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that the neoplastic cells were negative for lymphoid origin 
cell markers. This indicates that that the cells were not of 
lymphoid origin viral disease conditions such as Marek’s 
disease, other serogroup of ALV or Reticuloendotheliosis. 
CD molecules are cell surface markers which are very 
useful for the identification and characterization of 
leukocytes and the different subpopulations of leukocytes. 
So such studies are helpful in identifying the origin of cells 
among the neoplastic cells.

 Further ALV-J serogroup was confirmed by PCR 
technique. Myeloid leukosis broadly involves both 
myeloblastic myeloid leukosis (myeloblastosis) and 
myelocytic myeloid leukosis (myelocytomatosis). The 
disease has become particularly prevalent in broiler 
breeders infected with subgroup J of ALV in many 
countries. Over the past decade, many myeloid tumor 
cases induced by ALV have been reported, especially 
involving ALV-J (Cheng et al., 2010). At first, it was only 
found in white meat-type breeders. Later, it was discovered 
that there were a growing number of AL cases in layers and 
local meat-type chickens. The ALV-J have changed 
rapidly, which results in a change in host range, first 
infecting meat-type chickens and layer flocks, then 
detected in wild ducks in China. Molecular characterization 
of ALV-J in wild ducks in China identified amino acids 
substitutions when compared with the prototype strain 
HPRS-103. These substitutions might be related with 
changes in the host range and pathogenicity of ALV-J 
(Zeng et al., 2014).

 Avian retroviruses can be transmitted vertically 
from dams to offspring; embryos and tissue cultures 
prepared from such embryos may harbour such viruses 
(Fadly and Payne, 2003). Therefore, embryos or cells 
prepared from infected embryos could serve as a source of 
retrovirus contamination of poultry and of other vaccines 
produced from such ingredients. Source of these ALV 
infections to poultry might be due to the contaminated MD 
vaccines. Mohamed et al. (2010) revealed presence of 
ALV-A in 5 samples out of 13 (38.46%) commercial MD 
vaccines, while ALV-J was detected in 2 cases out of 13 
commercial MD vaccines. An effective treatment or 
vaccine against these ALVs is not currently available. As a 
result, the control of ALV infections mainly depends upon 
early detection and limitation of the virus carriers to 
prevent the vertical and horizontal transmission. 
Meconium for chicks and fecal matter contain high 
concentrations of ALV and are an important source of virus 
for horizontal transmission to the birds. The horizontal 
transmission that occurs through close contact with 

infected birds is a major challenge for the eradication 
programs since the spread of infection can rise quickly 
during the first few weeks of infection (Venugopal, 1999). 
Continuous monitoring and elimination of infected birds 
will help in breaking is spreading life cycle of the virus and 
lead to ALV eradication.
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ABSTRACT

 The objective of this study was to evaluate the microbial quality of pasteurized milk in Hisar city in view of regulations under Food Safety and 
Standards Authority of India act. Sixty pasteurized milk samples from six different brands (A, B, C.D, E and F) were evaluated by estimation of total 
viable count (TVC), coliform count (CC), Staphylococcus aureus count test (STA) and demonstration of presence or absence of pathogenic 
microorganism viz. Salmonella and Listeria spp.  The result of the study revealed that 35 (58.33%), 36 (60%) and 6 (10%) of 60 samples were having 
TVC, CC and STA count more than the acceptable limits of Food Safety Standard Authority of India (FSSAI). However, Salmonella and Listeria spp, 
were not detected in any of the samples. Majority of the samples screened did not meet the FSSAI recommendations and were of poor quality.

Keywords: Coliform count, FSSAI, Listeria monocytogenes, Pasteurized milk, Salmonella, Standard plate count
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 Milk is known to be the complete diet found in 
nature as it contains fat, protein, carbohydrates, minerals, 
vitamins and other various ingredients dispersed in water. 
Although, milk is virtually sterile when secreted into the 
alveoli of the udder, it gets contaminated during later 
stages of milk production. As milk is rich in nutrients, it 
acts as a suitable medium for growth and survival of 
spoilage as well as pathogenic microbes. Thus, not only 
shelf life of milk gets reduced, it can also act as an effective 
vehicle of transmission of disease causing organisms to 
human beings. In order to increase the shelf life and make it 
safe for consumers, milk is heat treated in the form of 
pasteurization before its distribution to the consumer, 
especially in urban areas of India. However, this 
pasteruized milk can be safe only if it is properly 
pasteurized and properly handled and stored during its 
subsequent distribution. To ensure the quality of 
pasteurized milk, Food Safety and Standards Authority of 
India has laid down regulations (FSSAI, 2016) which 
mention the mandaory requirement of fulfillment of 
process hygiene and food safety criteria for various milk 
products including pasteurized milk. Several researchers 
reported microbiological quality of milk with respect to 
total viable count (TVC), coliform count (CC), 
Staphylococcus aureus count test (STA) and presence of 
pathogens (Raj et al., 2010; Surve et al., 2011; Agarwal et 
al., 2012; Aglawe and Wadatkar, 2012). However, these 
reports did not mention the status of samples in view of 
comprehensive requirements of FSSAI regulations. 
Therefore, the present study was carried out to monitor the 
microbiological quality of pasteurized milk marketed in 
Hisar city by taking into consideration FSSAI regulations 
i.e process hygine criteria (TVC, CC and STA) and food 
safety criteria (Presence or absence of Salmonella spp. and 

Listeria monocytogenes).

MATERIALS AND METHODS

 A total of 60 pasteurized milk samples (in the form 
of 500 mL packets) belonging to six different brands viz A, 
B, C, D, E and F (10 each) were collected from local 
market with all aseptic precautions and transported on ice 
to the laboratory. Samples with valid ‘Best before’ date 
were collected only if temperature recorded with the help 
of infra red thermometer found to be 3-4 °C. Sampling was 
done during the period starting from August 2018 to 
February 2019.

 University of Vermont enrichment medium (UVM), 
Fraser enrichment broth, Oxford agar, buffered peptone 
water, Rappaport Vassilaidis medium, brilliant green agar 
medium, Oxford Listeria supplement, Simmon s citrate 
agar, Kovac s reagent, methyl red (MR) reagent, oxidase 
disc, Gram's staining kit and triple sugar iron agar were 
procured from the Hi-Media Laboratories Pvt. Ltd., Mumbai.

 Tempo® cards for automated enumeration of total 
viable count (Tempo-AC), total coliform (Tempo-TC), 
Staphylococcus aureus count (Tempo STA) as well as 
automated biochemical identification of Salmonella and 
Listeria VITEK® 2 GN & GP ID cards and specific Tempo 
culture media vials were procured from BioMérieux India 
Pvt. Ltd.

 Total viable count, total coliform count and 
Staphylococcus aureus count was determined by 
TEMPO® automated test procedure using test specific 
cards as per manufacturer’s instructions.

 Emperical standard methods were used to determine 
presence or absence of pathogens in milk samples viz. 
Indian Standards Institute (1999) method for Salmonella 
organisms and Indian Standards Institute (2001) method 
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Research Article

2215

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIANEditors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE
Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE



for Listeria organisms was used for preliminary isolation 
of these pathogens. Suspected isolates were subjected to 
biochemical confirmation using automated method of 
VITEK®2 compact system.

RESULTS AND DISCUSSION

 Different tests as recommended by FSSAI to analyse 
the microbiological quality of milk and milk products are 
total viable count, coliform count, STA count and yeast and 
mould count for evaluation of process hygiene criteria and 
detection of food borne pathogens viz: Salmonella spp., 
Listeria monocytogenes, Bacillus cereus and Clostridium 
for evaluation of food safety criteria. In this study, a total of 
60 pasteurized milk samples available in local market of 
Hisar were examined to determine the microbial quality by 
evaluating Total Viable Count (TVC), Coliform Count 
(CC), STA count, isolation and identification of Listeria spp. 
and Salmonella spp.

Total Viable Count : The TVC is an estimate of the total 
number of viable aerobic bacteria present in raw and 
pasteurized milk, which have a negative impact on the 
quality of milk. As per FSSSI Regulations, the TVC of 

4pasteurized milk should not be more than 3×10  cfu/mL. In 
the present study, of all 60 tested samples, 25 (41.66%) 
samples showed TVC within the prescribed limit. 
Whereas, remaining 35 (58.33%) samples failed to meet 
the regulatory limit. Maximum samples (80%) of A and D 
showed TVC within permissible limits, while only 20%, 
30% and 40% milk samples of brands E, F and C, 
respectively showed TVC within the permissible limit 
(Table 1). The TVC in pasteurized milk samples of brands 

2A, B, C, D, E and F were in the range of 3.2×10  cfu/ml to 
4 5 33.9×10  cfu/ml, 100 cfu/ml to>4.9×10  cfu/ml, 1.5×10  

5 2 5cfu/ml to > 4.9×10  cfu/ml, 9.9×10  cfu/ml to > 4.9×10  
3 5

cfu/ml, 9.3×10  cfu/ml to > 4.9×10  cfu/ml, 100 cfu/ml to > 
54.9×10  cfu/ml, respectively.

 Results of TVC limits higher as well as lower than in 
this study have been reported in various studies from 
different parts of the world. These include a viable plate 

5count of 7.1×10  cfu/ml (Shojaei and Yadolahi et al., 2008) 
4 6

from Iran, >3×10  to 3.8×10  cfu/ml (Nazir et al., 2014) 
5from India, 6.5×10  cfu/ml (Elmagli et al., 2006) from 

5 5Sudan, 1.25×10  ml to 9.94×10  cfu/ml (Gopi et al., 2001) 
6 7from Chennai (India), 1.0×10  cfu/ml to 2.0×10  cfu/ml 

4(Acharya et al., 2017) from Kathmandu (Nepal), 2.94×10  
2cfu/ml (Hussaini et al., 2014) in Beed city in India, 1.9×10  

3cfu/ml to 2.8×10  cfu/ml (Rahman et al., 2015) from 
Dinajpur, Bangladesh. The variability of these counts can 
be linked to the extent of milk hygiene practices followed 
during all the steps of production and processing of 
pasteurized milk in these countries.

Coliform count: Detection of coliform group of bacteria 
is of much importance than other bacteria because these 
are indicators of fecal contamination and therefore imply 
possible presence of other gastrointestinal pathogens. 
These are destroyed during pasteurization treatment and 
therefore, a positive coliform test of pasteurized milk 
indicates either inadequate pasteurization or post-
pasteurization contamination. As per the FSSAI 
recommendations, the acceptable level of coliform 

microorganisms in the pasteurized milk is 10 

coliforms/ml. In the present study, only 24 (40 %) samples 
were found to be acceptable as per the criteria for coliform 
count. Comparison between brands reveled that, more than 
80% samples of brands B, E and F failed to meet regulatory 
requirement. Most of the samples (90%) of brand D were 
acceptable (Table 1). The CC in pasteurized milk samples 
of brands A, B, C, D, E and F was in the range of <10 cfu/ml 

3 5to 9.1×10  cfu/ml, <10 cfu/ml to >4.9×10 , <10 cfu/ml to > 
54.9 ×10  cfu/ml, <10 cfu/ml to 20 cfu/ml, <10 cfu/ml to > 
4 54.9×10  cfu/ml and <10 cfu/ml to >4.9×10  cfu/ml 

Table 1

Evaluation of microbial quality of pasteurized milk with respect to process hygiene criteria

Brands Total viable count test Coliform count test Staphylcoccus  aureus count test

 No. of No of No. of No. of No. of No. of
 acceptable unacceptable acceptable unacceptable acceptable unacceptable
 samples (%) samples (%) samples (%) samples (%) samples (%) samples (%)

A (10) 8 (80) 2 (20) 6 (60) 4 (40) 9 (90) 1 (10)

B (10) - 10 (100) 1 (10) 9 (90) 10 (100) 0 (0)

C (10) 4 (40) 6 ( 60) 4(40) 6 (60) 9 (90) 1 (10)

D (10) 8 (80) 2 (20) 9 (90) 1 (10) 8 (80) 2 (20)

E (10) 2 (20) 8 (80) 2 (20) 8 (80) 8 (80) 2 (20)

F (10) 3 (30) 7 (70) 2 (20) 8 (80) 10 (100) 0 (0)

Total (N = 60) 25 (41.66) 35 ( 58.33) 24 (40) 36 (60) 54 (90) 6 (10)
4Note: As per FSSAI criteria, sample is acceptable if a) total viable count is 3×10  cfu/mL and b) coliform count is 10 cfu/ml. c) As per TempoR 

Biomerieux Standards, sample is acceptable if count is 10 cfu/ml and unacceptable if count is  >10 cfu/ml

respectively (Table 1). Similar observations were recorded 
by other researchers from various parts of India viz. West 
Bengal (Chatterjee et al., 2006), Haryana (Nazir, 2011) 
and Punjab (Agarwal et al., 2012). The findings of present 
study are comparable with milk quality of other developing 
countries viz. Iran (Shojaei and Yadollahi, 2008), Sudan 
(Elmagli et al., 2006) and Nepal (Acharya et al., 2017). In 
some of the other studies, lower coliform counts in 
pasteurized milk samples have also been reported 
(Agalawe and Wadatkar, 2012 and Singh et al., 2015).

Staphylococcus aureus count: The presence of S. aureus 
in milk can cause food poisoning due to production of heat-
stable enterotoxin that can withstand heat treatments and 
which is a major risk to public health. S. aureus has 
traditionally been used as a microbiological indicator of 
extent of sanitation maintained during processing. In this 
study, out of 60 pasteurized milk samples which were 
examined, most of the samples (90%) showed compliance 
with Tempo Biomerieux (ISO 7218:2007(E) guidelines 
for S. aureus count. In all six brands, number of samples 
complied with regulatory limit in acceptable limit varied 
from 8 (80%) to 10 (100%). These findings on STA count 
are similar to other researchers i.e. 2% samples from Sari 
city, Iran (Vahedi et al., 2013), 5% samples from Kerala, 
India (Prejit, 2005), 11.6 % samples from Botswana (Aaku 
et al., 2004) and 12.5 % samples from Nepal (Acharya et 
al., 2017).

Compliance status of pasteurized milk samples with 
respect to process hygiene criteria of FSSAI

 As detailed in Table 2, violation of process hygiene 
criteria of pasteurized milk samples was recorded in 
68.33% samples. This indicates lack of hygiene and 
sanitation during processing of milk or during subsequent 
transportation and storage of all brands included in the study.

Isolation of Listeria spp. and Salmonella spp. from 
pasteurized milk

 Listeria monocytogenes and Salmonella spp. are 

most important food borne pathogens owing to their ability 
to cause fatal diseases. Therefore, food safety authorities 
usually apply stringent regulations for their presence in 
foods. According to FSSAI standard, Salmonella and 
Listeria should be absent in 25 gram of the samples. In the 
present study, out of 60 pasteurized milk samples, none of 
the sample showed presence of Listeria spp. and 
Salmonella spp. Similar to the findings of present study, 
other researchers also observed the absence of Listeria 
organisms in pasteurized milk (Harvey and Gilmour 1992; 
Bhilegaonkar et al.,1997; Baek et al., 2000; Agarwal et al., 
2012; Rahman et al. 2015). Similar results with respect to 
absence of Salmonella from pasteurized milk were 
reported in various other studies also (Tangri and Chatli, 
2014; Rahman et al., 2015; Munsi et al., 2015 and Singh et 
al., 2018).

CONCLUSION

 From these findings, it can be concluded that there is 
much scope in the improvement of process hygiene of 
pasteurized milk belonging to the brands included in the 
present study. Also there is need to carry out extensive 
extension education programme for milk producers and 
processors to strictly follow clean milk production 
practices.
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Table 2

Compliance status of pasteurized milk samples as per 
process hygiene criteria of FSSAI regulations

Brands No. of (%) No. of non-
 compliant compliant
 samples samples (%)

A (10) 5 (50%) 5 (50%)

B (10) 0 (0%) 10 (100%)

C (10) 3 (30%) 7 (70%)

D (10) 7 (70%) 3 (30%)

E (10) 2 (20%) 8 (80%)

F (10) 2 (20%) 8 (80%)

Total ( N = 60) 19 ( 31.66% ) 41(68.33%)

Fig. 1. Compliance of pasteurized milk samples with respect to process 
hygiene criteria of FSSAI regulations
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
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for Listeria organisms was used for preliminary isolation 
of these pathogens. Suspected isolates were subjected to 
biochemical confirmation using automated method of 
VITEK®2 compact system.

RESULTS AND DISCUSSION

 Different tests as recommended by FSSAI to analyse 
the microbiological quality of milk and milk products are 
total viable count, coliform count, STA count and yeast and 
mould count for evaluation of process hygiene criteria and 
detection of food borne pathogens viz: Salmonella spp., 
Listeria monocytogenes, Bacillus cereus and Clostridium 
for evaluation of food safety criteria. In this study, a total of 
60 pasteurized milk samples available in local market of 
Hisar were examined to determine the microbial quality by 
evaluating Total Viable Count (TVC), Coliform Count 
(CC), STA count, isolation and identification of Listeria spp. 
and Salmonella spp.

Total Viable Count : The TVC is an estimate of the total 
number of viable aerobic bacteria present in raw and 
pasteurized milk, which have a negative impact on the 
quality of milk. As per FSSSI Regulations, the TVC of 

4pasteurized milk should not be more than 3×10  cfu/mL. In 
the present study, of all 60 tested samples, 25 (41.66%) 
samples showed TVC within the prescribed limit. 
Whereas, remaining 35 (58.33%) samples failed to meet 
the regulatory limit. Maximum samples (80%) of A and D 
showed TVC within permissible limits, while only 20%, 
30% and 40% milk samples of brands E, F and C, 
respectively showed TVC within the permissible limit 
(Table 1). The TVC in pasteurized milk samples of brands 

2A, B, C, D, E and F were in the range of 3.2×10  cfu/ml to 
4 5 33.9×10  cfu/ml, 100 cfu/ml to>4.9×10  cfu/ml, 1.5×10  

5 2 5cfu/ml to > 4.9×10  cfu/ml, 9.9×10  cfu/ml to > 4.9×10  
3 5

cfu/ml, 9.3×10  cfu/ml to > 4.9×10  cfu/ml, 100 cfu/ml to > 
54.9×10  cfu/ml, respectively.

 Results of TVC limits higher as well as lower than in 
this study have been reported in various studies from 
different parts of the world. These include a viable plate 

5count of 7.1×10  cfu/ml (Shojaei and Yadolahi et al., 2008) 
4 6

from Iran, >3×10  to 3.8×10  cfu/ml (Nazir et al., 2014) 
5from India, 6.5×10  cfu/ml (Elmagli et al., 2006) from 

5 5Sudan, 1.25×10  ml to 9.94×10  cfu/ml (Gopi et al., 2001) 
6 7from Chennai (India), 1.0×10  cfu/ml to 2.0×10  cfu/ml 

4(Acharya et al., 2017) from Kathmandu (Nepal), 2.94×10  
2cfu/ml (Hussaini et al., 2014) in Beed city in India, 1.9×10  

3cfu/ml to 2.8×10  cfu/ml (Rahman et al., 2015) from 
Dinajpur, Bangladesh. The variability of these counts can 
be linked to the extent of milk hygiene practices followed 
during all the steps of production and processing of 
pasteurized milk in these countries.

Coliform count: Detection of coliform group of bacteria 
is of much importance than other bacteria because these 
are indicators of fecal contamination and therefore imply 
possible presence of other gastrointestinal pathogens. 
These are destroyed during pasteurization treatment and 
therefore, a positive coliform test of pasteurized milk 
indicates either inadequate pasteurization or post-
pasteurization contamination. As per the FSSAI 
recommendations, the acceptable level of coliform 

microorganisms in the pasteurized milk is 10 

coliforms/ml. In the present study, only 24 (40 %) samples 
were found to be acceptable as per the criteria for coliform 
count. Comparison between brands reveled that, more than 
80% samples of brands B, E and F failed to meet regulatory 
requirement. Most of the samples (90%) of brand D were 
acceptable (Table 1). The CC in pasteurized milk samples 
of brands A, B, C, D, E and F was in the range of <10 cfu/ml 

3 5to 9.1×10  cfu/ml, <10 cfu/ml to >4.9×10 , <10 cfu/ml to > 
54.9 ×10  cfu/ml, <10 cfu/ml to 20 cfu/ml, <10 cfu/ml to > 
4 54.9×10  cfu/ml and <10 cfu/ml to >4.9×10  cfu/ml 

Table 1

Evaluation of microbial quality of pasteurized milk with respect to process hygiene criteria

Brands Total viable count test Coliform count test Staphylcoccus  aureus count test

 No. of No of No. of No. of No. of No. of
 acceptable unacceptable acceptable unacceptable acceptable unacceptable
 samples (%) samples (%) samples (%) samples (%) samples (%) samples (%)

A (10) 8 (80) 2 (20) 6 (60) 4 (40) 9 (90) 1 (10)

B (10) - 10 (100) 1 (10) 9 (90) 10 (100) 0 (0)

C (10) 4 (40) 6 ( 60) 4(40) 6 (60) 9 (90) 1 (10)

D (10) 8 (80) 2 (20) 9 (90) 1 (10) 8 (80) 2 (20)

E (10) 2 (20) 8 (80) 2 (20) 8 (80) 8 (80) 2 (20)

F (10) 3 (30) 7 (70) 2 (20) 8 (80) 10 (100) 0 (0)

Total (N = 60) 25 (41.66) 35 ( 58.33) 24 (40) 36 (60) 54 (90) 6 (10)
4Note: As per FSSAI criteria, sample is acceptable if a) total viable count is 3×10  cfu/mL and b) coliform count is 10 cfu/ml. c) As per TempoR 

Biomerieux Standards, sample is acceptable if count is 10 cfu/ml and unacceptable if count is  >10 cfu/ml

respectively (Table 1). Similar observations were recorded 
by other researchers from various parts of India viz. West 
Bengal (Chatterjee et al., 2006), Haryana (Nazir, 2011) 
and Punjab (Agarwal et al., 2012). The findings of present 
study are comparable with milk quality of other developing 
countries viz. Iran (Shojaei and Yadollahi, 2008), Sudan 
(Elmagli et al., 2006) and Nepal (Acharya et al., 2017). In 
some of the other studies, lower coliform counts in 
pasteurized milk samples have also been reported 
(Agalawe and Wadatkar, 2012 and Singh et al., 2015).

Staphylococcus aureus count: The presence of S. aureus 
in milk can cause food poisoning due to production of heat-
stable enterotoxin that can withstand heat treatments and 
which is a major risk to public health. S. aureus has 
traditionally been used as a microbiological indicator of 
extent of sanitation maintained during processing. In this 
study, out of 60 pasteurized milk samples which were 
examined, most of the samples (90%) showed compliance 
with Tempo Biomerieux (ISO 7218:2007(E) guidelines 
for S. aureus count. In all six brands, number of samples 
complied with regulatory limit in acceptable limit varied 
from 8 (80%) to 10 (100%). These findings on STA count 
are similar to other researchers i.e. 2% samples from Sari 
city, Iran (Vahedi et al., 2013), 5% samples from Kerala, 
India (Prejit, 2005), 11.6 % samples from Botswana (Aaku 
et al., 2004) and 12.5 % samples from Nepal (Acharya et 
al., 2017).

Compliance status of pasteurized milk samples with 
respect to process hygiene criteria of FSSAI

 As detailed in Table 2, violation of process hygiene 
criteria of pasteurized milk samples was recorded in 
68.33% samples. This indicates lack of hygiene and 
sanitation during processing of milk or during subsequent 
transportation and storage of all brands included in the study.

Isolation of Listeria spp. and Salmonella spp. from 
pasteurized milk

 Listeria monocytogenes and Salmonella spp. are 

most important food borne pathogens owing to their ability 
to cause fatal diseases. Therefore, food safety authorities 
usually apply stringent regulations for their presence in 
foods. According to FSSAI standard, Salmonella and 
Listeria should be absent in 25 gram of the samples. In the 
present study, out of 60 pasteurized milk samples, none of 
the sample showed presence of Listeria spp. and 
Salmonella spp. Similar to the findings of present study, 
other researchers also observed the absence of Listeria 
organisms in pasteurized milk (Harvey and Gilmour 1992; 
Bhilegaonkar et al.,1997; Baek et al., 2000; Agarwal et al., 
2012; Rahman et al. 2015). Similar results with respect to 
absence of Salmonella from pasteurized milk were 
reported in various other studies also (Tangri and Chatli, 
2014; Rahman et al., 2015; Munsi et al., 2015 and Singh et 
al., 2018).

CONCLUSION

 From these findings, it can be concluded that there is 
much scope in the improvement of process hygiene of 
pasteurized milk belonging to the brands included in the 
present study. Also there is need to carry out extensive 
extension education programme for milk producers and 
processors to strictly follow clean milk production 
practices.
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C (10) 3 (30%) 7 (70%)
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.
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ABSTRACT

 The present study was conducted with an objective to investigate the effect of BHT (150ppm), Shatvari root powder and its aqueous extract on 
quality characteristics of chicken meat kabab. Chicken meat kabab were prepared with incorporation of 1% Shatavari root powder (SRP) and 2% 
Shatavari root powder aqueous extract (SRAE) and their physico-chemical properties were studied. No significant difference was observed in 
moisture and fat percentage of all treatment kabab but SRAE 2% and SRP 1% had significant difference in protein and ash percentage, respectively as 
compared to control group of kabab. SRP 1% crude fiber was significantly different from control group of kabab. However, emulsion of SRAE 2% 
had significantly different pH and water holding capacity from control group of kabab but there was no significant difference by incorporation of 
BHT, SRP 1% and SRAE 2% in cooked chicken meat kabab. Addition of Shatavari root powder increased the cooking yield and emulsion stability of 
meat but it was statistically comaparable with other group of treatment. Firmness and toughness of kababs did not show any much variation due to 
incorporation of root powder and its aqueous extract. It was concluded that addition of Shatavari root powder at 1% and Shatavari root powder 
aqueous at 2% level improved the nutritional and physiochemical properties of chicken meat kabab.

Keywords: Aqueous extract, Chicken meat, Emulsion, Kabab, Shatavri root powder
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 Poultry meat is the fastest growing component of 
global meat demand and India is experiencing a rapid 
growth in poultry sector. Chicken meat has become a very 
popular food commodity due to its high biological value 
animal proteins, essential amino acids, fatty acids, 
vitamins and other nutrients (Mulla et al., 2017). Oxidation 
of lipids, auto oxidation and microbial proliferation are the 
major causes of quality deterioration in meat and meat 
products (Noor et al., 2018). Meat processing like mincing, 
cooking and other processing steps disrupt muscle cell 
membranes and results in increased lipid oxidation leading 
to rapid quality deterioration and development of rancidity 
(Tichivangana and Morrissey, 1985). Many synthetic 
preservatives have been successfully used to prevent the 
spoilage in meat products. Since concern over the safety of 
chemical additives has arisen in recent years, consumers 
increasingly demand the use of natural products as 
alternative preservatives in foods (Govaris et al., 2010).

 Natural antioxidants work against lipid–protein 
oxidative deterioration in meat and meat products (Falowo 
et al., 2014). Asparagus racemosus also known as 
Shatavari, Satamuli and Abhiru is a climbing shrub or 
creeper belonging to the family Liliaceae (Sun et al., 
2005). Food fortification with these plants or their active 
principles is a fertile field for further research and 
development. Hence, the present study was conducted to 
evaluate the physico-chemical qualities of chicken meat 
kabab incorporated with Shatavari (Asparagus racemosus) 
roots powder and their aqueous extracts.

MATERIALS AND METHODS

 The present study was conducted in the Department 
of Livestock Products Technology, College of Veterinary 
Sciences, LUVAS, Hisar. Healthy birds of 6 weeks of age, 
weighing around 1.5 Kg, reared under similar conditions 
of management and feed were procured from the Livestock 
farm, College of Veterinary Sciences, LUVAS, Hisar.

 Shatavari roots were collected from CCSHAU 
agriculture farm. Roots were thoroughly washed and dried 
in the air drier at temperatures of about 50±5 °C. After 
complete drying, the roots were ground to fine powder. 
Each powder was used separately for preparation of 
aqueous extract. For preparing aqueous extract, 10 g of 
each root powder was mixed with 100 ml of distilled water 
separately. The mixture containing water and plant 
material was incubated for 6 h at room temperature with 
frequent mixing in between and then mixture was filtered 
through muslin cloth separately to obtain the respective 
root powder aqueous extract. Fresh aqueous extracts were 
prepared each time for use during product development 
and test procedures. Fresh spice ingredients were procured 
from local market of Hisar. After cleaning, spices were 
oven dried at 45±2 ºC for 2 h. Spices were mixed in 
standardized proportion and ground in a domestic grinder 
(Sujata, J.K. Electricals Pvt. Ltd., Noida). Spice powder 
was stored in PET jar for further use.

 Birds were slaughtered and dressed as per standard 
procedure in the experimental slaughter house of the 
Department. The dressed chicken were washed thoroughly 
and packaged in LDPE bags and stored at -18±2 ºC till 
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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