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) Fumonisin reduction depends on 
application mode.

MODE OF APPLICATION FUMONISIN B1 REDUCTION

Contact

Non contact

93.6%

98.8%

FUMONISINS PRODUCTION

In presence of E3M regardless the mode of application = Fumonisins reduction

In control conditions (no E3M): [FB1]>>>[FB2]>[FB3] 

GENE EXPRESSION
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Biosynthesis pathway 
of fumonisins

Application of E3M (contact or non contact) affect fum gene expression ≠ 

[D] Non contact
Single VOC in the headsapce

Fv

E3M

[C] Contact
Single VOC in the media

FvE3M

Ethyl-3-methylbutanoate (E3M) was highlighted and tested for biocontrol activity 
via contact and headspace application against fungi.

2 FUNGUS vs single VOC

[A] Contact
VOCs, mycotoxins and soluble 

compounds exchange

Soluble compounds

VOCs

FvAfT or
AfNT

[B] Non contact
Only VOCs exchange

VOCs

FvAfT or
AfNT

1 FUNGUS vs FUNGUS
Each species grows alone or with another. In co-culture, they may share media and VOCs, 

or only VOCs using divided Petri dishes.
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Day 8

In all the conditions: FB1 tendancy = FB2 = FB3 & AFB1 tendancy = ABF2

Fumonisins increased at day 2 and decreased at day 8 in interaction vs. alone

CONCLUSION
Specific VOCs reduce fumonisin production more efficiently
Application mode alters gene expression, leading to inhibition.

Drives distinct metabolic pathways.

Affects colony interactions and development.

Changes when grown alone or with others.

B
SUBSTRATE

[PDA, Maize]

C
INTERACTION

[Contact - Non-contact, see 1]

A
TEMPERATURE

[23, 30°C]

VOCs (volatile organic compounds) are secondary metabolites emitted by all microorganisms. 
While some are common, others are specific to particular species and growth conditions.

VOCs are shaped by multiple factors.

Aspergillus flavus

TOXIGENIC (AfT) TOXIGENIC (Fv)NON-TOXIGENIC (AfNT)

Aflatoxins [B1, B2]

VOCsVOCs

Fusarium verticillioides

Fumonisins
[B1, B2, B3]

VOCs

Some specific VOCs indicate species and mycotoxin production,
regardless of growth conditions.

F. verticillioides
CONTAMINATION

FUMONISINS [B1, B2, B3]

CONTAMINATION

α-Cedrene
β-Acorenol

4-epi-α-Arocadiene
3-Methylbutyl acetate
2-Methylbutyl acetate

FUNGAL 
CONTAMINATION

3-Methylbutan-1-ol
2-Methylbutan-1-ol
2-Methylpropan-1-ol

A. flavus 
CONTAMINATION

AFLATOXINS [B1, B2]

CONTAMINATION

Stryrene
Epizonaren
δ-Cadinene

β-Elemene
β-Selinene
Germacrene D

A. flavus

F. verticillioides

All microorganisms emit common VOC
 from shared metabolic pathways.

CONCLUSION
Potential VOC biomarkers independent of conditions

LEGEND

VOCs SPECIFICALLY EMITTED
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BIOMARKERS

Mycotoxins have a Scent: Volatile Biomarkers for Fungal 
Detection and Control.
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