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INTRODUCTION 

Lentils (Lens culinaris L.) are among the oldest crops cultivated by humans. They are excellent sources of 

minerals, protein/amino acids, fatty acids, fibers, carbohydrates, and phytochemicals. Compared to other 

legumes, lentils have a faster preparation time, low phytic acid content, high arginine, and total phenolic 

content of antioxidant flavonoids. Besides, their low glycemic index helps avoid peaks in blood glucose, 

improving metabolic control. Although lentils have these benefits, their consumption in Portugal is lower than 

desirable, highlighting the need for greater promotion of this legume and the development of new value-added 

lentil-based snacks. 

METHODS 

Four Lens culinaris L. genotypes with representative seed hull colors were used. The green lentil CDC Kermit 

(LK) was provided by the University of Saskatchewan, Canada, and was used for its high polyphenol levels. 

The other three were obtained commercially and were named "Brown" (LB), "Green" (LG), and "Red" (LR).  

Mineral concentration analyses  

Seed samples were analyzed for seven minerals [potassium (K), phosphorus (P), magnesium (Mg), calcium 

(Ca), iron (Fe), zinc (Zn), and manganese (Mn)] following the procedure described by Santos et al. (2020). 

Protein percentage  

The percentage of protein was determined using the Dumas Nitrogen Analyzer (Dumatec 8000 

Nitrogen/Protein Analyzer) after previous seed pulverization.  

Development of a lentil-based snack 

Several trials were performed to optimize a muffin formulation with different amounts of lentil flour (100, 50, 

and 25 %) mixed with oatmeal flour. The best formulation was obtained with 50 % of each flour. The control 

muffin was composed of 100 % of oatmeal flour.  

Statistical analyses  

Mean comparisons were performed by ANOVA (p < 0.05) on GraphPad Software (GraphPad Holdings, LLC, 

California, USA). 

RESULTS AND DISCUSSION 

(a) Mineral concentration analysis 

No significant differences were observed in P, Mg, and Ca concentrations between genotypes, while K 

concentration was higher in LG and LR (Table 1). In terms of micronutrients, LG had the highest concentration 
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of Fe and Mn, while LB was the variety with the highest Zn (Table 1). The mineral concentration obtained is 

in the range of values in studies carried out with different lentil varieties (Benayad and Aboussaleh, 2021).  

(b) Protein percentage 

The percentage of protein varied significantly between genotypes (Table 1). The varieties LB and LR had 

about 10 % highest protein (Table 1), although all varieties presented values between 19-22 %. This highlights 

the importance of this legume as an excellent alternative protein source. These results are according to the 

literature (Hamid et al., 2019).  

Table 1-Mineral concentration and protein percentage of genotypes "Kermit" (LK), "Brown" (LB), 

"Green" (LG), and "Red" (LR). Values represent mean ± SEM. Different letters indicate significant 

differences (p < 0.05) 

 

(c) Development of a lentil-based snack 

Muffins were developed with lentil/oatmeal flour and oatmeal flour (control) (Figure 1).  

 

Figure 1- Muffins made with lentil/oatmeal flour (left) and oatmeal flour (right). 

CONCLUSIONS 

Considering the nutritional profile of the different lentil genotypes analyzed, it is possible to choose the 

appropriate, with better quality, for new food product development.  

In a way to incorporate these lentil qualities into the human diet, we developed a snack in which commercial 

oatmeal flour was partially substituted with lentil flour, promoting the use of this legume grain. 
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