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Abstract: Staphylococcus caprae, reported as human pathogen was first described to be present in goat milk in 1983.The current
study was undertaken to determine the presence of S. caprae in goat milk procured from different regions of Surat city located in
South Gujarat. Five samples of goat milk were obtained from different dairies of Surat. Isolated bacterial strains were
characterized on basis of colony morphology, gram reaction and motility. The gram positive, non-motile, cocci isolates were
further tested for catalase and oxidase production. A total of 05 isolates found to be catalase-positive and oxidase-negative were
provisionally identified as Staphylococcus caprae. Molecular identification using 16S rRNA sequence was carried out. The
sequence was used to carry out BLAST with the database of NCBI GenBank. Based on maximum identity score first fifteen
sequences were selected and aligned using multiple sequence alignment software programs. The strain was found to be
Staphylococcus caprae based on nucleotide homology analysis.
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INTRODUCTION

Goat (Capra hircus), after cow milk, is one of the main sources of milk and milk products consumed. Goat milk represents an
excellent source of food to human nutrition (Silva and Costa, 2019). Milk and other goat-derived products contain several
bioactive compounds that might be useful in patients suffering from a variety of chronic diseases. Several peptides, fats, and
oligosaccharides present in goat’s milk can be potentially useful in cardiovascular disease, metabolic disorders, neurological
degeneration, or in promoting intestinal health. They have also shown chemopreventive properties in cancer.In addition, the
oligosaccharides present in goat’s milk have immunomodulatory properties, prevent adhesion of pathogenic bacteria, and have
prebiotic, probifidogenic effects. Due to its potential health benefits, goat milk is particularly recommended for infants, older
adults, and convalescing people (Lima et.al. 2016). Even though goat milk has high nutritional content it was reported that
Staphylococcus caprae, a human pathogenic bacteria to be present in.goat milk. This organism was initially isolated from goat
milk in 1983 and is known to colonize the skin and mammary glands of goats (Seng et.al., 2014; Mazur et.al. 2017).This
bacterium has been reported in several cases as a human pathogen causing peritonitis, meningitis, urinary tract
infections,endocarditis, endophthalmitis, prosthetic joint infections, recurrent sepsis, bacteraemia and osteomyelitis. Many risk
factors for S. caprae have begun to emerge and include immunosuppression, diabetes, chronic renal failure,obesity, open or
traumatic fractures and contact with sheep or goats (Hilliard et.al., 2017).The current study aims to determine the occurrence of
S. caprae strains in goat milk obtained from different regions of Surat, located in South Gujarat.

Bacterial strains were isolated from samples of goat milk. The isolates were characterized morphologically, biochemically and at
molecular level , based on 16S rRNA technique.

MATERIALS AND METHODS
Sample Collection

Five goat milk samples were collected from different dairies of Surat city in Gujarat. The samples were collected in sterile
carriers and were kept in a refrigerator (around 4°C) till the analysis begins.

Isolation of the bacterial strains

Once delivered to the laboratory, they were taken to the procedure for isolation. Pour plate technique was used to isolate the
organism. 10 milliliters of each milk samples were homogenized with sterilized peptone physiological saline solution (1%
peptone, 0.9% NaCl) for about 1-3 minutes aseptically. Appropriate serial dilution (10 to 10°) was prepared for each sample
using 1mililiters of homogenate. A volume of 0.1 milliliters of appropriate dilutions was spread plated on MRS (Man, Rogosa and
Sharpe) agar media . Then the plates were incubated for 48hours in anaerobic jar at 37°C (Wassie and Wassie,2016).

[JCRT2103450 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 3959


http://www.ijcrt.org/

www.ijcrt.org © 2021 IJCRT | Volume 9, Issue 3 March 2021 | ISSN: 2320-2882

Identification of the isolated Bacteria

The bacterial colonies were selected and purified by streaking on fresh MRS agar plates. The isolates were examined on the
basis of their colony morphology, gram reaction and motility. Gram positive non motile cocci were tested for Catalase and
Oxidase production. The morphological, physiological and biochemical characteristics help in preliminary identification of the
isolates.

Molecular Identification using 16s rRNA

DNA was extracted from strains that grew in MRS by a revised Cetyltrimethylammonium bromide (CTAB) method. Purified
DNA template was diluted to 100 ng/pL for 16S rRNA gene amplification (Wang et.al., 2016). DNA was evaluated on 1.0%
Agarose Gel, a single band of high-molecular weight DNA was observed. Fragment of 16s rRNA gene was amplified by PCR. A
single discrete PCR amplicon band was observed when resolved on Agarose. The PCR amplicon was purified by column
purification to remove contaminants. DNA sequencing reaction of PCR amplicon was carried out with 357F (5°-
CTCCTACGGGAGGCAGCAG-3’) and 1391R (5’-GACGGGCGGTGTGTRCA-3") primers using BDT v3.1 Cycle Sequencing
Kit on ABI 3500xI Genetic Analyzer. To confirm the identity of the strains the sequence of the 16S rRNA gene was used to carry
out BLAST program with the database of NCBI GenBank. Based on maximum identity score first fifteen sequences were selected
and aligned using multiple sequence alignment software programs.

RESULTS

In total 19 numbers of isolates were obtained from the five samples of goat milk collected from different diaries of Surat. 04
isolates were obtained from Sample 1, 05 isolates from sample 2, 02 isolates from sample 3, 04 isolates from sample 4 and sample
5. Of these 19 isolates,08 number of isolates ( 01 isolate from sample 1, 02 isolates from sample 2, 01 isolate from sample 3 and
02 isolates from each of sample 4 and sample 5) was found to be gram positive, non motile cocci and subsequent test for
catalase and oxidase production showed them to be catalase-positive and oxidase-negative. These five isolates were
provisionally identified as Staphylococcus caprae.

Molecular identification with BLAST ( Figure 2) searches in the GenBank database using 16S rDNA sequences ( Figure 1)
revealed the strain to be Staphylococcus caprae based on nucleotide homology analysis. Phylogenetic tree analysis (Fig. 3 and
Table 1) showed the relationship between the representative isolates with the known reference strains.

DISCUSSIONS

The discovery of human infections with a species of Staphylococcus originally isolated from goat milk indicted possibility of
transmission of these bacteria from animals to humans (Vandenesch et.al., 1995). In the current investigation strains
morphologically and physiologically characterized to be gram positive, non motile cocci were tested for catalase and oxidase
reaction.
In a previous study by Vandenesch et.al. (1995) catalase-positive, oxidase-negative strains were identified as Staphylococcus
caprae.
In the present study, strains presumptively identified strains to be S. Caprae were subjected to 16S rRNA gene sequences
analysis for precise confirmation about the identification of these strains. Phylogenetic tree analysis revealed the strains to be
Staphylococcus caprae ( Table 1).The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei,
1987). The optimal tree with the sum of branch length = 0.02032500 is shown (next to the branches). The evolutionary distances
were computed using the p-distance method (Nei and Kumar, 2000) and are in the units of the number of base differences per site.
The analysis involved 16 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing
gaps and missing data were eliminated. There were a total of 971 positions in the final dataset. Evolutionary analyses were
conducted in MEGA7 (Kumar et.al., 2016).
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Figure 1. The 16s rRNA sequence
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Figure 2 Distribution of the top 100 Blast Hits on 100 subject sequences
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Table 1 Sequences producing significant alignments

Description Max Total Query Evalue ldent Accession
score score cover

Staphylococcus caprae strain DSM 1797 1797 100% 0 99.80% NR_119252.1
20608 16S

ribosomal RNA, partial sequence

Staphylococcus capitis  subsp.
urealyticus strainMAW 8436 16S 1786 1786 100% 0 99.59% NR_027519.1
ribosomal RNA, partial

sequence

Staphylococcus epidermidis strain 1777 1777 100% 0 99.39% NR_113957.1
NBRC

100911 16S ribosomal RNA,
partial sequence

Staphylococcus capitis strain JCM 1775 1775 100% 0 99.39% NR_113348.1
2420 16S

ribosomal RNA, partial sequence

Staphylococcus  caprae  strain 1775 1775 100% 0 99.39% NR_024665.1
ATCC 35538 16S

ribosomal RNA, partial sequence

Staphylococcus epidermidis strain 1775 1775 100% 0 99.39% NR_036904.1
Fussel 16S

ribosomal RNA, partial sequence

Staphylococcus capitis strain LK 1775 1775 100% 0 99.39% NR_036775.1
499 16S

ribosomal RNA, partial sequence

Staphylococcus  capitis  strain 1768 1768 99% 0 99.39% NR_117006.1
ATCC 27840 16S

ribosomal RNA, partial sequence

Staphylococcus  saccharolyticus 1764 1764 100% 0 99.18% NR_113405.1
strain JCM 1768

16S ribosomal RNA, partial
sequence

Staphylococcus  saccharolyticus 1764 1764 100% 0 99.18% NR_029158.1
strain S 1 16S

ribosomal RNA, partial sequence

Staphylococcus  petrasii  strain 1748 1748 100% 0 98.88% NR_118450.1
CCM 8418 16S

ribosomal RNA, partial sequence

Staphylococcus hominis  subsp.
novobiosepticus strain GTC 1228 1742 1742 100% 0 98.78% NR_041323.1
16S ribosomal RNA, partial

sequence

Staphylococcus  petrasii  subsp. 1740 1740 100% 0 98.67% NR_118248.1
jettensis strain

SEQ110 16S ribosomal RNA,
partial sequence

Staphylococcus haemolyticus 1738 1738 100% 0 98.67% NR_113345.1
strain JCM 2416

16S ribosomal RNA, partial
sequence

Staphylococcus  petrasii ~ subsp. 1736 1736 100% 0 98.67% NR_136463.1
pragensis strain

CCM 8529 16S ribosomal RNA,
partial sequence
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Figure 3 Phylogenetic tress depicting evolutionary relationships of Taxa

Conclusion

In the current study S. caprae was found to be present in all the samples of goat milk procured from different regions of Surat
city. S caprae has been recognized as human pathogen. It is a matter of concern for human health as raw milk are used for
manufacturing many dairy products and goat milk products are considered dairy products with greatest marketing potential
(Yadav et.al., 2016). Raw goat milk does not undergo any pathogen elimination or reduction step,therefore any pathogenic
contamination, regardless of origin, may pose a risk to public health.Based on the reports obtained in the present investigation,
pasteurizing goat milk is recommended for human consumption to avoid serious health hazards. However a more detailed study
with a larger number of isolates of S. caprae is required for a greater understanding of the bacterium isolated from goat milk.
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