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Pomegranate (PGE) and green tea (GTGE) glycolic extracts are being employed in formulations because 
of their antiseptic and astringent effects. Apricot (AGE) glycolic extract possesses function cooling and 
antibacterial. The aim was to verify the antibacterial activity of these extracts incorporated in gel base. The 
antibacterial activity was verified by diffusion in agar method, using cylinder in plate. Plates containing 
Staphylococcus aureus (ATCC 6538p), Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 
10536) and Salmonella sp. (ATCC 19196) were incubated at 37ºC for 24 hours. After incubation, the 
results were analysed with a pachymeter, observing the bacterial growth inhibition halo diameter and the 
statistical significance level was determined. PGE presented activity only against P. aeruginosa; GTGE 
presented activity against S. aureus, P. aeruginosa and E. coli; and AGE presented activity against P. 
aeruginosa and Salmonella sp. According to the experimental conditions, it is possible to conclude that 
GTGE presented the greater growth inhibition halo diameter when compared with other extracts, 
suggesting higher antibacterial action of this extract.  
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INTRODUCTION 
 

Antibacterial agents are included in pharmaceutical 
preparations, mainly, to relieve common conditions such as 
halitosis, body odor and skin infections, including secondary 
infections associated with acne (Dossey, 2006; Migliato at al., 
2009; Prugnolle et al., 2009; Guerrero, 2010). However, the use of 
these agents has been under constant challenge due to emergence of 
resistant microorganisms (Arora et al., 2009).  The discovery of 
novel and potential antimicrobial drugs obtained from natural 
sources, such as plants, is emerging even more (Ganga et al., 2012). 
Plants have been shown to possess antimicrobial activity holding 
great potential against resistant microorganisms because the 
extracts from these natural sources contain molecules with 
antibacterial properties. Thus, the use of plant extracts and 
phytochemicals, both with known antimicrobial properties, can be 
of great significance in therapeutic treatments, and therefore 
beneficial for human health (Nascimento et al., 2000). In           
the last few years, the significant growth of the   phytotherapy   has  

stimulated the evaluation of activity of several plant extracts 
(Migliato et al., 2005) and a number of studies have been 
conducted in different countries to prove such efficiency (Santos et 
al., 2005; Salvagnini et al., 2006; Iha et al., 2008). Therefore, 
plants and plant extracts have been widely researched in order to 
use their active substances as prototypes for drug development and 
pharmaceutical raw materials made exclusively from plant extracts 
(Migliato et al., 2008; Hussain et al., 2012) as pomegranate, 
apricot and green tea glycolic extracts.  Pomegranate, 
Punicagranatum, shares its botantical family only with 
Punicaprotopunica, the latter restricted in occurrence to Socotra, 
an island off the Yemeni coast (Lansky et al., 2007). Pomegranate 
fruit has historically been identified as a rich source of 
polyphenolic compounds and hydrolyzable tannins with anti-
oxidant properties. Among the variety of polyphenols found in 
pomegranate, ellagitanninpunicalagin, and its hydrolyzed product 
ellagic acid, have been shown to have a number of biological 
activities including, anti-carcinogenic, UV protection and melanin 
inhibition (Diwakar et al., 2012).  Pomegranate glycolic extract is 
obtained from the fruit of the pomegranate and contain alkaloids 
and   gallic   tannins.   It has   an   astringent  effect  and  antiseptic  
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provided by gallic tannins, being widely used in products for the 
treatment of acne and seborrhea (Balmé, 2004; Alonso, 2008).  
Apricot, Prunusarmeniaca L., a member of the Rosaceae family; 
is one of the most important stone fruit of South East Asia. 
Nutritionally, it is a rich source of sugars, fibers, minerals, 
bioactive phytochemicals and vitamins like A, C, thiamine, 
riboflavin, niacin and pantothenic acid (Ali et al., 2011). 
Furthermore, the apricot fruit also has some pharmacological 
significance due to having high amounts of antioxidant 
(Hacıseferoğulları, 2007). The apricot (PrunusarmeniacaL.) 
glycolic extract has astringent action, antiseptic, mucosal 
protective, refreshing and remineralizing (Coimbra, 1994; Cravo, 
1995).  
 Green tea, obtained from the plant Camellia sinensis, are 
rich in polyphenols, as catechins, especially 3-gallate (-) 
epigallocatechin, which seems to be the main active. Clinical 
studies show the green tea as chemoprotective, sunscreen and 
relate their activity to the retardation of aging by having activities 
such as antioxidant, anti-free radicals, inhibiting the induction, 
initiation, promotion and proliferation of carcinogenesis, 
antiinflammatory, antiangiogenic, inducer of apoptosis of 
carcinogen cells, metalloproteinase inhibitor, protector of the 
conversion of benign cells into malignant and inhibitor of DNA 
damage (Pereira et al., 2009) . 
 Due to the advantages of these plant extracts, it becomes 
interesting to incorporate these extracts in gel to be used against 
topical bacterial infections. Therefore, the aim of this work was to 
assess and compare the antibacterial activity of the pomegranate 
glycolic extract (PGE), apricot glycolic extract (AGE) and green 
tea glycolic extract (GTGE) when incorporated in gel.  
 
MATERIALS AND METHODS  
 

Preparation of the formulations  
 Firstly, the gel base was prepared using 2.5% (w/w) 
acrylamidopropylenesulfonic acid/vinylformamide copolymer and 
dispersed in water at 4000 rpm in Ultra-turrax blender (Turratec 
TE-102, Brazil). After that, the extracts were incorporated at 
concentration 10% (w/w) and the negative and positive controls 
were also prepared. The compositions of all formulations were 
showed in Table 1.  
 
Table. 1: Composition of the formulations prepared to antimicrobial activity 
determination.  

Formulations 10% Extract Negative 
control Positive control 

F1  
F2  
F3  
F4  
F5  

----  
PGE  
GTGE  
AGE  
-----  

1% Triclosan 
----  
----  
----  
----  

----  
----  
----  
----  
100% Gel base  

  
 These formulations were diluted to be evaluated at 
concentrations 25 mg/mL, 50 mg/mL and 100 mg/mL                    
of the extracts. It was also tested the negative (F1)                             
and   positive   (F5)   controls  diluted  in  the same concentrations.  

Determination of antibacterial activity  
 Antibacterial activity of the formulations was verified by 
diffusion in agar Mueller Hinton method, using cylinders in plate 
(Bauer et al., 1966). It was used in study Staphylococcus 
aureus(ATCC 6538p), Pseudomonas aeruginosa(ATCC 27853), 
Escherichia coli (ATCC 10536) and Salmonella sp. (ATCC 
19196).  Inocula of bacteria were adjusted and standardized 
according to Murray et al. (2003) and according to document 
NCCLS (2000). Cultures of isolated colonies were obtained in 
Mueller Hinton (MH) broth for 24 h until obtaining turbidity equal 
to 0.5 in the McFarland scale equivalent to approximately 1.5 x 
106 CFU/mL, and seeded by swab sterile.  
 The plates were incubated at 37 °C for 24 h. After that, 
the results were analysed with a pachymeter, observing the 
diameter of the halo of growth inhibition (mm).  
In order to test the efficiency of these gels with extracts, statistical 
significance was determined by one-way analysis of variance 
followed by Dunnett's test, with the level of significance set at P < 
0.05 (Sannomiya el al., 2005). 
 
RESULTS AND DISCUSSION  
 

 Table 2 shows the results of the determination of 
antibacterial activity of the formulations.  
 
Table. 2: Zone of inhibition formed by the formulations 

(-) = No zone of inhibition 
Results show the zones of inhibition in mm, indicating the distance from the 
border of the disc to the edge of the clear zone. 
  
 The formulation F1 presented activity against all the 
microrganisms tested. The formulation F2 presented activity only 
against P. aeruginosa. The formulation F3 presented activity 
against S. aureus, P. aeruginosaand E. coli. The formulation F4 
presented activity against P. aeruginosaand Salmonella sp. 
Finally, the formulation F5 not presented activity against the 
microrganisms tested.  The gel containing triclosan (F1) resulted in 
inhibition of the bacterial growth for all the microorganisms. This 
result was expected because the triclosan, according to the 
literature, has a spectrum of action against gram-positive and 
gram-negative bacteria (Adolfsson-Erici et al., 2002). The gel 
without preservative (F5), in turn, not showed action against the 
microorganisms in question.  With regard to the formulations 
containing plant extracts, it was observed that a statistically higher 
antibacterial activity for GTGE (F3). Possibly, this higher activity 
is due to the presence of polyphenols present in GTGE. Several 
authors have demonstrated high effective antibacterial plant 
extracts containing polyphenols (Guedes et al., 2009; Rotava et al., 
2009). Specific antioxidant polyphenols, called catechins, play an 

Formulations Pathogens 
S. aureus P. aeruginosa E. coli Salmonellasp. 

F1 18 18 17 16 
F2 - 6 - - 
F3 9 10 10 - 
F4 - 4 - 6 
F5 - - - - 
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important role in green tea’s inhibition of bacterial growth 
(Nakayama et al., 2012). These catechins are the key ingredients of 
green tea and have various functionalities, including anti-bacterial 
action (Chan et al., 2011). Catechins demonstrate stronger action 
against Gram-positive bacteria, including Staphylococcus 
aureus(Mbata et al., 2008), and they can cause deactivation of the 
toxins produced by bacteria (Kumar et al., 2012; Sharma et al., 
2012), which may have been the cause of the best performance of 
formulation F3.  Therefore, the results obtained in this study 
showed that the plant extracts, mainly, green tea extract, 
incorporated in gels have great antibacterial activity and they can 
be used as a possible natural source for novel pharmaceutical 
preparations to kill some human pathogenic bacteria.  
 
CONCLUSIONS  
 

 According to the experimental conditions, it is possible 
to conclude that the formulation with green tea glycolic extract 
(GTGE) presented greater growth inhibition halo diameter when 
compared with other extracts, suggesting bigger antibacterial 
action of this extract.  
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