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Abstract

Colonic microbiota role is appreciated more and more lately. Although food and physiological problems affect the
microbial community in the colon, the use of probiotics and functional foods remain the best way to improve the
friendly bacteria in the colon. The purpose of this study is to determine the effect of probiotics on three consortia
microbiological stability of the microbiota in the training of a child. The studies were conducted using in vitro GIS2
simulator. It was used a negative control strain of Bacillus subtilis, and two positive control, a Saccharomyces
cerevisiae yeast strain of Bifidobacterium bifidum-one. Each segment has shown strict microbiological characteristics,
and characterized by a fermentative behavior characteristic. The administration has kept the number of microorganisms
consortia favorable, which was characterized by a structure of microbial balance of the microbiota. The positive effect
was most pronounced in the case of a consortium showed C9 noted, is made up of Lactobacillus rhamnosus E4.2,
Weisela paramesenteroides FT1a and Lactobacillus plantarum 26.1 in the ratio of 1:1:1.
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The colonic microbiota plays an important
part in the digestion of food. Such products
resulting from the bacterial fermentation process
are further used by other microbial genres.
Therefore, varied dietary fiber consumption may
lead to corresponding microbiota diversity,
providing a high health status at the individual
level (Dore J., Blottiere H., 2015). Such a diet
could eliminate the need to administer probiotics
supplements, which have a limited period of
administration.

Thus, the ratio between microbial strains of
the microbiota is directly linked with the health of
the individual. The microbiological action and
structure of the microbiota is linked to the efficient
use of food resources which may lead to obesity
for example. From another point of view, certain
inflammatory processes of the colon may be
inhibited, processes that left untreated may
determine cancer (Kemperman R.A. et al, 2013).
An efficient assessment of the action of the
microbiota is the in vitro simulators, which are
capable to determine the effect of some products or
food on the structure and activity of various groups
of microorganisms. The microbiota may be
assessed individually or, in general, in target
groups.

The purpose of this research was represented
by the effect that a probiotic consortium has on a

forming microbiota, namely that of a child of
maximum 12 months old. It was tracked whether
administration of the consortium determines a
stability of the microbiota in colon segments, by
using the GIS2 in vitro system
(www.gissystems.ro).

MATERIAL AND METHOD

Biological material

Three probiotic consortia have been used,
which had the following formula: C4 - Weisela (W.)
paramesenteroides FT1a, Lactobacillus (L.)
paracasei ssp paracasei 409, Lactobacillus
fermentum 428ST; C5 — Lactobacillus paracasei
ssp paracasei 47.1a, Lactobacillus sp. 34.1,
Lactobacillus rhamnosus E 4.2 and C9 -
Lactobacillus rhamnosus E 4.2, Weisela
paramesenteroides FT1a, Lactobacillus plantarum
26.1, all strains having a 1:1:1 ratio. We used a
negative control, the Bacillus (B.) subtilis strain and
two positive controls, a Saccharomyces (S.)
cerevisiae yeast strain and one of Bifidobacterium
(B.) bifidum, in the collection of the faculty. These
strains were stored in 20% glycerol, at — 80°C, and
the revitalization was performed in LB, YPG
medium and, MRS (Vamanu E., 2014).

In vitro simulation of the human colon

We used the GIS2 in vitro simulator (figure
1), which used faeces from a seven years old child,
and the detailed description of the operating and
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processing conditions of the samples was
performed in a previous study. Experiments
developed in parallel have been preceded by a 14
days period, during which stabilization of the
microbiota was installed. Samples were collected
at half of the stationing time at the level of each
segment of the colon, considering the point in

which the balance status of the microbiota is
installed. Samples were stored in a refrigerator, at
— 10°C, until microbiologically and biochemically
analyzing it (Kemperman R.A. et al, 2013).

pe

RESULTS AND DISCUSSIONS

The administration of certain probiotic
consortia (combination of probiotic strains in
variable proportions) is recognized to determine a
series of benefits for the health, such as: simulation
of the immunity, improvement of the intestinal
transit, decrease of cholesterol etc. At the level of
the human colon an action takes place on a
microbiota and is based on an improvement of the
microbiological report between favorable and
pathogenic strains (Kemperman R.A. et al, 2013;
Kemperman R.A. et al, 2013 Vamanu E. et al,
2015).

Table 1 presents the effects of
administration of the three probiotic consortia in
the GIS2 in vitro simulator. The continuous
fermentation system simulates with accuracy the
dynamics of the intestinal transit of the human
colon. Consortia used have showed a different
behavior, with weak results for C4 consortium.
Although it contained, the FT1la strain joint with

- FigL.J.r:a‘Tln vitro simulation in the GIS2 System
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the C9 consortium, it did not determine a behavior
corresponding the use as probiotic. If compared
only microbiologically, the probiotic effect was
expressed by the strains of the C9, E 4.2 and 26.1
consortiums. Administration of consortia has
mainly kept the favorable microorganisms number.
The difference came from the microbial load of the
rest of the strains determined. The most important
favorable effect was determined by C9, followed
by C5 and C4. Compared to the untreated
microbiota, the decrease of the coliform bacteria
number with the use of C9 was approximately
30%0.2%.

It was noted that upon administration of C5,
of positive control S. cerevisiae, as well as partly,
for negative control B. subtilis no enterococci were
identified. In return, C9 has demonstrated a
balance of the microbial structure of the
microbiota, also characterized by the presence of a
microbial group. The microbial association
presented in consortium C9 has determined a
gradual decrease of the pathogenic strains, in
average with 0.5 UFC/mL. This behavior was not
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identified for the C5 consortium, for example. A
positive control (B. bifidum) had a similar effect,

stabilization of the number of microorganisms,
around 5 UFC/mL.

while the rest of the controls allowed a
Table 1
Microbiological analysis after in vitro simulation
The average number of microorganisms (log CFU/mL)
Sample Total Facultative Coliforms | Enterococci | Clostridia | Bifidobacteria | Lactobacilli
anaerobes anaerobes
Ascending
o en 5.15+0.5 4.60+0.1 3.84:t0.5 | 4.77+0.0 | 4.95:0.9 4.60£0.2 5.15£0.5
Tracnosl\c/)irse 5.48+0.2 4.73+0.3 5.39+0.7 467+0.2 | 4.77+0.0 4.64+0.3 5.42+0.8
Dei‘iﬁgﬂ'”g 5.02+0.1 5.25+0.3 4.86+0.9 | 4.65+0.3 | 5.08+0.6 4.79+0.1 5.75+0.9
Ascending | 475,05 50101 | 552¢03 | 000:00 | 50705 4.5340.1 5.71+0.4
colon C5
Trac”;‘c’)irse 4.75+0.5 5.66+0.2 4.75+0.5 0.000.0 5.02+0.5 4.4740.3 4.95+0.1
Descccﬁgg'”g 4.69+0.0 4.92+0.1 5.55+0.0 0.00£0.0 5.02+0.3 4.36+0.1 4.81+0.1
Ascending 4.79+0.1 4.96+0.5 5.58+0.9 4.9140.9 5.13+0.9 4.44%0.3 5.13+0.3
colon C9
Tracnosl\c/)irse 5.1240.3 4.92+40.6 4.07+0.9 454+04 | 4.63:0.3 4.71%0.4 5.27+0.4
Descccﬁgg'”g 4.94+0.9 5.77+0.5 478405 | 4.55+0.6 | 4.88+0.6 4.7140.6 5.77+0.4
‘észrﬁ‘zlg 4.20+0.4 4.89+0.3 4.38+0.0 0.00:0.0 | 4.79:0.1 5.30+0.1 4.83+0.2
Tracnj‘éf]rse 5.63+0.1 5.31+0.3 4.360.1 0.00:0.0 | 4.63+0.3 4.55+0.4 5.33+0.2
Dei‘iﬁgﬂ'”g 5.52+0.3 5.32+0.6 4.27+0.2 0.00+0.0 | 4.47+0.3 4.63+0.3 5.56+0.1
ﬁifjﬁg_’;}? 4.56+0.2 5.68+0.4 4.90+0.3 | 4.47+03 | 5.18+0.3 4.73+0.2 5.36+0.5
T'ac”;‘c’)irse 5.73+0.5 5.62+0.5 447403 | 4.66+02 | 4.77+0.0 5.46+0.3 5.57+0.2
Calon 4.99+0.1 5.39+0.4 4.47+0.7 4.69+0.0 4.17+0.4 5.19+0.2 5.57+0.8
descendent
Aczlccf:‘g"sg Peste 7.00 5.56+0.5 4.74%0.2 0.00£0.0 4.75+0.5 4.90+0.3 4.9240.4
Tracnosl‘c’)‘;rse Peste 7.00 5.27+0.1 4.94%0.1 0.00£0.0 4.63+0.3 5.3740.2 5.69+0.0
Dei‘;"igg'”g Peste 7.00 5.03+0.3 4.76+0.3 0.00:0.0 | 4.86+0.3 5.05+0.4 5.34+0.3

Administration of the three consortia also
has a direct impact on fermentation processes in
the simulated colon. Intensification of the
favorable fermentation processes was characterized
by a decrease of the pH. This phenomenon was
noticed mainly for C9 together with passing from a
segment to another of the in vitro simulation. C4
and C5 have showed a slow decrease of the pH,
mainly when passing from the transversal to the
descending segment. Positive controls have
determined a constant behavior of the pH profile,
while the negative one has determined a slow
increase of the pH. This was opposite to the
number of anaerobe strains, mainly in the two
segments, where they were present in a number
that exceeds 7 UFC/mL.
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This behavior was explained by the presence
of some facultative anaerobic strains (with
pathogen potential) of the Staphylococcus type,
whose number was determined by a separate
analysis. Such a microbial load was determined for
this microbiota in a previous study, but it was not
considered this time. The simulated microbiota, in
stabilized phase, indicated a presence of
approximately 5 UFC/mL (Vamanu E. et al, 2013).
The presence of the stimulated negative control
and other negative strains, which influenced the
microbial load negatively (table 1). These values
have also influenced the fermentation activity, by
inhibition of favorable fermentation processes,
which produce, for example, lactic acid.
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CONCLUSIONS

This study has offered a detailed image of
the microbiological structure of the microbiota
after administration of three probiotic consortia,
compared to two positive controls and one
negative control. Each independent simulated
segment has manifested strict microbiological

features, characterized by a characteristic
fermentation behavior. Studies have to be
continued by a molecular analysis and

confirmation of the impact on the microbiota of the
adult.
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