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Abstract: The global emergence of antimicrobial resistance has become a pre-eminent concern in medicine, veterinary medicine and
public health. Antimicrobial resistance is of particular concern because the problem is widespread, the causative factors are
uncontrolled, and national strategies to address the problem had been lacked. The persisting burden of infectious diseases makes
elimination of antibiotic use unethical, but dramatic overuse and misuse of antimicrobial agents around the world must be reduced to
extend the useful lifetimes of these drugs. Salmonella is one of the most prevalent causes of food borne illness worldwide. The aim of this
study was to determine the prevalence of Salmonella species in chicken meat in Riyadh city using standard culture method (1SO 6579:
2002) and confirm the results using VITEK 2 COMPACT and the protein finger print of Salmonella using MALDI TOF BIOTYPER
then determine the antimicrobial resistance of the isolated strains of Salmonella using the AST cards and VITEK 2 COMPACT. A total
of 100 samples of chicken meat comprising of 30 raw chicken meat (whole carcasses), 30 chicken cuts, 20 chicken fillets, 10 chicken
livers and 10 chicken kidneys were purchased from different slaughterhouses and supermarkets in Riyadh city. The obtained results
indicated that the total number of positive samples of raw chicken meat for Salmonella species was 13 out of 30 examined samples
representing 43.33%, 18 out of 30 examined chicken cuts representing 60%, 16 out of 20 examined chicken fillets representing 80%, 7
out of 10 examined chicken livers representing 70% and 4 out of 10 examined chicken kidneys representing 40%. The Salmonella
isolates were resistant to Ciprofloxacin, Levofloxacin, Gentamicin, Trimethoprim / Sulfamethaxazole, Minocycline, Ampicillin /
Sulbactam, Tobramycin and Aztreonam. The present study indicates high prevalence of Salmonella in raw chicken meat due to poor

hygienic practices and therefore emphasizes the need for adopting these hygienic practices.

Keywords: Salmonella, chicken meat, antimicrobial resistance, 1SO 10272-1:2006, protein finger print

1. Introduction

Antimicrobial resistance (AMR) is a major public health
issue. It leads to therapeutic failure and to increased
morbidity and mortality of those affected with infections
caused by resistant pathogens. Drug-resistant pathogens are
estimated to be responsible for 25,000 deaths every year in
Europe (ECDC, EMEA. 2009). The epidemiology of AMR
is complex; humans can become exposed through varied
pathways such as; hospital-acquired, environmental, direct
contact with pets, wildlife, food-producing animals or
humans, but also through water and food. Antimicrobial use
(AMU) is one of the major factors associated with the
emergence and spread of AMR (Davies and Davies 2010).
Antimicrobials are widely used in agriculture to prevent and
treat infectious diseases in livestock and plants and, in some
countries outside the EU they are also used as growth
promoters (AGPs) in food-producing animals (4, 5). In EU
Member States, the use of AGPs has been progressively
prohibited since 2006 (Anon. Regulation (EC) no
1831/2003 ). AMU is regulated in most European countries
but in many countries outside the EU, antimicrobials can be
purchased over the counter or are counterfeit and their use
occurs often without veterinary supervision. This could pose
a serious risk to consumers, as individuals could later
become exposed through food to drug-resistant bacteria,
resistance determinants (i.e. genes) or antimicrobial drug
residues that could result in selective pressure in the gut
flora. Drug-resistant food borne pathogens such as
fluoroquinolone-resistant Campylobacter spp. and extended-

spectrum B-lactamase (ESBLS)-producing bacteria have been
isolated with increasing frequency in food, food-producing
animals and humans in Europe (EFSA, ECDC.2015). Food
animals and their production environments are reservoirs of
both resistant bacteria and resistance genes that could be
transferred to humans either by direct contact between
animals and humans or indirectly via the food production
chain (Marshall and Levy,2011).Although E. coli is a
normal inhabitant of the intestinal tract ofwarm blooded
animals, commensal E. coli from humans and animals can
cause extra intestinal infections and are a potential reservoir
of antimicrobial resistance genes ( Guerra et. al. 2003 ).The
use of antimicrobials combined with improvements in
sanitation, nutrition and immunization has led to a dramatic
decrease in deaths and a major gain in human life expectancy
(WHO, 2002).The presence of AMR bacteria in primary
animal production represents a high risk for humans since
AMR bacteria of animal origin can be transmitted from
animals to humans through the food supply (food-borne
pathogens), water or direct contact with animals(Funk et.
al.,, 2006). In farms, factors that can influence bacterial
resistance vary depending on herd or flock health status,
farm management and environment. These practices include
over-prescription of broad spectrum drugs by veterinarians
instead of narrow-spectrum drugs) Sarkar andGould,2006)
also the use of non-approved drugs or drugs used in extra-
label manner are believed to contribute to the development
of antimicrobial resistance(Sharma et. al., 2005).

It was stated by well-established evidence that antibiotics can
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lead to the emergence and dissemination of resistant E. coli
which can then be passed into people via food or direct
contact with infected animals. These resistant microbes may
function as a potential source in the transportation of
antimicrobial resistance to human pathogens (Van and
Stobberingh, 2000).

At butchery/ slaughter, resistant strains from the gut readily
contaminate  poultry  carcasses which often cause
contamination of poultry meats and eggs during lay with
multi resistant E. coli (Turtura et. al.,, 1990). Due to
enormous exploitation of antibiotics in the field of veterinary
medicine, an increased number of resistant bacterial strains
were developed in recent years. The transmission of plasmid
mediated resistance between different bacterial species and
genera are now widely occurred (Davies, 1994).In different
parts of the world, multi drug resistant strains of E. coli are
ubiquitous in both human and animal isolates(Amara et. al.,
1995). Acquired multi drug resistance to antimicrobial agents
creates an extensive trouble in case of the management of
intra and extra intestinal infections caused by E. coli, which
are a major source of illness, death, and increased healthcare
costs (Gupta et. Al., 2001).

A wide range of foods has been implicated in human
salmonellosis. However, contaminated foods of animal
origin, especially meat, milk and dairy products, poultry and
poultry products, including eggs, have been consistently
implicated in sporadic cases and outbreaks of human
salmonellosis. To date, over 2579 different Salmonella
serotypes have been identified. All Salmonella serotypes are
considered potentially pathogenic and various serotypes are
implicated in foodborne infections (FDA, 2012 and WHO,
2013).

Several studies that evaluated the performance of
MALDITOF MS in  microorganism identification
demonstrated that these systems are highly descriptive,
accurate and reproducible. In a retrospective investigation
carried out by Eigner et al.(2009 ).

2. Material and Methods

a) Sample collection

A total of 100 samples of chicken meat comprising of 30 raw
chicken meat (whole carcasses); 30 chicken cuts ; 20 chicken
fillets ; 10 chicken livers and 10 chicken kidneys in their
original packs were purchased from different supermarkets
in Riyadh city. The collected samples were rapidly
transported to the laboratory of the national center for
agriculture and animal wealth researches in chilled
containers. All samples were stored at 4°C prior to testing
and were bacteriologically analyzed within 24 h of receipt at
the laboratory.

b) Isolation of Salmonella species

Isolation and identification of Salmonella species was
performed according to the standard method of (ISO 6579:
2002).Briefly, 25g of each chicken meat sample was added
t0225ml of Buffered Peptone Water and homogenized for 2
min. using a stomacher, then incubated at 37°C for 18h
followed by transferring of 1ml of the pre-enrichment culture
to 10ml of Muller-Kauffmann tetrathionate/novobiocin broth

(MKTTn) and 0.1ml to 10ml of Rappaport Vassiliadissoya
peptone broth (RVS Broth), respectively with incubation for
24h at 37°C MKTTn and 41.5°C RVS broth. From each of
selective enrichment cultures one loopful was sub-cultured
on two selective plating agars, xylose lysine deoxycholate
(XLD) and brilliant green agar (BGA). The plating agars
were inoculated at 37°C for 24-48h. The selective agar plates
were examined for typical colonies of Salmonella, red with
black centers colonies on XLD and red colonies on BGA.
Finally, 5 presumptive Salmonella colonies from each
selective agar plate were picked, purified and sub-cultured
onto nutrient agar (NA) plates. NA plates were incubated
at37°C for24h.

2.1 ldentification and confirmation of Salmonella
species:

a) ldentification and antibiotic susceptibility

The Vitek 2 compact automated system (Biomerieux) will be
used for the identification and the antibiotic susceptibility
testing of the collected isolates. By using the Vitek 2 ID-
GNB card (Biomérieux), identification of bacterial pathogen
occurs through testing the organism’s metabolic activity in
41 fluorescent biochemical tests including 18 enzymatic
tests, 18 fermentation tests, two decarboxylase tests and three
other miscellaneous tests. Antibiotic susceptibility testing is
based on kinetic analysis of the bacterial growth in the
presence of selected antibiotics (20 antibiotics representing
all antibiotic families) and the antibiotic susceptibility profile
is then analysed in order to predict the underlying resistance
mechanisms present in each isolate. The antibiotic panel
(Vitek 2 AST-292) will be selected, as it covers the
commonly used antibiotics and it is one of the standard
antibiotic panels used in the KSA. It consists of the
following antibiotics: Ampicillin / Sulbactam, Ticarcillin
/Clavulanic acid,, Piperacillin/Tazobactam, Ceftazidime,
Cefepime, Aztreonam, Ertapenem, Imipenem, Meropenem,
Tobramycin,  Amikacin,  Gentamicin,  Ciprofloxacin,
Levofloxacin, Minocycline, Tigecycline, Colistin and
Trimethoprime/ Sulfamethoxazole.

b) Identification by MALDI-TOF MS fingerprinting
Briefly, after overnight culture, a fresh colony incubated for
18-24 h at 37°C was inoculated onto two spots of target plate
and then enclosed with one pl of matrix solution (saturated
a-cyano-4-hydroxycinnamic acid in 50% acetonitrile and
2.5% trifluoroacetic acid). The spectra were directly
produced by applying new software, namely, Compass
Satellite software and the identification was conducted with a
Microflex LT device.

2.2 Data analysis

According to the instructions of Bruker Daltonics, the score
value of unidentified spectrum in the range from zero to
three was determined by matching the unidentified spectrum
with the stored spectrum in the Bruker database. The
accurate identification of the field isolates is carried out
when the score value ranges from 2.30 to 3.00. Nevertheless,
species and genus levels are detected when the score value
ranges from 2.00 to 2.29 and 1.700 to 1.999, respectively. In
contrast, the identification is not reliable when the score
value ranges from 0.00 to 1.69. The spectra created by
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compass software were measured in a m/z range between
3000 and 20000 Daltons (Da).

Table 2: Resistance % of the isolated Salmonella from the
examined samples:

Antimicrobial used Numb_er of Percentage
3. Results resistant isolates
Ampicillin/Sulbactam 10 17.24 %
- - - 0,
Table 1: Prevalence of Salmonella species in examined Aztreonam 9 1551?’
chicken meat samples: Gentamicin 6 10.34 %
-Positive samples Tobramycin 4 0.89 %
Number of Ciprofloxacin 3 5.17 %
Type of samples examined samples for salmonella Levofloxacin 5 8.62%
No % Minocycline 17 29.31%
Whole chicken 30 13 43.33% Trimethoprime/ S)Lljlfamethoxazole 9 15 '51 %
Chicken cuts 30 18 | 60% P 1 7
Chicken fillets 20 16 80%
Chicken livers 10 7 70%
Chicken kidneys 10 4 40%
Total 100 58 58%
Salmonella sp (enterica st Anatum) 11 LAL
10 4 .
05 + g
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Figure 1: Protein finger print of Salmonella isolate from chicken meat
4. Discussion of resistance genes in the human gastro-intestinal tract

Antimicrobial resistance (AMR) particularly that observed to
antimicrobials used to treat infections in humans and animals
is a major public health problem. This is due to the risk of
treatment failure that may lead to an increase in duration of
iliness and, even death, of individuals and animals with
infections caused by antimicrobial-resistant bacteria. People
may become exposed to such organisms through a number of
routes such as direct contact with animals, and the
environment and also through the food chain. There was lack
of AMR prevalence data for Saudi Arabia-produced food.
Food-producing animals are reservoirs of pathogens with the
potential to transfer resistance to humans. Resistance can
transfer from animals to humans by transfer of antibiotic
resistant zoonotic or commensalistic bacteria, or by transfer

following ingestion of contaminated animal products (WHO,
1984). Chickens can be reservoirs for several food-borne
pathogens including Campylobacter and Salmonella
(Kazwala et. al., 1990). Therefore, this study was performed
to determine the prevalence of Salmonella and its resistance
to the antimicrobials in chicken meat in Riyadh city.

As shown in table (1) Salmonella was isolated from 13out of
30 examined raw chicken meat (whole chicken) samples
representing 43.33%. Regarding chicken cuts Salmonella
was isolated from 18 out of 30 examined samples
representing 60%. Concerning chicken fillets, Salmonella
was isolated from 16 out of 20 examined samples
representing 80%.0n the other hand in chicken livers,
Salmonella was isolated from 7 out of 10 examined samples
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representing 70% while in chicken kidneys, Salmonella was
isolated from 4 out of 10 examined samples representing
40%.The total number of positive samples for Salmonella
was 58 out of 100 examined samples representing 58%.

Cutting boards and knives may cause cross contamination of
the chicken cuts and fillets by Salmonella, and this may be
the reason of the high percentage of Salmonella positive
samples in chicken cuts and fillets.

Nearly similar results were detected by El-Sharkawy et al.
(2017). Also our results are in agreement with Ramya, et al.
(2012) who reported that Salmonella positive samples were
64% of chicken meat. While lower results were obtained by
Lobna M.A. Salem et al. (2016) who detected the
Salmonella in 15.5% of chicken meat samples.

Regarding the antimicrobial sensitivity in table ( 2 ), the
numbers of resistant isolates to Ampicillin/ Sulbactam,
Aztreonam, Gentamicin, Tobramycin, Ciprofloxacin,
Levofloxacin, Minocycline and Trimethoprime/
Sulfamethoxazole were 10 (17.24 %), 9 (15.51%), 6 (10.34
%), 4 (6.89 %), 3 (5.17 %), 5 (8.62 %), 17 (29.31 %) and 9
(15.51 %), respectively. These results did not agree with
Lobna M.A. Salem et al. (2016) who reported that all
Salmonella strains were sensitive to levofloxacin and
amikacin (100%), while all isolates were resistant to
erythromycin (100%). In contrast, ampicillin had the basic
effect on viability of Salmonella strains followed by
cefexime and tetracycline.

Proteomic identification of foodborne pathogens: In the
present study, all Salmonella isolates isolated from various
chicken meat samples were identified by MALDI-TOF-MS
fingerprinting and the spectra obtained were compared with
the spectra stored in the Bruker database. All Salmonella
isolates (58) were 100% correctly identified by MALDI-
TOF-MS fingerprinting with a score value >2.00. Our results
using MALDI-TOF-MS fingerprinting were similar to those
obtained by (Dieckmann and Malorny, 2011; Sparbier et
al., 2012).

The antibiotic susceptibility test revealed the presence of
multiple drug resistant Salmonella in chicken meat. The
present study indicates high prevalence of Salmonella in raw
chicken meat due to poor hygienic practices and therefore
emphasizes the need for adopting these hygienic practices.

References

[1] ECDC, 2016. European Centre for Disease Prevention
and Control. Expert opinion on whole genome
sequencing for public health surveillance, Stockholm.

[2] Hodkinson, B.P. & Grice, E.A., 2014. Next-Generation
Sequencing : A Review of Technologies and Tools for
Wound Microbiome Research. Advances in wound care,
4(1), pp.50-58.

[3] Kdoser, C.U., Ellington, M.J. & Peacock, S.J., 2014.
Whole-genome sequencing to control antimicrobial
resistance. Trends in genetics : TIG, 30(9), pp.401-407.

[4] Kwong, J.C. et al., 2015. Whole genome sequencing in
clinical and public health microbiology. Pathology,
47(3), pp.199-210.

[5] Petty, N.K. et al., 2014. Global dissemination of a
multidrug resistant Escherichia coli clone. Proceedings
of the National Academy of Sciences of the United
States of America, 111(15), pp.5694-9.

[6] Price, L.B., Johnson, J.R. & Aziz, M., 2013. The
Epidemic of Extended-Spectrum- [ -Lactamase-
Producing Escherichia coli ST131 Is Driven by a Single
Highly Pathogenic Subclone, H 30-Rx. mBio, 4(6),
pp.e00377-13.

[7] Punina, N. V et al., 2015. Whole-genome sequencing
targets drug-resistant bacterial infections. Human
genomics, 9, p.19.

[8] Sherry, N.L. et al., 2013. Outbreak investigation using
high-throughput genome sequencing within a diagnostic
microbiology  laboratory.  Journal  of  clinical
microbiology, 51(5), pp.1396-401.

[9] WHO Report (1984). Report of the WHO Consultation
on Veterinary Public Health Aspects of Prevention and
Control of Campylobacter Infections. Moscow
VPH/CDD/FOS.

[10] Kazwala R.R., Collins J.D., Hannan J., Crinion R.A.P.
&O’Mahony H. (1990). Factors responsible for the
introduction and spread of Campylobacter jejuni
infection in commercial poultry production. Veterinary
Record, 126, 305-306.

[11]Bok H.E., Holzapfel W.H., Odendaal E.S. & Van der
Linde H.J. (1986). Incidence of foodborne pathogens on

retail ~ broilers. International Journal of Food
Microbiology, 3, 273-285.]
[12]Nisi R, Brink N, Diaz F, Moulin G.(2013):

Antimicrobial use in animals: Analysis of the OIE
survey on monitoring of the quantities of antimicrobial
agents wused in animals. Paris, France, World
Organisation for Animal Health. (http://
www.oie.int/eng/A_AMR2013/Presentations/S2_4 Fran
%C3%A70oisDiaz.pdf, accessed 27 December 2013).

[13]ECDC, EMEA. The bacterial challenge: time to react. A
call to narrow the gap between multidrug-resistant
bacteria in the EU and the development of new
antibacterial agents.. Stockholm: ECDC (European
Centre for Disease Prevention and Control) and EMEA
(European Medicines Agency), 2009 September 2009.
Report No.: Contract No.: EMEA/576176/2009.: The
bacterial challenge: time to react. A call to narrow the
gap between multidrug-resistant bacteria in the EU and
the development of new antibacterial agents..
Stockholm: ECDC (European Centre for Disease
Prevention and Control) and EMEA (European
Medicines Agency), 2009 September 2009. Report No.:
Contract No.: EMEA/576176/2009.

[14]Davies J, Davies D. 2010 :Origins and evolution of
antibiotic resistance. Microbiology and molecular
biology reviews : MMBR. 2010;74(3):417-33.

[15] Anon. Regulation (EC) no 1831/2003 of the European
Parliament and of the Council of 22 September 2003 on
additives from use in animal nutrition Official Journal of
the European Union. 2003;L268:15.

[L6]EFSA, ECDC.2015: EU Summary Report on
antimicrobial resistance in zoonotic and indicator
bacteria from humans, animals and food in 2013. EFSA
Journal. 2015;13:178.

Volume 9 Issue 1, January 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20195567

DOI: 10.21275/ART20195567 218


http://www.oie.int/eng/A_AMR2013/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

[17]Marshall BM, Levy SB (2011) Food animals and
antimicrobials: Impacts on human health. ClinMicrobiol
Rev 24: 718-733.

[18] Guerra B, Junker E, Schroeter A, Malorny B, Lehmann
S, Helmuth R (2003) Phenotypic and genotypic
characterization of antimicrobial resistance in German
Escherichia coli isolates from cattle, swine and poultry.
J AntimicrobChemother 52: 489-492.

[19TWHO. Antimicrobial resistance. Fact Sheet No 194,
2002.

[20] Funk JA, Lejeune JT, Wittum TE, Rajala-Schultz PJ.
The effect of subtherapeutic chlortetracycline on
antimicrobial resistance in the fecal flora of swine.
Microb Drug Resist. 2006 12: 210-8.

[21] Sarkar P, Gould IM. Antimicrobial agents are societal
drugs: how should this influence prescribing? Drugs.
2006 66: 893-901.

[22] Sharma R, Sharma CL, Kapoor B. Antibacterial
resistance: current problems and possible solutions.
Indian J Med Sci. 2005 59: 120-9.

[23]Van de Boogard, A.E. and E.E. Stobberingh, 2000.
Epidemiology of resistance to antibiotics links between
animals and humans. Int. J. Antimicrob. Agents, 14:
327-335. DOI: 10.1016/S0924- 8579(00)00145-X.

[24] Turtura, G.C., S. Massa, H. Chazvinizadeh, 1990.
Antibiotic resistance among coliform bacteria isolated
from carcasses of commercially slaughtered chickens.
Int. J. Food Microbiol., 11: 351-354.

[25] Davies, J., 1994. Inactivation of antibiotics and the
dissemination of resistance genes. Science, 264: 375-
382. DOI: 10.1126/science.8153624.

[26]Amara A., Z. Ziani, K. Bouzoubaa, 1995.
Antibioresistance of Escherichia coli strains isolated in
Morocco from chickens with colibacillosis. Vet.
Microbiol., 43: 325-330. DOI: 10.1016/0378-
1135(94)00101-2.

[27]Gupta, K., T.M. Hooton and W.E. Stamm, 2001.
Increasing antimicrobial resistance and the management
of uncomplicated communityacquired urinary tract
infections. Ann. Int. Med., 135: 41-50.

[28]DANIEL YANG-CHIH SHIH (2000). Isolation and
identification of enteropathogenic Campylobacter spp.
from chicken samples in Taipei. J. Food Prot.Mar;63
(3):304-8.

[29] European Food Safety Authority, Analysis of the
baseline survey on the prevalence of Campylobacter in
broiler batches and of Campylobacter and Salmonella on
broiler carcasses in the EU,2008, EFSA Journal 2010;
8(03):1503.

[30]El-Aziz DM, Detection of Salmonella typhimurium in
retail chicken meat and chicken giblets, 2013 Sep; 3(9):
678-681.

[31] Commission Regulation (EC) No 2073/2005, Sampling
rules and frequencies for poultry carcases and fresh
poultry meat, FSAI 24 October 2014

[32]FDA ( Food and drug administration) 2012. Bad Bug
Book, Foodborne Pathogenic Microorganisms and
Natural Toxins., 2nd Ed. Salmonella species., Pp. 9-13.
Availableonline: www.fda.gov/Food/Foodborne IlIness
Contaminants/Causes Of llIness Bad Bug Book/.

[33]WHO “World Health Organization’’ (2013). Salmonella
(non-typhoidal). Fact sheet No. 139., pp. 1-4. Available
online: www. who. int/mediacentre/factsheets/fs139/en/.

[34]1SO “International Organization for Standardization”’
(2002). Microbiology of food and animal feeding stuffs.
Horizontal method for the detection of Salmonella (EN
ISO 6579: 2002)., International Organization for
Standardization, Geneva, Switzerland.

[35] Eigner, U. et al. Performance of a matrix-assisted laser
desorption ionization-time-of-flight mass spectrometry
system for the identification of bacterial isolates in the
clinical routine laboratory. Clin Lab, v. 55, n. 7-8, p.
289-96, 2009.

[36] WHO Report (1984). Report of the WHO Consultation
on Veterinary Public Health Aspects of Prevention and
Control of Campylobacter Infections. Moscow
VVPH/CDD/FOS.

[37]Kazwala R.R., Collins J.D., Hannan J., Crinion R.A.P.
&0O’Mahony H. (1990). Factors responsible for the
introduction and spread of Campylobacter jejuni
infection in commercial poultry production. Veterinary
Record, 126, 305-306.

[38] EI-SharkawyHanem, Amin Tahoun, Abd El-Galiel A.
El-Gohary, Moshira El-Abasy, Fares El-Khayat, Trudi
Gillespie, Yukio Kitade, Hafez M. Hafez, Heinrich
NeubauerandHosny El-Adawy. 2017: Epidemiological,
molecular characterization and antibiotic resistance of
Salmonella entericaserovars isolated from chicken farms
in Egypt. EI-Sharkawy et al. Gut Pathog (2017) 9:8 DOI
10.1186/s13099-017-0157-1.

[39] Lobna M.A. Salem,Maysa A.l. Awadallah, Nashw O.K.
andMarwa O.A. Salem. 2016: Zoonotic Importance of
Salmonellosis in Chickens and Humans at Qualyobia
Province Egypt. J. Vet. Sci. Vol. 47, No, 2. pp. 151- 164
(2016).

[40] Dieckmann R., Malorny B. (2011). Rapid screening of
epidemiologically important Salmonella enterica subsp.
entericaserovars by whole-cell matrixassisted laser
desorption ionization-time of flight mass spectrometry.
Appl. Environ. Microbiol. 77, 4136-4146.

[41] Sparbier K., Weller U., Boogen C., Kostrzewa M.
(2012). Rapid detection of Salmonella sp. by means of a
combination of selective enrichment broth and MALDI-
TOF MS. Eur. J. Clin. Microbiol. Infect. Dis. 31, 767-
773.

[42] Ramya, P., Madhavarao, T. and Rao, L.V. (2012) Study
on the incidence of Salmonella Enteritidis in Poultry and
meat Samples by Cultural and PCRMethods. Vet.World,
5:541-545.

Volume 9 Issue 1, January 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20195567

DOI: 10.21275/ART20195567 219





