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Mycotoxines: Problemes
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Champignons Toxinogeénes:
Mycotoxines

Mycotoxines Toxigeniques taxa Produits contaminés

AFLATOXINES . Cereals, oleiferous seeds, nuts
o o Aspergillus
S L section Flavi
OCHRATOXINES A. ochraceus (A. section
oM o o Circumdati), A.
@NHJK@ carbonarius, A. section
! Nigri,

Penicillium verrucosum

FUMONISINES Fusarium fujikuroi clade
(FFC):

Fusarium verticillioides,
F. proliferatum
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Mais: Importance-Haiti

Mais- Haiti :
v'2¢ céréale la plus consommée;
v'céréale la plus cultivée en Haiti;
v' Haitien: 2¢ consommateur avec 50
g/jr/personne apres Cuba avec
66¢g/jr/personne dans la Caraibe.
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Aflatoxines: Haiti-Historique

v'Castor, L. L., Mirocha, C.]J., & Chang, H. L. (1987). Aflatoxin occurence in maize samples collected in
Haitian markets. Plant disease, 71(11), 969-971.
v'Justafort, F. (1987). Aflatoxin in Haiti. In US Universities-CIMMYT Maize Aflatoxin Workshop, El Batan,
Mexico (Mexico), 7-11 Apr 1986. CIMMYTT.
v'Filbert, M. E., & Brown, D. L. (2012). Aflatoxin contamination in Haitian and Kenyan peanut butter and
two solutions for reducing such contamination. Journal of hunger & environmental nutrition, 7(2-3), 321-332.
v'Schwartzbord, J., Brown, D. L., Pape, J]. W., Verdier, R. L, Filbert, M., & Wang, J. S. (2014). Aflatoxin-
lysine adducts in haitian patients ingesting peanut and maize products. Journal of hunger & environmental
nutrition, 9(2), 244-255.
v'Schwartzbord, J. R., & Brown, D. L. (2015). Aflatoxin contamination in Haitian peanut products and
maize and the safety of oil processed from contaminated peanuts. Food control, 56, 114-118.
v'Schwartzbord, J. R., Leroy, J. L., Severe, L., & Brown, D. L. (2016). Urinary aflatoxin M1 in Port-au-Prince
and a rural community in north-east Haiti. Food Additives & Contaminants: Part A, 33(6), 1036-1042.
v'Leméane Delva (Ph.D.) Bénédique Paul (Ph.D.): (2015). La contamination de I’arachide en Haiti par les
aflatoxines, les solutions existent: disponible sur:
https:/ /lenouvelliste.com/lenouvelliste/article /152410 /La-contamination-de-larachide-en-Haiti-par-les-
aflatoxines-les-solutions-existent
v'Paul, B., Delva, L., & Philizaire, Y. (2018). L’aflatoxine menace-t-elle la sécurité alimentaire en Haiti.
Consulted on, 18-07.
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Sud d’Haiti : AF- Potentielles souches toxiques
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Occurrence of Toxigenic Fungi and Aflatoxin Potential of
Aspergillus spp. Strains Associated with Subsistence Farmed
Crops in Haiti
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ABSTRACT

Subsistence farming and poor storage facilities favor toxigenic fungal contamination and mycotoxin accumulation in staple
foods from tropical countries such as Haiti. The present preliminary study was designed to evaluate the occurrence of toxigenic
fungi in Haitian foodstuffs to define the mycotoxin risk associated with Haitian crops. The objectives of this research were to
determine the distribution of toxigenic fungi in the Haitian crops maize, moringa, and peanut seeds and to screen Aspergillus
section Flavi (ASF) isolates for production of aflatoxins B; and G, in vitro. Maize, moringa, and peanut samples were
contaminated by potential toxigenic fungal taxa, mainly ASF and Fusarium spp. The isolation frequency of Aspergillus spp. and
Fusarium spp. was influenced by locality and thus by farming systems, storage systems, and weather conditions. Particularly for
ASF in peanut and maize samples, isolation frequencies were directly related to the growing season length. The present study
represents the first report of contamination by toxigenic fungi and aflatoxin in moringa seeds, posing concerns about the safety of
these seeds, which people in Haiti commonly consume. [Most (80%) of the Haitian ASF strains were capable of producing|
aflatoxins, indicating that Haitian conditions clearly favor the colonizafion of toxigenic ASF strains over atoxigenic strains. ASF
strains producing both aflatoxins B, and G, were found. Understanding the distribution of toxigenic ASF in Haitian crops and
foodstuffs is important for determining accurate toxicological risks because the toxic profile of ASF is species specific. The
occurrence of toxigenic fungi and the profiles of the ASF found in various crops highlight the need to prevent formation of
aflatoxins in Haitian crops. This study provides relevant preliminary baseline data for guiding the development of legislation
regulating the quality and safety of crops in this low-income country.

Key words: Aflatoxins; Arachis hypogaea; Aspergillus spp.; Moringa oleifera; Zea mays
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Aflatoxine: Haiti, Sud
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Aflatoxin contamination of baby food flour sold on Haitian markets

Junior ARISTIL

Centre de Recherche Interdisciplinaire pour la Vulgarisation Agricole et le Developpement Local
(CREIVADEL), Université Notre Dame d’Haiti, Faculté d’Agronomie, BP: HT 8110, Redon, Torbeck,
Sud d’Haifti.
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mstruction. Results reveal that AF contaminations of substrates
range from|[2.7 and 119.0 ppb, Cereals products were more AF
contaminated compared to tuber and moringa. Maize flour samples
were more AF contaminated than rice. AF contaminations of maize
seem to depend on provenance (p<0.05). AF contaminations of
maize from Iron and Relais markets are respectiyely 5.2 and 32.1
ppb. Moreover, AF contaminations of maize collected from street
vendors represented almost seven times of that from Les Cayes

supermarkets. Similar results suggest necessity to perform and
develop programs for managing AF contaminations on baby food in
Haiti.

Kevwords: aflatoxin. flour. maize. cassava. moringa. rice.
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35 4 32.1b

52a

.

Relais Iron
Selling markets

Figure 1. Aflatoxin (ppb) quantified in maize flour from Relais
and Iron markets of Les Cayes. Bars with different letters

indicate difference at p< 0.05.
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AF: mais-moringa

Fungal contamination and atlatoxin content of maize, moringa and
peanut foods from rural subsistence farms in South Haiti

Junior Aristil %, Giovanni Venturini °, Giuliana Maddalena ®, Silvia Laura Toffolatti ™",
Alberto Spada ®

4 Centre de Recherche Interdisciplinaire pour la Vulgarisation Agricole et le Développement Local (CREIVADEL), Université Notre Dame d’Haiti, Faculté
d’Agronomie, BP: HT 8110, Redon, Torbeck, Sud d'Haiti, Haiti
b Dipartimento di Scienze Agrarie e Ambientali, Produzione, Territorio, Agroenergia, Universita degli Studi di Milano, via G. Celoria 2, 20133, Milano, Italy

ARTICLE INFO ABSTRACT

Am'd_e history: Mycotoxins are toxic, low molecular weight compounds produced by fungi. Among them, aflatoxins are
Received 6 September 2019 the most carcinogenic and they mainly impact on rural communities of developing countries. The pre-
Received in revised form sent study supplies data on mycobiota and aflatoxin contamination in the most common food products
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Available online xxx

consumed in Haiti. The study concemns analyses performed on 49 samples of meals and seeds collected in
South Haiti and tested for fungal occurrence and aflatoxin content by HPLC-DAD technique. The results
revealed that three main fungal genera affected Haitian food products: Aspergillus spp. (Section Flavi and
Nigri), followed by Penicillium spp. and Fusarium spp. Aflatoxin was present in more than half of the

Keywords:

Food safety samples of maize (Zea mays L) kernels (55%), maize meal (57%) and moringa (Moringa oleifera Lam.)
Secondary metabolites seeds (64%), and in 25% of peanut (Arachis hypogaea L) samples. The tested food products were mostly
Developing countries contaminated by aflatoxin B, (AFB;) followed by aflatoxin B; (AFB;), while no aflatoxins type G were
Mycology detected. The total concentration of aflatoxins in the positive samples was 228 pg/kg on average, ie., fifty-

seven and eleven times higher than the maximum levels allowed in Europe and USA, respectively. Both
the presence of aflatoxigenic fungi and aflatoxin contamination in maize kernels seemed to be related to
agricultural practices, such as weed control, irrigation and growing cycle length. These findings suggest
that the Haitian population is strongly exposed to aflatoxin risk. This risk could be reduced by exploiting
simple and accessible farming strategies for minimizing mycotoxin contamination, at least for maize.
© 2019 Elsevier Ltd. All rights reserved.
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ABSTRACT

Mycotoxins are toxic, low molecular weight compounds produced by fungi. Among them, aflatoxins are
the most carcinogenic and they mainly impact on rural communities of developing countries. The pre-
sent study supplies data on mycobiota and aflatoxin contamination in the most common food products
consumed in Haiti. The study concems analyses performed on 49 samples of meals and seeds collected in
South Haiti and tested for fungal occurrence and aflatoxin content by HPLC-DAD technique. The results
revealed that three main fungal genera affected Haitian food products: Aspergillus spp. (Section Flavi and
Nigri), Tollowed by Penicillium spp. and Fusarium spp. Aflatoxin was present in more than half of the
samples of maize (Zea mays L) kernels (55%), maize meal (57%) and moringa (Moringa oleifera Lam.)
seeds (64%), and in 25% of peanut (Arachis hypogaea L.) samples. The tested food products were mostly
contaminated by aflatoxin B, (AFB;) followed by aflatoxin B, (AFB;), while no aflatoxins type G were
detected. The total concentration of aflatoxins in the positive samples was 228 pug/kg on average, ie., fifty-
seven and eleven times higher than the maximum levels allowed in Europe and USA, respectively. Both
the presence of aflatoxigenic fungi and aflatoxin contamination in maize kernels seemed to be related to
agricultural practices, such as weed control, irrigation and growing cycle length. These findings suggest
that the Haitian population is strongly exposed to aflatoxin risk. This risk could be reduced by exploiting
simple and accessible farming strategies for minimizing mycotoxin contamination, at least for maize.
© 2019 Elsevier Ltd. All rights reserved.
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AF- mais: Investigation dans la phase productive

Short communication Open Access

Morphological diversity among local and
introduced maize (Zea mays L.) varieties
in Haiti for yield improvement

Junior Aristil’, Roberto Pilu?, and Alberto Spada?*.
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2 Dipartimento di Scienze Agrarie e Ambientali, Produzione, Territorio, Agroenergia, Universita’ degli Studi di Milano, Via G. Celoria 2, 20133
Milano, Italy
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Abstract

Maize, the cereal with the largest production in the world, is a staple crop in many developing countries including
Haiti. Even if Haiti is the second maize consumer in the Caribbean region, its national yield is low and alleged of
aflatoxin contamination. In order to increase grain yield, three introduced and two local maize varieties (these
used as comparative control) were evaluated. Three field trials were carried out at Torbeck and Morne Briller (Port-
Salut) during different growing seasons. Experiments were designed in a three-replicate randomized block. Each
experimental plot was 3.50 m per 10.5 m with a gross area of 36.75 m? and 40 000 plants/ha densities. The trials
were carried out according to local agricultural practices. The results revealed that the introduced varieties had
a smaller yield than the local ones. Moreover, #II varieties showed some aflatoxin content below the European|
Union limit (Sug/Kg). Statistical analyses showed a strong and direct correlation between yield and ear weight
and an inverse correlation between yield and male and female flowering day after sowing. The broad phenotypic
diversity suggested a rich reserve of alleles to exploit in a breeding program focused to improve food security in
Haiti.
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Investigation AF: Approche participative
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Original Paper

Evaluation des parameétres productifs et quantification d’aflatoxine de sept
variétés de mais (Zea mays L.) testées en Haiti

Pietro DE MARINIS! | Alberto SPADA! et Junior ARISTIL?

! Dipartimento di Scienze Agrarie e Ambientali, Produzione, Territorio, Agroenergia, Universita’ degli Studi di
Milano, Via G. Celoria 2, 20133 Milano, Italy
2 Centre de Recherche Interdisciplinaire pour la Vulgarisation Agricole et le Développement Local
(CREIVADEL), Universite Notre Dame d Haiti, Faculte d ' Agronomie, BP: HT 8110, Redon, Torbeck, Sud
d 'Haiti
Auteur Correspondant, E-mail: pietro.demarinis@unimi.it
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RESUME

Le mais est la deuxieme céréale la plus consommeée en Haiti apres le riz. Mais, le rendement (Rdt)
national reste faible avec de risque élevé de contamination d’aflatoxines (AF). L’objectif de cette étude est
d’évaluer les parametres productifs de 7 variétés de mais testées dans une approche participative a Torbeck et
quantifier les AF. Deux des variétés proviennent de I'Université des Etudes de Milan (UNIMI), 2 de la Faculté
d’Agronomie de I'Université Notre Dame d’Haiti et les 3 autres aupres des planteurs de Torbeck. Les résultats
ont révélé que les Rdt maximal (4,36 t/ha) et minimal (3,14 t/ha) ont été détectés sur Tilevy, fournie par les
producteurs et R4865, provenant d’UNIMI (p<0,05). La corrélation maximale du Rdt a été noteée avec la masse
des 100 grains (p=0.485) suivie du nombre grains par rang (p=0.477). Les concentrations d’AF varient de
Comayagua (Max : 7.6 ; moyenne : 5,6+1,8 ppb) a Maquina (Max : 151 ; moyenne : 79.65£72.56 ppb). R4865
provenant d"UNIMI a révélé des taux d’AF < 20 ppb, fixé par la législation américaine. Ainsi, la variété R4865
d"UNIMI peut étre donneuse de pollen a Tilevy dans des programmes ayant pour but de produire de grandes
quantités de grains de qualité en Haiti.
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Objectifs de cette
présente étude

(i) Evaluer le rdle des saisons de culture sur
les AF des grains;

(ii) Identifier les pratiques agricoles et post-
récoltes responsables de la contamination
du mais a Torbeck.
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Localisation de I’étude
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Matériel et Méthodes

)
{ \

v'Echantillonnage: 600 échantillons de

mais v'Transport au laboratoire
v'Masse unitaire: & 500 grammes d’AgroLab d"UNDH a Torbeck;
v'Zone de collecte: Entrep6t des v'Tester pour les aflatoxines dans
planteurs moins de 3 jours.

v'Quantité par campagne: 300
v'Campagnes: Printemps et Eté

UNIVERSITA DEGLI STUDI DI MILANO

DIPARTIMENTO DI SCIENZE AGRARIE
E AMBIENTALI - PRODUZIONE,
TERRITORIO, AGROENERGIA




Test laboratoire: Reveal Q+

v'la quantification d’AF a été faite en
suivant les procédures mises en place
par la compagnie Neogen (Reveal Q+)
v'Avec surtout une implication
étudiante pour la pérennisation des
actions de luttes contre les aflatoxines en
Haiti.
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Matériel et Méthodes

)
{ \

Pratiques Pre-productive et Pratiques Post-Recoltes:
Productive: v’ Humidité de I'entrepot;
v’ la provenance des semences, v'Triage manuel de grains avant
variétés plantées, traitements de stockage;
semences avant plantation, utilisation v'Identification de pestes dans
de fertilisants, 'entrepot;
v'controdle des pestes (insectes ect), v'Présence de mites dans 'entrepot
nombre de sarclage réalisé et v'Pesticide utilisée contre les pestes.

condition climatique (précipitation)
lors de la récolte.
Analyse statistique:
v'Les données collectées et les aflatoxines obtenues ont
été soumises des analyse descriptive et inférentielle
suivant le cas:

v'Test t de Student, X2 et Analyse en composante
Multiple (ACM) en utilisant le logiciel SPSS version 22.0
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Résultats

Sprint maize growing season Summer maize growing season

uND m<20 =>20 END m<20 m>20

Figure 3: Variation de la contamination d’aflatoxine des
grains par campagne agricole.

Note 1:

Les produits de la
campagne d’été ont été
relativement plus
contaminés que ceux du
printemps avec
respectivement 11 et 5%.
Plus de 90% des produits
des 2 campagnes ont été <
20 ppb fixés par USFDA
(législation américaine).
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PCtot (58.7%)

Note 2:

Les PC1 et PC2 sont
responsables de preés de
60% de variation notée

entre les 300 échantillons
testés durant la campagne
agricole pour les
aflatoxines contenues. Les
variétés testées ainsi que la
provenance de ces
derniéres sont les
oragematerials N .
stFieldFieldPestControl principaux vecteurs
e & ""Istorageinsecitanageme responsables de cette dis-
0,0 02 04 06 08 . . o, s
similarité avec

PC1(34.6%) )
Fi ) . ) respectivement 79,4 et 80%
igure 4: Fonctions discriminatoires oo s
d’inertie.

caractérisant les 300 échantillons collectés
durant la campagne d’été (aout 2019).

1,0

MaizeMaterialProvene

0,8

Storage ZoneHumigity

0,27
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Pratique et AF des grains

16 -
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g . 6,04a grains avant

g A entreposage réduit

significativement

2 (P=0,024) la quantité
0

d’aflatoxine des grains
de mais durant la
campagne d’été.

Ou Non

Triage manuel des grains avant stockage

Figure 5: Effets du triage sur les aflatoxines des
grains.
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Aflatoxine (ppb)
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| 1 1 |

14,33b

7,01a

o o W= (o)} o5
|

Oui Non
Identification de mites dans les grains durant le stockage

Figure 5: Effets des mites sur les aflatoxines des
grains de mais.

Note 4:

La présence de mites
dans les zones
d’entroposage des
grains affecte
significativement
(P=0,004) la quantité
d’aflatoxine des grains
de mais durant la
campagne d’été.
Mais aucune pratique
agricole et pre-
productive n’a d’effets
sur la variation d’AF
des grains (p>0,05).
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Conclusion

Les résultats de cette investigation ont démontré:
v'Le probleme des AF d’Haiti n’est pas une fatalité;

v'Plus de 93% des échantillons des 2 campagnes ont été < 20 ppb fixé par
les USFDA;
v'Pres de 19% des produits n’ont aucune trace d’AF;

v'Les périodes pluvieuses des mois d’aout peuvent avoir de légeres
conséquences sur les AF des produits de mais a Torbeck;

v’ Des conditions de stockage inadéquate, la présence des mites dans les

entrepdts et le non triage manuel des grains avant les entreposages
peuvent affecter la qualité des produits;

v'Des études sur les pratiques post-récoltes et la mise a la disposition des
agriculteurs des structures comme silos communautaires devant mieux
controdler les mites seraient nécessaires a 1’avenir.
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Perspectives

v Développer des projets sur de nouvelles
techniques de stockage des grains;

v'Sensibiliser les acteurs (agriculteurs et étudiants)
sur le controle des pestes dans les zones de
stockage;

v'"Mettre en Place dans des zones clés de Torbeck

de silos communautaires.
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