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Introduction. Although potent antibiotics are available for 
the treatment of microbial infections, antimicrobial 
peptides derived from protein hydrolysates from animal 
and vegetal sources show advantages of being able to kill 
target cells rapidly, while having a broad spectrum of 
activity. In addition, as the rate of killing by peptides is 
higher than the rate of bacterial multiplication, the problem 
of drug resistance may be overcome (1). Phaseolus 
lunatus bean is a tropical legume which is rich in protein 
(29%) and has a nutritional quality comparable to that of 
other pulses like soybean.  
The objective of this study was to evaluate the 
antimicrobial properties of hydrolysates and peptide 
fractions produced from enzymatic hydrolysates of 
Phaseolus lunatus bean protein concentrate. 
 
Methods. Hydrolysis of the protein concentrates was done 
with the enzymes pepsin, pancreatin and the sequential 
system pepsin-pancreatin. Degree of hydrolysis was 
calculated by determining free amino groups. Hydrolysate 
was fractionated by ultrafiltration to obtain the peptide 
fractions. Peptide fraction protein content was measured 
using a dye-binding colorimetric assay. The antimicrobial 
activity against Staphylococcus aureus and Shigella 
flexneri was determined by the minimal inhibition 
concentration (MIC). 
  
Results. The individual enzymes and the sequential 
system produced low degrees of hydrolysis: pepsin 
(5.5%), pancreatin (8.3%), and pepsin-pancreatin (7.8%). 
According to Denisson et al. (2), with a lesser degree of 
hydrolysis usually is obtained a greater antimicrobial 
activity. Hydrolysate obtained with pepsin was selected to 
obtain peptide fraction by ultrafiltration (Figure 1). 
 

 
 
Fig. 1 Protein content (mg/mL) of peptide fractions. Different superscript 

letters indicate statistical difference (P < 0.05). 
 

The protein content decreased proportionally according to 
the molecular cut-off weight membranes employed, 
showing the lower amount of protein in fraction < 10 kDa. 
The antimicrobial activity of the peptide fractions was 
determined against strains of human-pathogenic bacteria. 
As shown in Table 1, the peptide fraction < 10 kDa 
possessed antimicrobial activities against both gram-
negative (S. flexneri) and gram-positive (S. aureus) 
bacteria, with the most potent inhibitory potency to S. 
aureus. 
 

Table 1. MIC values of the peptide fraction (< 10 kDa) derived from 
protein hydrolysate of P. lunatus to human-pathogenic bacteria. 

 
Human pathogenic 
bacterial strains 

Inhibition 
(%) 

MIC 
(µg/mL) 

Staphylococcus aureus 100 392.04 
Shigella flexneri 100 993.17 

 
Conclusions. This work is the first report of antimicrobial 
peptide derived from the legume Phaseolus lunatus. 
Pepsin hydrolysis made up peptide fragments but only 
peptides of mass < 10 kDa had the potent inhibitory effect 
to the growth of both strains S. aureus and S. flexneri. The 
results suggested that the peptide derived from the 
legume P. lunatus may be used as food additive with 
antimicrobial activity or as therapeutic agent for treatment 
of the infectious diseases caused by different strains. 
Further research should be done to identify the amino 
acids sequence of the antimicrobial peptides and clarify its 
mechanism of action. 
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