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Italian legumes: e�ect of�sourdough 
fermentation on�lunasin-like polypeptides
Carlo Giuseppe Rizzello1*, Blanca Hernández-Ledesma2, Samuel Fernández-Tomé2, José Antonio Curiel1, 
Daniela Pinto3, Barbara Marzani3, Rossana Coda4 and Marco Gobbetti1

Abstract  

Background: There is an increasing interest toward the use of legumes in food industry, mainly due to the qual-
ity of their protein fraction. Many legumes are cultivated and consumed around the world, but few data is available 
regarding the chemical or technological characteristics, and especially on their suitability to be fermented. Never-
theless, sourdough fermentation with selected lactic acid bacteria has been recognized as the most e�cient tool to 
improve some nutritional and functional properties. This study investigated the presence of lunasin-like polypeptides 
in nineteen traditional Italian legumes, exploiting the potential of the fermentation with selected lactic acid bacteria 
to increase the native concentration. An integrated approach based on chemical, immunological and ex vivo (human 
adenocarcinoma Caco-2 cell cultures) analyses was used to show the physiological potential of the lunasin-like 
polypeptides.

Results: Italian legume varieties, belonging to Phaseulus vulgaris, Cicer arietinum, Lathyrus sativus, Lens culinaris and 
Pisum sativum species, were milled and �ours were chemically characterized and subjected to sourdough fermenta-
tion with selected Lactobacillus plantarum C48 and Lactobacillus brevis AM7, expressing di�erent peptidase activities. 
Extracts from legume doughs (unfermented) and sourdoughs were subjected to western blot analysis, using an anti-
lunasin primary antibody. Despite the absence of lunasin, di�erent immunoreactive polypeptide bands were found. 
The number and the intensity of lunasin-like polypeptides increased during sourdough fermentation, as the conse-
quence of the proteolysis of the native proteins carried out by the selected lactic acid bacteria. A marked inhibitory 
e�ect on the proliferation of human adenocarcinoma Caco-2 cells was observed using extracts from legume sour-
doughs. In particular, sourdoughs from Fagiolo di Lamon, Cece dell’Alta Valle di Misa, and Pisello riccio di Sannicola 
�ours were the most active, showing a decrease of Caco-2 cells viability up to 70 %. The over-expression of Caco-2 
�laggrin and involucrin genes was also induced. Nine lunasin-like polypeptides, having similarity to lunasin, were 
identi�ed.

Conclusions: The features of the sourdough fermented legume �ours suggested the use for the manufacture of 
novel functional foods and/or pharmaceuticals preparations.
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Background
According to the Food and Agricultural Organization 
(FAO) pulses are dry seeds of annual legume plants, 
belonging to the Fabaceae (also known as Leguminosae) 
family. FAO classi�es the large number of legume species 

and varieties employed as food or feed into eleven main 
groups (dry beans, dry broad beans, dry peas, chick-
peas, dry cowpeas, pigeon peas, lentils, bambara beans, 
vetches and lupins) and minor pulses [1]. Nutritionally, 
pulses are an important source of proteins, which, in 
spite of being de�cient in sulfur-containing amino acids 
and tryptophan, possess higher amounts of lysine, argi-
nine, glutamic, and aspartic acid compared to cereal 
grains [2]. Beyond the nutritional bene�ts, consumption 
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