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Abstract— In this study we have majorly focus on different 

ripening technique and processes over banana to optimizing 

losses while banana ripening by designing a well-insulated 

ripening chamber. Thus results the banana quality may get 

rich and more flavourful and having more nutrional values 

stable and superior product quality after goes to market. 
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I. INTRODUCTION 

The Banana harvesting is the major source of production and 

including along with major part of proteins and vitamins 

factor in it which is consume by people living in the world; it 

is a major harvesting fruit of India which is very old from 

Indian civilization. It is one of the important fruit crops of 

many tropical and sub-tropical regions in India. It is harvested 

in India in an area near 830.5 thousand of hectare which is 

approximate 29,779.91 thousand tons in scale of production. 

For storage we required a large storage and ripening chamber 

for harvesting banana. A cold room or ripening chamber is a 

refrigerated room or building like structure for storage of 

foods stuffs, fruits, vegetable, dairy products, sea products 

and meat within well-defined temperature range and relative 

humidity .The Cold storage is also an application of air 

conditioning, in a way that the air is cooled by passing over a 

cooling coil of refrigeration plant and supplied back to the 

cold chamber.it is also known as walk in chamber. These cold 

storage facilities are usually built to store perishable products 

vary in size and storage requirement of fruits. Ripening is a 

process by which fruits obtain their desirable flavour, quality, 

taste, colour, palatable nature and other textural phenomenon. 

The process of ripening is associated with change in 

characteristics i.e. change of starch to sugar phase. On the 

basis of ripening behaviour, fruits are classified as climacteric 

and non-climacteric fruits. Generally, fruit becomes sweeter, 

less green (reddish), and as soft as completely ripens. Even 

though the nature of acidity of fruit increased as further 

ripens, the higher level of acidity not making the fruit sour to 

be seem. The whole process of ripening carried out in 

insulated chamber which takes 3-4 days of ripening. 

 Climacteric fruits: The fruits which attains 

climacteric phase are defined as fruits that’ after harvest i.e. 

they ripens continuously. Along with increased rate of 

respiration fruits induced ethylene during the ripening 

process. The Ripe fruits are delicate and soft and usually 

cannot withstand mishandling of transport and continuous 

handling. These fruits are harvested hard and green, but 

produce near full mature and are harvest near area of 

consumption. Small amount ethylene dose is used to induce 

ripening process under controlled temperature and humidity 

conditions. Some of the ripening fruits are banana, kiwi, 

guava, mango, sapota and papaya. 

 

 Non-climacteric fruits: The fruits do attains 

climacteric phase fruits which once harvested do not ripen 

further. Non-climacteric fruits produce very small amount of 

ethylene and do not respond to ethylene treatment exposure. 

No characteristics increased rate of respiration or production 

of carbon dioxide during ripening. 

 Some of the non-ripening fruits are mainly citrus 

fruits, pineapple, grape, watermelon, Pomegranate.  

 
Standard Ripening Chamber 

II. LITERATURE SURVEY:  

 Rahul Thakur et.al [1]: Investigates development of a rice 

starch composite edible coating mixture with sucrose ester for 

controlling the postharvest physiological activity of 

Cavendish banana and extending the 365 shelf life stored 

during 20 ± 2°C. The surface coated banana was preserve for 

12 days in comparison with non-treated control which 

ripened around seven days and lost its produce selling after 6 

days of storage. The coating technique of material on the fruit 

surface area was calculated by scanning electron microscope. 

The results showed that the coating was effective in delaying 

ethylene biosynthesis and minimize the rate of respiration of 

banana. Thus this paper illustrates the effectiveness of edible 

coating which is starched based formulation for improving 

the shelf life of banana and capacity of ambient storage.  

 Xiumin Fua et.al [2]: Investigate the carotenoid 

accumulation pattern in banana during the postharvest 

ripening and the system regulating this process. Bananas are 

a recommended food source to reduce the vitamin A 

deficiency because it include a high ratio of provitamin A 

predecessors. The pulp of Ripen banana contain unusually 

high ratio α-/β-carotene (1.05), and the carotenoid particle 

increases the (p ≤ 0.05) under light and high temperature. 

Vitamin A deficiency is a harmful factor which causes the 
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problems like blindness and death from measles and diarrhea 

found in children which is having 6–59 months of age group, 

and so it is one of the world’s major public health issues. 

Basically the results of this study indicate that high ratio of α-

/β-carotene may related to the high flux of lycopene to the α-

carotene stream due to the high record levels of lycopene in 

ripen banana.  

 Juan Liua et.al [3]: Fibroin effect (insoluble protein 

present in silk) on chilling tolerance of cultivate banana by 

regulation of energy is examined at 6 °C after 4 days of 

storage. Compared with the control group, the transcriptional 

level of MaATPase1 and MaAAC1 was up-regulated while 

MaAOX1 protein and MaUCP1 protein were down-regulated 

in fibroin-treated banana after 4 days of storage. Chilling 

injury index, respiration rate and electrolyte leakage also be 

examines. Application of 1 g L−1 fibroin solution reduced 

effectively chilling injury symptoms and delayed 

significantly the decreases in adenosine triphosphate level 

and energy charge of banana fruit during storage at 

6°C.Meantime, fibroin treatment increased the soluble sugars 

particle. Thus results conclude that, fibroin treatment 

increased greatly chilling injury tolerance during storage of 

banana.  

 Leda Coltro et.al [4]: A set of ten environmental 

measuring factors of two banana varieties produced in Brazil 

were estimated using LCA applied to both Cavendish and 

Prata banana productive chains, which were global warming 

potential GWP100 (or carbon footprint), water use (total 

freshwater and blue water), energy use (primary energy 

demand), use of resources (abiotic depletion potential), 

eutrophication, acidification, land use and toxicity (terrestrial 

and human). For this reason, water use was evaluated in this 

study. Although irrigation is not usual for banana production 

in Brazil, it is being adopted in productive areas that did not 

use irrigation due to the reduction of rainfall as a consequence 

of climate change. The purpose of this paper is to determine 

environmental indicators for two banana varieties produced 

in Brazil – Cavendish and Prata – in order to promote these 

products to consumers.  

 Sadia Qamar et.al [5]: Banana belongs to the genus 

Musa, consumed at large scale as raw food and for medicinal 

aspect all over the world. It is the major source of bioactive 

secondary metabolites. Pharmacological and phytochemical 

studies of banana have received much interest because of 

their carotenoid, amine and phenolic component. While going 

through this paper it is shown banana contains adequate 

amount of beneficial bioactive compounds for the 

maintenance of health and well-being. It is possibly a natural 

mode of treatment for different diseases. However there is 

need of utilization of these bioactive compounds from 

different edible and non-consumable part of banana as 

alternative to antibiotics with no side effects.   

 Claudia Symmank et.al [6]: Determine how 

appearance affects consumer overall liking, the rating of 

sensory credit, purchase plan, and the knowing use of 

bananas. Purchase intention was still significantly different 

between RD 5 and RD 7 after tasting, whereas no difference 

in overall liking was observed. One reason for the significant 

amount of food that is wasted in developed countries is that 

consumers often expect visually suboptimal food as being 

less palatable. The ripeness degree (RD) of the samples was 

adjusted to RD 5 (control) and RD 7 (more ripened, visually 

suboptimal).Expected overall liking and purchase intention 

were significantly lower for RD 7 bananas. Significant 

differences between RD 5 and RD 7 were observed when 

asking participants for their intended use of the bananas. 

Convincing consumers that visually suboptimal food is still 

tasty is of high relevance for recommending different ways of 

communication. 

 Tabli Ghosh et.al [7]: Design A mathematical 

method was used to predict the influence of storage 

temperature and time on respiration rate of bhimkol and the 

best fitted model was subsequently implemented to design 

modified atmospheric packaging for bhimkol banana.  Result 

of respiration rate of bhimkol (Musa balbisiana) at different 

storage temperatures (15°C–35°C). The relation between O₂ 
step down rate and CO₂ step up rate was establish using gas 

measuring data set collected by enclosing bhimkol in 

respirometer and measuring head space O₂ and CO₂ 
concentration over time. This design process can be 

successfully applied to other climacteric fruits and vegetables 

to enhance shelf life in the distribution chain and hence 

improve production and distribution efficiency.  

 Asutosh Mohapatraa et.al [8]:  Examine the 

dielectric properties of red banana fruit are studied at different 

ripening temperatures for transforming a rapid and non-

destructive method to measure the red banana ripening stages. 

The values of properties like capacitance and relative 

permittivity are increased continuously whereas impedance 

and admittance are decreased moderately with increase in 

ripening stages of red banana. A 5 volt sine wave AC power 

supply and a rectangular parallel plate capacitor circuit are 

used to measure the difference in dielectric properties affect 

by the introduction of a red banana in between the plates. 

Further works is needed on both the methods to develop a 

more defined forecasting of banana quality when the ripening 

treatment is carried out on banana fruit.  

 Arturo A. Rincóna et.al [9]: Investigates which 

covers agro-industrial by products utilization is a possible 

feeding into the diets of dairy goats. The addition of BD to 

the diets leads to cheeses without significant changes of their 

physicochemical characteristics while keeping flavour and 

odour assign typical of Canary cheeses, and without defect of 

flavour. The addition of banana silage in the diets clearly 

implies the detection of citrus and fermented odours of fruits, 

which are not present in CD cheeses. The differences between 

the physicochemical and sensory characteristics were 

obtained for Canary Islands cheeses made with raw milk of 

goats fed with a control diet (CD) or with a banana silage-

based diet (BD), and ripened at different times. Banana 

silage-based diets were: BD1 with ∼10% of banana 

packaging residues silage; and BD2 with ∼20%. Cluster 

analysis, principal component analysis, and lineal distinguish 

analysis, which is used to calculate the differences on the 

studied parameters of the cheeses.  

 Tonna A. Anyasia et.al [10]: Examine the useful 

macro and trace minerals and phenolic compounds which are 

present in unripe banana flour obtained from the pulp of four 

different cultivars. Organic acid pretreatment was done 

individually on each unripe banana cultivar at concentrations 

of 10, 15 and 20 g/L. Phenolic compounds were described 
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using liquid chromatography mass spectrometry electrospray 

ion (LC-MS-ESI) while essential minerals were determined 

using inductively coupled plasma atomic emission 

spectroscopy (ICP-AES) and also the mass spectroscopy 

(ICP-MS) respectively. Unripe banana flour was processed 

by oven drying in a forced air oven dryer at 70 °C temp upon 

pretreatment with ascorbic, citric and lactic acid. Thus 

Results of LC-MSESI evaluation of phenolic shows the 

presence of flavonoids: epicatechin and myricetin 3-O-

rhamnosyl-glucoside in varying concentrations in unripe 

banana flour.  

III. CONCLUSION:  

In this paper we have studied different process for banana 

ripening/harvesting with different optimization method and 

treatment under control temperature for increasing shelf life 

and quality of banana. 

 From the detail study of literature survey the 

conclusion we have made are as follows: 

1) To avoid chilling injury, Improper ripening and other 

losses, store the banana under controlled humidity and 

temp thus banana ripens fast with less damage and 

wastage and have long shelf life.  

2) The optimization and control of cooling is more 

preferable in cold room than any other technique because 

some installation is less effective more critical and 

costly. 

3) For effective ripening the eco-friendly green panels with 

puf insulation is best way ripening insulation solution 

with 100% efficiency with minimal temp losses. 

4) The appearance of product may get attracted towards 

consumer by this marketability of product may get 

increase by proper handling the product. 

5) There are over 500 varieties of banana worldwide and for 

ripening it over large scale it is necessary to store and 

ripening by sorting them out according different ambient 

condition worldwide. 

6) The improper way of ethylene treatment over banana 

may leads get overripe banana and unnecessary damage 

to product quality so for avoiding unnecessary damage it 

should under 90-95% RH and 100-150ppm to ripening 

just for 24 hours of exposure. 

7) Artificial humidification is the best way to control 

moisture loss. 

8) By using less electrical equipment results low electricity 

consumption and make chamber cost effective. 

Authors Optimization methods Parameters consider for optimization 
Outcomes of 

optimization method 

Rahul Thakur 

et.al [1] 
Starched based formulation 

Postharvest control physiological activity 

of Cavendish banana and extending the 

365 shelf life stored during 20 ± 2°C. 

Minimize the rate of 

respiration of banana. 

Juan Liua et.al [3] Fibroin treatment Insoluble protein present in silk. 
Increased the soluble 

sugars particle. 

Tabli Ghosh et.al 

[7] 

Mathematical model to 

predict storage temperature 

Used Bhimkol banana 

(15°C–35°C). 

Improve production and 

distribution efficiency. 

Asutosh 

Mohapatraa et.al 

[8] 

Non-destructive method 

Measure the difference in dielectric 

properties affect by the introduction of a 

red banana in between the plates. 

The quality of red banana 

fruit may increase. 

Table 1 optimization method
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