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Abstract 

 

Kombucha is a probiotic drink of Asian origin, whose 

symbiotic relationship between acetic bacteria and yeasts 

provides a wide range of compounds with antioxidant and 

antimicrobial power (against Gram-negative and Gram-

positive bacteria); thus, improving digestion and 
preventing chronic diseases. Blueberry (Vaccinium 

corymbosum) of the Ericaceae family is one of the most 

studied and used fruits due to its high antioxidant benefits. 

In turn, orange blossom honey is one of several products 

rich in flavonoids obtained from the Citrus sinensis plant. 

Due to the high amount of phenolic compounds in these 

products, a homemade kombucha based on blueberry and 

orange blossom honey was developed to increase the 

beneficial properties of this probiotic, generating a value-

added product. First, the tea fungus (SCOBY) was 

obtained in a caffeine-free medium of green tea and white 

sugar, through a process called "First fermentation". Then 
we performed a "Second fermentation" by adding the fruit 

and honey, giving it flavor and increasing its antioxidant 

properties. Finally, we tested it pleasant taste by means of 

a sensory evaluation of 30 people, which was statistically 

analyzed. 

 

 

 

Kombucha, Caffeine-free, Green tea, Antioxidant 

Resumen 

 

La Kombucha, es una bebida probiótica de origen asiático, 

cuya relación simbiótica entre bacterias acéticas y 

levaduras aporta una amplia gama de compuestos con 

poder antioxidante y antimicrobiano (contra bacterias 

Gram negativas y Gram positivas); mejorando así la 
digestión y previniendo enfermedades crónicas. El 

arándano azul (Vaccinium corymbosum) de la familia 

Ericaceae es uno de los frutos más estudiados y utilizados 

debido a los beneficios de su alto poder antioxidante. A su 

vez, la miel de flor de Azahar es uno de los varios 

productos ricos en flavonoides obtenidos de la planta 

Citrus sinensis. Debido a la gran cantidad de compuestos 

fenólicos de estos productos, se desarrolló una kombucha 

casera a base de arándano azul y miel de flor de Azahar 

para aumentar las propiedades benéficas de este 

probiótico, generando un producto de valor agregado. 

Primero se obtuvo al hongo del té (SCOBY) en un medio 
sin cafeína de té verde y azúcar blanca, mediante el 

proceso denominado “Primera fermentación”. Después 

realizamos una “Segunda fermentación” agregado la fruta 

y miel, confiriéndole el sabor y aumentando sus 

propiedades antioxidantes. Finalmente, se probó la 

obtención de un sabor agradable, mediante una evaluación 

sensorial a 30 personas que se analizó estadísticamente. 

 
Kombucha, Sin cafeína, Té verde, Antioxidante
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Introduction 

 

One of the most important issues of our time is 

the strengthening of the immune system to resist 

or prevent diseases. Due to the current Covid-19 

pandemic, several measures were taken to take 

care of the population and prevent the spread of 

the virus. According to the survey conducted by 

Sami et al. in 2021, out of 312 people surveyed 

in 2020, a total of 137 supported the 

consumption of functional foods to prevent an 

infection (Sami et al., 2021).  

 

Probiotics are a type of functional food 

based on microorganisms, whose consumption 

in adequate amounts, produces positive effects 

on human health. Their importance for the 

reinforcement of the immune system is thanks to 

the effects they exert through the brain and 

intestine, via the vagus nerve; these 

neuroendocrine pathways allow us to regulate 

not only the composition of the intestinal 

microbiota, which has immunomodulatory and 

anti-inflammatory functions, but also to 

demonstrate reductions in stress and depressive 

symptoms (Interián-Gómez et al., 2021).  

 

These foods also help in the regulation of 

homeostasis and the formation of regulatory T 

cells, which help in the production of 

metabolites that inhibit TNF-α (tumor necrosis 

factor alpha) and the cancer-related NF-kB 

protein complex (Darmawan et al., 2020). 

 

Due to these and other functions, the 

consumption of probiotics has become 

increasingly popular. Among these foods, we 

can highlight Kombucha, a probiotic beverage 

associated with protection against various 

pathologies produced by radical oxygen species 

(ROS), antimicrobial effects, detoxifying 

properties by accumulation of organic acids 

(such as acetic, gluconic, lactic and glucuronic 

acid), generation of bioactives such as vitamins, 

help against damage caused by antibiotics and 

contribution of tea polyphenols. It is worth 

mentioning that the natural flavors of this 

beverage are obtained from herbs and fruits, so 

the right choice of these elements could enhance 

its beneficial properties.  (Uțoiu et al., 2018). 

  

 

 

 

 

On the other hand, caffeine is a popular 

compound consumed around the world, mainly 

in coffee, black tea and green tea. Currently, it is 

found in various products and foods; the 

compound is associated with many benefits and 

adverse effects around the amount of 

consumption, age, gender, lifestyle, and 

nutrition. Several studies, such as Doepker in 

2018 have shown that caffeine in adequate doses 

avoids the negative effects mentioned above, 

however, in tea infusions it usually exceeds it, 

being counterproductive to the beneficial effects 

of this type of beverage (Doepker et al., 2018). 

 

Blueberry is one of the most popular 

fruits due to its high composition with 

polyphenols that confer antioxidant properties. It 

also contains flavonoids that represent up to 60% 

of the weight of the fruit, in addition to 

demonstrating that its anthocyanins reduce 

biomarkers and the risk to suffer diseases such 

as cardiovascular risks, diabetes Mellitus type 2, 

coronary heart disease, hypertension and 

neurological impairment. (Kalt et al., 2020). 

 

Orange blossom honey also contains 

flavonoids such as aringenin, hesperetin, 

kaempferol, chrysin, galangin and quercetin, as 

well as phenolic acids such as p-coumaric and 

caffeic acid at 3.64 mg/ 100 g (Escriche et al., 

2011). Flavonoids possess anti-inflammatory, 

anti-atherogenic and anti-thrombotic properties 

(Parmenter et al., 2021).  

 

The compounds are present in different 

proportions in green tea, blueberries and orange 

blossom honey; for this reason, this article seeks 

to describe probiotics and their influence, 

highlighting the Kombucha, its origins, 

composition, antimicrobial properties and 

benefits, in addition to the description of the 

fruits and elements that, when added during 

fermentation, could enhance its benefits. 

 

Showing thus, the production process of 

homemade Kombucha based on green tea 

without caffeine, which makes it different from 

other processes, avoiding the possible adverse 

effects of the consumption of this compound in 

the long run.  
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Firstly, the bacterial consortium 

(SCOBY) was obtained, to later manufacture a 

homemade probiotic, in its two versions: in its 

natural form and a second flavored version that 

shares the properties of the three elements used, 

achieving the enhancemgent of its antioxidant 

properties, thus improving its antibacterial 

activity, taste, smell and pleasant texture, 

monitored through a sensory study and its 

statistical analysis. 

 

Functional foods 

 

The term currently known as "functional food" 

has its origin in Japan. Country where started its 

development in the 1980s, when the Japanese 

government launched and funded large-scale, 

systematic research programs on the 

development, analysis, regulation and molecular 

design of food functions. That project resulted in 

the introduction of a new concept that would 

describe those foods that were specifically 

developed to improve health and prevent 

disease, thus creating FOSHU (Valenzuela et al., 

2014). 

 

FOSHU (Food with Specific Health 

Uses), is a category that since 1991 grouped 

foods such as prebiotics, probiotics, 

phytoestrogens, phytosterols, nutraceuticals, 

antioxidants, omega fatty acids, supplementary 

foods, among others. Foods that are intended to 

improve health and from which specific effects 

can be observed (Saarela, 2011). 

 

This is how the concept of "functional 

foods" is described by several authors as those 

beverages and foods capable of providing health 

benefits through specific substances that can be 

consumed within a basic daily diet, regulating 

processes and preventing diseases (Saarela. 

2011). 

 

Probiotics and prebiotics 

 

Probiotics are one of the best-known functional 

foods consumed by humans. The term 

"Probiotic" derived from Greek roots, means 

"for life". It was first used in 1965 by Lilly and 

Stillwell to describe "Substances secreted by one 

microorganism that stimulate the growth of 

another" (Lilly & Stillwell, 1965), mainly 

related to antibiotics.  

 

 

Over the years, the definition gained a 

more general meaning, obtaining different 

hypotheses on the various beneficial effects it 

provides to health (Schrezenmeir & de Vrese, 

2001). 

 

The various definitions and studies on 

them allowed the consolidation of two clear 

ideas, the first is that probiotics are living 

organisms; and the second is that the positive 

effects they provide will depend on the adequate 

consumption of a dose of these 

microorganisms.By 2006, FAO/WHO gives a 

definition based on these two ideas, describing 

probiotics as those live microorganisms that 

administered in adequate amounts (> 6-7 log 

CFU/g) are capable of conferring health benefits 

to the host.  Their functionality of course 

depends on the strain used; most of this type of 

commercialized products are made based on 

Gram-positive bacteria, as well as lactic acid 

bacteria, but Gram-negative bacteria such as 

Acetobacter and bifidobacteria have also been 

used (Nelson, 2017). 

 

Among the benefits they have provided, 

we have reduction of Helicobacter pylori 

infections, reduction of allergy symptoms and 

constipation, inhibition of some harmful bacteria 

in the microbiome, effects on metabolism, 

cancer prevention and cholesterol reduction 

(Schrezenmeir & Vrese, 2001). In 2019, Plaza-

Diaz et al. showed its role in the prevention of 

various problems such as digestive disorders, 

diarrhea caused by drugs (such as antibiotics), 

irritable bowel syndromes, diseases associated 

with Clostridium difficile, inflammatory 

diseases, gastric ulcers, atopic dermatitis and 

allergic rhinitis (Plaza-Diaz et al., 2019). They 

also prevent and reduce the symptoms of 

respiratory diseases and their possible 

complications, a role mainly described in the 

Lactobacillus and Bifidobacterium genera 

(Carbonell, 2021). 

 

The second most popular functional food 

that we will define, are prebiotics, which have 

been described as "a non-digestible food 

ingredient that beneficially affects the host by 

electively stimulating the growth and/or activity 

of one or a limited number of bacteria in the 

colon", this term was introduced by Gibson and 

Roberfroid in 1994, where they exchanged "pro" 

(from the definition of probiotic) meaning 

"before" for "pre" meaning "for" (Gibson & 

Roberfroid, 2004).   
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The main difference between these two 

health beneficial foods is their main component, 

the probiotic has living organisms while the 

prebiotic has non-digestible substrates. This is 

the reason why many prebiotics are made from 

vegetables and fruits, since cellulose (the main 

component of these) is not digestible by humans, 

because we dispense with the enzyme cellulase. 

It is important to mention them since many 

probiotics are cultivated on prebiotic bases to 

stimulate their development and enhance their 

activity. 

 

The origins of Kombucha tea 

 

Kombucha is a fresh drink of Asian origin with 

a sweet and slightly sour taste obtained from the 

fermentation of an infusion of black or green tea 

leaves, through the cultivation of Manchurian 

fungus, a symbiotic association of bacteria 

(mainly Acetobacter spp and Gluconobacter 

spp) and heterofermentative yeasts commonly 

called "Tea Fungus", also named SCOBY 

(Heredia et al., 2021). 

 

This probiotic beverage originated in 

northwest China in Manchuria during the Tsin 

dynasty around 220 B.C., used for its benefits as 

a detoxifier and energizer. Thanks to the 

expansion of trade routes, Kombucha made its 

way to Eastern Europe and Russia appearing in 

different countries. In the early 20th century, 

researchers in Switzerland noted that Kombucha 

was equally beneficial as Yogurt consumption 

(Jayabalan et al., 2014). 

 

Kombucha preparation process 

 

Its preparation is easy and not very elaborate, so 

it is possible to make it at home. Black tea is 

usually used, but green tea and oolong (also 

called blue tea) are also useful. According to 

Martinez and collaborators in 2018, it is usually 

used 5 g of tea leaves per liter of water. 

 

Since this beverage is made from living 

microorganisms it requires a carbon source as 

substrate, the source in this case is sugar. The 

best sugar for this fermentation is refined white 

sugar, since it is of high purity (> 99.9%), 

obtained mainly from sugar beet or sugar cane, 

depending on the refining process we can say 

that it has a high quality and contains less 

minerals or inorganic elements that affect its 

purity and flavor. 

The main compound of this type is 

sucrose, one of the carbohydrates most used by 

our acetobacter. 

 

For Kombucha, 5 to 20% sugar of the 

total volume to be made is required (Pohl, & 

Stecka, 2011). Some authors such as Martinez et 

al. state that minimum 50 g of sugar per liter is 

sufficient to start the fermentation process 

(Martinez et al., 2018).  First, the water is heated 

to boiling point, then an infusion is prepared with 

the tea leaves, it is left to steep to obtain the 

concentrate, and finally sucrose is added until 

dissolved. The mixture is cooled and then the 

SCOBY is added, it is important that the 

preparation is at least 20° C before adding the 

"Tea Fungus" to avoid damaging or killing it. If 

there is no SCOBY, it can be generated from a 

mother ferment of another Kombucha, i.e., a 

minimum of 10% of the total volume that we 

intend to ferment is added with the volume of 

another previous Kombucha (Heredia et al., 

2021). 

 

The process requires clean and sterile 

areas to avoid unwanted contamination. After 

adding to the SCOBY it should be covered with 

a cloth (Abel, & Andreson, 2020). The average 

fermentation time is from 7 to 14 days depending 

on the type of tea and conditions such as 

temperature, darkness, pH, type of carbon 

source. Authors such as Uțoiu have described for 

cases of obtaining a new SCOBY, that at room 

temperature it could take from 7 to 30 days 

(Uțoiu et al., 2018). 

 

If it is desired to obtain a Kombucha with 

added flavor and properties it is important to 

perform a second fermentation, repeating the 

previous steps by adding the fruits, herbs or 

seeds for the process This can be seen in more 

detail in the methodology section of the present 

research.  The temperature can be from 21 °C to 

25° C. The optimum pH described in literature is 

3.2 in green tea and 3.5 in black tea, reaching a 

maximum of 4.2 without the overproduction of 

acetic acid changing the flavor and properties 

(Martínez et al., 2018). 
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The SCOBY 

 

It is called SCOBY to the acronym of 

"Symbiotic Colony Of Bacteria and Yeast", this 

consortium known as tea fungus is a mixed 

culture of acid-acetic bacteria of which we find 

the genera Bacterium, Gluconoacetobacter, 

Gluconobacter, Halomonas, Herbaspirillum, 

Komagataeibacter, the presence of these can 

vary from one Kombucha to another, but thanks 

to its film we always find species such as 

Acetobacter xylinum, Acet. Xylinoides or 

Bacterium gluconicum, and yeasts such as 

Schizosaccharomyces pombe, Saccharomyces 

ludwigii, Zygosaccharomyces rouxii, Candida 

spp. or Pichia membranaefaciens 

 

The base of SCOBY to carry out the 

fermentation process is a floating cellulosic film 

that is usually seen as a thin film on the medium 

with tea, ethanol and organic acids (mainly 

acetic acid and gluconic acid) (Chen & Liu, 

2000). The longer the fermentation time, the 

thicker the film will be (González, 2021). The 

acids in this culture is what gives the beverage 

antibacterial activity and prevents its 

contamination by other pathogenic bacteria. This 

mixture may also contain traces of carbon 

dioxide (Martinez et al., 2018). 

 

Composition and microbiome of Kombucha 

 

According to Abel, & Andreson in 2020, the 

probiotic Kombucha beverage possesses 

compounds such as alcohols, aldehydes, 

ketones, esters, amino acids, tannins, terpenoids, 

saponins, flavonoids, phenols, alkaloids, CO2, 

enzymes, catechins, caffeine, among others 

(Based on Adzadogo, 2015). Biochemical 

analysis of Kombucha by Jayabalan and 

collaborators in 2014 indicated the presence of 

14 amino acids, in addition to biogenic amines, 

purines, proteins, few hydrolytic enzymes, 

pigments, lipids, ethanol, antibiotically active 

matter, minerals, anions, DSL, yeast products 

and bacterial metabolites (Abel & Andreson, 

2020). 

 

Its metabolism is capable of producing 

glucose, fructose, vitamins C, B1 B2, B3, B6, 

B12, folic acid, organic acids such as acetic, 

gluconic, lactic, some enzymes, antibiotic active 

compounds, carbon dioxide, tea catechins and 

caffeine. 

 

 

Of their therapeutic effects, they are 

known to come mainly from polyphenols and 

secondary metabolites obtained from 

fermentation, adding properties such as 

improving digestion, preventing cancer, 

eliminating toxic substances, relieving arthritis 

and preventing microbial infections (Kumar & 

Joshi, 2016). 

 

As mentioned, the compounds vary 

according to the type of tea, so in Graph 1 (own 

elaboration of Figure 1 by Cardoso and 

collaborators in 2020), we can see that green tea 

has a greater amount of these compounds 

 

 
 

Graphic 1 Own elaboration of “Figure 1. Chemical 
composition of the kombuchas. Results were expressed as 

mean of three repetitions. Error bars indicate ± standard 

deviation. Means followed by the same letter, for the same 

análisis, are not significantly different (p < 0.05).”  

Source: (Cardoso et al., 2020) 

 

According to Bardales and Pinto in 2021, 

the chemical composition of this probiotic 

beverage also varies around the time it takes to 

ferment, among these compounds, we have acids 

and alcohol usually increase proportional to the 

number of days. Thus, after 30 days, the amount 

of sucrose, glucose and fructose usually 

decreases, while the amount of gluconic acid, 

ethanol and acetic acid increases (Bardales & 

Pinto, 2021).   

 

With respect to yeasts, these are 

responsible for the hydrolysis of sucrose, thus 

obtaining glucose and fructose. However, it is 

thanks to invertase that ethanol can be produced 

in the glycolysis process. The acetobacteria use 

this glucose to obtain gluconic acid and ethanol 

to obtain acetic acid. It is the set of organic acids 

produced during fermentation that provides a 

low pH value that confers a natural antimicrobial 

protection (Gonzalez, 2021).   
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Some studies show that green tea and 

lemon balm tea have more stimulating effects 

than black tea, achieving fermentations in a 

shorter amount of time (Jayabalan et al., 2014). 

 

Regarding the amount of caffeine found 

in a beverage, Doepker, et al. in 2018 indicated 

that the daily intake of 400 mg per day of 

caffeine does not generate adverse health effects 

(equivalent to 10 g) in adults, similarly 300 mg 

in pregnant women and 2.5 mg for adolescents 

and children. However, when exceeding this 

dose we can find effects on bones, blood 

pressure, heart rate, cholesterol, mood, sleep, 

headache and withdrawal (Doepker et al., 2018). 

In black tea-based kombucha, caffeine amounts 

of 16.64 mg/ g have been found, it has also been 

described that this proportion does not differ 

much from an infusion to the proportion in a 

fermentation, this is because, it does not 

influence the acidity of the beverage (Moya in 

2020). In the literature, no standard has been 

reported for the amount of caffeine allowed or 

generated in green tea-based kombucha, but we 

did find in infusions, obtaining levels generally 

in the range of 141-338 mg/L depending on the 

brand (Ramiréz-Aristizabal et al., 2016). 

 

According to the FDA, although 400 mg 

is generally not related as a risk, there is a wide 

degree of effects on people due to their lifestyles. 

As we note the range of caffeine in green tea 

does not exceed the minimum level for 

consumption, noting that the adverse effects for 

a kombucha are minimal if the lifestyle is 

adequate, but in the long run the daily 

consumption and accumulation could generate 

effects just like the excessive consumption of a 

normal tea (FDA, 2018). 

 

Antimicrobial capacity of Kombucha 

 

This beverage, widely consumed in various parts 

of the world, has demonstrated a wide range of 

antimicrobial activity. The SCOBY symbiosis 

present in Kombucha is capable of inhibiting the 

growth of other highly contaminating bacteria. 

Activity against Helicobacter pylori, E. coli, 

Staphylococcus aureus and Agrobacterium 

tumefaciens has been reported due to the acetic 

acid produced during fermentation, in fact, it is 

considered the main antimicrobial compound. 

 

 

 

Other authors such as Grenwalt et al. in 

1998 cited by Battikhy collaborators in 2013, 

demonstrated activity in Kombucha made from  

green tea against bacteria E. coli serotype H10 

(non-pathogenic), also for E. coli serotype H48 

(pathogenic), the S. typhimurium, Bacillus 

cereus and A. tumefaciens (Battikh et al., 2013). 

Table 1 based on Table 1 of Battikh et al. shows 

the comparison of the antimicrobial activity 

present in black tea and green tea based 

kombucha. 

 

 
 
Table 1 Own elaboration of “TABLE. 

ANTIBACTERIAL ACTIVITY OF KOMBUCHA.”  

Source: (Battikh et al., 2013). 

 

According to Cardoso et al. in 2020, 

Kombucha green tea inhibits the growth of 

pathogenic bacteria such as S. aureus, E. coli, 

Sallmonella and L. monocytogenes with a 

minimum concentration of 250 μL/mL while 

black tea only had activity against S. aureus and 

L. monocytogenes. This is due to the acidity of 

green tea being higher than that of other types of 

tea, with a pH of 3.2 and to the phenolic 

compound verbascoside which is unique to 

green tea. 

 

Green tea 

 

We denominate tea, to the use of any part of the 

Camellia Sinesis plant, to prepare infusions, by 

means of a preparation with boiling water. The 

leaves of this popular plant, native to Southeast 

Asia (South China, North India, Cambodia and 

Myanmar) and member of the Theaceae family, 

allow us to produce the famous green tea, whose 

catechins vary in quantity depending on the type 

of treatment used to dry them. Other variants of 

green tea known as black tea, Oolong tea, white 

tea and red tea are obtained from this same plant 

(Watson et al., 2018). 
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It possesses sugars, organic acids, amino 

acids, non-phenolic metabolites and bioactive 

phenolic compounds (Das et al., 2019). Amino 

acids belonging to this tea variety comprise a 

total of 19, among these the most important are 

the non-proteinogenic ones such as L-Theanine, 

or 5-N-ethylglutamine which represents up to 

50% of all free amino acids; it also possesses 

citrulline, ornithine and carnosine (Horanni and 

Engelhardt, 2013) 

 

Its high antimicrobial and antioxidant 

activity is due to its xanthine compounds and 

polyphenols such as flavonoids, catechols, 

catechin tannins and acids.  It has even been 

found to have a higher susceptibility against 

large positive than negative bacteria such as 

Listeria monocytogenes. In addition to 

conferring a pleasant odor and flavor to the taste 

(Mora et al., 2013). 

 

Kombucha in green tea has presented a 

total acidity of 0.36% (w / v acetic acid) higher 

than that of black tea (0.32 %). With respect to 

total phenolic properties, theaflavins, 

thearubigins and its antioxidant capacity, it has 

been found that black tea is 55.7% higher than 

green tea. Black tea is the beverage with the 

highest number of antioxidants (Cardoso et al., 

2020). 

 

Blueberry or Blackberry 

 

According to SAGARPA in 2017, one of the 

fruits with the highest antioxidant capacity are 

the berrys. Vaccinium spp. commonly called 

Blueberry is a berry native to the northeastern 

United States and eastern Canada currently 

cultivated in Mexico, it measures 1-2 cm in 

diameter and has a soft blue/purple coloration. 

The literature describes that both the leaves and 

fruits of this plant possess high antioxidant 

activity, chlorogenic acid and quercetin 

glycosides are found in them (Chu et al., 2017). 

 

It possesses glucose, fructose and 

sucrose, in addition to phenolic compounds such 

as anthocyanins, quercetin, chlorogenic acids 

and proanthocyanidins.  

 

Phenolic compounds are the main ones 

related to their antioxidant activity that allows 

them to neutralize substances such as free 

radicals that are related to chronic diseases, 

damage to the human body and cancer. 

 

They have also demonstrated anti-

inflammatory action, neuroprotection, cancer 

prevention and protection of organs such as the 

liver. The amount of these compounds in fruits 

varies according to the ripening stage and 

species, with anthocyanin being the compound 

that increases the most during ripening (Toyama 

et al., 2021). 

 

Orange Blossom Honey 

 

The species Citrus sinensis known as Orange 

Blossom is a tree of Asian origin, from 

southwest China and the Malay Peninsula, this 

plant has a high commercial value due to the 

multiple products obtained from it, from orange 

to its honey. Currently, it is one of the species 

cultivated in Mexico, from which different 

products are exported in large quantities 

(SAGARPA, 2017). 

 

The honey obtained from the citrus tree 

or "Orange blossom honey", is a light-colored 

honey and mild flavor with fresh and floral 

aroma distinctive of citrus (Kadar et al., 2011). 

This honey possesses flavonoids such as chrysin, 

naringenin, kaempferol, luteolin, hesperetin, 

some galangin, pinocembrin and quercetin; the 

presence of phenolic acids was also found, 

specifically caffeic acid and p-coumaric acid 

(Escriche et al., 2011). Orange tree flavonoids 

are important substances due to their ability to 

inhibit the oxidation of low-density lipoproteins 

in the blood, increase the amount of high-density 

lipoproteins and inhibit the activity of enzymes 

directly or indirectly involved in lipid 

peroxidation pathways such as cyclogenase, NO 

-synthase and NADH-oxidase (Atanelov et al., 

2018). 

 

Studies by Escriche et al. in 2011 

demonstrated the abundant presence of some 

lilac aldehydes and benzenacetaldehyde. 

Substances that, as seen, are part of the phenolic 

compounds that confer antioxidant power. 

Therefore, this honey is usually recommended 

for its antibacterial and healing properties, 

prevention of cancer and free radical damage, as 

well as reducing the risk of suffering chronic 

diseases (Escriche et al., 2011). 
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Methodology 

 

Materials and reactives 

 

Extra Special Orange Blossom Honey (370 g). 

Prometo PRODUCE brand Blueberry (156 g). 

Premium Green Tea brand STASH (40 g) herbal 

tea with 20 sachets without caffeine. EPURA 

brand jug water. Alquimia brand Kombucha 

lemon flavor black tea base (475 ml). Great 

Value brand refined white cane sugar (1 kg). 

Transparent glass jar of 42. 8 cm high with 

capacity of 4 liters. Electronic scale, Tefal brand, 

capacity up to 10 K. 100% cotton cloth of 47.5 

cm by 34.6 cm. Elastic cloth band. Unireal nitrile 

gloves. A pewter spoon. Plastic spoon. One soup 

spoon. Two glass cups. One wooden stick. 1 

measuring cup of 250 ml. 2-liter pewter pot. 

Hermetic refrigerator ACROS brand. 12 Estilo 

brand glass bottles with a capacity of 5600 ml 

each. Plastic funnel. AVEDISTANTE pH meter. 

 

First fermentation 

 

Boil 2 liters of Epura brand water for 5 minutes.  

Remove from heat and add 6 bags of Green Tea. 

Let stand covered for 10 minutes. Remove the 

tea bags and add 250 g of Great Value brand 

refined white sugar. Stir with a pewter spoon and 

let it stand for 10 minutes.  

 

Subsequently, place the concentrate in 

the glass container. Add one liter of water at 

room temperature.  Let stand 25 minutes then 

add 300 ml of commercial Kombucha Alquimia 

brand. Stir again with a plastic spoon and cover 

the mixture with the cloth, securing it with a 

rubber band. It is left to ferment for 7 days at 

room temperature in a dark and clean place (an 

airtight refrigerator without energy was used).  

 

On the seventh day add a mixture of 300 

g of refined sugar and 150 ml of commercial 

Kombucha. Stir with a plastic spoon. Let stand 

14 days at a temperature of approximately 24 °C. 

Once the SCOBY has a suitable size, the 

Kombucha is tasted (it should have a sweet taste 

with a little sour). If the taste is as desired, the 

SCOBY is removed from the Kombucha with 

nitrile gloves to prepare the second fermentation. 

It is also consumable, as well as natural 

Kombucha. 

 

 

 

 

 

NOTE: 2 sachets of Tea are placed per liter. 

Plastic spoons are used when mixing the 

concentrate with commercial Kombucha 

because it is an acidic beverage, if you use metal, 

the heat can oxidize. 

 

Second fermentation 

 

Once the SCOBY is carefully removed from the 

Kombucha. Place in a clean ceramic dish (with 

gloves). With the help of a funnel, pour the 

Kombucha into bottles with an airtight cap brand 

Estilo. Place 375 ml of the Kombucha in each 

bottle (3/4 of kombucha). Then add 30 g of 

orange blossom honey dissolved in 50 ml of 

Kombucha. Finally add 25 g of chopped 

blueberries (equivalent to two tablespoons). 

 

Let it ferment for 4 to 5 days under the 

same conditions as the first fermentation. If it has 

the desired flavor, put it in the refrigerator at 4°C 

to stop fermentation.  

 

To continue producing Kombucha, 

repeat the steps of the "First fermentation" 

procedure, but this time add 500 ml of the 

Kombucha concentrate obtained from the 

previous procedure. Add the SCOBY we 

generated and let it stand for 7 days or until the 

desired flavor is obtained. 

 

Sensory Evaluation  

 

Thirty people over 18 years of age were selected. 

They were given to taste ml of the two types of 

kombucha previously refrigerated. A sensory 

analysis test with a 9-point hedonic scale was 

applied. We plotted the results for the attributes 

of color, odor, taste and texture of the two types 

of Kombucha. 

 

Results and Discussion 

 

Obtaining SCOBY in first fermentation 

 

Recall that the popular beverage known as 

Kombucha, is generated through the symbiotic 

relationship of SCOBY (bacteria and yeasts), 

sustained within a cellulose film that can take 7 

to 30 days to grow at room temperature (Uțoiu et 

al., 2018).  This film is synthesized mainly by 

Acetobacter xylinum, a bacterium from the most 

predominant group of microorganisms in 

fermentation, of the genus Acetobacter 

(Watawana et al., 2015). 
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Date July 7th, 2021 July 8th, 2021 July 9th, 2021 July 10th, 2021 

Monitori

ng photo 

 
   

Date July 11th, 2021 July 12th, 2021 July 13th, 2021 July 14th, 2021 

Monitori

ng photo 

 
   

Date July 15th, 2021 July 16th, 2021 July 17th, 2021 July 18th, 2021 

Monitori

ng photo 

 
   

Date July 19th, 2021 July 20th, 2021 July 21th, 2021 July 22th, 2021 

Monitori

ng photo 

    

Date July 23th, 2021 July 24th, 2021 July 25th, 2021 July 26th, 2021 

Monitori

ng photo 

    
Date July 27th, 2021 July 28th, 2021 July 29th, 2021 July 30th, 2021 

Monitori

ng photo 

 
   

Date July 31th, 2021 August 1st, 2021 August 2st, 2021 August 3st, 2021 

Monitori

ng photo 

 

 
 

 

Date August 4st, 2021 August 5st, 2021 August 6st, 2021 SCOBY- August 6st, 
2021 

Monitori

ng photo 

  
 

 

 

Table 2 Monitoring of SCOBY production from 

commercial Kombucha. 

Source: (Own elaboration) 

 

In Table 2 of the fermentation monitoring 

for obtaining a SCOBY, we noticed that, 

throughout the 30 days, the tea fungus took time 

to form a cellulose film, which on the 30th day 

reached the size of the surface of the liquid in the 

jar. It was very thin and with some lumps with a 

noticeable white-beige coloration. 

 

 

 

 

 

 

The tea used for this process was 

caffeine-free, one of the compounds described as 

the main stimulator for cellulose synthesis (by 

bacteria) in green tea (Dufresne & Farnworth, 

2000), whose composition is 3-6 % of the dry 

weight of the tea. Added to this, we have that the 

starter kombucha was caffeinated black tea.  

Accordingly, we can state the following, first, 

the bacteria and yeasts of our starter kombucha 

were accustomed to a medium with caffeine and 

xanthines, while the conditions of their new 

medium were different, since the consortium 

only possessed other xanthines in smaller 

amounts for their growth.  

 

Secondly, we must remember that black 

tea has a higher pH and our starter kombucha 

was probably grown at an ideal temperature; 

Therefore, the change to a type of tea with a 

lower pH, the absence of caffeine and an initial 

ambient temperature of 21°C in the first 7 days, 

instead of the ideal 25°C (which was achieved in 

the remaining 23 days), caused an adaptation 

process, which is why the cellulose film obtained 

in Table 2 is thinner than the film obtained with 

a previous SCOBY used to the medium, as 

shown in Table 4. 

 

Second fermentation kombucha 

 
Date Before 

fermentati

on 

August 7st, 

2021 

August 8st, 

2021 

August 

9st, 2021 

Monito

ring 

photo 

  

 

 

Date August 

10st, 2021 

August 

11st, 2021 

August 12st, 

2021 

August 13st, 

2021 

Monito

ring 

photo 

    

 

Table 3 Monitoring of the "Second Fermentation" process 

from the kombucha obtained in "First Fermentation" to 

add flavor and enhance properties with blueberry and 

orange blossom honey. 

Source: (Own elaboration) 

 

According to the literature, the optimum 

pH for fermentation in green tea is 3.2 with a 

maximum of 4.2. (Martinez et al., 2018). The pH 

obtained in our Table 2 of natural Kombucha at 

23 days was 2.42, having a final pH of 2.12 at 30 

days.  
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Its acidity confirms us the 

overproduction of acetic acid that can change the 

flavor and final properties, however, the final pH 

obtained from the second fermentation in Table 

3, was 2.53. The increase in its final pH is due to 

the addition of blueberry and orange blossom 

honey, whose pH is 2.48 for the fruit (Stückrah 

et al., 2007) and 4.14 for the honey (Periago et 

al., 2019), thus resulting in a higher pH for the 

second fermentation but obtaining values 

outside the optimal range of growth for our 

consortium. 

 

Since the base tea was more acidic due to 

the use of green tea, we can infer that it possesses 

antimicrobial activities against pathogenic 

bacteria such as S. aureus, E. coli, Sallmonella 

and L. monocytogenes (Cardosos et al., 2020), 

part of the antimicrobial properties described in 

the literature giving an added economic value to 

our beverage as a probiotic. 

 

First fermentation with SCOBY previously 

obtained 

 

Date 
August 

8st, 2021 

 August 

9st, 2021 

August 

10st, 2021 

 August 

11st, 2021 

Monit

oring 

photo 

    
Date August 

12st, 

2021 

August 

12st, 2021 

August 12st, 

2021 

 August 

13st, 2021 

Monit

oring 

photo 

    

Date SCOBY - August 13st, 2021 

Monit

oring 

photo 

 

 

Table 4 Monitoring of the "first fermentation" of green tea 

based Kombucha with SCOBY previously obtained 
Source: (Own elaboration) 

 

For the first fermentation in table 4, with 

a previously obtained SCOBY, we measure an 

initial pH of 3.64 and a final pH after 7 days of 

2.75 were achieved. The final pH of the natural 

Kombucha is higher than the pH of the 

cranberry-honey Kombucha because of the 

difference in time, ingredients used, and SCOBY 

obtained. Both are below the optimal growth pH 

range, however, if it was possible to obtain the 

desired tea fungus and pleasant flavor. 

 

Respect to the SCOBY structure, we note 

that on the seventh day our cellulose film 

measures 0.4 millimeters, almost half a 

centimeter. This consortium is much thicker and 

stronger than the first cellulose film in Table 2, 

its coloration is white-beige similar to the first 

SCOBY, but unlike the previous one, the texture 

of this film is smooth. 

 

The difference in growth time between 

the films is remarkable because the first SCOBY 

took 30 days to regulate itself to its environment 

in order to grow while the second film already 

had a tea fungus adapted to this environment, 

with a good control of the ideal temperature.  We 

were able to obtain a strong SCOBY based on 

green tea and without caffeine. Also, we can 

confirm based on the literature, the presence of 

Acetobacter xylinum in both consortia, since in 

both cases a cellulose film was created. 

 

To slow down fermentation, we must 

lower the temperature of our Kombucha. The 

ideal temperature is 4°C to avoid contamination 

by foodborne pathogens (Murphy et al., 2018). 

The temperature change allows us to perform the 

sensory study of the beverage. 

 

Sensory Evaluation  

 

The application of a sensory evaluation using a 

nine-point hedonic scale allowed us to obtain 4 

graphs, where we can compare the 

characteristics obtained through the production 

process of a natural Kombucha and the process 

of the blueberry Kombucha with honey.  

 

 
 

Graphic 2 Percentages obtained from the nine-point 

hedonic test on the color of natural Kombucha VS. 

Blueberry Kombucha with orange blossom honey 
Source: (Own elaboration) 
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Graphic 2 corresponds to color 

acceptance. For flavored kombucha, with a 

reddish tone, 47% of the population studied liked 

it very much, 27% liked it very much, 17% liked 

it moderately, 7% liked it slightly and 3% neither 

liked nor disliked it. With respect to natural 

kombucha with a greenish amber shade, we 

observe that 30% of the population likes it very 

much, 27% likes it moderately, 17% likes it very 

much, another 17% neither likes nor dislikes it, 

7% likes it slightly and 3% dislikes it slightly. 

 

These data indicate that 97% of the 

population liked the color of the flavored drink, 

only 3% neither liked nor disliked it.  On the 

other hand, 80% of the population liked the color 

of the natural drink, 17% neither liked nor 

disliked it and only 3% disliked it. 

 

 
 

Graphic 3 Percentages obtained from the nine-point 

hedonic test for the odor of natural Kombucha VS. 
Blueberry Kombucha with orange blossom honey 

Source: (Own elaboration) 

 

Graphic 3 corresponds to the comparison 

of odor. With respect to blueberry kombucha 

with orange blossom honey, 23% of the 

population studied liked it very much, 20% liked 

it moderately, 17% liked it slightly, another 17% 

liked it very much, 10% indicated that they 

disliked it slightly, 7% neither liked nor disliked 

it, and another 7% disliked it very much. For 

natural kombucha, it was observed that 23% 

liked it slightly, 20% liked it very much and 

another 20% liked it moderately, 13% indicated 

that they disliked it slightly, 10% indicated that 

they liked it very much and another 10% 

indicated that they neither liked nor disliked the 

aroma, finally 3% indicated that they disliked it 

moderately. 

 

 

The aroma obtained from the Kombucha 

resembled the aroma of acetic acid. The study 

found that 76% liked the aroma of the flavored 

beverage, 7% neither liked nor disliked it and 

17% indicated that they disliked it. For the 

natural Kombucha, 74% liked it, 10% neither 

liked nor disliked it and 16% disliked it. 

 

 
 

Graphic 4 Percentage of the nine-point hedonic test on the 

taste obtained from the production of a natural Kombucha 

VS. Blueberry Kombucha with orange blossom honey 
Source: (Own elaboration) 

 

Graphic 4 shows the comparisons of the 

flavor obtained from the fermentation processes. 

For the taste of the blueberry kombucha with 

orange blossom honey fermented for 30 days, 

27% of the population indicated that they liked 

the final taste obtained very much, 23% 

indicated that they liked it very much, 20% liked 

it moderately, 17% liked it slightly, 7% indicated 

that they disliked the taste very much, 3% 

indicated that they neither disliked it nor liked it, 

and finally another 3% indicated that they 

disliked it moderately. With respect to natural 

kombucha, 33% indicated that they liked it very 

much, 27% indicated that they liked it very 

much, 23% liked it moderately and 17% liked it 

slightly. 

 

In terms of taste, it can be seen, that the 

cranberry drink with honey obtained 87% of 

acceptance as a pleasant taste, 3% indicated that 

it was neither unpleasant nor pleasant and only 

10% indicated that it was unpleasant. For the 

natural drink, 100% indicated that they liked the 

taste. 
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During fermentation, a slightly sour taste 

may predominate, due to the amount of acetic 

acid being produced. On some occasions, the 

flavor can be slightly alcoholic, similar to an 

apple cider (Marsh et al., 2014). According to 

Ihsani et al., 2021, the ethanol increase in the 

first 8 days does not exceed 0.32% of its volume, 

nor does it affect the antioxidant quality, lactic 

acid levels or pH (Ihsani et al., 2021). This 

probiotic beverage does not have an alcohol 

percentage higher than the 0.5% necessary to be 

considered an alcoholic beverage by the TTB 

(Alcohol and Tobacco Tax and Trade Bureau) of 

the United States or by the Mexican Ministry of 

Health (General Health Law, article 217), so this 

occasional taste does not affect its main function. 

 

The sweet and fruity flavor it usually 

acquires depends on the type of sugar, fruit or 

herb used, as well as the time of the second 

fermentation. Its aroma is acidic, like vinegars, 

sometimes becoming fruity (Watawana et al., 

2015), 

 

 
 

Graphic 5 Percentage of nine-point hedonic test applied 

for texture of a natural Kombucha VS. Blueberry 

Kombucha with orange blossom honey 

Source: (Own elaboration) 

 

Graphic 5 corresponds to the comparison 

of the texture of both kombuchas. Both 

beverages were refrigerated and served cold, 

obtaining an acceptance for the blueberry 

kombucha with orange blossom honey, 27% of 

the population liked it very much, another 27% 

liked it very much, 23% liked it moderately, 17% 

liked it slightly and 7% neither liked nor disliked 

it. The percentages on the texture of natural 

kombucha indicate that 37% liked it very much, 

30% liked it very much, 27% liked it moderately 

and 7% liked it slightly. 

 

The above data indicate that with respect 

to the cold texture of our beverage, 93% of the 

population considered the texture pleasant and 

only 7% as neither pleasant nor unpleasant, 

while our natural Kombucha obtained 100% 

acceptance as a pleasant beverage. 

 

Based on the results obtained from the 

sensory evaluation, it can be seen that, the 

beverage with the highest acceptance in color 

and odor was the flavored Kombucha, but in the 

categories of flavor and texture, the highest 

acceptance was obtained by the natural 

beverage.  However, for both probiotic 

beverages, their rejection rate was low, so both 

the natural and flavored probiotic have good 

texture and color. Its odor can be treated when 

refrigerated since after three days it was noticed 

that its initial sour aroma decreased drastically as 

the SCOBY stopped producing more organic 

acids. Regarding the main category in flavor, its 

acceptance rate is higher for the natural one, but 

the flavor was not very low, so the fermentation 

days could be decreased until the desired acid 

flavor is obtained. This indicates that its 

acceptance varies according to consumer tastes. 
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Conclusions 

 

It was possible to develop the production of 

homemade Kombucha based on caffeine-free 

green tea with antioxidant properties added by 

means of a fruit and honey from orange blossom. 

Thus, obtaining a probiotic beverage with added 

properties, thanks to the wide variety of 

microbial species of the consortium and the 

added fruits. 

 

Despite having different environmental 

conditions than the initial commercial 

Kombucha, a SCOBY was obtained and together 

with it, a Kombucha with enhanced antioxidant 

properties was produced (shown in Table 2 and 

3), a process carried out by means of a second 

fermentation. 
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Due to the current situation of COVID-

19, it was not possible to perform antimicrobial 

experiments to test the inhibitory activity of 

Gram-positive and Gram-negative bacteria of 

the probiotic beverage, through bacterial growth 

tests with strains, which could be achieved in 

other studies; but it did perform a sensory 

evaluation of natural Kombucha and flavored 

Kombucha to approximate the added value of 

the product. Along with this and based on the 

literature, it was confirmed that the growth of the 

tea fungus was possible due to the existing broad 

consortium, which in other studies has 

demonstrated high effectiveness against 

pathogens such as Gram-negative and Gram-

positive bacteria. Thus, obtaining a probiotic 

beverage with beneficial properties for the 

human microbiota, with a very pleasant color 

and texture, with a characteristic acetic acid odor 

that is controllable and 87% accepted in taste.  

 

Possible improvements to achieve 

greater acceptance in flavor would be to reduce 

the number of days for the first fermentation to 

obtain SCOBY, since the excess of acetic acid 

changed the expected organoleptic properties. 

Also, the temperature control could be improved 

from the first day, verifying that it is a constant 

25°C in the dark, along with this, the field of 

study for sensory analysis could be expanded, 

thus yielding even more accurate values. 
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