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Abstract: Kombucha is a fermented tea beverage containing bioactive compounds from tea and
vital compounds such as acetic acid, D-saccharic acid-1,4-lactone, and glucuronic and gluconic acids
produced from the metabolic activities of bacteria and yeasts, which benefit human health. Kom-
bucha contains a symbiotic culture of bacteria and yeast (SCOBY), which actively ferments sugar.
Kombucha microbial compositions vary due to environmental conditions and the starter culture.
Saccharomyces sp., Schizosaccharomyces pombe, Schizosaccharomyces sp., and Brettanomyces sp. (yeasts)
and Acetobacter aceti, Komagataeibacter xylinum (formerly known as Gluconacetobacter xylinum),
Gluconobacter oxydans, and Acetobacter pasteurianus (acetic acid-producing bacteria) are commonly
found in kombucha. This review focused on the microbial compositions of kombucha and their
functionality. Aspects discussed include: (i). developments in kombucha, (ii). microbial compositions
of kombucha, (ii). microbial production of kombucha cellulose, (iv). factors influencing kombucha
microbial compositions, (v). tea type and kombucha bioactive compounds, (vi). kombucha health
benefits, and (v). potential risk factors of kombucha consumption. Current gaps, recommendations,
and prospects were also discussed. Kombucha production using rooibos as the tea base is recom-
mended, as rooibos is caffeine-free. Upcycling kombucha wastes, mainly SCOBY, for producing
cellulose filters, improving food flavors and as a substrate in food fermentations is touched on.

Keywords: microbial compositions; kombucha; fermented tea; acetic acid-producing bacteria; yeasts

1. Introduction

Kombucha is a carbonated, non- or low-alcoholic beverage derived from tea, sugar,
and a metabolically active symbiotic community of bacteria and yeast (SCOBY) in static fer-
mentation under aerobic conditions at an ambient temperature [1,2]. Kombucha (fermented
sweetened tea), known as a tea fungus, originated in northeast China (Manchuria) as early
as 220 B.C., where it was first prized for its detoxification and energizing properties [3–5]. In
414 A.D., Doctor Kombu from Korea brought kombucha to Japan to cure emperor Inkyo’s
digestive problems [6,7], and it was introduced into Russia (as Cainii kvass, Jsakvasska,
Kambucha, and Cainiigrib), then into Eastern Europe, and in the 1950s, kombucha arrived
in France and North Africa [6,8,9].

The preparation of kombucha was described by [6,10–12]; the standard protocol in-
volves stirring 50 g of sucrose in boiling water (1 L) and adding tea, which is filtered after
5 min. The sweetened tea is allowed to cool at 20 ◦C and inoculated with 24 g of SCOBY.
This is transferred into an autoclaved beaker (1 L), and the pH is lowered by adding previ-
ously fermented kombucha (0.2 L) to inhibit the growth of unwanted microorganisms [6].
Kombucha preparation results in a cocktail of molecules such as lactic acid, ethanol, acetic
acid, carbon dioxide, and gluconic and glucuronic acids (Figure 1). Sweetened tea fermen-
tation involves the cleavage of sucrose by the invertase enzyme produced by the yeast; this
produces fructose and glucose, which are then metabolized into ethanol and carbon dioxide
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via the glycolysis pathway [13]. In turn, acetic acid bacteria oxidize ethanol into acetic
acid under aerobic conditions [13–15]. The generation of acetic acid reduces the pH and
contributes to kombucha’s sour taste [14,16], accompanied by ethanol production, which
also inhibits the growth of possible pathogenic microorganisms [4,11]. During fermentation,
acetic acid bacteria (e.g., Komagataeibacter sp.) utilize fructose and glucose to produce a net-
work of cellulose as a secondary metabolite of fermentation [17], and enzymatic oxidation
of glucose at carbon 1 and 6 by acetic acid bacteria results in gluconic acid and glucuronic
acid production [18,19].
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Figure 1. Main metabolic pathway in kombucha production and the generated metabolites (adapted
from Markov et al. (2003) [20]).

1.1. Developments in Kombucha

There is a growing interest in kombucha production and fermentation processes, bacte-
rial cellulose studies, microbial analysis of kombucha, and applications of SCOBY in some
food products [17]. A VOSviewer analysis (a software for constructing and visualizing
bibliometric networks) of published records on kombucha formed six clusters (Figure 2).
Cluster 1 contains ‘kombucha tea’ (483 hits) connected to ‘production’ (206 hits), ‘bacterial
cellulose’ (130 hits), ‘kombucha tea fermentation’ (329 hits), ‘Komagataeibacter’ (54 hits), and
‘preparation’ (44 hits); cluster 2 contains ‘application’ (128 hits) linked to ‘yeasts’ (253 hits),
‘bacteria’ (309), ‘kombucha SCOBY’ (93 hits), ‘SCOBY’ (92 hits), and ‘use’ (390 hits); in cluster
3, ‘kombucha beverage’ (295 hits) is connected to ‘antioxidant activity’ (208 hits), ‘chemi-
cal composition’ (54 hits), and ‘biological activity’ (49 hits); cluster 4 contains ‘beverage’
(295 hits) linked to ‘kombucha fermentation’ (404 hits), and ‘antimicrobial activity’
(81 hits); cluster 5 contains ‘fermentation’ (404 hits) linked to ‘kombucha culture’
(230 hits) and ‘microorganism’ (85 hits); and cluster 6 contains ‘kombucha’ (665 hits)
linked to ‘tea’ (483 hits) and ‘fermentation time’ (112 hits).
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Studies on the microbial composition of kombucha using next-generation sequence
analysis have been conducted [3,21]. However, nucleic acid-based microbial diversity
studies of kombucha SCOBY often end after assessing microbial compositions, and few
studies on the isolation of pure culture from kombucha have been reported [22]. A few
studies have reported possible kombucha microbial metabolic functionality and a link
between microbiota and bioactive compounds in kombucha using Metagenomic Rapid
Annotations using Subsystems Technology (MG-RAST) and metabolomic analysis [3,23].
Still, to date, extensive studies on microbial functionality in kombucha production to
establish the roles of individual microorganisms in metabolic processes during production
and testing of the postulated functionality of kombucha cultures are yet to be performed.

1.2. Microbial Compositions of Kombucha

The broad spectrum of kombucha microorganisms has been reported [18]. Microbial com-
positions may vary depending on the source of SCOBY (starter culture) and the environmen-
tal conditions during fermentation [18,24]. A microbial community analysis on several kom-
bucha cultures confirmed the presence of dominant yeasts and bacteria. Common yeasts in
kombucha cultures reported include Saccharomyces cerevisiae, Schizosaccharomyces pombe,
Brettanomyces bruxellensis, Brettanomyces intermedius, Brettanomyces lambicus, Brettanomyces custersii,
Zygosaccharomyces sp., Zygosaccharomyces kombuchaensis, Zygosaccharomyces rouxii,
Saccharomycodes ludwigii, Kloeckera apiculata, Pichia sp., Pichia membranaefaciens,
Torulaspora sp., Torulaspora delbrueckii, Candida sp., and Zygosaccharomyces bailii [18,25–28].

The reported bacterial compositions in kombucha cultures include acetic acid-producing
bacteria such as Acetobacter aceti, Komagataeibacter xylinum (recently reclassified from
Gluconacetobacter xylinum [18,29]), Gluconobacter oxydans, and Acetobacter pasteurianus [6,18,21,25,30].
Other bacteria (Acetobacter nitrogenifigens and Gluconacetobacter kombuchae sp. nov.) have
also been identified [31,32], while in kombucha cultures from Ireland, lactic acid bacte-
ria were abundant [21]. However, lactic acid bacteria may not be essential to the kom-
bucha microbial compositions because they are not always found in SCOBY [1]. The
additional presence of Leuconostoc sp., Bifidobacterium sp. [33], Bacterium gluconicum [34],



Fermentation 2023, 9, 472 4 of 13

Propionibacterium sp., Allobaculum sp. [12], Bacillus coagulans, and Lactobacillus nagelii [35] in
kombucha cultures have also been reported. Nonetheless, the dominant microorganisms in
respective kombucha cultures are the core drivers of sweetened tea fermentation [1,36].

1.3. Kombucha Microbial Interactions

Although in-depth information on kombucha microbial functionality is still needed,
it is essentially clear that kombucha microorganisms are involved in various activities
during kombucha production. Kombucha acetic acid bacteria convert acetaldehyde into
ethanol and acetaldehyde hydrate into acetic acid by acetaldehyde dehydrogenase, while
kombucha yeasts ferment sugar to ethanol [18,30]. A symbiotic relationship among kom-
bucha microorganisms was reported. For instance, ethanol produced by yeast helped
bacteria to produce acetic acid, while the produced acetic acid stimulated yeast production
of ethanol [37]. The concurrent production of these two compounds prevents the growth
of other competitive microbes. Hence, kombucha can be used as a model to evaluate the
evolution of synergetic relationships and conflict in diverse multispecies systems.

1.4. Microbial Production of Kombucha Cellulose

Microbial cellulose, a natural polymer, has unique structural and chemical properties
compared to plant cellulose [38]. Cellulose (C6H10O5)n is a homopolymer that composes
β-D-glucopyranose units linked by β-1,4-glycosidic bonds [39]. Bacteria belonging to
Aerobacter, Rhizobium, Agrobacterium, Achromobacter, Sarcina, Azotobacter, Salmonella, and
Escherichia produce cellulose [40], but bacteria mostly reported in synthesizing cellulose dur-
ing kombucha production belong Komagataeibacter xylinum [18,38,41]. In general, capable
bacteria can produce two types of cellulose: cellulose I and cellulose II [42]. Cellulose I is a
ribbon-shaped polymer with bundles of microfibrils, and cellulose II (a thermodynamically
stable amorphous polymer) is a mercerized bacterial cellulose [43,44].

Kombucha cellulose, the jelly-like membrane known as zooglea biofilm, is formed
by symbiotic yeast and bacteria adhering together [26]. The mode of zoogleal biofilm
formation is by the adhesion of bacteria to the surface of the aqueous environment and the
excretion of a polysaccharide matrix that holds the biofilm together [45]. The synthesis of
kombucha cellulose by bacteria such as Komagataeibacter xylinum involves the formation of
uridine diphosphoglucose, a direct cellulose precursor and glucose unit polymerization
to form β-1→4 glucan chain and a chain that forms ribbon-shaped cellulose chains [42].
Uridine diphosphoglucose is synthesized by glucose phosphorylation by glucose kinase
into glucose-6-phosphate, followed by isomerization of glucose-6-phosphate into glucose-
1-phosphate by phosphoglucomutase. Uridine diphosphoglucose pyrophosphorylase then
converts glucose-1-phosphate into uridine diphosphoglucose (Figure 3). Polymerization
of glucose units by cellulose synthase results in cellulose synthesis in the form of fibers
with β-1→4 glucan chains assembled, forming a ribbon-like structure of cellulose chains
from thousands of cellulose chains that are extruded outside the cell and assembled into
macrofibrils [42–44]. The bacterial biofilm allows cell adhesion and constant bacteria
exposure to aerobic environments, which is vital for fermentation [46]. The biofilm’s
mechanical, chemical, and biological structure protects bacteria from harsh environmental
conditions [46].
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1.5. Factors Influencing Microbial Compositions of Kombucha

Several factors influencing kombucha microbiota diversity include substrates, tea
type, pH values, fermentation time, and temperature [2]. Substrates such as carbon and
nitrogen sources are vital for the growth of almost all microorganisms [47]. The growth
medium of kombucha microbiota should contain nitrogen sources obtained from the tea
extract and a carbon source such as sucrose (mostly used), fructose, glucose, ethanol, or
mannitol [48]. The type of tea used influences microbial yield. Green tea leaves had
a higher SCOBY yield than black tea and tea waste [49]. Acetic acid bacteria growth
was inhibited when the tea leave concentration exceeded 6 g L−1 [50], while the opti-
mum sugar concentrations frequently used for kombucha SCOBY are within the range of
6–12 g L−1 [21,47,51–54]. High sugar concentrations inhibited microbial growth, and the
optimum fermentation time ranged from 6 to 14 days [55]. It was reported that the bacterial
growth increased rapidly for the first 6 days and gradually decreased until the end of
fermentation, while viable yeast counts initially increased with incubation time (6–14 days)
and then decreased gradually until the end of fermentation [56]. The increase in fungal
tea biomass up to 14 days and a decreased biomass after day 14 is due to bacteria and
yeast in the stationary phase and a decreased pH, causing acid-sensitive cell death [49].
Maintaining the optimum temperature during fermentation is vital to achieving optimum
microbial growth for microbial enzymatic activities [11].

1.6. Tea Types and Bioactive Compounds in Kombucha

Different types of tea have been used in kombucha production, and green and black
teas are commonly used in preparing kombucha. Green tea is produced by immediately
heating Camellia sinensis leaves after picking to prevent enzymatic oxidation. In contrast,
black tea is produced by exposing Camellia sinensis leaves to air for oxidation and enzymatic
reactions [57,58]. Rooibos tea, which is not frequently used in kombucha production, is
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produced by placing the shredded Aspalathus linearis sp. Linearis tea shoots in a fermentation
heap and bruising by late afternoon, followed by night fermentation (oxidation) and sun
drying the heap the following morning [59].

Tea components and the metabolic activities of microorganisms in kombucha tea are
the sources of the bioactive compounds in kombucha that give the beverage nutraceutical
properties. The major bioactive compounds in green, black, or rooibos tea are polyphe-
nols that give them medicinal properties [57,60], while bioactive compounds obtained
from microbial metabolic activities during kombucha tea fermentation include enzymes,
vitamins, bacteriocins, D-saccharic acid-1,4-lactone, acetic, and gluconic and glucuronic
acids [6,61,62].

1.7. Kombucha Health Benefits

Kombucha, classified as a nutraceutical, is a natural product developed to improve
human mental and physical health. The beneficial effects of kombucha result from the
presence of D-saccharic acid-1,4-lactone, gluconic acid, glucuronic acid, tea polyphenols,
vitamins, amino acids, various micronutrients, and antibiotics [6,61,62]. The antioxidant
and antimicrobial properties of kombucha are due to bioactive compounds [5,18,63]. D-
saccharic acid-1,4-lactone (a derivative of D-glucaric acid), known for its antioxidant and
detoxifying properties, was reported to protect against hyperglycemia-induced hepatic
apoptosis in diabetic rats [64]. D-saccharic acid-1,4-lactone also inhibited glucuronidase
activity indirectly related to cancers [61]. Glucuronic acid is one of the vital components
because of its detoxifying properties [65]. Glucuronic acid participates in glucuronidation,
eliminating toxic by-products (metabolites) or toxins from the body, thereby supporting
liver detoxication function [66]. In the glucuronidation process, glucuronyltransferase
catalyzes the binding of glucuronic acid salt (glucuronate ion) to a toxin to form glucuronide,
a water-soluble molecule that is then excreted from the body [66].

Several in vivo and in vitro studies have reported the health benefits of kombucha
consumption concerning the beneficial effects of liver detoxification and acting against
oxidative stress. Kombucha tea reverted carbon tetra chloride-induced hepatoxicity in male
albino rats [67]. The protective effects of kombucha tea against acetaminophen-induced
hepatoxicity were reported in a kombucha tea-treated group where severe glycogen storage
in hepatocytes, hepatocellular degeneration, and necrosis were reduced [68]. Kombucha
tea modulated oxidative stress-induced apoptosis in murine hepatocytes due to its antioxi-
dant activity, which functions through mitochondria-dependent pathways that have been
demonstrated [69]. Kombucha boosts the anticancer activity of the doxorubicin agent [70]
and reportedly can give long life after continuous consumption due to its ability to reverse
aging processes [50]. Kombucha possibly has medicinal effects against arthritis, metabolic
diseases, and some types of cancer [2,4,66]. Furthermore, kombucha exhibits hypogly-
caemic and antilipidemic properties with high probiotics and is a better suppressor of a
high blood glucose level [71]. It also has a better inhibitory effect on α-amylase and lipase
activities in the plasma and pancreas [71]. It is important to note that much of the scientific
results on the potential health effects of kombucha pertain to animal models such as rats
and may not accurately reflect the human model [36,72,73].

1.8. Potential Risk Factors of Kombucha Consumption

Mechanisms linked to the toxic and adverse effects of consuming kombucha are
unclear. The concerns about the toxicity of kombucha and its damage to health after con-
sumption are mostly due to human error during production, resulting in poor product
quality. Most reported kombucha toxicity cases are related to individuals with previous
illnesses such as human immunodeficiency virus, acute kidney failure, acidosis vulner-
ability, and pregnant women with hypersensitivity to some kombucha compounds [12].
For instance, the reported cases of nausea, jaundice, headache, allergy, and dizziness were
linked to underlining illnesses [6].
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1.9. Toxicity of Kombucha due to Human Error

The human error that commonly introduces toxic effects into kombucha is associated
with biological and chemical hazards and excessive kombucha consumption. Microbial
composition, pH values, storage temperature, and fermentation containers could contribute
to these toxic effects [8]. Biological hazards associated with kombucha consumption in-
clude foodborne pathogens such as Salmonella spp., Listeria monocytogenes, Bacillus spp.,
Staphylococcus aureus, and Clostridium botulinum [74]. Mold contamination with organisms
such as Penicillium and Aspergillus can also occur in kombucha [26]; these microorganisms
produce mycotoxins linked to carcinogenicity and aflatoxicosis in humans [75]. The biolog-
ical hazards are usually attributed to poor hygiene practices [76]. The chemical hazards
associated with kombucha consumption originally involved ‘lead poisoning’ because kom-
bucha was prepared in a ceramic pot coated in a lead-based glaze; over time, the acids
produced during kombucha production due to low pH leached the lead from the enamel of
the ceramic pot into kombucha [77]. Excessive consumption of kombucha could result in
toxicity, which could cause chemical acidosis due to excessive organic acids in the blood,
resulting in life-threatening acidosis in individuals susceptible to acidosis [73].

1.10. Possible Toxicity due to Product Quality

Kombucha pH values for production and consumption range from 2.5 to 4.2 [78].
The only product quality that could result in kombucha toxicity is in a scenario where
organic acids (acetic, lactic, gluconic, and glucuronic acids) produced are in very high
concentrations, which results in very low pH values. Consumption of this type of kombucha
can lead to acidosis in susceptible individuals.

1.11. Alleviating Some Potential Risk Factors

Biological hazards, e.g., food contamination by pathogens, can be avoided with proper
hygiene, such as hand sterilization by washing hands with soap before kombucha prepara-
tions and sterilizing utensils and apparatus. The pH must be kept within the value that
prohibits the growth of mold and food pathogens. Chemical hazards can be avoided by
using a glass container for kombucha tea fermentation [73].

There is little information on the daily recommended consumption of kombucha [79].
The bioactive compounds in kombucha should be quantified, daily kombucha consumption
should be determined and recommended, and the recommended daily kombucha con-
sumption should be specified on kombucha bottles. The microbial contents and pH values
of kombucha should be determined before making the beverage available for consumption.
Adding preservatives to kombucha after production would keep kombucha at its normal
pH value, thereby preventing acidosis in individuals susceptible to acidosis.

1.12. Current Gaps, Recommendations, and Prospects

Extensive studies have been done on black and green tea-prepared kombucha mi-
crobial composition. Still, more information is needed on the microbial composition of
kombucha produced from rooibos tea. Microbial evaluation of kombucha prepared with
rooibos tea and a comparison of microbial dynamics of kombucha prepared using black,
green, and rooibos tea will shed light on the effects of tea types on kombucha microbial
compositions during fermentation. It was shown that 16S rDNA and ITS-targeted metage-
nomics were useful tools for assessing microbial compositions and structures of kombucha
cultures. However, more focus is needed on assessing kombucha microbial community
metabolic functionalities. Extensive research on the metabolic functionalities of kombucha
microbes, testing, and confirmation of each microbe’s metabolic functionality will assist in
preparing kombucha of the desired flavors.

1.13. Rooibos Tea for Kombucha Production

Camellia sinensis teas (black and green tea) have been extensively used to produce
kombucha, but more research is needed using rooibos tea in kombucha production. Black
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and green teas have caffeine; using these Camellia sinensis teas for preparing kombucha may
not be suitable for individuals with bleeding disorders, anxiety disorders, and heart prob-
lems [80]. Rooibos has unique properties that could be useful in producing kombucha [22].
Rooibos tea (Aspalathus linearis) has a low tannin content and is caffeine-free [81]; the
tea has unique phenolic compounds, i.e., aspalathin and aspalalinin [82,83]. Rooibos is
one of the only three known sources of nothofagin; it contains a rare C-C linked hydrox-
ydihydrochalcone glucoside (nothofagin); the other known nothofagin sources include
the heartwood of Nothofagus fusca [84] and Schoepfia chinesis (a Chinese medicinal plant
bark) [85]. Rooibos tea also contains flavone (orientin and iso-orientin), vitexin, isovitexin,
flavanone (dihydro-orientin and dihydroiso-orientin), lignans and coumarins, and phenolic
acids [82,86,87].

Rooibos tea is known to relax the body as it is caffeine-free and reduces stress and
anxiety due to the presence of aspalathin and nothofagin [88]. The biological activities
of rooibos tea make it safe as a base tea for kombucha production since several studies
on the safety and toxicity of rooibos tea consumption revealed rooibos tea’s protective
roles [89,90]. Animal studies from several laboratories have shown that processed (fer-
mented) or unprocessed (unfermented) rooibos tea consumption as the sole source of drink-
ing fluid over various lengths of time did not cause any adverse effect in animals [89,91,92].

Rooibos tea can be used as adjuvant support for preventing and treating some diseases,
such as diabetic vascular complications [93]. Studies have shown that rooibos tea extracts
exhibited antimutagenic activity in mice and Chinese hamster ovary cells [94]. Rooibos tea
prevented 2-acetylaminofluorene and aflatoxin B1-induced mutagenesis [90] and rooibos
extract attenuation of lipopolysaccharide-induced liver injury was reported [95]. A study
on the regeneration of rat liver intoxicated by carbon tetrachloride showed a reduction
in fibrotic tissue in groups treated with rooibos tea compared to the group that received
water [91]. As such, using rooibos tea as a co-adjuvant for liver disease therapy and
prevention is recommended [91]. A human intervention study showed scientific proof of
safety for humans consuming rooibos tea, as no adverse effect was reported, while the
clinical pathology results were within the reference range [89].

1.14. Upcycling Kombucha Waste Products

In recent years, the focus has been on using renewable sources, including living bi-
ological systems, to develop sustainable biomaterials. Kombucha SCOBY is one of the
best biomaterials, and its use in many applications has started gaining more attention.
Kombucha SCOBY has been used in the recycling of industrial wastes (SCOBY was used
in the chemoorgano-heterotrophic leaching process and recycling of rare earth elements
(REEs)) [96] and food packaging (dried biofilm sheets were made as covers to store veg-
etables for a long time without any nutritive quality degradation) [97]. It has also been
used in the textile industry [98], as a biosorption material for metal removal [99], and in
animal feed as an extra ingredient, which provides crude fiber, protein, amino acids, and
minerals to broiler chick feed [100]. Fermented milk drinks using kombucha SCOBY have
been developed for human consumption to improve health, and some of these fermented
milk drink products were developed with lactose-free variants and traditional milk [101].
Furthermore, kombucha SCOBY has been used in tissue engineering as a nerve conduit
grown in Schwann cells in vitro [102] and in medicine as silver nanoparticles of fungal
extract tested on human breast cancer cells [103].

Kombucha is an excellent system for scientific exploration since it is easily propagated,
non-pathogenic, and inexpensive. Kombucha SCOBY can be applied in water technology to
produce cellulose filters of specific pore sizes, which could be used in wastewater filtration.
The SCOBY can be applied in food technology to improve food flavors and as a food
fermentation and brewing substrate. Kombucha SCOBY can also be used in making edible
straws, cutlery, and plates and can be applied in medicine to produce probiotics and
antimicrobial ointments.
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2. Conclusions

Kombucha consumption has been in existence for some decades due to its health-
promoting properties. Bioactive compounds from tea and metabolic products of mi-
croorganisms in kombucha contribute to kombucha nutraceutical properties. Microbial
compositions of kombucha vary due to environmental factors (e.g., pH and tempera-
ture) and the starter cultures. However, Saccharomyces sp., Schizosaccharomyces pombe,
Schizosaccharomyces sp., and Brettanomyces sp. (yeasts) and Acetobacter aceti, Komagataeibacter
xylinum, Gluconobacter oxydans, and Acetobacter pasteurianus (acetic acid-producing bacteria)
were reported to be present in nearly all kombucha SCOBY. A symbiotic relationship exists
among kombucha microbiota as ethanol produced by yeast helps bacteria to produce acetic
acid while acetic acid stimulates yeast production of ethanol. Several factors influencing
the diversity of kombucha microbiota include substrates (carbon and nitrogen sources),
tea type, pH values, fermentation time, and temperature. Kombucha exhibits hypogly-
caemic, antilipidemic, antibacterial, antioxidant, and detoxification properties. Possible
risk factors of kombucha consumption can be alleviated using proper hygiene practices
and maintaining the kombucha’s optimum pH value to prohibit mold and food pathogens
growth. Kombucha production using rooibos as the tea base is highly recommended
since rooibos is caffeine-free and its consumption is safe for individuals with bleeding and
anxiety disorders. Research on the metabolic functionalities of kombucha microbes, testing,
and confirming each microbe’s metabolic functionality, remains to be explored. Kombucha
SCOBY has numerous prospects as it can be used to produce water-filter cellulose, improve
food flavors, and manufacture probiotics and antimicrobial ointments.
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