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Introduction
Fleshy fruits undergo a natural stage of development 
known as ripening. This occurs when the fruit has ceased 
growing and is said to be mature. With a few exceptions 
all fruits attain optimal eating quality when allowed to 
ripen on the plant. Some fruits are, however, picked at 
a mature but unripe stage of development so as to allow 
them to withstand post-harvest handling conditions when 
shipped over long-distances. Maturity indices for such 
fruits are based on a compromise between those indices 
that would ensure the best eating quality to the consumer 
and those that provide flexibility in marketing (Simson 
and Straus, 2010).

Non-climacteric fruits are incapable of continuing their 
ripening process once removed from the plant while 
climacteric fruits can be harvested at the mature stage 
and allowed to ripen off the plant. Climacteric and non-
climacteric fruits respond differently to external ethylene 
(Belitz et al., 2009). Non climacteric fruits produce very 
small quantities of ethylene (C2H4) and do not respond to 
ethylene treatment except in terms of de-greening; these 
should be picked when fully-ripe, if good flavor quality 
is to be ensured. Climacteric fruits produce comparably 
larger quantities of ethylene which is associated with their 
ripening, and undergo more rapid and uniform ripening 
upon exposure to ethylene (Simson and Straus, 2010).

Agents used for ripening fruits
In commercial fruit production and marketing, artificial 

ripening is used to control the rate of ripening, thus 
enabling transport and distribution to be carefully 
planned (Simson and Straus, 2010). 

Ethylene is the most active ripening agent (Rahman, 
2007). Similarly ethephon/ethrel is also used in many 
places to ripening fruits. It is acidic in water solution and 
liberates ethylene in neutral to basic medium generally 
above pH 5. The amount of ethylene released depends 
on the fruit pH and relative humidity. (Siddique and 
Dhua, 2010). Acetylene, generated by mixing water with 
calcium carbide (CaC2) salt, can also be used as a ripening 
agent; however, it is 100 times less effective compared 
to ethylene (Rahman, 2007).  Thus acetylene accelerates 
ripening but only at substantially higher concentrations. 
The activity of propylene is only 1% of that of ethylene. 
(Belitz et al., 2009). Another simple method of initiating 
ripening is to light a smoky fire in the ripening room. 
This can produce various gases, including acetylene, 
ethylene and carbon monoxide, which will initiate 
ripening (Thompson, 2003). 

In some places of Nepal, indigenous plant materials like 
‘asuro’, ‘dhurseli’, ‘fresh rice straw’, are also used for 
ripening fruits like banana.  These plant materials are 
used at about 10 % of the amount of fruits and left covered 
for a week to ripen. But their efficiency is very less in 
comparison to ethylene gas (Khatiwada, 2005). Hence to 
ripen quickly at the destination market, a small amount 
of CaC2 is wrapped in a paper packet and kept near a pile 
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of box of fruits. Reaction occurs between CaC2 and the 
moisture content of air to produce acetylene gas. In case 
of banana, ripening starts within 24-48 hours, depending 
on the ambient temperature. Calcium carbide is widely 
used in Nepal, India, Pakistan, Bangladesh, and other 
countries. (Siddique and Dhua, 2010). 

Negative aspects of  Carbide 
According to Food Regulation, 1970 (Nepal), the 
production, sell or holding of fruits ripened artificially 
from carbide is prohibited. Calcium Carbide is 
not regarded as GRAS. CaC2 contains traces 
of arsenic and phosphorus hydride.  Acetylene prepared 
from CaC2 also contains phosphine and some arsine upto 
95 and 3 ppm respectively. A strong reactive chemical, 
CaC2 has carcinogenic properties. Acetylene gas is 
flammable and explosive even in a low concentration 
compared to ethylene. Acetylene is poisonous to humans 
above 10% concentration. Vomiting, diarrhea, burning 
sensation of the chest and abdomen, thirst, weakness are 
the early symptoms of arsenic or phosphorus poisoning 
in humans. Eating artificially ripened mangoes causes 
stomach problems (Siddique and Dhua, 2010).
   Exposure to ethylene (1 ppm) can reduce the postharvest 
life of many fruits and vegetables by hastening the onset 
and increasing the rate of senescence, softening, and loss 
of green color (Rahman, 2007).

Ripe climacteric fruits as a source of ethylene
Ethylene, a natural phytohormone, produced by some 
fruits upon ripening promotes additional ripening of 
produce exposed to it (Gerald et al., 2006). Initiation 
of ripening occurs when a threshold level of ethylene is 
reached in the cells of the fruits (Thompson, 2003). This 
gaseous compound increases membrane permeability 
and thereby probably accelerates metabolism and fruit 
ripening. Fruits like avocado, banana, mango, pear and 
tomato produce 500, 40, 3, 40, 35 µg/l ethylene at the 
climacteric maximum (Belitz et al., 2009), while the 
threshold level of ethylene for fruits like avocado (var. 
Choqeutte), banana (var. Lacatan, var. Silk fig), lemon 
(var. Frot meyors), mango (var. kent), tomato (var. VC-
243-20) ranges from 0.1 to 0.5 ppm respectively  (Reid, 
1985).

Similarly, the threshold level for degreening of the rind is 
1 ppm, while 2.5 ppm is required to trigger the ethylene-
dependent component of the softening process. The 
saturating level of ethylene for all these events is less 
than 5 ppm, which is far lower than the internal ethylene 
concentrations found in the fruit at the climacteric peak 
(around 100 ppm). Detachment of the fruit influences 

the development of respiratory climacteric (Pech et al., 
2011).

Application
As the ethylene production in ripened fruits is far 
higher than the threshold level;  ripened fruits can 
be placed along with some unripe matured fruits (in 
a ratio from 1:20 in open and in a ratio of 1:100 in a 
closed environment) to initiate ripening. Alongside 
some important conditions that should be considered 
during the process are temperature, relative humidity, 
concentration of CO2 and adequate air circulation. They 
directly regulate the physiological reaction inside a fruit. 
Hence, these parameters should be varied according to 
commodity.

   According to Vaclavik and Christian (2008) a simple 
technique for ripening fruit at home is to place unripened 
fruit in a closed paper bag in order to trap ethylene gas 
and speed up desirable ripening. The concentration of 
ethylene and treatment duration to achieve the desired 
effect will vary with the product. For most products, the 
threshold concentration is 0.1 ppm & and the maximum 
effect is achieved at 10 ppm  or less. However, some 
treatments may use up to 100 ppm to adjust for leaky 
rooms (Chakraverty et al.,2003).
   Organic fruits and vegetables generally are left to ripen 
on themselves, but fruits from a single lot do not ripen at 
a time. In this case ethylene from ripe fruits could be a 
good choice. And this process would be more consistent 
with the principles of organic production including 
environmental friendliness.

Problems about the ethylene generated from ripe 
fruits
The ethylene level found to accumulate around produce in 
markets is in the range 0.06–1.45 μl per liter, suggesting 
that premature ageing occurred in all non-climacteric 
crops during normal marketing (Thompson, 2003). Once 
initiated, ripening is a one-way process and the beneficial 
aspects of ethylene for generating a high-quality product 
can soon be outweighed by its propensity to stimulate 
over-ripening and decay (Barry and Giobannoni, 2007). 
Similarly higher ethylene generating fruits when used 
for ethylene production generally overripe, thus decrease 
their usefulness to some extent. In the similar manner, 
higher respiration rates increase the temperature thus 
increasing production and loss of water. Water loss or 
dehydration means a loss in fresh weight. This in turn 
affects the appearance, texture, and in some cases the 
flavor. Water loss also affects crispiness and firmness 
(Simon and Straus, 2010).

Pokhrel:  J. Food Sci. Technol. Nepal, Vol. 8 (84-86 ), 2013



86

Conclusions
Ethylene is very important hormone that regulates 
the development and ripening process of fruits. In our 
country though use of carbide for ripening is banned, 
it is still used by businessmen. Ethylene cylinders 
are not available. The level of ethylene present in ripe 
climacteric fruit is more than sufficient for inducing the 
major ripening-associated events such as softening and 
colour changes. Hence this method can be suggested 
for fruit vendor’s in our country as an alternative to non 
GRAS harmful calcium carbide.
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