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ABSTRACT

Hyaluronan (HA) molecules are long, unbranched chains of variable length that consist of repeating disaccharide
subunit of D-glucuronic acid (b1->3) and N-acetyl-D-glucosamine (b1->4). Owing to its stable properties and high
viscosity, hyaluronic acid that derivatives are widely used in food, cosmetics, and pharmaceutical industries.
However, the role of HA in probiotics was not known while the probiotics are used very commonly and the number
of probiotics are usually lower than the number in label. Therefore, to understand the HA function clearly and look
for the activity on probiotics, the research about the effect of HA on the the morphological and physiological
differentiation of Lactobacillus was performed. The examination tests were performed by using the light microscope,
scanning electron microscope. The bacteriocin tests were done by agar diffusion test. In order to looking for the
survival, the colony counting was done. Besides, the experiment used the API 50 CHL kit (BioMerieux) to do
biochemical test and identify the strain after treated with hyaluronic acid. The result showed the effects of HA on
Lactobacillus in the shape changing, cell growth, bacteriocin production but not effect on the biochemical tests.
Even there was the changing in shape, cell growth, bacteriocin production, the experimental L. acidophilus LA1 was
till such identified by using API 50 CHL kit (BioMerieux).
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INTRODUCTION

Probiotics are living microorganisms having a pesitimpact to the host by helping balance the tiak flora.
Bacteria probiotics help the digestion improvemeamid kill some pathogenic bacteria through antiobal
substances (acids, bacteriocins, undigested laatoselk, reduced diarrhea without causing the haonthe host.
Probiotics are now widely used in foods, pharmdcels, in animal husbandry. There are a lot of éa&tscreened
but the predominant species used as probiotic adrtidng to the group of lactic acid bacteria (LAB)ithin LAB
group, thelactobacilli genus is the most widely encountered for probsofit] including L. acidophilus, L.
bulgaricus, L. casai, L. fermentum, L. plantarum, L. reuteri, L. rhamnosus, andL. salivarius. Up to date, questions
regarding to the reliability, quality of those comarmial products as well as safety issues have bameed. There
were a lot of researches about the improvemeneweldpment of the quality of probiotic products.vitwer, the
study about changing the shape, the cell surfadghmpsiological activity of LAB that affect on thypiality of LAB
were not focused.

Besides, a high molecular mass polysaccharide,uhy@ic acid (hyaluronan, HA) is used in pharmaicailit
cosmetics and food area. HA also plays an importaatin cancer metastasis and monitoring the drafitcancer
cells. Some of researches tried to create the roy@édun receptor such as CD44 and RHAMMAI [2], BEcently,
there are a number of studies on the influence Afod microorganisms. It affects on the division gess in the
growth of microorganisms and alteration of somecfioms of the organism such Bscoli [4].

368



Cong Nguyen C. and Tu Nguyen H. K. J. Chem. Pharm. Res,, 2016, 8(7):368-372

Based on the properties of hyaluronic acid (HAwitany uses in food and medicines, we hypothedhméffects
of hyaluronic acid (HA) on the morphological andypiological differentiation of LAB. Hyaluronic acig as the
new factor supplied in the growth medium for LAB hliopefully improve the characteristics of LAB suah the
bacteriocin production, survival, surface attachtraed resistant gene transfer between LAB and patiha

This was the first report in the study of HA on @l growth of gram positive, non-motile LAB. Tiséudy will
drive more knowledge in using HA and probioticscéntly.

EXPERIMENTAL SECTION

Microorganisms and growth condition
The microorganisniactobacillus acidophilus was used and maintained in MRS agar and MRS biidie. HA
concentrations were used as 0.03%, 0.05%, 0.08%.0he incubation were performed at 25 °Gfor 3-4 days.

Quantitative assay

Plate diluting method was applied for quantitateU counts (CFU-colony forming units) for deteration of
respective groups of microorganisms in 1 g of salbst In pharmaceutical field, the quantificatiofi o
microorganisms was determined basing on the avafagable cells in 10 g substrate (1:10).

Isolation of bacterial strain and culture conditions

The methods of isolation and cultivation were adowy to Schillinger [5], using de Man Rosa ShafjkS) agar
or broth (Merck, Darmstadt, Germany) as media. Aipo of 10g of sample was mixed with 90 ml norrsaline to
get ratio 1/10. The solution was shaken 10 minamdgenize all of insoluble substrates. A volumé. afl of the
dilutions was plated on MRS agar and incubatednieeobic conditions at 30 for 48 hours. The colonies were
tested forLactobacilli by microscopic examination with gram stain andhleeste production to observe the mobility,
shape, size and color properties. The gram positatalase-negative rods were selected for théestuflhe isolated
strains were identified by biochemical characteriwabased on the ability of the isolates to utiliar oxidize
different carbon sources, which determined by APCH L systems (bioMérieux, Lyon, France).

Scanning electron microscope (SEM)
After cultured, 1ml sample was centrifuged with @Q00pm in 10 minutes to collect pellet then dehjebiaby
absolute ethanol. Finally, the samples were staivigdplatinum before observation.

Bacteriocin tests
The test was performed by using agar disc diffusi The indicative strains were Bacillus subtiisd Bacillus
cereus. After the incubation, the diameters ofithébition zones were measured.

RESULTS AND DISCUSSION

Morphological observation

The HA was add into the MRS broth in 5 tubes taobthe final concentrations as 0, 0.03%, 0.05%8%., 0.1%.
After 3-4 days of incubation,. acidophilus grew well in the experimental conditions. Figurshbwed the shapes of
L. acidophilus after incubation in HA. In medium with 0.03%, 0%@5of HA, the cell was shorter than in the
medium without HA. In medium with 0.03% HA, the lcisl shortest. In medium with 0.08%, 0.1% of HAe ttell
become longer than in the medium without HA.

Bacteriocin activities

The samples were taken to test the ability of et producing by using the agar disc diffusioethod. Each
disc contained 30ul of sample was placed on thag& disseminated 200 plBécillus cereus or Bacillus subtilis.
By measuring the zone diameter, the activities .ofdidophilus orBacillus cereus or Bacillus subtilis after being
treated by HA are stronger thanacidophilus produced in medium without HA. The results weresented in the
table 1.
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Figure 1: The gram stainning ofL. acidophilus with different HA concentration
A: 0% ; B: 0.02%; C: 0.03% ; D: 0.05%; E: 0.08% ; F: 0.1%

Table 1: The bacteriocin test results

Concentrations of HA(%) | Bacillus subtilis (diameterzones{cm}) | Bacillus cereus (diameter zones{cm}
0 0.9 1.1
0.03 1.1 1.35
0.05 1.25 1.4
0.08 1.3 1.6
0.1 1.3 1.6
p<0.05 p<0.05

Effects of HA on survival ofL. acidophilus

In this experiment each sample corresponding to ddAcentration was done in three replicates withil@idn
factors 16, 1(P. The result can be received after 15, 28 dayth dilution factor 16, there were too many colonies
grown in the medium agar and data was not showthdndilution factor 1%) the results were shown in table 2 and

table 3.

Table 2: The quality of L. Acidophilus after 15 days in 10 dilution

HA concentration (%) | x10750 (ul) (number of colonies in three replicates)  verage (x16/50 (ul)) | x1®(CFU/ml)
0 94:80:86 86.67 1.73
0.03 88:80:88 85.3 1.72
0.05 94:88:88 90 1.8
0.08 94:88:96 92.67 1.85
0.1 100:110:96 102 2.04
CFU/ mL = CFU/plate x dilution factor x 1/aliquot
Table 3: The quality of L. acidophilus after 15 days in 16 dilution
HA concentration (%) | x10%20 (ul) (number of colonies in three replicates)  yerage x16/20 (ul) | x1G(CFU/ml)
0 76,7 6.3 3.15
0.03 8:7:9 8 4
0.05 9:8:9 8.6 4.3
0.08 8;7;9 8 4
0.1 10:11:10 10.3 5.15

Biochemical effects of HA

By using of API 50 CHL kit containing 50 kinds dfiemicals, the biochemical tests were done aftend#s and

48 hours. Under HA treatment, the biochemical pridge ofL. acidophilus were not changed.
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The SEM observation
The SEM results were observed as in figure 2.

25kU  XZ@, e 1um BB08 89 48 SEI
-

Figure 2: L. acidophilus with HA (A: 0%,; B: 0.05%; C: 0.1%) SEM

By using the gram stain and scanning electron re@pe, the differentiation of L. acidophilus LALlrmorphology
has been affected by HA (Figure 1). With the 0.03005 % of HA, the cell shape was shorter thamadium
without HA. Remarkably, the cell shape in mediunthvd.08 % -0.1 % of HA was longer than in mediuntheut
HA (Figure 1 C; D; E; F). The reasons of the clearphological differentiation may be the HA utilia or the
HA effects on the cell division. With the 0.03 %dad.05 % of HA, HA might be affect on the earlygateof cell
growth ofL. acidophilus. In the other hands, under the effects of 0.08n% &1 % of HA, the cell was longer than
the normal. This might be the use of HA after thieroorganism had the short shape in early stage.éeftects of
HA in the early stage of microorganism have begomed in motile, gram negatie coli [4]. Because this was
the first examination in the non-motile, gram piesitL. acidophilus and the tools for study this field were not
equipped to give the percentage of the cells clmanghie shape and the time lapse of cell divisiomewsot
measured.

When using HA the untreated and trealttedcidophilus to test the bacteriocin activities, the inhibitibones have
the larger sizes than the inhibition zone creatgedhle wide-typel.. acidophilus (Table 1). This results might be
caused by the changing the structure in the cdllafd.actobacillus acidophilus [6]. Comparison of the activites of
bacteriocin from treated and non-treatedacidophilus, HA might be effect on the cell wall. With the scing
electron microsope, the surface of cell wall wdeaéd (Figure 2).

Besides, the results obtained from biochemicaktefthe sample after treated with hyaluronic af#dhonstrated
that the HA to have not biochemical effectslomcidophilus. By using the APl 50 CHL kit supplied by Biomeriux
and API software to analyze the score, the samtille pginted that the HA treated microorganism was
acidophilus LA1. The reliability of this method is 99% with geral lactobacillus acidophilus [7]. The survival
testing ofL. acidophilus after 15, 25 days that based on the number ohgdiarming unit (CFU) was shown in the
table 2 and 3. The results pointed that HA is $afd.. acidophilus without causing death. Consequently, we could
evaluate HA did not alter the characteristics aiotbpical functions oL. acidophilus. Therefore, with the effects of
HA, the test for attachment in the cell line wié performed. With the initial study about the iation of HA and
probiotics, the improvement about the quality oftpotics and the increasing of the biological pratdproducing
from probiotics will be obtained.

Probiotics produce an array of microbial defenstesys. These include classical antibiotics, metatbytproducts,
lytic agents, numerous types of protein exotoxars] bacteriocins (the protein antibiotics). Bacteris are the
most abundant of a range of antimicrobial compoudadsltatively produced by bacteria, and are foumdll major
bacterial lineages. These novel substances have dxescribed as extracellular macromolecular prigeptide
antibiotics produced by certain bacteria which exkeir lethal effect(s) on bacteria of the sametha related
groups. Hyaluronic acid increased the bacteriogration that will be a promising factor in mediejrfood and
cosmetics. The morphological differentiationlinacidophilus caused by HA will be an option to study the cell
division in L. acidophilus. Although only a preliminary test the effect of bk the probiotic product, the results
will open the new directions for finding a new farlation for the manufacture of biological produdt# may be
expected as a carbon source for new probiotic ghogithe better improvement in terms of structurd hiological
function. In addition, these results helps us topprly assess people are using probiotic produddshgaluronic
acid on the market, especially the exits of thebjmiic which can synthesis hyaluronic acid usedaily probiotic
preparation. More studies will be performed so far.
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