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Photodynamic inactivation of phytopathogenic fungi with natural and synthetic photosensitizers

Angela Cunha, Bruna David, Ana P Oliveira, Adelaide Almeida, Maria G P M S Neves and Maria A F Faustino
University of Aveiro, Portugal

Diseases caused by phytopathogenic fungi on vine and fruit trees are associated with important economic losses. With the
aim of reducing the environmental impacts of traditional fungicides used in agriculture, innovative approaches to inactivate
fungi in environmental matrices are being investigated. In this context, the photodynamic effect, in which the combination of a
photosensitizer, visible light and molecular oxygen leads to the formation of cytotoxic species of oxygen, represents a promising
perspective. The objective of this work was to evaluate the efficiency of photodynamic inactivation (PDI) of model phytopathogenic
fungi (Lasiodoplodia theobromae and Botrytis cinerea) with natural (curcumin and riboflavin) and synthetic (cationic porphyrin
Tetra-Py-Me* and toluidine blue O) photosensitizers. Exposure to natural sunlight during 7 day-night cycles, in presence of 500
uM of Tetra-Py-Me+ or 500 uM toluidine blue O, attenuated the growth of L. theobromae by 35% and 26%, respectively (Figure 1).
Curcumin and riboflavin failed to cause significant inactivation. Light alone (light control) and exposure to the photosensitizer in the
absence of light (dark control) did not affect the growth of L. theobromae. On the contrary, the growth of B. cinerea was significantly
inhibited by light alone. Tetra-Py-Me* and toluidine blue O caused 90% and 93% attenuation of growth, respectively, in relation
to the dark control. PDI with the natural photosensitizers was also not significant. The results confirm that PDI with porphyrins
or phenothiazines may be further explored as a viable alternative to chemical fungicides in the control of phytopathogenic fungi.
However, repeated treatments may be required considering that in field conditions, fungi may recover from sub-lethal damage,
during the night period.
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Figure 1: Photodynamic inactivation of
Lasiodoplodia theobromae with the cationic
porphyvrin Tetra-Py-Me* and the phenothiazine
dye Tolmdine Blue O (TBQ), upon exposure lo
natural sunlight during seven day-night cycles.
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