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ABSTRACT 

In the present study, we have investigated the total phenolic content reducing property and antioxidant activity of hydroalcoholic 
leaf extract of Psidium guajava and Persea americana. Psidium guajava belongs to the family Myrtaceae, and is distributed 
throughout India. Earlier studies involving the leaves, roots and fruits of this plant, displayed ethno medicinal properties, and was 
used in treatment of various diseases. Tender leaves of Psidium guajava displayed antioxidant, antibacterial, anti-inflammatory, 
astringent and hypoglycemic activity. Persea americana belongs to family Lauraceae and is found abundantly in tropical and 
temperate regions of the world. The leaf extract significantly reduced the blood glucose level and helped in the management of 
diabetes. In view of this, hydro alcoholic leaf extracts of Psidium guajava and Persea americana were studied for their antioxidant 
properties like ABTS free radical scavenging activity and reducing property .Their total phenolic content was also estimated. 
Experimental results clearly unveil the antioxidant property of both plant extract. At 10 µg/ml concentration Psidium guajava and 
Persea americana leaf extract exhibited 28.48 ± 2.06 & 24.67 ± 3.4 % ABTS free radical activity,whereas standard ascorbic acid 
displayed 77.67 ± 0.28 respectively .The maximum phenolic content was found in Psidium guajava leaf extract ( 32.5 ± 4.33 mg 
GAE/g of extract) & minimum in (28.33 ± 2.88 mg GAE/g of extract) Persea americana. In the present study we observed that 
Psidium guajava leaf extract has maximum free radical scavenging, reducing potential and phenolic content when compared with 
Persea americana. Results indicated an increase in free radical scavenging activity and reducing property in both the plants in a dose 
dependent manner which was directly related to the phenolic content present in their leaf extracts. 
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INTRODUCTION 

ctive components present in plants have a role in 
providing various health benefits with minimum 
toxic side effects. Many of the herbs have a 

remarkably high content of antioxidants that was 
confirmed by its action on reactive oxygen and nitrogen 
species. Reactive oxygen and nitrogen species are 
generated in the body by various mechanisms and also by 
many external factors such as radiation, chemical 
carcinogens and atmospheric pollution which is 
responsible for the etiology of various interlinked 
diseases. Antioxidants produced in the body are not 
sufficient to counteract the free radicals generated in 
diseased state. Phenolic contents, flavonoids, alkaloids 
and terpinoids present in plants  may provide additional 
protection to living systems from free radical induced 
damage and also help in the elevation of pre-existing 
antioxidant levels in the body1. The root and leaf extract 
of Persea americana is recommended for anemia and 
gastro duodenal ulcer2. The leaf, bark and fruit of Persea 
americana are used in treatment of various ailments such 
as hypertension3, bronchitis & antimalerial4 and 
diabetes5. Rural communities of Africa have used aqueous 
leaf extract of Psidium guajava for arthritis and 
inflammatory conditions. The phytoconstituents present 
in the leaf extract are reported to acquire antibacterial6 
and antioxidant7 activities. In animal studies the leaf 

extract has proven its analgesic and anti-inflammatory 
activity8. Study done by Hui-Yin Chen9 revealed the 
antioxidant potential of Psidium guajava leaf extract 
where the plant extract scavenged ABTS free radical, 
peroxyl radicals and superoxide anion in dose dependent 
manner and also inhibited linoleic acid oxidation. 
Considering the profound medicinal properties of these 
plants, an effort was made to investigate the reducing 
capacity, antioxidant property and phenolic content of 
leaf extracts of both plants with a forethought of using 
these plants as radiation protectors. 

MATERIALS AND METHODS 

Plant Material 

The tender leaves of Psidium guajava were collected from 
Soans nursery, Alangar, Moodbidri, Mangalore, 
Karnataka, India & Persea americana from Madikeri, 
Karnataka, India. The plant specimen was authenticated 
by Mr. Surendranath Joshi, Botanist, St Aloysius College, 
Mangalore, Karnataka, India. The collected tender leaves 
were washed with running tap water and shade dried. 

Chemicals and Reagents 

Chemicals such as 2, 2-azinoibis – (3-
ethylbenzothiazoline-6-sulphonate) (ABTS) procured from 
Sigma Aldrich (St Louis, Missouri, USA). Potassium 
ferricyanide, Trichloroacetic acid, Gallic acid, Ascorbic 
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acid, Folin Ciocalteu’s reagent and Ferric chloride from 
Sisco research laboratories (SRL) PVT. Ltd. (Mumbai, 
India) & all other reagents used were of analytical grade. 

Preparation of Extract 

The tender leaves were washed properly and shade dried 
at room temperature. After drying the leaves were 
powdered by an electrical mixer.100g of dried powdered 
leaves were suspended in 500 ml of 50% methanol in 
water and refluxed at 50°C in a soxhlet apparatus for 72 
hours. The crude extract was concentrated by Rotary 
vacuum flash evaporator. The concentrated crude extract 
was stored at 4°C for further usage. 

Preliminary Phytochemical screening of Hydroalcoholic 
Leaf Extract of Psidium guajava and Persea americana10-

12. The hydroalcoholic leaf extract of Psidium guajava and 
Persea americana were tested for the presence of 
phytoconstituents. Qualitative test were performed to 
display the chemical composition of each of these plants. 
Plants are the source of secondary metabolites. Different 
qualitative tests were performed to elucidate the natural 
chemical components present in the leaf extract. 

ABTS Free Radical Scavenging Activity 

ABTS Free radical scavenging activity of hydroalcoholic 
leaf extracts was determined by spectrophotometric 
method13. ABTS free radical cation (ABTS+) were 
generated in vitro by treating ammonium persulphate 
(2.45mM) with ABTS (7mM) solution. The mixture was 
undisturbed for 12-16 hours. The mixture was kept in 
dark at room temperature. 0.5 ml of various 
concentrations of leaf extract (2-10 µg/ml) was treated 
with 0.3 ml of ABTS solution and the final volume was 
made up to 1ml with distilled water. The absorbance was 
read at 745 nm and experiments were done in triplicates. 
Ascorbic acid was used as standard for comparison. The 
percentage of ABTS free radical scavenging activity was 
calculated using the formula.  

% scavenging = [(Absorbance of control – (Absorbance of 
sample – Absorbance of sample blank / Absorbance of 
control] x 100. 

Total Phenolic Content 

Total phenolic content of hydroalcoholic leaf extract was 
determined by Folin Ciocalteu method14. The polyphenols 
present in the plant extract undergo redox reaction by 
reducing Folin – Ciocalteu reagent, resulting in the 
development of blue color complex. Gallic acid was used 
as reference standard for comparision.0.5 ml of various 
concentration of leaf extract (20-100 µg/ml) was treated 
with 2 ml of (1:10) diluted Folin ciocalteu reagent. The 
mixture was neutralized with addition of 4 ml of sodium 
carbonate solution (7.5% w/v). The mixture was 
incubated at room temperature for 30 minutes with 
constant shaking for the development of blue color. The 
absorbance was read at 765 nm using 
spectrophotometer. The phenolic content of leaf extract 
was determined by standard curve of Gallic acid. Total 

phenolic content was expressed as milligram/gram Gallic 
acid equivalent (GAE) of dry extract. Following formula 
was used to calculate the total phenol content. 

ܶ =  
ܥ × ܸ
ܯ  

T = total phenol content, mg GAE /gram dry weight of 
extract 

C = concentration of Gallic acid mg/ml 

V = volume of plant extract in ml 

M = plant extract weight in grams. 

Reducing Property of the Plant Extract 

The reducing potential of Psidium guajava and Persea 
americana was determined by spectrophotometric 
method15. 2.5 ml of various concentration of plant 
extracts was treated with 2.5 ml of phosphate buffer pH 
6.6 (0.02 M).To the above mixture 1 % of 2.5 ml of 
potassium ferricyanide was added. The solution was 
boiled at 50°C for 20 minutes. 2.5 ml of 10 % 
trichloroacetic acid was added after boiling. The solution 
was centrifuged at 3000 rpm for 15 minutes.5 ml of the 
supernatant was treated with 1 ml of 0.1 % Fecl3. The 
absorbance was read at 700 nm. Quercetin was used as 
standard for comparison. 

Statistical Analysis 

The values are expressed as mean ± SD for three triplicate 
observations. Analysis of data was done by one way 
analysis of variance (ANOVA) followed by Post Hoc test, 
using IBM SPSS Statistics 20. p ≤ 0.05 was considered 
significant. 

RESULTS AND DISCUSSION 

Qualitative phytochemical analysis revealed the presence 
of flavonoids, saponins, terpinoids, tannins and glycosides 
in the hydroalcoholic leaf extract. The details of 
Phytoconstituents present are listed in Table 1. 

Table 1: Phytochemicals detected in Psidium guajava and 
Persea americana leaf extract (+ = present, - = absent). 
Qualitative test for glycosides, terpinoids, saponins, 
tannins & flavonoids were positive in both leaf extracts. 

Phytoconstituents Psidium guajava Persea americana 

Flavonoids + + 

Tannins + + 

Saponions + + 

Terpenoids + + 

Glycosides + + 

ABTS Free Radical Scavenging Activity 

ABTS is a stable free radical which is used extensively to 
study the antioxidant activity of natural products. High 
molecular weight phenolics present in the leaf extract 
quench the free radicals. The effectiveness of the 
phytoconstituents depends upon higher molecular 
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weight, total number of aromatic rings & hydroxyl group 
substitution. ABTS+ Radicals are scavenged by 
antioxidants through the mechanism of 
electron/hydrogen donation. Hydro alcoholic leaf extract 
of Psidium guajava and Persea americana were used to 
study antioxidant activity. In this experiment we found 
that Psidium guajava leaf extract displayed maximum 
free radical scavenging activity 28.48 ± 2.06 % when 
compared with Persea americana 24.67 ± 3.4. Whereas 
standard ascorbic acid displayed (77.67 ± 0.28) 
scavenging activity. When both plant extract were 
compared with a standard ascorbic acid the p value was 
significant (p>0.05). In our earlier studies we compared 
hydroxyl radical scavenging activity and iron chelating 
capacity of Psidium guajavaand Persea americana. Both 
plants displayed antioxidant property in which Psidium 
guajava leaf extracts displayed better activity when 
compared to Persea americana16. In earlier studies, there 
was a linear relationship between the antioxidant activity 
and phenolic content of Psidium guajava leaf extract & 
the linearity was due to the active compounds like ferulic 
acid and phenolic acid9. 

 
Figure 1: Percentage inhibition of ABTS free radical by 
Psidium guajava, Persea americana and standard ascorbic 
acid. 

Total Phenolic Content 

Phenols and polyphenols are secondary metabolites 
which are produced by all types of plants. Consumption 
of high levels of fruits and vegetables leads to the high 
intake of phenolic compounds. The health benefits 
derived from the phenolic compounds is attributed to the 
antioxidant activity. The leaf extracts of Psidium guajava 
and Persea americana were analyzed for their total 
phenolic content and it was observed that Psidium 
guajava leaf extract displayed maximum phenolic content 
32.5 ± 4.33mg GAE/g of extract when compared to Persea 
Americana 28.33 ± 2.88. Folin Ciocalteu method was used 
to estimate phenolic content and results are expressed as 
gallic acid equivalent/gram dry weight of plant extract. 

Reducing Potential 

The reducing property of leaf extract serves as a positive 
indicator of its potential antioxidant activity. These 
natural compounds donate an electron and thereby 

reduce the oxidized intermediates17. In this assay 
reducing agents present in the leaf extract converts 
fe3+/ferricyanide to ferrous form. The development of 
pearl Prussian blue color determines fe3+ ion 
concentration. 

 
Figure 2: Total phenolic content of Psidium guajava, 
Persea americana and standard Gallic acid. 

 
Figure 3: Reducing potential of Psidium guajava, Persea 
americana and standard Quercetin 

The antioxidant activity of any compound depends on the 
action of reductones which exhibit the antioxidant 
activity by donating hydrogen atom and breaking free 
radial chain reaction. Antioxidants after donating an 
electron remains in a stable state18. Psidium guajava and 
Persea americana leaf extract displayed reducing 
property in dose dependent manner. Quercetin was used 
as a standard. Like antioxidant activity and total phenolic 
content, Psidium guajava leaf extract displayed maximum 
reducing ability (absorbance 1.555) than Persea americna 
(absorbance 0.864) however the activity was less than the 
standard Quercetin (absorbance 3.987). Plants are natural 
source of antioxidants as they contain natural chemicals 
such as Quercetin, Rutin, Morin, Ellagic acid, guaijavarin, 
guajiverine and guajivolic acid19 which are responsible for 
reducing property. 

CONCLUSION 

Hydro alcoholic leaf extract of Psidium guajava and 
Persea americana displayed antioxidant activity by 
scavenging free radicals. This activity is attributed to the 
phenolic content present in the leaf extract. Psidium 
guajava leaf extract displayed maximum free radical 
scavenging property, reducing property, and had a higher 
phenolic content than Persea americana. Considering 
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their antioxidant property, further studies can be carried 
out with the active principles of these plants in order to 
study their pharmacological effects in general and 
radiation protection in particular. 
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