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Canned tomatoes are widely consumed, but microbial spoilage can compromise
their quality. This study aimed to identify the microorganisms responsible for
spoilage in various brands of canned tomatoes from West Africa. Six popular
brands were purchased from markets in Nigeria, Benin, and Ghana.
Microbiological screening involves culturing, morphological, and biochemical
techniques to identify spoilage organisms. Total bacterial counts observed in the
study were Salsa (3.4 £ 0.22 x 103), Gino (4.2 + 0.31 x 108), Sarah (5.8 + 0.35 x
103), Ginny (3.0 £ 0.34 x 108), Derica (2.1 + 0.14 x 103), and Tasty Tom (2.2 +
0.21 x 103). Fungal counts include: Salsa (2.4 + 0.30 x 10%), Gino (2.3 + 0.51 x
103), Sarah (2.4 + 0.21 x 103), Ginny (5.8 + 0.12 x 103), Derica (2.3 £ 0.13 x
103), and Tasty Tom (4.1 £ 0.10 x 103). Bacterial isolates included Bacillus spp.,
Staphylococcus aureus, Streptococcus spp., Pseudomonas spp., and Clostridium
spp., with Bacillus spp. (30%) being the most prevalent and Streptococcus spp.
(10%) being the least bacteria. Fungal isolates comprised of Saccharomyces
spp., Candida spp., Mucor spp., Aspergillus niger, and Penicillium spp., with
Aspergillus niger (33%) being the most common while Mucor spp. (10%) being
the least fungi. The study revealed significant microbial contamination in all
canned tomato brands. High microbial counts indicate potential public health
risks. Further research is crucial to understand the source of contamination.
Implementing effective sanitization measures during production is essential to
minimize spoilage and ensure food safety
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INTRODUCTION

Tomatoes, a globally significant crop (Oscar et al., 2022),

exceeding 100°C, crucial for eliminating Clostridium
botulinum spores (Date et al., 2011).

are susceptible to microbial spoilage throughout their

Concerns have arisen regarding the quality and safety of

production and distribution, leading to economic losses and
potential health risks (Barth et al., 2009; Yeboah, 2011).
This includes contamination with mycotoxins like aflatoxins,
particularly prevalent in developing countries (Akinyele and
Akinkunmi, 2012). Canned tomatoes, while offering
convenience, require careful handling to prevent spoilage.
Improper processing can allow the survival of spore-forming
bacteria, such as Clostridium botulinum, which can produce
the deadly botulinum toxin (Dhuey, 2021). Industrial
canning of low-acid foods like tomatoes necessitates
rigorous adherence to industrial canning practices, including
the use of pressure canners to achieve temperatures

African canned tomato brands, with consumers often citing
shorter shelf lives compared to foreign brands. These
concerns have fueled speculation about the authenticity and
manufacturing practices of these products. To address these
issues, studies are crucial to assess the level of microbial
contamination in African canned tomatoes and provide
evidence-based recommendations to enhance their safety and
quality for consumers.

The study assessed the microbial contamination and
associated public health risks in commercially available
canned tomatoes in West Africa
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MATERIALS AND METHODS
Sample collection

Six (6) different brands of tin tomatoes were brought from
Nigeria, the Republic of Benin, and Ghana, markets with the
help of shipment facilities. The tin tomato products were
Salsa (Ghana), De-Rica (Ghana), Gino (Nigeria), Tasty Tom
(Nigeria), Ginny (Republic of Benin), and Sarah (Republic
of Benin). The samples were taken to the laboratory for
microbial isolation and identification.

Preparation of Sample

The cotton swab was soaked in 5 ml peptone broth and
incubated aerobically overnight at 37 °C.

Processes of serial dilution

This was carried out by the procedure reported by
(Cheesebrough, 2006). One (1) ml of canned tomato sample
was added to nine (9) ml of sterile distilled water, and the
test tube was labeled 10-! and then shaken to obtain a
complete mixture. One (1) ml of the mixture was then
transferred into the next tube containing nine (1) ml of
distilled water, and this was repeated up to 10,

Isolation and purification

The serially diluted samples, zero-point one mil (0.1mil)
were transferred into a sterile Petri dish, and sterilized
nutrient agar was poured into the Petri dish under aseptic
conditions and then solidified. The plates were incubated at
37 °C for 24 hours. After incubation, the number of discrete
colonies was counted in terms of colony-forming units.
Isolated single colonies were picked, purified on nutrient
agar plates, sub-cultured, and stocked in nutrient agar slants
with 1% NaCl for further studies (Cheesebrough, 2006).

Identification of bacterial isolates

Pure isolated colonies were differentiated using Gram’s
staining technique, followed by biochemical identification
using relevant biochemical tests. Isolates were identified and
named based on the following cultural, morphological, and
biochemical characteristics as reported by (Cheesebrough
2006).

Fungal identification

The fungal isolates were identified microscopically using the
lactophenol cotton blue test. The identification was achieved
by placing a drop of the stain on the clean slide with the aid
of a wire loop, where a small portion of the mycelium from
the fungal cultures was removed and placed in a drop of
lactophenol. The mycelium was spread very well on the slide
with the aid of the wire loop. A cover slip was gently applied
with little pressure to eliminate air bubbles. The slide was
then mounted and observed with x10 and x40 objective
lenses respectively (Cheesebrough, 2006).
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Data analysis

Descriptive statistics were employed for data analysis
(Ogbeibu, 2005)

RESULTS

Table 1 presents the bacterial counts associated with the
spoilage of tin tomatoes. Among the various products tested,
the bacterial counts were as follows: Salsa (3.4 + 0.22 x 109),
Gino (4.2 £ 0.31 x 103), Sarah (5.8 = 0.35 x 10%), Ginny (3.0
+ 0.34 x 109), Derica (2.1 £ 0.14 x 108), and Tasty Tom (2.2
+ 0.21 x 10%). The highest bacterial count was associated
with the Sarah canned tomato product, while the lowest
count was found in the Derica canned tomatoes. The
percentage prevalence of the bacterial isolates showed that
Bacillus spp. (30%) was the most dominant isolate followed
by Clostridium spp. (22%), Pseudomonas spp. (20%),
Staphylococcus aureus (18%), and Streptococcus spp. (10%)
as shown in Table 2. Table 3 shows the fungal counts linked
to the spoilage of tin tomatoes. The fungi count for the
products tested were: Salsa (2.4 £ 0.30 x 10%), Gino (2.3 =
0.51 x 10%), Sarah (2.4 + 0.21 x 10%), Ginny (5.8 £ 0.12 x
103), Derica (2.3 £ 0.13 x 108), and Tasty Tom (4.1 + 0.10 x
103). The highest fungi count was associated with the Ginny
tin tomatoes, while the lowest counts were linked to the Gino
and Derica canned tomatoes. Figure 4 highlights the
percentage prevalence of fungal isolates, Aspergillus niger
(33%) was most prevalent while the least among the fungi
was Mucor spp. (10%). Table 5 outlines the Characterization
of bacterial isolates. The probable bacterial isolates identified
were Bacillus spp., Staphylococcus aureus, Streptococcus
spp., Pseudomonas spp., and Clostridium spp. Table 6
reveals the characterized fungal isolates. The probable fungal
isolates identified were Saccharomyces spp., Candida spp.,
Mucor spp., Aspergillus niger, and Penicillium spp.

Table 1: Bacterial count (CFU/ml) of sampled tomato
brands (x10%)

Brands Bacterial count
Salsa 3.4+0.22
Gino 4.2+0.31
Sarah 5.8 +0.35
Ginny 3.0+034
Derica 2.1+0.14
Tasty Tom 22+0.21

Table 2: Percentage (%) prevalence of bacterial isolates

Isolate (%)
Bacillus spp. 30
Staphylococcus aureus 18
Clostridium spp. 22
Pseudomonas spp. 20
Streptococcus spp. 10

Table 3: Fungal count (CFU/mI) of sampled tomato brands
(x10%)

Brands Fungal count
Salsa 2.4+ 0.30
Gino 2.3+0.52
Sarah 2.4+0.21
Ginny 5.8+0.12
Derica 2.3+0.16
Tasty Tom 4.1+0.10
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Table 4: Percentage (%) prevalence of fungal isolates

Isolate (%)
Penicillium spp. 20
Saccharomyces spp. 22
Aspergillus niger 33
Mucor spp. 10
Candida spp. 15

Table 5: Characterization of bacterial isolates
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Table 5 outlines the Characterization of bacterial isolates.
The probable bacterial isolates identified were Bacillus spp.,
Staphylococcus aureus, Streptococcus spp., Pseudomonas
spp., and Clostridium spp. Table 6 reveals the characterized
fungal isolates. The probable fungal isolates identified were
Saccharomyces spp., Candida spp., Mucor spp., Aspergillus
niger, and Penicillium spp.

Bacillus spp.  Staphylococcus aureus  Streptococcus lactis Pseudomonas spp. Clostridium spp.
Elt Low Convex Convex Low convex Convex
Marg Al over All over All over All over All over
Col Cream Yellow White Cream Cream
SP Round Round Round Round Round
Size Large Average Small Average Average
GS + + + - +
Cell T Rod Cocci Cocci Rod Rod
Cell A Chain Cluster Chain Alone Alone
CT + + - + +
Ox - - - + -
CG + + - - -
CIT + + + + +
Ur + + + - -
ID - - - - -
GL + + + + +

Key: Elt= Elevation; Marg= Margin, Col= Color; Sp=shape; G= Gram staining; Cell T= Cell type; Cell A= Cell arrangement; CT=Catalase;
OX= Oxidase; CG= Coagulase; CIT= Citrate; Ur= Urease; ID= Indole; GL= Glucose

Table 6: Characteristics of fungal Isolates

Tentative genera  Saccharomyces spp. Candida spp. Mucor spp. Aspergillus niger Penicillium spp.

Cultural Cream-colored colony Little-sized  colony, White colony but The back is soft and Greenish on the
with smooth edges. with cream colony flat. fluffy, featuring a surface surrounded

having convex shape. yellow reverse side. by a whitish border.

Morphology

Hyphae Pseudo-hyphae Pseudo-hyphae Non-septate With Septate With Septate

Spore color Not revealed Not revealed Not revealed Brownish Faded white

Spore nature Chlamydospore Chlamydospore Sporangiophore Conidiophores Conidiophores

Structure Budding Budding Sporangium Foot cells Brush like

DISCUSSION particularly in canned foods (Gopal et al., 2015). Clostridium

The high microbial counts found in the analyzed canned
tomato samples indicate potential issues related to raw
material quality, inadequate processing, contamination
during pre-processing or production, and insufficiently strict
production practices. The bacterial counts ranged from 2.1 £
0.14 to 5.8 + 0.35 CFU/g, while fungal counts varied from
2.3 + 0.16 to 5.8 =+ 0.12 CFU/g. Isolated microorganisms
included  Bacillus  spp.,  Staphylococcus  aureus,
Streptococcus lactis, Pseudomonas spp., Clostridium spp.,
Saccharomyces spp., Candida spp., Mucor spp., Penicillium
spp., and Aspergillus niger. These findings are consistent
with previous research by (Morka, 2022) on isolating
pathogenic microbes in spoiled carrots. Total viable counts
and levels of Staphylococcus aureus are commonly used as
indicators of hygiene standards in food handling
environments (Nik et al., 2014).

The presence of these microorganisms can be attributed to
several factors. Tomatoes create a favorable environment for
microbial growth and bacterial and fungal spores are
commonly found in the climate, soil, and potentially
contaminated water or organic manure (van-Dyk et al.,
2016). The isolation of Bacillus spp. (30%) and Clostridium
spp. (22%) is expected due to their spore-forming
capabilities and prevalence as environmental contaminants,

—

and Bacillus species are known pathogens that can cause
infections and food poisoning, thriving within a wide
temperature range of 20-50°C (Grenda et al., 2023). Their
presence in canned foods, even in small amounts, is
concerning because temperature abuse and inadequate
storage conditions often seen in retail settings can lead to
their proliferation to unacceptable levels. Bacillus spp. and
Clostridium spp. are recognized spoilage organisms in
tomatoes, contributing to flat sour spoilage, putrefaction,
rancidity, and off-flavors (Juliao et al., 2013).

Staphylococcus aureus (18%) and Pseudomonas spp. (20%)
are opportunistic pathogens that can contaminate canned
foods through contact with food producers, handlers, and
equipment. Proteus mirabilis is linked to urinary tract
infection (Odoki et al., 2019). Aspergillus niger (33%), while
less frequently linked to human disease than other
Aspergillus species, can lead to severe lung infections
(aspergillosis) in certain occupational settings and may also
contribute to fungal ear infections (otomycosis) (Yu et al.
2021).

Toxigenic strains of microorganisms are well-known
transmitters of foodborne illnesses and thrive under
temperature abuse conditions (Bintsis, 2017). The higher
microbial counts observed in pre-enriched samples compared
to direct cultures suggest the potential presence of stressed
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microbes in the canned foods. Although these
microorganisms may not be immediately detectable, they
could multiply if the container is unsterilized or if storage
conditions are not optimal.

These findings highlight the critical importance of regular
surveillance and monitoring of canned foods in the market to
ensure food safety and public health.

CONCLUSION

The microbial counts obtained from the analyzed samples
were significantly high, indicating substantial microbial
contamination. Additionally, the investigation revealed the
presence of various bacterial and fungal species in the
spoiled canned tomatoes. These findings highlight the need
for further research to identify the specific sources and
nature of the contamination. To reduce spoilage in canned
food production, it is essential to implement sanitizing agents
with strong antimicrobial compositions that destroy
pathogens.
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