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DESCRIPTION

Yeast starter cultures are frequently used in the manufacturing of
beer on an industrial scale to ensure stable and repeatable results
[1]. Some beers, such as sour ales, are still created by a
spontaneous fermentation and maturation process. Traditional
lambic and lambic-based beers, which are made without the
intentional inoculation of yeasts or bacteria, are particularly well-
known in Belgium. These acidic Belgian beers are becoming
more and more well-known throughout the world as symbols of
traditional craftsmanship [2]. Lactic acid, acetic acid, ethyl esters,
acetoin, and phenolic chemicals, which are crucial for the fresh
acidic, sharp acidic, fruity, buttery, and Brettflavor notes,
respectively,
Traditional Belgian lambic beers are made by allowing an

make up their distinctive flavor profile [3].
aqueous mixture of barley malt, unmalted wheat, and aged dry
hops to spontaneously ferment in horizontal hardwood barrels.
Saccharomyces  kudriavzevii, Acetobacter
Dekkera and

Brettanomyces custersianus are among the yeast and bacteria that

Saccharomyces  cerevisiae,

lambici,  Pediococcus ~ damnosus, bruxellensis,
participate in this fermentation and maturation process, which
can last up to three years and involves four distinct phases. The
first-boiled lambic beer wort is allowed to cool overnight in an
open cool ship, where it can be inoculated with airborne
microbes. Following this, the cooled wort is fermented and let to
mature in wooden barrels, which adds to the process's

traditionalism [4].

Many alcoholic drinks, including wine, whisky, and cider, are
aged in wooden casks to enable some oxygen ingress and flavor
creation by extracting typical wood chemicals, such as
polyphenols and tannins. Yet, it is uncertain why wooden barrels
are typically employed in the manufacturing of lambic beer. Also,
due to their physical inertness and porosity, which make them
difficult to disinfect, hardwood surfaces present a microbiological
danger [5]. As an alternative, it has been demonstrated that the
resident microbiota, which is found on the interior surfaces of
barrels, serves as an inoculant and functional component during

the development of spontaneous lambic beers. For instance, the

interior surfaces of wooden lambic beer barrels have been used to
isolate and study P. damnosus, D. bruxellensis, and Dekkera anomala,
which are thought to be essential microorganisms for effective
lambic beer processes. This AAB species has not yet been
discovered in any other niches and was initially isolated from
developing lambic beer wort [6].

These fermentation and maturation-related bacteria probably
come from earlier lambic beer productions because the same
wooden barrels are used repeatedly for lambic beer batch
productions and are only briefly cleaned with high-pressured
water between subsequent production batches [7]. In addition to
cleaning the barrels with high-pressure water, sulphuric dioxide is
another typical sanitation method.

A simple technique for assessing all microorganisms present,
including Viable but Non-Culturable (VBNC) includes culture-
independent, DNA-based tests [8]. Up to this point, only one
study has used wholecommunity amplicons-based high-
throughput sequencing of DNA throughout the fermentation
and maturation of lambic beer wort in a single cask. Although
these two studies used cuttingedge DNA-based approaches to
look into the microorganisms involved in the fermentation and
maturation of lambic beer wort in a single wooden barrel, it is
not obvious how much variability using several wooden barrels of
the same kind adds to the production of lambic beer that comes
from the same cool ship batch [9].

The current study sought to determine the impact of individual
wooden barrels on lambic beer production methods. As a result,
two parallel lambic beer operations were carried out in a Belgian
traditional lambic brewery using virtually identical wooden
barrels of wine origin and began with wort from the same
coolship batch. A systematic and multiphasic analytic approach
was used to track these productions over time. This included a
high-throughput
identification of isolates selected from selective agar plates, and
shotgun of wholecommunity DNA in
conjunction with an expanded metabolite target study. Because

microbiological  investigation,  molecular
metagenomics

the cooled fermentation transferred to the casks still lacked most
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fermentation and maturation microorganisms, the casks likely
aided in the establishment of a stable microbiota of yeasts, LAB,
and AAB by acting as an additional inoculation source of the
necessary microorganisms, minimizing batch-to-batch variations.
Furthermore, based on the stable microbiota collected, it is clear
that the oak casks employed supplied the ideal micro aerobic
environment for the fermentation and maturation of lambic
beer wort. They most likely aided in preventing excessive AAB
development and, as a result, excessive formation of acetic acid
and action, high amounts of which may cause flavor aberrations

in lambic beer [10].

CONCLUSION
A functional inquiry found that the A. lambici MAG lacked

genes associated in sucrose and maltose/maltooligosaccharide
intake, as well as the glyoxylate shunt, but did have genes
implicated in numerous acid tolerance processes. Some common
P. damnosus properties, such as hop tolerance, ropy phenotype,
and biogenic amine synthesis, were likely plasmid-based, and the
P. damnosus MAG also possessed a ferulic acid decarboxylase,
which  contributed indirectly to lambic beer
development. The absence of a target gene glycerol 3-phosphate

flavour

phosphatase in the D. bruxellensis and B. custersianus bins revealed
that glycerol was unable to be produced, the requirement for
alternative external electron acceptors for redox balancing.
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