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INTRODUCTION 

What is Ethylene? Ethylene is a simple plant hormone and a gaseous organic compound, 

responsible for the ripening of fruits. Fruit ripening is a complicated and genetically programmed 

process that results in changes in aroma, colour, flavour texture and nutritional value of the fruit. 

Ethylene is usually found in fruits and is also commonly used in Agriculture to inducing fruit 

ripening 

HOW ETHYLENE WORKS 

Fruits of various plant species are highly differ, they vary from dry seed capsules that 

disintegrate to allow seed distribution, comparatively large complex fleshy fruits contain 

developed bright colors   

 And multiplex aromas to entice seed-distributing birds and animals. Fleshy fruits themselves are 

botanically miscellaneous with fruits, like tomato and grape being true berries coming from the 

ovary of one flower with seeds embedded in the fruit and others true berries are such as cashew, 

pineapple, and apple gotten from the receptacle tissues or as a result of the enlargement of the 

sepals. Fleshy fruits also come from a broad range of different shapes and sizes, and each species 

has its own very distinct flavour characteristics. Ripening of fleshy fruit can differ, for example, 

avocado fruits do not get ripe until after harvest. Even with this great variance in the ripening of 

fruits, the ripening of fleshy fruits is often protected species. For instance, the beginning of 

ripening is often concerned altered sugar metabolism, changes in the colour of the fruit, fruit 

softening and alterations in quality, the fusion of aroma volatiles, and a rise to being prone to 

pathogen infection. These usual events propose that the latent genetic procedures that are in 

charge of ripening of fruits may well be sustained between fruits of numerous species 

(AdamsPhillips and others 2004a, b; Giovannoni 2004). Tomato is one of the most genetically 

malleable plant system for analyzing fruit ripening because it has simple multiple chromosomes 

genetics and comparatively short time range and little habit in contrast to other fruit crop species 

that might be polypoid or trees. The ripening phenotype is simple to get and there is a huge 



group of germplasm cells, including monogenic mutants with impeded or transformed ripening 

phenotypes. There is also an extensive background and an affluence of molecular and 

biochemical data compared to the processes involved during the ripening of fruits, and a large 

platform of equipment for practical genomics is gradually being built, including a progressive 

genome pattern (Fei and others 2006; Mueller and others 2005). contrasting screens, profiling 

shown gene, candidate gene analysis, and digital gene expression survey have brought about 

naming of a lot of genes which their expression profiles vary during the action of fruit ripening 

and growth (Alba and others 2005; Fei and others 2004; Picton and others 1993a, b; Slater and 

others 1985; Zegzouti and others 1999). Through the amalgamation of various approaches, many 

downstream elements that conciliate with the biochemical variance associated with ripening has 

being explained. For instance, cell wall hydrolases, the calalysts or enzymes associated with 

carotenoid union and sugar breakdown, and enzymes associated with the formation of flavour 

and aroma compounds have been distinguished (Chen and others 2004a, b; Fridman and others 

2004; Hirschberg 2001; Rose and Bennett 1999; Tieman and others 2006). The pathway incharge 

of the ability of a fruit to ripen or the stimuli that sparks the ripening programmes is not properly 

explained, while the molecular naming of deviants that are disabled in fruit ripening are 

beginning to produce a worthy perception of some of these genetic pathways, and numerous 

hormones, containing, brassinosteroids ,jasmonates and auxins, have all been entangled with the 

assistance of ripening numerous species (Fan and others 1998; Given and others 1988; Manning 

and others 2006; Symons and others 2006; Vardhini and Rao 2002; Vrebalov and others 2002). 

Signaling via the gaseous organic plant hormone ethylene, nonetheless, persists as the most well-

explained pathway that conciliates the phenotypic variance that takes place during fruit ripening. 

Treatment of different fruits with constraints that impedes ethylene fusion or action  of these 

processes by transgenic or mutant steps have shown the crucial role of this ethylene in 

controlling fruit ripening (Hobson and others 1984; Klee and others 1991; Lanahan and others 

1994; Oeller and others 

1991; Picton and others 1993a, b; Yang and Hoffman 1984). In this assessment, we will 

summarize our present comprehension of ethylene bio constraints and signal pathways in 

correlation to ripening of fruits. Vital prominence is placed on the idea from utilizing the tomato 

model component. 



CONTROLLING ETHYLENE BIOSYNTHESIS DURING RIPENING 

Fruits have been grouped in accordance to their capabilities to perform a programme of 

intesifying the production of ethylene and a corresponding rise in the rate of respiration of the 

fruit at the commencement of ripening. Fruits that experience this transformation are known as 

climacteric fruits, examples of climacteric fruits include banana, kiwi pears and tomatoes. 

Whereas fruits,  that don’t yield high levels of ethylene are known as non-climacteric fruits and 

they include grape, citrus, strawberry and cashew and raspberry. However, these differences are 

not fixed, as closely compared to capsicum and melon species which can be  climacteric and 

non-climacteric in nature. some alleged non-climacteric fruits exhibit amplified fruit ripening 

phenotypes responding to exogenous ethylene . Nonetheless, the rise in ethylene constraints at 

the commencement of ripening of fruits is needed for the normal ripening of a lot of fruits. The 

two systems of production of ethylene in plants have been explained. The first system operates 

during normal maturation and during stress responses, while system two operates during fruit 

ripening and floral senescence. The first system is autoinhibitory, in a way that the exogenous 

ethylene impedes constraints and inhibitors of ethylene operations that can induce ethylene 

production . In contrast, the second system is revitalized by ethylene and is there spontaneously 

catalytic, and impendent of ethylene operation impede ethylene production (McMurchie and 

others 1972). 

HOW ETHYLENE CAN BE USED TO RIPEN FRUITS  

Ethylene can be used to ripen fruits on two scales. One is the small scale, a typical example of 

small scale of fruit ripening using ethylene is by putting a banana which is an example of a 

climacteric fruit, in a paper bag and then putting the banana in a plastic bag. A process called 

acceleration of ethylene biosynthesis. This process causes the emission of high concentration of 

ethylene because of stress which is caused by the ethylene plant hormone in banana thereby 

making the banana produce more ethylene hormones which will change the flesh, aroma, colour 

texture and nutritional value of the banana.  

The second is the large scale or commercial stage. A typical example of ripening fruits using 

ethylene on a commercial scale is the use of ethylene to ripen tomato. In using the commercial 

scale to ripen tomatoes there are numerous conditions that must be satisfied for there to be 

uniformity and quality in the ripening of the tomato. The tomato must be typically hard green 



and at its mature stage. Ripening of tomato can be induced under certain conditions of 

temperature, relative humidity and ethylene to achieve the uniformity, and quality of the ripen 

tomato. Ripening of tomato is done commercially by putting the tomato in a specially 

constructed room for fruit ripening called the ripening room. The ripening room is brought to the 

conditions required for ripening the tomato, the tomato is now put in a tray and placed into the 

ripening room. Production of ethylene is enhanced by an artificial method in a ripening room, by 

using a catalytic generator that converts liquid ethanol to ethylene gas. A method called forced 

cooling air system is used to make the ethylene gas produced by the catalytic generator to 

circulate. When the gas is exposed to tomato under these conditions it will make their respiratory 

climatic pattern change and induce the ripening of the tomato. 

MY EXPORT IDEA TO NEPAL 

Where is Nepal? Nepal is a land locked country located in southern Asia between india and 

china. A picture of the map of south Asia is shown below 

 

 

POPULATION AND LAND USE IN NEPAL 

Nepal has a population of around 29 million people. Nepal is a country which consist of various 

ethnic groups and her official language is Nepali. Kathmandu is the capital of Nepal and home to 



her largest city. Nepal has a small land area of one hundred and forty seven thousand one 

hundred and eighty one kilometres square. 

REGIONS IN NEPAL 

There are three regions in Nepal namely, the mountain region, the hill region, the terai region. 

The terai region in Nepal is the most palatable region of the country for climacteric plants to 

grow, for example apple, banana. 

 

 

 

 

 

 

 

 

 



MY EXPORT IDEA TO NEPAL 

My export idea to Nepal is the use of ethylene to induce fruit ripening. This idea will help to 

maximize fruit production and also helps to tackle the issue of malnutrition in Nepal. For this my 

export idea to work I will need two equipment’s, namely; a ripening room and a catalytic 

generator. 

 

 



 

 

 

 



HOW CATALYTIC GENERATOR WORKS WITH A RIPENING ROOM AND ITS 

POTENTIAL BENEFIT TO CANADA AND NEPAL 

A typical example of how catalytic generator works, lets take for instance the, ripening of tomato 

on a commercial scale as I mentioned earlier. To ripen tomatoes on a commercial scale using a 

catalytic generator there are numerous conditions that must be satisfied for there to be uniformity 

and quality in the ripening of the tomato. The tomato must be typically hard green and at its 

mature stage. Ripening of tomato can be induced under certain conditions of temperature, 

relative humidity and ethylene to achieve the uniformity and quality of the ripe tomato. Ripening 

of tomato is done commercially by putting the tomato in a specially constructed room for fruit 

ripening called the ripening room. The ripening room is brought to the conditions required for 

ripening the tomato, the tomato is now put in a tray and placed into the ripening room. 

Production of ethylene is induced by an artificial means in a ripening room, by using a catalytic 

generator that converts liquid ethanol to ethylene gas. A method called forced cooling air system 

is used to make the ethylene gas produced by the catalytic generator to circulate. When the gas is 

exposed to tomato under these conditions it will make their respiratory climatic pattern change 

and induce the ripening of the tomato. 

BENEFITS TO CANADA 

Though both of the products are not produced in Canada, Catalytic generators are made in the 

united states but it can still be of benefit to Canada because due to the it can make Canada 

maximize fruit production during the time of the favourable climate. Catalytic generators also 

have a branch in London Ontario. Shipping this product, the product has to go through the united 

states and below is the price of exportation 

PRODUCT PRICE LIST (valid effective 1 July 2014) (valid from 1 January 2011) 1 – 24 cases 

$108.00 25 - 49 cases $102.00 50 – 99 cases $97.00 100 – 249 cases $92.00 250 - 499 cases 

$89.00 500 - 999 cases $82.00 1000 or more cases $77.00 # cases Ethy-Gen II per 

generatoPrice/each Level A: Fifteen or more cases $1,400.00 Level B: Five to Fourteen cases 

$1,700.00 Level C: Zero - Four cases $2,500.00 Item No. Description Quantity Price 2001000 

Smoke Candles, 3 minute* Dozen $87.00 2001095 QA Waterproof Digital Thermometer* Each 

$25.00 12 - 23 units $22.00 24 or more $19.00 2002040 Pump Kit for Air Sampling Each 

$395.00 2002060 Ethylene Tubes for Pump, 0.1 - 100 PPM* Box of 10 $64.00 2002080 



Ethylene Tubes for Pump, 20 - 1,200 PPM* Box of 10 $64.00 2003000 Carbon Dioxide (CO2) 

Tubes, 0.1 - 2.6%* Box of 10 $64.00 2002045 Carbon Dioxide Monitor Each $235.00 2003018 

Dial Hygrometer with Thermometer* Each $43.00 2003028 Digital Min-Max Thermo-

Hygrometer Each $30.00 2003095 HR-50 Fogging Humidifier* Each $495.00 2006060 Fruit 

Firmness Tester* Each $225.00 2006042 Refractometer (ATC)* Each $109.00 2006020 Produce 

Knife* Each $10.00 *MANY OTHER MODELS AND/OR VOLTAGES AVAILABLE 

Catalytic Generators LLC www.catalyticgenerators.com 1185 Pineridge Road Phone: 

+1.757.855.0191 Norfolk, VA 23502 Fax: +1.757.855.4155 USA email: 

info@catalyticgenerators.com Please note that generator pricing is dependent upon the number 

of cases of Ethy-Gen® II Ripening Concentrate that is also purchased. Range: -40°F to 450°F (-

40°C to 230°C). Accuracy: ± 1.0°F (0.5°C) from 0°F to 176°F / ± 2.0°F (1.0°C) th i EPA Reg. 

No. 37433-1 UK CRD Reg. MAPP No. 13412 Ethylene Generators Packed 12 U.S. Quarts per 

case www.ethy-gen.com Shipping: 23 pounds (10.5 kg), 0.75 cubic foot Ripening Room 

Supplies (click on item description for more details) Prices are in US Dollars and are subject to 

change without notice. Terms are FOB Norfolk, Virginia. CIF Quotations upon request. Ethy-

Gen® II Ripening Concentrate Easy-Ripe®, Sure-Ripe®, Tobacco Curing or Citrus* Shipping: 

13 pounds (5.9 kg), 1.6 cubic foot Certified: UL, TÜV, CE Only for use in areas 1500 ft³ (43 m³) 

and larger 110 or 220 VAC www.catalyticgenerators.com/generators 

BENEFITS TO NEPAL 

This export idea will help tackle the problem of malnutrition in Nepal, it will help to tackle the 

problem of food insecurity in Nepal and lastly make good use of the terai region. 
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