Available online at www.scholarsresearchlibrary.com

Scholars Research Library dé Py "b;“%
Scholars Research . * t@# -
Der Pharmacia Lettre, 2016, 8 (11):149-153 * Vq <4 .
: (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

In vivo characterization of probiotic organism isolated fom coconut toddy
using ornamental fish, Black molly

M. Krishna Moorthy *, Bijaya Kumar Nayak?" and Anima Nanda'

'Department of Biomedical Engineering, Sathyabama University, Chennai, Tamilnadu-600 119, India
Department of Botany, K. M. Centre for Post Graduate Sudies, Lawspet, Pondicherry-605 008, India

ABSTRACT

Toddy which is considered as tropical alcoholic beverage was procured from Uhukottai area of Tiruvallur (Dist),
Tamilnadu, India during early morning from the tender fronds of the inflorescence of Coconut (Cocus nucifera)
plant and was employed for the probictics to analyze their antibacterial potency. Sx different bacterial colonies
were isolated from the toddy, out of which, a single strain had shown good antagonistic properties against selective
human pathogens. The strain was further identified by its 16S rRNA sequence analysis and revealed the microbeis
phylogenetically related to the members of genus, Bacillus subtilis sub sp Further the organism was checked for its
intestinal colonization activity by in-vivo analysis using ornamental fish (Black Molly) by microbial plating of
intersecting intestine.
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INTRODUCTION

Toddy is an alcoholic beverage created from theo$arious species of coconut trees. It is welhkn by various
names in different regions and is common in par&sia, Africa the Caribbean and South Amerithe toddy sap
can be consumed in different ways, either in areuménted form (sweet toddykera) or in fermented form
(wine/toddy) or it may be consumed in the form obqessedaggery. The whole fermentation of toddy is an
uncontrolled spontaneous fermentation process edaitially from the lower part of inflorescencetanthe pot
itself. The young inflorescence is tightly boundhwiwigs and beaten with a weighted wooden mattet;ning and
evening, for a number of days. This method is ctilely known as tapping. After this process a ciaflorescence
sap is protruded out and to this oozed out thiokpar cut is made to obtain sap in an earthenwatraqd from this
step onwards fermentation process take place. gigimtity of yeast and bacteria makes toddy a nfidgculent
appearance called as toddy. Probiotics are thefibEth@rganism which plays a major role health éf##rin the host
like inducing the prevention of proliferation pagfems, suppressing the production of virulence faab pathogens
by stimulating immune system of the host [1, 2]ddp consist of variety of Gram positive bacteriashhincludes
Bacillus, Lactobacillus, Streptococcus which pragltiee lactic acid from sugar with a process cdieentation.

A good probiotic culture should pass through thpearpdigestive tract must be capable of surviving growing
into the intestinal extreme condition and shouldintaén its viability and activity in the carrier dd before
consumption [1]. In the present study, collectiémoaldy was done from various coconut trees fromuldottai area
of Tamilnadu. It seems that the probiotics pregeitie toddy adhere to the intestine wall and rasdts beneficial
effect to the host thus it should have a good adégsoperty. This adhesive assay for the intestias performed
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in vivo by using ornamental fish Black mollydecilia sphenops) againstVibrio sp. They were also checked
mortality rate by dissecting their intestine ansbaby plating method employing fish tank [3].

MATERIALS AND METHODS

Selection and isolation of probiotics

Around 43 samples of fermented coconut toddy wetlected from different areas of Uthukottai, Taraitlu. The
selection was performed by screening their probiptoperties based on possible biological bardgis{ich as bile
salt, tolerance to pH at various concentrationsctvhig similar to human intestinal condition. Amotige entire
isolated organisms, two organisms exhibit good tabcharacters and further one organism was ahésethe
present study [2].

16S rRNA genome sequence of isolated organism

From the six isolated organisms, one orgark&nwas taken for genome sequencing using Gen BlastheEdDNA
sequencing initially preparation of template DNAvery important thus an isolated test organismuregorm was
taken and suspended in 0.5ml of sterilize saling &ere centrifuged at 10,000 rpm for 10 minute.eAfthis
process, pellet alone was carried for next stedibgarding the supernatant. 0.5ml of Insta GeneikéBio-Rad,
USA) was mixed with the pellet, and they were iretell for 56C for 30 min and heated at 1Wfor 10 min. After
heating, supernatant alone was transferred to PCR.

PCR amplification

1uL of template DNA was mixed with 20 pL of PCRg@n using along with the Primer — 518F/800R floe t
bacteria. 35 amplification cycles was done atC%ér 45 sec, 5% for 60 sec, and P2 for 60 sec. After the
amplification, 1400bp was isolated using along wite E. coli genomic DNA as positive control. For purification,
Montage PCR Clean up Kit (Millipore) was used femoving unincorporated PCR primer & dNTPs from PCR
instrument.

Sequencing of 16S rRNA

Sequencing was done by the purified PCR productgppfoximately 1,400 bp by using the primers (7B56GA
TTA GAT ACC CTG GTA 3' and 907R 5' CCG TCA ATT CCITTR AGT TT 3'[Mal]) Sequencing was
performed by using Big Dye terminator cycle sequsmdit (Applied BioSystems, USA). Sequencing proisu
were resolved on an Applied Biosystems model 373@xtomated DNA sequencing system service provided a
Applied Bio Systems, USA.

I n-vivo analysis

Analyzing the effect of probiotic adhesive propertyon infected fish

Probiotic test organism (K3) was pre incubated &C3for 24 hours in nutrient broth and pathogenigaaism
Vibrio sp. (obtained from Tamil Nadu Fishery University) wdscapre incubated at TCBS broth 37°C for 24 hours
[5]. Four fish tanks were taken and they were maduwd® Tank 1, Tank2, Tank3 and Tank4.

1. Probiotic organism (K3)

2. Pathogenic organism (Vibrio sp.) All the fish tanks were grown Biack molly fish
3. Probiotic organism (K3) + Pathogenic organi

4. Uninoculated fish tank

In Tank 1, probiotic organism (K3) was added ab feed soaked into the commercial available figtdfeA test
tube containing probiotic organism was taken, intoch commercial available fish feed was added lequt for 5
min to soak and they were taken as probiotic féégl Z).

In Tank 2, 0.5ml of pre incubated pathogehibrio sp. organism was added into the tank and this teak
considered to be negative control for this study.

In Tank 3, the fish was made to infect by additidpathogenid/ibrio sp. and they were checked for their mortality
against the pathogens by using probiotic organiams feed and the mortality was confirmed by dissedhe
intestine of fish. The intestine were squeezed waghed in saline and the saline was added intoebgective
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selective medium for identifying the viability ofrgbiotics and pathogenic organisms and they wese afoss
checked by the viability of the number of fish agdithe pathogens, the last tank 4 was maintaisepoaitive
control for the study.

RESULTS AND DISCUSSION

During the isolation probiotics organisms, six lesieil colonies were observed on nutrient agar plateh
individual organism was maintained separately omient agar slant in pure form. Each organism wasened for
its probiotic quality by exposing the organism tarigus human physical barrier conditions such &erdace to
acidic pH, bile salt and sodium chloride [2, 6]. 8mg this probiotic survival characterization, omgamism namely
K3 showed a great tolerance and this organism wasepded for indentifying them at molecular level
characterization and identifying its adhesive proptwards the intestine by vivo using ornamental fish intestine
and also in the indirect form by taking the wateni the fish tank.

Genome sequence

In the present study the bacterium which was isdldétom the natural coconut toddy and showed gaodiptics
were subjected to identification and classificatimsed upon the genomic sequencing. The DNA waatésband
amplified in PCR and are further characterized 8y tRNA sequencing by using the primer shown inlddb The
isolated organism was identified, submitted antetapublished in National Council for Bio Informegi (NCBI)
under the accession number KR 8160B® Phylogenetic tree was constructed and the tngewas identified as
Bacillus subtilis sub speciefnagquosorum strain ask3. Phylogenetic Tree dBacillus subtilis sub spinagquosorum
strainK3 is given in Fig 1.

Table 1: Primer used for sequencing

518F | 5'CCAGCAGCCGCGGTAATACG 3]
800R 5' TACCAGGGTATCTAATCC 3'

Fig 1: Phylogenetic Tree oBacillus subtilis sub sp.In aquosorum strain K3

30r Bacillus subtilis subsp. inaquosorum - KCTC 13429(T) - AMXN01000021

4L Bacillus vallismortis - DV1-F-3(T) - JH600273

gi|926732518|gb|KR816099.1| Bacillus subtilis subsp. inaquosorum strain K3
Bacillus siamensis - KCTC 13613(T) - AJVF01000043

103 Bacillus amyloliquefaciens subsp. amyloliquefaciens - DSM 7(T) - FN597644
Bacillus methylotrophicus - KACC 13105(T) - JTKJ01000077

Bacillus subtilis subsp. subtilis - NCIB 3610(T) - ABQL01000001

Lactobacillus equigenerosi - NRIC 0697(T) - AB288050

83

Lactobacillus gastricus - Lactobacillus gastricus - AY253658

Lactobacillus gorillae - KZ01(T) - AB904716
0i|926465198|gb|KT183369.1| Lactobacillus fermentum strain K3a
o8 || Lactobacillus fermentum - CECT 562(T) - AJ575812

811 Lactobacillus fermentum - NBRC 3956 - AP008937

Escherichia coli 0157 EC4115

0.05

Adhesive property —In vivo study

A probiotic should have the good tolerance leveliagt the human physiological barrier and also khbave the
adhesive property into the intestine for estalfighits beneficiary towards the host. For analyzing adhesive
property of probiotics, fish feeds soaked into preculated broth and provided for fish culture (Y The
ornamental fishes were made to infect by usingthgagenicVibrio sp. and the mortality against the pathogen was
confirmed based upon the viability of the numbefigt in the tank, this showed the probiotic orgamiK3 have an
antimicrobial property against pathogen (Table 2).

The adhesive property of the probiotic organism wasfirmed by intersecting the live fish intestiménich
withstood from the vibriosis (Fig 3 a, b). The istiae was squeezed into the saline and culturecervdompared
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with the negative control, probiotic had the latgasmber, and they minimized the growth of numkepathogens
based on antimicrobial activity (Fig 4 a, b; TaBle, b).

Fig 2: Fish feeds soaked into pre inoculated broth

Fig 3: Dissection of live fish intestine for vibrisis analysis

a b

Table 2: Mortality rate of fish and the number of days survived

Fish Organism No. of days survived
Bacillus sp. (K3) 10
Black molly | Vibrio sp.(Pathogen) 3
Bacillus sg. + Vibrio sp. 7
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Table 3a: Microbial count of intersected intestinewith pathogen alone

Source | Vibrio sp. (Pathogen)
Intestine | 3.8 x 17DCFU/mI
Water 1.0 x 18 CFU/mI

Table 3b: Microbial count of intersected intestinewith pathogen and probiotics together

Source | Vibrio sp. (Pathogen) | Bacillus sp. (K3)

Intestine | 7 x 1I6CFU/mI 8 x 16 CFU/mlI

Water 17 x 1DCFU/ml 82 x 16 CFU/ml
CONCLUSION

In the present study, the bacterium was isolateh fcoconut toddy, tested for its probiotic characte identified
as specific strain at genus/species levels andchisoked for its adhesive property towards the ifisbstine byin-
vivo. The isolated strain was identified Bacillus subtilis sub sp.inaguosorum strain K3. The Bacillus subtilis
strain was found to have good adhesive propertatdsithe intestine and also exhibited good antisbiat activity
against the pathogens by reducing the number @ingsms in the culture.
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