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|Contamination of stored grains by mycotoxigenic molds (Aspergillus sp., Fusarium sp...) represents :

> A major challenge for food security in Senegal (West Africa)

Maize
Zea mays (L.)
(>760.000 1)

=

» Post-harvest losses 16,3% of the production

Peanut
Arachis hypogaea (L.)
(~900.000 t)

—  Post-harvest losses = 18 % of the production

> A major challenge for public health > Mycotoxins are toxic, carcinogenic, and
Immunosuppressive.

(Wild and Gong., 2010) (Daba et al., 2023), (APHILIS, 2025) 2



Toward natural alternatives: the case of Lippia alba

Plant essential oils (EOs) are widely explored

Management of these losses
9 for their effectiveness against pests :

relies on chemical pesticides :

5 Lippia alba
(Verbenacae)

Need for eco-friendly alternatives
(biopesticides)

B
>

) @

« Easy to cultivate (short growth cycle)

« Resistant to water stress

« Adapted to Senegalese climatic conditions
« Widely distributed accross Senegal

« Insecticidal and antifungal potential

« Environnemental degradation
« Toxic residues (hon-target species)
« Development of pest resistance

(Sabaly, 2025) (Pandey et al.,2016) 3



Research aim

To evaluate the in vitro antifungal activity of Lippia alba
essential oil (EO) cultivated in Senegal against fungal species
associated with stored cereals




MATERIAL AND METHODS




Matériel et méthodes

» Extraction of L. alba essential oil using a pilot-scale disfiller from a mixture of leaves

flowers, and fruifs

AR

Harvest at UGB Farm,
Sanar, Senegal

Shade-drying of the plant EO exiracted by Chemical profiling GC-MS :

material (mix of leaves, steam distillation  -Polar and non-polar column
rov\{ers and f.I’UITS) for 6 using 2kg of dry  -Identification: NIST library and
days in a ventilated area matter, 2 hours, N=3) Retention Indices (RI)

NIST : National Institute of Standards and Technology 6



| ‘) Targeted fungal species

Aspergillus Aspergillus Fusarium Fu.sqr.iu.m
flavus niger oXysporum verticillioides

» Four major mycotoxigenic fungi species associated with stored grains

» known for their impact on food security and public health through mycotoxin production



Matériel et méthodes

in vitro antifungal bioassay (direct contact method)

» Experimental workflow conducted under sterile conditions

Fungal plug
5 days old)

= J — ) — =7 BB — (@ |
PDA kept at 50°C and  Pouring info petri Inoculafion Incubation Monitoring of mycelial
incorporated with dishes (15mL/dish) (6 mm mycelial plug) (7 days at 27°C) growth

I

) EO solubilized in DMSO 0.5% (0.25: 0.5; 1 et 2mg/mlL)

Biological replicates: n =3

3 " Dimethylsulfoxide (DMSO) 0.5% (negative control) Technical replicates: 5 [Petri dishes)

= ' Mancozeb 2mg/mL (positive control)

DMSO : Dimethyl sulfoxide  ©



Matériel et méthodes

Statistical analysis

e Calculation of mycelial growth inhibition percentage at day 7

« Statistics using ANOVA and Tukey'’s test (p < 0.05)

Minitab® 19

-Software used : ‘[r’*



Results and discussion
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Results and discussion

Chemical composition of the essential oll
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Chemical compounds

« Limonene and citral isomers (néral and geranial) are known for their antifungal activity

(Aggarwal, 2002; Shukla et al., 2009) "
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Results and discussion

« Clear dose-dependent effect

« Fusarium species are more
sensitive than Aspergillus
species

« At 2mg/mL, Lippia alba EO
outperformed Mancozeb
against Fusarium sp.

« Strong antifungal activity of
L. alba EO

12
(Rao et al., 2000; Carvalho et al., 2023)



¢ *¢) in vitro antifungal activity (2/2)

> |1C5, values of L. alba EO against the tested fungal strains

Fungal strains IC50 (mg/mL) R2
0.99

A. flavus 2.44
: 0.99

A. niger 1.82
e 0.96

F. verticillioides 1.26
0.91

F. oxysporum 1.40

R? coefficient indicates a strong fit for the dose-response models
« F. verticillioides was the most sensitive strain (lowest IC,)

« A. flavus was the least sensitive strain (highest 1Cx)

« Difference in sensitivity can be attributed to cell wall structure and detoxification mechanisms

IC50: half-maximal inhibitory concentration (Yoshimi et al., 2016; Schoffelmeer et al., 1999) 13



Negative control EO Mancozeb
(Fusarium verticillioides after 7 days of incubation)

Lippia alba : alocal and Essential oil rich in Strong antifungal activity :
sustainable resource limonene and citral EO > Mancozeb (2mg/mL)
in Senegal
| Perspectives: Vapor phase assays in vivo trials on grains Mycotoxin inhibition assays

N

Transition to real-world
application on stored grains

IFinal goal : To provide a concrete, natural solution to local farmers to improve food security in Senegal

14



References

Aggarwal, K. K., Khanuja, £. S. P. S., Ateeque Ahmad, T. R., Kumar, S., Gupta, V. K., & Kumar, S. (2002). Antimicrobial activity profiles of the two enantiomers of limonene and carvone
isolated from the oils of Mentha spicata and Anethum sowa. FLAVOUR AND FRAGRANCE JOURNAL, 17(59), 63. https://doi.org/10.1002/ffj.1040

APHLIS. (2025). Pertes post-récolte dans le pays Sénégal. hitps://www.aphlis.net/fr/data/tables/dry-weight-losses/SN/all-crops/all-years
https://cdn.standards.iteh.ai/samples/16866/974ec99202044fe0baf86f16f5db73fb/ISO-9235-1997.pdf

Carvalho, Z. S. De, Souza, R. N. De, Moreira, J. D. J., Teles, S., Pereira, J. A., & Silva, F. (2023). Atividade antifingica do éleo essencial de Lippia alba em Aspergillus welwitschiae

Antifungal activity of the essential oil from Lippia alba against Aspergillus welwitschiae. Magistra, 33. hitps://www3.ufrb.edu.br/magistra/index.php/magistra/article/view/1050/489
Daba, H. G., Delele, M. A., Fanta, S. W., & Satheesh, N. (2023). The extent of groundnut post-harvest loss in Africa and its implications for food and nutrition security. Journal of
Agriculture and Food Research, 14. https://doi.org/10.1016/J.JAFR.2023.100826

Pandey, A. K., Sonker, N., & Singh, P. (2016). Efficacy of Some Essential Oils Against Aspergillus flavus with Special Reference to Lippia alba Oil an Inhibitor of Fungal Proliferation and
Aflatoxin B1 Production in Green Gram Seeds during Storage. Journal of Food Science, 81(4), M928-M9%34. https://doi.org/10.1111/1750-3841.13254

OEC. (2024). Pesticides in Senegal | OEC - The Observatory of Economic Complexity. hitps://oec.world/en/profile/bilateral-product/pesticides/reporter/sen

Rao, G. P., Singh, S. P., Singh, M., Singhb, P., Singh, S. P., Catalan, C., Kapoor, I. P. S., & Singh, G. (2000). Studies on chemical constituents and antifungal activity of leaf essential oil of
Lippia alba (Mill

Shukla, R., Kumar, A., Singh, P., & Dubey, N. K. (2009). Efficacy of Lippia alba (Mill.) N.E. Brown essential oil and its monoterpene aldehyde constituents against fungiisolated from some
edible legume seeds and aflatoxin B1 production. International Journal of Food Microbiology, 135(2), 165-170. https://doi.org/10.1016/J.lJFOODMICRO.2009.08.002

Sabaly, S., Faye, A., Cisse, M., Ndiaye, A., Kane, A., Ngom, S., & Tine, Y. (2025). Sensitivity to Lippia alba (Mill.) NE Br Essential Oil of two Aspergillus flavus Strains Isolated from Peanut

Seeds (Arachis hypogaea L.) Collected from Two Agroecological Zones in Senegal. International Journal of Plant & Soil Science, 37(11), 460-471.
https://doi.org/10.9734/ijpss/2025/v37i115859

Schoffelmeer, E., Klis, F., ... J. S.-F. G. and, & 1999, undefined. (1999). The cell wall of Fusarium oxysporum. Elsevier.
https://www.sciencedirect.com/science/article/pii/S1087184599911532

wild, C.P., & Gong, Y. Y. (2010). Mycotoxins and human disease: a largely ignored global health issue. Carcinogenesis, 31(1), 71-82. hitps://doi.org/10.1093/CARCIN/BGP264).
Yoshimi, A., Miyazawa, K., Bioscience, K. A.-, biotfechnology, undefined, and, undefined, & 2016, undefined. (2016). Cell wall structure and biogenesis in Aspergillus species. Taylor &
Francis, 80(?), 1700-1711. https://doi.org/10.1080/09168451.2016.1177446

15


https://www.aphlis.net/fr/data/tables/dry-weight-losses/SN/all-crops/all-years
https://cdn.standards.iteh.ai/samples/16866/974ec99202044fe0baf86f16f5db73fb/ISO-9235-1997.pdf
https://doi.org/10.1111/1750-3841.13254
https://oec.world/en/profile/bilateral-product/pesticides/reporter/sen
https://doi.org/10.1016/J.IJFOODMICRO.2009.08.002
https://doi.org/10.1093/CARCIN/BGP264

Thanks for your aftention

16



	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16

