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ABSTRACT
This study was designed to evaluate the bacterial load and antibiotics 
resistance prevalence of Salmonella and Clostridium isolates from tools 
in butcheries around Ibadan. The samples were aseptically collected 
from the tools and subjected to microbiological analysis. The food-
borne bacteria isolated include Salmonella, Escherichia coli, Clostridium 
and Campylobacter spp, but only Salmonella and Clostridium spp were 
subjected to antibacterial sensitivity testing. The total bacterial count 
was highest (7.020±0.160 x 105/cfu/m) in the table scrapings at sampled 
butcheries, while the least (4.550±0.200 x 105/cfu/m) was recorded 
from the axe.

This study showed high antibiotics resistance prevalence, especially 
with the Salmonella sp; Chloramphenicol (57%), Enrofloxacin (57%), 
Trimethoprim (53%) and Oxytetracycline (51%). On the other hand, 
the Clostridium isolates were resistant to the antibiotics at varying 
percentages, but with highest resistance prevalence of 49% for 
gentamycin. Comparatively, the Salmonella isolates are more resistant 
to the common antibiotics than the Clostridium isolates. Multi-
drug resistance has been demonstrated against common antibiotics 
such as enrofloxacin, oxytetracycline, gentamycin, amoxicillin and 
chloramphenicol, the resistance has also spread to the Fluoroquinolones 
(Ciprofloxacin) which are drugs of last resort. 

Consequently, we recommend that butchers are trained on general 
hygiene, and also, antibiotic prescription and dispensing are handled by 
qualified personnel.

Keywords: Antibacterial resistance, Antibiotics, Butchery, Food borne 
bacteria, Ibadan

INTRODUCTION

The microbiological quality of meat is dependent on the physical status 
of the animal at slaughter, the spread of contamination during slaughter, 
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processing and sales to end users, the temperature, and 
other conditions of storage and distribution [1,2]. The 
need for adequate control and inspection during rearing 
of livestock and in slaughterhouses, processing plants, 
shops and adequate microbial assessment of fresh meats 
before consumption is recommended to reduce possible 
contamination [3,4].

The prevalence of a particular strain of bacteria depends 
on factors which persist during processing, transporting 
and storage. Over the years, there have been outbreaks of 
infections associated with consumption of contaminated 
meat, and the predominant microorganisms isolated 
include Salmonella spp.., Staphylococcus spp., Shigella spp., 
Escherichia spp., Listeria spp., and Clostridium spp. [5,6]. 
Microbial safety of food is a significant concern of consumers 
and industries today. The rapid and accurate identification 
of food-borne pathogenic bacteria in food is important; both 
for quality assurance and to trace pathogens within the food 
chain supply [7,8]. 

The presence of Salmonella and Clostridium microbe’s and 
associated surfaces may contribute to the contamination 
of meat, unless such equipment’s are thoroughly sanitized, 
otherwise they may continue to contaminate foodstuff also 
[9]. Food borne disease represents the most important public 
health troubles worldwide. The potential of food borne 
pathogens to cause illness or even cause death in consumers 
highlights the importance of such event and subsequent 
need of their monitoring and prevention. Millions of cases of 
illnesses, chronic complications and deaths are reported in 
many countries on a yearly basis [10].

Food borne diseases are common and costly preventable 
disease that are of public health concern, and which is 
treated with available antibiotics, however, the emergence of 
multidrug resistance bacteria has been reported worldwide, 
and this phenomenon limits the choice of antibiotic therapy 
in some bacteria-related infections or diseases [11]. 

Several studies have shown that the continuous use of 
antibiotics in animal rearing and other agricultural activities 
including the rearing and production of livestock as a major 
driving force behind the development and dissemination of 
antimicrobial-resistant Salmonella in the community [12,13]. 
The undue use of antimicrobial agents as growth promoting 
agents and prophylactic agents in the production of food 
producing animals such as livestock is a major contributing 
factor to the widespread emergence and dissemination of 
drug resistant bacteria around [14]. 

Bearing the aforementioned in mind, this study was 
designed to evaluate the bacterial load and antimicrobial 
susceptibility profile and antibiotics resistance of Salmonella 

and Clostridium isolates from tools in butcheries around 
Ibadan southwest local government area, Ibadan. 

MATERIALS AND METHODS

Study Location and Materials

The study was carried out in four selected market area under 
Ibadan South West Local Government Area (IBSW LGA), 
which is Apata, Oluyole, Mobil and Ring road. The reason 
for choosing these study areas was because there is more 
butchery stands in those markets, the GPS coordinate of 
IBSW LGA is 7°21’17”N, 3°52’3”E, it has an area of 40 km2 
and a population of 282,585 as at the 2006 census. This 
study ran from 12th February 2023 to 15th April 2023. This 
covered the periods for sample collection and all laboratory 
activities. 

The materials used in the course of this study include well-
labelled sterile swab sticks, well-labelled sterile sample 
bottles, ice packs, cooler, Petri dishes, autoclave, wire loop, 
agar, Autoclave, Oven, Fridge, measuring cylinder, Test tube, 
Methylated spirit, weighing scale and colony counter.

Sample Collection and Laboratory Procedures

A total number of ninety-six (96) samples were collected in 
all, twenty-four (24) samples per location and samples were 
collected from six (6) butchery outlets. The samples were 
collected aseptically by using sterile swab sticks to swab the 
tools (knives, axe and cutting wood) used in the butchery 
outlets and put in different well labelled sterile nylon to 
indicate the sample collected. Scraping of cutting table was 
done using sterile blade and was put in different well labelled 
sterile nylon and immediately put into cooler containing 
ice packs to prevent deterioration. It was transported 
immediately to the Microbiology laboratory at the University 
of Ibadan where laboratory analysis was carried out. The 
samples were analysed for microbial quality as described by 
FAO [15]. The samples were placed on trypticase-soya –agar 
(TSA) for trophic bacteria. Petri dishes were incubated at 
37ºC for 48 - 72 h while the cultures were observed daily 
under a stereoscopic microscope for the presence of bacterial 
colonies. The media used were weighed out and prepared 
according to the manufacturer’s specifications with respect 
to the given instructions and directions. The serial dilution 
method was used for total microbial counts. Pure isolates of 
resulting growth were identified using morphological and 
biochemical methods described by Lennette, et al. [16] and 
Jolt, et al. [17]. The number of occurrence of each identified 
bacterium isolates were recorded. The sterility of each batch 
of test medium was confirmed by incubating one or two un-
inoculated tubes or plates along with the inoculated tests. 
The un-inoculated tubes or plates were always examined to 
show no evidence of bacterial growth.



ISSN: 2572-6579

3

Mathews Journal of Veterinary Science

https://doi.org/10.30654/MJVS.10033

Determination of Antibiotic susceptibility of the 
Salmonella and Clostridium isolates

The standard disk diffusion method according to Clinical 
Laboratory Standard Institute (CLSI) guidelines was applied 
for antimicrobial susceptibility testing. Commercially 
available multi-disks Rapid labsR comprising of Gentamicin 
(10μg), Ciprofloxacin (5μg), Amoxycillin (25μg), Tetracycline 
(10μg), Enrofloxacin (5μg), Chloramphenicol (30μg) and 
Trimethoprim (5μg). Antimicrobial susceptibility testing 
was performed using the Kirby-Bauer disk agar diffusion 
method according to the Clinical and Laboratory Standards 
Institute (CLSI) protocol [18] on Mueller Hinton agar. Discrete 
colonies from a 24 h nutrient agar plates were suspended 
in sterile normal saline in a test tube to achieve a bacterial 
suspension equivalent to 0.5 McFarland Turbidity Standard. 
A cotton swab was dipped into the bacterial suspension 
and used to inoculate the entire surface of a Mueller Hinton 
agar plate, rotating the plate to ensure confluent growth of 
the bacterium. The antimicrobial susceptibility disks were 
placed on the surface of the inoculated plate with flame 
sterilized forceps. The plates were incubated in an inverted 
position for 16–18 h at 35-37°C. The diameter of the zone 

of inhibition produced by the antibiotic disks was measured 
to the nearest millimeter (mm) using a transparent ruler. 
The criteria for categorizing the diameter of zones of 
inhibition into sensitive (S) or intermediate (I) or resistant 
(R) were based on the interpretive charts of the Clinical and 
Laboratory Standards Institute [18].

Statistical Analysis

All data for the isolated bacterial counts were subjected to 
analysis of variance (ANOVA) and Duncan multiple range 
test was used for post-hoc comparison of means found to be 
statistically significant (p < 0.05).

Analysis was also carried out for the frequency of occurrence 
or prevalence for antibiotics susceptibility and specifically 
the resistance prevalence of Salmonella and Clostridium 
isolates using descriptive statistics.

RESULTS

Table 1 shows the comparison of the total bacterial count 
from the different tools used at the butchery, the table and 
cutting wood show that the cutting surfaces (table and cutting 
wood) have the highest number of bacteria respectively than 
the knife and axe with a significant difference of (p<0.05).

Tool                                                       Total count x 105/cfu/ml

Table scrapings                                                    7.020±0.160a

Knife                                                                       5.350±0.180c

Axe                                                                          4.550±0.200d

Cutting wood                                                       6.400±0.180b

Table 1: Comparison of total bacterial count from tools at butchery outlets around IBSW LGA.

The percentage of occurrence of salmonella and clostridium 
isolates obtained from the tools used in butchery outlet in 
Ibadan south west local government are shown in table 2 
below indicating the prevalence of salmonella isolates to be 
highest in the cutting table surface (30.2%), followed by the 

cutting wood with 28.3% and the least (18.9%) was observed 
in the axe. Also, the highest prevalence of clostridium species 
was isolated from the cutting table (37.7%) and lowest from 
the knives (15.1%).

abcd mean values that are in the same column with different superscripts are significantly different p<0.05

Tool                                                                                                      Number of isolates

                                                                                                       Salmonella           Clostridium

Cutting tables                                                                            16(30.2)                20(37.7)

Knives                                                                                          12(22.6)                8(15.1)

Axes                                                                                              10(18.9)                9(17.0)

Cutting woods                                                                            15(28.3)               16(30.2)

Total                                                                                               53                             53 

Table 2: Prevalence of Salmonella and Clostridium isolates from the tools used in butchery 
outlets around Ibadan South West LGA.
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Table 3 shows the antimicrobial susceptibility patterns of 
Salmonella and Clostridium isolates to common antibiotics 
based on the diameter of the zone of inhibition of each 
antibiotic. Generally, for the Salmonella and Clostridium 
spp. the isolates exhibited high resistance level to common 
antibiotics, and different variations in intermediate and 
susceptible class. Considering the Salmonella isolates, 
52.8% were susceptible to Ciprofloxacin, making it the best 

antibiotics among the others, this is followed by amoxicillin 
that 37.7% of the isolates are susceptible to, the worst result 
was observed with gentamycin with just 20.8% of the isolates 
susceptible. While for Clostridium spP. Most of the isolates 
are susceptible to common antibiotics; Ciprofloxacin (72%), 
Amoxicillin (64%), Enrofloxacin (60%), and Oxytetracycline 
(57%), but the Clostridium isolates are averagely resistant to 
Gentamycin (49%).

                                                                                                             Salmonella(53)                                                    Clostridium(53) 

 Antimicrobial                                                                           S              I              R                                                        S       I         R 

 

Oxytetracycline                                                                      15             11          27                                                      30      8        15

Chloramphenicol                                                                   12             11          30                                                       23     12      18

Gentamycin                                                                             11             18          24                                                       18       9        26

Enrofloxacin                                                                           15               8           30                                                       32      12       11

Ciprofloxacin                                                                          28             10           15                                                       38      10        5 

Trimethoprim                                                                        12             13          28                                                        20       17      16

 Amoxicillin                                                                             20             14         19                                                         34       12       7

Table 3: Antibacterial susceptibility of Salmonella and Clostridium isolates from tools used in 
butchery outlets around IBSW LGA.

 S: Sensitive I: Intermediate R: Resistant

Table 4 shows the prevalence of antibacterial resistant 
Salmonella and Clostridium isolates from tools used in 
butchery outlets around IBSW LGA. There is high level of multi-
drug resistance of the isolates (above 50%), especially with 
the Salmonella spp; Chloramphenicol (57%), Enrofloxacin 
(57%), Trimethoprim (53%) and Oxytetracycline (51%), 
while the isolates are also resistant to gentamycin (45%), 

amoxicillin (36%) and the others. The Clostridium isolates 
were resistant to the antibiotics at varying percentages, 
but the highest prevalence (49%) of resistance was with 
gentamycin. Comparatively, the Salmonella isolates are more 
resistant to the common antibiotics than the Clostridium 
isolates.

 
 Antimicrobial                                                                      Salmonella Resistant                                      Clostridium Resistant
                                                                                                       isolates (%)                                                        isolates (%)
 
Oxytetracycline                                                                         27(51)                                                                        15(28) 
Chloramphenicol                                                                       30(57)                                                                        18(34) 
Gentamycin                                                                                 24(45)                                                                         26(49) 
Enrofloxacin                                                                                30(57)                                                                         11(21)
Ciprofloxacin                                                                               15(28)                                                                          5(9) 
Trimethoprim                                                                               28(53)                                                                        16(30)
Amoxicillin                                                                                    19(36)                                                                         7(13) 

Table 4: Prevalence of antibacterial resistant Salmonella and Clostridium isolates from tools used 
in butchery outlets around IBSW LGA.
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There is high level of multi-resistance of Salmonella and 
Clostridium isolates to each of these antibacterial agents 
compared to the level of sensitivity and frequency of the 

isolates that were intermediate to the antibacterial (Figure 
1).

 

Figure 1: Antimicrobial susceptibility of Salmonella and Clostridium isolates from tools used in 
butcheries around IBSW LGA Ibadan.

DISCUSSION

This study enabled us to identify different types of meat-
borne bacteria, among which are Salmonella and Clostridium 
sp., bacteria that are of public health importance on the 
tools sampled at the selected butcheries around IBSW LGA, 
which is an indication of different levels of contamination. 
This finding further corroborates earlier submissions by 
Aslama, et al. [19] and Deliephan, et al. [20] that Salmonella 
and Clostridium can cause varying degrees of contamination 
due to poor hygiene on surfaces and hence leading to food-
borne infections. The relatively high prevalence rate of 
Salmonella and Clostridium isolated in this study should be 
of concern to health authorities, especially for the fact that 
the local government area is highly populated, as such an 
outbreak could have dire consequences. The high prevalence 
could be traced to low sanitary practices observed in most 
of the butchery outlets. This prevalence rate agree with the 
submission of Enabulele, et al. [21] who worked on resistance 
pattern of salmonella isolates from food, animal and human 
sources. It also confirms the report of Anyanwu, et al. [22] 
who observed a pattern of salmonella infection that appears 
to be spreading in Nigeria in the form of epizootics. 

Food safety refers to the conditions and practices that preserve 
the quality of food to prevent contamination and food-borne 
illnesses, which mean the food or meat, must be wholesome 

[23]. Whenever there are biological contaminants in meat, 
they render the food/meat unwholesome and are therefore 
not fit for human consumption [24]. The contamination 
of food has become a global public health issue affecting 
developed as well as developing nations. The contamination 
can be caused by physical, chemical, and biological agents. 
Among the biological agents, bacteria are most frequently 
encountered as a cause of contamination throughout the 
world [25]. Access to sufficient amounts of safe and nutritious 
food is key to sustaining life and promoting good health. 
It also creates a vicious cycle of disease and malnutrition, 
particularly affecting infants, young children, elderly and the 
immuno-compromised persons [26]. 

Also, there are evidences of multi-drug resistant Salmonella 
and Clostridium isolates from these same locations to 
the antibiotics tested in this study. Basically, in livestock 
production, antibiotics are used for a number of reasons 
which include among others, therapeutic treatment, disease 
prophylaxis and as growth promoters. The successful use of 
antibiotics in veterinary medicine not withstanding its use 
has become particularly worrisome, especially for the fact of 
the potential to extend such drug into the human food chain 
or the possibility of reduced efficacy of such drugs which has 
been observed in some reports to be administered by non- 
qualified personnel [27].
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Antimicrobial drugs are key in the treatment of diseases, 
and their use is essential to protect both human and animal 
health. However, antimicrobial misuse in the livestock 
sector, aquaculture and crop production is a major concern 
as a risk for the emergence and spread of antimicrobial 
resistant micro-organisms [28]. This is a major global threat 
of increasing concern to human and animal health. It also 
has implications for both food safety and food security and 
the livelihoods of millions of farmers. It has been established 
that majority of microbes which cause infection in animals 
can also cause outbreaks in human beings [29].

However, the extent to which the use of antimicrobial agents 
in food animals or humans contributes to antimicrobial-
resistant microorganisms in humans varies between the 
different microorganisms and region of occurrence [30]. 

This study observed multi-drug resistant Salmonella sp.that 
has the following prevalence of resistance to Oxytetracycline 
(51%), Chloramphenicol (57%), Gentamicin (45%), 
Enrofloxacin (57%), Ciprofloxacin (28%), Trimethoprim 
(53%) and Amoxicillin (36%). The cause of this high 
prevalence could be attributed to the irrational use of 
antibiotics [31]. The high prevalence of resistant isolates to 
enrofloxacin (57%) and trimethoprim (53%) observed in 
this study agrees with the submissions of Shang, et al [32]. 
The Clostridium isolates were resistant to the antibiotics 
at varying percentages, but the highest prevalence (49%) 
of resistance was with gentamycin. Comparatively, the 
Salmonella isolates are more resistant to the common 
antibiotics than the Clostridium isolates. Unlike the high 
resistance of the Salmonella isolates recorded in this study, the 
Clostridium isolates have good sensitivity to fluoroquinolone 
which is contrary to the submission of Sholeh, et al [33] 
that the high-risk antimicrobials for C. difficile isolates 
development showed a high level of resistance, the highest 
was seen in fluoroquinolones and clindamycin. But this study 
showed that the low resistance of Clostridium to amoxicillin/
clavulanate is in line with the submission of Sholeh, et al 
[33] that it showed almost no resistance, while Tetracycline 
resistance was present in 20% of human clinical C. difficile 
isolates, which is further supported by this study

Most worrisome however is the finding that there is some 
significant degree of resistance to the Amoxicillin and 
Ciprofloxacin. These antibiotics are comparatively new and 
expensive as such the resistance to them in this study give 
a cause for concern as they would have been the antibiotics 
of choice should there be an outbreak of any gastrointestinal 
tract infection that may arise from salmonella and Clostridium 
[34,35].

When humans ingest antimicrobial-resistant microbes in 
food, some species of microbes may cause severe illness, these 

and other species may also serve as a source of transferable 
resistance determinants for other microorganisms, including 
human pathogens [36].

It has been established that there is an emergent clone of 
Salmonella, especially the enterica variant called Salmonella 
infantis first discovered in Israel, but it is all over the world 
as at today [37,38]. The emergence of the clone of Salmonella 
Infantis is a cause for concern, as its sudden rise in retail 
meats and contributions to human illnesses is combined 
with a propensity for multidrug-resistance [39].

CONCLUSION

Due to the confirmation of excessive presence and 
prevalence of food borne bacteria on tools used at the 
sampled butcheries, food safety around IBSW LGA, Ibadan 
has been called to question. Salmonella and Clostridium 
species according to the results of these studies have 
demonstrated multi-drug resistant characteristic to common 
antibiotics such as enrofloxacin, oxytetracycline, gentamycin, 
amoxicillin and chloramphenicol, the resistance has also 
spread to the Fluoroquinolones (Ciprofloxacin) which is 
supposed to be the drug of last resort. Hence the prevalence 
of multi-drug resistant Salmonella and Clostridium species 
revealed limitation of effective treatment of Salmonella and 
Clostridial infections with common antibiotics.

RECOMMENDATION

1. Considering the high level of contamination across 
board, we hereby recommend that the butchers should be 
enlightened on general hygiene and the need to sterilize 
their tools before and after slaughtering.

2. Antibiotic prescription and dispensing should be handled 
by qualified personnel trained to do such, and avoid the 
indiscriminate use of antibiotics in livestock farms.

3. In order to eradicate or minimize AMR there is the need 
for a multidisciplinary approach to deal with AMR.
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