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ABSTRACT 
 
Aim: The objective of this study was to determine the prevalence of Salmonella serovars isolated in 
beef carcasses slaughtered in Eswatini from 2017 to 2020.  
Methods: Data analysed was officially recorded microbiological data from 2017 to 2020. Sterile 
broth moistened swabs were used aseptically to obtain carcass swab samples by using the non-
destructive carcass sampling method. The method required that bacteriological sampling of 
carcasses be undertaken in the slaughterhouse without obtaining pieces of tissue samples from the 
sampling sites. 
Results: A total of 1095 swab samples were analysed for Salmonella spp. A total of 25 Salmonella 
serovar isolates were identified during the study period. The predominant serovar was Salmonella 
Shwarzengrund (N=14; 56%). The second most frequently detected serovar was Salmonella 
Heidelberg (N=5; 20%). In addition, six other serovars were isolated and identified on carcasses. 
Each with a mean frequency of occurrence on the carcasses of N=1(4%). 
Conclusion: This preliminary study has shown that various Salmonella serovars are present on 
beef carcasses slaughtered in Eswatini. About 25 Salmonella serovars were detected during the 
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study period with the most prevalent being S. shwarzengrund and S. heidelberg. It is recommended 
that further studies should be carried out to determine the antimicrobial resistance of Salmonella 
strains on beef carcasses in Eswatini.  

 
 
Keywords: Salmonella; serovar; slaughtered cattle; carcass. 
 

1. INTRODUCTION 
 
Eswatini has an allocated annual 3,500 metric 
tonnes beef export quota to the European Union 
(EU). Export beef from Eswatini is locally 
processed at the export beef slaughterhouse. 
Considerable export earnings have been derived 
from the sale of beef to the European market. In 
order to meet the strict hygiene requirements of 
the European union, the beef slaughterhouse 
maintains an on-site Meat Hygiene Laboratory 
(MHL) which monitors microbial contamination 
standards [1,2,3]. 
 

The Norwegian National Food Law has zero 
tolerance policy on Salmonella spp [4]. 
Salmonellosis is one of several food borne 
zoonotic diseases [5]. In human salmonellosis is 
mainly associated with consumption of food 
contaminated with animal faecal matter [6].  
 

All the developing countries including Eswatini, 
who are licensed to export beef to the EU, are 
required to implement and comply with all                   
the regulations and requirements that are 
mandatory to the EU member states. Some of 
the EU standards and regulations stipulate the 
need to implement an effective Hazard Analysis 
Critical Control Point (HACCP) monitoring 
system [4,7].  
 
This paper is based on secondary 
microbiological data of Salmonella species 
commonly isolated from export beef carcasses 
from Eswatini and discusses the public health 
and socio-economic importance of Salmonellosis 
to Eswatini [1,2,3]. 
 

According to [4], epidemiological studies on 
Salmonella species are very few. Therefore, 
detailed information on the prevalence of 
Salmonella spp. in the Southern Africa region is 
also very limited. On the other hand any research 
that indicates a low prevalence of Salmonella 
spp. contamination in beef may still point towards 
a possible risk with the zoonotic pathogen 
especially following consumption of meat. 
Additionally, this also implies the possibility of 
exporting the Salmonella serotypes to the export 
market via beef trade. There is a collective 

responsibility to address such a risk and as well 
as to communicate it to the public [8]. 
 

The incidence of sporadic domestically acquired 
salmonellosis due to Salmonella typhimurium is 
low [9].  
 

1.1 Food Borne Zoonoses 
 

Salmonellosis is described as an infectious 
disease of both humans and animals [5,6]. The 
infection in food animals may lead to 
contamination of meat, eggs, milk and cheese. 
Salmonellosis is one of the most common and 
economically important food-borne zoonotic 
diseases in humans [8-10].  Other Salmonella  
species are known to infect vegetables and 
subsequently infect humans through vegetable 
salad consumption. 
 

Contamination of food by Salmonella bacteria 
continues to pose a risk to the health of 
consumers. Such a health risk becomes more of 
a reality because our daily routine, in terms of life 
styles make it a challenge to carry out adequate 
thermal food preparation. This increases the 
possibility of undercooking food thus unable to 
destroy Salmonella [11]. Meat is one of the most 
important foodborne pathogen vehicles [12,13]. 
The Salmonella spp. is listed amongst the most 
commonly reported bovine zoonotic pathogens 
[14].  
 

Farm animals, as well as food of animal origin, 
are well known reservoirs of food borne 
pathogens. The surveillance and monitoring of 
such food borne disease causing agents in 
Europe is controlled according to Regulation 
(EC) No 854/2004 [15]. 
 

As reported by the European Centre for Disease 
Prevention and Control (ECDC), Annual report of 
the Director in 2018, indicated Salmonellosis was 
the second most commonly reported 
gastrointestinal infection in humans in the EU (91 
857 cases reported), after campylobacteriosis 
(246,571). Similarly, as reported by the by the 
European Food Safety Authority (EFSA) and the 
ECDC, nearly one in three foodborne outbreaks 
in the EU in 2018 were caused by Salmonella 
species [16]. 
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Salmonella has been found to be widespread in 
minced beef, mutton and pork samples obtained 
from retail supermarkets in Addis Ababa, 
Ethiopia. This observation prompted the 
researchers to suggest that proper cooking of 
meat before consumption and improving 
personal and meat hygiene in the line of meat 
production from farm to fork should be adopted 
to ensure the safety of meat and meat products 
for human consumption [17]. Another Ethiopian 
study revealed that even apparently healthy 
slaughtered cattle and working personnel at the 
abattoir maybe a source of Salmonella species 
[18]. 

 
1.2 Socioeconomic Importance of 

Salmonellosis in Eswatini  
 
Salmonellosis is both a zoonotic and a disease of 
socio-economic importance in Eswatini. The 
license to export beef to Norway not only 
provides the necessary foreign exchange 
income, it also entails provision of technical 
assistance to local cattle farmers, community 
service to some rural households and provision 
of employment to several slaughterhouse 
workers [1-3]. 
 
The Norwegian technical assistance employs the 
value chain approach from farm to fork. This 
successful enterprise utilises the livestock 
industry to impact on poverty reduction in rural 
farming communities of Eswatini. In the 
European Union, a study has revealed that 
livestock does actually contribute towards 
poverty reduction [19].  
 
Eswatini local subsistence cattle farmers                
may receive some farming inputs from             
the slaughterhouse operator. They also                 
get technical and marketing support when                 
the cattle are ready for sale. There is transport 
that collects and conveys cattle to                        
the slaughterhouse. Livestock generate income 
for farmers of all categories via sale of animals 
and livestock products. The income from 
livestock is a vital source of income for 
household essentials, such as payment of school 
fees, medical expenses and enables farmers to 
afford better diets and to make proper health 
choices [10,19]. 
 
On the negative side, Salmonellosis is viewed as 
a major public health problem worldwide. It 
contributes to negative economic impacts 
associated with the cost of surveillance, 

treatment and prevention of the disease [5,6]. 
According to [14], pathogenic agents responsible 
for causing zoonotic diseases play a significant 
role as a source of disease to humans, and can 
have some detrimental effects to public health as 
well as socio-economically [14]. Zoonotic 
infections can severely undercut livestock 
productivity and thereby reduce farm revenues 
[19,20]. There are few comprehensive studies 
currently available on the aggregate direct and 
indirect employment generation and socio-
economic impacts of the livestock sector in low 
and middle-income countries at the country or 
regional level [10]. This study is aimed at 
highlighting both the prevalence of Salmonella 
serovars isolated from beef carcasses 
slaughtered in Eswatini from 2017 to 2018 and 
the socioeconomic importance of salmonellosis 
in the country. 
 

2. MATERIALS AND METHODS 
 

The recorded microbiological data of the results 
of regular Salmonella bacteria checks conducted 
on slaughter carcasses from 2017 to 2020 were 
analysed. In addition, this study investigated and 
briefly outlined the socio-economic role of 
Salmonella spp. and the technical assistance 
offered to subsistence cattle farmers in the 
Eswatini livestock industry [1-3]. 
 

The sampling by the slaughterhouse operator 
was carried out according to Commission 
Decision 2001/471/EC. Carcass swab samples 
were taken from sites where the risk of 
microbiological contamination was most likely to 
occur. From each carcass 4 sites were sampled 
and pooled to make one sample from that 
carcass. This was done on the day of slaughter, 
before carcasses were chilled. Carcass swab 
samples were then stored at 4

0 
C before 

transportation to the veterinary laboratory. The 
non–destructive carcass sampling method was 
used, whereby swabs were moistened prior to 
sampling using 0.1% sterile peptone + 0.85% 
sodium chloride diluent. The moistened swab 
was rubbed to cover a sampling area of at least 
10 cm

2
 per sampling site (Fig. 1) [21,22].  

 

2.1 Microbial Analyses 
 

The laboratory testing of export beef carcass 
meat samples for Salmonella species and total 
bacteria counts are subcontracted to the 
Deltamune veterinary laboratory, South Africa. 
For the detection of Salmonella in clinical cases, 
egg and egg products, environmental samples, 
feed and feed raw materials test method SER-



TMD-ME-0008 is used routinely. The said 
laboratory is known to be in full compliance with 
Commission Regulation (EC) No. 2073/2005 
[8,21-23]. 
 

 

Fig. 1. Sampling sites for Salmonella testing 
of carcasses (neck, brisket, flank and rump)

Source: [21] 
 

3. RESULTS 

 
From 2010 to 2016 a steady increase in the total 
number of cattle slaughter was realised. 
 

 
Fig. 2. Total amount of beef carcass meat certified for export from 2010 
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From 2010 to 2016 a steady increase in the total 
number of cattle slaughter was realised. 

However, there was a drastic decline in cattle 
slaughter experienced in the years 2017 and 
2018 because of the suspension of beef exports 
from Eswatini to the EU (Fig. 2). The country 
thereafter resumed beef exports to the EU in 
November 2018. Fig. 2 indicates the relationship 
between total slaughtered cattle and the primal 
beef cuts exported to the global market. 

 
The frequency of Salmonella serovars
and identified from all the carcass swabs 
samples collected during the study period are 
shown in Fig. 3. 

 
During the period from 2017 to 2020, a total of 
1095 carcass samples were collected and sent 
for testing at the Deltamune Laboratory in South 
Africa. There were a total of 25 
positive samples. Salmonella Schwarzengrund
and S. heidelberg were the most commonly 
isolated serovars. Fig. 3. shows the histogram of 
distribution of Salmonella serovars
isolated and serotyped. 
 
4. DISCUSSION  
 
The results of this study indicated carcass 
contamination with various Salmonella serovars
that were identified on carcasses. However, the 
source of the carcass contamination and 
susceptibility towards local available 
antimicrobials is not yet determined [1

Total amount of beef carcass meat certified for export from 2010 –
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Fig. 3. Frequency of Salmonella serovars isolated from carcass swabs analysed from 2017 – 
2020 

 

It is important to note that beef from Eswatini, 
had Salmonella enterica serovar 
Schwarzengrund as the most prevalent serovar 
during the 4 year period of study of 2017 to 2020. 
This serovar was the most predominant and was 
detected in 56% of the carcasses. Salmonella 
Schwarzengrund was previously reported to be a 
rare cause of human salmonellosis. Some recent 
reports showed that the prevalence of this 
serovar was increasing [24]. Unlike the study on 
Salmonella species from beef originating from 
another African country, the most prevalent 
Salmonella serovars isolated from beef in 
Namibia was Salmonella Chester (18.54%) 
followed by Salmonella Schwarzengrund (7.30%) 
[5,13]. Salmonella Chester was not isolated from 
beef carcasses from Eswatini during the study 
period from 2017 to 2018. 

 
The second highest reported Salmonella enterica 
serovar from Eswatini for the fresh bovine 
carcass meat was S. enterica serovar Heidelberg 
(20%). This strain is among the most commonly 
detected serovars from retail meats and food 
animals and ranks fourth among serovars 
associated with human infections [25,26]. 

 
From the Eswatini results, the following 
remaining Salmonella enterica serovars namely; 
Irunu, Anatum, Heildelberg, Brancaster, 
Softenberg, Typhimurium and Orion, were all 
detected at 4% of the carcass samples. The 
results of this study indicate that 25 carcasses 
were positive for Salmonella species out of a 
total of 219 carcasses (11.4%) tested during the 

study period. Considering the Norwegian policy 
of zero Salmonella tolerance, this prevalence of 
Salmonella spp. could be viewed to suggest that 
even more stricter biosecurity measures may be 
necessary to eliminate any remaining possible 
sources of faecal carcass contamination with 
Salmonella species [27]).  
 

Also, the analysed recorded microbiological data 
did not include environmental samples neither 
did it cover antimicrobial resistance. Only 
recorded microbiological data from carcass swab 
samples (N= 1095) from the abattoir was 
available for our analysis. Therefore, this                
study may indicate the need to further research 
[1-3].  
 

5. CONCLUSION 
 

A total of 25 carcasses were positive for 
Salmonella serovars from a total of 219 
carcasses sampled from slaughtered cattle 
during the study period (11.4%). Also, this work 
has briefly outlined the socioeconomic 
importance of the Salmonella spp. monitoring 
and surveillance program to the subsistence 
cattle farmers of Eswatini. Further detailed 
studies are recommended to determine the exact 
source of faecal Salmonella spp. carcass 
contamination, the potential risk factors that 
influence the carcass contamination from farm to 
slaughter. Such a study, on the susceptibility of 
the identified Salmonella serovars to locally 
available antimicrobials may contribute towards 
making informed decisions on the antimicrobial 
resistance pandemic.  
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