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Effect of Heat Treatment in Combination with 1-Methylcyclopropene on
Physical and Biochemical Changes in Broccoli
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Abstract

Heat treatment at 55°C for 10 min induce plant programmed cell death which was studied in several
kinds of plant cells such as cucumber, tobacco, and soybean. Broccoli was treated by this typical heat to induce
cell death in order to observe the programmed cell death phenomenon. The result showed that heat treatment and
then kept at 10°C was delayed in color changes from green to yellow of broccoli. This heat treatment had lower
levels of L a b and hue value than control. According to the result, that heat treated broccoli had higher
chlorophyll content than control set and respiration rate was lower than control. But the peak of ethylene was
found in heat treated broccoli at 12 h after heat treatment. Therefore, the effect of this typical heat level was not
caused by cell death phenomenon in broccoli. Moreover, Heat treatment at 55°C for 10 min was able to delay
senescence as well. 1-Methylcyclopropene (1-MCP) is an ethylene inhibitor, which can delay the senescence in
many kinds of fruit and vegetables. Broccoli was fumigated with 200 nl/L 1-MCP prior to treatment with 55°C for 10
min. However, using of 1-MCP combined with heat can delay chlorophyll degradation, respiration rate and
ethylene production in Broccoli.
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Figure 1 Colour changes ( L*, a*, b*, H°) of broccoli treated and non-treated with heat treatment at 55 °C for 10

min then stored at 20 °C or 10 °C for 0, 12, 24, 48 hr.
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Figure 2 Total chlorophyll content (A) of broccoli treated and non-treated with heat treatment at 55 °C for 10 min
then stored at 20 °C or 10 °C for 0, 12, 24, 48 hr. and total chlorophyll content (B) of broccoli treated
with 200 nl/L
treatment at 55 °C for 10 min then stored at 20 °C or 10 °C for 0, 12, 24, 48 hr.
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Figure 3 Respiration rate (A) and ethylene production (B) of broccoli treated and non-treated with heat treatment
at 55 °C for 10 min then stored at 20 °C or 10 °C for 0, 12, 24, 48 hr. Respiration rate (C) and ethylene
production (D) of broccoli treated with 200 nl/L  1- methylcyclopropene (1-MCP) combined with
treated and non-treated with heat treatment at 55 °C for 10 min then stored at 20 °C or 10 °C for 0, 12,
24, 48 hr.
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