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Abstract

Plant cell death can be divided into necrosis and programmed cell death (PCD). One key
event of PCD is DNA degradation into 180-200 bp-sized DNA laddering. In this research,
postharvest senescence and plant cell death of broccoli (Brassica oleracea L. var Italica) was
studied. We found that broccoli florets turned to yellowing after 48 hours when it was kept at 20°C.
Chlorophyll degradation was found rapidly with increasing of L* b* value and decreasing of Hue
value. After harvesting, broccoli had low respiration rate until 72 hours of storage but high ethylene
production and oxidative stress. DNA degradation was found at 24 hours of storage at 20°C but the
180 bp DNA laddering was not observed. A 55°C for 10 min of heat treatment is a typical heat to
inducible PCD in the other plant cells. To study the effect of heat treatment on plant cell death by
dipping broccoli in 55°C hot water for 10 min then kept at 10 and 20°C, the results showed that the
180 bp sized DNA fragmentation was not observed but DNA smear of DNA degradation was
clearly detected. This heat treatment did not cause plant cell death in broccoli because DNA
fragmentation is a key feature of programmed cell death. Necrosis, on the other hand, is
characterized by random DNA fragmentation which forms a "smear" on agarose gels. A 55°C for 10
min treated broccoli then kept at 10°C delayed chlorophyll degradation of broccoli and lower
respiration rate than other treatments. Moreover, heat treated broccoli had higher ethylene
production until 12 hours of storage then declined until the end of storage. Ethylene production of
untreated broccoli was higher than other treatments after 24 hours. Oxidative stress was found in
treated and untreated heat broccoli kept at 20°C. Heat treated broccoli then kept at 10°C revealed
oxidative damage and DNA degradation less than other treatments. Effect of 1-MCP on cell death of
broccoli also was investigated. Broccoli were fumigated with 200 nl/L 1-MCP after that heat and
non-heat were applied to broccoli and kept at 10°C and 20°C. We found that 200 nl/L 1-MCP
combined with heat treatment at 55 °C for 10 min then kept at 10°C retained chlorophyll content
both of chlorophyll a and b, decreased respiration rate and ethylene production than untreated 1-
MCP broccoli. Moreover, this treatment showed less oxidative damage than others while as 1-MCP
treatment combined with heat treatment then kept at 20°C did not retain chlorophyll content and

retarded oxidative damage and senescence.
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