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Introduction 

The post-harvest quality of fruits is a 

critical determinant of their marketability and 

consumer acceptance. Fruits are living 

organisms that continue to undergo 

physiological processes after harvesting, 

particularly ripening and senescence. 

Temperature plays a pivotal role in regulating 

these processes, directly impacting quality 

attributes such as texture, flavour, colour and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nutritional content. Understanding the 

influence of temperature on fruit quality is 

essential for developing effective post-harvest 

management strategies to minimize losses and 

ensure the delivery of high-quality produce to 

consumers. 

Effects of Temperature on Ripening and 

Quality Attributes 

1. Ripening Processes 

 Ripening is a complex physiological  
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Abstract: - 

Post-harvest quality of fruits is critical for maintaining consumer 

satisfaction and reducing food waste. Temperature is one of the most 

significant factors influencing the quality and shelf life of fruits after harvest. 

This article explores the effects of temperature on various quality attributes, 

including texture, flavour, colour and nutritional value. It discusses the 

mechanisms of ripening and decay that are temperature-dependent, 

emphasizing the importance of temperature management during storage and 

transportation. By reviewing existing literature, this paper highlights best 

practices in temperature control and innovative technologies that can help 

preserve fruit quality throughout the supply chain. 

Keywords- post-harvest quality, temperature, fruits, ripening, shelf life, food 

waste, storage, transportation, quality attributes, cold chain 

management.  
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process influenced by temperature. Higher 

temperatures can accelerate ripening, 

leading to a shorter shelf life. For example, 

bananas ripen quickly at temperatures 

above 20°C, while lower temperatures can 

slow down this process. 

 Ethylene, a plant hormone involved in 

ripening, is produced in greater quantities 

at higher temperatures. This can lead to 

uniform ripening in some fruits but may 

also result in uneven ripening in others. 

2. Textural Changes 

 Temperature affects the firmness and 

texture of fruits. At elevated temperatures, 

fruits may become soft and mushy due to 

the breakdown of pectin, a structural 

polysaccharide. For instance, tomatoes 

stored at higher temperatures lose their 

firmness more rapidly than those kept at 

cooler temperatures. 

 On the other hand, cold storage can help 

retain fruit firmness, but excessive cold 

may cause chilling injury in sensitive 

varieties, leading to tissue breakdown. 

3. Flavour and Aroma Compounds 

 The production of flavour and aroma 

compounds is temperature-dependent. 

Higher temperatures can enhance the 

production of volatile compounds that 

contribute to flavour; however, excessive 

heat can also lead to off-flavours due to 

degradation of these compounds. 

 For example, strawberries stored at high 

temperatures may lose their characteristic 

sweetness and aroma, making them less 

appealing to consumers. 

4. Colour Development 

 Temperature significantly influences the 

colour of fruits during ripening. Carotenoid 

and anthocyanin pigments, responsible for 

the red orange and yellow hues in fruits, 

develop differently under varying 

temperature conditions. 

 Cooler temperatures can inhibit the colour 

development of certain fruits, leading to a 

less attractive appearance, which can affect 

marketability. 

5. Nutritional Quality 

 The nutritional value of fruits can also be 

affected by temperature. Higher 

temperatures can lead to a reduction in 

vitamin content, particularly vitamin C, 

which is sensitive to heat. 

 Conversely, prolonged exposure to cold 

temperatures may cause nutrient loss due 

to the degradation of sensitive compounds, 

impacting the overall health benefits of the 

fruit. 

Temperature Management in Post-Harvest 

Practices 

Effective temperature management is a 

critical component of post-harvest practices in 

the agricultural sector. Proper temperature 

control during storage, transportation and 
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processing is essential to maintain the quality, 

safety and shelf life of perishable products 

such as fruits, vegetables and flowers. 

Understanding the principles of temperature 

management can help reduce spoilage, 

preserve nutritional value and ensure that 

produce reaches consumers in optimal 

condition. 

1. Importance of Temperature 

Management 

Temperature affects the physiological 

and biochemical processes of harvested 

produce, including respiration, ethylene 

production and decay. Managing temperature 

effectively helps to: 

 Reduce Respiration Rates: Lower 

temperatures slow down the respiration 

rate of fruits and vegetables, which in turn 

decreases the rate of metabolic processes 

that lead to spoilage. 

 Minimize Ethylene Production: Many 

fruits produce ethylene, a hormone that 

regulates ripening. Proper temperature 

management can reduce ethylene 

production and delay ripening, extending 

the shelf life of the produce. 

 Prevent Pathogen Growth: High 

temperatures can promote the growth of 

pathogens and spoilage organisms. 

Keeping produce at optimal temperatures 

helps minimize the risk of microbial 

contamination. 

 Retain Nutritional Quality: Temperature 

management helps preserve vitamins, 

minerals and other nutrients, ensuring that 

the health benefits of fruits and vegetables 

are maintained. 

2. Temperature Control Strategies 

To effectively manage temperature 

during post-harvest handling, several strategies 

can be implemented: 

 Pre-Cooling: This is a critical step that 

involves rapidly lowering the temperature 

of harvested produce immediately after 

harvest. Methods include forced air 

cooling, hydrocooling and vacuum 

cooling. Pre-cooling helps to reduce 

respiration rates and prolong freshness. 

 Refrigeration: Storing produce in 

refrigerated environments helps maintain 

lower temperatures. It is essential to 

monitor and control storage temperatures 

to match the specific needs of different 

fruits and vegetables. 

 Temperature Monitoring Systems: 

Implementing temperature monitoring 

systems, such as data loggers or 

temperature sensors, allows for real-time 

tracking of storage conditions. These 

systems can alert managers to deviations 

from optimal temperature ranges, enabling 

timely interventions. 

 Controlled Atmosphere (CA) Storage: 

This technique involves modifying the 
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composition of the storage atmosphere 

(e.g., reducing oxygen levels and 

increasing carbon dioxide) along with 

temperature control. CA storage helps to 

further slow down respiration and maintain 

quality. 

 Thermal Insulation: Using insulated 

containers and storage facilities can help 

maintain stable temperatures and reduce 

the energy required for cooling. 

3. Recommended Temperature Ranges for 

Common Produce 

Different fruits and vegetables have 

specific temperature requirements for optimal 

post-harvest management: 

➢ Apples: 0°C to 4°C (32°F to 39°F) 

➢ Bananas: 12°C to 14°C (54°F to 57°F) 

➢ Tomatoes: 10°C to 15°C (50°F to 

59°F) 

➢ Carrots: 0°C to 1°C (32°F to 34°F) 

➢ Lettuce: 0°C to 1°C (32°F to 34°F) 

Impact of temperature on the post-harvest 

quality of various fruits, highlighting specific 

effects and examples are given in Table 1: 

4. Challenges in Temperature 

Management 

Despite the importance of temperature 

control, several challenges may arise, 

including: 

• Power Outages: Loss of refrigeration due 

to power failures can lead to rapid 

temperature increases and spoilage. 

• Transportation Delays: Poor temperature 

control during transportation can 

compromise the quality of produce. It is 

essential to ensure that transport vehicles 

are equipped with proper refrigeration 

systems. 

• Improper Handling: Frequent opening of 

storage facilities can lead to temperature 

fluctuations, affecting the stored produce. 

Effective temperature management is 

crucial for preserving post-harvest fruit 

quality. The following practices can help 

achieve optimal temperature conditions: 

1. Cold Chain Management 

 Maintaining a continuous cold chain from 

harvest to consumer is essential. This 

includes refrigerated transport and storage 

facilities designed to keep fruits at optimal 

temperatures. 

 The recommended storage temperatures 

vary for different fruits; for example, 

apples are best stored at 0°C to 4°C, while 

bananas should be kept at 12°C to 14°C to 

avoid chilling injury. 

2. Pre-Cooling Techniques 

 Pre-cooling fruits immediately after 

harvest can significantly enhance their 

shelf life. Techniques such as forced-air 

cooling and hydrocooling can quickly 

reduce the temperature of freshly harvested 

fruits, slowing down metabolic processes. 
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Table-1: Impact of temperature on the post-harvest quality of various fruits, highlighting 

specific effects and examples 

Fruit Optimal Storage 

Temperature (°C) 

Impact of Temperature Quality Attributes 

Affected 

Apples 0 to 4 ➢ Lower temperatures maintain 

crispness and flavor 

- Crispness 

- Flavor 

- Shelf life   
➢ High temperatures can lead to 

softening and decay 

 

Bananas 12 to 14 ➢ Higher temperatures accelerate 

ripening 

- Texture 

- Flavor   
➢ Chilling injury occurs below 

10°C, leading to dark skin 

spots 

 

Tomatoes 10 to 15 ➢ Optimal ripening occurs at 

20°C to 25°C 

- Flavor 

- Aroma 

- Texture   
➢ Low temperatures cause pitting 

and loss of flavor 

 

Citrus 4 to 10 ➢ Cold storage preserves acidity 

and freshness 

- Taste 

- Aroma   
➢ Prolonged exposure to low 

temperatures can lead to 

chilling injury 

 

Strawberries 0 to 1 ➢ Optimal cooling retains 

firmness and flavor 

- Texture 

- Flavor 
  

➢ High temperatures increase 

spoilage and decay 

 

Grapes 0 to 1 ➢ - Proper chilling maintains 

firmness and quality 

- Crispness 

- Sugar content   
➢ - Warmer temperatures cause 

rapid deterioration 

 

Cherries 0 to 1  ➢ - Low temperatures prevent 

softening and loss of flavor 

- Firmness 

- Flavor   
➢ - Higher temperatures 

accelerate decay and bruising 

 

Peaches 0 to 5 ➢ - Optimal cooling preserves 

texture and flavor 

- Texture 

- Sweetness   
➢ - Higher temperatures can lead 

to excessive softening 

 

Pineapples 7 to 10 ➢ - Cold storage maintains 

sweetness and acidity 

- Flavor 

- Aroma   
➢ - Temperatures below 7°C can 

lead to chilling injury 
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3. Innovative Storage Technologies 

 Emerging technologies, such as controlled 

atmosphere storage, can help maintain 

optimal temperature and gas composition 

around stored fruits. This technology can 

extend the shelf life of fruits like kiwifruit 

and apples by reducing respiration rates 

and delaying ripening. 

 Smart packaging solutions equipped with 

temperature sensors can provide real-time 

monitoring and alerts, ensuring that fruits 

are kept within acceptable temperature 

ranges during transport and storage. 

Conclusion 

Temperature is a crucial factor that 

influences the post-harvest quality of fruits. 

Understanding its impact on ripening 

processes, textural changes, flavour, colour 

development and nutritional quality is vital for 

effective post-harvest management. By 

implementing proper temperature control 

practices and leveraging innovative 

technologies, the post-harvest life of fruits can 

be significantly extended, leading to reduced 

food waste and enhanced consumer 

satisfaction. 
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