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ABSTRACT 

 
Many Northwest Argentinean fruits have been consumed since ancient times by native and rural communities 
because of their properties towards human health. In the present study, the antioxidant effect (free radicals 
scavenging capacity) and anti-inflammatory capacity (inhibitory effect on lipoxygenase enzyme) of regional 
fruits (Psychotria carthagenensis, Prosopis alba, Prosopis nigra, Ziziphus mistol, Cereus forbesii, 
Myrcianthes pungens, Morus nigra and Eugenia uniflora), were assayed.  The results indicated that all fruits 
have DPPH radical scavenging activity in the following order: E. uniflora > C. forbesii > M. pungens > P. 
carthagenensis > Z. mistol >M. nigra > P. nigra > P. alba. The order of anti-inflammatory activity was: E. 
uniflora > P. carthagenensis > Z. mistol > M. pungens > C. forbesii > M. nigra > P. nigra > P. alba. A 
positive correlation was found between antioxidant activity and anti-inflammatory activity.   
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Introduction 

Free radicals are involved in different diseases 
and health conditions, including coronary heart 
disease, inflammation, stroke, diabetes mellitus, 
rheumatic disease, liver disorders, renal failure, 
cancer and aging (Cheng et al., 2003). Among 
inflammatory cells, polymorphonuclear 
leukocytes are particularly adept at generating and 
releasing reactive oxygen species (ROS) and 
reactive nitrogen species (RNS), such as 
superoxide anion, hydroxyl radical, hydrogen 
peroxide and nitric oxide (Ramos et al., 1992). 
The excessively produced ROS can injure cellular 
biomolecules such as nucleic acids, proteins, 
carbohydrates and lipids, causing cellular and 
tissue damage, which in turn augments the state of 
inflammation (Trenam et al., 1992). 

The liberation of free arachidonic acid from cell 
membranes catalyzed by phospholipase A2 and 
the further metabolites of arachidonic acid 
catalyzed by cyclooxygenases (COXs) and 
lipoxygenases (LOXs) generate a range of 
important inflammatory mediators. LOXs are the 
key in the biosynthesis of leukotrienes (LT) and 
play a very important role in the physiopathology 
of the inflammatory and allergic diseases (Casey, 
1999). The products of these enzymes, 
hydroperoxyeicosatetraenoic (HPETE), 
hydroxyeicosatetraenoic acids (HETE) and LT 
play a very important role in rheumatoid arthritis, 
psoriasis, asthma and immune disorders (Carter et 
al., 1991). There is also some evidence that LOX 
products could contribute to vascular changes in 
inflammation (Vane and Botting, 1987).  

Consumption of fruits and vegetables has been 
associated with reduced risk of chronic diseases 
such as cardiovascular disease and cancer. 
Phytochemicals, particularly phenolic compounds, 
are suggested to be the major bioactive 
compounds in fruits and vegetables for the health 
benefits on oxidative stress and inflammatory 
process. 

Our preliminary results demonstrated that some 
mature fruits obtained from plant species that 
grow in Northwestern Argentine have antioxidant 
activity, which could have beneficial effects in 
other pathologies, such as inflammation. There is 
a very close relationship between the compounds 
that have anti-inflammatory activity and 
antioxidant capacity. The anti-inflammatory 
activity of many plants has been related to the 
antioxidant properties of its polyphenols. The aim 
of the present paper was to compare the 
antioxidant effect (free radicals scavenging 

capacity), anti-inflammatory capacity (inhibitory 
capacity of LOX enzyme) and polyphenolic 
content (tannins and total phenolics) of Northwest 
Argentinean fruits: Psychotria carthagenensis, 
Prosopis alba, Prosopis nigra, Ziziphus mistol, 
Cereus forbesii, Myrcianthes pungens, Morus 
nigra and Eugenia uniflora  

 
Experimental 
Reagents 

Linoleic acid was obtained from Fluka. 
Soybean lipoxygenase Type IB was purchased 
from Sigma chemical. All solvents were of 
analytical grade. 
Plant Material 

Fresh fruits were hand-harvested at mature 
stage. Afterwards, they were cleaned and stored at 
-20°C until use. The fruits analyzed were as 
follows: Psychotria carthagenensis (Moradillo), 
Prosopis alba (White algarrobo), Prosopis nigra 
(Black algarrobo), Ziziphus mistol (Mistol), 
Cereus forbesii (Ucle), Myrcianthes pungens 
(Mato), Morus nigra (Mulberry) and Eugenia 
uniflora (Arrayán). 
Extracts preparation  

Fruits (10 g) were homogenized with 100 ml of 
ethanol 96°, macerated during 7 days at room 
temperature and then, centrifuged during 20 min 
at 10000 xg. The supernatants were then filtered 
through Whatman Nº 1 paper and concentrated by 
vacuum in a rotary evaporator to dryness at 40°C. 
Dry extracts were re-dissolved with dimethyl 
sulfoxide (DMSO; Merck, Darmstadt, Germany) 
and stored at -20ºC.  
Phenolic compounds and tannin content 
determination 

Total phenolic compounds content were 
measured at 765 nm using Folin-Ciocalteu reagent 
(Singleton et al., 1999) and the results were 
expressed as µg gallic acid equivalent/mg dry 
extract (µg GAE/mg DE). Condensed tannins 
(proanthocyanidins) content was estimated as 
previously described by Porter et al. (1986) and 
the results were expressed as µg quebracho tannin 
equivalent/mg dry extract (µg QTE/mg DE). 
Inhibition of lipoxygenase activity 

LOX activity was determined using a 
continuous spectrophotometric method, based on 
the enzymatic oxidation of linoleic acid to 
corresponding hydroperoxide (Sircar et al., 1983; 
Taraporewala and Kauffman, 1990). Soy LOX-1 
is used as an in vitro biochemical model, since it 
resembles human LOXs in its substrate specificity 
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and inhibition characteristics (Mahesha et al., 
2007). 

The assay mixture contained enzyme solution 
(0.9 nM), linoleic acid (50 µM), different dilutions 
of fruit extracts and 0.2 M borate buffer, pH 9.0 to 
reach a final volume of 1.8 ml. The corresponding 
controls were realized. The reaction was carried 
out at 25 °C and the absorption at 234 nm was 
recorded as a function of time during 3 min.  

The anti-inflammatory effect was calculated as 
inhibition percentage of hydroperoxide 
production. Test compound concentration causing 
50% inhibition hydroperoxide-release (IC50) was 
calculated from the concentration-inhibition 
response curve by regression analysis. The 
extinction coefficient of 25 mM-1.cm-1 was used 
for quantification of lipid hydroperoxides. 

 
DPPH free radical scavenging activity  

The H-donor activity of plant extracts was 
measured by DPPH method according to Ordóñez 
et al., (2006). DPPH solution (1.5 ml of 300 µM 
in 96% ethanol) was incubated with the samples. 
The reaction mixture was shaken and incubated 
during 20 min at room temperature. Then, 
absorbance was measured at 515 nm. Butylated 
hydroxy-toluene (BHT) was used as reference 
compound.   

The percentage (%) of radical scavenging 
activity (RSA) was calculated using the following 
equation: 

RSA % = [(A0 - As)/A0] x 100. 
Where A0 is the absorbance of the control and 

As is the absorbance of the samples at 515 nm. 
SC50 values are expressed in mg of dry extract 
(mg DE) and denote the sample concentration 
required to scavenge 50% DPPH free radicals. 

 
Statistical analysis 

Results are mean values obtained from at least 
three independent experiments. The values were 
evaluated using GraphPad Prism 5.0 software.  

 
Results and Discussion 

LOXs are the family of the key enzyme in the 
biosynthesis of LT which is presumed to play an 
important role in the pathophysiology of several 
inflammatory diseases. Inhibition of the 
biosynthesis of inflammatory mediators by 
blocking of the LOXs activities would be an 
important treatment of many inflammatory 
diseases. This study elucidates the possible 
relationship between the free radical scavenger 
effect, LOX inhibitory activity, phenolics and 

tannins content of extracts from Northwest 
Argentinean fruits. 

Fig 1 shows the scavenger effect of DPPH for 
all assayed fruit alcoholic extracts. According to 
SC50 values, the order of DPPH scavenging 
activity was the following: E. uniflora > C. 
forbesii > M. pungens > P. carthagenensis > Z. 
mistol > M. nigra > P. nigra > P. alba. SC50 

values were between 0.04 and 2.10 mg DE/ml. 
The concentrations of total phenolic compounds 

and tannins were also determined in order to 
analyze a possible relationship between them and 
the analyzed activities. The results are 
summarized in Table 1. The highest content of 
phenolic compounds and condensed tannins were 
found in Eugenia uniflora (51.37 ± 2.51 mg 
GAE/g DE) and Prosopis alba (397.93 ±35.45 mg 
QTE/g DE), respectively. 
 
Table 1. Total phenolic compounds and 
condensed tannins content. 

Fruits Phenolics  
(mg GAE/g DE) 

Tannins  
(mg QTE/g DE) 

Eugenia uniflora 51.37 ± 2.51 112.37 ±10.43 

Psychotria carthagenensis 21.18 ± 1.32 108.80 ±8.92 

Ziziphus mistol 43.28 ± 2.46 127.31 ±7.65 

Myrcianthes pungens 17.95 ± 0.98 341.87 ±12.56 

Cereus forbesii 45.44 ± 3.20 24.87 ± 4.12 

Morus nigra 14.04 ± 0.87 218.14 ±19.87 

Prosopis nigra 10.32 ± 0.76 255.14 ±21.43 

Prosopis alba 10.22 ± 0.68 397.93 ±35.45 

 
A significant correlation (P ≤ 0.05) was 

observed between the antioxidant potential 
determined by DPPH and total phenolic 
compounds concentration of all macerations (R2= 
0.6852). Our data are coincident with that 
reported by other authors (Holasova et al., 2002). 
In contrast, no significant correlation (P ≥ 0.1) 
was found between radical scavenger activity and 
tannins content (R2= 0.1674).  

On the other hand, LOX activity was monitored 
as an increase in the absorbance at 234 nm, which 
reflects the formation of conjugated diene. The 
highest inhibitory effect on LOX activity was 
obtained for the extracts of P. carthagenensis, E. 
uniflora, C. forbesii, M. pungens and Z. mistol 
with IC50 values of 1.2; 1.4; 2.6; 3.1 and 4.4 mg 
DE/ml, respectively. The least inhibitory activity 
on LOX was observed for extracts from both 
Prosopis species and Morus nigra. All extracts 
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inhibit the enzyme activity in a concentration 
dependent manner. 

At the level of 1.7 mg of DE/ml, E. uniflora 
showed the greatest inhibitory activity of LOX 
with a 92% inhibition followed by P. 
carthagenensis, Z. mistol, M. pungens, C. forbesii 
and M. nigra with 79, 28, 27, 10 and 2% 
respectively (Fig 2). In contrast, P. nigra and P. 
alba, did not show inhibitory effect on LOX 
activity. Any significant correlation (P ≥ 0.1) was 
observed between anti-inflammatory activity with 
phenolic compounds (R2= 0.3116) or tannins (R2= 
0.073). Our results indicate that other compounds 
could be responsible of LOX inhibition. However, 
there was a significant correlation (P ≤ 0.05) 
between antioxidant and anti-inflammatory 
capacity (R2= 0.5810).  

 
Conclusion 

In conclusion, this study demonstrated that 
macerations prepared with fresh fruits of P. 
carthagenensis, E. uniflora, C. forbesii, M. 
pungens and Z. mistol exhibit significant 
antioxidant and anti-inflammatory activities. 
These valuable properties could be due to 
phenolic compounds and other compounds 
present in this fruits. These findings suggest that 
the consumption of some regional fruits are 
beneficial for health and may be useful in 
developing new herbal medicine against 
oxidative stress diseases and might be relevant 
for clinical use for inflammatory diseases. Further 
studies are in progress to isolate the compounds 
responsible of functional properties of regional 
fruits.  
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Figure 1 DPPH scavenging activity of fruit extracts: E. uniflora (A), P. carthagenensis (B), Z. mistol (C), M. 
pungens (D), C. forbesii (E), M. nigra (F), P. nigra (G), and P. alba (H) . The results are shown as mean ± 
SD, n=3. 
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Figure 2: Lipoxygenase activity without fruit extracts (---●---) and in presence of different concentration of 
fruit extracts: E. uniflora (A), P. carthagenensis (B), Z. mistol (C), M. pungens (D), C. forbesii (E), M. nigra 
(F), P. nigra (G), P. alba (H). 
 


