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Introduction 
 

Food spoilage refers to several changes which make the 

food to be toxic and less palatable to consumers, and 

these could be associated with alterations in appearance, 

texture, taste or smell. Microorganisms are the primary 

cause of food spoilage and food borne illness. Food 

borne diseases are globally important, as they result in 

considerable morbidity, mortality, and economic costs. 

Many different sources like bacteria, viruses, parasites, 

chemicals, and prisons, may be transmitted to humans by 

contaminated food. Outbreaks and sporadic cases of food 

borne disease are regular occurrences in all countries of 

the world (Kirk et al., 2015). However, the statistical 

data of food borne illness is increased due to the 

unrecognized or unreported outbreaks particularly in the 

developing countries (Abebe et al., 2020). 

 

Tomato (Lycopersicon esculentum) is one of the world’s 

most important vegetable crops with a current world 
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By growing in food, bacteria and fungi produce enzymes that break down food, thus 

causing food spoilage. In the present study, bacterial and fungal organisms causing spoilage 

of tomato fruits were isolated, characterized and tested for their antimicrobial sensitivity 

pattern. Forty tomato samples showing signs of spoilage were bought from tomato fruit 

vendors Ranipet District, Tamil Nadu State, India were subjected to the isolation of bacteria 

and fungi. The dominant microbial isolates were Escherichia coli (87%), Salmonella typhi 

(75%), Staphylococcus aureus (62%), Candida albicans (37%) and Aspergillus fumigatus 

(25%). S. aureus was highly sensitive to Cocos nucifera oil (26.0 mm zone of inhibition) 

which was higher than that of the antibiotic ampicillin (25 mm zone of inhibition) followed 

by amikacin, gentamicin and vancomycin. The maximum zone of inhibition was observed 

in C. nucifera oil and chloramphenicol compared with levofloxacin, amikacin, gentamycin 

against S. typhi. A. fumigatus was found to be highly sensitive to C. nucifera oil compared 

with fluconazole, and Ketoconazole, moderately sensitive to itraconazole and amphotericin-

B. The antimicrobial effect of C. nucifera oil revealed that there is a possibility of 

developing antimicrobial agent. 
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wide fresh weight production of 80 million tons from a 

cropped area of about 3 milion hectare (Saavedra et al., 

2016). It has its origin in Western South America and 

Central America. China is the largest producer followed 

by United States and Turkey. Economically, tomato tops 

the list in value among edible vegetables in Nigeria 

(Otekunrin et al., 2017). The fruit is one of the most 

important vegetable in most regions of the world and 

constitute an important source of food as well as cash in 

Nigeria (Chuku et al., 2008). The fruit contributes to a 

healthy, well balanced diet. It is rich in vitamins, 

minerals, essential amino acid, sugars, and dietary fibers. 

Yellow varieties have high vitamin A content lycopene, 

an anti-oxidant that may contribute to protection against 

carcinogenic substances (Ajayi and Olasehinde, 2008).  

 

Coconut (Cocos nucifera L), family Palmae is a 

pantropical plant whose centre of origin is uncertain. It is 

grown in more than 80 countries and a life-sustaining 

species in fragile coastal and island ecosystems 

(Beveridge et al., 2022). The plantations are usually 

located in the lowlands just above beach level. The trees 

are tall, reaching up to 30 m in height, with a slender, 

often curved trunk. Fruit-bearing starts after six years. 

Coconut has many uses, including providing food and oil 

for millions besides ornamental and aesthetic uses. Its 

uses are so numerous and, as every part of the coconut 

palm is of some use, the coconut palm has been 

described as one of Nature's greatest gifts to man (Jerard 

et al., 2008). Tropical communities have used coconut oil 

in key areas of their lives, such as cooking, for medicinal 

purposes, and for skin and hair conditioner. Studies have 

indicated that the lauric acid in coconut oil has 

antibacterial action and that the medium-chain fats in 

coconut oil are similar to fats in human milk and have 

similar nutritional effects. 

 

To minimize overuse of antibiotics in the treatment of 

infectious diseases and control of drug resistant bacterial 

strains has necessitated the exploration of natural and 

safe antimicrobial substances as new alternatives to 

replace synthetic chemicals from seed oil producing 

plants and their oils that are known to possess 

antimicrobial properties (Vaou et al., 2021). This is 

largely because antimicrobial resistance against drugs 

results in greater severity and increases hospitalization 

periods, morbidity ratios and costs to society. The 

medicinal power of these plants lies in phytochemical 

constituents that are synthesized during secondary 

metabolism of the plants (Vaou et al., 2021). This study 

was aimed at determining bacterial and fungal organisms 

in tomato fruit spoilage and to examine the antimicrobial 

sensitivity pattern of the isolates to coconut oil in search 

of new, safe and readily available alternative 

antimicrobial agents from natural resources. 

 

Materials and Methods 
 

Collection of Samples 
 

Forty tomato samples, some of which were showing 

signs of spoilage were bought from tomato fruit vendors 

at 5 different markets at the rate of 8 samples/market 

were collected from each market site once a week in 

sterile polythene bags. The collected swab was placed in 

Stuart’s media and transported to the lab. Traditional oil 

of Cocos nucifera, an active medicinal oil, was bought 

from Vangoor Village, Ranipet Dist., Tamil Nadu. 

 

Isolation and Characterization of Bacteria and 

Fungi 
 

Smear was prepared and allowed to dry 1-2 drop of 

crystal violet was added and allowed for 1 minute. Slide 

was washed with tap water. Gram’s iodine was added to 

it and allowed for 30 seconds. Smear was decolorized 

with 95% ethanol. After decolorization smear was 

washed with tap water. Saffranin was added and allowed 

for 1 minute. Slide was washed in tap water and allowed 

to dry. Slide was observed under bright field microscope 

using oil immersion microscope. A clean cover slip was 

taken. Vaseline was applied on the four corners of the 

cover slip. A loopful of culture was placed at the center 

of the cover slip. Cavity slide was placed over the cover 

slip and inverted gently. Slide was observed under the 

bright field microscope. Loop full of inoculated Stuart’s 

media culture was streaked on to basal medium - 

Nutrient agar and on to the differential media - Blood 

agar and Mannitol salt agar, Sabouraud’s Dextrose Agar 

medium. The inoculated plates were incubated at 37ºC 

for 24 – 48 h. The biochemical tests such as catalase, 

oxidase, coagulase, indole, methyl red test, Voges-

Proskauer,  citrate test, triple sugar iron agar, urease, 

gelatin hydrolysis, nitrate reduction and sugar 

fermentation tests were performed by adopting standard 

procedures (Cappuccino and Sherman, 1999). 

 

For fungal organisms, Sabouraud’s Dextrose Agar was 

used for the cultivation of yeasts and molds. After 

incubation, the isolates were subjected to the tests for the 

identification of the fungus. A small amount of yeast 
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culture was emulsified in a tube of fresh human serum 

and incubated for 1 h at 35°C. The culture was examined 

by placing a loopful of the serum culture on a clean glass 

slide. After placing coverslip the slide was observed 

microscopically for germ tube formation. If germ tubes 

were not seen, the culture was reincubated as long as an 

additional 2 h and processing step was repeated every 15 

minutes. Following the standard procedures, 

carbohydrate fermentation test, sugar assimilation test 

and chlamydospore formation were carried out 

(Cappuccino and Sherman, 1999).  

 

Antibiotic sensitivity testing 
 

Drug resistance patterns of the selected four bacterial 

genera were determined by using well diffusion method 

for antibiotic sensitivity testing. The strains were 

swabbed on Muller-Hinton agar plate and Sabouraud’s 

Dextrose Agar. Medium was poured on the sterilized 

plates. After solidification, the overnight growth cultures 

of pathogens such as Staphylococcus aureus, Salmonella 

typhi, Escherichia coli, Candida albicans, and 

Aspergillus fumigatus, were spread over the medium. 

The plates were allowed to Cocos nucifera dry for 10 

minutes and wells were cut through the well cutter. Then 

the antibiotics and was loaded in the well and the plates 

were incubated at 37ºC for 16 to 24 h. After incubation, 

the plates were observed inhibition of microbial growth 

(Aneja, 2007). The results obtained were expressed as 

mean ± standard deviation. 

 

Based on the cultural and biochemical characterization of 

the bacterial and isolates from spoiled tomato fruits, 

Escherichia coli, Salmonella typhi, Staphylococcus 

aureus, Candida albicans and Aspergillus fumigatus 

were found to be abundance (Fig. 1). Out of 40 samples, 

E. coli represented in 35 samples followed by Salmonella 

typhi (30 numbers of samples). The antimicrobial activity 

of antibiotics and C. nucifera oil revealed that C. 

nucifera oil exhibited a maximum of 26 mm zone of 

inhibition against S. aureus followed by 25 mm against 

S. typhi (Table 1). The antibacterial activity range (zone 

of inhibition) for streptomycin against E. coli was the 

lowest of 19 mm, where the highest for ampicillin and 

tetracycline (22 mm zone of inhibition). The zone of 

inhibition range by various antibiotics and C. nucifera oil 

of 22 – 25 mm was found against fungal isolates from 

spoiled tomato fruits (Table 2). 

 

Fig. 1 Dominant bacterial and fungal isolates in spoiled tomato fruits. 
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Table.1 Antibiotic sensitivity of the bacterial isolates from spoiled tomato fruits. Results are expressed as 

mean ± S.E.M [n=6]. (S) – Sensitive; (I)  Intermediate; 
 

Name of the 

bacterial isolate 

Antibiotic used Zone of inhibition (mm) 

S. aureus Ampicillin 25 ±1.24  (S) 

Amikacin 24 ± 0.82  (S) 

Gentamicin 24± 0.68  (S) 

Vancomycin 15± 1.40 (I) 

Cocos nucifera oil 26 ± 1.35  (S) 

E. coli Streptomycin 19 ±0.73  (S) 

Ampicillin 22 ± 0.84 (S) 

Polymyxin-B 20 ± 0.67  (S) 

Tetracyclin 22 ±1.26 (S) 

Cocos nucifera oil 24 ±1.34  (S) 

S. typhi Levofloxacin 23 ±0.64  (S) 

Amikacin 18 ±1.27  (S) 

Gentamycin 18 ±0.73 (S) 

Chloramphenicol 25 ±0.78 (S) 

Cocos nucifera oil 25±1.47  (S) 

 

 

Table.2 Antibiotic sensitivity of the fungal isolates from spoiled tomato fruits. Results are expressed as mean 

± S.E.M [n=6]. (S) – Sensitive. 

 

Antibiotic used Zone of inhibition (mm) 

C. albicans A. fumigatus 

Fluconazole 24±0.65  (S) 25±0.54  (S) 

Ketoconazole 24±1.28  (S) 20±1.25  (S) 

Itraconazole 23±0.75 (S) 24 ±0.75 (S) 

Amphotericin -B 22± 0.83 (S) 23 ± 0.83 (S) 

Cocos nucifera oil 25±1.45 (S) 25± 1.45 (S) 

 
The studies of medicinal plants used as folklore 

remedies have therefore attracted immense attention in 

the scientific world in an attempt to find possible 

solutions to the problems of multiple resistances to the 

existing synthetic and conventional antimicrobials 

(Akinyele et al., 2011; Anand et al., 2019). The 

discovery of antibiotics had eradicated the infections that 

once ravaged the humankind, but their indiscriminate 

use has led to the development of multidrug-resistant 

pathogens (Karmegam et al., 2008). 

 

Coconut oil has been confirmed to possess antimicrobial, 

antiviral and antiprotozoal activities. Phytochemical 

studies indicated that lauric acid which is its major fatty 

acid component was highly responsible for the activities 

of the oil (Oyi et al., 2010). Lauric acid has been 

documented to be converted to monolaurin in the human 

body and it is the antimicrobial agent found in the 

human milk. The antimicrobial activities of coconut oil 

has been reported earlier (Jerard et al., 2008), prompting 

the present attempt to explore its formulation into 

creams. There has been a continuous increase in several 

food borne diseases caused by bacterial pathogens such 

as Salmonella, Campylobacter, E.coli, Listeria, 

S.auerus, Klebsiella and Pseudomonas. These pathogens 

come into contact with foods during harvest or 
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slaughtering, processing, storage and packaging. 

Environmental challenges have caused food-borne 

bacterial pathogens to evolve and the susceptibility of 

human population to infections (Abebe et al., 2020). 

Generally, food borne diseases are associated with acute, 

mild and self-limiting gastroenteritis with symptoms 

such as nausea, vomiting and diarrhea as a consequence 

of consumption of microbial contaminated food and 

number of chronic sequences may result from food 

borne infections involving diseases that affect the 

cardiovascular, musculoskeletal, and respiratory and 

immune systems (Walker-Smith, 2013). Therefore, there 

is a need to control pathogens causing damage to food 

materials using naturally derived substances. 

 

In conclusion, Food spoilage and antimicrobial drug 

resistance development among microorganisms are 

directly or indirectly related to each other. In this study, 

dominant bacterial and fungal organisms were isolated 

from spoiled tomato samples collected from local 

vendors. E. coli, S. typhi, S. aureus, C.  albicans and A 

fumigatus were the isolated microorganisms from the 

spoiled tomato fruits. The antibiotic sensitivity pattern of 

these microorganisms against tested antibiotics and C. 

nucifera oil. S. aureus was highly sensitive to Cocos 

nucifera oil (26.0 mm zone of inhibition) which was 

higher than that of the antibiotic ampicillin (25 mm zone 

of inhibition) followed by amikacin, gentamicin and 

vancomycin. C. nucifera oil shows maximum 

antibacterial activity indicating the presence of 

antibacterial compound majorly and also it has no side 

effect hence it may be developed as commercial 

antibiotic with proper purification and clinical trial. 
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