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NEW APPROACH & FINAL AIM

v' Study of the VOCs emitted by fungi v' Study of the aflatoxin biosynthesis

%

> Presence of fungi

—>Kind of genus

—>Kind of species

->Production of aflatoxin




General information

Aspergillus flavus

Two categories
(type S and L)
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Aflatoxin B1
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Etymology A. flavus
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Method of analysis

EXTRACTION & INJECTION
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Method of analysis

SEPARATION & DETECTION
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Electon source Separation of fragments




Method of analysis

RESULTS & SEMI-QUANTIFICATION
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Fungal volatile organic compounds, can be used to develop

aflatoxin-specific sensors?

Published work - Josselin et al. Toxins 2021

Material & Method

/ ____________________________________________
'O ITEM 8088: non-toxigenic strain

I

I
'3 ITEM 8111 (toxigenic strain - aflatoxin producer)
I

I
13 ITEM 8111* (non-toxigenic strain - non aflatoxin producer)
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Study of the volatile organic compounds and the aflatoxin B1 on

different dayS (3, 5, 7and9 dayS after iﬂOCUlatiOn) Growth of ITEM 8111 on slanted PDA medium in GCMS vials (photo)



Is there a difference between toxigenic and non-toxigenic

strains ?

Published work - Josselin et al. Toxins 2021

Results Distribution of the relative proportions of

each family of molecules
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- Difference mainly related to the terpene family



-
@)
C
-
o
o0

£
W)
D)

O
@)
-
o

e
C
)

80
X
O

)
C
()
)
<

i)
()

O
Q
@)
C
Q
S

r_n_l‘.

m._“

O
(qv)
),
-
()

i

-

uw

.
—
|
=
x
O
+
(40]
q—
(40]

Published work - Josselin et al. Toxins 2021
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Aflatoxin concentrations of the ITEM 8111 strain range from 0.07 to 2.3 ug/kg.

—>0Only 6 terpenes produced in the absence of aflatoxin B

- Day 3 has the greatest abundance of terpenes

production



Is there a difference between toxigenic producing or not
aflatoxin B1 ?

Published work - Josselin et al. Toxins 2021

EVOLUTION OF THE NUMBER
OF TERPENES OVER TIME
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Aflatoxin concentrations of the ITEM 8111 strain range from 0.07 to 2.3 ug/kg.

- Day 3 has the greatest abundance of terpenes

- Persistence of terpenes during the days when
no aflatoxin B1 is produced

Constant emission for toxigenic
strains:

— Epizonaren
— &-Cadinene

Persistent emission for the non-AFB1
producing toxigenic strain

y-Gurjunene
— y-Cadinene
— B-Selinene
B-Himachalene




Is there a difference between toxigenic/non-toxigenic and

toxigenic producing or not aflatoxin B1 ?

Published work - Josselin et al. Toxins 2021

Scores Plot Scores Plot

L B ®) Toxigenic
| 4

Non-toxigenic
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—>Epizonaren, 6-cadinene, germacrene-D, 3-himachalene,
y-cadinene, 3-selinene, y-gurjunene, a-isocomene, a -

Component 2 ( 10.2 %)
1] 1
Cormpanent 2 {12 5 %)

cadinene
\_ - Ethyl 2-methylbutyrate and heptane )
Comen 1309 T e “" /9 Styrene, 3-selinene and y-gurjunene )
Figure 5: PLSDA applied on the data (a) of the toxigenic (T-A) and non-toxigenic (NT-o) strains, (b) of the
aflatoxin producing (T-A), the non-producing (T*-o) and non-toxigenic (NT-o). -> Terpenes Only for the non-AFB1 strain
PLS-DA cross validation details: (7a-Isopropenyl-4,5-dimethyloctahydroinden-4-yl)methanol,
a.-dehydro-ar-himachalene, a-corocalene, a-cadinol,
| Measure || 1 comps || 2 comps H 3 comps || 4 comps | B'Chamigrene, ‘[-mUUI’O|O|
| Accuracy || 0.66067 || 058333 || 0.86667 || 066667 |

)

Non AFB1 producer

| R2 || 0.65163 || 0.93144 H 0.97249 || 0.99146 |

[z [os0946 |[oswsen |[op223s |[06raom | AFB1 producer




Semi-quantification of volatile organic compounds of interest
emitted by Aspergillus flavus

Published work - Josselin et al. Toxins 2021

ITEM 8111 ITEM 8111%
a-Cadinene 0.277
a-Cadinol 0.175
a-lsocomene 0.720
a-Muurolene 0.209
a-Selinene 1.565
B-Chamigrene 0.370
B-Elemene 5.181
B-Himachalene 2.590
6-Cadinene 7.874
y-Gurjunene 1.895
y-Muurolene 0.381
t-Muurolol 0.105
Aromadendrene 0.255
Epi-cuben-1-ol 0.360
Epizonaren 5.948
Germacrene-D 0.996

Styrene 29.8x10°

2-Methylbutan-1-ol 0.888
3-Methylbutan-1-ol 0.440

Table of the quantified molecules




Fungal volatile organic compounds, can be used to develop

aflatoxin-specific sensors?

Published work - Josselin et al. Toxins 2021

Toxigenic strain = production of afiatoxin

Non-toxigenic strain

Fungal contamination

3-Methylbutan-1-ol

2-Methylbutanal
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Day 3 Day 3 Day 9
"Ls’ﬁg"‘-’ tfrgezeﬂ:s em:ge:d On day 3, terpene emission is higher and then decreases with time
uring the sra aay andis during the production of aflatoxin
then no longer detected.
A f’avus contamination Toxigenic strain = no production of aflatoxin V-GUfflunene
: : y-Cadinene
-Cadinene LeedoLn p-Selinene
PP LI B-Himachalene

y-Gurjunene

.: ‘ . “ ‘ -Muurolol

B-Chamigrene
a-Corocalene

Day 3 Day 3 Day 9

Terpenes are emitted constantly overtime.

Two terpenes are emitted

overtime.
Terpenes are specifically emitted in the absence of afiatoxin

Epizonaren prodution.



Conclusion

Summary and perspectives

!

Perspectives

Is there a difference between Is there a difference in
a toxigenic and a non- toxigenic strains when AFB1 is

toxigenic strain? present or absent?

Yes
Terpene emission are constant
over time in the absence of
AFB1.

Yes v" Biological model (Maize)

i o

| |

| The main difference is related | |
|

| | |

| | |

to the emission of terpenes. 7 FEresee fhe rrelhEr

- link between terpene production and the absence of AFB1
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