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Abstract:  
Background: The increasing prevalence of chronic non-communicable diseases has 
led to a greater emphasis on the consumption of healthy foods, such as vegetables. 
Vegetable salads from restaurants are generally perceived as safe. We investigated 
the bacteriological quality of vegetable salads sold in two popular restaurants in 
Accra.  

Methods: Twenty salad samples were purchased from two popular restaurants (A and 
B) with two branches each in Accra, Ghana. Restaurant A had branches at 
Dansoman and North Industrial Area, while B had branches at Osu and Tesano. Total 
aerobic colony forming unit (CFU) and biochemical assays were performed by 
standard culture techniques and protocols, to determine the microbial load and 
species present.  

Results: Mean aerobic bacteria count was 1.77E5 and 1.45 E5 CFU/g for Restaurants 
A, and B respectively. The North Industrial Area branch of A had more CFUs (2.64E5 
CFU/g) than the Dansoman branch (0.9E5 CFU/g), and statistically significant 
(p=0.0010). The Tesano branch of restaurant B had higher CFUs (1.9E5 CFU/g) than 
the Osu branch (1.0E5 CFU/g), and also statistically significant (p=0.0022). 
Furthermore, ANOVA across the four branches showed a significant difference 
(p<0.0001). The main isolates identified from both restaurants were Enterobacter spp. 
(28.7%), Citrobacter spp. (20.4%), Klebsiella ssp. (18.5%) and Enterococcus spp. 
(7.4%).  

Conclusion: Enterobacter species was predominant among others. Education of the 
restaurant staff, and the application of food safety and handling procedures must be 
established, and food regulatory institutions must carry out routine inspection at these 
sites to ensure consumer protection and public health. 
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1. INTRODUCTION 

Salads are made primarily of a mixture of raw 
vegetables and/or fruits such as lettuce, spinach, 
cabbage, carrots, onions, tomatoes, green beans, 
strawberries, apples, pears etc. [1,2].  

Vegetables are important for human nutrition and their 
presence in vegetable salads confers several health 
benefits. Vegetable salads are rich sources of folate, 
vitamin A, C, K and minerals such as iron and calcium. 
Recommendations for increased intake of vegetables is 
on the rise. Various guidelines for the prevention and 
management of chronic non-communicable diseases 
recommend increasing the amount of vegetables in our 
daily diets [3-5]. Consuming vegetable-based salad is 
associated with higher nutrient intakes and diet quality 
among adults [6]. They contain antioxidants and 
phytochemicals which help to prevent chronic diseases 
like diabetes, cancers and heart diseases [7,8]. Their 
rich sources of dietary fibre additionally help in weight 
management and prevents constipation [9,10]. Due to 
their highly perishable nature and the fact that they are 
mostly consumed raw or minimally processed, in order 
to retain their natural taste and heat labile nutrients, 
vegetables easily become vehicles of bacterial 
contamination. This can increase the risk of foodborne 
diseases associated with the intake of vegetables 
[11,12]. Environmental and human factors such as poor 
agricultural practices and unhygienic practices of food 
handlers during preparation and sale of vegetables are 
some of the factors that can easily result in their 
contamination and subsequent threat to public health 
[10,13]. Various bacterial species including 
Staphylococcus aureus, E. coli, Klebsiella spp. and 
Bacillus spp. have been isolated in vegetables sold at 
the market [10,14] as well as in ready to eat vegetable 
salads in countries including Ethiopia, Cameroon and 
Ghana [1,15]. Health promotion exercises addressing 
the prevention and management of most chronic 
diseases have targeted urban dwellers especially 
people in middle to high socioeconomic groups. This is 
partly because their risk of developing non-
communicable diseases are higher. These groups have 
reported increasing prevalence of hypertension, 
diabetes and obesity in recent decades [16-18]. Their 
higher education and income levels make them 
selective in their choice of eateries, preferring 
restaurants over street foods or canteens [19]. With the 
growing awareness of health benefits of vegetables 
especially among urban dwellers vegetable salads from 
restaurants are often preferred over those from street 

vendors due to the perception of greater food safety. 
Significant amount of work has been carried out on the 
safety of street foods in Ghana, with the conclusion that 
most of them are prepared under unhygienic conditions 
and are contaminated with pathogenic microorganism 
[15,20]. However, not much work has been published 
in the country on hygiene and food safety of foods sold 
at hotels and restaurants. All efforts at ensuring the 
safety of vegetable salads from restaurants are 
therefore necessary to prevent foodborne diseases, 
protect public health and avoid undermining health 
promotion efforts targeting the reduction of chronic 
disease incidence and management in Ghana. The aim 
of this study was to investigate the bacteriological 
quality of vegetable salads sold in two popular 
restaurants in Accra. Information obtained from this 
study will alert food regulatory bodies to improve their 
surveillance and monitoring of restaurants to ensure 
the safety of foods they provide. It will further inform 
food service establishment managers and staff to 
observe appropriate personal, and food hygiene 
protocols in order to control occurrences and spread of 
foodborne diseases. 

2. MATERIALS AND METHODS 

2.1. Study Design and Sites 

The study design was experimental, and was carried 
out in Accra, the capital city of Ghana. Salad samples 
were obtained from various branches of two renowned 
and well patronised restaurants, following a pilot study 
conducted among college students to ascertain 
consumer patronage. Ethical approval was obtained 
within the same period before microbiological data was 
collected from the respective branches of the 
restaurants following purchase of the samples and 
laboratory work. Generally, salad leaves prepared for 
human consumption are pretreated by washing with 
potable water. During the pilot study, information 
obtained at the premises indicated that the salads sold 
in all the four locations were pretreated before 
preparation, thus soaked and washed primarily in water 
to remove inherent physical, chemical and biological 
contaminants in order to produce a safe intake. A 
pretest by way of ascertaining this knowledge was also 
confirmed by the restaurant operators during the 
aforementioned pilot study. The response obtained was 
therefore put to a confirmatory experiment by testing 
for the presence and load of the microbes using 
various microbial assays. The two brand restaurants 
were identified as A and B. Two branches of each 
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brand were also selected. Branches of brand A were 
coded as D and N for Dansoman and North Industrial 
Area respectively, whilst branches of brand B were 
coded as O and T for Osu and Tesano suburbs 
respectively. 

2.2. Sampling, Processing and Analysis 

The two branches of each restaurant identified were 
selected by random sampling. A total of 20 salad 
samples (5 samples per branch) containing ingredients 
such as lettuce, cucumber, carrot, onion, sweet pepper, 
topped with salad cream, were purchased from the 
designated restaurants at lunch time, over a five-week 
period. One sample was purchased from each 
restaurant every week on alternating weekdays. The 
salads were purchased in disposable packs as served 
by the restaurants. They were immediately placed in a 
sterile ice chest with ice packs and transported to the 
laboratory for immediate processing and analysis. 
Microbial analyses were carried out at the Microbiology 
Laboratory of the University of Ghana Medical School 
by qualified laboratory scientists. Each sample was 
divided into two for a duplicate assay, where ten grams 
of the samples was added to a sterile stomached bag 
and 90 ml of sterile peptone water added and 
macerated until homogeneous solution was obtained. 
One millilitre of the resulting solution was serially 
diluted in 9 ml sterile peptone up to a fifth dilution 
followed by enumeration using pour plate and streak 
method as described by [21,22]. 

2.3. Enumeration and Identification of Species 

Colonies on all duplicate plates were counted between 
25 and 300 and multiplied by their respective dilution 
factors to obtain the mean CFU/g. Gram staining, 
colonial morphology and biochemical tests were used 
to identify the species found. The Gram stain was 
employed to pre-screen and then differentiate the 
species, and was performed alongside the colonial 
morphology before the final identification of species 
was carried out using the biochemical assays. With 
regards to the colonial morphology the shape, colour, 
texture and overall appearance of each colony were 
determined as stated by [23]. Following a 24-hour 
incubation period, samples showing similarities of 
morphological characteristics were grouped and further 
tested with gram staining for identification as described 
by [24]. Further species differentiation was carried out 
by motility test where the possession of flagella for 
movement was ascertained [25]. According to the 

latter, bacterial cells can also be differentiated by the 
production of indole from tryptophan. This test was 
performed over a 24-hour period by adding 2 drops of 
Kovac’s reagent, followed by shaking in peptone water 
and allowing to stand. The production of a red colour, 
separating out with a layer of alcohol was indicative of 
positive results. Citrate test was performed to 
differentiate species that could metabolise citrate as 
carbon source. In this assay, saline suspensions were 
prepared with the bacterial colonies that showed Gram 
negative results with 0.20 ml saline. Citrate slopes 
were incubated for 48 hours at 35˚C; a bright blue 
colour action identified those positive species for the 
test.  

2.4. Urease Test 

This test was solely carried out to differentiate urease 
positive proteins from other Enterobacteriaceae. A 
slant of urea agar was inoculated by streaking onto the 
surface of the test sample and was observed for colour 
change at 6 and 24 hours at 35˚C incubation 
temperature. 

Cytochrome oxidase test was also performed to 
determine the presence of oxidase enzyme producers 
in the salads as in the protocol by [26,27]. 

2.5. Statistical Analysis 

Statistical significance between the mean CFU/g 
obtained from both branches within each restaurant 
group (D and N for restaurant A; O and T for restaurant 
B) was determined separately at P≤0.05 using 
unpaired T-test. In addition, One-Way ANOVA was 
employed to determine statistically significant 
differences across all four branches of the two 
restaurants. These analyses were performed using 
GraphPad Prism 8. 

3. RESULTS 

The results of aerobic colony count of the salad 
samples from restaurants A and B were recorded 
during the laboratory investigations. This was achieved 
per gram of the salad samples from the four respective 
branches (D, N, O, and T) based on a total of 5 
samples from each location (Table 1). The North 
Industrial Area branch (N) of restaurant A recorded the 
highest mean colony count, followed by the Tesano 
branch (T) of restaurant B (Table 1), then the Osu 
Branch (O) followed with the least being the record 
from the Dansoman Branch (D).  
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The empirical analysis revealed the presence and 
numbers of pathogenic species in the salad samples, 
i.e., in the order of high to low; Enterobacter spp 
followed by Citrobacter spp., were the most prevalent 
species in the salads from restaurant A, compared to 
Klebsiella spp. for restaurant B followed by 
Enterococcus spp. Throughout the branches, Branch N 
recorded the highest number of Citrobacter spp. 
Whereas Branch O recorded the highest Enterobacter 
and Klebsiella spp. (Table 4). Furthermore, Branch D, 
N, and T recorded the same number of samples for 
Enterobacter spp. Whilst D and N, and O and T also 
recorded the same species in their sample sizes of 2 
and 1 respectively (Table 4). 

At p≤0.05, an unpaired T-test between both branches 
of each of the two restaurants i.e., branches D and N 
for restaurant A, and branches O and T for restaurant B 
showed a significant difference between results from 

branches D and N of restaurant A, and between 
branches O and T of restaurant B. However, the overall 
statistical significance and the percentages of total 
species obtained among the restaurants are shown in 
Tables 3 and 4 respectively in which variations were 
observed in the microbial counts among the four 
branches of both restaurants. 

There were statistically significant differences (p≤0.05: 
p=0.0010 and p=0.0022) between restaurant A, 
branches D and N, and restaurant B, branches O and T 
respectively. Analysis of variance on the microbial load 
among the four branches of the two restaurants also 
showed a significant difference of p<0.0001, as shown 
in Table 3.  

A One-Way ANOVA test on the number of occurrences 
of the various microbial species identified from the two 
restaurants at p≤0.05 showed p=0.9979 indicating no 

Table 1: Aerobic Colony Count of Salad Samples from Restaurants A and B 

Restaurant N CFU/g CFU/g Mean CFU/g 

Restaurant A 
Branch D 
Branch N 

 
5 
5 

 
0.93E5 
2.62E5 

 
0.87E5 
2.66E5 

 
0.9E5 
2.64E5 

Restaurant B 
Branch O 
Branch T 

 
5 
5 

 
1.03E5 
1.87E5 

 
0.97E5 
1.93E5 

 
1.0E5 
1.9E5 

Where N = number of samples taken from the respective restaurant or branch, CFU = Colony forming unit. 
 
Table 2: Unpaired T-Test between the Two Branches of Restaurant A, and B at p≤0.05 

Mean of microbial load Means Difference between 
means ± SEM 

p-value Significantly different 
(p≤ 0.05) 

Restaurant A, branches D and N Branch D 
(0.9E5) 

Branch N 
(2.64E5) 

1.74E5 ± 3606 0.0010 Yes 

Restaurant B, branches O and T Branch O 
(1.0E5) 

Branch T 
(1.9E5) 

0.9E5 ± 4243 0.0022 Yes 

Where SEM = standard error of mean. 

Table 3: Summary of One-Way ANOVA on Microbial Load (CFU/g) Obtained from the Salad Samples from the Four 
Branches of Restaurants A and B at p≤0.05 

Treatment SS DF MS F (DFn, DFd) p-value 

 Treatment (between columns) 4.04E+10 3 1.35E+10 F (3, 4) = 869.3 p<0.0001 

 Residual (within columns) 6.2E7 4 1.55E7   

 Total 4.05E+10 7    
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significant difference in the number of occurrences of 
the microbes identified in the two restaurants and their 
respective branches (Table 4). 

4. DISCUSSION 

Nine species were collectively isolated from the salad 
samples used for the study; six of the total species 
were Gram negative and 3 were Gram positive. From 
all the restaurants, Enterobacter spp., Citrobacter spp. 
and Klebsiella spp. were the three most prevalent 
(28.7%, 20.37 and 18.51% respectively), whilst 
Streptococcus spp., Staphylococcus spp., Klebsiella 
oxytoca1/2, Proteus miribilis and Citrobacter freundii 
were below 6% in prevalence. According to the 
International Commission for Microbiological 
Specification for foods [24], the levels of aerobic colony 
counts for salads are as follows: 0 -1000 CFU/g – 
acceptable; 1E4-5 tolerable; ≥ 1E6 is unacceptable. 
From Table 1, restaurant A had a mean colony counts 
of 1.77E5 and B 1.45E5, both showing tolerable levels 
according to Cheesbrough [27]. Statistical analyses on 
the results inferred that the microbial counts within the 
two branches (D and N) of restaurant A, and the other 
two branches (O and T) of restaurant B were 
statistically significant (p=0.0010; p=0.0022 
respectively, Table 2), and also across the four 
branches altogether (p<0.0001, Table 3). However, 
even though the species identified across the four 
branches of the two restaurants represented biological 
hazards of food safety importance, their number of 
occurrences obtained across the four branches as 
shown in Table 4, was not statistically significant 
(p=0.9979). The outcome is thus suggestive of 
unsatisfactory hygienic conditions and practices by 
both restaurants, a possible outcome of poor employee 

hygiene, unhygienic raw materials and or insanitary 
cooking environment [28]. A similar study conducted in 
Lagos by Moayed et al. [29] reported total aerobic 
counts ranging from 3.3 x 10³ to 5.9 x 10⁶ CFU/g. 
Similarly, Cheesbrough [27] found aerobic colony 
counts in salad samples ranging from 3.1 to 7.8 x 10⁵ 
CFU/g, while Oranusi and Braide [30] reported aerobic 
colony counts from 9 to 9.8 x 10⁶ CFU/g. 

The mean bacterial counts reported by Uzeh et al., 
[31], for raw salads sold with Waakye (cooked rice and 
beans) on and around the University of Ghana campus 
was 8.54 to 8.69 log10 CFU/g, and 6.41 log10 CFU/g 
from off-campus restaurants. In their study, the salads 
were raw with added salad cream. These were similar 
to salad samples studied in this current study. The 
salad cream present in the samples obtained for this 
research contained egg yolk, which is a good medium 
for supporting microbial growth [32], and may have 
contributed to the high microbial levels recorded in this 
current study. 

The presence of Citrobacter spp. is indicative of 
contamination of salad with faecal material, blood, pus 
or urine. This could have occurred at any step of the 
food handling, including the use of contaminated raw 
materials, unhygienic packaging material, use of 
unclean water in food preparation, inadequate washing 
and cleaning of vegetables and other cooking, and 
cutting surfaces and utensils [14-16].  

The standard aseptic practices ensured from the point 
of purchase of the salad samples through the 
laboratory procedures used, makes it unlikely that 
these organisms were introduced by the researcher. 
Good laboratory practices and standard operating 
procedures for microbiological work were adhered to. 

Table 4: The Number of Occurrences of the Various Microbial Species Identified in the Salads from the Four Branches 
of the Two Restaurants 

Microbial species Branch D Branch N Branch O Branch T % of total spp. 

Citrobacter spp. 7 10 5 0 20.37 

Citrobacter freundii 0 4 0 0 3.7 

Enterococcus spp. 4 3 0 1 7.41 

Enterobacter spp. 7 7 10 7 28.7 

Klebsiella oxytoca½ 1 0 0 5 5.56 

Klebsiella spp. 5 2 10 3 18.51 

Proteus miribilis 0 0 0 5 4.63 

Staphylococcus spp. 0 0 2 4 5.56 

Streptococcus spp. 2 2 1 1 5.56 
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Any counts and species identified were therefore 
obtained from the salad samples tested. Samples were 
processed on same day of purchase, and refrigerated. 
The latter action might have inactivated or even killed 
majority of the mesophilic microbes, such that the 
results under discussion may have been 
underreported. 

Klebsiella spp. was the third most prevalent in this 
study. The species has similarly been reported in salad 
sources in Ghana by Ameko et al., [33]. The current 
study recorded an overall prevalence of 18.5%, being 
lower in occurrence at restaurant A (7) compared to B 
(13). In other parts of the world including Nigeria and 
India, 6.8% and 5.4% have been reported by Aikins et 
al., [18] and Steele-Dadzie et al., [19] respectively. 
Aboh et al., [34] also reported prevalence of 26.7% in 
salad vegetables in Abuja Municipal Area Council, 
Nigeria. The threat posed by salads to health is thus 
not limited to Ghana and Africa but other regions 
globally. Klebsiella spp. is implicated in urinary tract 
infections, chest infections and also severe 
bronchopneumonia with lung abscesses [15,27]. It is 
commonly spread in the environment and can be 
cultured from soil, water and vegetables when 
consumed raw. Its presence in the salad thus suggest 
a compromise of good sanitation practice in both 
restaurants. The other strain of Klebsiella called 
oxytoca½ which is associated with hospital-acquired 
infections [27], was recorded in both restaurants in this 
current study and may be suggestive of contact of 
salad with infected persons. The relatively lower levels 
of Enterococcus spp., Staphylococcus and 
Streptococcus spp. recorded in this current study 
agrees with reports by Moayed et al., [29] in Ilam city in 
Iran and with Oranusi & Braide [30] in Ghana. These 
organisms are distributed across the environment, thus 
raises questions about hygienic practices in food 
handling at these restaurants.  

Salads present a rich source of micronutrients 
necessary for good health, growth and disease 
prevention. They are also invaluable in the fight to curb 
the increasing prevalence of chronic non-
communicable diseases. These benefits will however 
be lost if care is not taken by food producers, food 
regulators, governments as well as consumers to 
eliminate all sources of microbial contamination and the 
accompanying threat to public health. Also in particular, 
the significant difference in microbial load observed 
across the branches of the restaurant implies the need 
to standardise food safety practices to reflect quality 
food service delivery to consumers.  

CONCLUSION 

The work being reported here has identified the 
microorganisms that are particularly associated with 
salads served at various branches of two renowned 
and well patronised restaurants within Accra, the 
capital city of Ghana. This study recorded tolerable 
levels of aerobic bacteria in salads from the selected 
popular restaurants. The most common organism 
identified was Enterobacter spp., and most of the 
organisms are a threat to food safety.  

With limited knowledge of the general public, the 
consumption of salads in the sampled locations poses 
food safety risk due to the fact that pathogenic strains 
of the organisms could cause foodborne illness and 
may consequently lead to acquisition of long-term 
diseases by consumers. Therefore, dissemination of 
findings and education of the restaurant staff using 
food production management protocols would reduce 
or eliminate the potential biological hazards that may 
confront consumers on a daily basis due to their high 
patronage. 

We recommend that food regulatory institutions 
conduct regular and stringent inspections, particularly 
in high-risk locations such as restaurant branches with 
elevated bacterial counts to ensure food safety, protect 
public health and promote the consumption of 
vegetables among the population. 

This study thus, revealed that vegetable salads sold at 
popular restaurants in Accra could contain significant 
levels of potential pathogenic bacteria including Entero-
bacter spp. As vegetable salads are increasingly being 
consumed in efforts to maintain healthy diets, ensuring 
the microbiological safety of such salads in restaurants 
is critical for preventing foodborne illnesses. 

LIMITATIONS OF THE STUDY 

The study encountered resource challenges due to 
self-funding, hence, gene expression of conserved 
regions and sequencing of test positive samples were 
not carried out.  

CONFLICT OF INTEREST 

The authors declare that they have no conflict of 
interest regarding the publication of this paper. 

FUNDING 

This study was self-funded. The authors received no 
financial support for the research, authorship and 
publication of this article. 



Journal of Pharmacy and Nutrition Sciences, 2024, Volume 14 

 

60 

ETHICAL CONSIDERATION 

All ethical considerations were fulfilled for this work and 
a certificate issued by University of Ghana, School of 
Allied Health Sciences. 

Ethics Identification Number SAHS – ET./1035290/AA/ 
9A/2013-2014. 

AUTHOR CONTRIBUTION 

Rebecca K. Steele-Dadzie: Conceptualization, 
Methodology, Formal Analysis, Writing – Review and 
Editing 

Hannah Asare: Conceptualization, Writing – Original 
Draft, Methodology, Data Curation, Formal Analysis, 
Investigation 

George Aboagye: Supervision, Writing – Review and 
Editing, Validation, Visualization 

Eric S. Donkor: Conceptualization, Methodology, 
Supervision, Writing – Editing and Review 

REFERENCES 

[1] Rajvanshi A. Bacterial load of street vended salads in Jaipur 
City, India. Int J of Food Safety 2010; 12: 136-139. 

[2] Alekhya Sabbithi R, Naveen Kumar L, Kashinath,V, Bhaskar 
V, Sudershan R. Microbiological Quality of Salads Served 
along with Street Foods of Hyderabad, India. Int J Microbiol 
2014.  
https://doi.org/10.1155/2014/932191 

[3] International Diabetes Federation, Global Guideline For Type 
2 Diabetes. 2012; [Online at: www.Idf.Org], Accessed 13th 
February, 2021. 

[4] Stone NJ, Robinson JG, Lichtenstein AH, Bairey Merz CN, 
Blum CB, Eckel RH, Goldberg AC, Gordon D, Levy D, Lloyd-
Jones DM, Mcbride P, Schwartz JS, Shero ST, Smith Jr. SC, 
Watson K, Wilson PWF. Guideline on the Treatment of Blood 
Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in 
Adults: A Report of the American College of 
Cardiology/American Heart Association Task Force on 
Practice Guidelines’. J Am Co Cardio 2014; 63: 2889-2934. 
https://doi.org/10.1016/j.jacc.2013.11.002 

[5] National Cholesterol Education Programme. Third Report of 
the National Cholesterol Education Program (NCEP) Expert 
Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults (Adult Treatment Panel III). National 
Cholesterol Education Program. National Heart, Lung, and 
Blood Institute National Institutes of Health, NIH Publication 
2001; No. 01-3670.  
https://doi.org/10.1001/jama.285.19.2486 

[6] Hoy MK, Sebastian RS, Goldman JD, Enns CW, Moshfegh 
AJ. Consuming Vegetable-Based Salad Is Associated with 
Higher Nutrient Intakes and Diet Quality among US Adults, 
What We Eat in America, National Health and Nutrition 
Examination Survey 2011-2014. J Acad Nutr Diet 2019; 
119(12): 2085-2092.  
https://doi.org/10.1016/j.jand.2019.04.018 

[7] Bunning M. Evaluation of antioxidant and sensory properties 
of multiple cultivars of Colorado-grown lettuce (Lactuca 

sativa L.). PhD Dissertation. Department of Food Science 
and Human Nutrition. Colorado State University: Fort Collins, 
CO 2007. 

[8] Ülger TG, Songur AN, Çırak O, Çakıroğlu FP. Role of 
Vegetables in Human Nutrition and Disease Prevention, 
Vegetables - Importance of Quality Vegetables to Human 
Health, Md. Asaduzzaman and T. Asao, IntechOpen 2018.  
https://doi.org/10.5772/intechopen.77038 

[9] Tambekar DH, Mundhada RH. Bacteriological quality of 
salad vegetables sold in Amravati city (India). J Biol Sci 
2006; 6: 28-30. 
https://doi.org/10.3923/jbs.2006.28.30 

[10] Akoachere J, Tatsinkou BF, Nkengfack JM. Bacterial and 
parasitic contaminants of salad vegetables sold in markets in 
Fako Division, Cameroon and evaluation of hygiene and 
handling practices of vendors. BMC Res Notes 2018; 11(1): 
100.  
https://doi.org/10.1186/s13104-018-3175-2 

[11] Adu-Gyamfi A, Nketsia-Tabiri J. Microbiological studies of 
macoroni and vegetable salads in waakye, a local street 
food. Gh J Sci 2007; 47: 3-9. 
https://doi.org/10.4314/gjs.v47i1.15915 

[12] Taban B, Halkman A. Do leafy green vegetables and their 
ready to eat salads carry a risk of foodborne pathogens? 
Anaerobe 2011; 17: 286-287. 
https://doi.org/10.1016/j.anaerobe.2011.04.004 

[13] Cuprasitrut T, Srisorrachatr S, Malai D. Food safety 
knowledge, attitude and practice of food handlers and 
microbiological and chemical food quality assessment of food 
for making merit for Monks in Ratchathewi District, Bangkok. 
Asia J Publ Health 2011; 2: 27-34. 

[14] Alemu G, Mama M, Siraj M. Bacterial contamination of 
vegetables sold in Arba Minch Town, Southern Ethiopia. 
BMC Res Notes 2018; 11: 775.  
https://doi.org/10.1186/s13104-018-3889-1 

[15] Pesewu GA, Agyei JNYK, Gyimah KI, Olu-Taiwo MA, Osei-
Djarbeng S, Codjoe FS, Anim-Baidoo I, Steele-Dadzie R, 
Ayeh-Kumi PF. Bacteriological assessment of the quality of 
raw-mixed vegetable salads prepared and sold by street food 
vendors in Korle-Gonno, Accra Metropolis. Gh J Health Sci 
2014; 2: 560-566 

[16] Amoah A. Obesity in adult residence of Accra, Ghana. Ethn 
Dis 2003; 13(2)Suppl: S97-101. 

[17] Ofori-Asenso R, Agyeman A, Laar A, Boateng D. Overweight 
and obesity epidemic in Ghana—a systematic review and 
meta-analysis 2016; 16. Accessed: 1st March 2021. 
https://doi.org/10.1186/s12889-016-3901-4 

[18] De-Graft Aikins A, Kushitor M, Koram K, Gyamfi S, 
Ogedegbe G. Chronic Non-Communicable Diseases and the 
challenge of universal health coverage: insights from 
community-based cardiovascular disease research in urban 
poor communities in Accra, Ghana. BMC Publ Health 2014; 
Suppl 2: S3. 
https://doi.org/10.1186/1471-2458-14-S2-S3 

[19] Steele-Dadzie RK, Dzivenu P, Asante M, Hayford F, Intiful 
FD, Amoako-Mensah A, Boateng L. An assessment of food 
labels of some selected pre-packaged food products on the 
Ghanaian market. Int J Curr Res 2015; 7(8): 19030-19034. 

[20] Agbodaze D, Nmai PNA, Roberson FC, Yeboah-Manu D, 
Owusu-Darko K, Addo KK. Microbiological quality of khebab 
consumed in Accra metropolis. Gh Med J 2005; 39: 46-49. 
https://doi.org/10.4314/gmj.v39i2.35981 

[21] Mensah P, Yeboah-Manu D, Owusu-Darko K, Ablordey A. 
Street foods in Accra, Ghana: how safe are they? Bulletin 
WHO 2002; 80: 546-554. 

[22] Benson HJ. Microbiological applications: A laboratory in 
general microbiology. 8th ed. s.l.: McGraw Hill 2001. 

 



Journal of Pharmacy and Nutrition Sciences, 2024, Volume 14 

 

61 

[23] Yeboah-Manu D, Kpeli G, Akyeh M, Bimi L. Bacteriological 
quality of ready to eat foods sold on and around the 
University of Ghana Campus. Res J Microbiol 2010; 5: 130-
136. 
https://doi.org/10.3923/jm.2010.130.136 

[24] Lund BM, Baird-Parker TC, Gould GW. Mayonnaise, 
Dressing, Mustard, Mayonnaise-based salads and acid 
sauces. In: The Microbiological Safety and Quality of Food. 
Maryland. Aspen Publishers 2002. 

[25] International Commission on Microbiological Specification for 
Food (ICMSF). Microorganisms in foods: Vegetables and 
Vegetable Products. In: Microbial ecology of food 
commodities. London: Blackie Academic and Professional 
1998; 215-251. 
https://doi.org/10.1007/978-1-4615-5307-6_5 

[26] Cheesbrough M. District Laboratory Practice in Tropical 
Countries, Part II. 1st ed. Cambridge: Cambridge University 
Press 2002. 

[27] Cheesbrough M. District Laboratory Practice in Tropical 
Countries, Part II. 2nd ed. Cambridge: Cambridge Unversity 
Press 2006. 
https://doi.org/10.1017/CBO9780511543470 

[28] Duff SB. Microbial contaminations occurring on lamb 
carcacasses processed in the United States. J Food Prot 
2003; 147: 671-1676. 

[29] Moayed A, Mohammed RN, Fariba S, Jahangir A. 
Assessment of the microbiological safety of salad vegetables 
from different Restaurants in Ilam. J Paramed Sci 2013; 4(2): 
ISSN 2008-4978. 

[30] Oranusi US, Braide W. A study of microbial safety of ready-
to-eat foods vended on highways: Onitsha-Oweri, south east 
Nigeria. Int Res J Microbiol 2012; 3(2): 066-071. 

[31] Uzeh RE, Alade FA, Bankole M. The bacterial quality of 
prepacked mixed vegetables in some retail outlets in Lagos, 
Nigeria. Afri J Food Sci 2009; 3: 270-272. 

[32] Odu NN, Okumuda MO. Bacteriological quality of street 
vended Ready- to- eat salad vegetable sold in Port Harcourt 
Metropolis. N Acad Arena 2013; 5(3): 1-27. 

[33] Ameko E, Achio S, Alhassan S, Kassim A. Microbial safety of 
raw mixed-vegetable salad sold as accompaniment to street 
vended cooked rice in Accra, Ghana. Afri J Biotechnol 2012; 
11(50): 11078-11085. 
https://doi.org/10.5897/AJB11.2604 

[34] Aboh MI, Oladosu P, Ibrahim K. Bacterial contaminants in 
salad vegetables in Abuja Municipal Area Council, Nigeria. 
Maalaysian. J Microbiol 2011; 7(2): 111-114. 

 
 
 

 


