
Cordoba, March 4-5, 2025

www.stopmedwaste.net    StopMedWaste1 StopMedWaste StopMedWaste StopMedWaste StopMedWaste

Experience of the Tunisian partner in the PRIMA 

‘STOP MED WASTE’ project

Mohamed Bechir Allagui, Mouna Ben Amara 

INRAT- Tunisia

http://www.stopmedwaste.net/
https://twitter.com/StopMedWaste1?ref_src=twsrc%5Etfw%7Ctwcamp%5Eembeddedtimeline%7Ctwterm%5Eprofile%3AStopMedWaste1%7Ctwgr%5EeyJ0ZndfZXhwZXJpbWVudHNfY29va2llX2V4cGlyYXRpb24iOnsiYnVja2V0IjoxMjA5NjAwLCJ2ZXJzaW9uIjpudWxsfSwidGZ3X2hvcml6b25fdHdlZXRfZW1iZWRfOTU1NSI6eyJidWNrZXQiOiJodGUiLCJ2ZXJzaW9uIjpudWxsfSwidGZ3X3NwYWNlX2NhcmQiOnsiYnVja2V0Ijoib2ZmIiwidmVyc2lvbiI6bnVsbH19&ref_url=https%3A%2F%2Fstopmedwaste.eu%2F
https://www.facebook.com/StopMedWaste/
https://www.facebook.com/StopMedWaste/
https://www.facebook.com/StopMedWaste/
https://www.facebook.com/StopMedWaste/


STOP MED WASTE PROJECT

• 8 Research Units : Extend the shelf life of fresh fruit, vegetables and 
aromatic plants

•  3 Specific objectives: Reduce
• Food waste from 30% to 15%

• Discarded fruit by 20%

• Application of postharvest pesticides by 20%

The question is: are we in line with these goals? 



High amount of post harvested fruit are lost due to rots

• fungal species : Penicillium digitatum, Botrytis cinerea, Penicillium italicum and Alternaria

alternata

• These fungi were isolated from fruits collected in storage locations of several companies, 

then morphologically identified and conserved until use,

• These are considered the most important fungi causing fruit decay during storage in our 
conditions. 

Triage unit 



1. Penicillium digitatum (green mold)

2. Botrytis cinerea (gray mold) 

3. Penicillium italicum (blue mold)

4. Alternaria alternata (black rot)

Devastating fungal species on fruit postharvest in Tunisia
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Pathogeneicity of different fungal species

P. digitatum P. italicum B. cinerea

P. italicum P. digitatum



Importance of wounds for fungal infection
Wounds performed on fruit (10 mm diameter with cork-borer, 5 punctures with needle, intact fruit) 

The larger the wound, the greater the diameter of decay

Wide wound (10 
mm diam with 
cork-borer)

5 small wounds 
with needle

Intact fruit

Botrytis cinerea 68.5 23 0

Fruit wounded not 
infected

0 5.6 0

Diameter of the decay 
(mm) 8 dpi (20°C)

intact

B. cinerea Control

Small puntures

Wide wound

intact

Small puntures

Wide wound



Biological control of fruit decay

• Essential oils 

• GRAS salts

• Compound mixture



Essential oils 

• Essential oils (EOs) extracted from aromatic or medicinal plants are 
biodegradable, safe and considered as an environmentally solution to 
reduce fungal species attacking different crops.

• Several EOs have been tested to evaluate their ability to extend the 
shelf life of postharvest fruit and vegetables during storage. 

• 30 Eos were tested in vitro





EO 
Clove flower bud

EO 
Cinnamon bark



Biological control of fruit decay

• Essential oils 

• GRAS salts

• Compound mixture





GRAS salts activity in vitro : 
Sodium Metabisulfite (SMB), Ammonium Bicarbonate (AMB), 

Sodium Bicarbonate (SB), Potassium Phosphate (PP) 

Inhibition of mycelial growth (%) of studied pathogens on PDA amended with GRAS 

salts at 0.2 % and incubated at 20 °C. 
Significance P≤0.05: GRAS salt (*) Pathogen (*) Interaction (*)
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Sodium metabisulfite concentrations

Decay inhibition in apple fruit var ‘Golden’ inoculated 

with B. cinerea and dipped with sodium metabisulfite 

curatively and incubated at room temperature for 7 d.

Decay inhibition in apple fruit var ‘Golden’ inoculated with Botrytis 

cinerea and dipped in different concentrations with sodium 

metabisulfite preventively and curatively and incubated at room 

temperature for 7 d.
Significance P ≤ 0.05:  Treatment (*) Concentration (*) Interaction (*)

PREVENTIVE AND CURATIVE ACTIVITY OF SODIUM METABISULFITE GRAS SALT IN VIVO 

0.5% SMB the best concentration in vivo



PHYTOTOXICITY OF SODIUM METABISULFITE GRAS SALT (0, 0.5, 1, 2, 3 and 4%)
Orange /P. digitatum and Apple/ B. cinerea 
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Biological control of fruit decay

• Essential oils 

• GRAS salts

• Compound mixture



Orange (maltaise)/P. digitatum
5 dpi



Apple/B. cinerea 
8 dpi





Hierarchical cluster analysis for predicting the link between different
physicochemical properties and fungal infection criteria in oranges of
cv. 'Maltaise' and apples of both cvs. 'Richared' and 'Golden' during
different storage periods

Red apples (Richared): 
60d (6°C) + 15d (≈ 20°C)

Yellow apples (Golden):
 42d (6°C)+less than 15d(≈ 20°C) 

Oranges (Maltaise): 
20d (6°C)+15d (≈ 20°C) 



Loss index formulated from weight loss, disease severity and disease incidence, in relation
to each treatment method for oranges of the cultivar ‘Valencia Late’ after 58 days at 5 °C
and 24 days of shelf-life and cv ‘Maltaise’ after 35 days at 5 °C and after 7 days shelf life at
ambient temperature

Valencia late:
58d (5°C)+24d SL

Maltaise:
35d (5°C)+7d SL



• Penicillium digitatum is the most damaging post-harvest pathogen, mainly on citrus fruits, Botrytis cinerea is a 
serious pathogen on a wide range of fruit types, followed by Penicillium italicum and Alternaria alternata.

• Fruit wounds are the main factor in the spread of fungal decay. Fruit with wounds should be sorted before cold 
storage to prevent further fungal attack.

• Well-sorted but untreated red apples showed the longest storage period, followed by yellow apples and the 
‘Maltaise’ oranges.

• Our results suggest that it is possible to dispense with treatments for healthy fruit (free of wounds) intended 
for cold storage.

• We suggest the use of innovative methods such as nanoencapsulation for the practical formulation
environmentally-friendly compounds (effective essential oils), helping to reduce the need for chemical
fungicides.

• These results could have a positive impact on the reduction of synthetic pesticides and food losses (main
objectives of the project)

Conclusion
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