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Aging is associated with oxidative stress, chronic inflammation, 
joint degeneration, neurodegenerative disorders, and increased 
susceptibility to infections. Plant-derived seed oils, rich in 
bioactive fatty acids, represent promising candidates to support 
healthy aging. Oils from Borago officinalis (borage), Opuntia 
ficus-indica (prickly pear), and Calophyllum inophyllum 
(calophyllum or tamanu) have traditional applications in 
medicine and cosmetics. This study characterized their fatty acid 
composition and evaluated in vitro antioxidant, anti-arthritic, 
neuroprotective, and antibiofilm activities, considering their 
potential relevance for elderly populations.

Methods
Fatty acid profiles were determined by gas chromatography.
Antioxidant capacity was assessed by DPPH and ABTS assays. In
vitro anti-arthritic effects were evaluated using bovine serum
albumin. Neuroprotective potential was tested by monitoring 
acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) 
inhibition, as well as tyrosinase inhibition. Antibiofilm properties
against selected pathogens were analyzed using crystal violet and
MTT assays.

Results
Prickly pear oil showed the highest polyunsaturated fatty acid content (65.1%), 
mainly linoleic acid, while calophyllum oil was richer in saturated and 
monounsaturated fatty acids. All oils exhibited significant radical scavenging 
activity, with calophyllum oil showing the lowest DPPH IC₅₀ and borage oil the 
highest ABTS values. Both borage and prickly pear oils demonstrated strong anti-
arthritic effects, suggesting potential benefits for joint health in older adults. 
Calophyllum oil had the strongest AChE inhibition, indicating possible 
neuroprotective effects, though it lacked BChE inhibition. All oils reduced 
tyrosinase activity and impaired biofilm formation by S. aureus, E. coli, and A. 
baumannii.

Conclusions

The distinct fatty acid composition of borage, prickly pear, and calophyllum 

seed oils underlies their in vitro biological activities. Prickly pear oil, rich in 

polyunsaturated fatty acids, calophyllum oil, characterized by higher saturated 

and monounsaturated fractions, and borage oil, with a balanced fatty acid 

profile, all displayed antioxidant, anti-arthritic, neuroprotective, and 

antimicrobial properties. These findings highlight their potential as functional 

ingredients to promote healthy applications in aging populations.

Items
Opuntia

Ficus-indica

Borago

officinalis

Calophyllum

inophyllum

C16:0 13.83 ± 1.17 10.70 ± 0.21 15.75 ± 1.04

C17:0 0.05 ± 0.00 0.06 ± 0.00 0.13 ± 0.04

C18:0 3.79 ± 0.42 5.97 ± 0.18 14.08 ± 0.17

C20:0 0.34 ± 0.02 0.37 ± 0.01 0.74 ± 0.08

C22:0 0.22 ± 0.06 0.23 ± 0.01 0.24 ± 0.03

C24:0 0.14 ± 0.02 0.10 ± 0.00 0.09 ± 0.03

SFA 18.36 ± 1.69 17.43 ± 0.42 31.03 ± 0.96

C16:1 0.68 ± 0.06 0.13 ± 0.00 0.29 ± 0.02

C18:1n9 15.71 ± 0.09 21.32 ± 0.26 38.13 ± 0.71

C20:1 0.21 ± 0.01 3.98 ± 0.10 0.23 ± 0.09

C22:1 - 2.27 ± 0.07 -

C24:1 - 1.48 ± 0.06 -

MUFA 16.59 ± 0.02 29.18 ± 0.49 38.65 ± 0.78

C18:2n6 64.43 ± 1.68 35.91 ± 0.26 29.77 ± 1.75

C18:3n6 - 17.16 ± 0.64 -

C18:3n3 0.45 ± 0.01 0.20 ± 0.01 0.25 ± 0.01

C20:2n6 - 0.14 ± 0.00 -

C20:3n3 0.18 ± 0.00 - 0.29 ± 0.21

PUFA 65.06 ± 1.68 53.40 ± 0.91 30.32 ± 1.54

PUFA n3 0.63 ± 0.01 0.20 ± 0.01 0.54 ± 0.21

PUFA n6 64.43 ± 1.68 53.21 ± 0.90 29.77 ± 1.75
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 Borage Calophyllum 
Prickly 

Pear 

DPPH (IC50, μg) 12.3 ± 1.46 c 8.07 ± 0.19 c 9.47 ± 0.67 c 

DPPH (%) 
71.02 

(±2.01) c 
79.8 (±1.96) c 

76.6 

(±2.14) c 

TEAC (mM TE g−1) 8.65 ± 0.29 c 4.96 ± 0.39 c 6.13 ± 0.11 c 

Anti-arthritic 

activity (IC50, μg) 
6.05 ± 0.25 c nd 6.98 ± 0.7 c 

AChE-inhibitory 

activity (%) 
62.8 ± 1.8 b 95 ± 2.3 c 62.4 ± 0.13 b 

AChE-inhibitory 

activity (IC50, μg) 
23.54 ± 1.8 b 19.85 ± 2.82 b 

20.13 ± 

0.13 b 

BchE-inhibitory 

activity (%) 
71.6 ± 2.48 b nd 5.4 ± 0.67 a 

BchE-inhibitory 

activity (IC50, μg) 
13.2 ± 1.17 c nd 73.2 ± 0.67 a 

Tyrosinase-inhibitory 

activity (DOPA, IC50, 

μg) 

13.5 ± 0.67 c 15.75 ± 1.67 c 6.41 ± 0.23 c 

 

Inhibitory activity of borage, calophyllum, and prickly pear seed oils against the biofilm 
(CV) and the metabolism of the sessile cells (MTT) of A. baumannii, E. coli, and S. aureus. 
Results were compared to the control, for which we assumed an inhibition = 0. Data are 
expressed in terms of percentage (SD). Different letters over the lines indicate 
statistically significant differences (p < 0.05)
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