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The effect of harvest time on fruit quantity and quality of avocado cv. Hass
stored under cold storage with ethylene treatment

ABSTRACT

The most important challenge for avocado fruit exporters is the fruit grey pulp. Therefore, in this study, the effects of
different harvest times{(240, 270 and 300 days after full bloom, DAFB) and post-harvest ethylene treatment (0 and
100 ppm) on grey pulpincidenee and other quality-related characteristics in ‘Hass’ avocado fruits during cool storage
at 5°C for 6 weeks was investigated. The results showed that delaying harvest increased the percentage of graying of
fruit flesh by increasing sensitivity to ethylene. Fruits harvested 270 and 300 days after full bloom (DAFB) showed
100 percentage grey pub when treated with 100 mg L"* ethylene and placed in cool storage. Moreover, delay in fruit
harvesting caused a significant increase in fruit weight, skin weight, pulp weight, seed weight, dry matter percentage
and oil percentage of fruits. The highest amount of oil phenol was in control fruits when treated with ethylene. The
highest total flavonoid and antioxidant activity in avocado oil was found in the second harvest time in control. The
highest POD and PPO activity with Pyrogallol substrate was found at third harvest without ethylene or second harvest
with ethylene. Correlation coefficients between traits showed a positive correlation between grey pulp incidence with
fruit weight, seed weight, flavonoids content in oil and PPO activity with Pyrocatechol. Delaying harvest time in
avocados improves fruit size and quality, but the sensitivity of fruits to grey pulp increases in contaminated

environments to ethylene under cool storage.

Keywords: Maturity, bioactive compounds, antioxidant activity, fruit ripening, dry matter.
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The effect of harvest time on the quantity and quality of avocado cv. Hass fruit stored in a cold
storage under the influence of ethylene

EXTENDED ABSTRACT
Introduction

The postharvest quality of 'Hass' avocado (Persea americana) fruits may be reduced by physiological disorders that
develop during storage and ripening stage. The degree to which physiological disorders develop is significantly
affected by the storage conditions, including duration and temperature, and the fruit's maturity atdharvest. In‘general,
'Hass' avocado fruits are chilling sensitive, with the skin and the flesh showing symptoms ofychilling injury. Skin
chilling injury occurs as discrete patches of discolored skin, whereas in the flesh, the symptom is\diffuse discoloration
or greying. The two symptoms are not linked; skin injury can occur well before greying, and it is associated with the
fruit starting to ripen at storage temperatures rather than a simple time-by-témperature relationship. Therefore, the
main objective of our study was to examine the effect of ethylene treatment on'grey pulp incidence of partially-ripened
avocados Hass avocado during cold storage.

Materials and Methods \

In this study, the effects of different harvest times (240, 270 and 3@ days after full bloom, DAFB) and post-harvest
ethylene treatment (0 and 100 ppm) on grey pulp incidence and,other quality-related characteristics in ‘Hass’ avocado
fruits during cool storage at 5°C for 6 weeks was investigated. After 3 weeks’ storage, the ripe fruits were treated with
100 ppm ethylene. Then, ripened fruits were cutsin half after 5 to' 6 weeks and evaluated for grey pulp severity and
incidence. Furthermore, characteristics like fruit size, peel weight, flesh weight, seed weight, dry matter, oil percentage
in fresh and dry weight, total phenol, total flavonoi@ and antiexidant activity in oil and the enzymes activities such as
POD, SOD, PPO with pyrogallol and pyrocatechol as a substrate were measured. Grey pulp was rated by assessing
the percentage (scale of 0 t@:100) of the cut,surface of the fruit affected by disorders.

Results and Discussion

The results showed that delay“insarvest time increased grey pulp incidence in avocado fruits by increasing fruit
sensitivity to ethylene. Fruits haﬁested 270 and 300 days after full bloom (DAFB) showed 100 percent grey pulp
when treated with 100 mggL* ethylene and placed in cool storage. Delays in harvest increased fruit weight, skin
weight, pulp weight, seed weight, dry matter percentage and oil percentage of fruits. The highest amount of oil phenol
was in control fruits wmn treated with ethylene. The highest total flavonoid and antioxidant activity in avocado oil
was foundgin'the second harvest in control. The highest POD and PPO activity with Pyrogallol substrate was found at
third harvest without ethylene or second harvest with ethylene. Correlation coefficients between traits showed a
positive correlation between grey pulp incidence with fruit weight, seed weight, flavonoids content in oil and PPO
activity with Pyrocatechol.

Conclusion

Grey pulp disorder is visible when the fruit is cut but can darken further. It is a main limiting factor for avocado
production and export during cool chain transport. Previous studies showed that grey pulp is generally associated with
senescence or ageing. In this study, we found that delaying the harvest time of avocados improved fruit size and
quality, but the sensitivity to ethylene increased during cold storage. These fruits will show more grey pulp incidence
than the early harvested ones. Overall, when exposed to ethylene during cold storage, ripened fruits will be more
exposed to grey pulp incidence.
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