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ABSTRACT

Lactic acid bacteria (LAB) are useful microbes for producing food and pharmaceutical science. To investigate the
potency for the production of vitamins by lactic acid bacteria are necessary. In this study, vitamins B6 and B9 pro-
duced by Lactobacillus rhamnosus PNO4. By high perform liquid chromatography analysis, Lactobacillus rhamno-
sus PNO4 could produce vitamin B6, vitamin B9, equaled to 0.062 mg/ml, 0.002 mg/ml, respectively. The results
were also confirmed using thin-layer chromatography analysis. Only vitamin B6 (Pyridoxine) was detected due to
vitamin B9 was low. As a result, Lactobacillus rhamnosus PN04 could be the vitamin source for pyridoxine and folic
acid.
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INTRODUCTION

Lactic acid bacteria (LAB) are used widely in oife Isuch as food, pharmaceutical fields. They dvke do
synthesize many kinds of products including, exgpatcharides, vitamin, bacteriocins or bioactivetides,
cyclodipeptides [1]. Lactic acid bacteria (LAB) cha used in food fermentation. Their products arpartant in
preserve food as well as contribute to qualityafdf products [2-3]. Some of LAB can be importaralpotic for
prevention infant diseases and used in dairy sopghé [4-5]. Intestinal LAB also produce many vitasiiand
essential amino acids required for the growth dmwelent of their hosts.

There are two types of vitamins including fat (wiia A, D, E and K) and water soluble (B-group vitanand
vitamin C). Each vitamin in B-group shows differexttions and sometimes and acts together to maintatabolic
processes in human such as energy supplement, mgnimmrovement. Normally, B-group vitamins are fouim
cereals-based products [3]. Otherwise, humans mimdaés can not produce vitamins by theirselves. elar some
bacteria, yeasts, fungi and algae may produce @& @cid), vitamin B12 (cobalamin), vitamin K2 (meguino),
riboflavin, thiamine (B1), and other essential mitas [6-7]. LAB are now known that certain strag@ synthesize
water-soluble vitamins [8-11].

Up to now, Lactobacillus rhamnosus PN0O4 was isolated in vegetables [12], being arésténg source to exploit

whether this strain can produce vitamin or not.réfare, the study tried to perform a primary detetbf vitamin
production inLactobacillus rhamnosus PN 04.
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EXPERIMENTAL SECTION

Lactic acid bacteria cultivation
Lactobacillus rhamnosus PN0O4 was cultured in MRS broth [13]. The cultieativas optimized in different periods
from 24h to 48h.

Sample preparation

After incubation, the culture medium was centrifiget 13000 rpm, %€ for 10 min. All supernatants were taken
and freeze-dried. The formed powders were suspenithdhe one mL of methanol. The soluble methdrautions
were collected and let at room temperature in d4vaporate methanol. The newly formed powders wissolved

in distilled water and ready for high performanapiid chromatography (HPLC) and thin layer chrongagphy
(TLC). Standard vitamins (B6, B9, B12) were preplaaiea concentration of 2ug/mL in distilled water.

Thin layer chromatography

The optimization of mobile phase was performed &Ml light (245 nm) was used for detection. Therefdte

mobile phase systems were optimized as the systeluding chroloform -ethanol- H20 in a ratio (2:2{14] or

system (Toluene — methanol — acetone — aceticimcatio of 14:4:1:1) or system (Ethyl acetate etacacid - H20
— ethanol in a ratio 16:2:2:1). The samples appied LC were 20-40 pL and standard vitamins (2pkeyewsed.
TLC analysis for vitamin detection was based omiRf spot properties.

High performance chromatography (HPL C)
Mobile phase was a mixture of acetonitrile: metha®ol) according to United state pharmacopoeiaR\23).
Detection vitamin based on retention time. Conadittn was determined based on the peak area artidifactor.

RESULTSAND DISCUSSION

Thin layer chromatography

Different mobile phases were screened for detecttamins could not be detected in the mobile phagstem
(chloroform - ethanol - H20) and (toluene - metHanacetone - acetic acid) (Data not shown). Howevigamin
B6 produced in.. rhamnosus could be detected in the system including in etfrgdtate - acetic acid - H20 - ethanol
(16:2:2:1) under UV light (254 nm) (Figure 1).

e

Figure 1: Thin layer chromatography to detect vitamin B6in L. rhamnosus. (1): Extract of L. rhamnosus cultured MRS within 48 h;
(2): L. rhamnosus cultured MRSwithin 24 h; (3): MRS used as negative control; (4): Standard B6. The arrow showed the spots of B6

The spot detected in. rhamnosus gave the dark blue, similarly to standard B6. Athe Rf of this spot equaled to
standard B6 (Rf=0.6). Obviously,. rhamnosus could produce B6 in MRS nutrient with enough antotmbe
detectable.

Otherwise, the other vitamins couldn’t be detedtest might be their low concentration. In orderetosure the
production of the other vitamins, HPLC should beelo

High performance liquid chromatography

The L. rhamnosus culture after dried and solubilised in distilleciter were qualified and quantitative using HPLC.
The HPLC results were summarized in table 1 and 2.
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The results showed there was the existence ofdhk pf vitamin B6 at 4.870 min, similarly to stardi®6 (4.896
min). The results were aceptable because the i@tetimne in different samples was evaluated ustagdard devia-
tions. Based on the United States PharmacopoeiR)(b@thod, the tailing factors of these chromatgralid not
exceed 2 and the standard deviation of the retetitioe of the tested sample was less than 2% ircdngparison
with the retention time of the standard vitaminkefiefore, the recorded peaks of the vitamins inpéasnwere con-
cluded similarly. By calculating the peak area @aded on dilution factor, concentration of vitarBi®& was 0.062
mg/mL. Table 2 showed the existence of the peakitamin B9 at 17.833 min, similarly to standard BY.833).
From that, concentration of vitamin B9 was 0.002nmig

Table 1: Retention time and concentration of vitamin B6

Sample/standard RT (min) Concentration (mg/mL)
Vitamin B6 4.896 0.132
L. rhamnosus 4.870 0.062

Table 2: Retention time and concentration of vitamin B9

Sample/standard RT (min)  Concentration (mg/nL)
VitaminB9 (folic acid) 17.838 0.125
L. rhamnosus 17.833 0.002

As a result]. rhamnosus PNO4 could produce vitamin B6 and B9 in MRS medilime optimal results suggested
the vitamin production occurs when the nutrientsafactors are required properly. Because thisrswas isolated
from plant, vitamin was produced because there tidghthe interaction of this strain with plant,deay to their
biosynthesis gene clusters to be able to promatdyedn the study, MRS medium might not be thetatie for
producing vitamin B2, B3, B12, PP rhamnosus PNO4. It is important to point out that the resultere also inter-
esting as they provided enough data to considecdhdition for vitamin production ihactobacillus originated in
plants.

CONCLUSION

The present study has primarily detected the vitgonoduction inLactobacillus rhamnosus PNO4. Although these
bacteria contains the biosynthesis genes for vitgmoduction, vitamin production was not ready &gdroduced
when the conditions were not suitable.

This study investigate the potency for the producof vitamins by LAB and look for the conditionsr fvitamin
production. Now a day, most of vitamin are beerdpaing from plant or organic synthesis but vitaminirce from
LAB did not investigated so much. More researchimsiithis subject will be carried out so far. Idaidn, vitamin
producing LAB could be a worthwhile products, LABrged as inimitable source for developing novebpiais and
applications, especially those that can satisfyitiveeasing consumer’'s demands for natural prodacts health
benefits.
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