
Profile of polyphenols recognized in the five types of the legume honey

through UPLC analysis. The data are reported as μg g−1 of product.
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Honey is widely recognized for its health-promoting 
properties, driven by bioactive compounds with 
antioxidant and anti-inflammatory potential. However, 
leguminous honeys are less studied compared to other 
botanical origins. Aging populations face increased 
oxidative stress, chronic inflammation, and higher risk of 
neurodegenerative diseases, making functional foods of 
particular interest. This study aimed to characterize the 
biochemical composition of five Italian legume honeys—
alfalfa, astragalus, carob, indigo, and sainfoin—and to 
evaluate their in vitro antioxidant, anti-inflammatory, and 
neuroprotective activities.

Methods
Total polyphenol content (TPC), qualitative and quantitative
polyphenol composition, volatile organic compounds (VOCs),
and vitamin C levels were determined. DPPH and ABTS assays
measured antioxidant capacity, while anti-inflammatory
activity was evaluated in vitro using the bovine serum albumin
denaturation method. The neuroprotective potential was
assessed through the inhibition of acetylcholinesterase (AChE),
butyrylcholinesterase (BChE), and tyrosinase, enzymes
implicated in neurodegeneration. Correlation analyses were
performed to link biochemical parameters with functional
effects..

Results
Alfalfa honey exhibited the highest TPC (408 μg/g), while indigo honey 
showed the lowest (110 μg/g⁻¹). All honeys demonstrated relevant 
antioxidant activity, with sainfoin honey emerging as the most potent 
(IC₅₀ = 6.08 mg). Sainfoin also showed marked BChE inhibition (74%), 
suggesting potential neuroprotective relevance in age-related cognitive 
decline. Other samples displayed variable inhibitory effects on AChE 
and tyrosinase. Correlation analyses identified specific molecular 
classes, including polyphenols and VOCs, as drivers of the observed 
bioactivities.

Indigo Astragalus Alfalfa Carrob Sainfoin

Total 

polyphenols (μg 

GAE g−1)

110 ± 11 145 ± 8 177 ± 9 291 ± 12 408 ± 19

DPPH (IC50, mg 

mL−1)
47 ± 13 59 ± 9 59 ± 14 19 ± 2 6 ± 1

TEAC (mM TE 

g−1)
2.0 ± 0.9 2.4 ± 0.4 4 ± 2 4.3 ± 0.5 10.6 ± 0.1

Vit C (mg/100 g) 17 ± 1 1.6 ± 0.3 27.8 ± 0.9 15.1 ± 0.3 23.7 ± 0.9

Anti-

inflammatory

activity (IC50, 

mg)

56 ± 8 24 ± 4 62 ± 2 35 ± 7 30 ± 5

AChE-

inhibitory

activity (%)

nd 6.2 ± 0.3 5.0 ± 0.2 nd 9.1 ± 0.4

AChE-

inhibitory

activity (IC50, 

mg)

nd 141 ± 13 180 ± 14 nd 112 ± 10

BchE-inhibitory

activity (%)
27 ± 3 13 ± 2 nd 0.5 ± 0.1 9 1

BchE-inhibitory

activity(IC50, 

mg)

nd nd nd nd 130 ± 13

Tyrosinase-

inhibitory

activity (DOPA, 

IC50, mg)

13 ± 1 10 ± 1 16 ± 2 11 ± 1 15 ± 2

Tyrosinase-

inhibitory

activity (%, 

using L-

tyrosine)

13 ± 1 41 ± 3 55 ± 5 71 ± 2 74 ± 2

UPLC profile of polyphenols of the five legume honeys: (1) astragalus 
honey; (2) indigo honey; (3) sainfoin honey; (4) alfalfa honey; (5) carob 
honey. In the figure, the retention times of the known polyphenols are also 
reported.

Conclusions

Leguminous honeys possess distinctive biochemical signatures

and multifunctional biological properties, including

antioxidant, anti-inflammatory, and neuroprotective effects.

Their activities are particularly relevant to elderly populations,

where dietary strategies to mitigate oxidative stress,

inflammation, and neurodegeneration are crucial. These

findings support the potential of leguminous honeys as natural

functional foods for promoting healthy aging, meriting further

in vivo and clinical validation.

 
Astragalus Carob Alfalfa Indigo Sainfoin 

 
μg g−1 μg g−1 μg g−1 μg g−1 μg g−1 

Gallic acid 206.73 383.42 174.64 119.64 291.18 

5-(Hydroxymethyl) 

Furfural 

14.29 7.6 25.01 13.27 36.52 

Caftaric acid 
  

11.39 24.06 
 

Chlorogenic acid 
  

25.18 16.82 13.4 

Vanillic acid 
    

14.43 

Epicatechin 
 

18.42 
   

p-Coumaric acid 
  

7.98 6.36 
 

Taxifolin 20.52 
 

14.36 22.23 13.89 

Rutin 
 

2.33 
 

13.77 
 

Galangin 29.66 5.47 6.23 9.63 12.33 

(+)-Abscissic acid 
  

3.01 
  

Kaempferol 1.80 
 

11.17 6.08 
 

Biochanin A 2.01 4.14 9.81 6.66 4.42 
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