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Abstract: Characterization of the Gallus gallus a-
amylase gene family revealed that the chicken genome
contains two distinct amy loci. One of the two loci is
expressed in the chicken pancreas while cDNA clones
for the second locus were detected in a library
constructed from liver mRNA. Fluorescent in situ
hybridization to chromosome spreads showed that the
two loci are both located on chromosome 8 within the
chicken genome.

Moreover, each locus contains both an intact, expressed
gene copy as well as a pseudogene. The expressed gene
and the pseudogene are arranged in a divergent
configuration in the pancreatic amy locus, while in the
hepatic locus the intact gene and the pseudogene are
arranged in tandem. The data suggest a complex
pattern of evolution for the chicken amylase gene family
which includes multiple gene duplication events,
insertion/deletion events, as well as changes in spatial
expression patterns.

1. INTRODUCTION

Kingdom Animalia, Family Phasianidae, Genus
Gallus, Species G. gallus, Subspecies G. g
domesticus. The domestic chicken, Gallus gallus
domesticus, is the world’s most ubiquitous bird.
Chickens being a cheap and easily available animal
protein source, are important to human and also play
a significant role in religion, entertainment (e.g.
cockfighting),
biomedical  research  (e.g.  embryogenesis).
Domestication has led to an impressive
diversification of chicken breeds with more than one
thousand local chicken breeds across the world
(Mariadassou et al., 2021).

ornamental breeding and in

Domestic chickens are believed to have originated in
Southeast Asia, with Thai native chickens being

regarded as the original domesticated chickens.
Because local populations' distinctive genotypes and
features are in danger of disappearing and posing a
threat to a reliable food supply, the decline in the
genetic diversity of native chicken populations
documented in recent genetic research has aroused
concerns. This shows that a higher attention should
be paid to managing the genetic resources of native
chickens. (Dorji ef al., 2012).

Industrial enzymes as industrial biocatalysts pose
numerous advantages over the traditional chemical
process in term of sustainability and process
efficiency. Much scientific research has proven that
marine bacteria were able to produce a wide range of
industrial enzymes. The industrial enzymes derived
from marine bacteria include a-amylase, o-
glucosidase, agarose, a-galactosidase, cellulases,
chitinase, lipase, protease. Some of these marine
bacterial producing industrial enzymes were
Arthrobacter sp, Chromo bacterium sp, Clostridium
sp, Enterobacter sp, Flavobacterium sp, Klebsiella
sp, Pseudoalteromonas sp, Pseudomonas sp,
Psychrobacter sp, Streptomyces sp, Vibrio sp,
Marinobacter sp, Bacillus sp., Etc (Cheng et al.,
2020).

Recent years have seen the emergence of marine
microbes as a prolific resource for the separation of
industrial enzymes. Enzymes secreted by marine
bacteria provide a number of benefits for industrial
use. Since marine bacterial enzymes function best at
high salinities, they can be used in a variety of
abrasive industrial processes. The majority of marine
bacterial enzymes are extremely thermotolerant and
can last for a long time at room temp. (Mohapatra et
al., 2003).
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Accumulation of microbes called lactic acid bacteria
is becoming more and more significant in
biotechnology. They are extensively employed in the
preparation of milk.

Traditionally, the dairy, fermentation, fruit and
vegetable, and livestock feed sectors were the
primary users of LAB. Because lactic acid bacteria
are thought to be harmless for both people and
animals, their significance is constantly expanding
(Kieliszek et al., 2021).

Industrial enzymes producing bacteria from fish. The
gut microbiota in production of digestive enzymes, a
brief introduction regarding endogenous enzyme
activities in fish seems pertinent. It has only been
during the last decade that there has been an
improved understanding of the importance of
commensal intestinal microbiota in fish intestine. The
first studies on enzyme production by the fish gut
bacteria, were reported in 1979. Microbial amylase
activity in the fish gut has been documented in
several studies. Bacteria belonging to Bacillus sp. are
by far the most important source of several
commercial microbial enzymes. Some information is
available regarding production of proteases by fish
gut bacteria. The first studies on protease-producing
bacteria isolated from the digestive tract of fish, Gray
mullet and Grass carp (Ray et al., 2012).

Enzyme production bacteria from silkworm larval
gut. The insect gut is inhabited by a wide diversity of
microorganisms as a result of its constituting
intestinal microbial ecosystem. It has been reported
that many silkworms intestinal bacteria produce
digestive enzymes like amylase and cellulose.
Silkworm intestinal bacteria produce digestive
enzymes like amylase and cellulose (Liand ef al.,
2015).

In the studies described here, we examined the impact
of the signals in the wasp's display using domestic
chicks (Gallus gallus domesticus) in a simulated
prey-learning exercise. The experiment's primary
goal was to see if the display's use of music had any
multimodal impacts. Due to its distinctive buzzing
noise and the exhibition of two well- studied
aposematic cues, the yellow colour and the black
stripes, we discovered the wasp to be the perfect
model organism for our goals. The three signs were
merged to produce synthetic prey that displayed one,
two, three, or none of the wasp-like signs. To enable
the study of the impacts of the signals on the chicks,

three stages of testing were conducted. (Hauglund et
al., 2000).

The use of the developing chicken egg (Gallus gallus
domesticus) in scientific research is discussed in
detail in the present study, with an emphasis on
cardiac development. A schedule of significant
cardiac growth milestones, useful experimental
guidelines, and illustrations of commonly used
experimental methods in chicks are all included
(specifically tissue chimeras, genetic manipulations,
and live imaging). Additionally, this paper discusses
how investigating developmental processes can
improve our comprehension of disease conditions.
(Vilches 2019). The domestic chicken (Gallus gallus
domesticus), which is especially suitable for such
research, was used in this investigation. Young chicks
in controlled settings are readily observed to have a
fear of food and objects. Immuno histochemical
techniques for examining c-fos expression as well as
a brain map are well known. (Perez ef al., 2020).

Food fermentation has been aided by microorganisms
since the dawn of time, and many food products are
still prepared using fermentation techniques. Because
they are more durable than enzymes from plants or
animals, microbial enzymes have a significant impact
on the agricultural industry. Because of their high
uniformity, process change and optimization can be
carried out very simply. They can be made through
fermentation methods in an economical way with less
time and space requirement. Many of these enzymes
have numerous uses in a variety of commercial fields,
for example, amylolytic enzymes have uses in the
culinary, detergent, paper, and cloth industries.
(Raveendran et al., 2018).

Animal and plant sources cannot be explored
commercially due to their little enzyme yield.
Therefore, microbial sources like filamentous fungi
(Aspergillus sp, Penicillium sp and Rhizoctonia
solani), yeasts (Kluyveromyces sp, Pichia sp and
Cryptococcus sp) and bacteria (Streptomyces sp and
Xanthomonas sp) has become an eminent choice for
inulinase production. Microbial sources have
advantages of easy handling, cultivation and genetic
manipulation. Amongst microorganisms, fungal and
yeast inulinases have been studied extensively. In
comparison, a very few studies have been reported on
inulinases from bacterial sources. Due to their simple
molecular organization and high thermostable ability,
bacterial inulinase producers are gaining immense

IJIRT 175314 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2603



© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002

momentum. Inulinases are versatile class of industrial
enzymes which are mainly used for the production of
carbohydrate-derived products like high fructose
syrup, fructooligosaccharides, bioethanol, biofuels,
citric acid, lactic acid etc (Singh et al., 2017).

It has been demonstrated that mangrove habitats are
a possible source for discovering a variety of
bacterial species that make enzymes, proteins,
antibiotics, and have genes for salt tolerance. All of
these bacterial species have the potential to be used
in the future. Due to their high capacity for
production, cheap cost of use, and ease of genetic
modification, bacteria are crucial for the production
of enzymes. Many industries, including food
manufacturing, detergents, textiles, agribusiness,
medicine, medical treatment, and molecular biology,
currently use microbial enzymes (Mamangkey et al.,
2021).

Most commercial enzymes presently in use work
hydrolytically to degrade a wvariety of natural
substances. Due to the prevalence of proteases in the
dairy and detergent sectors, they continue to be the
most common form of enzyme. The second-largest
group consists of various carbohydrases, mostly
amylases and cellulases, which are utilised in sectors
like the flour, cloth, detergent, and pastry industries.
(Kirk et al., 2002). Proteases with unique
characteristics can be produced by genetically
modifying proteases from isolates of Bacillus sp.
Different Bacillus species have also been
investigated for their ability to produce proteases
from other microbes heterologous. A wide variety of
pH as well as temperature action, stable, alkaline and
toxic chemical tolerance, including oxidants and
surfactants, are just a few of the exceptional
properties of bacillus proteases that make them ideal
for many commercial uses. (Danilova and Sharipova
2020).

Initially created as straight forward fermentation
broths of naturally occurring microbes, commercial
enzyme products. Complex combinations of secreted
enzymes generated at comparatively low yields of
less than 10 g/l were frequently the end products.
Currently, recombinant technology accounts for over
90% of commercial enzyme production in order to
optimise product purity and production efficiency.
Expression is carried out in fungal or bacterial hosts
that have been altered to minimise the expression of
heterologous genes and eliminate undesirable side

effects, sometimes to levels considerably above 40
g/l. Proteases, Amylases, Phytases, Laccases,
Cellulases and hemicellulases are also available in
industrial enzymes production (Cherry and Fidantsef
2003).

The success of enzymes in industry is not as high as
expected. This is because they have a biological
origin; they have been selected by nature over
millions of years of evolution to fulfill some
physiological requirements. Most enzymes are
water soluble, which means that the recovery and
reuse of enzymes may not be simple. The target
enzyme will be produced, along with many other
enzymes; this may reduce the final volumetric
activity or if some contaminant enzyme recognizes
the substrate or product, it may decrease the
selectivity or specificity of the process (Rueda ef al.,
2016). The wuse of enzymes as industrial
biocatalystsmay offer many advantages when
compared to traditional chemical processes. On the
other hand, the high selectivity of the enzymes allows
producing a unique product among several possible
ones, reducing the protection-deprotection steps and
the number of by- products. It should be also
considered that, due to the mild experimental
conditions and enzyme selectivity, a process
catalyzed by enzymes could hardly produce any toxic
side-product (Volpato et al., 2010).

Fermentation techniques involved in industrial
enzyme production. They are Strain development,
Solid state fermentation, Submerged fermentation
and Solid liquid separation etc. Because the enzyme
industry is highly competitive, reliable estimates of
the extent to different fermentation techniques are
used are not easy to establish. Although specific
procedures adopted by different manufacturers will
vary to a degree, there remain only two principal
methods of cultivation, i.e., solid state and submerged
fermentation. The bulk of microbial enzymes are
produced in aerobic submerged culture, which allows
greater environmental control of growth factors than
in solid state methods (Lambert and Meers 1983).

The generation of enzymes has a great deal of
promise with solid state fermentation (SSF). The
methods where the raw fermented result may be used
directly as an enzyme source can be of particular
interest. Microbial enzymes have important roles in
bio transformations involving organic solvent media,
primarily for bioactive substances, in addition to their
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traditional uses in the food and fermentation sectors
(Pandey et al., 1999).

The biotechnology industry is expanding worldwide.
In this context, the production of enzymes is crucial
and has enabled large economic benefits. On a global
scale, the market for enzymes has raised billions of
dollars annually, and research work in the area has
benefited from an increasing number of patents and
published scientific articles. The biotechnological
use of bacteria to obtain products of economic
interest, in particular enzymes, has been explored for
a long time. Among different bacterial species, the
genus Bacillus has been extensively prospected in
industrial bioprocess. Other bacterial genera such as
Streptomyces and Pseudomonas are also much
employed as enzyme production sources. Apart from
the application of bacterial species in bioprocessing,
fungal species are also explored in enzyme
technology (Da Silva and Ronivaldo 2017).

The disadvantage of the valve homogenizers when
applied to extraction of heat sensitive materials is the
need for external cooling which can only be applied
after the disruption with the concomitant temperature
increase has taken place. which decreases the
separation efficiency of the -centrifugation. In
addition, the viscosity of the fluid containing the cells
can decrease somewhat after multiple passes, as the
DNA long chain is broken up (Geciova et al., 2002).

The particular role that amylases play in the
commercial starch conversion process makes them
important enzymes. These enzymes have proven
useful in the medicinal, paper, food, sugar, and starch
liquefaction sectors. Amylases are used by the bakery
industry to prevent bread and other cooked goods
from staleness, and by the paper industry to reduce
the viscosity of starch and produce the proper
covering for paper. The amylase enzyme is used as a
digestive help in the medicinal business and for warp

sizing of cloth strands in the textile industry.
Proteases have demonstrated their capacity to
function in conditions of high pH, high temperature,
and the presence of inhibitory substances. Proteases
from other microorganisms and the alkaline protease
generated by Bacilli have generally found more uses
in bio-industries like: medicines, tanneries, food
processing, leather processing, washing powders, and
studies in molecular biology and peptide synthesis
(Nigam 2013).

2. AIM AND OBJECTIVE
Aim

Isolation of Industrial enzyme producing bacteria
from Gallus gallus domesticus

Objectives
1. Collection of buccal swab from Gallus gallus
domesticus.

2. Enumeration of bacteria from the buccal swab.

3. Isolation of Industrial enzyme producing
bacteria using selection agar media.

4. Physical identification of bacteria by Gram
staining and motility test.

5. Biochemical identification of bacteria by IMViC
test.

6. Bulk production of Industrial enzyme producing
organism.

7. Identification of intracellular and extracellular
enzyme producing by well diffusion method.

8. Statistical analysis of result by GraphPad Prism.

3. MATERIALS AND METHODS

Collection of buccal swab from Gallus gallus
domesticus (Chicken)

The sample was collected in the district of Trichy.
The sample were stored under sterile conditions in
refrigerator.

Figure.1 Sample collection
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Preparation of sample

The test sample (Gallus gallusdomesticus) was taken
into spread plate method was used to microbial
isolation.

LB Agar medium

The medium was prepared by dissolving Tryptone-
0.5g, NaCl-0.5g, Yeast extract- 0.25g and agar
powder- 1.75 gm of the commercially available LB
Agar Medium in 100ml of distilled water. The
dissolved medium was autoclaved at 15 lbs pressure
at 121°C for 15 minutes. The autoclaved medium was
mixed well and poured onto 100mm petriplates (25-
30ml/plate) while still molten. LB agar medium by
spread plate method and the plate was incubated at
27° C for 48 hrs. After incubation, bacterial colonies
were isolated and plated in to a fresh plate.

CFU (Colony forming unit)

The given sample (GGD-100 pl) was taken using
spread plate method of test samples by spread plate
method using LB Agar cultured overnight at 37 °C in
a bacteriological incubator.

(No. of colonies x Total dilution factor)
CFU/ml =

Volume of culture plated in ml Gram

Staining
Procedure

Aloop full of bacterial culture was spread in the glass
slide. The slide was smeared in front of the flame.
The slides were stained with crystal violet dye and
kept it for 1 min and washed the slide in a distilled
water. Gram’s iodine was added and incubated for 1
minute, then rinsed with distilled water. The
decolorizing agent was added and kept for 1 min and
then safranin strain was added, after a minute it was
washed using distilled water. The slides were
observed under the Trinocular microscope the purple
colors indicated gram positive bacteria and the pink
color indicated gram negative organism.

Motility test - Hanging Drop Method

Procedure

The motility test was performed by hanging drop
method. The cover slip was taken where its edge was
coated with Vaseline. The test samples were
transferred to the cover slip which was placed over
the cavity slide. The slide was viewed under 100X

magnification and the organisms' characteristics
being motile or non-motile were noted down.

IMVIC TEST (Physicochemical characterization)
Indole test
Procedure

Inoculate the bacterium to be tested in tryptone broth.
To allow incubated at 37°C for 24hrs. After
Incubation add few drops of the Kovac’s reagent.
Becomes the result formation of a red colour ring top
of positive reaction (or) pink colour ring at the top
positive reaction and yellow colour ring at the top
negative reaction.

Methyl red test
Procedure

Inoculate the bacterium to be tested in MRVP broth.
To allow test tube inoculate at 37°Cfor 24hrs. After
incubation add 5 drops of the methyl red reagent.
Formation of red colour ring top of the positive
reaction, formation of yellow colour ring at top
negative reaction.

Voges Proskauer test
Procedure

Inoculate the bacterium to be tested in MRVP broth.
To allow Incubate at 37°Cfor 48hrs.After incubation
add 0.6ml of alpha naphthol add 0.2ml of 40% KOH
to the broth. Allow tube to stand for 15 minutes.
Formation of red colour ring positive reaction and
formation of yellow colour ring negative reaction.

Simmons Citrate Utilization test
Procedure

Pick up bacterial colonies from straight wire,
inoculate into slant of Simmons citrate agar. To allow
Incubate at 37°C for 24 hrs. Finally, Medium colour
change from green to blue positive reaction. Medium
colour changes green to yellow negative reaction.
Enzyme producing bacteria using selective media
Milk agar medium

The medium was prepared by dissolving Peptone-
0.5g, Nacl-0.5g, Yeast extract- 0.2g, Beef extract-
0.1g, Milk powder- 0.1g and agar powder- 1.75 gm
of the commercially available Milk Agar Medium in
100ml of distilled water. The dissolved medium was
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autoclaved at 15 Ibs pressure at 121°C for 15 minutes.
The autoclaved medium was mixed well and poured
onto 100mm petriplates (25-30ml/plate) while still
molten. Milk agar medium by spread plate method
and the plate was incubated at 27° C for 48 hrs. After
incubation, bacterial colonies were isolated and
plated in to a fresh plate.

Starch agar medium

The medium was prepared by dissolving Peptone-
0.5g, Nacl-0.5g, Yeast extract- 0.2g, Beef extract-
0.1g, Starch powder- 0.1g and agar powder- 1.75 gm
of the commercially available Milk Agar Medium in
100ml of distilled water. The dissolved medium was
autoclaved at 15 Ibs pressure at 121°C for 15 minutes.
The autoclaved medium was mixed well and poured
onto 100mm petriplates (25-30ml/plate) while still
molten.

Starch agar medium by spread plate method and the
plate was incubated at 37° C for 48 hrs.

After incubation, bacterial colonies were isolated and
plated in to a fresh plate.

Enzymatic activity of bacteria

Enzymes that are present inside the cell membrane
are called intracellular enzymes and extracellular
enzymes are those which are present outside the cell.
Intracellular enzymes may reside in the cytoplasmic
fluid or they may be bound to cellular organelles. The
synthesis of enzymes takes place within the
cytoplasm.

The bacterial culture was inoculated in the 100 ml
nutrient broth and incubated for 24hrs at 37°C. The
OD value of bacterial culture was measured using a
colorimeter at 600 nm. The bacterial culture was

Table.1 CFU values of test sample

further centrifuged at 3500 rpm for 10 mins. The
supernatant was collected and screened for the
presence of extracellular enzyme production. The
bacterial pellet was collected and lysed using 0.1 %
of TRITON X — 100 at 4°C for 1 hr. The bacterial
lysate was centrifuged at 5000 rpm for 10 min and
screened for intracellular enzymatic activity using the
substrate-based agar well diffusion method. The zone
of clearance made by the test samples was assessed
for the presence of intracellular and extracellular
activity

4. RESULT AND DISCUSSION

Enumeration of bacteria from the buccal swab of
GGD

We have taken 100ul of test sample. Bacteria were
enumerated by spread plate method. The CFU/ml
was found to be 2.3 x102.

Figure.2 Enumeration of microorganism from test
sample-Buccal swab

S. IName of the test [No. of bacterial colonies- [Total volume of test |CFU/ml/gm-24 hrs
INo samples 24 hrs sample

LB Agar 100 pl LB Agar
1. GGD 23 2.3x10?

Isolation of Industrial enzyme producing bacteria using selective agar media Bacteria were isolated from group

of colonies.
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Figure.3 Isolation and selection of Industrial enzyme
producing bacteria

Physical identification of bacteria by Gram staining
method

The isolated bacteria were observed by compound
microscope. We have taken loop full of bacterial
culture for to do the gram staining procedure. The
organisms were identified based on color and shape.
Gram-positive organisms are either purple in color,
while gram- negative organisms are either pink or red
in color. Bacilli are rod shaped, while cocci are
spherical. In our findings we identified different types
of microbial colonies from test sample.

They are: 1) Gram negative — Rod chain 2) Gram
negative- Cocci chain 3) Gram negative- Rod 4)
Gram negative- Cocci chain 5) Gram negative- Rod
chain
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4- Gram negative- Cocci chain
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Figure.4 Different microbial colonies using gram staining
Table.2 Result of Gram staining

S.No  [Name of the sample Result of gram staining

1. 1- Gram negative- Rod chain
2. 2- Gram negative- Cocci chain
3. GGD 3- Gram negative- Rod

4. 4- Gram negative- Cocci chain
5. 5- Gram negative- Rod chain

Physical characterization of bacterial isolate by motility test

The motility test was performed by hanging drop method. Hanging drop method showed that the isolated bacteria
were motile.

Table.3 Motility test - Hanging drop method

S. No Name of the sample No. of colonies | Result of Hanging Drop method

1. GGD 2 Motile
Biochemical characterization of probiotic bacteria by 1) Indole test: Negative 2) Methyl-Red test: Positive
IMVIC test 3) Voges- Proskauer test: Negative
IMVIC test results showed 4) Citrate test: Negative

Figure.5 IMVIC test
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Table.4 Results of IMVIC test

S.NO IName of the test [Name of the Physico chemical [Results
samples characterization test

1. Indole test -

2. Methyl red test +

3 GGD \Voges Proskauer test -

4. Simmons Citrate Utilization test -

Bulk production of Industrial enzyme producing organism
Industrial enzyme producing bacteria were produced by bulk production manner using Milk agar medium

Figure.6 Enzyme producing bacteria using selective Media (Milk agar)
Industrial enzyme producing bacteria were produced by bulk production manner using starch agar medium.

Figure.7 Enzyme producing bacteria being selective media (starch agar)
Enzymatic activity of bacteria

The zone of clearance made by the test samples was zone of inhibition. Test sample bacterial lysate from
assessed for the presence of intracellular and starch agar medium showed 9.5+0.7 zone of
extracellular activity. Test sample bacterial lysate and inhibition and the supernatant did not show any zone
supernatant from milk agar medium did not show any of inhibition.
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Supernatant

Figure.8 Enzymatic activity of bacteria
Table.5 Zone of inhibition

S.NO  [Name of medium Lysate Supernatant
Milk agar medium 0 0
2. Starch agar medium 9.5+0.7 0
Zone of inhibition 5. CONCLUSION
Zone of inhibition have showed in this graph.
Starch agar medium Bacteria were isolated from Gallus gallus domesticus

15
buccal sample contains Industrial enzyme producing

—~E
E“ bacteria. The zone of clearance made by the test
é samples was assessed for the presence of intracellular
:'Z * and extracellular activity. Enzymes which are present
S 0 in our test sample shows enzymatic activity.
db&“ ‘&@*“ Industrial enzymes are important for various
& biotechnological application.
GGD

Figure.9 Zone of inhibition
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