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Food spoilage 

Food spoilage refers to the process 

where food becomes unfit for consumption due to 

undesirable physical and chemical changes. 

Spoilage is inevitable, especially in perishable 

items. It results from factors such as poor 

sanitation, enzymatic or chemical activity, 

improper temperature regulation, or microbial 

contamination. Generally, food spoilage occurs 

when food loses its desirable qualities. 

Categories of Foods by Spoilage Rate 

1. Non-Perishable: Foods like grains, flour and 

sugar, which can last a long time without spoiling 

if stored properly. 

2. Semi-Perishable: Foods like potatoes or 

apples that can last a decent amount of time if 

handled well. 

3. Perishable: Items like milk, eggs, meat and 

fresh produce, which spoil quickly without special 

preservation. 

Factors Leading to Spoilage  

1. Microbial Spoilage 

Microbial spoilage refers to the 

degradation of fruits and vegetables due to the 

growth of microorganisms such as bacteria, 

yeasts and molds. These organisms thrive in the 

moist, nutrientrich environment that fruits and 

vegetables provide. Spoilage usually occurs 

postharvest, during handling, processing and 

storage. 

Bacteria: Bacterial contamination is one of the 

most common causes of spoilage. For example, 

bacterial growth can lead to soft rot in fruits and 

vegetables, causing them to become mushy. This 

process is accelerated in humid and warm 

environments, making storage conditions crucial. 

Most bacteria prefer temperatures around 37°C, 

but some can grow in cooler or warmer 

conditions.  

Yeasts: These fungi contribute to the 

fermentation of fruits. Yeast breaks down sugars 

in fruits, producing alcohol and carbon dioxide, 

which can result in offflavors and undesirable 

textures. 

Molds: Mold growth is common on stored fruits 

and vegetables, especially those stored in damp 

conditions. Molds can penetrate deep into the 

tissue, producing mycotoxins, which are harmful 

to human health. Common molds that affect fruits 

and vegetables include Penicillium, Aspergillus 

and Mucor species. 

Preventing microbial spoilage involves 

controlling environmental factors like moisture, 

temperature and pH levels. Proper canning, 

freezing and drying methods can extend the shelf 

life of fruits and vegetables by reducing microbial 

activity. 

2. Enzymatic Spoilage 

Enzymes naturally present in fruits and 

vegetables can cause spoilage even after 

harvesting. These enzymes facilitate biological 

reactions that lead to the breakdown of cellular 
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components, resulting in changes in color, flavor, 

texture and overall quality. 

Enzymatic Browning: This occurs when fruits 

like apples, bananas and potatoes are cut and 

exposed to oxygen. The enzyme polyphenol 

oxidase catalyzes the oxidation of phenolic 

compounds into quinones, which then polymerize 

into brown pigments.  

Ripening and Softening: Enzymes like 

pectinase break down the pectin in cell walls, 

softening fruits during ripening. However, 

overripening due to continued enzyme activity 

leads to spoilage, causing the fruit to become 

overly soft and unsuitable for consumption. 

Temperature Effects: Enzymes in fruits and 

vegetables typically operate best at around 37°C. 

Lowering the temperature can slow down 

enzymatic reactions, thereby delaying spoilage. 

To minimize enzymatic spoilage, controlling 

temperature and limiting the exposure of cut fruits 

to air are key. Antioxidants like ascorbic acid 

(vitamin C) are often used to prevent browning in 

processed fruits. 

3. Spoilage by Insects, Parasites and Rodents 

Insects, parasites and rodents are major 

contributors to the spoilage of fruits and 

vegetables, particularly during storage and 

transportation.  

Insect Infestation: Common pests such as fruit 

flies, weevils and moths can damage stored fruits 

and vegetables. The bruises and punctures 

caused by these insects not only cause direct 

physical damage but also make the produce 

susceptible to microbial infection. Fumigation 

with chemicals like methyl bromide is often used 

to prevent insect infestation. 

Parasites: Parasitic worms like those from the 

genus Anisakis can infest fish and other parasites 

like Entamoeba histolytica can contaminate food 

through infected water or poor hygiene practices. 

Rodents: Rats and mice are notorious for 

causing spoilage by chewing on fruits and 

vegetables and contaminating them with their 

urine and feces. They also spread diseases such 

as typhus and plague, making them a serious 

threat to stored food products. 

Preventative measures include proper sanitation, 

pest control and the use of rodentproof storage 

facilities to reduce the risk of contamination. 

4. Spoilage Due to Chemical Reactions 

Chemical reactions in fruits and 

vegetables can lead to their deterioration, 

particularly during processing, storage and 

handling. 

Lipid Oxidation: This occurs when fats in the 

food react with oxygen, leading to rancidity. This 

is more common in fruits like avocados, which are 

rich in fats. Exposure to light, high temperatures 

and the presence of metal ions (such as iron or 

copper) can accelerate oxidation. Controlling 

these factors, such as by storing fruits in cool, 

dark environments, can reduce spoilage. 

Non-Enzymatic Browning: The Maillard 

reaction is a common example of nonenzymatic 

browning in dried or processed fruits, where 

reducing sugars react with amino acids, forming 

brown pigments. Caramelization of sugars during 

highheat treatments can also affect the sensory 

quality of fruits. 

Minimizing exposure to heat, light and oxygen 

during processing and storage is key to reducing 

spoilage caused by chemical reactions. 

5. Spoilage Due to Physical Factors 

Physical factors like temperature, 

humidity and pressure significantly impact the 

spoilage rate of fruits and vegetables. 

Temperature: Excessive heat accelerates 

spoilage by speeding up enzymatic and microbial 

activity. On the other hand, freezing can cause 

damage to the cell walls of fruits, leading to 

textural changes upon thawing. 

Moisture: High moisture levels encourage 

microbial growth, while low humidity can lead to 
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dehydration and shriveling of fruits. Proper 

moisture control during storage can help preserve 

the quality of fruits and vegetables. 

Light: Exposure to light can lead to 

photooxidation, causing a breakdown of 

pigments like chlorophyll. For example, green 

vegetables can lose their vibrant color when 

exposed to sunlight for prolonged periods. 

Careful handling, proper packaging and 

maintaining optimal storage conditions are 

essential to preventing spoilage due to physical 

factors. 

6. Spoilage by Mechanical Damage 

Mechanical damage refers to the 

physical injury that fruits and vegetables sustain 

during harvesting, transportation, or storage. 

Bruising and Cutting: Fruits that are improperly 

handled can become bruised, creating an entry 

point for microorganisms. For example, bruised 

bananas are prone to rapid microbial growth, 

resulting in decay. 

Scratching and Crushing: Scratches or crushed 

portions of fruits can lead to water loss, making 

them more susceptible to spoilage. In apples, for 

example, a small scratch can lead to the growth 

of blue mold. 

Stem and Crown Rot: Improper handling of 

produce like bananas and pineapples can lead to 

crown rot and stem end rot, respectively. These 

injuries create a favorable environment for fungal 

growth. 

Preventative measures include using gentle 

handling techniques, cushioning fruits during 

transportation and removing damaged produce 

from storage to prevent the spread of spoilage. 

Conclusion 

Food spoilage in fruits and vegetables is 

influenced by a variety of factors ranging from 

microbial activity and enzymatic reactions to 

physical damage and chemical processes. 

Understanding these factors helps in developing 

appropriate storage, handling and processing 

strategies to minimize waste and ensure food 

safety. By controlling temperature, moisture and 

exposure to air, as well as preventing infestations 

and mechanical damage, it is possible to 

significantly extend the shelf life of fresh produce. 

 


