M. Yxropon, 21-22 ksitaa 2017 p. | 77

Maier A.S., Litot S.V.
Students;
Vasylchenko O.A.

Associate Professor, Candidate of Medicine Science,
National Aviation University

BIOSYNTHESIS OF FOLIC ACID AND THIAMINE
IN FERMENTED FOODS BY LACTIC ACID BACTERIA

Lactic acid bacteria (LAB) are widely employed in food fermentation processes
for the biosynthesis of certain important products. Fermented food provides plenty of
vital nutrients and bioactive components that affect a number of functions of human
body in a positive way. LAB have capability to synthesize water-soluble vitamins
specifically those included in the B-group [1].

The possible strategies to increase B-group vitamin content in cereals-based
products may lead to the elaboration of novel functional fermented foods. In
fermented milk products like curd, yogurt, buttermilk, cheeses and other milk and
cereal based fermented foods. The biosynthesis and liberation of vitamins have also
been reported by the aid of LAB fermentation. In addition, the use of genetic
strategies to increase vitamin production or to create novel vitamin-producing strains.

Most of the vitamins cannot be synthesized by humans and animals; however
several species of bacteria, yeasts, fungi and algae may serve to produce folic acid,
vitamin B12 or cobalamin, vitamin K2, riboflavin, thiamine, and other vitamins [1].

Folic acid belongs to the water-soluble vitamins. These vitamine cannot be
synthesized by mammalian cells. Folate is important for DNA and RNA synthesis
and amino acid conversion. The daily-recommended intake for an adult varies
between 200 and 400 pg. A low folate intake has been associated with the risk of
cardiovascular diseases. Low plasma folate concentrations correlate with elevated
levels of homocystein, which has been recognised as a risk factor in the coronary
heart disease. Folic acid interacts with vitamins B6 and B12 and other nutrients in
order to monitor blood levels of homocysteine. High levels of homocysteine are
connected with heart disease, however researchers are not confident whether this
amino acid is a cause of heart disease or just a marker that pointed who can have
heart disease.

Many Lactobacillus spp. and Lactococci spp. Including L. Plantarum,
L. rhamnosus, L. bulgaricus, L. Lactis can be used for industrial production of folate.
Similar to this, it is observed the increasing of production of vitamin B9 after
administration of probiotic Bifidobacterium strains in vitro [1].

The genes for folate biosynthesis have been identified in L. lactic, in
L. Plantarum and in L. delbrueckii ssp. Bulgaricus, but in the last one, some of them
are missing. Not every Lactobacillus is able to produce folate because the genes
involved in folate biosynthesis are lacking in the genome; this is the case for
L. gasseri, Lactobacillus salivarius, L. acidophilus and L. johnsonii. Through
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metabolic engineering, it is possible to increase folate levels in L. lactis, L. gasseri
and L. Reuteri [2].

Bifidobacterium species are generally believed to produce group B vitamins
including folate, cobalamin, pyridoxine, riboflavin and thiamin. The ability of
Bifidobacteria to produce folate is dynamic though it is strain specific and depends on
the medium. Optimization and selection of suitable growth conditions can result in
high levels of folate per cell unit biomass. Recently, 19 strains of bifidobacteria were
screened to find main folate forms composition in synthetic folate-free and complex
folate-containing media. There are two strains of B. adolescentis and one strain of B
pseudocatenulanum being the top-three producers.

Vitamin Bl (thiamine) in the form of thiamine pyrophosphate (TPP) is an
essential cofactor for enzymes that decarboxylate a-keto acids, including a-
ketoglutarate dehydrogenase, branchedchain o-ketoacid dehydrogenase, and
transketolase, during amino acid and carbohydrate metabolism.The demand of
thiamine is increased under high metabolic conditions such as fever, increased
muscular activity, pregnancy and lactation and also under surgery and stress.

The clinical picture of thiamine deficiency is, however, usually divided into a
dry (neuritic) type and a wet (cardiac) type. The disease is wet or dry depending on
the amount of fluid which accumulates in the body due to factors like cardiac
function, kidney lesions, etc. even though the exact cause for this oedema has never
been successfully explained. Many cases of thiamine deficiency show a mixture of
the two main features and are more properly termed thiamine deficiency with
cardiopathy and peripheral neuropathy.

Production of thiamine is detected of the strain-dependant as all tested strains of
B.bifidum, B. longum, B. infantis, and some of B. Breve. These bacterias are high
producers, besides B. adolescentis and B.longum are manufactured of thiamine and
nicotinic acid. Recently, it was shown that a slight (but not statistically significant)
increase in the thiamine and pyridoxine concentration occurred as a result of soy
fermentation with S. thermophilus ST5 and L.helveticus R0052 or B. longum R0175
[2]. As the result of the LAB fermentation in yoghurt, cheeses and other fermented
products the concentration of thiamine in milk was also positively influenced (11%
increase) following 48 h of fermentation with B. longum. Recently, it was shown that
a slight (but not statistically significant) increase in the thiamine and pyridoxine
concentration occurred as a result of soy fermentation with S. thermophilus ST5 and
Lactobacillus helveticus RO052 or B. longum R0175 [2].

The wusage of vitamin-producing microorganisms is more natural and
economically efficiently in comparison with enrichment of vitamines that obtained by
chemical methods. Such product would be commercially important because it has
value-added effect without increasing of production costs. That’s why it would allow
producing goods with elevated concentrations of vitamins that will be provide the
development of novel functional foods with increased nutritional value.

It is expected that the food industry will take the next step to use this
information for selecting vitamin-producing strains as part of their starter cultures to
produce fermented products with elevated levels of these essential compounds. Such
products would provide economic benefits to food manufacturers as increased
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‘natural’ vitamin concentrations would be an important value-added effect without
increasing production costs. Consumers would obviously benefit from such products
as they could increase their vitamin intakes while consuming them as part of their
normal diet [2].

So, research has demonstrated that nutrition plays a crucial role in the
prevention and reduction of a lot disease and functional food will provide health
benefits and enhance performance above its nutrition value.
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cmapuiuti 8UKIA0ay,
LenmpanvHoyKkpaincoKuii HAYiOHANbHUL MEeXHIYHUL YHIBepcumem

PAJIIOYYTJUBICTD JIUITAUHUKIB JIO JIi IOHI3YIOUOI PATIAIIIT

€ perioHu, Ae TOMyJALii )KUBUX OPraHi3MiB MEMIKAIOTh B YMOBax BHCOKOTO
npupoaHoro papianiiHoro ¢ony. lle BiaOyBaeTbcs 1 B NpUPOAHMX yMOBaxX, 1 Ha
TEPUTOPIAX TEXHOTCHHO 3a0pyJHEHUX paJioHyKiIigaMu. TakuMH € TPUPOJHI
nonyJsitii Kipoorpanmmuu. TyT crocTepiraeTbCs BelMKa KITbKICTh T'€HETUYHUX
MOPYIICHb, a MOMYJISAIi CTalOTh OUTHIN CTIMKMMH JO paaialliiHOr0 HaBaHTa)KCHHS.
Bonm anmanrtyBanucs 10 MiABHIIEHOTO (GOHY, 301IbIIHIACSA 1X PaaiOpE3UCTEHTHICTD.
XpOoHIYHE MAaJOIHTEHCUBHE ONMPOMIHEHHS IIOHAJ EBOJIOIINHO 3BUYHUN pPIBEHb
3MIHWJIO CTPYKTYPY MOMYJIAIIH 1 i peakiito Ha 30BHIIIHINA MOAPa3HUK.

JlumraitHukn € CUMOIOTHYHMMH OpraHi3MaMu aBTOTPO(GHOI BOJOPOCTI W
rereporpopHOoro rpuba. IX aBHO BHKOPHCTOBYIOTH K  OiOiHIMKATOPH
HaBKOJIMIIHBOTO cepefoBuila. I[losCHIOETBCA 1€ SKICHUMU 3MIHAMU (YHKLINA
cumOioHTa. CriaHp JUIIAHUKIB B3a€EMOJIIE 3 CEPEOBUIIEM SIK (DI3UYHE TIIO 1 SK
ryOka BCMOKTYE€ 13 MOBITpsl Ta OMajiB BCE, IO 37aTHA MOTJIUHYTH, B TOMY YHCIHI 1
Pai0130TOIH.

CriiikicTh JWIIAWHUKIB 710 [1i 10HI3ylOUOi pajiaimii BHUSABISIM  IMi14ac
MIPOBEJICHHSI €KCIIEPUMEHTIB y MpuUpo/i 1 jaboparopii. Jxepeno y-BUIPOMiIHIOBAHHS
3HAXOJWJIOCS B IIMAaXTI MO BHUAOOYTKY ypaHy 1 Ha MPOMHUCIOBOMY MalIaHYMKY.
Metonuka moap0BUX poOIT mepeadadana Bigoip 3pa3KiB JUIMMAWHUKIB B OJHOPITHUX
naaamadTax i reomopdooriyHMX yMoBax Ha Bijactadi Big 1 10 50 kM Bijg jkepena
paaioakTUBHOTO 3a0pyaHeHHs. OcobnuBa yBara npuaiaeHa JOCIHKEHHIO TEPUTOPIi
y HampsIMKy NepeBakKaHHs MaHIBHUX BITPIB. BMICT pagloHYyKIIIIIB y JHIIAWHUKAX
BU3HaYanmu crekrpodoromerpudno. CrocTepeKeHHsI MPOBOAMIIMCS Ha MaKpOpiBHI



