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ABSTRACT
India, ranking first in poultry meat production in the world has a sizeable population of
country fowls (Gallus domesticus), reared in rural backyard poultry farms with low output due
to conventional feeding practices and high incidence of parasitic infections owing to poor
veterinary coverage. Acuaria spiralis is a highly pathogenic parasitic infection of poults and is
widely prevalent in domestic fowls causing loss of production and high bereavement.
Moreover, it often eludes proper diagnosis due to lack of adequate and precise pathological
portrait hindering thereby timely prophylaxis. The present paper reports the pathological
findings of A. spiralis infection with a detailed morphological description of adult nematodes
in 23 Desi fowls (Gallus
domesticus) carcasses with
the reported symptoms of
retarded growth, weakness
and anemia presented to the
Department of Veterinary
Pathology
for
necropsy
diagnosis
from
the
surrounding villages during
the period of June 2015 to
March
2016.
Necropsy
examination of dead birds
revealed
emaciation
with
enlarged
proventriculus.
Grossly, the proventriculus
was round and hard. The
lumen of the proventriculus
revealed thickened nodular
mucosa along with deeply buried slender parasites. The lumen was greatly reduced and the
mucosa was covered with white slimy mucous exudates. The parasites collected from
affected organs were processed and later were identified as Acuaria spiralis, based on their
morphological characteristics. Histologically, the proventriculus revealed haemorrhages and
the cut section of parasites. Degenerative changes and necrosis of glandular epithelium in
focal areas along with infiltration of inflammatory cells, especially eosinophils, in lamina
propria were observed. Dilated glands of proventriculus revealed cystic changes and
hyperplasia of glandular epithelium in non affected glands. This study implicates that
parasitic proventriculitis caused due to A. spiralis, being transmitted through consumption of
insects of orthopteran species can be averted with regular deworming of birds besides
neutralizing the intermediate hosts (arthropod vectors) by using phytochemical sprays in the
vulnerable zone.
KEY WORDS
Acuaria spiralis, Desi Fowl, Gallus domesticus, Histopathology, Proventriculus
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INTRODUCTION
India is the largest producer of poultry meat in the world and backyard poultry (Gallus
gallus) constitutes 15% of the total poultry output (Landes et al., 2004). Among the diverse
animal husbandry practices, poultry farming is the highly cost effective next to fish rearing in
the animal husbandry sector. India has one of the world’s largest and fastest growing poultry
industries, ranking third in hen egg production and sixth in broiler meat production (USDA
2011).
Traditionally, domestic fowls (Figure-A), reared in villages under conventional feeding
system with inadequate veterinary aid are markedly prone to parasitic and other infections
(Zuk et al., 1998).

Acuariasis is caused by a spirurid nematode Acuaria spiralis (Figure-B), prevalent widely in
tropics and sub tropics, but with less frequent occurrence in domestic and game birds (Joshi
and Kamalapur, 1971). Among the 15 species of acuaroid nematodes, A. spiralis is the most
pathogenic nematode in a wide variety of birds with indirect life cycles (Churria et al., 2011)
with intermediary hosts such as the pill bugs (Armadillidiumvulgare) and the sow bugs
(Porcellioscaber) causing proventricular lesions (Figure-C).
A. spiralis parasites are transmitted by the consumption of
insects of orthopteran species (Figure-D). Back yard poultry
are mainly reared on free range system, thus making it
difficult to restrain the birds from the consumption of
intermediate hosts. This parasite causes severe
proventriculitis (Nagy et al., 1977) and in heavy infections, it
causes fatality in birds besides inflicting huge economic
losses in terms of poor weight gains, delayed maturity, reduced egg production and
decreased feed efficiency in sub lethal infections (Karstad and Sileo, 1971; Ramaswamy and
Sundaram, 1981).
The present paper reports the pathological findings of A. spiralis infection with a detailed
morphological description of adult nematodes infesting country fowls.
MATERIALS AND METHODS
Dead desi chicks (23) of five to seven months old were presented to the Department of
Veterinary Pathology, NTR College of Veterinary Science, Gannavaram by the local
www.animalsciencereporter.com
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veterinarians and the poultry farmers for necropsy studies to know the cause of perpetual
deaths during the year 2015-16, and to devise the steps to be taken to prevent further
casualties in the affected flocks.
Systematic examination during postmortem revealed a bunch of small nematodes with
anterior ends penetrated in to the mucosal layers of the proventriculus. The worms were
carefully extracted from the mucosal layers of the proventriculus and were washed with
normal saline to make them free from the adhered digestive slurs, and were fixed in 10%
formalin for further processing.
Formalin fixed specimens were treated with lactophenol for detailed morphological studies
as per the guidelines of Yamaguti (1961) and Soulsby (1982). Infected tissues from the
proventriculus were fixed in 10% neutral buffered formalin, embedded in paraffin blocks for
tissue sections and stained with haematoxylin and eosin (Luna, 1960) for histopathological
studies. Faecal samples of the birds from the affected flocks were collected for routine faecal
examination to study the characteristics of parasitic eggs.
RESULTS AND DISCUSSION
At necropsy, gross examination of the birds revealed anemia, weakness, emaciation, and
poor feathered condition with atrophied muscles especially in the pectoral muscles,
supporting the history of symptoms like anemia, drastic weight loss, anorexia and weakness.
Systematic examination the visceral organs were evidenced with extensive thickening of
proventriculus, which was hard to touch. When cut opened, narrow lumen was found to be
blocked with whitish slimy mucous exudates. On scraping the mucosal layers, numerous
white coiled parasites with deeply invaginated anterior portions in the mucosal layers of
proventricular glands were observed and their posterior portions were freely hanging
towards the luminal surface (Figure-1). Similar findings were noticed in the earlier reports in
captive Rosellas in Argentina (Churria et al., 2011) and in fowls with experimental
monospecific infections with A. spiralis (Ramaswamy and Sundaram, 1985).
The mucosal surface of the proventriculus revealed severe hemorrhages and sloughing of
mucosal layers. Histopathological studies of proventricular glands revealed cut section of the
adult parasites with severe hemorrhages in the mucosal layers and also degenerative
changes in the proventricular glands (Figures- 2, 3, 4). Sections from few proventricular
glands showed squamous metaplasia, atrophyandcystic spaces of glands with intraluminal
infiltration of inflammatory cells (Figure-5). A clear cut demarcation was noticed by affected
and few non-affected proventricular glands revealing hyperplasia of glandular epithelium
(Figure-6).
Infiltrations of RBC, eosinophils, chronic inflammatory cells and few giant cells were
noticed in almost all sections of proventricular glands (Figure-7) and these findings were
similar to the findings of earlier reports (Ramaswamy and Sundaram, 1985; Churria et al.,
2011; Bal et al., 2015).
Morphologically, the adult worms were short, stout, coiled and white in colour. Morphometric
analysis of male nematodes revealed that the parasites were 3.1 to 4.3 mm long and had
two unequal spicules. Left spicule was longer and slender compared to right spicule, which
was short and stout (Figure- 8). Female nematodes were larger than males, and ranged
www.animalsciencereporter.com
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between 5.2 and 7.1 mm in length with vulva opening at its posterior region. Both the male
and female worms showed characteristic cuticular thickenings (cardons), which were
extended from the base of the lips with recurrent back towards the anterior end and were
devoid of anastomosis (Figures- 9, 10). Our findings were similar to earlier reports (Zhang et
al., 2004; Srinivasa Murthy and Panda, 2015).
Eggs recovered from faeces ranged 30-40um in length and 19-23um in width with a thick
clear shell and contained fully formed larvae (Figure- 11).

Fig-1. Gross photograph of thickened proventriculus showing short thick coiled
parasites with anterior ends penetrated in to the mucosal layers.

Fig-2. Microscopic photomicrograph showing cut section of two A. spiralris worms in the
lumen of proventriculus.
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Fig-3. Section showing hemorrhages and infiltration of inflammatory cells in the mucosa of
proventriculus.

LS

Fig- 4. Longitudinal section (LS) of parasite showing uterus filled with ova and also
degenerative changes in the surrounding glands of proventriculus.
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Fig-5. Dilated glands of proventriculus showing cystic changes and hyperplasia of glandular
epithelium in the non affected glands.

Fig – 6. Non-affected proventricular gland ( Arrow) showing hyperplasia of glandular
epithelium.

Fig-7. Section showing severe infiltration of eosinophils, mononuclear cells and few giant
cells in proventricular glands.
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spicules

Pre cloacal papillae

Cloacal openining

.
Fig-8. Male worm posterior end showing precloacal and post cloacal papillae with bluntly
rounded tail revealing two unequal spicules at its posterior end.

a

b

Fig-9 a. Anterior end of female worm showing the lateral ventral cordons, descending branch
367.44um long and recurrent branch 229.65 um long,
b. Male worm showing descending branch 443.99um long and recurrent branch 278.58 um
long.
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Fig. 10 a. Posterior end of female worm showing short cone shaped tail and presence of
vulva at 0.96 mm from posterior end.
b. uterus packed with eggs and passing of embryonated egg (arrow) through the vulva
opening.

Fig-11. Photograph showing larvae containing ellipsoid egg 34um length and 15 um width.
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CONCLUSION
Parasitic proventriculitis caused due to A. spiralis were transmitted by the consumption of
insects of orthopteran species. Since back yard poultry are mainly reared on free range
system, it is highly difficult to restrict the movement of the birds approaching the intermediate
host. So, the farmers should be advised for regular deworming and use of phytochemical
sprays which are lethal to arthropod vectors.
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ABSTRACT
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ABSTRACT
In Marathwada region, ruminants depend on year-round grazing on natural pastures or the
animals are fed with cut grasses and crop residues. However, both of these residues are a
poor source of protein but high in fiber content. Most of this area faces seasonal dry periods
in which the availability of pasture decreases and its quality deteriorates due to reduction in
the content of digestible energy and nitrogen. The present study was conducted to know the
actual chemical composition of different crop residues of this region before and after
treatment with 2% & 4% urea, since accurate chemical composition helps in the computation
of balanced ration for animals for sustainable animal husbandry practices. The chemical
composition of different crop residues, viz., dried sugarcane tops, jowar straw, wheat straw,
paddy straw, soybean straw and dry natural grass (n=6) was analysed (AOAC, 2005) and
the comparative results were interpreted. The study indicated that crude protein content was
the highest in soybean straw (5.38±0.01%) and the lowest in dried sugarcane tops
(1.90±0.03%). The crude fiber level in dry grass (48.75±0.27%) was higher than crop
residues. The NFE value (55.02±0.20%) was more in dried sugarcane tops than other crop
residues. After 4% urea treatment, the crude protein level was the highest in paddy straw
(9.38±0.01%) and the crude fiber content was the lowest in dried sugarc ane tops
(26.00±0.09%).
KEY WORDS
Chemical composition, Crop residues, Marathwada, Urea treatment
Author attribution: 1Farm Manager, Cattle Breeding Farm (CBF), 2Deputy Director Research,
CBF, 3Assistant Professor, Department of Animal Nutrition, 4Assistant Professor,
Department of Vety. Pharmacology & Toxicology, College of Veterinary and Animal
Sciences (COVAS), Maharashtra Animal and Fishery Sciences University (MAFSU), Udgir,
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Maharashtra,
India413517. 1Corresponding
author
(e-mail:
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INTRODUCTION
Crop based animal production system is one of the three primary production systems
followed across the world for livestock production. Under mixed farming scenario, ruminant
production, to a larger extent, is dependent on feeding practices based on crop residues
(Devendra and Leng (2011).
In Marathwada region, ruminants depend on year-round grazing on natural pastures or the
animals are fed with cut grass and crop residues. However, both of these residues are a
poor source of protein and high in fibre content. Most of this area faces seasonal dry periods
in which the availability of pasture decreases and also its quality by a reduction in the
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content of digestible energy and nitrogen, since nutritive values are amenable to change
according to the agro-ecological zone (Savadago, 2000).
So as to make available alternative fodder to animals during fodder scarcity and supply crop
residues to animals with improved quality, it was planned to study the comparative chemical
composition of different crop residues in Marathwada region, before and after treatment with
2% and 4 % urea, since accurate chemical composition helps in computation of balanced
ration for animals and for sustainable animal husbandry practices.
MATERIALS AND METHODS
Dried sugarcane tops, Jowar straw, Wheat straw, Paddy straw, Soybean straw, Dry Natural
grass were collected and analyzed for chemical composition (AOAC, 2005). Urea +
Common Salt treatment was carried out on each of the crop residues (n=6) at 2% and 4%
level of urea supplementation.
The treated crop residues were kept packed or in air-tight plastic drums for 21 days. After 21
days, treated crop residues were opened and the samples of each crop residue treated with
urea were analyzed for chemical composition. The data was analyzed and results
interpreted. After 21 days, treated crop residues were opened and the samples of each crop
residue treated with urea were analyzed for chemical composition.
The data was analysed by using t test / single factor ANOVA method & Duncan’s multiple
range test.
RESULTS AND DISCUSSION
It is depicted in Table 1 that the crude protein level was more in Soybean straw
(5.38±0.01%) and less in dried sugarcane tops (1.90±0.01% ) and the differences in crude
protein levels were statistically significant (P≤0.01). The crude fibre level was higher in dry
grass (48.75±0.27%) than the crop residues. The NFE value (55.02±0.20%) was more in
dried sugarcane tops than other crop residues. NFE value depicts the soluble carbohydrate
content available in crop residues. Total ash content was the highest in paddy straw
(16.02±0.05%) and the lowest in jowar straw (6.62±0.04%). Highest level of ether extract
was found in soybean straw (1.80±0.006%), which was significantly (P≥0.01) higher than
others. The lowest level of ether extract was in wheat straw (0.96±0.003%).
From the table 2, it is indicated that significant (P≤0.01) variation in crude protein level of
different crop residues after 2 % urea treatment. CP value was the highest in Soybean straw
(6.42±0.04%) and the lowest in dried sugarcane leaves (3.31±0.01%). In case of total ash,
non-significant (P≥0.01) differences were found between soybean straw, jowar straw, wheat
straw and dried sugarcane leaves, and was significantly (P≤0.01) higher in rice straw
(19.93±0.11%) than the others.
The crude protein level was significantly (P≤0.01) higher in rice straw (9.38±0.01%)
compared to other crop residues after 4% urea treatment. The crude fibre level in dried
sugarcane tops (26.00±0.09%) was significantly (P≤0.01) lower after 4% urea treatment.
Decrease in crude fibre level enhances digestibility.
Mao Huaming and Feng Yanglian (1991) have reported that urea treatment of rice straw and
wheat straw increased the CP content by 3.5 times (8.3% vs. 3.1%). Pachauri et al. (2010)
reported higher CP value of treated wheat straw than untreated wheat straw. It has been
www.animalsciencereporter.com
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reported (Malekkhahi et al., 2012) that CP was increased and fibre fraction was decreased
following chemical treatment for sesame residues. Tiwari et al. (2013) have reported
increase in CP content in sugarcane tops due to urea treatment. Shelke et al. (2014) have
reported decrease in CF level in urea treated soybean straw than in untreated straw, and 1.5
times increase in DCP over that of untreated Soybean straw.
Table-1: Comparative study of proximate principles (%) in different crop residues (%
DMB)
Proximate
principle (%)
Moisture
Dry matter
Crude protein
Ether extract
Crude fiber
Total ash
NFE

Dry
grass
7.02b
±0.15
92.98a
±0.15
4.41bc
±0.03
1.04a
±0.01
48.75b
±0.27
8.81a
±0.04
31.12a
±0.17

Soybean
straw
2.78a
±0.07
97.22b
±0.07
5.38c
±0.01
1.80b
±0.006
47.21b
±0.24
9.81a
±0.01
35.80a
±0.21

Jowar
straw
3.57a
±0.10
96.43b
±0.10
2.25ab
±0.03
1.28a
±0.006
39.51ab
±0.27
6.62a
±0.04
50.3b
±0.27

Wheat
straw
3.04a
±0.06
96.96b
±0.06
2.84ab
±0.04
0.96a
±0.003
37.03a
±0.11
9.50a
±0.02
49.68b
±0.07

Rice
straw
3.08a
±0.07
96.92b
±0.07
4.35bc
±0.05
1.28a
±0.006
42.72ab
±0.14
16.07b
±0.05
35.57a
±0.13

Sugarcane
leaves (dried)
4.42ab
±0.04
95.58b
±0.04
1.90a
±0.03
1.28a
±0.005
33.97a
±0.17
7.83a
±0.06
55.02b
±0.20

[Means bearing different superscripts in a row differ significantly (P≤0.01)]
Table-2: Comparative study of proximate principles (%) in different crop residues after
2% urea treatment (%DMB)
Proximate
principle (%)
Moisture
Dry matter
Crude protein
Ether extract
Crude fiber
Total ash
NFE

Dry
grass
36.14ab
±0.77
63.86ab
±0.77
4.90ab
±0.01
0.54a
±0.03
35.60c
±0.33
7.12a
±0.08
53.27b
±0.14

Soybean
straw
36.87ab
±0.41
63.13ab
±0.41
6.42b
±0.04
1.65c
±0.02
33.73bc
±0.47
7.59a
±0.06
50.30ab
±0.64

Jowar
straw
35.16a
±0.26
64.84ab
±0.26
4.19ab
±0.02
1.32bc
±0.009
36.98c
±0.07
6.04a
±0.03
51.40ab
±0.11

Wheat
straw
34.51a
±0.17
65.49a
±0.17
3.65a
±0.02
1.00ab
±0.004
31.31abc
±0.11
10.37a
±0.04
53.67b
±0.14

Rice
straw
35.05a
±0.34
64.94ab
±0.34
5.59ab
±0.03
1.26bc
±0.002
27.58a
±0.21
19.93b
±0.11
45.63a
±0.16

Sugarcane
leaves (dried)
40.54a
±0.94
57.79a
±2.18
3.31a
±0.01
0.82ab
±0.003
28.20ab
±0.23
11.11a
±0.04
56.44b
±0.18

[Means bearing different superscripts in a row differ significantly (P≤0.01)]
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Table-3: Comparative study of proximate principles (%) in different crop residues after
4% urea treatment (%DMB)
Proximate
principle (%)
Moisture
Dry matter
Crude protein
Ether extract
Crude fiber
Total ash
NFE

Dry
grass
36.75a
±0.70
63.25a
±0.70
5.89ab
±0.09
0.85a
±0.02
35.61c
±047
9.53a
±0.04
45.52a
±0.33

Soybean
straw
35.02a
±0.40
64.99a
±0.40
7.78bc
±0.04
1.62b
±0.006
32.03bc
±0.31
9.96a
±0.04
48.62ab
±0.37

Jowar
straw
35.02a
±0.21
64.98a
±0.21
7.63bc
±0.01
1.37b
±0.003
35.10bc
±0.27
5.44a
±0.04
50.46ab
±0.32

Wheat
straw
35.46a
±0.37
64.54a
±0.37
6.64ab
±0.01
0.81a
±0.002
29.40ab
±0.23
9.75a
±0.02
53.40b
±0.24

Rice
straw
36.28a
±0.27
63.72a
±0.27
9.38c
±0.01
1.12ab
±0.005
29.35ab
±0.05
19.33b
±0.02
40.83a
±0.06

Sugarcane
leaves (dried)
36.17a
±0.51
64.00a
±0.42
5.10a
±0.05
1.37b
±0.009
26.00a
±0.09
9.49a
±0.04
58.04b
±0.10

[Means bearing different superscripts in a row differ significantly (P≤0.01)]

CONCLUSION
It is concluded that the soybean straw had the highest amount of crude protein as compared
to other crop residues and on urea treatment the increase was the highest in paddy straw. It
was found that crude fiber level was the lowest in dried sugarcane leaves.
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ABSTRACT
CHARACTERIZATION OF LACTIC ACID BACTERIA ISOLATED FROM
GOAT AND CAMEL MILK AND THEIR EFFECT ON BACTERIAL
PATHOGENS

Mahima Verma
ABSTRACT
Milk due to its high nutritive content, can support a rich micro-biota with varied properties;
some facilitate dairy fermentations, some cause spoilage, some promote health, others
cause diseases. Lactic Acid Bacteria (LAB), generally regarded as safe (GRAS) are probiotic
in nature. GRAS, due to their pro-health benefits is of particular importance. They prevent
food spoilage and are known to alleviate lactose intolerance, peptic ulcers, and diarrhea,
thus, boosting the intestinal functions. They also stimulate the immune system, prevent
colon cancer, have anti-allergic and antifungal effects, and can influence brain functions,
viz., depression and anxiety as well.
Goat and camel are animals of arid regions and survive adverse climatic conditions with
extreme temperatures and water scarcity. The goat and camel milk are a rich source of
many vitamins, minerals and are abundant in proteins with remarkable intrinsic therapeutic
properties. Milk from these animals can be consumed even by lactose intolerant people.
Camel milk does not contain β-lacto globulin and contains non allergen A2 subtype beta
casein compared to A1 beta casein in cow’s milk. The present study was planned with a
clear hypothesis that the probiotic lactic acid bacteria isolated from camel and goat milk will
have stable growth and enhanced antimicrobial property as these animals survive extreme
climatic conditions and also their milk has inherent unique properties. The entire study has
been organized into the following three chapters.
Assessment of Milk for food borne pathogenic bacteria and isolation of Probiotic
Lactic Acid Bacteria: A total of 168 milk samples of goat and camel milk were examined
comprising 106 from goats and 62 from camels collected during the three seasons over two
consecutive years from four different breeds of goats and camels. Milk samples were
enriched for lactic acid bacteria (LAB) in selective media MRS (de Man Rogosa Sharpe).
Occurrence of LAB was confirmed from 60.4% of goat milk samples and 29% of the camel
milk samples; while samples collected in summer season showed increased bacterial load.
Statistical analysis shows a significant difference (p≤0.05) in the occurrence of LAB in milk
samples collected in different seasons but not in the samples collected from different breeds.
Isolation of other food-borne bacteria, viz., E. coli, Salmonella and Staphylococcus was done
from these samples. These bacteria are responsible for food-borne illnesses and have been
reported to be a cause of many outbreaks around the world. Statistical analysis showed a
significant difference (p≤0.05) in the occurrence of these three pathogenic bacteria in the
samples of milk collected from different breeds in different seasons. Thus, it is obvious that
environmental conditions directly affect the milk composition and the indigenous micro-biota
in milk. The 360 confirmed LAB isolates were subjected to screening for their antimicrobial
activity.
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The indicator strains used were the five major food borne pathogens, viz., Escherichia coli,
Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes and Cronobacter
sakazakii. Only 18 isolates showed broad spectrum antimicrobial property and checked the
growth of all the five pathogenic bacteria (gram positive and gram negative). 11 LAB isolates
were from goat milk and 7 from camel milk. Co-occurrence of the food borne pathogenic
bacteria was not found in the samples from which these 18 probiotic LAB were isolated.
These isolates were further characterized biochemically and molecularly.
Characterization of Lactic Acid Bacteria: The antibiograms (Antibiotic susceptibility
patterns) of LAB did not show any specific distinguishing feature amongst the isolates. All
the isolates were found susceptible to Penicillin, Methicillin, Oxacillin, Erythromycin,
Ampicillin, Gentamicin, Chloramphenicol, and Clindamycin. LAB isolates were resistant to
Vancomycin, Teicoplanin, Ceftazidime, Cefoxitin, Ciprofloxacin, Fosfomycin and
Nitrofuratoin. The susceptibility for different isolates as recorded showed variation.
The whole cell protein profiling of the selected 18 isolates was conducted on SDS PAGE. A
distinct difference was observed in protein patterns of isolates from goat and camel milk.
Further, for identification, the LAB isolates were grouped into five groups based on their
physiological and biochemical behavior. Cell morphology, growth at different temperatures,
media pH and media salt concentrations were studied along with mode of glucose
fermentation and sugar fermentation profiles to divide the isolates into homo-fermentative
Enterococcus, Lactococcus, Pediococcus, Lactobacillus and hetero-fermentative
Leuconostoc.
DNA was extracted and RAPD (Random Amplified Polymorphic DNA) was performed using
primer M13 (5’ – GAG GGT GGC GGT TCT – 3’). 16S rRNA gene was amplified to identify
the isolates through sequencing. The isolates were confirmed as Pediococcus acididlactici.
The sequences were submitted to NCBI GenBank and the accession numbers obtained
were KY411915, KY411916, KY41827 and KY508242.
Optimization of Antimicrobial Activity of Lactic Acid Bacteria: Antimicrobial activity was
determined by the agar-well-diffusion method for cell cultures, cell free supernatant and
bacteriocin containing supernatant under varying media composition and culture conditions.
The optimum conditions for antimicrobial activity and bacteriocin production were incubation
at 37⁰C for 18 hours, in a media with pH 6.5, containing dextrose or mannose as the
carbohydrate sources. Increasing Tween-80 conc. and NaCl conc. also enhanced the
inhibition zones showing an increased antimicrobial activity in-vitro.
The deliverables of the study are that the partially purified bacteriocin may prove to be a
good bio-preservative and a good substitute for antibiotics. The culture itself may be
implemented as a probiotic starter culture and even introduced in marketed dairy produc ts
and other fermented products. The antimicrobial potential and stability of these isolates may
find their use in industries and medical care.
CONCLUSION: The findings of the present study are important to various industrial and
medical applications. The present study is a humble step towards a systematic research
approach to utilize LAB from camel and goat milk. Further, molecular and analytical research
is required to apply this concept of immense therapeutic and commercial value.
KEY WORDS: Antibiogram, Bacterial pathogens, Camel milk, Lactic acid Bacteria, Goat milk
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