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INTRODUCTION 

• Ripening is the process by which fruits attain 
their desirable flavor, quality, color, palatable 
nature and other textural properties. 

• Ripening is associated with change in 
composition i.e. 

• Conversion of starch to sugar. 
• Change in colour 

• Change in firmness 

• Shape and size 
• Odour /smell  
 



Physiological Changes 

• Fruits and Vegetables are living entities and 
diverse in structure, composition and 
physiology. 

• They have the typical plant cell system. 

• The life of fruit and vegetables can be 
conveniently divided into three major 
physiological stages following germination  

  
 



Physiological Changes 

• Growth - involves cell division and 
subsequent cell enlargement, which accounts 
for the final size of the produce. 

• Maturation - usually commences before 
growth ceases and includes different activities 
in different commodities. Growth and 
maturation are often collectively referred to as 
the development phase. 

• Senescence - is defined as the period when 
synthetic (anabolic) biochemical process gives 
way to degradative (catabolic) process, leading 
to ageing and finally death of the tissue.  
 



• Ripening - is a phase of qualitative change 
which occurs in fruits particularly, after 
completion of maturation, during which the 
fruit becomes acceptable for consumption in 
terms of taste and flavour.  

• Ripening occur during the later stages of 
maturation and is the first stage of senescence. 

 
 

 



Respiration 

• One of the major physiological and 
biochemical change which occur in fruits and 
vegetables is a change in the pattern of 
respiration.  

• If the respiration rate of a fruit or vegetable is 
measured as their O2 consumed or CO2 

evolved during the course of the development, 
maturation, ripening and senescent period, a 
characteristic respiratory pattern is observed. 

•  The respiratory pattern also impacts the 
pattern of evolution of ethylene. Based on this 
pattern, fruits can be classified into 
‘climacteric’ and ‘nonclimacteric’. 
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Respiration 

• Few fruits exhibit the pronounced increase in 
the respiration (increase in CO2 and C2H4) 
coincident with the ripening, such increase in 
the respiration is known as respiratory 
climacteric, and this group of fruits is called 
climacteric.  

• Respiration is a process in which stored 
organic materials (carbohydrates, protein, and 
fat) are broken down into simple end products 
with release of energy. Oxygen is used in this 
process and carbon dioxide is produced.  
 

 
 











Factors responsible for the respiration  
 

1. Temperature 
2. Relative Humidity 
3. Gas composition in the ambient and in the cell 
4. Moisture content of the tissue 
5. Wounding or injury 
6. Type of the plant parts 
7. Stage of development of tissue 
8. Surface area to volume of the produce 
9. Pre-harvest treatments and PH methods  
10. Chemical composition of tissue 
11. Size of the produce 
12. Presence of natural coating on the surface  
 



Ethylene  
 

• Ethylene is a natural plant hormone 
released by all plant tissues and 
microorganisms.  

• It is also called ‘Ripening hormone’, 
as it plays an important role in 
ripening process. Low concentration 
of 0.1-1.0 microlitres is sufficient to 
trigger the ripening process in 
climacteric fruits. 

•   
 



Ethylene Biosynthesis 



Biochemical Changes 

 
1. Cell wall changes 

2. Degradation of chlorophyll  

3. Conversion of starch in to 

 sugars 

4. Decrease in tanins and phenols 

5. Decrease in acidity of the fruit 

6. Development of characteristic  

flavour 

 

 

 





Metabolic Changes 





Texture and Cell wall changes 












