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Abstract: This study examines the use of nutrient media in microbiological research. The
aim of the investigation is to analyze the main types of nutrient media, their composition, and
their role in the cultivation of microorganisms. A classification of nutrient media and the
specific features of their application in laboratory practice are presented. The findings
demonstrate that the correct selection of nutrient media plays a crucial role in the isolation,
identification, and study of the biological properties of microorganisms, thereby ensuring the

reliability of microbiological research outcomes.
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Research Objective

The objective of this study was to
investigate the classification of nutrient media,
their composition, and their significance in the
cultivation of microorganisms.

Main Text

Nutrient media are designed to support
the vital activity, accumulation, isolation, and
preservation of  microorganisms.  Their
composition  must include organogenic
elements, macroelements, and microelements
in forms readily assimilable by
microorganisms. In this study, the properties
of nutrient media were compared with data
reported in the scientific literature.

To be effective, nutrient media must
contain sufficient amounts of nutrients in an
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accessible form, maintain an optimal pH
value, and remain sterile. Nutrient media are
classified into several groups.

« By composition:

oSimple (basic) media include peptone
water, meat-peptone broth, and meat-peptone
agar.

oComplex (enriched) media include
blood agar, ascitic agar, and serum agar.

« By consistency:

«Liquid media consist of infusions,
decoctions, and broths prepared from meat,
fish, or vegetables (natural media), as well as
defined chemical compositions of specific
concentrations (synthetic media).

«Semi-solid and solid media are
prepared by adding gelling agents such as agar
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to provide different consistencies suitable for
microbial growth and differentiation.

The proper selection and preparation of
nutrient media are fundamental to successful

A

« Notes for clarity in scientific writing:
A-(MPB); B- (MPG); V - (MPA).

Classification of Nutrient Media by
Origin and Purpose

By origin, nutrient media are classified
into natural, semi-synthetic, and synthetic
types:

. Natural nutrient media are
organic substrates of variable composition
derived from animal or plant products. These
include peptones, blood, decoctions, and
extracts obtained from natural sources such as
meat, fish, and cereals.

. Semi-synthetic nutrient media
contain  both organic and inorganic
compounds  of  known  composition,
supplemented with natural products. Examples
include potato medium with glucose and
yeast-based media.

. Synthetic nutrient media consist
exclusively of defined quantities of organic
and inorganic chemical compounds of known
composition. Their formulation is always
constant and reproducible.
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microbiological investigations, as they directly
influence the accuracy of microbial isolation,
identification, and characterization.

By purpose, nutrient media are divided
into basic and specialized types:

. Basic (universal) media are
suitable for the growth of most bacteria.
Representative  examples include Meat-
Peptone Agar (MPA) and Meat-Peptone Broth
(MPB).

« Specialized media include differential-
diagnostic, elective, and enrichment media:

« Differential-diagnostic  media are
complex formulations that enable the isolation
of pure bacterial cultures while simultaneously
identifying them based on  specific
biochemical properties. These media typically
contain a nutrient base, a differentiating
substrate, and an indicator.

o Elective media contain substances that
inhibit the growth of certain bacteria while
allowing the growth of others. They are used
to isolate specific bacterial species from
mixed populations. Examples include yolk-
salt agar, selenite medium, and Miiller’s
medium.
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o Selective media not only suppress the
growth of wunwanted bacteria but also
stimulate the growth of target organisms. For
instance, salt agar designed for the isolation of
staphylococci contains an elevated
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Yolk-Salt Agar for the Isolation of
Staphylococcus spp

Ploskirev  Medium
Media in Microbiological Research

Ploskirev medium is designed for the

and Enrichment

isolation  of  pathogenic  enterobacteria
(Shigella, Salmonella) while simultaneously
suppressing the growth of Escherichia coli.
The elective factor in this medium is bile salts.
Since the growth of E. coli is not completely
inhibited, lactose is incorporated as a
differentiating substrate. Lactose-negative
bacteria (Shigella, Salmonella) form colorless
colonies on this medium, whereas lactose-

concentration (10%) of sodium chloride as the
elective factor. Yolk-salt agar combines
sodium chloride as the elective component
with egg yolk as the differentiating substrate,
enabling the detection of lecithinase activity.

positive bacteria (E. coli) produce dark-red
colonies.

Enrichment media (also referred to as
accumulation or enrichment cultures) are
formulations that promote the rapid and
intensive growth of specific bacterial species
compared to the accompanying microflora.
Such media may contain elective factors that
suppress the growth of  competing

microorganisms or stimulatory components
that enhance the proliferation of target
bacteria. Examples include salt broth for
staphylococci
salmonellae.

and selenite  broth  for

Enrichment media: (A) Salt broth, (B) Selenite broth.
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Enrichment Media and the Use of
Alternative Raw Materials in Microbiological
Research

Salt broth (an enrichment medium for
staphylococci) contains 10% sodium chloride
as the elective factor. Selenite broth (an
enrichment medium for salmonellae) employs
sodium selenite as the elective factor, while
sugar broth (an enrichment medium for
streptococci) contains glucose as a growth-
promoting factor.

Thus, a wide variety of raw materials can
be utilized for the isolation and cultivation of

microorganisms. By employing a broad range
of components, it becomes possible to
construct nutrient media of diverse purposes
more effectively, particularly those that can be
produced from inexpensive, non-food raw
materials of domestic origin. The replacement
of animal-derived substrates with non-food
alternatives is currently driven by economic
considerations and is regarded as a major
direction of scientific research in the
development and production of nutrient
media.
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