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Abstract. Yeast extract, obtained from the intracellular contents of yeast, mainly Saccharomyces cerevisiae, is a promising
natural ingredient in functional foods. The relevance of its research was due to the growing global demand for sustainable,
nutritious and functional components, as well as its ability to improve the taste of products. Yeast extract production
often uses agro-industrial waste, such as spent brewer’s yeast, making it an environmentally friendly and cost-effective
alternative to traditional protein sources. The aim of this study was to systematise and analyse the available scientific
evidence on the nutrient profile, functional properties and mechanisms of action of yeast extract and its bioactive
components. Methods of analysis and synthesis of scientific literature data were used, covering the results of in vitro and
in vivo studies in animals and clinical trials in humans. The main results showed that yeast extract is an exceptional source
of high-quality protein with a complete amino acid profile that surpasses many traditional plant and some animal sources.
It is also rich in B vitamins, including B12, and a wide range of minerals, making it valuable for dietary enrichment,
especially for vegetarians and vegans. Studies have found that yeast extract contains biologically active compounds such
as beta-glucans, mannan-oligosaccharides, nucleotides and glutathione, each of which has proven functional properties.
The synergistic action of these components provides a comprehensive health effect that exceeds the effects of individual
ingredients. In addition, the ability of yeast extract to enhance umami flavour and mask bitterness is a critically important
functional attribute that contributes to consumer acceptance and the effectiveness of functional products. The practical
value of the work lies in substantiating the widespread use of yeast extract in functional foods and dietary supplements to
improve overall health and well-being, taking into account its safety profile and the need for further research to optimise
dosages and bioavailability
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Introduction
Yeast, single-celled eukaryotic fungi, has been known to
mankind for centuries, especially the species Saccharomyces
cerevisiae (baker’s or brewer’s yeast), which is key in bread
baking and alcoholic beverage production. Saccharomyces
cerevisiae is an important source of functional food addi-
tives. Yeast extractis a natural food ingredient obtained from
the intracellular contents of various yeast strains, mainly
Saccharomyces cerevisiae. Z. Tao et al. [1] indicated that its
production usually involves autolysis or enzymolysis, pro-
cesses that break down yeast cell walls to release a rich mix-
ture of soluble components. Various production methods
have been developed to obtain yeast extracts with specific
properties, including autolysis, plasmolysis, enzymatic hy-
drolysis, and mechanical disruption, as investigated in the
work of F. Demirgiil et al. [2]. Autolysis is the most common
method, based on the use of yeast cells’ own (endogenous)
enzymes, incubating yeast at a temperature of 45-50°C at
a controlled pH. According to research by E Karshioglu et
al. [3], one of the key aspects of production is the extrac-
tion method. Hydrolysis can be enzymatic (with additional
enzymes) or acidic, with the enzymatic approach consid-
ered to be gentler. Mechanical methods such as grinding,
high-pressure homogenisation or ultrasonic treatment
are effective for releasing intracellular components but
carry the risk of degrading heat-sensitive compounds.
The resulting extract is a complex matrix containing
high concentrations of proteins, peptides and free amino
acids (including essential and branched-chain amino ac-
ids), B vitamins (B1, B2, B6, B12, folate), various minerals
(magnesium, iron, zinc, potassium, phosphorus, calcium),
carbohydrates, lipids and nucleic acids [1]. H. Wang et
al. [4] investigated the properties of yeast extract in their
work, namely its ability to impart a savoury, umami taste
(due to natural glutamates, 5'-GMP and 5'-IMP, as well
as various amino acids and peptides) and modulate bitter
tastes in food products, its usefulness goes far beyond its
taste qualities. As shown in a study by M. Whatnall et al. [5],
yeast extracts can significantly improve the taste properties
of foods. Its rich and diverse biochemical composition po-
sitions it as a powerful functional ingredient capable of pro-
viding significant health benefits. As noted by Y. Fu [6], the
growing demand for natural and sustainable ingredients
has increased interest in yeast extract. An important advan-
tage of yeast extract is its production, which often utilises
agro-industrial waste such as spent brewer’s yeast. This was
pointed out by EE Jacob et al. [7]. It offers an environmen-
tally friendly and cost-effective alternative to traditional
protein sources, in line with the principles of the circular
economy, providing valuable nutrients and improving waste
treatment. The ability to recycle waste and create a valuable
product highlights its strategic importance in modern food
production, where sustainability and cost-effectiveness are
key factors, as also noted in the work of T. Upcraft et al. [8].
With growing demand for natural, functional and
sustainable food ingredients, research into yeast extracts
and their components is becoming particularly relevant.

Modern research confirms not only the taste but also the
significant functional properties of yeast extracts, in par-
ticular their potential as a source of proteins, beta-glu-
cans, mannan-oligosaccharides and nucleotides [3]. These
properties determine their use in various fields, from die-
tary supplements to animal feed [1]. For example, a study
by R. Pogranichniy et al. [9] showed that a probiotic feed
supplement based on yeast (“Immunobacterin-D”) has a
positive effect on the productivity of cows during lactation,
confirming the effectiveness of such components in veteri-
nary practice. In addition, the production of yeast extracts
from spent yeast contributes to the development of a cir-
cular economy and waste reduction [7]. Despite significant
achievements, questions remain regarding the optimisation
of methods for obtaining yeast extracts to maximise the pres-
ervation of biologically active components and the study of
their complex effects on the organism. As noted by I. Tei-
mouri et al. [10], continuous research is expanding under-
standing of the properties and applications of yeast extracts.
The aim of the current study was to comprehensively
analyse and systematise the latest scientific data on the nu-
tritional profile, functional properties and mechanisms of
action of yeast extract, in particular Saccharomyces cerevisi-
ae, and its key bioactive components. The objectives of the
study were to analyse the chemical composition and nutri-
tional value of yeast extracts, systematise their functional
properties, and justify the prospects for using the extract to
create functional foods and dietary supplements.
Forty-four peer-reviewed scientific articles were select-
ed for analysis. The search for sources was conducted in
the scientometric databases Scopus, Web of Science, Pu-
bMed, and the Google Scholar search engine. The inclusion
criteria covered publications that highlighted the nutrient
profile, production methods, functional properties, mech-
anisms of action of bioactive components (beta-glucans,
mannan-oligosaccharides, nucleotides, glutathione), are-
as of application, and safety aspects of yeast extract. The
search was conducted using the keywords: “yeast extract’,
“functional food”, “Saccharomyces cerevisiae”, “beta-glu-
cans, “mannan-oligosaccharides”, “nucleotides”, “glu-
tathione” and “immunomodulation”. Particular attention
was paid to relevant data, mainly published between 2015
and 2025, covering the results of in vitro and in vivo studies
on animals and clinical trials on humans. The methodology
consisted of systematising and comparatively analysing the
information obtained. The data was structured into themat-
ic blocks: nutrient composition, detailed consideration of
the functional properties of each key bioactive component,
practical application in various fields, and potential risks.
The synthesis method was used to form generalised con-
clusions about the complex effect of yeast extract on human
health and to identify promising areas for future research.

Nutrient profile of yeast extract
Yeast biomass is a significant natural source of nutri-
ents, rich in protein (including enzymes, peptides and all
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essential amino acids), carbohydrates, B vitamins and trace
elements, with a low lipid content [1, 2, 10]. It can replace
common allergens in food products. Regarding the aller-
genicity of yeast extract itself, it is important to note that
it is generally considered safe and has “generally recog-
nised as safe” (GRAS) status in many countries, including
the United States (FDA), as confirmed in the Agency Re-
sponse Letter [11]. However, scientific studies by X. Zon-
naetal. [12] and B. Sendid et al. [13] indicate the possibility
of individual hypersensitivity or, more rarely, true allergy
to yeast, in particular Saccharomyces cerevisiae and its ex-
tracts. There have been reported cases of allergic reactions,
ranging from gastrointestinal disorders and skin rashes to,
in very rare cases, anaphylaxis, are often associated with
sensitisation to certain yeast proteins, such as enolase, or
with cross-reactivity with other fungi. In addition, yeast
extract produced from spent brewer’s yeast may contain
traces of gluten (from barley), which is an important con-
sideration for individuals with coeliac disease or gluten
sensitivity. Although yeast extract is sometimes associated
with histamine intolerance, studies show that the extract
itself may not contain high levels of histamine and that the
problem may be related to other factors or contaminants.

When assessing the body’s needs, protein plays a cen-
tral role in the diet, being a fundamental structural and
functional element of cells. Its importance as a nutrient
lies in its supply of nitrogen and specific amino acids [6].
Although raw materials and food products are common
sources of protein and amino acids, yeast protein biomass
demonstrates a potentially higher protein content com-
pared to traditional sources such as plant and animal pro-
teins. G. Martin et al. [14] emphasise that the amount of
protein in yeast biomass is usually equal to or greater than
that in meat or soy protein and exceeds the protein content
of milk. Thus, the average protein content in yeast can be
29-65% of dry weight, while in meat it is about 45% and
in soybeans 35%. As noted by S. Lee et al. [15], this makes
yeast extract an important component for overcoming
protein deficiency and also highlights the high nutritional
value of yeast proteins.

Yeast extracts are an important source of B vitamins,
including thiamine (B1), riboflavin (B2), niacin (B3), pan-
tothenic acid (B5), pyridoxine (B6), biotin (B7) and folic
acid (B9). The amount of these vitamins may vary depend-
ing on the type of yeast and the specifics of production.
Some products are additionally enriched with vitamin
B12, which is especially valuable for vegetarians and ve-
gans, as this vitamin is mainly found in animal products.
B vitamins are critical for energy metabolism, nervous
system function and many other physiological functions.
Given their water solubility and inability to accumulate,
regular consumption of B vitamins with food is essential.
In this context, yeast extracts can be a convenient way to
provide the body with these important nutrients, espe-
cially for certain population groups, according to research
by E. Lee et al. [16]. The presence of B vitamins, especial-
ly B12, and a wide range of minerals indicates that yeast

extract may be a strategic ingredient for fortifying foods
and supplements, helping to address common dietary de-
ficiencies in certain population groups.

Yeast extracts contain a wide range of minerals and
trace elements, including potassium, sodium, calcium,
magnesium, iron, zinc, selenium, copper and phospho-
rus, as confirmed by research conducted by M. Mirzaei et
al. [17]. Research by A. Ritala et al. [18] shows that yeast
biomass is richer in nitrogen and ash than other microor-
ganisms (fungi, algae, bacteria). The ash content is usually
5-10%, varying depending on the cultivation conditions.
Thus, the presence of these minerals makes yeast extracts a
valuable source of important micronutrients for the body,
extending their significance beyond just improving taste.

The approximate nutrient content per 100 g of yeast
extract may include: protein 45-70 g, significant amounts
of B vitamins (B3 68.2-127.5 mg, B5 4.4-20.2 mg, B6 3.1-
55.0 mg, B7 99.0-139.2 mcg, B9 1.4-5.8 mcg, B12 0.03-
0.4 mcg) and minerals (potassium 1-2100 mg, sodium
1-3380 mg, magnesium 1.2-180 mg, iron 0.22-4.0 mg, zinc
0.13-4.2 mg, selenium 0.03-27.6 mcg), their amount var-
ies depending on the production conditions and yeast cul-
ture [1]. The high protein content, which is transformed
into free amino acids and peptides, including a complete set
of essential amino acids, makes extracts a valuable nutrient.
As T. Linder [19] pointed out in his work, the amino acid
profile is similar to that of meat broth, and glutamic acid
provides umami flavour. Thus, the lysine content in Sac-
charomyces cerevisiae protein is 65 mg/g, which is higher
than in wheat (28 mg/g) and comparable to eggs (63 mg/g).
In addition to the main nutrients, the extracts contain bi-
ologically active compounds: polypeptides, nucleotides,
beta-glucans (with immunomodulatory properties), glu-
tathione (antioxidant), mannans, chitin and ribose, which
give them additional functional properties.

Functional properties

and mechanisms of action

Yeast extract is a rich source of biologically active com-
ponents that give it unique functional properties and de-
termine its wide range of potential applications. Each of
these components — from complex polysaccharides to es-
sential amino acids and antioxidants — plays a key role in
supporting various body systems, as confirmed by numer-
ous scientific studies. Understanding the specific mecha-
nisms of their action at the cellular and systemic levels is
fundamental to the development of highly effective func-
tional foods and dietary supplements aimed at improving
health and well-being.

Beta-glucans

Beta-glucans are a heterogeneous group of non-starch
polysaccharides consisting of D-glucose monomeric units
linked by B-glycosidic bonds. Their biological activity de-
pends largely on the specific source, molecular weight,
degree of branching, and types of glycosidic bonds. Be-
ta-glucans obtained from yeast, in particular Saccharo-
myces cerevisiae, are characterised by a (-(1.3) backbone
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with B-(1.6) side chains. This specific structural conforma-
tion is largely responsible for their potent immunomod-
ulatory properties. In contrast, cereal beta-glucans (e.g.,
from oats and barley) predominantly contain 3-(1.3) and
B-(1.4) bonds and are mainly associated with metabolic
benefits such as cholesterol reduction and glucose regula-
tion. Fractions with higher molecular weight and specific
branching frequencies (0.20-0.33) are usually correlated
with greater biological activity.

According to studies by E.J. Murphy et al. [20] and
N.N.M. Habibullah et al. [21], understanding the source
of beta-glucans is critical to their targeted application. If
the product is aimed at supporting immune health, be-
ta-glucans derived from yeast would be the scientifical-
ly sound choice. Conversely, for cardiovascular health
(lowering cholesterol) or blood glucose control, cereal
beta-glucans would be more appropriate. This under-
standing allows for the creation of highly targeted and
effective functional foods.

Yeast beta-glucans are recognised by the immune
system as “pathogen-associated molecular patterns”
(PAMPs), triggering a strong immune response. As shown
in a study by P. Vuscan et al. [22], in vitro they bind to
immune cell receptors (Dectin-1, CR3, TLRs), activating
macrophages, NK cells, neutrophils, enhancing phago-
cytosis and cytokine secretion. Some studies suggest the
induction of a “trained immune response.” In vivo studies
in animals have shown modulation of immune responses,
increased resistance to infections, and antibody titres. This
was pointed out by M. Maturana et al. [23]: in dogs, yeast
products increased beneficial intestinal bacteria, which
may indirectly affect immunity.

Convincing clinical evidence in humans has con-
firmed the immunomodulatory effects of yeast beta-glu-
cans. A study conducted by a group of scientists led by
K. Zhong et al. [24] showed that oral administration,
usually at doses of 250 mg daily for at least 4 weeks, re-
duced the frequency and duration of upper respiratory
tract infections (URIs). Research by N.N.M. Habibullah et
al. [21] also confirmed a reduction in cold symptoms and
an improvement in mood and fatigue in athletes. It has
been demonstrated that the cell walls of brewer’s yeast
increase the level of immunoglobulin A (IgA) antibod-
ies (critical for mucosal immunity), prevent a decrease
in white blood cell count, increase the activity of natural
killer cells, and reduce fatigue in humans. Their 12-week
randomised, double-blind, placebo-controlled clinical tri-
al demonstrated the efficacy of yeast beta-glucans (1.3/1.6)
at reduced doses (120 mg and 204 mg) on symptoms of
respiratory infections, fatigue, immune markers, and gut
health in adults experiencing moderate stress. In turn, a
study by K. Zhong et al. [24] also confirmed the immuno-
modulatory properties of beta-glucans.

In addition to immune and metabolic effects, yeast
beta-glucans also exhibit significant antioxidant, antitu-
mour and antimicrobial properties, as shown in the work
of G. Gauterio et al. [25]. They function as prebiotics,

promoting the growth of beneficial intestinal bacteria,
which has a positive effect on the intestinal microflora and
the overall condition of the digestive system. This effect
on the intestinal microbiota is important for maintaining
overall health. In addition, beta-glucans have been shown
to have wound healing potential, which can accelerate re-
generation processes by stimulating cell proliferation and
collagen synthesis, especially in hard-to-heal ulcers. They
also promote the binding of mycotoxins, helping to detox-
ify the body by adsorbing these harmful substances. These
diverse properties highlight the multifunctionality of yeast
beta-glucans in supporting health and their potential for
use in functional foods and pharmaceuticals.
Mannan-oligosaccharides

Mannan-oligosaccharides (MOS) are low-molecular-
weight carbohydrates (mainly composed of mannose)
derived from the cell walls of Saccharomyces cerevisiae. A
distinctive feature of MOS that differentiates them from
certain other oligosaccharides is their resistance to diges-
tion by host enzymes in the upper gastrointestinal tract,
allowing them to reach the large intestine intact. They act
primarily through pathogen agglutination and immuno-
modulation. In vitro studies have shown that MOS pro-
mote the growth of Bifidobacterium and Lactobacillus spe-
cies and stimulate the production of short-chain fatty acids
(SCFAs), as noted by W. Zhao et al. [26]. In vivo studies in
animals have demonstrated that MOS bind to pathogens
(Salmonella, E. coli, Clostridia), preventing their adhesion
and colonisation, as reported by M. Kamal et al. [27]. They
also improve intestinal morphology, modulate the gut mi-
crobiota (for example, by reducing the Firmicutes/Bacte-
roidetes ratio in mice), alleviate obesity and metabolic syn-
drome, and lower cholesterol levels.

Although direct clinical data on the effects of man-
nan-oligosaccharides (MOS) in humans are still emerging,
existing studies on postbiotics derived from Saccharomyces
cerevisiae extracts show significant potential. Results from
a randomised pilot trial by I. Pinheiro et al. [28] demon-
strated that a yeast fermentate (EpiCor) can effectively re-
duce gastrointestinal discomfort, including bloating and
distension, in individuals suffering from constipation. The
authors attributed this effect to positive modulation of the
gut microbiota, including an increase in beneficial Bifido-
bacterium populations. The mechanisms underlying these
changes are partly explained by in vitro studies, such as
the work of C. Duysburgh et al. [29], which demonstrat-
ed that a postbiotic derived from Saccharomyces cerevisi-
ae alters microbial metabolism in the distal colon, thereby
generating immunomodulatory potential. The immuno-
modulatory action of such postbiotics is further support-
ed by research from N. Kango et al. [30], while a study by
R. Singh et al. [31] found that a yeast-based postbiotic was
effective in reducing symptoms of colds and influenza in
healthy children, indicating a systemic effect on immune
function. Moreover, MOS exhibit pronounced anti-inflam-
matory properties by modulating intestinal inflammato-
ry responses, as observed in various animal studies [27].
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They can suppress the production of pro-inflammatory
cytokines and activate anti-inflammatory pathways, there-
by supporting the integrity of the intestinal barrier. These
oligosaccharides also enhance the immunological func-
tions of animals by stimulating cellular, humoral, and mu-
cosal immunity through interactions with immune cells
associated with gut-associated lymphoid tissue (GALT).
Nucleotides

Nucleotides are the fundamental building blocks of de-
oxyribonucleic acid (DNA) and ribonucleic acid (RNA),
making them indispensable for all cellular processes as-
sociated with genetic information, including cell division,
protein synthesis, and gene expression. Beyond their
genetic roles, nucleotides are central to cellular energy
metabolism, serving as components of adenosine triphos-
phate (ATP) - the cell’s primary energy currency. They
also function as key signalling molecules (for example,
cyclic AMP and cyclic GMP) in a variety of intracellular
and intercellular signalling pathways, including those that
regulate immune responses.

Exogenous intake of nucleotides becomes important
during periods of rapid growth, stress, or illness, when
endogenous synthesis is insufficient — particularly for im-
mune and gastrointestinal cells, as noted by J. Gene-Mo-
rales et al. [32]. In vivo supplementation with nucleotides
supports growth and immunity by promoting the prolifer-
ation of T and B lymphocytes, NK cells, and macrophage
activity [16]. Given their critical functional roles, the Eu-
ropean Commission has approved the use of nucleotides in
infant nutrition. Clinical trials have provided compelling
evidence of their health benefits. Studies have shown that
infants fed formula enriched with nucleotides exhibited
higher production of natural killer (NK) cells compared
with breastfed infants. In adult women, nucleotide supple-
mentation (1.0 mg/day for four weeks) resulted in a twofold
increase in T lymphocytes (CD3 +, CD4 +, CD8 +), indicat-
ing an enhancement of cellular immunity [32]. According
to A. Singhal et al. [33], randomised controlled trials in
infants consistently demonstrated that the addition of nu-
cleotides (approximately 31 mg/L) promotes greater weight
gain and improved head growth (head circumference)
from birth to 8 weeks.

Nucleotides accelerate tissue repair following surgery
by playing a key role in cellular regeneration and DNA/
RNA synthesis for the restoration of damaged structures.
They also support muscle recovery and growth through
enhanced protein synthesis, making them beneficial for
physically active individuals and those recovering from ex-
ercise or injury. Of particular interest is their contribution
to neuroprotection and brain development, as nucleotides
play a crucial role in the formation of neuronal connections
and in processes related to learning and memory. This also
suggests potential in mitigating cognitive decline in older
adults by supporting nervous system health [32]. Thus, nu-
cleotides are multifunctional compounds that sustain vital
physiological processes throughout the human lifespan and
across different states of health and activity.

Glutathione

Glutathione (GSH) is a tripeptide (glutamine, glycine,
cysteine) and one of the most powerful endogenous anti-
oxidants. It exists in reduced (GSH) and oxidised (GSSG)
forms, and the GSH/GSSG ratio is a critical indicator of
cellular redox status and a marker of various diseases and
ageing processes. It neutralises reactive oxygen and nitro-
gen species (such as free radicals and hydrogen peroxide),
and its deficiency leads to increased oxidative stress, which
is associated with the pathophysiology of numerous chronic
diseases. J. Richie et al. [34] demonstrated that, in addition
to directly eliminating free radicals, GSH plays a central
role in detoxification processes by conjugating with various
electrophiles and maintaining the activity of key antioxidant
enzymes such as glutaredoxins and glutathione peroxidases.

Oral supplementation with GSH increases blood GSH
levels and reduces markers of oxidative damage in patients
with type 2 diabetes, especially in older individuals, where
a decrease in HbAlc (a key long-term marker of blood glu-
cose levels) and an increase in fasting insulin, indicating
its potential as an adjunctive therapy to traditional antidia-
betic treatments, as pointed out by A. Al-Temimi et al. [35]
in their study. Low GSH levels are closely associated with
various liver diseases, including hepatitis, cirrhosis, and
metabolically associated fatty liver disease, and it has been
shown that in such cases, GSH supplementation improves
blood protein, enzyme, and bilirubin levels.

Chronic inflammation, characteristic of autoimmune
diseases (e.g., rheumatoid arthritis, lupus), exacerbates ox-
idative stress. GSH helps alleviate this stress by modulating
the immune response and directly protecting cell mito-
chondria from free radical damage [35]. This helps reduce
tissue damage and maintain cellular health in conditions of
chronic inflammation. Although direct absorption of intact
GSH is limited, oral supplementation has positive results.
This is possible due to the absorption of amino acid pre-
cursors (especially cysteine), which are necessary for the
synthesis of glutathione in cells, as well as the stimulation
of endogenous GSH synthesis by the body itself. Thus, even
despite the peculiarities of absorption, glutathione supple-
mentation can effectively replenish its stores and support
the antioxidant system.

The synergistic action of yeast extract components
such as beta-glucans, mannan-oligosaccharides, nucle-
otides and glutathione provides a comprehensive health
effect that exceeds the effects of individual ingredients,
as demonstrated by H. Han et al. [36]. For example, be-
ta-glucans and MOS work together to support the immune
system and gut health, while nucleotides enhance cellular
repair and glutathione provides antioxidant protection.
This multi-component matrix allows yeast extract to have a
more powerful and comprehensive effect on the body than
would be possible from isolated compounds.

The use of yeast extract in various industries
The wide range of functional properties of yeast extract de-
termines its versatile application in various fields. Thanks
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to its rich biochemical composition and versatility, yeast
extract is widely used not only as a food supplement, but
also in pharmaceuticals, animal husbandry and agricul-
ture, demonstrating high efficiency in improving product
quality and maintaining health. This makes it a strategic
component in the development of innovative products
that meet modern consumer demand for natural, healthy
and functional solutions.

In the food industry, yeast extract is widely used as a
flavour enhancer, particularly to impart umami and sa-
voury notes. It also masks unwanted flavours and bitter-
ness, which is particularly valuable when creating products
with reduced salt, sugar and fat content, helping product
developers maintain flavour appeal, as demonstrated by
M. Ciudad-Mulero et al. [37], S. Yilmaz [38] and A. Alim et
al. [39]. Yeast extract is used in soups, sauces, snacks, meat
and vegetarian products, seasonings, and as a substitute
for monosodium glutamate. Due to its nutrient content,
it also serves to enrich products with protein, B vitamins
and minerals. Its use as a functional ingredient contributes
to the creation of products that are not only tasty but also
healthy. A well-known example of the widespread use of
yeast extract in the food industry is the Australian paste
Vegemite, developed in 1922. This thick, dark brown mix-
ture, made from yeast extract supplemented with vegetable
extracts and spices, is distinguished by its unique salty, bit-
ter umami taste [5]. This flavour profile is due to the natural
presence of significant amounts of free amino acids and nu-
cleotides, which are key components of yeast extract.

Yeast extract is a valuable component in pharmaceu-
ticals and dietary supplements due to its immunomodu-
latory, anti-inflammatory and antioxidant properties. The
beta-glucans and MOS contained in the extract are used
to boost immunity, support gut health and prevent infec-
tious diseases [21, 24, 27]. Nucleotides are key to tissue
repair, cell growth and immune function support, espe-
cially under conditions of stress or rapid growth, making
them important for infant formulas and restorative prepa-
rations [32, 33]. Glutathione, as a powerful antioxidant, is
used to reduce oxidative stress and support detoxification
processes in the body [34, 35]. These components make
yeast extract attractive for the development of functional
products aimed at improving overall well-being, increas-
ing the body’s resistance and supporting metabolic health.

In animal husbandry, yeast extract is an effective sup-
plement for improving animal productivity and health.
Adding it to feed improves immunity, reduces morbidity
and promotes better nutrient absorption. In addition, the
presence of proteins, amino acids and B vitamins contrib-
utes to better weight gain and overall health of animals. For
example, J. Sun et al. [40] found that yeast extract improves
growth performance and antioxidant capacity in young
flounder. This multifaceted effect makes yeast extract a val-
uable ingredient in the production of feed for farm animals,
aquaculture and pets.

Yeast extract is also used in agriculture to improve
plant growth and protection. The internal components of

yeast cells are rich in various amino acids that can form
complexes with trace elements, improving their bioavail-
ability to plants. Unlike other sources that contain only a
few amino acids, yeast extract obtained from certain strains
of Saccharomyces cerevisiae provides a balanced supply of
amino acids in a form that is easily absorbed by plants. A
study by M. Vargas Perucca et al. [41] has shown that it pro-
vides precise nutrition for crops, quickly overcomes nutri-
ent deficiencies, reduces stress from herbicides, maintains
yield potential, and protects the soil and the environment.
N. Gatti et al. [42] investigated the effect of a biostimulant
obtained from seaweed and yeast extracts on the secondary
metabolism of different apricot varieties and proved that
it had a positive effect on the biosynthesis of key biolog-
ically active compounds, such as polyphenols, flavonoids,
proanthocyanidins and anthocyanins, in both the flesh and
skin of apricots. Thus, the multifaceted properties of yeast
extract and its bioactive components make it not only an
effective nutritional biostimulant, but also an environmen-
tally sustainable solution for optimising crop productivity
and increasing their resistance to stress factors.

Risks and limitations of yeast extract use
Yeast extract has a high content of nucleic acids (RNA),
which can be metabolised into purines. Excessive con-
sumption of purines can increase blood uric acid levels,
which is a risk factor for the development of gout. This is
noted by W.S. Jeong et al. [43]. However, their study showed
that the increase in uric acid levels from yeast extract is less
pronounced than from meat or seafood. It should also be
noted that the purine content in yeast extracts varies sig-
nificantly depending on the yeast strains and processing
methods. This requires manufacturers to control the nucle-
ic acid content in products and inform consumers, espe-
cially those who are prone to gout or hyperuricaemia.

Yeast extract is not generally considered a major aller-
gen. However, in some cases, people with increased sensi-
tivity to yeast or its components may experience allergic re-
actions. According to EURaSYDP, yeast extract is not subject
to mandatory labelling as an allergen because it does not
contain proteins that cause allergic reactions. It should be
distinguished from active yeast. However, when manufac-
turing products, it is important to consider the individual
sensitivity of consumers and the possibility of cross-reac-
tions in rare cases.

Some yeast extracts may contain significant amounts
of sodium, which may be a problem for people on a
low-sodium diet. However, as noted by Z. Tao et al. [1],
there are also low-sodium yeast extracts on the market.
The use of yeast extract can reduce the overall salt con-
tent in foods due to its ability to enhance umami flavour,
which can compensate for sodium reduction without
compromising taste [38].

Research by H. Li et al. [44] showed that the use of yeast
extract can cause the excitation of neurogenic and myogen-
ic motor patterns in the large intestine of rats. Interestingly,
this effect was similar to that of monosodium glutamate
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and inosine monophosphate. Although this study was
conducted on animals, it highlights the need for further
study of the effects of yeast extract on the human gastro-
intestinal tract, especially in high doses. Such studies may
help to better understand potential side effects or mecha-
nisms of action beyond taste perception.

Yeast extract has “Generally Recognised as Safe”
(GRAS) status in the United States, allowing it to be used
as a food ingredient without prior FDA approval [11]. In
the European Union, its regulatory status depends on its
primary function in a food product: it can be classified as a
food ingredient with nutritional properties or as a flavour-
ing. If its primary function is to impart or modify taste
and/or smell, it falls under EU regulations on flavourings.
Importantly, yeast extract obtained by traditional meth-
ods is not a food additive but a natural ingredient, which
distinguishes it from synthetic flavour enhancers such as
monosodium glutamate [39].

Despite certain risks and limitations that have been
considered, such as the potential impact on uric acid levels
in susceptible individuals, rare allergic reactions, sodium
content, or possible effects on gastrointestinal motility at
high doses, yeast extract is generally recognised as a safe
ingredient. Its natural origin, the possibility of reducing
the salt content in products, and its regulatory status as a
natural ingredient rather than a food additive underscore
its advantages. Therefore, when used responsibly and with
consumer information, yeast extract remains a valuable
and safe ingredient in various industries.

Conclusions

A review of scientific evidence, covering reliable in vitro and
in vivo studies and increasingly convincing clinical trials in
humans, clearly substantiates the significant and growing
role of yeast extract and its key bioactive components in
functional nutrition. Yeast extract, as a natural, sustainable
and nutritious ingredient, provides a unique combination
of B-glucans, mannan-oligosaccharides, nucleotides and
glutathione. Each of these components provides distinct
but often synergistic health benefits, allowing for a more
comprehensive and powerful effect on the body than indi-
vidual ingredients alone. These benefits range from pow-
erful immune modulation and significant improvements
in gut health to metabolic regulation and crucial support
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for growth and recovery in various physiological states. In
particular, studies have shown that p-glucans activate im-
mune cells such as macrophages and NK cells, increasing
the body’s resistance to infections. Mannan-oligosaccha-
rides have been shown to improve intestinal morphology,
modulate its microbiota, and bind pathogens, promoting
a healthy digestive system. Nucleotides have been found
to be critical for immune cell proliferation and accelerat-
ed tissue repair, which is especially valuable during rapid
growth and after injury. Glutathione, as a central antioxi-
dant, effectively combats oxidative stress, supporting over-
all cellular integrity and detoxification processes. Although
considerations such as nucleic acid content require careful
formulation, the overall profile of yeast extract confirms it
as a valuable, multifunctional ingredient for the develop-
ment of innovative functional products aimed at improving
overall human health and well-being.

Despite compelling evidence, several areas require fur-
ther research to fully unlock the potential of yeast extract in
functional nutrition. Further clinical trials in humans are
needed to study the full range of benefits for the immune
system and other health parameters, namely: determining
optimal dosages, studying the bioavailability of exogenous
glutathione, gaining a deeper understanding of the molec-
ular mechanisms of structural differences in beta-glucans
and their impact on biological activity, and integrating an
understanding of the effects of yeast components on me-
tabolism and their immunomodulatory effects. Addressing
these issues will enable the development of more targeted
and effective functional foods. These research gaps are stra-
tegic priorities for future scientific research. Addressing
them will not only deepen the understanding of the mech-
anisms of action of yeast extract, but also enable the devel-
opment of more targeted, effective and scientifically sound
functional foods, contributing to progress in this field.
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AHoTauif. [IpbKIKoBUIT eKCTPaKT, OTPUMAHNUI 3 BHY TPIIIHbOKTITMHHOTO BMICTY APDK/KIB, TepeBakHO Saccharomyces
cerevisiae, € TIepCTIEKTMBHUM NPUPORHVM iHTpefiieHTOM y (YHKIiOHaTbHOMY XapuyBaHHI. AKTYalbHICTb JIOro
TOCTiKEHHs] 3yMOBJICHa 3POCTAIOYMM CBITOBMM IIOIMTOM Ha CTiiiKi, IIOXWBHI Ta (YHKLiOHa/IbHI KOMIIOHEHTM, a
TaKOXK JIOrO 3JIaTHICTIO IIOKpAallyBaTM CMAaKOBi SKOCTI IPORYKTiB. BUPOOGHUITBO APDKIYKOBOIO €KCTPAKTY YacTo
BUKOPYCTOBYE arpOIPOMICIOBI BifX0o/y, Taki AK BifllpaliboBaHi NVBHI APDKKI, 110 pOOUTD JIOTO eKOJIOTiYHO YMCTOIO
Ta €KOHOMIYHO BUTiTHOIO a/IbTEPHATIBOIO TPaJULIIIHIM IKepenaM 6inka. Meroro 1iiel po6oTu 6y1o cucremarusyBaTu Ta
IIpOaHa/li3yBaTy HasABHI HAYKOBi JOKa3y IIOJO HYTPi€EHTHOrO Ipodinio, GYHKIIIOHATbHIX BIaCTUBOCTEN Ta MeXaHi3MiB
il ApDKIPKOBOIO €KCTPAKTY Ta JI0oro 0i0aKTMBHUX KOMIIOHEHTIB. By/lo BUKOpyCTaHO MeTOM aHasIi3y Ta CUHTe3y JaHMX
HayKOBOI TiTepaTypH, L0 OXOIUTIOBAJIN Pe3y/IbTaTH JOCII/KeHb in Vitro Ta in vivo Ha TBapMHAX Ta KTIHIYHIX BULIPOOYBaHb
Ha mofsax. OCHOBHI pe3y/IbTaTy OKasay, o JPKPKOBIIL eKCTPAKT € BMHATKOBUM IXKePelIOM BYCOKOAKICHOTO OiIKy
3 IIOBHMM aMiHOKUCIOTHUM IIpodineM, KMl nepeBeplnye 6arato TpaguLiliHNX pOCIMHHNX Ta JeAKi TBapUHHI [pKepera.
Bin Takoxx 6araTmit Ha BitaMiHu rpymu B, Bmovatoun B12, Ta mmpokmii criekTp MiHepasiB, 1o poOUTbH JI0ro IiHHUM
W1 30aradeHHs palioHy, 0cOOIMBO [JIA BereTapiaHIiiB Ta BeraHis. [JOCIiPKeHHA BUABMIN, IO APDKIYKOBUI €KCTPAKT
MicTUTD 6i0/IOriYHO aKTUBHI CIIONTYKY, TaKi AK OeTa-I/II0KaHM, MaHaH-0/1irocaXxapyuan, HyKJIeOTUAM Ta [Ty TaTiOH, KOXKHA 3
AKX Ma€ joBefeHi GyHKIioHanpHi BracTuBocTi. CHHepriyHa #if yX KOMIIOHEHTIB 3a0e3Iedye KOMIUIEKCHMII BIUIUB Ha
3[0pOB’s, L0 IepeBeplIye edekTy okpeMux iHrpenienTis. KpiM TOro, 35aTHICTh ApDKIPKOBOrO eKCTPaKTY IOCUTIOBATY
CMaK yMaMi Ta MacKyBaTy TipKOTY € KPUTUYHO BaKIMBUM (PYHKI[iOHaJIBHUM aTpuOYyTOM, LIO CIPUSE IPUIHATTIO
CrIoXXyBavyaMy Ta e(peKTUBHOCTI PpyHKI[iOHaIbHUX IPORYKTiB. IIpakTyHa HiHHICTD poOOTH HOJATAE B OOIPYHTYBaHHI
HIMPOKOTO 3aCTOCYBAHHA IPDKJPKOBOTO eKCTPAKTY Y PYHKIIIOHA/IBHUX XapYOBMUX IIPOAYKTAX Ta AIETUYHUX JOOABKAX JId
IIOKpallleHHs 3ara/IbHOTO 3[I0pOB’s Ta foOPoOyTy, 3 ypaxyBaHHAM J0ro Ipodimo 6e3eky Ta HeoOXiTHOCT] IOgaIbIINX
TOCTiKeHb UL ONTHMi3alii fo3yBaHb Ta 6i0f0CTYIHOCTI

KniouoBi cnoBa: Saccharomyces cerevisiae; 6eTa-TTIOKaHM; MaHAH-ONIrOCaXapyuay; HYKJICOTHAW; TIyTaTioH;
IMYHOMOZY/IAL A
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