
Latin American Applied Research  42:77-81 (2012) 

77 

EXTRACTION OF PHENOLIC COMPOUNDS FROM MANGO PEELS  
 

S. M. V. PALMEIRA†,  L. M. GOIS†    and    L. D. SOUZA‡  

† Department of Chemical Engineering, UFBA, Salvador, Bahia, Brazil. 
silvana.palmeira@gmail.com,  lmario@ufba.br  

‡  Department of Technology, UEFS, Feira de Santana, Bahia, Brazil 
diasliane@hotmail.com  

 
Abstract−− Scientific studies have shown that 

mango peel is a rich source of phenolic compounds, 
which present antioxidant activity. In order to con-
tribute to the future applications of this material, 
this paper aims the optimization of the extraction 
process of phenolic compounds from mango peels. 
The following process parameters were evaluated in 
this study: mango variety, peel drying time, ethanol 
concentration and solvent temperature. A two-level, 
four-factor full- factorial design (24) was used in the 
design of the experiments and in the analysis of the 
results. With the preliminary results a star experi-
mental design around the central point was per-
formed to obtain a response surface. A maximum ex-
traction yield of 33.7% of total phenolics was ob-
tained for the “Espada” variety, with ethanol con-
centration of 70% and 10 hours of mango peel dry-
ing time. 
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I. INTRODUCTION 
Considering the importance of bioactive compounds on 
human health, studies have been undertaken for their 
characterization and quantification in different kinds of 
foods. A recent research performed by Ajila et al. 
(2007) and Berardini et al. (2005) revealed that mango 
peels (Mangifera indica L.) are composed of various 
phenolic compounds. The authors characterized approx-
imately fifteen phenolic compounds in the mango peels, 
showing the feasibility of obtaining flavonoids and also 
xanthones in the peel of the fruit.  

Clinical studies have found that the phenolic com-
pounds which in addition to antioxidant activity, they 
also have antiviral, antibacterial and anti-inflammatory 
activity (Zgórka and Kawka, 2001; cited in Santos and 
Hasman, 2002). Some epidemiological studies have 
shown that phenolic compounds present in fruits, grains 
and vegetables have contributed significantly for the re-
duction of chronic and degenerative diseases in popula-
tions with high doses of these foods in their daily diet. 
There is evidence that the intake of polyphenols is re-
lated with the reduction of cancer incidents.  

Mango is a fruit that grows abundantly in 85 differ-
ent countries and is considered one of the most impor-
tant tropical fruit in the world since its consumption cor-
responds to 50% of the entire consumption of all tropi-
cal frutis. According to FAO (Food and Agriculture Or-
ganization of United Nations) mangos world's supply in 

2004 was approximately 26.3 million tons. Brazil’s an-
nual production is about 0.84 million tons, correspond-
ing to 3% of the total volume offered (Manica and Oli-
veira, 2005).  

The Northeast region of Brazil accounts for more 
than 50% of the national production and the production 
at São Francisco Valley is about 250,000 tons / year. 
Part of this production is consumed as fresh fruit in the 
domestic market, another part is exported and the final 
portion is absorbed by juice processing industries. 
Around 35 to 60% of the total mass of processed fruits 
is considered by-products, which are discarded in land-
fills. The reuse of this great mass of natural waste prod-
uct represents an important opportunity from both envi-
ronmental and socioeconomic points of view. 

So seeking forward a future use of this material, this 
work aims to study the extraction process of phenolic 
compounds from mango peels, trying to determinate op-
timized operational conditions of this process that may 
lead to a maximum extraction yield.   

Full four factors (24) factorial design with a re-
sponse surface methodology were used in the design of 
the experiments and in the analysis of the results. 
Process parameters analyzed in this work in order to 
evaluate their effect over extraction yield are: mango 
variety, peel drying time, ethanol concentration and sol-
vent temperature. The Folin-Ciocalteau method and 
UV-vis spectrophotometry were used to measure the 
content of total phenolic compounds.  

II. METHODS 
A. Reagents  
The following reagents were used in this study: gallic 
acid P.A., sodium carbonate anhydrous, Folin-Ciocalteu  
reagent, ethanol, and distillated water Folin-Ciocalteu 
reagent is a mixture of phosphomolybdate, phospho-
tungstate and phosphoric acid used for the colorimetric 
assay of phenolic and polyphenolic antioxidants which 
causes the oxidation of the phenolate, reducing them to 
blue oxides of molybdenum and tungsten (W8O23 and 
Mo8O23).  
B. Samples  
Mango peels used were from two different kinds of 
mango: "Espada" and “Tommy Atkins”, both acquired 
in open markets in the region of Feira de Santana/Bahia/ 
Brazil. Fruits of the variety “Espada” were purchased in 
October/2006 and of the variety “Tomy Atkins” in 
March/2007. These fruits were promptly peeled with a 
stainless steel knife and the peels were frozen and stored 


