a fermented milk product projected as a functional food has physicochemical 

characteristics identified as in table 1. The relatively low fat and carbohydrate content 

accompanied by high protein content and the content of lactic acid bacteria cells in maysghurt can 

be beneficial if consumed. (F. B. Hu, 2005). This is not only because the content is a nutrient that 

the body needs. It can also have a positive physiological effect accompanied by live microbes, 

namely lactic acid bacteria (Bernal Castro et al., 2017; Kanekanian, 2014). Pastrana et al. (2017) 

describe that functional food is food that, due to its active component content, can provide health 

benefits beyond the benefits provided by the nutrients contained in it and fulfils sensory, 

nutritional and physiological requirements.  

From the sensory aspect, the colour, taste and aroma of maysghurt show an attractive appearance 

with a delicious taste. The yellow colour of maysghurt is caused by the primary colour of corn milk, 

which is slightly yellowish due to the carotenoid content contained in corn and becomes more 

concentrated due to the work of inoculant bacteria that produce lactic acid so that the yellow 

colour formed is more concentrated (Supavititpatana et al., 2010; Brookfield, 2009;). 

 

Table 1. Physicochemical characteristics of maysghurt 

No Analysis Description 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Total number of BAL 

Water content 

Ash Level 

Fat level 

Protein Level 

Total Carbohydrate Level 

pH 

Consistency 

Scent 

Flavour 

Colour 

7.8 log (CFU/mL) 

80.79 % 

0.87 % 

3.12 % 

11.88 % 

3.34 % 

4.09 

thick 

distinctive scent (sour) 

sour 

yellow 

 

The distinctive scent of maysghurt is like a sour scent, as well as a sour taste. This sour aroma and 

taste arise because there is a change in milk lactose into lactic acid by lactic acid bacteria (Pramono 

et al., 2020). The sour maysghurt aroma still leaves the corn milk scent. In addition, the distinctive 

scent of maysghurt is strongly influenced by the scent-forming compounds produced by lactose 

during fermentation, such as diacetyl. Diacetyl is the main flavour component in fermented milk 

products synthesized by starters that can metabolize citrate (Astawan et al., 2012; Supavititpatana 

et al., 2010). 

The texture of the resulting product will undoubtedly affect the consumer's acceptance of the 

product (Rahayu & Andriani, 2018; Costa et al., 2017; Trikoomdun & Leenanon, 2016; Janzantti et 

al., 2011). Good yoghurt is neither too thick nor too liquid and has texture stability without 

decreasing viscosity during storage. Lactic acid bacteria will trigger the fermentation process in 

corn milk, then convert the lactose in corn milk into lactic acid, which gives the effect of breaking 
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the corn milk protein, which causes the corn milk to thicken, so the maysghurt tastes sour and has 

a thick texture (Pramono et al., 2020; Rahayu & Andriani, 2018). 

     The live weight of the experimental rat : 

During the experiment, the live weight of rats for all treatment groups increased. Among all 

treatments, there was a very significant difference in body weight gain of rats. The graphs of the 

bodyweight of rats before and after treatment for each treatment group are described in Figure 1. 

Rats with standard feeding treatment and induced with hyper cholesterol-inducing suspension 

without maysghurt showed the highest body weight gain. The treatment group that was given a 

standard diet plus a hyper cholesterol suspension and supplemented with maysghurt in general 

also showed a significant difference in body weight gain compared to the group of rats that were 

only given standard feed (T0). This can be explained that the beef brain is known to have a relatively 

high nutritional content, apart from cholesterol (Piaggi, 2019; Joyce et al., 2014). It is known that 

in 100 grams of the beef brain, there are 150 calories. In addition, there are 3100 milligrams of 

cholesterol, 108 milligrams of sodium, 224 milligrams of potassium, 1.5 grams of carbohydrates 

and 12 grams of protein (Kundu et al., 2021; Vedaraman et al., 2005). The content of these 

nutrients supports the formation of cells in the body so that muscle mass can develop and grow 

properly (Joyce et al., 2014).  

 

  

Figure 1. Body weight of rats before and after treatment (T0 = standard feed; T1 = standard feed + 

HIS; T2 = standard feed + HIS + 2 mL maysghurt; T3 = standard feed + HIS + 3 mL maysghurt; T4 = 

standard feed + HIS + 4 mL maysghurt; T5 = standard feed + HIS + 5 mL maysghurt) and the increase 

in body weight of rats after treatment. The different letter notations represent significant 

differences (P < 0.05). Maysghurt supplementation indicated a significant suppression effect on 

body weight gain in rats (P < 0.05), even when given a hyper cholesterol-inducing diet. The trend 

is shown in Figure 1, which shows a decrease in the T2, T3, T4 and T5 treatment groups. 

Maysghurt's ability to reduce weight is related to its protein content. Some researchers explain 

that there are three main mechanisms related to the role of protein in weight loss, namely 

increasing satiety, increasing thermogenesis (increased energy expenditure above metabolic rate), 

which also has an impact on satiety (Leidy et al., 2015; Hu, 2005). The decrease was relatively the 

same at the maysghurt concentration of 3-5 mL. This implies that a concentration of 3 mL/200-
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gram body weight of rats is sufficient to maintain the body weight of rats. A higher volume of 

maysghurt will not impact reducing or increasing the bodyweight of rats. 

      

      Hypocholesterolemic effect of maysghurt  : 

Pemberian penginduksi hiperkolesterol selama 21 hari berupa suspensi otak sapi terbukti dapat 

meningkatkan kadar kolesterol serum darah tikus putih (Rattus norvegicus). This finding follows 

Kundu et al. (2021), and Vedaraman et al. (2005) explained that rats' total cholesterol, triglyceride, 

and LDL blood levels increased significantly after consuming beef brain. Figure 1 describes the 

blood cholesterol and digesta levels of rats induced by hypercholesterolemia compared to rats fed 

an only standard diet with and without maysghurt supplementation. The increase in blood 

cholesterol levels in white rats was due to the high cholesterol content of beef brain suspension, 

so that the absorption of cholesterol in the intestines increased. Increased absorption of 

cholesterol in the intestines causes an increase in cholesterol levels in the liver resulting in an 

increase in cholesterol levels in the blood of the white rat (Rattus norvegicus) (Kundu et al., 2021; 

Vedaraman et al., 2005). Figure 1 also shows a decrease in cholesterol levels both in the blood and 

in the digesta of rats in the treatment of cow brain suspension supplemented with maysghurt at 

different concentrations. This is consistent with the results of studies conducted using various 

fermented milk (Bhat et al., 2019; Sengupta et al., 2019; Kanekanian, 2014; Astawan et al., 2012; 

Ramchandran & Shah, 2011Deng, 2009; Sarkar, 2008). 

 

 
Figure 2. Total serum and digesta cholesterol levels after treatment (T0 = standard feed; T1 = 

standard feed + HIS; T2 = standard feed + HIS + 2 mL maysghurt; T3 = standard feed + HIS + 3 mL 

maysghurt; T4 = standard feed + HIS + 4 mL maysghurt; T5 = standard feed + HIS + 5 mL maysghurt) 

and the increase in body weight of rats after treatment. The different letter notations represent 

significant differences (P < 0.05). The graph in figure 2 shows a significant difference between 

serum and digesta cholesterol levels in each treatment. A positive correlation also occurs between 

serum and digesta cholesterol levels—the lower the serum cholesterol, the lower the digesta 

cholesterol of the rats.  

According to Kingkaew & Tanasupawat (2019), Cholesterol absorption depends on the availability 

of bile acids from the liver and pancreatic cholesterol esterase and the amount of cholesterol 
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intake. Increasing cholesterol intake can reduce cholesterol absorption (MacDonald et al., 2020; 

Xu et al., 2018). At high cholesterol concentrations, the body will absorb less than 10% cholesterol, 

and the rest will leave the body through faeces (Choi et al., 2015; Gérard, 2013). Control of 

cholesterol synthesis through cholesterol intake is crucial because when cholesterol intake is high, 

cholesterol synthesis decreases and vice versa (Kim et al., 2017; Baila-Rueda et al., 2014). 

Based on the analysis of digesta cholesterol levels, it can be explained that the mechanism of 

cholesterol reduction with maysghurt supplementation may occur due to the bile salt 

deconjugation process due to the activity of the bile salt hydrolase (BSH) enzyme produced by 

inoculant bacteria, namely Lactobacillus fermentum. With the presence of the BSH enzyme in the 

digestive tract, the work of HMG-CoA may be inhibited in producing cholesterol (Khare & Gaur, 

2020; Nuhwa et al., 2019; Singh et al., 2015). The mechanism of the ability of the BSH enzyme to 

work in vivo results in the inhibition of the HMG-CoA reductase enzyme, which plays a role in the 

formation of mevalonate in the cholesterol synthesis process does not form cholesterol (Joyce et 

al., 2014). According to Liu et al. (2021), the decrease in cholesterol occurred because the 

compounds produced by microbes competed with HMG-CoA to bind to the HMG-CoA reductase 

enzyme. BSH produced by LAB plays a role in forming deconjugated bile acids by removing water 

molecules between glycine and cholic acid to produce unconjugated bile acid. Free cholic acid is 

less readily absorbed in the small intestine than bile acids bound to glycine. Deconjugated bile acids 

(free cholic acid) will be wasted through the faeces so that the amount of bile acids that return to 

the liver is more diminutive. In this condition, the need for cholesterol increases, and consequently, 

cholesterol levels in the blood decrease. To balance the number of bile acids, the body will take 

body cholesterol as a precursor. This process, in turn, lowers overall blood cholesterol levels. The 

mechanism of inhibition of the BSH enzyme on the synthesis of conjugated bile acids is molecular, 

and the enzyme breaks the C24NaCl amide peptide bond between bile salts and amino acids. So 

that glycine or taurine loses its hydroxyl group and results in the formation of free cholic acid 

(Kingkaew & Tanasupawat, 2019; Choi et al., 2015; R. Kumar et al., 2012; Pavlović et al., 2012; Liong 

& Shah, 2005; Moser & Savage, 2001). 

The findings of this study are in line with the findings of (Shiby & Mishra, 2013; Oh et al., 2012), 

who has investigated the hypocholesterolemic effect of L. acidophilus from fermented milk in rats 

that the ability to deconjugate bile salts is more dominant than the ability to assimilate cholesterol. 

In the body, the ability to assimilate cholesterol is bound to cholesterol from outside the body (feed 

cholesterol). In contrast, the deconjugated bile salts, which are closely related to cholesterol, are 

cholesterol synthesized by the body. 

The description of Figure 2 also shows that the concentration of 3 mL/200-gram weight of rats 

effectively reduces the blood serum cholesterol levels of rats. This means that the number of lactic 

acid bacteria cells at that concentration has effectively carried out the bile deconjugation function 

to suppress the formation of cholesterol. This decrease is by the results of research to prove the 

advantages of lactic acid bacteria given in the form of fermented milk, namely yoghurt containing 

these bacterial cells. The results of this study indicate that lactic acid bacteria can cause a decrease 

in blood serum cholesterol in experimental animals (Kingkaew & Tanasupawat, 2019; M. Kumar et 

al., 2012). 

The relatively high levels of cholesterol in the digesta in this study have not been able to explain 

the mechanism of reducing blood cholesterol levels through the assimilation/ utilization of 

cholesterol by lactic acid bacteria, as revealed by (Widodo et al., 2021). The cholesterol assimilation 

occurs through the mechanism of cholesterol uptake by Lactic Acid Bacteria, which then 
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incorporates the cholesterol into the bacterial cell membrane, causing a reduction in the amount 

of free cholesterol in the body of the test animal. (Ishimwe et al., 2015; M. Kumar et al., 2012). 

 

 

 
Figure 3. HDL and LDL levels, LDL/HDL ratio after treatment (T0 = standard feed; T1 = standard feed 

+ HIS; T2 = standard feed + HIS + 2 mL maysghurt; T3 = standard feed + HIS + 3 mL maysghurt; T4 = 

standard feed + HIS + 4 mL maysghurt; T5 = standard feed + HIS + 5 mL maysghurt) and the increase 

in body weight of rats after treatment. The different letter notations represent significant 

differences (P < 0.05). Figure 3 shows a decrease in LDL in all treatments after the administration 

of maysghurt for 21 days, and the most significant decrease occurred at a dose of 4 mL. Likewise, 

based on statistical tests, it can be seen that the administration of maysghurt at all treatment doses 

was able to increase HDL cholesterol levels and reduce LDL/HDL ratios. The occurrence of an 

increase in LDL and a decrease in HDL in the hypercholesterolemic state without giving maysghurt 

is due to the accumulation of cholesterol in the blood due to the induction of 

hypercholesterolemia. An increase in LDL levels and a decrease in HDL levels is due to excess 

cholesterol, which causes a build-up of cholesterol in the body (Kucuk et al., 2017). Furthermore, 

the accumulation of cholesterol followed by free radical activity causes oxidative damage to several 

tissues. High cholesterol levels in the blood cause Very Low-Density Lipoprotein (VLDL) to form LDL, 

increasing LDL. LDL levels that continue to increase make HDL depressed and unable to get rid of 

excess cholesterol in the blood so that the HDL state decreases. This situation follows Andriani et 

al. (2020) statement that hypercholesterolemia results in impaired lipoprotein metabolism, 

including increased levels of LDL and decreased HDL levels. Maysghurt supplementation in 

hypercholesterolemic rats with four different doses showed a very significant difference (P < 0.05). 

There was an increase in HDL levels, and a decrease in LDL levels in hypercholesterolemic rats fed 

the maysghurt diet. The content of active compounds in corn is thought to affect these conditions. 

The results obtained are following several studies that the content of active compounds, including 

carotenoids and flavonoids, can help the body control cholesterol levels in the body ( do 

Nascimento et al., 2020; Millar et al., 2017; Chávez-Santoscoy et al., 2013; Voutilainen et al., 2006; 

Arai et al., 2000; Dugas et al., 1998), in addition to increasing and facilitating blood circulation in 
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the body. The presence of active flavonoid compounds can increase the synthesis of bile acids 

(Millar et al., 2017; Chávez-Santoscoy et al., 2013).  

The state of hypercholesterolemia causes the accumulation of excess fat, which will increase 

cholesterol levels. Excess fat and cholesterol cause chylomicrons to be converted into LDL by the 

lipoprotein lipase enzyme. Maysghurt supplementation made from corn can increase bile acid 

secretion, which will increase fat metabolism. As a result, excess fat will be excreted through the 

large intestine in the form of faeces. The removed fat will reduce cholesterol levels in the blood, 

the formation of LDL will also not be excessive. The mechanism for reducing LDL levels is influenced 

by lactic acid bacteria, namely Lactobacillus fermentum, which is found in maysghurt. Maysghurt 

fed to experimental rats contained approximately 7.9 log CFU/mL of lactic acid bacteria.  

There are still limitations in this study, one of which is the absence of an analysis of the bioactive 

substances beforehand on maysghurt. This results in an unknown number of components of 

bioactive substances that may play a role in reducing LDL cholesterol levels in this study. However, 

as a fermented product, maysghurt has fulfilled several requirements that must be possessed by a 

product to be considered a functional food, namely: (1) Must be a food product (not in the form of 

capsules, tablets, or powder) derived from natural ingredients (ingredients), (2) Can and should be 

consumed as part of the daily diet or menu, (3) Has a specific function when digested, and can play 

a role in specific body processes, such as: strengthening the body's defence mechanism, preventing 

certain diseases, helping to restore the body's condition after certain illnesses, maintaining physical 

and mental condition, and slowing down the ageing process (Iwatani & Yamamoto, 2019; Pastrana 

et al., 2017; Kanekanian, 2014). From this concept, functional food is not the same as food 

supplements or drugs. Functional food can be consumed without a specific dose, can be enjoyed 

as food in general, and is delicious and nutritious (Alongi & Anese, 2021; Birch & Bonwick, 2019).  

Conclusion : 

Maysghurt, as a fermented product by Lactobacillus fermentum, has the prospect to be developed 

as a functional food because it meets sensory, nutritional and physiological requirements. Giving 

maysghurt to hypercholesterolemic rats for 21 days reduced total, and LDL cholesterol levels and 

increased HDL levels, and this intervention was also able to reduce the LDL/HDL ratio significantly. 

Further studies are needed regarding the effect of maysghurt on HDL levels, considering that this 

lipoprotein is a protective factor against atherosclerosis, the cause of cardiovascular disease. In 

addition, it is necessary to pioneer the trial of giving maysghurt to humans because it can be an 

alternative diet for hypercholesterolemic patients, which is relatively cheap and safe. 
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