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To make a new batch of kombucha (much like making sourdough), people put a sample
of existing kombucha into sweetened tea, giving the microorganisms a new supply of
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sugar to feed on.
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Introduction

Kombucha is a slightly bubbly, sweet-and-sour, fermented tea drink that is reputed
(though clinically unproven) to be healthful. It originated in East Asia more than 2,000
years ago, but in recent decades has become popular in the West.

But on another level, kombucha is something else entirely. It’s a marvelous multicultural
microscopic metropolis.

Kombucha is made by (and continues to contain) a symbiotic culture of bacteria and yeast
often abbreviated as “SCOBY.”
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First, the yeast, which are a type of fungi, use the sugars and nutrients in the tea to grow.
In this process, called fermentation, they turn carbon into carbon dioxide gas, creating the
fizz, and produce alcohol as a byproduct, which usually creates the buzz in other
fermented drinks.

Too much alcohol can be harmful to bacteria and yeast, but the bacteria in kombucha get
rid of it. They use alcohol to grow, converting it into acids, such as acetic acid (vinegar),
which gives kombucha its sour taste. The acids in turn inhibit the growth of competing
bacteria that could be harmful to both the SCOBY and the kombucha drinkers.

To deter invaders further, the bacteria also use excess sugars to make long, thin fibers of
cellulose—the same substance that plants and trees use as structural material. The fibers
rise to the top of the brew, depositing layers that glom into a big multilayered biofilm
called a pellicle. The pellicle is the characteristic rubbery-looking layer on top of brewing
kombucha. It’s often simply referred to as “SCOBY” itself because it contains enough
microorganisms to serve as a starter for new batches of kombucha (hence its other name,
“mother”).

The pellicle acts as a protective shield that blocks out competitors and keeps the microbial
community from drying out. It may even offer protection from harmful ultraviolet
rays.Embedded in this floating biofilm, the bacteria can maintain access to oxygen near
the top of the brew that they need to do their metabolic business. The cellulose also serves
as a storehouse of material that the bacteria and yeast can convert back to sugar when
needed. When yeast die, they in turn release vitamins and nutrients that are recycled by
the microbial community.

All in all, the various microorganisms in kombucha coexist and cooperate to create a
cycle of nutrients and a physical structure that ensures their mutual survival.
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“Kombucha is a beverage of probable Manchurian origins obtained from fermented tea
by a microbial consortium composed of several bacteria and yeasts. This mixed
consortium forms a powerful symbiosis capable of inhibiting the growth of potentially
contaminating bacteria. The fermentation process also leads to the formation of a

polymeric cellulose pellicle due to the activity of certain strains of Acetobacter sp.”
(Journal of Food Science | March 6, 2018 | Silvia Alejandra Villarreal-Soto, Sandra Beaufort, Jalloul

Bouajila, Jean-Pierre Souchard, and Patricia Taillandier)

“Kombucha, a fermented tea beverage with an acidic and effervescent taste, is
composed of a multispecies microbial ecosystem with complex interactions that are
characterized by both cooperation and conflict. ... Thus, kombucha can serve as a model
system for addressing important questions about the evolution of cooperation and
conflict in diverse multispecies systems. Further, it has the potential to be artificially
selected to specialize it for particular human uses, including the development of

antimicrobial ecosystems and novel materials.”

(PeerJ Life & Environment | Sept. 3, 2019 | Alexander May, Shrinath Narayanan, Joe Alcock, Arvind
Varsan, Carlo Maley, and Athena Aktipis)
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