
Ochratoxin A is a mycotoxin produced by filamentous fungi from the genera Aspergillus and Penicillium found in a variety of food products. Its prolonged consumptions has been
showed to be detrimental to human health, causing kidney damage as well as immunotoxic, theratogenic and neurotoxic effects. Wine was found to be the second most
important dietary source of ochratoxin A in Europe.

To characterise the main ochratoxin A producing fungi in grapes, 
understand the contamination process and determine biocontrol 
techniques to lower their incidence.

[1] Taroub B, Salma L, Manel Z, Ouzari HI, Hamdi Z, Moktar H. 2019. Isolation of lactic acid bacteria from grape fruit: antifungal activities, probiotic properties, and in vitro detoxification of ochratoxin A. Ann Microbiol. 69(1):17–27.
[2] Zhang H, Apaliya MT, Mahunu GK, Chen L, Li W. 2016. Control of ochratoxin A-producing fungi in grape berry by microbial antagonists: A review. Trends Food Sci Technol. 51:88–97.
[3] Abrunhosa L, Inês A, Rodrigues AI, Guimarães A, Pereira VL, Parpot P, Mendes-Faia A, Venâncio A. 2014. Biodegradation of ochratoxin A by Pediococcus parvulus isolated from Douro wines. Int J Food Microbiol. 188:45–52.
[4] Zahavi T, Cohen L, Weiss B, Schena L, Daus A, Kaplunov T, Zutkhi J, Ben-Arie R, Droby S. 2000. Biological control of Botrytis, Aspergillus and Rhizopus rots on table and wine grapes in Israel. Postharvest Biol Technol. 20(2):115–124. 
[5] Bleve G, Grieco F, Cozzi G, Logrieco A, Visconti A. 2006. Isolation of epiphytic yeasts with potential for biocontrol of Aspergillus carbonarius and A. niger on grape. Int J Food Microbiol. 108(2):204–209.
[6] Ponsone ML, Chiotta ML, Combina M, Dalcero A, Chulze S. 2011. Biocontrol as a strategy to reduce the impact of ochratoxin A and Aspergillus section Nigri in grapes. Int J Food Microbiol. 151(1):70–77.
[7] Fiori S, Urgeghe PP, Hammami W, Razzu S, Jaoua S, Migheli Q. 2014. Biocontrol activity of four non- and low-fermenting yeast strains against Aspergillus carbonarius and their ability to remove ochratoxin A from grape juice. Int J Food Microbiol. 189:45–50. 
[8] Farbo MG, Urgeghe PP, Fiori S, Marcello A, Oggiano S, Balmas V, Hassan ZU, Jaoua S, Migheli Q. 2018. Effect of yeast volatile organic compounds on ochratoxin A-producing Aspergillus carbonarius and A. ochraceus. Int J Food Microbiol. 284:1–10. 
[9] De Curtis F, De Felice D, Ianiri G, de Cicco V, Castoria R. 2012. Environmental factors affect the activity of biocontrol agents against ochratoxigenic Aspergillus carbonarius on wine grape. Int J Food Microbiol. 159(1):17–24.
[10] Dimakopoulou M, Tjamos SE, Antoniou PP, Pietri A, Battilani P, Avramidis N, Markakis EA, Tjamos EC. 2008. Phyllosphere grapevine yeast Aureobasidium pullulans reduces Aspergillus carbonarius (sour rot) incidence in wine-producing vineyards in Greece. Biol 
Control. 46(2):158–165.
[11] Gil-Serna J, Vázquez C, González-Jaén MT, Patiño B. 2018. Wine Contamination with Ochratoxins: A Review. Beverages. 4(1):6. 
[12] Piotrowska M, Nowak A, Czyzowska A. 2013. Removal of ochratoxin A by wine Saccharomyces cerevisiae strains. Eur Food Res Technol. 236(3):441–447. 
[13] Ahmed H, Strub C, Hilaire F, Schorr-Galindo S. 2015. First report: Penicillium adametzioides, a potential biocontrol agent for ochratoxin-producing fungus in grapes, resulting from natural product pre-harvest treatment. Food Control. 51:23–30. 
[14] Cabañes FJ, Bragulat MR, Castellá G. 2013. Characterization of nonochratoxigenic strains of Aspergillus carbonarius from grapes. Food Microbiol. 36(2):135–141.

Competition against Aspergillus spp.
Growth inhibitors of Aspergillus 

spp. 
Detoxifying action

Lactic Acid Bacteria
Pediococcus pentosaceus [1]

Lactobacillus plantarum [1]

Pediococcus pentosaceus [2]

Pediococcus parvulus [3]

OTA adsorption in celular wall 

[11][12]

Yeast

Candida guillermondii [4]

Issatchenkia orientalis [5]

Metschnikowia pulcherrima [5]

Issatchenkia terrícola [5]

Candida incommunis [5]

Lanchacea thermotolerans [6]

Volatile Organic Compounds

produced by:

Candida friedrichii [7]

Candida intermedia [8]

Lachancea thermotolerans [8]

Aureaobasidium pullulans [9] 

[10]

OTA adsorption in celular wall 

[11][12]

Filamentous Fungi
Penicillium adametzioides [13]

Non ochratoxigenic Aspergillus carbonarius [14]

Figure 1: Main OTA producing fungi in grape 

Table 2: Biocontrol strategies to reduce OTA levels in grapes and grape products

Figure 2: Diagram of the contamination process of grapes
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- The Spanish population is exposed to high OTA doses from their diet
- Aspergillus carbonarius is the major cause of ochratoxin A production in grapes
- The Mediterranean climate is favorable to Aspergillus spp. development
- Good agricultural practices are essential to reduce grape contamination
- Various investigations point to biocontrol as a potential method to protect vineyards effectively while preserving the environment

Because of the contamination mechanisme of ochratoxigenic Aspergillus spp., the use of 
preventive methods in vineyard management are essential to reduce the possible 
damages inflicted to berries during maturation. Biocontrol has also been explored as a 
direct and environmentaly friendly and safe method to control Aspergillus spp. growth.
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