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INFORME DE LA ACTIVIDAD: 

En el contexto del Congreso “8th International Conference on Food Digestion 

(ICFD2024)” celebrado en Oporto del 9 al 11 de abril de 2024 y organizado en el marco 

de INFOGEST, una red global de aproximadamente 700 científicos investigadores 

(académicos y empresas alimentarias) de 200 instituciones en 52 países y cuyo objetivo 

principal es "Mejorar las propiedades saludables de los alimentos compartiendo su 

conocimiento sobre el proceso digestivo" se presentó el poster “Impact of solid-state 

fermentation with Pleurotus ostreatus on in vitro digestibility of fava beans (Vicia faba 

L.)”. 

La investigación realizada, vinculada al proyecto AGROALNEXT_2022/030: “Desarrollo 

de nuevos productos saludables y sostenibles basados en legumbres fermentadas para 

la prevención del sobrepeso infantil (LEGUMAX)” tenía como objetivo realizar una 

primera aproximación sobre el impacto que sobre el valor nutricional, la digestibilidad, el 

perfil de aminoácidos y la actividad inhibidora de la enzima convertidora de angiotensina 

(ECA) de las habas tenia la fermentación en estado sólido con Pleurotus ostreatus de 

las mismas. 

  



 

 

FOTOS DE LA ACTIVIDAD: 

 

 

Figura 1. Programa de Posters donde se incluye el poster presentado: “Impact of solid-

state fermentation with Pleurotus ostreatus on in vitro digestibility of fava beans (Vicia 

faba L.)”. 

 



 

 

 

 

Figura 2. Presentación por parte de la investigadora Dra. Sara Muñoz Pina del poster: 

“Impact of solid-state fermentation with Pleurotus ostreatus on in vitro digestibility of fava 

beans (Vicia Faba L.)”. 

 

 

 

 



 

 

 

Figura 3. Poster “Impact of solid-state fermentation with Pleurotus ostreatus on in vitro 

digestibility of fava beans (Vicia Faba L.)” presentado por parte de la investigadora Dra. 

Sara Muñoz Pina. 

 

 

Angiotensin I is converted to 
angiotensin II by angiotensin-

converting enzyme (ACE)
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Impact of solid-state fermentation with Pleurotus ostreatus on in vitro 

digestibility of fava beans (Vicia faba L.)
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INTRODUCTION

Changes in lifestyle and other socioeconomic changes have caused an increase in childhood overweight and obesity. This forces to focus on generating new products with 

physiological benefits beyond crucial nutrition. Legumes consumption has been associated with a lower prevalence of diseases like obesity or type 2 diabetes; nonetheless, 

the presence of anti-nutritional factors and the deficiency in some amino acids such as cysteine, methionine, or tryptophan can affect their nutritional quality. Solid-state 

fermentation appears as a sustainable bioprocess that is available to positively modify the nutritional and functional profiles of plant-based materials. 

This study aims to explore the impact of Solid-State Fermentation (SSF) with Pleurotus ostreatus in fava beans (Vicia faba L.)  on its nutritional value and its digestibility 

and functionality (amino acid profile and Angiotensin Converting Enzyme (ACE) inhibitory activity). 

This study forms part of the AGROALNEXT programme (AGROALNEXT/2022/030) 

and was supported by MCIN with funding from European Union NextGenerationEU 

(PRTR-C17.I1) and by Generalitat Valenciana. Also, authors are grateful for a grant 

called “Initiative: reception of Ukrainian research personal in the Valencian R+D+I 

system” from Generalitat Valenciana, and financial support from Post-doctoral 

Grant (PAID-10-21) and Postdoctoral Research Fostering Grant (PAID-PD-22) from 

the Universitat Politècnica de València

➢ Nutritional analysis and 
ACE inhibitory capacity

P. ostreatus

Dried fava bean 
(Vicia faba L.)

Soaking and crushing
Autoclaving

121°C 20 min

Fungal solid-state 
fermentation

*All analysis were measured in the unfermented soaked and 
crushed fava (SB), after sterilization (AB) and in the 

fermented fava beans (FB) to understand all changes 
performed during the process

Autoclaved 
bean (AB)

Soaked bean (SB)

Fermented bean 
(FB)

In-vitro digestion

• Protein digestibility  (TCA analysis)

• Amino acid profile (HPLC-DAD)

• Glycolysis extent (DNS analysis)

• Angiotensin converting enzyme 
inhibitory activity (ACE ia (%))

Standard conditions

(Brodkorb et al., (2019)).

ACKNOWLEDGEMENTSCONCLUSIONS

➢ Fermentation with Pleurotus ostreatus improves the proximal composition of 
fava beans by enriching it with essential and non-essential amino acids.

➢ Fermented beans di not improve protein digestibility but exhibited lower 
carbohydrate digestibility. Nonetheless, fermentation increases the amount of 
essential amino acids such as valine, isoleucine, and threonine in the 
bioaccessible fraction of digesta as compared to their unfermented counterparts.

➢ Pleurotus ostreatus significant increase in the inhibition of the ACE enzyme.

➢ Fermented fava beans with P. ostreatus could be a valuable new ingredient for 
designing rich protein-based products focused on children and young people
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After fermentation:
Essential AA increased 25%

Nonessential AA increased 15%

P. ostreatus increases the protein content by 16%. 
Meanwhile, total carbohydrates decrease by 10 %. 

Carbohydrates serve as an energy source for fungus growth, and 
some of them may be bio-converted into complex proteins, 

peptides, or even free amino acids.

Figure 2. Amino acid profile of fava beans (mg AA/g DB)

➢ Effect of fermentation on the proximal composition ➢ Macronutrient digestibility after intestinal stage

➢ Impact of fermentation on Angiotensin I-converting enzyme (ACE) inhibition before and after GI digestion
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Protein content Carbohydrate content

Leucine
+31 ± 1%

Lysine
+22 ± 1%

Tyrosine
+17 ± 2%

Methionine
+60 ± 3%

Semi-essential 
for kids

Required for 
child growth

Biggest increase

NEAAEAA

Fermentation alters ratio 
RDS/SDS/RS

Glycemic index lower

Glycolysis

Zhang et al., (2016)

Fermentation changes primary structure 
(e.g., different initial AA pattern)

Proteolysis

Threonine
+30 ± 2%

Valine
+17 ± 1%

Aspartic 
acid

+50 ± 2%
Isoleucine
+14 ± 1%

Important 
neuroendocrine role

Branched-chain 
amino acids

Obesity modulator 
reducing fat accumulation

Angiotensin's are a group of 
peptide hormones that cause 

vasoconstriction and a subsequent 
increase in blood pressure

The risk of high blood pressure in 
obese children is 5 to 7 times 
greater than in children of the 

same age with a healthy weight
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Undigested Digested

Figure 3. Extent of proteolysis (%) and extent of glycolysis (%) in fava beans 
obtained after GI digestion. Lowercase letters indicate significant differences 
(p<0.05) between the beans. 

Figure 1. Protein and carbohydrate content of fava beans (g/100 g DB). 
Lowercase letters indicate significant differences (p<0.05) between the beans. 

Figure 4. Amino acids profile (mg free AA/g DB) of bioaccessible fraction of digested fava beans

Figure 5. ACE inhibitory activity (%) of fava beans before and after GI 
digestion. Different lowercase letters indicate significant differences between 
fava and capital letters indicate significant differences between undigested 
and digested samples (p <0.05).

After fermentation:
Fava beans inhibit 40% ACE enzyme

Bioaccessible fraction inhibit 60% ACE enzyme



 

 

 

Y para que conste a los efectos oportunos 

 

Firma del IP1. 
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