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Abstract: Isolated polysaccharides from different natural sources have gained a real interest from the
scientific community due to biologically active effects on body functions such as: lipid metabolism
correction, immune stimulating, glycemic control in type Il diabetes, antitumor activity, etc. A
category of these polysaccharides is f-glucans, -D-glucose polymers produced by various organisms
such as bacteria, yeasts, algae and plants. This paper presents the experimental results obtained from
the analysis of four types of yeast available on the market in order to select the one with the highest
content of B-glucan, which can be later exploited in various fields: medical, pharmaceutical, food or
cosmetics. According to the experimental data, the highest level of f-glucans content is represented by
beer yeast, 21.49% higher than bakery yeast and 36.36% higher than wine yeast.
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1. Introduction

B-Glucans are widely spread biopolymers 25% of the dry matter of the cell [2] and
of glucose in many prokaryotic and 25-50% by volume based on a calculation
eukaryotic organisms. Although they carried out at the electronic microscope
derived from different sources of yeast, [3]. The cell wall consists of three layers:
fungi, algae, mold, oats or barley, B- glucanic, mannanic and lipidic, and the
glucans exhibit some biologically active percentage in these compounds varies from
features depending on their origin. Thus, one strain to another and depends largely
some authors state that B-glucans isolated on cultivation conditions including:
from yeast Saccharomyces cerevisiae have nutrition, oxygenation, temperature and pH
the highest biological effect [1]. of the nutrient medium [4].
Immunomodulation induced by B-glucans

has been demonstrated both in vitro and in Table 1.
vivo in numerous studies on animals and Average cell wall content [8]

humans in a wide range of_ tumors of Component Mass (% s.u1.)
breast, lung and gastrointestinal cancers (1—3)-p-D-glucan 50-55

[1]. PB-Glucans are formed at several (1—6)-p-D-glucan 5-10
cellular structures and are predominantly (1—4)-0-(1-3)-B-D-glucan 3-7
found in the cell wall of the yeast. In the S. ?:"r‘?irt‘i?]pmte'” Complex 35;'0

cerevisiae yeast cell wall structure is 15-
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Table 1 shows that glucans represent the
major components of the cell wall in the
proportion of about 60% of the dry matter,
which is favorable in the subsequent
isolation processes. From the literature it
was found that the three dimensional
structure of the glucan is essential for the
biologically active effect on the body.
Thus, some authors consider the triple-
helix conformation to be the most active
[1, 5].

B-1,3 glucan forms a microfibrilar mesh,
visible through electron microscopy, to the
internal surface of the cell wall. It has a
molecular weight of 240 kDa and a
maximum fiber length of 600 nm [3].

The greatest part of the -1,3 glucan has a
helical conformation on the basis of in
vitro studies demonstrated and confirmed
by nuclear magnetic resonance of intact
solid state yeast cells [3]. Thus, the helical
structure consists of three hydrogen chains
(triple helix conformation). The chains are
separated at a distance of 1.56 nm with a
0.6 nm period between the fibers, as a
result defining six wunits of p-D-
glucopyranose each helical structure [6].
B-1,6 glucan is a highly branched
polysaccharide that binds each component
of the cell wall [3]. In contrast to the
microfibrilar structure of -1,3 glucan, in
the Saccharomyces cerevisiae yeast cell
the polymer is amorphous in structure,
bonded in B-1,6 position, shorter and acts
as a flexible glue to form crosslinks with -
1,3 glucan, chitin and manoproteins [7].
The main challenge in the process of
isolating glucan is to remove impurities
such as mannoproteins and lipids without a
significant loss of biologically active
compounds. The American Food and Drug
Administration  (FDA) has  named
S.cerevisiae B-glucans with the "generally
recognized as safe" (Food and Drug
Administration, 1997) and may be used as
ingredients in the food industry but not as
additives [6].

The European Food Safety Authority
(EFSA) has issued an opinion that yeast [3-
glucans are a "safe food ingredient" that
can be used as a dietary supplement at a
concentration of up to 375 mg/day and in
foods for "special nutritional useat doses
up to 600 mg/day [8, 9]. However, these do
not exclude the possibility of adverse
reactions from impurities resulting from
isolation processes (in rare cases the
accumulated proteins can cause allergies)
[1]. Research on glucans focuses primarily
on two similar medical domains.

The most recent and important area of
research is the stimulation of B-glucans
immunity by binding to dectin-1 and toll-
like (TLR) receptors [10, 11]. The other
field of study is anti-tumor activity
mediated by macrophage cells [10].
Specifically, B-glucans do not directly
attack infected cells, or agents that cause
infections, but they modulate the host's
defense system by stimulating the
production of precursor cells, which are
distributed by the blood stream in various
lymphoid organs of the body. Regarding
the second field of study, some reports
have shown that triple helix conformation
plays a decisive role in the antitumor
activity and cytokine secretion [10].
Moreover, in vitro studies have shown that
the introduction of sulfate groups in the
structure of B-glucan increases the
inhibitory activity against the proliferation
of sarcoma-180 tumor cells [10, 12].

In the two main areas of use
(immunomodulation and antitumor
activity), P-glucans also find medical
applications in: development of new
polyvalent  vaccines, prevention of
infections, reduction of cholesterol,
glycemic control, wound healing, potential
for healing of digestive ulcers and proved
to have a prebiotic effect [8, 13, 14]; and in
the food industry as: thickening agents,
water retention, oil binders or stabilizers of
some emulsions without affecting taste and
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smell [15, 16]. Adjustment of glycemic
levels is explained by the rheological
ability of p-glucans to increase the
viscosity of the solutions, molecular
weight dependent properties, solubility and
concentration of the glucose polymer [17]
that reduces glycemic response by
complexing with ingested carbohydrates
leading to slow release of carbohydrates in
the blood [18].

With a strong topical effect, creams
containing  B-glucans  stimulate  skin
macrophages that are considered to be the
first barrier to cellular defense against
infectious agents [14]. This property is
especially beneficial in treating wounds in
people with diabetes who have a condition
called diabetic neuropathy as the wounds
heal heavily, have a high susceptibility to
developing infections and skin ulcers.
Beyond preparations for human use, there
are also some examples of using glucan as
antiviral agents in plants such as:
protecting numerous tobacco species
against mosaic virus invasion or against
the virus that causes the black ring in
tomatoes. These plants can be treated by
injection or spraying with the glucanic
polymer [19].

2. Materials and methods

Materials. Four different types of active
yeasts of the species Saccharomyces
cerevisiae available on the market were
used in this study. Of these, two types of
baker's yeast (noted as: Sample 1 and
Sample 2) were chosen from a native
producer and import yeast, a yeast brew
species (Sample 3), and a wine yeast strain
(Sample 4). All other chemicals used in
this research were of analytical grade and
freshly prepared.

Methods. Isolation of pB-glucans from
yeast cells of S. cerevisiae was carried out
in two steps:

1. Destruction of the cell walls followed by
centrifugation to separate the insoluble
cytoplasmic compounds;

2. The proper extraction of the cell
suspension using the alkaline-acid method
patented by James et al. (1989) and
modified by Usatii and Chiselita, (2015)
[5, 20]. Determination of B-glucans content
was performed gravimetrically.

Induction of autolysis. The destruction of
cell walls was accomplished by induced
autolysis. Thus, the mixture of 10 g of
yeast (30% v/v) and 10 ml of sterile water
was subjected to heat treatment at 55° C
for 8 hours. The obtained autolysate was
centrifuged at 3500 r.p.m. for 10 minutes
to separate the suspension component from
the yeast extract. It is also known from the
bibliographic study that autolysis proceeds
under optimal conditions at a temperature
of 50° C [21].

Extraction and isolation of f-glucan. The
cell disintegration sediment is treated with
50 mL of IN NaOH for 1 hour on the
water bath at 90+5°C. After alkaline
treatment, the cell walls are separated and
treated with 0.5 N acetic acid in volume 1:
5 at 75#5°C for 1 hour to remove
glycogen. The deposit was washed twice
with distilled water, centrifuged at 3500
r.p.m. for 10 minutes and dry in the oven at
50 £ 5°C. The resulting product consists of
a mixture of f-1,3 and B-1,6 glucans.

3. Results and discussion

For the presentation of glucan content from
different yeast brands, a table has been
compiled that includes the amount of
polysaccharides of bioactive interest - as a
percentage and weight of the yeast active
biomass. The results are shown in the
Table 2.

The results of analyzes of the four types of
active yeasts obtained from different
producers, Table 2, showed that the
maximum percentage of B-glucans content
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was identified in the brewery yeast
(15.91%) followed by the two bakery yeast
samples (12.49%) respectively (12.10%)

extraction. The figure 1 shows the
percentage of glucan isolate from samples.

and finally the lowest concentration Table 2
(5.78%) was identified in the wine yeast. Content in B-glucans relative to active Levurian
The variations in p-glucan content from the biomass.
four §amp_les can be explqlned m_amly by Sample Biotech  Active p- glucan
the d!VerSlty-Of yeaSt stralns SUbJeCted to Number Purpose yeast g|ucans extract
isolation but it should not be neglected and mass  mass (%)
the influence of growth factors on the () (9)
carbohydrate accumulation in  yeast 1. bakery 10 1.2106 12.10
biomass. In order to evaluate the yield of 2. bakery 10 1.2491 12.49
the glucan from the four yeast sources, we 3. brewery 10 15913 1591
have chosen to refer to the highest level of _
polysaccharides  obtained  from the 4. winery 1o 05786 578
f-Glucans
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Fig. 1. Influence of yeast strains on f-glucan accumulation.

The results show that 21.5% more glucans
are found in the beer yeast than in the
baking yeast (Sample 2) and 63.68% more
than in the wine yeast (Sample 4). No
significant variation in B-glucans content
(12.49% versus 12.10%) was observed
between the two yeast samples that
indicates regularities of analyzed strains.

The present research on the isolation of
bioactive compounds from the wall of
yeast Saccharomyces cerevisiae by the
method of alkaline-acid are consistent with
other studies carried out by different
authors in particular conditions, and by
optimizing the culture medium from strains
patented as producing B-glucans end to
obtain a maximum of up to 29.47% =
0.52% p-glucans [22]. Similar research on

three different types of baking yeast
reveals a maximum content of 7.35% pB-
glucans [23], compared to 12.49%
obtained in this paper.

Similar studies in the yeast resulting from
the fermentation process by spray drying
shows a content of 23.59% + 0.34% of the
total cell mass [15].

The composition of the B-glucans of the
yeast study examined in this work is
limited to 15.91% that can be explained by
replacing the drying process to isolate the
glucan or by using other yeast strains.
Also, similar results on the level of pB-
glucans were recorded in the strain
Saccharomyces cerevisiae CNMN-Y-20
(approx. 20%) using the same autolysis
and extraction methods [5].
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Maximum values were also obtained in S.
cerevisiae CNMN-Y-18 (18.54%) and S.
cerevisiae CNMN-Y-19 (17.61%) [24].

As noted, the literature shows that under
normal conditions and using the alkali-acid
method, a maximum level of yeast glucan
content from yeasts available on the
market are up to 15-20% of the active
mass.

SEM HV: 30.00 kV WD: 17.2210 mm VEGAW TESCAN
-

SEM MAG: 750 x Det: SE 50 ym
Date(m/dfy): 07/07/17 SEM MAG: 750 x usv FIA"

Fig.2. p-glucan mixture from bakery
yeast(increased to 1.50kx.)

The SEM microscopic image of the -1,3
and B-1,6 glucans mixture, Fig. 2, the
microfibrilar structure of $-1,3 glucan and
the highly branched polymer with binary
branching of p-1,6 glucan, with high
binding capacity of other components,
demonstrates the behavior of this mixture
of polymers in liquids and their importance
in the rheology of the mixtures in which
they are used.

4. Conclusions

The screening of the four available yeast
sources revealed a varied level of B-
glucans content.

The results confirm the hypothesis of other
authors that glucan is found in varying

proportions depending on the strain of the
species. The study conducted shows that
the highest level of B-glucan possesses the
beer yeast (15.91%), with 21.49% more
than the baker's yeast.

The problem of triple helix conformation
(known to produce biologically active
effects) and the aggressive chemical
method for the extraction of glucan is
solved by using the thermal drying process
at 55° C with the reconfiguration of the
structure. The extraction method seems to
be appropriate for the large-scale
production of p-glucans from yeast
biomass.

Unlike other sources of glucans (oat,
barley, rye and wheat), yeast isolates are
not toxic in terms of aflatoxin
contamination.

Although it is impossible to define the
biological activity of B-glucans isolated
from four samples without carrying out
clinical tests and immunological tests, they
can be put into relation with other data
presented in the scientific literature.

The yeast selection study with the highest
content in bioactive compounds allows for
future the development of glucan
supplements from levurian compounds
resulting in fermentative processes.
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