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Summary

Selenium (Se) is one of essential micronutrients for mammals and several bacteria.

But selenium causes rapid

toxicity depending on the type and concentration of Se species. Many lactic acid bacteria are able to detoxify inor-

ganic Se to elemental selenium [Se (0)] and to organic forms like selenocysteine (SeCys), selenomethionine (SeMet),

and methylselenocysteine (MeSeCys). Se-enriched probiotics and fermented foods have some health benefits, e.g. an-

tioxidative and antimutagenic. For example, administration of sodium selenite in the dosage of 1-16 mg/L is suitable

for selenium enrichment in Lactobacillus bulgaricus and can enhance nutritive value and biological effect in the

organism by elevating the contents of essential elements including P, Mg, Mn, Ca, and total amino acids.

In this mini review, we describe the accumulation and biotransformation of Se by lactic acid bacteria and the

selenium-enriched functional fermented foods produced with lactic acid bacteria.
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YL/ AFF = (SeMet), AFNVtEL /)T ATFA Y
(MeSeCys) % EIZEHT 52 L ICL o THFELTWEY,
INFETICHAMAEICL S Se DELY AARIZDO VTV L DM
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2. IBHEICL % Se DERE L KH
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VATAVERIEIAT A=V OWMEE T % Se T L E &
#2272 SeCys, SeMet, X F WAL L7z Sefb &% HiF 5
CENTED, HLWEHIZ X D Se DFEF I Calomme 5 12
X o TWMDTHE ENEY, ZD# Lactobacillus planta-
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SeMet »H IV AF V¥ AL F A K (DMDSe) &I 2F
Vel A F (DMSe) 23RS, Mkl YBFIETT
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5@ DMSe & DMDSe O 4 Bl it L > i BEARAF L
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TIEDMSe WER INDL L) ZEBHLNE LR >TW
%Y, F IO OILMEROWENICER SN/ Se 13,

Table 1 Assimilation and accumulation of selenium by lactic acid bacteria and bifidobacterial®

Microorganism .Se addpd Se produced in cell Remarks
in medium
Lactobacillus brevis Se (V) SeCys Selenium was nonspecifically incorporated
Lactobacillus caei Se (V) SeCys into bacterial proteins in the form of
Lactobacillus delburueckii subsp. Bulgaricus Se (IV) SeCys selenocysteine.
Lactobacillus plantarum Se (IV) SeCys
Lactobacillus acidophilus 110 Se (IV) DMSe, DMDSe, Se(0)
Lactobacillus rhamnosus 67B Se (IV) DMSe, DMDSe, Se(0)
Lactobacillus bulgaricus Se (IV) Se(0)
The administration of sodium selenite
enhanced nutritive value and biological effects
Lactobacillus fermentum LB7 Se (IV) Se(0), Se-enriched biomass in the organism by elevating the contents of
essential elements including P, Mg, Mn, Zn,
Ca, and total amino acids.
Lactobactllus rhamnosus 1L.B3 Se (IV) Se(0)
Sodium selenite supplementation increased
Lactobacillus reuteri Se (IV) Organic selenium the expression of.selenocysteme lyase in
Lactobacillus reuteri.
Most of selenium (over 77%) was incorporated
Bifidobacterium animalis 01 Se (IV) SeMet in bacterial cells into organic fraction at low
sodium selenite concentration.
Bifidobacterium lacris LAFTI B4 Se (IV) DMSe, DMDSe, Se(0)
Enteroccocus faecalis LAB14 Se (IV) Se-enriched biomass
The metabolic transformation of selenite
Youghurt bacteria Se (IV) SeCys increased with time, reaching a plateau after
24 h of fermentation.
Streptcoccus salivarius K12 Se (IV) DMSe, DMDSe, Se(0)
Sauerkraut natural fermentative bacteria Se (IV) SeMeSeCys
Bifidobacterium. lacris LAFTI B94 SeMet DMSe, DMDSe
Lactobacillus. rhamnosus 67B SeMet DMSe, DMDSe
Streptococcus. salivarius K12 SeMet DMSe, DMDSe

Strepococcus thermophilus NaHSeO, Se(0)

*The data in this table were in part cited from reference 2).
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BN EZ->TWDY, EMHKkDOEL ) VAT 4~
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Table 2 Se-enriched functional foods commercially available*
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RWEE Se fAAE T TIT) LERL/Z23 =27V boFiEED
WimL, k) EEZRKSEE2ORMATELIENHL R
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¥y y—¥, d—FFu=rF+574F—¥, L/ 7u
FA VPO DGR LYY LS B OEERRIRE T

Product name Producer

Country

Health benefit

Kalsis Catalysis

USA

Reconstruction of bone mass.

Anti-aging (preserves the integrity of DNA, proteins),
improves the immune system, regulates the function of the

Lacto bio Se Bio Man Life Science Ttaly thyroid, enhances male fertility, reduces the risks in the

circulation.
. Dr. Aliment Functional Food Increased bloavallab}hty, non toxic form, redu?es thp risk of
Lactomicrosel . Hungary cancer, reduces ageing and promotes longevity, binds and
Research Brand and Marketing . .

eliminate toxins from body

Selenium Food Complex New Chapter USA Mor_e active than purified Se, enhanced detoxification, easy
to digest.

ProbioSe Tensall Bio-Tech Co Ltd Taiwan  Highly bioavailable selenium.
Fights fatigue, constipation and diarrhea, puffiness,

Lesik Se ferments Ferments of life Belgium m.t es.tlnql flora .problems and hypermeability, h.dps body in
eliminating toxins and helps body cells to function normally,
reducer and antioxidant.
Bacteriolitic and antistress effect, strengthening of immune

Combivet-Se Pharmateka Hungary system, inhibiting the proliferation of bacteria with the
purpose of prevention.

Throat Biotics™ Healthy Biotics Inc USA Boost natural immunity and helps body to fight germs and

viruses that cause the common cold and flu.

*The data in this table were in part cited from reference 2).



Table 3 Proposed health benefits of Se-enriched probiotics and fermented foods*

Se-enriched product or microorganism

Health benefit

Yoghurt

Sauerkraut

Lactobacillus bulgaricus
Lactobacillus buchneri Lb-26
Fermented milk
Enterococcus faecium 74
Lactobacillus
Bifidobacterium longum
Lactobacillus plantarum
Lactobacillus brevis

Improved nutritional value

Improved nutritional value

Improved nutritional value

Improved bioavailability of Se

Improved bioavailability of Se

Antipathogenic activity; Antimutagenic; Hypocholesterolemic effect

Antioxidative activity

Anticarcinogenic activity

Anticarcinogenic activity

Anticarcinogenic activity

*The data in this table were in part cited from reference 2).
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