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Introduction 

The spoilage of fresh fruits and vegetables is an increasingly big problem across the world (Food 

Spoilage is a Bigger Problem Than You Think (Part ½), 2019). Fruits and vegetables are amongst 

the most perishable food items. The growth of microorganisms such as fungi and bacteria is one of 

the main causes for the spoilage of fresh fruits and vegetables (What makes fruits and vegetables 

rot?, 2019). 

The spoilage of fresh fruit and vegetable items along the supply lines creates a major economic loss 

each year (Food Spoilage is a Bigger Problem Than You Think (Part ½), 2019). According to the 

United States Department of Agriculture, 30 to 40 percent of all produce from farmers goes uneaten. 

This amounts to a loss of approximately 161.6 billion US $ (Lieber, 2019). Research stated that 

approximately 52 million tons of food is lost or wasted in the industrial, commercial and institutional 

levels (CEC, 2017). 

The spoilage of fresh fruit and vegetable products both at consumer level and along the supply lines 

can be attributed to the growth of microorganisms such as fungi and bacteria. According to Svenja 

Lohner (2019), fruit and vegetable items that was damaged by heat, cold or mechanical stress at 

some stage are more likely to spoil than those that were not damaged or stressed. 

The presence of microorganisms such as fungi and bacteria will cause the infected fruit or vegetable 

item to be discarded by producers, retailers or consumers. 

This study was done to develop an cheap and organic method of preventing microbial spoilage of 

fresh fruits and vegetables at room temperature. 

The aim of this study was to determine the effect of ethanolic phytochemical plant extracts made 

from invasive plant species on the spoilage rates of fresh fruits and vegetables at room temperature. 

Hypothesis 

Phytochemical extracts made of any of the plant species tested in this research project can be used 

to prevent microbial spoilage of fresh fruit and vegetables at room temperature. 

Method 

Phytochemical extracts were made of different plant species and each extract was tested for 

effectiveness as a fungicide and bactericide. The antimicrobial activity of the phytochemical plant 

extracts were assessed with the Kirby-Bauer test for antimicrobial susceptibility.*

 
* The Kirby-Bauer test for antimicrobial susceptibility is a method used to determine the sensitivity or 

resistance of microorganisms to various antimicrobial compounds (Hudzicki, 2009). 
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Microorganisms that were isolated from spoiled fruit and vegetables were used. The zone of 

inhibition sizes of the different plant extracts at five different concentrations were measured and 

analysed. 

Three repetitions were done at the same time to eliminate any external/ environmental factors that 

might have affected the results. This allowed for more accurate and reliable results. 

An in vivo study was done to verify the results that were obtained during the Kirby-Bauer (in vitro) 

test. Different fruit items were treated with different concentrations of the various extracts. The fruit 

items were left to incubate for five days, after which the amount of microbial growth present on the 

fruit items were assessed. 

Results 

The data that was collected during the in vitro study was divided into two separate parts to ensure 

validity. The first part was used to determine which of the extracts were most effective as a 

bactericide or fungicide. The second part was used to determine at what concentration the different 

extracts were most effective. 

The results showed that the phytochemical extracts of each of the tested plant species did inhibit 

the growth of the tested microorganisms during the Kirby-Bauer test. 

The correlation coefficient between the concentration of each extract and the zone of inhibition of 

the extract indicated that a higher concentration of each of the extracts resulted in larger zones of 

inhibition. The zones of inhibition of many of the extracts were larger than that of ethanol, which is a 

known antimicrobial agent. 

The data from the in vivo study was also divided into two separate parts to ensure validity. The 

results suggested that phytochemical extracts of any of the tested plant species are effective to 

prevent microbial spoilage on fresh fruit and vegetable items. 

Conclusion 

The hypothesis was accepted as correct: phytochemical extracts of the tested plant species can be 

used to inhibit the growth of microorganisms and thus to prevent microbial spoilage of fresh fruit and 

vegetables. 

Phytochemical extracts of any of the tested plant species could be used to prevent microbial 

spoilage on fresh fruit and vegetable items. By using any of the tested plant species’ extracts, food 

spoilage could be drastically reduced. This may be beneficial to fruit and vegetable farmers, 

roadside vendors, shop owners and household consumers in both rural and urban areas. 

The method to prevent microbial spoilage on fresh fruits and vegetables tested in this research 

project is effective, easy to use, cheap and available to almost anyone. 

Although none of the tested plant species are toxic, further research needs to be done to ensure 

that none of the extracts are toxic to humans. Further studies, using different plant species and 

different solvents, could also be done to enhance the quality of this research project. 
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