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ABSTRACT 

Dipteryx lacunifera Ducke, known as the Gurgueia chestnut, is a fruit species from the Cerrado in the south and southeast of 
Piauí. Although it is known for its use as food, there is a lack of detailed studies on its other properties. Recent studies focus on 
new alternatives for controlling ixodid ticks and phytopathogenic fungi. The objective of this study was to evaluate the antifungal 
potential and acaricidal efficacy of the saline extract from the Gurgueia chestnut. The analysis showed that the extract inhibited 
only the fungus of the genus Macrophomina and had a fungistatic effect on the germination of Fusarium conidia. However, its 
acaricidal efficacy was 67.46%, below the 95% required for commercialization in Brazil, possibly due to the roasting process that 
may have affected the protein biomolecules. There was a significant reduction in oviposition (83.35%) and in larval hatching 
(90%). These results indicate that the saline extract from the Gurgueia chestnut represents a promising new possibility among 
bioproducts with antifungal activity against Fusarium spp., requiring further in-depth studies to explore its potential in controlling 
diseases in fava beans.  
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1 INTRODUCTION 

Dipteryx lacunifera Ducke, better known as Gurgueia chestnut, fava do morcego, or Garampara, is a fruit species belonging to 
the Leguminosae family, widely found in the Cerrado of southern and southeastern Piauí, specifically in the municipality of Bom 
Jesus, Piauí, where it is commonly seen in open markets1. Although the popular knowledge about this nut is well-established due 
to its use as food, there are still few studies in the literature that provide detailed characterizations of this nut or explore other 
benefits it may offer beyond its nutritional value. Carvalho2 (2008) describes its value as an excellent nutritional source, with a 
chemical composition per 100 g of the fruit including: 18.6 g of proteins; 254 mg of calcium; 475 mg of phosphorus; 4.4 mg of iron; 
and 0.67 mg of vitamin B2. Additionally, as a nut, it is rich in lipids and proteins. However, more in-depth studies are needed, 
especially regarding biomolecules with potential in the agricultural sector3. 

In recent years, there has been a growing interest in researching new alternatives for controlling ixodid ticks. The use of new 
biomolecules that are sustainable and low-cost with acaricidal potential is considered an important alternative, offering great 
benefits and higher profitability to producers compared to the use of synthetic acaricides4. Ticks are blood-feeding ectoparasites 
belonging to the class Arachnida, with a worldwide geographical distribution that parasitize terrestrial vertebrates, including 
amphibians, reptiles, birds, and mammals. They are of great relevance as they transmit diseases to both animals and humans5. 
The direct and indirect losses attributed to ticks are largely linked to cattle infestation by Rhipicephalus (Boophilus) microplus6. In 
cattle farming, losses are incurred due to the cost of disease prophylaxis, control products, reduced milk and meat production, 
and loss of animals7. Various measures are employed for tick control, primarily using chemical acaricides, which is the most 
utilized and effective method. However, constant and incorrect use has led to the emergence of resistant tick populations, animal 
intoxication, and environmental impact due to the residual effects of acaricides in nature8,9. Additionally, there are residues of 
antiparasitic products in milk and meat available for human consumption, as well as direct environmental contamination10. With 
increasing resistance, many producers have erroneously increased the dosages of existing products on the market (far beyond 
what is indicated on the product labels) and increased the frequency of animal treatments. The impact of these measures results 
in increased environmental damage, health risks to the applicator, animals, and their offspring, and premature unviability of 
chemical products available on the market11. This situation has worsened with the development of resistance in these arthropods 
to different chemical groups in various regions of the country12. Consequently, the number of research studies seeking alternative 
methods for tick control has increased13. 

Another important biotechnological application is finding antifungal activities present in these biomolecules, particularly against 
phytopathogenic fungi, which mainly cause diseases in fava beans. Phaseolus lunatus L., belonging to the Fabaceae family and 
originating from Guatemala, is the second most important legume of the genus Phaseolus due to its high nutritional value, 
containing vitamins, proteins, and minerals that are essential elements in human nutrition, and it has become an alternative source 
of income and food for the population in the Northeast region. Chemical control is not usually economically and technically viable 
for this crop due to various environmental restrictions. Biological control has been limited in most situations, as few antagonists 
can establish themselves in such a competitive environment. Cultural measures, such as crop rotation, require long periods of 
absence of the main crop due to the efficient survival strategies of these pathogens, which substantially reduces its applicability14. 
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In this context, the objective of this study was to evaluate the antifungal potential and acaricidal efficacy of the saline extract from 
the Gurgueia chestnut (Dipteryx lacunifera Ducke). 

2 MATERIAL & METHODS 

The plant material used was the roasted nut of the Gurgueia chestnut tree (Dipteryx lacunifera Ducke) SISGEN AFF149E, 

obtained from local open markets in the region. The nuts were briefly washed with distilled water and left to dry at 35ºC for 3 days, 

then broken down to form some flour. 10% (w/v) of the powder was used and diluted in a 0.15 M NaCl saline solution, maintained 

under magnetic stirring for 120 minutes at room temperature. Subsequently, this content was centrifuged at 8000 rpm for 15 

minutes, and the supernatants were designated as saline solution.  

For the antifungal activity, fungi from the Microorganism Culture Collection of the Phytopathology Laboratory at the Federal 

University of Piauí – CPCE Campus were initially selected and used. The selected isolates were from the genera Colletotrichum, 

Fusarium, and Macrophomina, originating from fava bean seeds produced in regions near the municipality of Bom Jesus - PI. The 

isolates were cultivated in Potato-Dextrose-Agar (PDA) medium maintained at room temperature. The fungal inoculum of each 

isolate was adjusted to a concentration of 106 CFU/mL using a Neubauer chamber count. The microbiological screening to 

evaluate the antifungal potency of the crude extracts at 10% was based on the liquid medium microdilution technique 15,16,17,18. 

In the analysis of the extract's interference on conidial germination, the extract was tested for its inhibitory effect on the germination 

of fungal isolates' conidia. For this purpose, aliquots of 0.5 mL of the extract solution were mixed with 0.5 mL of conidial suspension 

(approximately 5 x 106 CFU/mL), obtained from cultures grown for 7 days on PDA, and homogenized for 30 seconds. The system 

was immediately incubated at 28°C. Samples of this mixture were taken at 24 hours for analysis. The number of germinated 

conidia was determined using a Neubauer chamber, counting the total number of conidia, and subsequently calculating the 

percentage inhibition of conidial germination compared to the control experiment. Each analysis was performed using a common 

optical microscope (Zeiss® model Primo Star)19,20. 

For the in vitro evaluation of the bioactivity of the saline extract, the bioacaricide test was used, through the immersion test of 

engorged ixodid females, according to Drummond et al.21, 22 (1971, 1973). Bioactivity was determined by calculating the product's 

efficacy (PE) using the formulas described by Drummond et al.22 (1973). The results were interpreted considering a minimum 

efficacy value of 95%, as per relevant legislation for the commercialization of acaricides in the country23. For the in vitro evaluation 

of the bioactivity of the extracts on unfed ixodid larvae, the "sandwich" technique recommended by Shaw24 (1966) and adapted 

by Leite25 (1988) was used. 

RESULTS & DISCUSSION 

It was possible to observe the inhibition profiles of microbial growth produced by the saline extract on fungi of the genera 
Colletotrichum, Fusarium, and Macrophomina. Through the analysis of the results, it was observed that the saline extract exhibited 
inhibitory activity only against the fungus of the genus Macrophomina. It was also noted that the extract showed a greater inhibitory 
effect on conidial germination of the Fusarium isolate, with statistically significant results compared to the control (Figure 1). 

 

Figure 1 Percentage of germinated Fusarium conidia in the control and in the presence of saline solution. 

The percentage obtained for the in vitro efficacy of the saline extract from the Gurgueia chestnut tree (Dipteryx lacunifera Ducke) 
was 67.46%, therefore demonstrating acaricidal activity below 95%, which is under the relevant legislation for its 
commercialization as an acaricide in Brazil. This low index is probably due to the roasting process of the nuts, which, being at 
high temperatures, may have affected the integrity, potentiality, and denaturation of the protein biomolecules present in the nuts. 
In Table 1, we can observe a significant reduction in oviposition (83.35%) and especially in larval hatching (90%). 
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Table 1 Effects of the extract from the roasted seed of the Gurguéia chestnut tree (Dipteryx lacunifera Ducke) on engorged females of 
Rhipicephalus (Boophilus) microplus. 

Assays 
Oviposition 

reduction (%) 
Larvae 

hatching (%) 
Hatching 

reduction (%) 
Product 

efficacy (%) 

Gurgueia chestnut tree 83,35 10 90 67,46 
Positive control (Cypermethrin) 64,44 0 100 100 

Negative control (Distilled water) 0 90 0 N/A 

 

3 CONCLUSION 

The saline extract obtained from the roasted nuts of the Gurgueia Chestnut tree exhibited antifungal activity against Macrophomina 
associated with fava bean seeds. Additionally, Fusarium experienced a fungistatic effect on conidial germination. From these 
results, it can be deduced that this extract represents a new and promising possibility among bioproducts with antifungal activity 
against Fusarium spp. However, further, more in-depth studies are necessary to explore the potential control of diseases caused 
by this pathogen in fava beans. Although the saline extract showed a low product efficacy index, there was a significant reduction 
in oviposition and especially in larval hatching. 
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