
Could edible coating and plant-based Zinc Oxide 
(ZnO) nanoparticles be the answer to challenges 
regarding post-harvest fruit quality retention in 
avocados? 

Prof. Samson Tesfay from the Horticultural Sciences 
Department at the University of KwaZulu-Natal has 
spent years researching nanotechnology. He boldly ad-
vocates for its use in managing post-harvest fruit quality. 

As the regulatory environment grows more rigorous, 
so must the tactics to mitigate pathological and 
physiological disorders in fruit. This includes local 
legislation, like the recent regulatory updates in 
the Fertilizer, Farm Feeds, Agricultural Remedies 
and Stock Remedies Act 36 of 1947, on regulations 
relating to agricultural remedies (promulgated in 
August 2023).

But effective disease mitigation requires ongoing 
research and coordinated funding.

Prof. Tesfay led a project that sought an organic 
post-harvest treatment to retain the fruit quality 
of avocados. The project was co-funded by the 
Post-Harvest Innovation (PHI) Programme and the 
South African Subtropical Growers’ Association 
(Subtrop). 

His research explored the effects of an edible 
Moringa oleifera-based coating and plant-based 
Zinc Oxide (ZnO) nanoparticles, as well as carboxyl
methyl cellulose (CMC), as a post-harvest avocado 
treatment to be used in place of Prochloraz (a 
post-harvest chemical treatment widely used pre-
viously in packhouses where avocados are packed). 
Prochloraz has been found to be detrimental to the 
environment and is a known endocrine disruptor. 

Some context
The post-harvest losses linked to biotic factors 
in avocado cultivars are caused by two major 
post-harvest diseases – anthracnose and stem-
end rot. Respectively, these culprits can inflict up 
to 80% and 70% of post-harvest fruit loss if fruit are 
not treated.

The EU Standing Committee on Plants, Animals, 
Food and Feed (SCOPAFF) has introduced a new 
maximum residue limit (MRL) import tolerance for 
Prochloraz that makes the concentration too low for 
product implementation and effectiveness.

As for competing in the fierce international fruit 
trade, the export-oriented avocado industry of 
South Africa continues to rely on an efficient logistics 
system to get fruit to international destinations with 
its quality intact.

Objectives
Prof. Tesfay’s project objectives were clear: 1) Finding 
an alternative treatment that is ecologically friendly 
and recognised in the field of food safety, 2) Reducing 
fruit loss caused by pathological and physiological 
disorders, 3) Continuing to expand the efficacy of 
the edible coating, and 4) Registering and commer-
cialising the product. 

Non-chemical post-harvest treatments for avocados
aim to reduce the amount of fruit lost due to 
post-harvest disease development. These treat-
ments prioritise quality, texture retention, flavour 
and aesthetics. 

Project rationale
It makes sense to prioritise alternative disease 
control mechanisms that are both ecologically 
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friendly and recognised in the field of food safety. 
Moisture and gas control are imperative in the 
post-harvest care of avocados.
 
The edible coating slows down respiration so that 
the fruit does not “breathe itself into oblivion”. It 
also prevents fruit weight loss – a critical market 
requirement.

ZnO nanoparticles deal a rupturing physical punch 
to the cell walls of fungi and bacteria that cause rot. 

And ozone is an effective antimicrobial agent that is 
naturally found in the stratosphere. It provides tent-
like protection from UV radiation. 

Important considerations
To be effective, post-harvest disease mitigation 
strategies must take various factors into account. 

For avocados, these include the fact that:
• repeated treatment using the same fungicide or 
   active component may lead to disease resistance  
   and fungicide residue deposition
• ethylene causes accelerated ripening, softening, 
   and internal discolouration in avocados
• avocados are sensitive to post-harvest diseases 
   like anthracnose (Colletotrichum spp.) and stem-
   end rot
• avocados are susceptible to chilling injury, and 
   develop skin pitting and darkening, grey pulp, 
   vascular browning, and off-odours.

A favourable outcome
The findings of Prof. Tesfay’s research champion the 
use of Moringa oleifera-based leaf extracts-ZnO 
nanoparticles and CMC as a post-harvest edible 
coating treatment to preserve avocado fruit quality. 

And the CMC-plant extracts-ZnO nanoparticles 
present the potential to reduce avocados’ 
susceptibility to external chilling injury if made 
commercially available to the industry. 

His work proved that the organic product has the 
capacity to significantly suppress the pathogens 
responsible for the fungal diseases of anthracnose 
and stem-end rot.

Evidence-based decision-making is important to 
help preserve the post-harvest quality and aesthetic 
integrity of South African avocados destined for 
export. This could help maintain South Africa’s 
status as a major global exporter of avocados.

Plant-based bio-fungicides
•  Reduce environmental pollution
•  Limit the impact on non-target organisms
•  Improve soil health
•  Lower greenhouse gas emissions
•  Increase food safety
•  Reduce the risk of pesticide resistance.
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What is Moringa?
•   The Moringa oleifera plant is a super-nutritious 
     natural preservative and biostimulant. It also 
     has a range of functional properties.
As a natural biostimulant for fruit trees, Moringa:
•   enhances growth			 
•   stimulates higher yields and quality
•   is abiotic-stress resistant
•   reduces fruit drop.
In post-harvest treatment Moringa:
•   delays ripening.
In pest and disease resistance Moringa:
•   acts as a natural fungicide and pesticide, 
    reducing reliance on chemical inputs.


