
November 2001, Issue No. 108               Perishables Handling Quarterly                                  Page 26

Over the last few years a con-
siderable amount of informa-

tion has been collected on the
effects of 1-MCP on many differ-
ent fruits and cut flowers. It would
appear that 1-MCP could also be a
useful tool for extending the life of
many vegetable crops. Unlike rip-
ening fruit, products such as leafy
green vegetables do not need to
regain ethylene sensitivity in order
to reach optimal quality. In this
case, the main effect of ethylene is
to increase the rate of senescence.
Some initial work has been con-
ducted on vegetable crops,
primarily broccoli and tomatoes.
However, surprisingly little re-
search on the effects of 1-MCP has
involved vegetables.
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Although most vegetables produce
only small amounts of ethylene,
many are ethylene sensitive. For
example, broccoli storage life may
be halved if heads are exposed to
moderate ethylene concentrations
at 50°F (10°C), while as little as
0.1 ppm of ethylene at 41°F (5°C)
can have a similar effect on beans.
Recent publications have sug-
gested that even ethylene
concentrations of <0.1 ppm reduce
the storage life of many green veg-
etables. The table below
summarizes some of the specific
effects of ethylene on various eth-
ylene sensitive vegetables.

One of the main effects of ethylene
on many horticultural commodities

is to increase their respiration rate.
Respiration indicates metabolic
activity and, in general, treatments
that increase the rate of respiration
also decrease storage life. A direct
relationship between respiration
and storage life has been demon-
strated for brussels sprouts and
asparagus. This suggests that, even
in the absence of specific symp-
toms of damage, ethylene can
increase the rate of deterioration of
fresh vegetable crops.

There are a number of possible
reasons why using 1-MCP on veg-
etables has received relatively little
attention. Ethylene is often not re-
garded as a significant factor
affecting vegetable quality. Many

Table 1.  Effects of ethylene exposure on some vegetables

Product Effect of ethylene exposure
Asparagus Toughening of stems, yellowing of tips
Beans Yellowing
Broccoli Yellowing of florets, increased decay
Brussels sprouts Yellowing of outer leaves
Cabbage Leaf abscission
Carrots Formation of bitter compounds resulting in off flavors
Cauliflowers Discoloration of the curd, abscission of outer leaf bases
Cucumbers Accelerated yellowing and decay
Herbs Leaf yellowing, stem distortion, leaf abscission (some herbs only)
Lettuce Russet spotting along mid ribs
Onion Increased sprouting during storage
Peas Yellowing of calyx tissue
Radicchio Pink discoloration of mid ribs
Spinach Leaf yellowing
Sweet potato Off-flavor development
Tomatillo Color change from green to yellow, softening
Tomato Ripening from green to red, softening
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vegetables are consumed soon af-
ter harvest rather than stored for
extended periods. This means that
the effects of ethylene do not have
time to develop. Also, products
such as leafy greens are not chill-
ing sensitive, and can be stored at
close to 32°F (0°C). At this tem-
perature, even relatively high
ethylene concentrations have little
effect on vegetable quality. Finally,
many vegetables are comparatively
low in value, and receive only
minimal postharvest treatments.

Despite these considerations, 1-
MCP could prove a useful tool for
postharvest treatment of veg-
etables. In many cases, vegetable
products are not stored separately,
but combined in mixed loads with
other products. If high ethylene
producers, such as ripening toma-
toes or fruit, are present, then the
ethylene concentration in the stor-
age environment can increase to
levels >1 ppm. The effect of these
ethylene levels may be increased if
tropical fruit, or other chilling sen-
sitive products such as beans, okra,
bell peppers, basil and cucumbers
are present. In this case, the stor-
age temperature must be set at
41°F (5°C) or higher. Breaks in the
cool chain during shipping and
transport can also result in produce
being exposed to warmer tempera-
tures. Under either or both of these
circumstances, irreversibly block-
ing the effects of ethylene by
pretreatment with 1-MCP could
prove beneficial. For example,
there is little advantage in treating
broccoli with 1-MCP when it is
stored under ideal conditions at
32°F (0°C). However, if broccoli is

stored at over 41°F (5°C), 1-MCP
can significantly extend storage
life. At 50°F (10°C), broccoli stor-
age life was more than doubled by
treatment with 1 ppm 1-MCP,
while later experiments found that
0.01 ppm 1-MCP was equally ef-
fective.

Tomatoes are usually classified as
a vegetable even though, biologi-
cally, they are a fruit. It can be
useful to delay tomato ripening by
storing at low temperatures. How-
ever, tomato fruit are chilling
sensitive and will fail to ripen nor-
mally if kept too cold for too long
a time. As has been tried with
pears and avocados, it could be
possible to apply low concentra-
tions of 1-MCP to extend storage
life while still allowing normal rip-
ening after a time. For example, it
has been shown that tomatoes re-
spond to as little as 0.005 ppm of
1-MCP, while less than 0.01 ppm
of 1-MCP delays tomato ripening
by 8 days at 77°F (25°C). Further
work could examine the effect of
different 1-MCP concentrations on
tomato ripening under normal stor-
age conditions. Potentially, 1-MCP
treatment could allow extended
storage of mature green fruit while
reducing the risk of chilling injury.

In conclusion, although there is
little data available relating to the
effects of 1-MCP on vegetable
crops, the future potential of work
in this area appears promising.
This may be particularly true for
ethylene sensitive, high value
crops such as asparagus, basil,
broccoli and Belgian endive. Chill-
ing sensitive products such as

tomatoes, beans and okra could
also prove worthy of future re-
search.
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