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1 | INTRODUCTION

Ayse Nur Erdinc

Abstract

The aim of this review was to compile the origin and distribution of water kefir, its
production, microbial diversity, fermentation dynamics, health effects, and its place
in national/international food legislation. Water kefir is a traditional, slightly carbon-
ated fermented beverage with a lactic acid content of up to 2%. It is obtained by
fermenting sugar by kefir grains, which are white or yellowish in color and translu-
cent in appearance. The types of microorganisms in the water kefir differ depending
on the sugar, carbon sources, and fermentation conditions. It has a complex microbiota
mainly consisting of lactic acid bacteria, acetic acid bacteria, and yeasts. In addition,
fermented water kefir contains various metabolites, including sugar, fruit-derived com-
ponents, lactic acid, acetic acid, ethanol, carbon dioxide, mannitol, vitamins, and amino
acids such as arginine. As a non-dairy fermented beverage, water kefir emerges as an
alternative source of probiotics for individuals with lactose intolerance, people with
dairy allergic reactions, and vegan consumers. However, although consumer demands
have driven the food industry to increase the production of water kefir, the most
common production still relies on the traditional method due to some difficulties in
the industrial-scale production process. On the other hand, more in vitro and in vivo
studies should be carried out to reveal the health benefits of water kefir.
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Kefir is one of the most widely consumed functional foods due to
its health-promoting properties. Although milk kefir is the first thing

Strengthening immunity has gained importance in the prevention of
diseases especially after COVID-19 pandemic. The immune system is
affected by genetics, environmental factors, and dietary habits. As a
result, adequate and balanced nutrition is receiving more attention
than ever before in order to prevent diseases or overcome them with
the least amount of harm. According to reports, consuming functional
foods, which are not drugs or dietary supplements, can be increased for
the continuity of health (Kamarli-Altun et al., 2021).

that comes to mind when kefir is mentioned, the term kefir refers to
a carbonated, acidic, and low-alcohol fermented beverage obtained
by fermentation of kefir grains with milk or water (Azizi et al., 2021).
Therefore, dairy and non-dairy features of kefir vary on the type of
source used for fermentation. Most of the reported kefir studies are on
the beneficial effects of milk kefir consumption (Koyu & Demirel, 2018;
Nejati et al., 2020; Rosa et al., 2017). Water kefir, on the other hand, has
probiotic properties like milk kefir, but besides milk kefir, it is a suitable
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food for vegans and consumers with lactose intolerance or milk allergy
(Fiordaet al., 2017).

Water kefir is a fruity, sour, and slightly carbonated traditional fer-
mented beverage with a lactic acid content of up to 2% and usually
less than 1% alcohol. It is obtained as a result of fermentation of
sugar by water kefir grains in which dried fruits can be often included
in the fermentation process (Moretti et al., 2022). In this review, we
aimed to discuss the origin and distribution of water kefir, its tra-
ditional and industrial production, microbial diversity, fermentation
dynamics, health effects, and its place in national and international food

legislation.

2 | ORIGIN AND DISTRIBUTION OF WATER
KEFIR

The origin of water kefir grains is not known exactly, but there are some
theories. The grains called “ginger beer plant,” which were brought by
the British soldiers while returning to their country from the Crimean
War in 1855, were defined by Ward as “beverage containing a symbi-
otic mixture of yeast and bacteria, and containing sufficient amounts of
nitrogenous organic matter and beet sugar or cane sugar in its aqueous
solution” (Ward, 1892). This description is probably the first published
account of the water kefir culture. As a different theory, Lutz (1899)
reported “Tibi grains” which were plucked from the leaves of a Mexi-
can cactus (Optunia). In the 19th century, it was called by various names
such as “Japanese Beer Seeds” and “Gilead Balm” in different geogra-
phies (Kebler, 1912). In the late 1900s, Pidoux called them “sweetened
kefir grains” to distinguish them from grains that ferment milk (Pidoux,
1989; Pidoux et al., 1990). These days, all such grains are referred to
as “water kefir grains” or “sugary kefir grains” and are utilized for the
fermentation of sugar-water solutions. Although its historical origin
is uncertain, water kefir grains have been passed down through the
generations, and they are quite preferred in various countries such as
Japan, Thailand, Malaysia, the United Kingdom, Spain, the Netherlands,
Brazil, Chile, Peru, and Argentina (Fiorda et al., 2017).

3 | WATER KEFIR PRODUCTION

Traditionally, water kefir fermentation is accomplished by incubating
at 20-37°C (optimally 20-25°C) for 24-72 h in a dark environment
using 6%-30% sugar and 6%-20% water kefir grains (Laureys et al.,
2018; Pendon et al., 2021). After the fermentation is completed, the
grains are filtered through a sterile sieve, separated from the medium,
washed, and the same processes are repeated for the next fermenta-
tion. The filtered water kefir beverage is stored at 4°C before being
prepared for consumption (Guzel-Seydim et al., 2021). The traditional
production process of water kefir production is shown in Figure 1.
Historically, non-aseptic or barely aseptic conditions have been used
to make water kefir in households (Horisberger, 1969; Pidoux et al.,
1988). Starter culture should be used to standardize the final prod-

uct, but the use of starter cultures in water kefir is not common and

there are few studies in this area. Laureys et al. (2017) conducted
one of the studies reporting the industrial water kefir production pro-
cess, including grain failure and/or slow growth and instability. In the
study, the performance of the industrial water kefir production pro-
cess was found to be insufficient. On the other hand, it was not found
appropriate to store water kefir grains at —20°C. It has been reported
that freezing and thawing irreparably harm the grain structure and/or
related microbes because the grains contain 86%-90% water (Gulitz
et al., 2013; Laureys et al., 2017). According to reports, using deminer-
alized water diminishes the buffering capacity of the water because
ions are removed, which has a negative impact on water grain growth
(Laureysetal.,2017,2019).

In addition to various sources of sucrose, fruits can also be used to
make water kefir. Refined sugar and brown sugar are the most common
sources of carbon, while dried fruits are added as a source of nitrogen.
The type of fruit, the way it was processed (e.g., dried), the absence of
preservatives, and the presence of microorganisms (e.g., Enterobacte-
riaceae, Pseudomonas spp.) that can contaminate water kefir from the
fruit should be taken into account (Randazzo et al., 2016). In this con-
text, it is noteworthy that the most used and studied fruit is the fig
(Gulitz et al., 2013; Laureys & De Vuyst, 2014; Verce et al., 2019).

Other nutrients such as amino acids, vitamins, and minerals which
are required for fermentation of water kefir are also provided from
dried fruits. It is claimed that microbial species diversity, substrate
consumption, and metabolite production during fermentation may be
impacted by the quantity and/or kind of fruit used. Laureys et al. (2018)
tried to show the effect of figs and sugar by adding 3% dried figs,
6% dried figs, and 6% sucrose, respectively. While slow fermentation,
low metabolite concentration, and high pH are observed in the fig-
free group, a rapid fermentation and high metabolite concentration
were observed without a decrease in pH values in the group contain-
ing 6% dried figs (10 g). In normal nutrient concentration (3% dried figs
[5 g]), high metabolite production has been reported, again without a
decrease in pH. Furthermore, it is proposed that the slow fermenta-
tion progressis caused by the high sucrose concentration and the effect
of osmotic pressure on microorganisms (Laureys et al., 2017). It is also
reported that a wide range of sugar sources can be used to make water
kefir since the microorganisms in water kefir grains are very adaptable
to varied sources (Bueno et al., 2021).

Microorganisms in water kefir grains coexist symbiotically, and
microorganisms can migrate from water kefir grains to water kefir lig-
uid. After the fermented product is filtered through a sieve, the water
kefir grains can be utilized for the following fermentation (Verce et al.,
2019). Also, a process known as “black-slopping” can be used which
is the practice of adding some of the previously fermented beverage
along with the grains to the new fermentation (Garofalo et al., 2020).
In water kefir production, after the water kefir grain is separated from
the kefir liquid, the liquid part can be used for the second fermenta-
tion. It is reported that more flavored products can be obtained by
adding fruit and fruit juice in the second fermentation stage and incu-
bating at 4°C for 24 h (usually using apple, pineapple, lime, lemon,
orange, mango, cherry, strawberry juices) (Bueno et al., 2021; Fiorda
etal., 2017).
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FIGURE 1 Water kefir production steps

4 | MICROBIAL DIVERSITY OF WATER KEFIR

Water kefir grains are small (1-10 mm in diameter) and translucent,
have a fragile structure that deforms under pressure, and can vary in
white or yellowish color depending on the type of sucrose and the fruit
added to the culture medium (Figure 2). With the symbiotic associa-
tion of lactic acid bacteria (LAB), acetic acid bacteria (AAB), and yeasts,
water kefir grains consist of a complex microbiological system within a
matrix of polysaccharides (mainly dextran and to a lesser extent levan)
produced by bacteria (Lynch et al., 2021; Pidoux et al., 1988). Each
gram of water grain contains approximately 108 colony-forming units
(CFU) of LAB, 10-10® CFU of AAB, and 106-107 CFU of yeast (Gulitz
et al,, 2011). Additionally, lactobacilli are dominant in the environment
(10-100 times more than yeast), and the number of acetic acid bacteria
varies according to the oxygen level in the system, but are mostly simi-
lar to lactobacilli (Gulitz et al., 2011). Lactobacillus spp. from lactic acid
bacteria, Acetobacter spp. from acetic acid bacteria, and Saccharomyces
spp.fromyeast are the primary microbial members of water kefir grains

(Laureys et al.,2018). Some species are known to be found frequently in

fruit

static,

fermentation
closed

container

24-72 hours

20-37°C

water kefir grains, but which species dominate varies depending on the
geographical origin of the grains and the source of fermentation (Lynch
etal, 2021).

The carbon and energy sources employed during fermentation have
an impact on the variety and frequency of microbial species as well
as the concentration of final bioproducts. These variations also affect
grain granulation and microbial development (Hsieh et al., 2012). Sig-
nificant steps have been taken to identify the variety of yeast and
bacteria that participate in the fermentation of water kefir since the
discovery of these organisms by Dr. Ward in London in 1892 and the
subsequent development of molecular tools. Especially in the last 30
years, various studies on water kefir microbiology have been carried
out in different countries such as Brazil, Belgium, Germany, Serbia,
Taiwan, China, Ireland, Argentina, and Yemen (Alsayadi et al., 2013;
Blaiotta et al.,, 2014; Davidovic et al.,, 2015; Diosma et al., 2014;
Gulitz et al, 2011; Hsieh et al., 2012; Laureys & De Vuyst, 2014,
Magalhées et al., 2010; Marsh et al., 2013). Studies examining the
microbial composition of water kefir according to different fermenta-

tion times, temperatures, and grain origins are compiled in Table 1.
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tropicalis, G. oxydans,

Komagataeibacter

Lb. satsumentsis, formerly Lb. zeae,

0. oeni,

hansenii

Note: Lactobacillus (Lb.), Streptococcus (St.), Saccharomyces (S.), Leuconostoc (Leuc.), Candida (C.), Zygosaccharomyces (Zy.), Hanseniaspora (H.), Acetobacter (A.), Kazachstania (Kz.), Lachancea (La.),

Zygotorulaspora (Z.), Gluconobacter (G.), Pichia (P.), Dekkera (D.), Bifidobacterium (B.), Oenococcus (O).
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5 | FERMENTATION DYNAMICS OF WATER KEFIR
5.1 | Metabolites and metabolic interactions

Fermented water kefir contains various metabolites, including sugar
and fruit-derived components, lactic acid, acetic acid, ethanol, car-
bon dioxide, mannitol, vitamins (especially B-complex vitamins), amino
acids (such as arginine), mannitol, glycerol, esters, and other organic
acids (Fiorda et al., 2017; Laureys & De Vuyst, 2014; Laureys et al.,
2017). The fermented product also contains polysaccharides such as
glucans (glucose polymers) and levans (fructose polymers) produced by
microorganisms (Fels et al., 2018; Stadie et al., 2013). When microor-
ganisms in water kefir reproduce under suitable conditions, glucan is
synthesized, and the grain biomass increases. In addition, the microor-
ganisms ferment sucrose; thus, the sucrose concentration decreases
up to 98% in the first 24 h (Laureys & De Vuyst, 2014; Magalhaes
et al., 2010; Martinez-Torres et al., 2017). The main final products of
fermentation are ethanol, lactic acid, and acetic acid.

The primary bio-product created during the fermentation process is
ethanol. The ethanol concentration increases linearly until it exceeds
10% of the total volume. The ethanol level drops as ethanol is con-
verted to acetic acid by acetic acid bacteria during the fermentation
process (Martinez-Torres et al., 2017). During the first 24 h of fer-
mentation, sucrose consumption is favorably correlated with yeasts’
generation of ethanol (mainly Saccharomyces cerevisiae). Yeast contains
the enzyme invertase, which hydrolyzes sucrose. Bacteria that produce
lactic and acetic acids metabolize this enzyme, increasing fructose and
glucose levels. The presence of yeasts in water kefir also contributes
to increased sensory quality. The yeast flavor creates a refreshing and
tangy taste (Magalhaes et al., 2010). Laureys and De Vuyst (2014) fer-
mented 17% water kefir grains with 7.1% sugar for 72 h. They reported
2% ethanol, 0.5% lactate, 0.1% acetate, 0.2% glycerol, and 0.08% man-
nitol concentrations in water kefir, and these concentrations remained
constant even after 192 h. Similar results were reported in the pres-
ence of 5% panela (sugar cane product) and 1% water kefir grains
(Martinez-Torres et al., 2017).

5.2 | Factors affecting biomass increase

The biomass increase of water kefir grain is greatly affected by fac-
tors such as the frequency of inoculations, microbial properties of the
grain, available nutrients, temperature, and fermentation time (Laureys
etal.,2017; Laureys & De Vuyst, 2019). Laureys et al. (2017) performed
sequential fermentations using three water kefir grains from different
houses using a sterile and standard environment at 21°C. They noticed
that one of the grains did not gain weight after each fermentation or
gained weight very slowly, another gained weight up until the fifth pas-
sage before losing weight, and the third grain’s growth capacity was
reduced by subsequent fermentation procedures. In grains obtained
from a household in Argentina, 5% sucrose and 1% figs were inoculated
with 3% tap water, and their initial weights were reported to increase
by 55% and 155%, respectively, after 24 and 72 h of incubation at
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FIGURE 2 Water kefir grains

20°C. The weights of grains grown under identical conditions but for
adifferent household did not increase at all (Pendon et al., 2021).

The availability of nutrients also has an impact on the biomass
growth of water kefir grains. Low nutrient concentrations have been
linked to a gradual loss of biomass, while high nutrient concentrations
have been shown to promote grain growth up to a certain point but not
significantly alter grain growth rate (Laureys et al., 2018). The fermen-
tation medium’s sugar composition has an impact on grain growth as
well. According to some reports, substituting glucose or fructose for
sucrose reduces the growth of the water kefir grains because glucose is
fermented more quickly than fructose (Laureys et al., 2021). To better
understand the environmental elements influencing grain growth, Lau-
reys et al.(2019) assessed the impact of the buffer capacity and calcium
concentration of the water used in the eight-sequenced pass fermen-
tation process. They discovered that when the water buffer capacity
and/or calcium content dropped below a critical level, the growth of the
water kefir grain gradually slowed down. A glucan-type homopolysac-
charide is the primary component of the water kefir grain matrix (Fels
et al., 2018). This polysaccharide can be synthesized by Lactobacil-
lus hilgardii and is thought to contribute to the grain growth of this
microorganism (Pidoux, 1989). It has been reported that microorgan-
isms found in water kefir grains such as Lactobacillus casei, Leuconostoc
mesenteroides, Lactobacillus nagelii, Lactobacillus hordei, and Lactobacil-
lus satsumentsis contribute to grain growth by producing dextran from
sucrose (Coté et al., 2013; Davidovic et al.,, 2015). It is clear that more
than one bacterium contributes to the production of the water kefir
grain matrix when distinct glucan sucrases and polymers produced by
various microbes in water kefir grains are taken into account.

Freezing of water kefir grains (contain ~86% water) can damage
the polysaccharide structure and the cell membrane of microorgan-
isms, so freeze-thaw process can also reduce the biomass increase of
the grains (Laureys et al., 2017). No increase or little increase in water
kefir grain biomass is considered common in water kefir fermentation;
however, it limits a successful production of water kefir beverages on a

homemade or industrial scale. Sufficient grain biomass is crucial for the

biochemical and microbial characterization of the starter in order to

understand the microbial diversity and fermentation dynamics of the
grain (Laureys & De Vuyst, 2017).

5.3 | Effect of different fermentation sources

In addition to sugar, different carbon and nitrogen sources can also be
included in the fermentation process of water kefir. Most commonly,
fresh or dried figs are used. Among all fruits, figs offer the best condi-
tions for fermentation according to Rei3 (1990). It has been found that
leaving out the fig greatly slows down the intake of glucose and, conse-
quently, the pace of fermentation, while substituting with other dried
fruits (raisins, dates, and plums) affects the rate of lactic acid and acetic
acid generation. In the study, an increase in water kefir grain mass
was observed for 18 days, and a significant decrease was observed
in all but fig-containing media. Moreover, biomass increase was noted
lower in fruits and vegetables such as bananas, raisins, plums, apricots,
potatoes, and carrots, while no increase was observed in apple, pas-
teurized grape juice, and milk (Rei, 1990). However, it has also been
noted by Bueno et al. (2021) that water kefir grains are highly adapt-
able to various food sources and can be utilized to create a wide range
of fermented beverages.

Dried figs have high calcium content. A total of 100 g of fresh figs
contain 35 mg of calcium, while 100 grams of dried figs contain 162 mg
of calcium (USDA, 2019). Since calcium is another important factor
promoting grain growth, the effect of fig on water kefir fermentation
and biomass increase can be understood more clearly. Additionally, it is
anticipated that hard waters with higher levels of calcium and magne-
sium ions will be better suited for water kefir fermentation given their
capacity as buffers and the beneficial effects of calcium concentration
on fermentation and grain growth (Lynch et al., 2021). The increasing
role of calcium content in water kefir grain biomass is attributed to
glucan biosynthesis. Calcium in water kefir fermentation affects glu-

can synthesis by changing glucan sucrase activity (Pendon et al., 2021).
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Glucan sucrases have a calcium-binding site near their active center
and their activity is regulated by calcium ions (Vuji¢i¢-Zagar et al.,
2010).

As sources of fermentation, in addition to fruits and vegetables
including carrots, ginger, fennel, and onions (Fiorda et al., 2017), dairy
products such as cow’s milk and goat’s milk (Hsieh et al., 2012), as well
as milk substitutes like soy, have also been used. In a study in which
water kefir grains were inoculated into brown sugar, cow’s milk and
goat’s milk, it was observed that the grains contain many different
microorganisms that can adapt to different environments. Therefore,
the distribution of strains during fermentation may vary depending
on the available carbon and energy sources (Hsieh et al., 2012). In
South America, a drink called “Tepache” that contains brown sugar,
pineapple, and cinnamon fermented with water kefir grains is quite
popular (Fiorda et al., 2017; Fuente-Salcido et al., 2015). The origin
of the grains, their diversity, and the dominant strains are all greatly
influenced by the carbon and nitrogen sources (Hsieh et al., 2012;
Marsh et al.,, 2013; Miguel et al., 2011). Alves et al. (2021) analyzed
the microbial diversity of water kefir grains produced with water-
soluble coconut extract fortified with inulin, and reported species were
never previously reported in water kefir before such as Lactobacil-
lus uvarum, Gluconobacter albidus, Lasiodiplodia brasiliensis. Oenococcus
species, which are claimed to come from the surface of fresh or dried
fruit added during water kefir fermentation, are also suggested to

contribute to its microbial diversity (Verce et al., 2020).

6 | POTENTIAL EFFECTS OF WATER KEFIR ON
HEALTH

The potential health-promoting properties of water kefir are influ-
enced by a number of variables, including the kind of substrate,
fermentation temperature, and time. Most of the beneficial effects in
milk kefir are related to the fermentative action of LAB and yeasts.
Despite the difference in the substrate, water kefir also consists of a
similar type of microbiota, suggesting that water kefir has the potential
for beneficial effects like milk kefir (Lynch et al., 2021). Many stud-
ies have reported the nutritional and health benefits of regular milk
kefir consumption (Koyu & Demirel, 2018; Nejati et al., 2020; Rosa
et al., 2017). However, few studies have examined the beneficial health
effects of water kefir.

Studies examining various properties of microorganisms isolated
from water kefir grains (such as non-pathogenicity, tolerance to
gastrointestinal conditions, adhesion to the gastrointestinal mucosa,
ability to colonize, and competitive exclusion of pathogens) have
reported that these microorganisms have different probiotic proper-
ties (Golowczyc et al., 2011; Rodrigues et al., 2005; Schneedorf, 2012;
Soccol et al., 2010). Therefore, the positive properties of water kefir
on health are associated with the presence of probiotic microorgan-
isms (Marsh et al., 2013). In this context, the presence of Bifidobacteria
in water kefir samples could be considered important. There are stud-
ies that report Bifidobacterium psychraerophilum/crudilactis presence in
water kefir samples (Gulitz et al., 2013; Hsieh et al., 2012; Marsh et al.,

2013). Bifidobacteria are anaerobic, obligatory bacteria that produce
more acetate than lactate. For this reason, metabolic body activities
may increase due to the high acetate concentration that may occur in
water kefir fermentation (Laureys & De Vuyst, 2014). Also, Bifidobacte-
ria is one of the most beneficial probiotic microorganisms that supports
the immune system (Laureys et al., 2016).

The functional qualities of the probiotic microorganisms in water
kefir are directly related to the quantity consumed. In this con-
text, immunomodulatory and anti-inflammatory (Diniz et al., 2003;
Rodrigues et al., 2016), anti-carcinogenic (Zamberi et al., 2016), anti-
hyperglycemic and anti-hyperlipidemic (Alsayadi et al., 2014; Rocha-
Gomes et al.,2018; Rosa et al., 2017), antioxidant (Alsayadi et al., 2013;
Kumar et al.,, 2021; Ozcelik et al., 2021), antimicrobial (Gonda et al.,
2019; Romero-Lunaetal., 2020; Silva et al., 2009) effects of water kefir
have been demonstrated in various studies.

Considering the studies and the data obtained, it should not be con-
cluded that a particular water kefir can provide all these benefits, as
each water kefir is produced from different grains and as a result of
different fermentation conditions that affect the microbial/chemical
composition. The FAO/WHO definition of probiotic is “live microor-
ganisms that, when administered in adequate amounts, confer a health
benefit on the host” (FAO/WHO, 2002). As highlighted in the defini-
tion, the health benefits of any probiotic product are dependent on
the administration of an adequate number of living microbes in the
ingested formulation (typically defined as CFU per dose). Probiotic
bacteria have a positive impact on the immunological and digestive
benefits, but robust and systematic clinical investigations are required
to substantiate their alleged health advantages. In addition, it should
not be ignored that the probiotic effects are strain specific (Wright,
2019). Identification of strains in microbiota is extremely important
for the safety, growth conditions, and metabolic characteristics of a
particular strain (FAO/WHOQO, 2002).

7 | WATER KEFIR IN FOOD LEGISLATION

Water kefir is a popular beverage that promotes good health (Hsieh
et al., 2012). Although a lot of semi-commercial, commercial water
kefir can be obtained in different markets across the world, home-
made water kefir accounts for the majority of this consumption. Water
kefir is not included in the food legislation of most countries and
commonly sold as a “traditional beverage.” However, in recent years,
regulations regarding probiotic strains in the world have reached water
kefir (Moretti et al., 2022). As a result, it has become necessary to
include it in food legislation in the countries where it is consumed.
Water kefir is included in the legislation of some international organi-
zations. In Australia, water kefir is classified in the fermented soft drink
category of “Soft Drinks and Fermented Soft Drinks” (Food Standards
Australia, 2016). The product is detailed as a fermentation process
made from sugar, water, and one or more fruit or vegetable extracts
or infusions, and is declared to contain no more than 1.1% alcohol
by volume. The FDA considers water kefir as one of the items that

might provide a plant-based replacement to milk, along with other
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plant-based milk substitutes (FDA, 2021). Argentina has reported that
water kefir should be included in the codex (Comision Nacional de Ali-
mentos, 2021). Water kefir is manufactured industrially and sold on
the market in countries including the Unitec States, Belgium, Italy, and
Argentina (Moretti et al., 2022). In Turkey, only a few companies have
commercially offered water kefir grains and water kefir beverages, but
there is no mention of water kefir in the Turkish Food Codex.

8 | CONCLUSION AND RECOMMENDATIONS

Water kefir, which is a functional, fermented, and probiotic beverage,
continues its importance from the past to present due to its benefi-
cial effects on health. Water kefir emerges as an alternative source of
probiotics for individuals with lactose intolerance, people with dairy
allergic reactions, or those who prefer not to consume milk and dairy
products. In addition to the symbiotic relationship between the lac-
tic acid bacteria, acetic acid bacteria, and yeast, the microbiota of the
water kefir grain can be influenced by the time of fermentation, tem-
perature, the presence of oxygen, and the type and concentration of
sucrose. Although consumer demands have driven the food industry
to increase the production of water kefir, the most common produc-
tion still relies on the traditional method due to some difficulties in the
industrial-scale production process. Considering the potential health
benefits of water kefir due to the probiotic microorganisms it contains,
itis noteworthy thatin vitro and in vivo studies on water kefir are insuf-
ficient. It should be commercialized and included in the category of
“Non-Alcoholic Drinks” in the food legislations.
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