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Annotation. The article presents data on the positive impact of essential microelement selenium on the human body. It was
characterized the ability to accumulate inorganic forms of selenium (such as selenites and selenates) into the organic forms by probi-
otic microorganisms. The article presents data concerning sodium selenite concentration impact on biomass growth of bifidobacte-
rium culture. It was fined optimum conditions for accumulation maximum selenium containing biomass of microorganisms. Based
on experiments it was created selenium containing biologically active additive.
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AHoTauist. Y CcTarTi HaBeIeHO [JaHi CTOCOBHO MO3UTHBHOIO BIUIMBY €CEHLIAIFHOIO MIiKPOCJIEMEHTY CEJeHY Ha 370pOB’s
monrHA. OXapaKTepH30BaHO 3MATHICTH TPOOIOTHYHUX MIKPOOPraHi3MiB HAKONMYYBAaTH HEOpraHiuHi ()OpMHU celieHy (CEeHITH, ce-
JICHaTH), TIEPETBOPIOIOYH iX B OpraHiuHi. HaBegeHo maHi CTOCOBHO BIUIMBY KOHIIEHTPALIN CENEHITY HATpis Ha mpupicT Oiomacu 6i-
¢inobakrepiil. BuzHaueHO onTHMabHI YMOBH MaKCHMAJIBHOTO HAKOITMYEHHSI CEJICHOBMICHUX KynbTyp Oidinodakrepiit. Ha ocHoBi

OTPHMAHHX JJAHUX PO3POOJIEHO TEXHOIOTII0 CEJIEHOBMICHOT 010JIOT1YHO aKTHBHOI JOOABKH.
Kumiouosi ciioBa: 6idinobakTepii, CeeHiT HaTpiro, IHOKYIIAT, 610JIOTIYHO aKTHBHA J00ABKa.
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Introduction

Nowadays in Ukraine and many countries in the
world there is a serious problem of inadequate supplying
of microelement selenium to the human body. Selenium
content in foods is low that’s why supply of selenium
trace from food does not meet the daily needs of it. Sele-
nium is a trace mineral essential microelement. It plays
an important role in the flow of many physiological pro-
cesses in human organism. It is performs a catalyst redox
reactions which protect the body from harmful free radi-
cals. Selenium belongs to the trace elements which ade-
quate spacing and maximum permissible level of con-
sumption relatively narrow and largely depends on the
form in which selenium is ingested.

In foods of animal and vegetable origin selenium
presents almost in organic form, and its form have a less
toxic than inorganic forms [1]. Therefore important area
of research is to develop new methods of preventing and
overcoming selenium deficit in population.

In China artificially making inorganic forms of se-
lenium in the soil, leading to his accumulation by plants.
Other ways of overcoming the trace element selenium is
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enrichment of directly foodstuffs. An example serves se-
lenium enriched production of tea, salt, water, eggs and
meat, mushrooms, sprouts cereals. Perspective area of re-
searching is to create dietary supplements based on pro-
biotic selenium enriched microorganisms. This products
has a double positive effect on the human body. On the
one hand due to the content of organic forms of selenium
is better absorbed by the body, and on the other — due to
probiotic effect on microorganisms.

Formulation of the problem

Biological synthesis of organic forms of selenium
compared to other methods that require little energy and
is environmentally friendly, eliminating the possibility of
harmful by-products. Today important area of research is
the development of new food products enriched with or-
ganic forms of selenium. Therefore selection of the opti-
mal conditions for cultivation selenium containing mi-
croorganisms is an important task aimed in creating sele-
nium containing products [2].
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Literature review

Selenium is a 34-th element in the periodic table
of elements Mendeleev, it is located in the 4-th period, 6-
th main group. Selenium was investigated by J. Berzelius
in 1817. It is able to form organic and inorganic struc-
tures. To inorganic forms include selenites and selenates.
Organic forms presents by so-called organic selenoami-
noacides (such us selenmetionin and selenotsysteyin) in
which selenium replaces sulfur [2]. Selenium is a part of
enzymes (glutationperoksidase, yodtironindeyodinase, ti-
oreduktase), proteins, and it can deposit into all organs in
a human body [3].

Published data indicates that bacteria can accumu-
lates and biotransformates ions of metals after entry its
into the cultivation medium [4]. Adding selenium to the
culture medium of microorganisms improves their redox
potential through the formation of its organic forms [5].

Synthesis of selenocysteine carried out in special-
ized tRNA, which also include it in the growing peptide
chain. Primary and secondary structure selenotsysteyin-
specific tRNA tRNKSec differ from those of standard
tRNAs in several respects. Thus, the acceptor region con-
tains 8 pairs in bacteria and 10 — in eukaryotes and longer
T-loop; In addition, the replacement of several typical
tRNKSec fairly conservative base pairs. First tRNKSec
binds to serine by the enzyme seryl-tRNA ligase, but cre-
ated complex Ser-tRNKSec not enter into broadcasting
because broadcasting is not recognized by normal factors
(EF-Tu in bacteria and in eukaryotes eEF1A). Serine res-
idue associated with tRNAs, turns on the balance with
selenotsysteyine through enzyme selenotsysteyinsyntaza.
This complex is formed Sec-tRNKSec that binds specifi-
cally to an alternative translational factor (SelB or mSelB
(or eEFSec), which specifically delivers it to the ribo-
some translates mRNAs for selenoproteyine. The speci-
ficity of the delivery due to the presence of additional

protein domain (bacteria, SelB) or more subunits (SBP2
for eukaryotic mSelB/eEFSec), which binds to the item
mRNA secondary structure formed part SECIS [6-8].

Selenium enriched microorganisms are able to
provide antioxidant, antimutagenic, anticarcinogenic, an-
ti-inflammatory effect on the host organism and inhibit
the growth of pathogens [2].

Main part

The aim of researches was the selection of opti-
mal cultivation conditions, which would have made it
possible to get the maximum yield of biomass selenium
enriched bifidobacteria and create on their basis of die-
tary supplements.

The experiments used the museum culture
Bifidobacterium bifidum-I. Cultivation of bifidobacteria
was carried out on corn-lactose environment. As a source
of selenium, used sodium selenite Na,SeO; (Hemel). So-
dium selenite dissolved in sterile distilled water and add-
ed to the culture medium at concentrations from
0.5 mg/em * to 20 g/em’. As a control served medium
without adding sodium selenite. Inoculum of daily cul-
ture brings in flasks with the cultuvation medium in
quantities of 5 %.

Initially, the study determined the optimal condi-
tions for the accumulation of biomass of selenium contain-
ing bifidobacteria. The criteria were chosen optimality has
some key indicators: indicators of colony forming units;
quantitative content of selenium in the culture medium; cul-
tivation. Indicator of kolonony forming units makes possi-
ble to determine the number of viable microorganisms and
their enzymatic activity, and describes the yeald of biomass
of microorganisms on completion of cultivation process.

According to the data found mapping function as
criteria dependent on the parameters. Surfaces described
p(glynomial degree 3, Fig. 1. Where, z— Ig KYO/sm’; x —
C*y—t

koe2.xls :bifid

Rank 1 Eqn 310 z=a+bx+cy+dx"2+ey"2+fxy+gx"3+hy 3+ixy 2+jx 2y
r"2=0.97509787 DF Adjr*2=0.97138113 FitStdErr=0.14396348 Fstat=295.85445
a=6.0461841 b=0.01124358 c=0.071950356 d=-0.0019672521 e=0.0038736458
=-0.00020710449 g=7.4699305e-05 h=-0.00011658865 i=1.3111291e-05 j=-0.0001105308
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Fig. 1. Cultivation of bifidobacteria in corn-lactose environment
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With Table Curve 3D we received coeffi-
cients. The relationship between the criteria of dif-
ferentiated and continuous optimization in all areas

of the field definition parameters. So it makes sense
to use the classic methods of optimization.

Extremum functions located at the points where
the partial derivatives are equal to 0:

iz d—Z = d—(a +bx+cy+ d-x2 + c-y2 + fxy+ g-x3 + h-y3 + i-x-y2 +j-x2-y)
—=0 dx  dx )
ihr
gz (M d—Z = d—(a +b-x+cy+ d-x2 + e-y2 + fxy + g-x3 + h-y3 + i-x-y2 +j-x2-y)
& o0 dy  dy 3)
dy 2 . .2
3.gX +2jxy+2dx+iy +fy+b=40 4)
j-x2 + 2-ixy + f-x+ ?yh-y2 +2ey+c=0 (5)
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6h —2:1
- 2 2
2.e —f + \/f —4ef +4e +12b-h —4b-i—12ch + 4ci
6:h — 21 (©6)
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It was defined extremes where — cultivation and
X — sodium selenite concentration. Thus, in the cultiva-
tion of bifidobacteria in corn-lactose environment we
identified that optimum time of cultivation is 24.5 hours
and quantitative of sodium selenite — 1.6 g/cm’.

The optimum cultivation conditions were the
basis for a dietary supplement based on selenium con-
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Fig. 2. Changing the parameters active acidity

The quantitative content of selenium containing
biomass of bifidobacteria on 24 hour cultivation amount-
ed to 4,4x10° CFU/cm’. Selenium containing biomass of
microorganisms separated from the culture medium by
centrifugation at 10,000 rev”'for 15 min. The recived bi-
omass separated from the non accumulated sodium sele-
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taining bifidobacteria. Fig. 2,3 reflect the changing pa-
rameters of active and titrated acidity in the accumulation
of selenium containing biomass of bifidobacteria. Deter-
mined that in the 24 hour of accumulation selenium con-
taining biomass indicators of active acidity were at
pH 5.1, and the titration acidity — 60.5 °T.

Time, h

e
_ J

Fig.3. Changing the parameters titration acidity

nite, which was contained in the culture medium by
washing in sterile water, followed by centrifugation at
10,000 rev™" aor 15 min. The next step was the introduc-
tion of a protective environment which incorporates con-
tained milk, sucrose and zhelatoza followed by freeze-
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drying. Microbiological parameters obtained product are
shown in Table 1.

The data in Table 1 indicate that quantitative
bifidobacteria in the finished product meets the probiotic
content without of Coliform bacteria and pathogenic mi-
croorganisms. Organoleptic characteristics derived sele-
nium containing product presents in the Table 2.

The resulting dietary supplement characterized
beige powdery structure, specific taste and smell. Quanti-
tative selenium content in the finished product was
200+1 mg/g. Technological scheme of production seleni-
um containing product shown in Fig. 4.

Table 2 — Organoleptic characteristics of the product

Table 1 — Microbiological characterization of product Indicator Characteristics
Indicator Characteristics Powdered or crystalline po-

The quantitative content of 4,4 x10°CFU /sm’ Appearance rous mass

bifidobacteria Taste and smell Specific

Mold fungi CFU /sm’ missing Color Beige

Pathogenic microorganisms, missing Quantitative selenium con- 20041

including salmonella tent, mg/g

Coliform bacteria 0.1 g missing

Preparation of the environment for the cultivation of bifidobacteria

v
Adding to the culture medium 0.1 % fructose and solution of Na,SeOs (1mg/sm’)
v
Sterilization of the culture medium (1 atm, 30 min)
v
Cooling the culture medium to 37 — 38 degrees respectively
v
Adding 5 % of the daily culture of B. bifidum I
v
Cultivation at 37 degrees respectively, for 24 hours
v
Centrifugation at 10,000 rev’!, 15 min > Remove supernatant
v
Selenium containing biomass < Sterile water
v
Centrifugation at 10,000 rev’,for 15 min > Remove supernatant
v
Wash selenium containing biomass < 1:1 Protective environment (milk, sucrose, zhelatoza)

I

v
Freeze drying
v
Finished product

Fig. 4. Technological scheme for selenium containing product

Conclusions
As follows was developed technology for die-
tary supplements based on selenium containing

bifidobacteria. During the studies found that the best time
for cultivation culture of Bifidobacterium in corn-lactose
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medium is 24.5 hours, and the optimal content of sodium
selenite — 1.6 g/cm’. It was created biologically active
additive based on selenium containing Bifidobacterium

culture with quantitative content of microorganisms at
4,4x108 CFU/cm’.
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AHHOTauMs. B cTarbe NpUBEICHBI JAHHBIC O MOJOKHTEIBHOM BO3IACHCTBUH ICCEHIMAIBHOTO MUKPOJIEMEHTA CelICHa Ha
310poBbe YenoBeka. OxapaKkTepH30BaHa CIIOCOOHOCTh MPOONOTHYECKUX MUKPOOPTaHU3MOB HAKAIUINBATh HEOPraHMIECKUeE (POPMEI
cerieHa (CeJICHUTBI, CeJICHATH), IIpeBpaIiasi uX B opranndeckue. [IpuBeeHs! JaHHbIe 0 BIMSIHUN KOHLICHTPALWH CeNIeHUTa HaTpust
Ha HpHpocT Guomacchl oudunodaxrepuid. OnpeencHsl ONTHMAIbHBIE YCIOBUS MaKCUMaJIbHOTO HAKOIUICHUS CENeHCOAepKalle
KyJIBTypbl Oudunodaxrepuii. Ha ocHOBe MoTy4eHHBIX JaHHBIX pa3padoTaHa TEXHOJIOTHS CelleHCOoepiKallell OHOIOrnIeCcKy aKTHB-
HOU N100aBKH.
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