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Abstract:  Microbial  agents  of  tomato  spoilage in Onitsha metropolis, Nigeria were investigated. A total of
80 tomatoes were sampled, out of which 40 were fresh healthy intact tomatoes and the other 40 were spoilt
tomatoes sold in 4 local markets within the zone. They were cultured on blood agar, MacConkey agar, tomato
juice agar and Sabourand dextrose agar. No organism was isolated from fresh healthy intact tomatoes, but in
spoilt tomatoes 6 species of fungi and 4 species of bacteria were isolated and identified, these include Candida
tropicalis, penicilliumnotatum, Aspergillusniger, Fusariumoxysporum, Absidiacorynbifera,
Rhizopusstonolifer, Escherichia coli, Klebsiella spp., Salmonella spp. and Pseudomonas aeruginosa.
However, no protozoon was isolated. Thus, it was found out that both fungi and bacteria were responsible for
tomato spoilage. In the fungal isolates, Candida tropicalis had the highest rate of occurrence 40 (34.5%),
followed by Aspergillusniger 37(31.9%), Penicilliumnotatum 20(17.2%), Fusariumoxysporum 15(12.9%),
Absidiacorynbifera 3(26%) and Rhizopusstolonifer 1(0.9%). In the bacterial isolates, Escherichia coli 31(54.5%)
had the highest rate of occurrence followed by Pseudomonas aeruginosa 15(26.9%) while Salmonella spp. and
Klebsiella spp. recorded 5 (8.9%) each. Thus, it can be related that the intake of spoilt tomatoes could be
dangerous, since these organisms produce spores and toxins that could cause severe food poisoning that will
result in fatal outcome.
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INTRODUCTION a powerful antioxidant that help to protect against

Tomato (Lycopersicumesculentum) is a berry plant in thus there is an appeal and demands of the fruits by
the solanaceae family. It is a short lived perennial plant consumer as a result of their knowledge that they are
grown as an annual plant, typically growing about 3-5m healthy, tasty, convenient and fresh [4]. Tomato,
approximately  in  height. The fruit is edible, brightly red however, have serious challenges to their existence these
coloured berry [1]. Tomato is one of the widely consumed include; climatic condition, pest, bacterial and fungal
fresh fruit  worldwide since it contributes to a healthy attack and over the years, there has been an increase in
well-balanced diet which is rich in vitamins such as the need to identify and isolate the microorganism
vitamin A, B, C and E. Carbohydrates such as fructose associated with their spoilage.
and glucose; Minerals which include phosphorous, Spoilage refers to any change in the condition of
sodium, potassium, calcium, magnesium and trace food in which the food becomes less palatable, or even
elements  like  iron,  copper, Zinc and Dietary fibers [2]. toxic, these changes may be accompanied by alteration in
The Deep red coloration of ripened tomato is due to the taste, smell, appearance or texture [5]. Numerous microbial
presence of lycopene, a form of B-carotenoid pigment and defects (Signs and Symptoms) of tomatoes are

prostate cancer, cardiovascular disease and diabetes [3],
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characterized by the type of micro-organism responsible Aims and Objectives: The objectives of this study were
for the deterioration, in the process of infection in the as follow:
case of fungal invasion follows the development of fungal
penetrating structure. The colonization process involves To determine the microbial agents involved in tomato
the ability of the micro-organism to establish itself within spoilage.
the produce [6]. Susceptibility of tomato to microbial To determine the microbial purity of fresh healthy
colonization is due to its differential chemical composition intact tomatoes.
such as high level of sugar, low pH (4.9-6.5) and its high
water  activity  (p>0.99)  which  favors  the growth of MATERIALS AND METHODS
micro-organism in tomato is recognized as a source of
potential health hazard to man and animals, this is due to Sample Collection: Collection of samples both fresh and
their production of toxins which are capable of causing spoilt tomatoes were carried out in the 4 markets within
disease like respiratory infection, meningitis, Onitsha metropolis, they include Ose market, AforNkpor,
gastroenteritis, diarrhoea in man following ingestion [7]. Ochanja and Bida road side market. A total of 80 tomatoes
The contamination of tomato by micro-organism could be were sampled, of which 10 samples of both fresh healthy
as a result of poor handling practices in the tomato intact tomatoes were collected asceptically using hand
production chain, storage condition, distribution, gloves into sterile polythene bags and delivered to Fezi
marketing practices and transportation [8]. Medical laboratory Onitsha immediately for analysis. The

Tomatoes were chosen for this study because they elapsed time between sample collection and analysis does
are referred to as ready-to-eat food since they are not exceed 2 h.
minimally processed and many people take tomatoes raw
directly or via meals of salad usually served cold. Sample Preparation and Culturing
Microbial spoilage and contaminating pathogens on this Culturing
product poses a serious problem in food safety [9]. The For Fungi (Both Fresh and Spoilt Tomatoes): They were
centre of disease control and prevention (CDC) estimates washed with detergents, rinsed in sterile water and
that there are 76 million cases of food borne illness every disinfected  with  7 0% alcohol using sterile cotton wool.
year. Outbreaks with identified etiology are predominantly A segment of about 3-5cm was cut off using sterile scalpel
of microbial origins [10], so that studying about the blade and placed in slant culture tubes of Sabourand
microbial ecosystem of fresh raw and spoilt tomato is dextrose agar and incubated for about 3 weeks at room
necessary. As a consumer we need to recognize that food temperature. (This was as described by Amusaet al. [3]).
safety is important for fresh fruits and vegetable. Also For Bacteria (Fresh tomatoes): After washing and
individuals of the population especially those in disinfecting the tomatoes with 70% alcohol, the peduncle
developing countries who usually use spoilt and slightly scar (the connecting tissue between the stem and fruit)
decaying tomatoes as a result of their cheaper prices was exposed by removal of the disinfected tomato, the
should be educated that these spoilage are often not due tomatoes were cultured by swabbing the cut interior of
to mechanical damages but microbial colonization and the fresh tomatoes asceptically and plated respectively on
physiological decays [11], they should be made to know the following media; Blood agar, MacConkey agar and
that these organisms produces toxins and spores which Tomato juice agar asceptically. They were incubated at
are relatively heat resistant and can cause severe food 37°C for 24h [3]. 
poisoning resulting in fatal outcome.

Significance of Agents of Tomato Spoilage: The sample from the damaged part of the tomatoes and then
implications of microbial contamination and growth on inoculated and streaked as in fresh tomatoes samples on
tomato produce causes spoilage, decreased sensory the following media; blood agar, MacConkey agar,
appeal and decreased shelf life leading to loss and Tomato  juice  agar  and  incubated  at  37°C  for  24 h.
wastage of product that have significant economic (This was as described by [3]).
consequences. The microbiological safety of these
products has also become a significant issue, as the For Parasitic Investigation: This was done using saline
incidence of food borne disease outbreaks associated wet preparation; swabs from both spoilt and fresh
with their consumption. tomatoes were emulsified in normal saline (0.85% soduim

For Spoilttomatoes: A sterile swab was used to take



Advan. Biol. Res., 8 (2): 87-93, 2014

89

chloride) and covered with a coverslip and examined examined using X10 and X40 objectives for the
using X10 and X40 objectives microscopically for identification of the fungi.Method used above was in
protozoa. accordance with [2].

Identification of Organisms (For Bacterial Colonies): RESULTS
The colonies of the different culture media were examined
microscopically for their characteristics appearance which The samples investigated were 80 tomatoes, of which
include colonies size, shape, colour, consistency, 40 were fresh healthy intact tomatoes and the other
pigmentation and texture of the colonies. Gram staining remaining 40 were spoilt tomatoes.
was done to reveal the morphology of the organism, Table 1 illustrated the percentage distribution of
characteristics group and arrangement of the cells. fungi isolates from spoilt tomatoes in 4 markets within
Various biochemical tests was done for the identification Onitsha metropolis. A total of 116 isolates were
of the organism which include Indole test, methyl red test, encountered of which 40 (34.5%) were Candida tropicals,
voges-proskauer (VP) test, citrate test, Oxide test, Germ followed by Aspergillusniger 37 (31.9%),
tube test and sugar fermentation test. Penicilliumnotatum 20 (17.2%), Fusariumoxysporum

Examination  of  Samples for Fungal Organisms Rhizopusstolonifer 1(0.9%). But from the fresh healthy
Potassium Hydroxide (10% KOH) Preparation: The intact tomatoes, No fungal organism was isolated.
swab stick containing the sample was emulsified in a drop From the Satistical analysis, Candida tropicalis,
of 10% KOH on a clean slide and covered with cover slip. penicilliumnotatum, Aspergillusniger and
The specimen was allowed to stay at room temperature for Fusariumoxysporum were significant (P<0.05), while
10 minutes until the alkali clears the fats, polysaccharides Absidiacorynbifera and Rhizopusstolonifer were not
and non-fungal element contained in the specimen. The significant (P>0.05).
slide was then placed on microscope and viewed with X10 Table 2 showed the percentage distribution of
and X40 objectives for fungal spores, yeast cells and bacterial isolates from the spoilt tomatoes in the 4 markets
hyphae. within Onitsha metropolis. A total of 56 isolates were

Macroscopic Examination: The colonies of the organism followed by Pseudomonas aeruginosa 15(26.9%) and
was observed for peculiar characteristic colonial Salmonella spp. 5(8.9%) and Klebsieliaspp. 5(8.9%), but
morphology and this was done using the under listed from the fresh healthy intact tomatoes, No bacterial
feature: organism was isolated.

Rate of growth followed at regular intervals. Statistical analysis also revealed that, Escherichia
Colour of colonies. coli and Pseudomonas aeruginosa were significant
Texture of colonies. (P<0.05) while Salmonella spp. and Klebsiella spp.were
Colonial appearance. not significant (P>0.5).
Reverse side or colour of underside. Table 3 revealed the distribution of parasite from the

Identification of FungalOrganisms (Lactophenol Cotton only yeast cells were seen from the spoilt samples with no
Blue Mounts): Lactophenol cotton blue mounts was Ova, cyst or trophozoite of parasite present, but from the
carried  out  on  fungal  isolates  for full identification of fresh healthy intact tomatoes; No yeast cell, cyst, ova or
the exact fungi based on the size, shape, surface feature trophozoite of parasite were seen.
of the conidia and hyphae arrangements. A very small Table 4 showed the distribution of the fungi isolates
portion of the colonies were cut-off and placed on the from spoilt tomatoes according to the various
drops of lactophenol cotton blue on a clean slide with marketsanalyzed. Amongst the 4 markets investigated,
sterilized mounting wire stabs. The colonial block was AforNkpor market and Ochanja market had the highest
gently teased out with 2 sterile teasing needles for isolation rate of fungi 30 (25.9%) each, followed by Ose
separation  of  the  culture  agar block from fungi and Bida road side market yielding 28 organism each
materials. Another drop of lactophenol cotton blue was (24.1%), there was however no significant variation in the
added to allow for effective penetration of the dye in order distribution of the fungal isolates according to the various
to give a good contrast. The preparations were then markets sampled (P>0.05).

15(12.9%), Absidiacorynbifera 3(2.6%) and

encountered, of which 31(55.4%) were Escherichia coli,

spoilt tomato in the 4 markets within Onitsha metropolis,
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Table 1: Showing the percentage distribution of fungal organisms isolated from spoilt tomato in the 4 markets

S/N Organisms Number of Organisms Isolated Percentage

1. Candida tropicalis 40 34.5

2. Aspergillusniger 37 31.9

3. Penicilliumnotatum 20 17.2

4. Fusariumoxysporum 15 12.9

5. Absidiacorynbifera 3 2.6

6. Rhizopusstolonifer 1 0.9

Total 116 100.0

Table 1b: Showing the Percentage distribution of fungal organism isolated from fresh tomatoes in the 4 markets

S/N Organisms Number of organisms Isolated Percentage

1. Candida tropicalis 0 0

2. Aspergillusniger 0 0

3. Penicilliumnotatum 0 0

4. Fusariumoxysporum 0 0

5. Absidiacorynbifera 0 0

6. Rhizopusstolonifer 0 0

Total 0 0

Table 2a: Showing the percentage distribution of Bacterial isolates from spoilt tomatoes in the 4 markets

S/N Organisms No. of Organism Isolated Percentage

1. Escherichia coli 31 54.4

2. Pseudomonas aeruginosa 15 26.9

3. Salmonella spp. 5 8.9

4. Klebsiella spp. 5 8.9

Total 56 100.0

Table 2b:Showing the percentage distribution of Bacterial isolates from fresh tomatoes in the Markets

S/N Organism No. of organism Isolated Percentage

1. Escherichia coli 0 0

2. Pseudomonas aeruginosa 0 0

3. Salmonella spp. 0 0

4. Klebsiella spp. 0 0

Total 0 0

Table 3a: Showing the distribution of yeast cells, Ova and cyst of parasite from the spoilt tomatoes in the 4 markets

S/No Zones No of sample Yeast cells Ova Cyst parasite

1. Ose market 10 +++ Nil NilNil

2. Afor Nkpor 10 +++ Nil NilNil

3. Ochanja 10 +++ Nil NilNil

4. Bida road 10 +++ Nil NilNil

Table 3b: Showing the distribution of yeast cells, Ova, cyst of parasite from the fresh tomatoes in 4 markets

S/N Zones No of sample Yeast cells Ova Cyst parasite

1. Ose market 10 Nil Nil NilNil

2. Afor Nkpor 10 Nil Nil NilNil

3. Ochanja 10 Nil Nil NilNil

4. Bida road 10 Nil Nil NilNil
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Table 4: Showing the distribution of the fungi isolates according to the various markets
Zones Asp. Penicillium Fusarium Absidia Rhizopus Candida Total

S/N Nigernotatumoxysporumcorynbiferastolonifertropicalis
1. Ose market 8 6 3 1 0 10 28
2. AforNkpor 10 4 6 0 0 10 30
Market
3. Ochanja 10 6 3 1 0 10 30
Market
4. Bida road
Side market 9 4 3 1 1 10 8
Total 37 20 15 3 1 40 116

Table 5: Showing the distribution of the bacterial isolates according to the various markets
Salmonella Klebsiella Pseudomonas

S/N Zones E. coli Spp. Spp. aeruginosa Total
1. Ose market 7 2 1 4 14
2. AforNkpor 10 0 1 4 15
Market
3. Ochanja 9 0 3 4 16
Market
5. Bida road 5 3 0 3 11
Side
Total 31 5 15 5 56

Table 5 indicated the distribution of Bacterial isolates 5(8.9%) and klebsiella spp.5(8.9%). From the Statistical
from spoilt tomatoes according to the various markets analysis, Escherichia coli and Pseudomonas aeruginosa
analyzed. Amongst the 4 markets investigated, Ochanja were significant (P<0.05) while Salmonella spp. and
market has the highest isolation rate of bacteria with a Klebsiella spp.were not significant (P>0.05). These
percentage 16(28.6%) followed by AforNkpor market with organisms isolated agrees with previous work of [17] and
15(26.8%), Ose market 14(25%) and Bida road side market [18], the presence of these organisms in spoilt tomato is
with 11(19.6%). an indication that tomato fruits were exposed to faecal

There was however no significant variation in the contamination water or organic manure [19]. However, this
distribution of the bacteria isolates according to the is contrary to the previous by Duffy [20] who isolated
various markets sampled (P>0.05). Xanthomonas, Morgnella, Bacillus, Listeria

DISCUSSION to varietal characteristics, climate influence, geographical

The present study on microbial agents of tomato external sources of contamination and Agro –technical
spoilage in Onitsha metropolis reveals the presence of procedures which include the use of contaminated
both fungi and bacteria with no protozoa. In the irrigation water, use of animal and human wastes as
characterization of the fungi, a total of 116 organisms were fertilizer, improper handling and storage [21].
isolated of which 40(34.5%) were Candida tropicalis, There was however no statistically significant
followed by Aspergillusniger 37(31.9%), differences in the distribution of the bacteria and fungi
Penicilliumnotatum 20(17.2%), Fusariumoxysporum isolated according to the market (p>0.5).
15(12.9%), Absidiacorynbifra and Rhizopusstolonifer In the Parasitological analysis, no parasite ova, cyst
were not significant (P>0.05). These organism isolated or trophozite were isolated and this does not agree with
agrees with the previous works of [13] and [14]. These the work of FDA [22] who isolated Cryptosporidium
findings could be probably due to tomato which favors oocyst from spoilt tomato in India. Thus could also be due
the growth of fungi [15] and also due to fungal spores in to climax influences, geographical and seasonal variation
the environment and in majority of cases, the ground [16]. and difference in the several practices that are involved in

The present study also showed the presence of the cultivation, harvesting and handling procedures
bacteria, a total of 56 organisms were isolated of which involved in tomato production [23]. Damages inflicted on
31(54.4%) were Escherichia coli, followed by the produce at the time of harvest are also major causes of
Pseudomonas aeruginosa 15 (26.9%), Salmonella spp. microbial  infection  since  most  of  the  spoilage organism

monocytogenes and lactic acid bacteria, this could be due

and seasonal variations and also various internal and
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invades the produce through such damage tissue, 2. Andrew, F.,1994. The tomato in America: early
furthermore; the incidence of microbial contamination is history, culture and cookery. Columbia, S.C, USA:
worsened by poor sanitary practices such as cross- University of South Carolina Press. ISBN 1-5700-
contamination with other products, contact infection 3000-6.
during the transportation of the produce [24]. In the 3. Amusa, N.A., I.A. Kehinde and O.A. Ashaye, 2002.
course of the study, it was found that tomato juice agar Biodeterioration of Bread fruit in storage and its
which is a selective media for Lactobacilli [25] supports effects on the Nutrient Composition. African Journal
the growth of yeast cell Candida tropicalis luxuriantly. of Biotechnology, 1(2): 57-60.

CONCLUSION E.R. Daly and T. Taylor, 2006. Multistate outbreaks

The microbial agents of tomato spoilage include consumption of restaurant tomatoes, USA. Journal of
Candida tropicalis ,  Aspergi llusniger, Epidemiology and Infection, 9: 1-9.
Penic il l iumnota tum,  Fusariumoxysporum, 5. Berdegue,   J.A.,     F.    Balsevich,    L.    Flores   and
Absidacorynmbimfera, Rhizopusstolonifer, Escherichia T. Reardon, 2005. Central American Supermarket
coli, Pseudomonas aeruginosa, Salmonella spp. and private standards of quality and safety in
Klebisiella spp., thus consumption of spoilt tomato could procurement of fresh fruits and vegetables, Food
predispose the consumer to infection by the above Policy, 30: 254-269.
mentioned organisms. 6. Besser, R.E., S.M. Lett, J.T. Weber and M. Doyle,

Recommendation: The high prevalence of some fungi and from Escherichia coli O157:H7 in fresh pressed apple
bacteria in the study demand that appropriate control cider. Journal of the American Medical Association,
measure against infection should be employed. 269: 2217-2220.

It is therefore important that farmers should avoid the pre-harvest contamination of fruits and vegetables
use of organic manure that contains animal or human with pathogens capable of causing enteric diseases.
faecal matters as fertilizer which was potential Britain food Journal, 108: 38-53.
habitats for E. coli, Salmonella spp., klebsiellla spp. 8. Beuchat, L.R., 1996. Pathogenic organisms associated
and Pseudomonasaeruginosa. They should use with fresh produce. Journal of Food Protection, 59:
inorganic fertilizers. 204-216.
The storage of tomato fruit should be done at a 9. Beuchat, L.R., 2002. Ecological factors influencing
temperature and relative humidity that does not survival and growth of human pathogens on raw
favours the growth of contaminating organisms. growth of human pathogens on raw fruits and
Consumption of raw or partially cooked tomato in the vegetables. Microbiology and Infection, 4: 413-423.
form of Sandwich or salad should be avoided since it 10. Bihn, E.A. and R.B. Gravani, 2006. Role of good
could predispose the consumer to fungal or bacterial Agricultural practices in Fruit and Vegetable safety.
infections. In: Microbiology of Fresh Produce (Edited by K.R
Further studies using the tomato juice agar to isolate Matthews). Washington DC: ASM Press, pp: 21-28.
yeast cells other than Lactobacilli from spoilt tomato 11. Bracket, R.E., 1999. Incidence contributing factors
should be carried out to further authenticate the and control of bacterial pathogens in produce.
finding from the present study. Postharvest Biology and Technology, 15: 305-311.
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