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ABSTRACT  
The objective of this study was to evaluate the phenolic content, in vitro antioxidant activity and the gastroprotective effect of the ethanolic 
extract of pear fruits (Pyrus communis L.). The amount of polyphenols and flavonoids contents of ethanolic extract were found to be 77,50 ± 
2,50 mg GAE/g of dry extract and 0,31 ± 0,003 mg QE/ g of dry extract, respectively. Whereas the amount of tannins was 61,43 ± 0,009 mg 
TAE/ g of dry extract. Hydroxyl radical scavenging and reducing power tests were used to evaluate the antioxidant activities of this extract. The 
scavenging effect of ethanolic extract against hydroxyl radicals showed IC50 value of 2.71 ± 0.02 mg/ ml. Reducing power test indicated the 
ability of ethanolic extract of pear fruits to reduce Fe+2 to Fe+3  with EC50value of 1.043±0.01 mg/ml. The treatment of rats with the ethanolic 
extract at  dose of 200 mg/kg reduced the ulcerogenic effect of ethanol with value of protection rate of 94.44%, but the protection rate 
decreased in 600 mg/kg treated group  to 90.17%.  In conclusion, natural antioxidants derived from pear fruits can prevent gastric ulcer 
through their antioxidant activity   
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INTRODUCTION  

Free radicals present in the human organism cause oxidative 
damage to different molecules, such as lipids, proteins and 
nucleic acids and thus are involved in the initiation phase of 
some degenerative illnesses 1. It has been demonstrated that 
these active oxygen species (ROS) might be involved in the 
formation of many diseases as gastric mucosal lesions 2. 
Antioxidant systems have protected the body from the 
harmful effect of these free radicals. Endogenous 
antioxidants defense against the reactive oxygen species are 
strengthened by natural antioxidants that strengthen them 
and restore the optimal balance by neutralizing ROS 3. 

Fruits and vegetables are rich in antioxidants, such as 
vitamins and carotenoids, whose activities have been 
established in recent years. However, these compounds are 
not the only ones that contribute to the antioxidant activity 
of fruits and vegetables. Recent work shows that the 
presence of polyphenols, such as flavonoids in fruits and 
vegetables also contribute to the beneficial effects of this 

group of foods. Beside their biological properties, flavonoids 
are important in cosmetic and pharmaceutical industries, 
where they can be used as alternatives to synthetic 
antioxidants 1. 

Pear (Pyrus communis L.) is one of the most important 
temperate fruit crops of Rosaceae family and Pomoideae 
subfamily following apple. Pear is a good source of 
phytochemicals, especially phenolics, which are important 
bioactive compounds known for their health benefits.  
Health benefits of polyphenol consumption derived from 
their antioxidant and anti-inflammatory properties 4. Other 
pro-health properties that are attributed to pear are related 
to the content of triterpenoids, due to their antioxidative, 
anti-inflammatory and anticancer properties 5.  Thus, the 
main objectives of this study were to determine the phenolic 
content, the antioxidant and gastroprotective activities of 
ethanolic extract of pear (Pyrus communis L.) fruit from 
Algeria. 
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MATERIALS AND METHODS  

Collection of plant material and preparation of extract 

Fresh pear was purchased from Setif market (north of 
Algeria). The pear fruits were first cleaned and the seeds 
were removed, then 1 kg small pieces of pulp fruits were 
grinded. Markham method was used to extract the phenolic 
compounds. Briefly, 1kg of sample was mixed with 5L of 
ethanol–water mixture (80:20, v/v) and kept at room 
temperature for 5 days 6. The resulting solution was then 
filtered and the solvent was evaporated under reduced 
pressure to obatain ethanolic extract. 

Animals 

Mal albino rats, weighing 200-250g were obtained from 
Pasteur Institute in Algiers, Algeria, and were acclimatized 
for one week, prior to experiments. The animals were 
housed in an air-conditioned animal room, and maintained 
with free access to water and diet. The experimental 
protocol in rats was conducted after the experimental 
procedures were revised and approved by the Animal Ethics 
Committee of Institute of Nature and Life Sciences, 
University Ferhat Abbas, Setif 1, Algeria. 

Determination of total polyphenols content 

The total phenolics compounds of ethanolic extract were 
determined using the Folin-Ciocalteu test according to Li et 
al. 7. It depends on reduction of the components of the Folin-
Ciocalteu reagent by the phenolic hydroxyl groups, forming a 
blue product in an alkaline medium. 0.1 ml of pear extract 
was mixed with 0.5 ml of Folin-Ciocalteau reagent (diluted 
10 times). After 4 min, 0.4 ml of 7.5 % sodium carbonate 
(Na2CO3) solution was added. After the incubation for 1 h 
and 30 min in the dark at room temperature, the absorbance 
was measured at 760 nm using a spectrophotometer and the 
results were expressed in mg of gallic acid equivalent per 
gram dry weight of plant (mg GAE /g DW). 

Determination of flavonoid content  

Flavonoid content of pear extract was calculated using the 
aluminum chlorine method, according to Bahorun et al.8. 1 
ml of pear extract was added to 1 ml of  aluminum chlorine 
solution (2%). After 10 minutes of incubation in the dark, 
the absorbance was read using a spectrophotometer at 430 
nm. Results were expressed as quercetin equivalent per 
gram dried weight (mg QE /g DW). 

Determination of tannins content 

Efficacy of tannins to precipitate the hemoglobin was 
determined using the method of Gharzouli et al. 9. In brief, 
one volume of bovine fresh blood (absorbance = 1.6) was 
added to a same volume of extract. After incubation for 20 
minutes at room temperature, the mixture was centrifuged 
at 4000 rpm for 10 min, and the absorbance of the 
supernatant was measured at 756nm. Results were 
expressed as mg equivalent tannic acid per gram dried 
weight (mg TAE/g DW). 

Evaluation of antioxidant activity 

Hydroxyl radical scavenging assay  

Hydroxyl radical scavenging activity was measured by the 
ability of ethanolic extract of pear fruit to scavenge the 
hydroxyl radicals using the method of Smirnoff and Cumbes 
10 with slight modifications. The reaction mixture consists of 
100 μL of extract or standard antioxidants, 0.5 ml of FeSO4 
(1.5 mM), 0.35 ml of H2O2 (6 mM), 0.15 ml of sodium 
salicylate (20 mM). This mixture was incubated at 37 C° for 
1 h.  The absorbance of the hydroxylated salicylate complex 

was measured at 562 nm and the scavenging effect was 
calculated as flows:   

Scavenging rate = [Acontrol – Asample] / Acontrol× 100 

A control: was the absorbance of the control (without 
sample). A sample: the absorbance in the presence of the 
sample. 

Determination of reducing power  

The reducing power of extract was determined using the 
method of Chung et al. 11. Briefly, 0.1 ml of sample/standard, 
0.1ml 0.2 M phosphate buffer (pH 6.6) and 0.1 ml of 1% 
potassium ferricyanide were mixed. After incubation at 50° 
C for 20 min, 0.25 ml of 1% trichloroacetic acid were added 
to the mixture followed by centrifugation at 3000 rpm for 10 
min. 0.25 ml of the supernatant was mixed with 0.25 ml 
distilled water and 0.5 ml of 0.1% ferric chloride, and the 
absorbance of the resultant solution was read at 700 nm. A 
standard was prepared using various concentrations of BHT. 

Gastric protective effect of pear extract 

Gastric protective effect of pear ethanolic extract was 
evaluated using the method described by Abdulla et al. 12. 
The experimental animals were fasted for 24 hours with free 
access to water until 1 hour before the experiment.  
Afterthat, rats were  divided into four groups, each group 
consisted of five rats as follows:  the first group, which 
represented the negative control, received orally 1 ml of 
distilled water; the second group, which represented the 
positive control, was treated with 1 ml of omeprazole (20 
mg/kg) , which was approved as a  antiulcer  agent. The 
third and fourth groups were treated with two doses of 
ethanolic extract of pear fruit (200 mg / kg and 600 mg / kg, 
respectively). 

After an hour of treatment, each group received 0.5 ml of 
ethanol, and after 30 min, the rats of all groups were killed 
by cervical dislocation. The rats were dissected and the 
stomachs were removed and then opened according to the 
large curve, cleaned well with distilled water, and then fixed 
and photographed  in order to calculate the area of  ulcers 
using  Image J. The gastric protective effect was calculated by 
the following formula: 

 The protection % = The rate of ulceration of the control - the 
rate of ulceration of the treatment / the rate of ulceration of 
the control x100. 

RESULTS AND DISCUSSION 

Determination of total phenolic, flavonoid and tinnins 
content   

Phenolic compounds structurally differ from simple 
molecules, such as phenolic acids, and from highly 
polymerized compounds, such as proanthocyanidins 
(tannins), which found in plants and common in many foods 
(fruits, vegetables, cereal grains) and beverages (beer, teas) 
13. The most common phenolics in human diet are phenolic 
acids, flavonoids and tannins 14. In this study, The total 
phenolic and flavonoids contents in pear fruit ethanolic 
extract was determined to be 77,50 ± 2,50mg GAE/g and 
0,31 ±0,003 mg QE/g extract. Whereas the tannins content 
was 61,43±0,009mg TAE/g extract. Kolniac-ostec 15 have 
found the presence of different phenolic compounds in 
different parts of methanolic extract of pear using 
UPLC_PDA_MS method. 
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Antioxidant activity 

Hydroxyl radical scavenging 

Hydroxyl radical is the most reactive oxygen species that 
induce severe damage to biomolecules 16. Figure 1 showed 
that ethanolic extract of pear fruit and the reference 
antioxidant (vitamin C) had radical scavenging activities. In 
this study, pear  fruit ethanolic extract has a good ability to 
scavenge hydroxyl radicals (IC50 = 2.71± 0.02 mg/ml) but it 
was significantly lower than vitamin C (IC50= 0.084± 0.007 
mg/ml). This scavenging effect could be attributed to the 
presence of polyphenols which can serve as free radical 
scavenger and hydrogen donner. 

 

Figure 1: IC50 values of pear fruit extract and Vitamin C for 
hydroxyl radical scavenging activity.  Lower IC50 value 
indicates higher antioxidant activity. Values are means ± SD 
(n = 3).( *** p < 0.001). 

Reducing power 

Reducing power reflects the ability of the active compounds 
to impart electrons, which is considered one of the 
antioxidant mechanisms. This ability can be revealed by 
transformation of Fe3+ to Fe2+ ion in the presence of extracts 
which served as an indicator of their antioxidant activity 17.  
Figure 2 showed that ethanolic extract of pear fruit had a 
degree of electron donation capacity (EC50= 1.043±0.01 

mg/ml), but the capacity was inferior to that of BHT ( EC50= 
0.051±0.006 mg/ml). The reducing power of the extract may 
be due to the presence of phenolic compounds. Similar 
relations between Fe3+ reducing activity and total phenol 
content have been reported in the literature 18, 19. 

 

Figure 2: EC50 values of pear fruit extract and BHT for 
reducing power.  Lower EC50 value indicates higher 
antioxidant activity. Values are means ± SD (n = 3). (***  p < 
0.001). 

Gastric protect effect 

Macroscopic observation of gastric mucosa after ethanol 
treatment 

Through the observation of the macroscopic stomach, it was 
found that treatment of  rats with distilled water and 
treating them one hour later with ethanol at a dose of 2.5 ml 
/ kg led to ruptures at the level of the gastric mucosa (Figure 
3- A). It was also evident that the mucus of rats treated with  
pear ethanolic extract at a dose of 200 mg / kg showed more 
protection, as some very slight ulcers were observed that 
were almost non-existent (figure 3-B) compared to the rats 
treated with doses of 600 mg / kg. This later dose showed a 
lower protection ratio (Figure 3-C). Whereas, rats treated 
with 20 mg / kg of omeprazole achieved a very high 
protection rate (Figure 3-D). 

 

 

 

Figure 3: Effect of ethanolic extract of P. communis on gastric lesion examined in ethanol-induced gastric ulceration model in 
rats. A: injured control, B:  pear extract (200 mg/kg), C: pear extract (600 mg/kg), D: omeprazole (20 mg/kg).  
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Ulcer index 

The first group, which was considered as a negative control, 
was treated with distilled water followed by ethanol with 2.5 
ml / kg led to the appearance of gastric ulceration with ulcer 

index percentage of 31.96±2.41 %. The second and third 
groups treated with ethanolic extracts at 200 mg/kg and 600 
mg/kg reduced the rate of ulceration to 1.77 ± 0.48 % and 
3.14 ± 0.48 % respectively (Figure 4). 

  

 

Figure 4: Percentage of ulceration after the pretreatment with pear  ethanolic extract and omeprazole. Results are expressed as 
means ± SEM (n = 5);( ***: p <0.001) compared to control group 

 

Treatment of rats with ethanol resulted in ulcers 
characterizing the glandular part of the stomach, through its 
inhibition of mucus and bicarbonate secretion 20. It also 
affects the action of 5-lipo oxygenases, the diffusion of H + 
ions leading to direct damage of gastric mucosa and 
decreased blood flow 21.  

Gastric protective effect 

Figure 5 showed that pear ethanolic extract (200 mg/kg) had 
the ability to protect the gastric mucosa at a rate of 94.44 ± 
1.34 %. This value was similar to the value recorded in the 
group treated with omeprazole at a dose of 20 mg / kg 
(95.92 ±1.98 %) with no significant difference (p≤0.05). 
While the protection rate decreased slightly in the group 
treated with the pear ethanolic extract at dose of 600 mg/kg 
(90.17 ± 1.50 %).  

 

 

Figure 5: Percentage of Protection after the pretreatment with pear ethanolic extract of pear and omeprazole. Results are 
expressed as means ± SEM (n = 5) ;( ns: no significant difference, *: p <0.05) compared to omeprazole 

 

The results of this study showed that the ethanolic extract of 
P. communis fruit was able to protect the stomach from 
ethanol-induced ulceration. The ability to protect the gastric 
mucosa can be attributed to its antioxidant properties, due 
to its richness in phenolic compounds. Studies have shown 
that the phenolic compounds present in the food extracts 
possess anti-ulcer activity [22]. They protect the gastric 

mucosa against a variety of ulcerogenic agents via several 
mechanisms of action, mainly free‑radical scavenging and 
antioxidant properties, increased mucus production, 
antisecretory action, and inhibition of Helicobacter pylori 
growth. Tannins prevent ulcer development due to their 
protein precipitating and vasoconstricting effects. Their 
astringent action can help to precipitate microproteins on 
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the ulcer site, thereby, forming an impervious layer over the 
lining, which hinders induced gastric ulcer in rats, as 
evidenced by the gut secretions, and protects the underlying 
mucosa from reduction in the ulcer scores 22. 

CONCLUSION  

This study revealed that the ethanolic extract of Pyrus 
communis L. exhibited remarkable free radical scavenging 
and reducing power, which may due to the presence of high 
polyphenolic content. It also showed that was able to protect 
against ulceration of the gastric mucosa caused by ethanol. 
This work suggests that the pear fruit can be a better source 
of phytochemicals. These compounds could be applied to 
great effect in the prevention of diseases associated with 
free radicals such as ulcer. 
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