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Abstract

The ecological relevance of this particular bat species must be determined in light of the paucity of studies on the
microbial ecology of bats. The Taphozous melanopogan is a widespread insectivorous bat species of south Asia
they inhabit a variety of areas from the rainforests to woodlands. They are often found in many places such as
caverns, caves, abandoned buildings near water bodies and also in Temple. They play a valuable role in the
ecosystem by consume millions of insects every year, helping to stop the spread of disease and limit crop damage.
In an agroecosystem, bat guano plays a significant role in supplying microbial variety and has the capacity to
contain diseases. In the present study, bacterial organisms were isolated by serial dilution, plating techniques,
gram staining and 16s sequencing. Pseudomonas aeruginosa and Bacillus wiedmannii was identified in the fresh
pellet of Taphozous melanopogan. This research is an attempt to determine the bacterial loads in the guano of the
bat.
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INTRODUCTION

Microbes play a vital role in our ecosystem, contributing to biogeochemical cycles, soil
development, climate regulation, and even atmospheric composition. Their unique functions
make them essential components of our environment [1].

They are a source of nutrients at the base of all ecological food chains and webs. Microbes are
invisible creatures and include viruses, bacteria, algae, fungi and protozoa. Microorganisms are
generally categorized as beneficial and harmful to mankind. Among them some are harmless
but when opportunity arises they can harm the mankind [2].

Typically, the brain tissues, muscles, and blood of living organisms are free from
microorganisms, while surface tissues that come into contact with environmental organisms
can be colonized by specific microbial species. The microorganisms regularly present in a
specific anatomical location are referred to as the normal flora [3].

Normal flora refer to microorganisms that live in a mutually beneficial relationship with their
host. They are well-suited to the specific conditions found in different areas of the body. In
most animals, the largest concentration of normal flora is in the large intestine, where they play
an important role in digestion and nutrient production [4] [5].
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The microorganisms present in the intestinal tract break down food and internal sugars to
produce short-chain fatty acids that supply energy to the gut lining. Additionally, they
synthesize B vitamins, convert nitrogenous substances into ammonia, and generate microbial
protein [6].

A marvellous symbiosis exists between these microorganisms and animals. Mammals have a
wide range of microorganisms that inhabit their intestinal tracts, which includes bacteria, fungi,
protozoa, and viruses [7].

The flying mammal, bat is not an exception. Among the world’s mammals’ bats make up 25%
of the total number with 1116 recorded species [8].

As a nocturnal creature, this animal typically seeks out dark and varied habitats to roost during
the daytime, such as caves, crevices, tree holes, and man-made structures. The choice of
roosting site depends on factors like the availability of suitable habitats, the risk of predation,
the distribution of food resources, the size of the bat, and the physical environment. [9].

India is known for its architecture — temples, towers and sculptures. These places act as a very
good roosting site for many species of bats. Bats are divided into two primary suborders based
on their dietary preferences: ‘“Megachiroptera”, which comprises fruit-eating bats, and
“Microchiroptera”, which includes insect-eating bats. Both suborders belong to the order
Chiroptera, which refers to hand-winged mammals.

Microchiropterans play incredibly important roles as a primary predator of the night sky. The
most important night swarming insect pests and other destructive insects are kept under check
at no cost. Wildlife is widely recognized as a significant reservoir of potentially zoonotic
microorganisms [10] and [11].

In general, 1,415 microbes are infectious for humans. Of these, 868 are considered to be
zoonotic [12].

Zoonotic pathogens in human populations are due to increased contact between humans and
wildlife [13]. The lack of understanding about the biological and ecological importance of bats
is a significant obstacle to their conservation.

The specific dietary preferences of each bat species highlight their crucial role in maintaining
biodiversity in both agricultural and forest ecosystems. Unfortunately, many of the 119 bat
species found in India are under threat due to habitat loss and overhunting.

Figure - 1 depicts the Schematic diagram showing the steps involved in isolation and
identification of Bacterial flora in the guano of Taphozous melanopogan [14] in Tirunelveli
District
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Figure 1: Schematic diagram showing the steps involved in isolation and identification
of Bacterial flora in the guano of Taphozous melanopogan (Temminck, 1841) in

Tirunelveli District

Based on the investigation from literature review, an attempt has been made to isolate and
identify the faecal microbes from Taphozous melanopogan by using colony morphology, gram

staining techniques, biochemical and 16s sequencing.

REVIEW OF LITERATURE

Bats make up the second largest mammalian order, with around 1,200 species accounting for
almost 257 of the 5,000 mammalian species. The chiroptera order, which is divided into two
suborders, is where bats are classified. The majority of the microbat families are represented
by the yangochiroptera, formerly known as the microchiroptera, and the yinpterochiroptera,
formerly known as the megachiroptera, which encompasses the Megabats. Bat species occur
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on every continent [15].

Microorganisms play an essential role in our ecosystem, as they often have unique functions in
biogeochemical cycles, soil formation, climate regulation, and the control of atmospheric
composition [1]. They are a source of nutrients at the base of all ecological food chains and
webs. Microbes are invisible creatures and include viruses, bacteria, algae, fungi [16]. There is
a remarkable symbiotic relationship between microorganisms and animals. The selection of a
roosting site by animals, such as bats, depends on factors such as the availability of suitable
habitats, the risk of predation, the distribution of food resources, the size of the animal, and the
physical environment [9]. India is known for its architecture — temples, towers and sculptures.
These places act as a very good roosting site for many species of bats.

Microchiropteran bats are recognized as highly effective bio-control agents. Serial dilution
techniques are commonly employed in various fields, including “hospitals”, “public health”,
“virology”, “immunology”, “microbiology”, “pharmaceuticals”, and the “food industry” [17],
[18], [19] and [20] for estimating the concentration (number of colonies, organisms, bacteria
or viruses) by counting the number of colonies that can grow on bacteriological media [21].
The identification of colonies relies heavily on the study of colony characteristics, followed by
various staining and biochemical analyses to effectively identify the microorganisms present
[22]. The Gram stain is a widely used method for classifying bacteria into two groups, Gram-
positive and Gram-negative, based on their permeability to organic solvents in their cell walls
and membranes [23]. Biochemical tests that investigate the enzymatic activities of cells are
also powerful tools for the identification of bacteria [24].

The creation and use of molecular technologies for recognising microorganisms and examining
their activities has exploded recently [25]. When examining instruments designed to detect
microorganisms and their activity, it is possible to distinguish between approaches that focus
on measuring the activity of whole cells and those that are based on nucleic acids and other
macromolecules. Nucleic acid-based technologies, such as PCR amplification and ex situ or in
situ hybridization with DNA, RNA, or even peptide nucleic acid probes, are more commonly
used due to their high throughput potential. These techniques entail looking at microbial DNA
[26] and [27].

MATERIALS & METHOD
Study area and Study animal:

The study was conducted on the Least concern (LC) microchiropteran bat Taphozous
melanopogan, Temmink 1841 ((black-bearded tomb bat) in November, 2019. The bats species
was collected from two localities such as Site — I: Arulmigu Nellaiappar Temple, Tirunelveli
town and Site — II: Arulmigu Jeganatha Perumal Temple, Shenbagaramanallur, Nanguneri
taluk, 33kms south to Tirunelveli, Tamil Nadu, South India by using mist nets for morphometric
measurements and released. The roosting site of Taphozous melanopogan is depicted in Figure
- 2.
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Figure 2: Study area (Site — I: Arulmigu Nellaiappar Temple, Tirunelveli town and Site
— II: Arulmigu Jeganatha Perumal Temple, Shenbagaramanallur, Nanguneri taluk) and
Study Animal (7aphozous melanopogon)

Isolation of bacteria:

The faecal matters was collected by spreading the white paper on the ground in the day roost.
Then the guano was stored in a sterile zipper bag and transferred to Research lab at Zoology
department, Sarah Tucker College (Autonomous), Tirunelveli. The collected guano was
subjected to morphological and microbial studies. For the morphological study the guano was
examined under binocular microscope (Nikon Eclipse 501) and for the microbial study 1gm of
guano is dissolved in 10ml of Double distilled water in a sterile test tubes.

Isolation of pure culture by serial dilution technique:

First, get a sterile micropipette and draw 1 ml of a well-mixed culture into it. Add this sample
to a tube containing 9 ml of double distilled water. This will make the volume of the tube 10
ml and create an initial dilution of 10—1. Mix the dilution thoroughly several times. Use a new
pipette and draw 1 ml of the 10-1 dilution and place it in another tube containing 9 ml of
diluent. Mix the dilution well to create a 10—2 dilution. Discard the pipette in disinfectant. To
make further dilutions, take 1 ml from the previous dilution and add it to 9 ml of diluent [28]
and [29]. And this method was followed by the streak plate technique for isolation of bacteria
at 10°, 10, 10 and 10” in Nutrient agar and in Macconkey agar.

Identification of isolated bacterial colonies:
1. Colony characteristics [30]:

Bacteria grow on solid media as colonies are examined for shape, size, and formation of edges,
chromogenesis, opacity, elevation, surface, consistency and texture. Different species of
bacteria produce very different colonies. From the merging colonies, a well-isolated colony
was picked up for sub-culturing.

2. Gram staining:

The Gram staining technique can be used to examine the characteristics of bacterial isolates by
following a specific procedure. To perform phenotypic examination of bacterial isolates using
Gram staining, start by placing a loop of sterile distilled water on a microscope slide, and then
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touch an isolated colony with an inoculating loop and stir it in the water droplet. After letting
the smear air dry at room temperature, heat fix it by waving the slide over a flame, being careful
not to overheat it. Next, flood the slide with crystal violet and allow it to sit for one minute.
Then, briefly wash the slide with cold water, and flood it with Gram's iodine for one minute,
followed by washing it off with water. Decolorize the slide until the solvent flows colorlessly,
and then flood it with safranine and let it sit for 30 seconds before washing it off. Finally, blot
the slide dry and examine it under a Magnus MLX-B plus binocular microscope with a 100x
oil-immersion objective to observe the Gram reaction.

3. Biochemical and Molecular study (16s sequencing):

Both the biochemical and 16srRNA sequencing was carried out at Yaazh Xenomics,
Coimbatore.

4. Storage of identified microbes:

To preserve bacterial strains, choose a pure, well-isolated colony and stab it into two tubes of
1.2% TSA. These will serve as stock cultures. You can store your stock cultures in the
refrigerator or at room temperature within the range of 80-120C until they are needed, but make
sure to use them within 6 months. Another method is to preserve the bacterial cultures in
nutrient broth with 20% glycerol and keep them at -80°C for up to 2 years. It is recommended
to code or label the stocks based on the source of the samples, date of collection, color of the
colony, and whether or not the colony emits light, for easy identification in further studies [31].
The bacterial cultures can be stored in a lyophilized state for a period of 1 year.

RESULT AND DISCUSSION

The main objective of this study was to isolate the bacteria from the faeces of Taphozous
melanopogan. Two bacterial colonies were observed in streak plates which were done after
serial dilution technique and given in Figure — 3. Streak plate method was more effective for
primary identification and the pore plate for a pure culture of bacteria [28].

Nutrient Agar Macconkey Agar
10-°
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Figure 3: Identified bacterial colonies in the Streak Plate Method (Nutrient agar and
Mac Conkey Agar)
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The isolated strains were identified based on the morphology, Biochemical — Staining, and also
by 16s rRNA sequencing. The Morphological studies of two colonies were observed the first
colony was in fluorescence green colour and the second colony was white. The surface was set
to be fluorescence green irregular for sample-1 and white circular for sample-2. The texture
was said to be moist for both samples. Elevation was observed at the side view of colony 2.

Figure 4: Identification of bacteria by Gram Staining

A biochemical test was performed for the identification and morphological studies by using
gram staining and observed under MAGNUS MLX-B plus binocular microscope. From the
gram staining results, (Figure —4) the first sample showed pink coloured rods which is bacillus
and it indicates gram-negative, and sample — II showed violet in colour, which indicates gram-
positive. The biochemical test results were given in Figure — 5 & Table — 1. Both the strains
show positive results for catalase, oxidase, and TSI test. Only the second strain showed positive
results for citrate and both the strains have an absence of results for the indole and Methyl red

test.
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Figure 5: Routine biochemical test results of the samples (A) Oxidase test. (B) TSI, (C)
Citrate Test, (D) Indole Test
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Table 1: Identification of bacteria by Biochemical analysis

Organisms

Test Colony - 1 Colony — 2
Catalase + +
Oxidase + +

TSI + Gas + Gas

Citrate - +
Indole - -
Methyl Red - -

Since molecular biology plays a vital role in recent days, the sequences need to be studied [32]
and the results show the presence of Pseudomonas aeruginosa and Bacillus wiedmannii. Both
strains are facultative anaerobic bacteria. Sixteen species of bacteria belonging to five different
species in the oral and intestinal region of 7. melanopogan was observed [16]. P. aeruginosa
was the second most frequent nosocomial infection [33]. When concentrating on the diet of the
T melanopogan, it is insectivores [ 15]. This can be done by studying the prey preference, flight
pattern, guano analysis, and also by the remnants present in the site. They are often found in
many places such as caverns, caves, abandoned buildings near water bodies, and also in temples
[34]. They play a valuable role in the ecosystem by consuming millions of insects every year,
helping to stop the spread of disease and limit crop damage [35] and [36]. The diet of this bat
species was previously studied [37] and according to their findings of the dietary composition
is predominated by coleopteran, homoptera, lepidoptera, orthopteran, heiptera, odonata in the
forest and in semi-urban ecosystems Lepidoptera, Coleoptera, Diptera, Orthoptera, Odonata,
Hemiptera, Araneidae, and Homoptera. The predominance of lepidopterans, coleopterans,
dipterans, and orthopterans in the diet of the Black-bearded Tomb Bat. This indicates the
importance of in controlling important insect pests near human habitation and agroecosystems
and this was also proved by [38]. The bacterial cultures are stored in a lyophilized state and
sub-cultured every six months.

DATA AVAILABILITY

The 16S ribosomal RNA gene, partial sequence of P. aeruginosa and B. wiedmannii was
deposited in GenBank under the accession numbers are OP925910 and OP925911.

SUMMARY AND CONCLUSION

Bats are small mammals that have the ability of powered flight. Microchiropterans play a vital
role in agriculture. Megachiropterans are noted for pollination and seed dispersal. The presence
of Pseudomonas aeruginosa and Bacillus wiedmannii was knotted. P. aeruginosa is a rod
shaped gram negative, non-capsulated bacteria and it is known to cause various infections both
in the respiratory tract and gastrointestinal tract in humans and B. wiedmannii is Gram positive
bacteria and cause infection in gastrointestinal illness both in humans and insects. P. aeruginosa
colony can be easily identified by the fluorescent green colour. The microbial flora in bats helps
us to focus on their feeding habits, disproves the myths, will highlight their impact on our
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ecosystem, and make it feasible for the government to take measures for their conservation.
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