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FOLIC ACID AND THIAMINE PRODUCTION BY L. ACID BACTERIA

Vitamins are bioorganic compounds that take part in many substantial
biochemical reaction in the organism like cell metabolism, synthesis of nucleic acids
and antioxidant activities. These are vital nutrients that living creature cannot
synthesized, but they can get it through the daily consumption. Biology divide
vitamins into two different types that are fat-soluble and water-soluble vitamins.
Representatives of fat-soluble vitamins are vitamins A, D, E and K that are soluble in
fat before they are absorbed in the blood for fulfilling their functions. The excessive
vitamins dosage are reserved in the liver, and are not necessary for daily
consumption. Water-soluble vitamins are eliminated in urine and they are demanded
a continuous every day supply in the human diet that can convert food
(carbohydrates) into fuel (glucose) which need all living being. Several species of
bacteria, yeasts, fungi and algae can produce by microbioloical technology folic acid,
vitamin By, or cobalamine, vitamin K, or menaguino, riboflavin, thiamine, and other
essential vitamins.

Nowadays, food industries are focused on the strategy to select and employ
folate and thiamine producing probiotic strains that affect as coenzymes in the
organism, for production fermented goods with increased level of «natural» vitamins
without increasing manufacture cost that can improve provide tendency of desired
health benefits.
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Folic acid that also called vitamin M belongs to the B-group of water-soluble
vitamins. Folate is important for DNA and RNA synthesis and amino acid
conversion, it is very fatefully at an accelerated cell and tissues growth, such as in
infancy, adolescence, and pregnancy. Vitamin comprises all substances which have
activities of folic acid activities and shall not be restricted to only pteroyl-glutamic
acid (hereinafter referred to as PteGlu) about which is commonly said folate in the
narrowly meaning of the word. In addition, it includes, for example, pteroyl-poly-vy-
glutamic acid, tetrahydrofolic acid, 5-formyl-tetrahydrofolic acid, 10-formyl-
tetrahydrofolic acid, 5-methyl-tetrahydrofolic acid, etc. 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 amono 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,
Lc. 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].

Vitamin B; (thiamine) was the first member of the vitamin B group to be
identified and hence called vitamin B1. On account of its curing action against
beriberi, it is commonly known as antiberiberi factor. It is also known as antineuritic
factor or heat-labile factor. Crude seafoods like shellfish contain an enzyme,
thiaminase which play a role of destroyer thiamine in the organism. People that eat
such type of food may have, therefore, reveal symptoms of thiamine deficiency.
Thiaminase cleaves the thiamine molecule between the pyrimidine and thiazole rings.
Thiamine is phosphorylated with ATP to form thiamine pyrophosphate (TPP), which
is also called diphosphothiamine (DPT). In the form of thiamine pyrophosphate
(TPP) is an essential cofactor for enzymes that decarboxylate keto acids, including
keto-glutarate dehydrogenase, branched chain 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.

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 (vitamin B3). 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 Strep. thermophilus ST5 and Lactobacillus helveticus
R0052 or B. longum RO175 [2].

The usage of vitamin-producing microorganisms is more natural and
economically efficiently in comparison with enrichment of chemically synthesized
pseudo-vitamins. 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.
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KaHOUOam mexHivHux Hayk, OOyeHm,
JloHeyvKkuti HayioHANbHU MEeXHIYHULL YHIGepCUmem

INAXTHUMN METAH, SIK OJIUH 3 T1KEPEJI 3AGPY/ITHEHHA
ATMOC®EPHOI'O ITOBITPA

ATMochepHe TOBITPS € HAWBAKIUBIMIOW JKUTTE3a0€3MEUCHHS TPUPOTHUM
CEpellOBUIIIEM 1 SBJIsIE COOOI0 CyMIII Ta3iB 1 aepo30JliB MPU3EMHOTO IIapy
atMocepHu, IO CKiajgacs B Xoji eBojromii 3emini. OCHOBHUN BHECOK y BHCOKHM
piBeHb 3a0pyJHEHHs TMOBITPS BHOCATh MIANPUEMCTBA YOPHOI 1 KOJIBOPOBOL
MeTanyprii, ximii 1 HadToXimii, OyAIHAYCTpPli, EHEPreTHUKHU, LEIIOJIO3HO-TIAIEPOBOL
IIPOMHUCIIOBOCTI, a B IEIKUX MICTaX 1 KOTEIbHI.

3abpynHeHHs atMocdepu — 1€ 3MiHa 11 CKJIaay NMpU HAAXOJKEHHI JOMIIIOK
IPUPOTHOTO a00 aHTPOIOTEHHOTO TOXO/KEHHsI. PedoBHHU-3a0pyAHIOBaYl OyBalOTh
TPHOX BHUJIIB: Ta3H, a€PO30JTi Ta ML

MeTaH — HalOLIBII BaXKJIMBUN MPEICTABHUK OpPTraHIYHUX PEUOBUH B aTMocdepi.
Moro KOHIEHTpAIis iCTOTHO MEPEeBHILy€e KOHIEHTPALIIO iHIINX OPraHiuHUX CIIONYK.
Y 60-¢ 1 70-e poku KUIBKICTh METaHy B atMmocdepi 3pocrana 31 mBuAKicTio 1% Ha
PIK, 1 I1€ MOSICHIOBAJIOCS TOCIIOAPCHKOO JiSIbHICTIO JTFOJICTBA.

301bIIIeHHsT BMICTY METaHy B aTMocdepi CHpuse MOCUIICHHIO MapHUKOBOTO
edeKTy, Tak sIK METaH IHTCHCHBHO IOTJIMHAE TETUIOBE BUIPOMIHIOBaHHS 3eMill B
iH(hpadyepBOHIi 00J1acTi CIIEKTpa Ha JOBXKWHI XBUJl 7,66 MKM. MeTaH 3aiimae npyre
MICLIE MICHSI BYIVIEKMCIOIO Ta3y 10 €(EeKTUBHOCTI MOIJIMHAHHA TEIIOBOIO
BUNPOMIiHIOBaHHS 3emiil. BHECOK MeTaHy B CTBOPEHHSI MapHUKOBOIO €(eKTy
ctaHOBUTHh mpubImu3HO 30% BiA BEIUMYMHU, OPUNHATOI JJIsI BYTJICKHUCIIOTO Tasy.
3 pOCTOM BMICTY METaHy 3MIHIOIOTHCS XIMI4HI Mpouecu B arMmocdepi, 10 MOXe
MPUBECTH A0 MOTIPUIEHHS €KOJIOT1yHOi cutyauii Ha 3emui [1].

Metan motpamisie B atMocdepy sSIK 3 TPUPOJHUX, TaK 1 3 AHTPOIIOTCHHUX
mokepen. [IoTyXHICTh aHTPONOreHHUX JDKEepen B JaHMM 4Yac ICTOTHO MEPEBHILYE
MOTYXXHICTh TpUPOAHUX. JlO0 MPUPOMHMX JDKEpesl MeTaHy BIAHOCATHCS 00I0Ta,
TyH/pa, BOJIONMHU, KOMaxu (TOJIOBHHUM YHMHOM TE€PMITH), METAHTIIpaTiB, T€OXIMI4HI
npouecu. Jlo aHTPONOreHHMM — pUCOBl MOJS, INAaXTH, TBAPUHHU, BTPATH NpHU
BUJ00YTKY ra3y i Had)Tu, rOpiHHA OloMacH, 3BaHIIA.

HlaxTHWii MeTaH BUHHUKAa€ B MpoIeci TpaHChOpMallii OpraHiuHUX 3aIMIIKIB B
BYTULIS MiJ] BIUIMBOM BHCOKOTO THCKY 1 Temrmeparyp. MokHa BBa)XaTH, 10 B IITHOMHAX



