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 The combined antibacterial activity of Face cleansing agents and Psidium 
guajava leaf Extract on Methicillin- resistant Staphylococcus aureus (MRSA) 
was evaluated. The plant material was extracted and the phytochemical analysis 
done using standard procedures. The extract and face cleansing agents were 
tested for antibacterial activity using agar well diffusion technique. 
Phytochemical studies revealed that Psidium guajava contains Glycosides, 
Saponins, Tannins, Resin and Terpenoids as its constituents. The result of the 
antibacterial assay showed that all the face cleansing agents were ineffective 
against the MRSA isolates, however, two of the face cleansing agents were 
slightly effective against normal laboratory strains of Staphylococcus aureus 
Furthermore, after incorporating the P. guajava extract into the face cleansing 
agents, it produced a synergistic antibacterial activity against the MSRA 
isolates. Thus, the study has shown that P. guajava possesses potent 
antibacterial activity and could be employed in the eradication of infections 
caused by MSRA isolates. 
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INTRODUCTION 

 
An antiseptic is a substance which kills or inhibits the 

growth and development of microorganisms on the 
external surface of the body. It is generally distinguished 
from drugs such as antibiotics that destroy 
microorganisms internally and from disinfectants which 
destroy microorganisms found on nonliving objects 
(Redmond, 2009). Their uses include cleansing of skin 
and wound surfaces after injury, preparation of skin 
surfaces prior to injections or surgical procedures, and 
routine disinfection of the oral cavity as part of a program 
of oral hygiene.  

Commonly used antiseptics for skin cleaning include 
benzalkonium chloride, chlorhexidine, hexachlorophine, 
iodine compounds, mercury compounds, alcohol and 
hydrogen peroxide. Other agents which have been used 
for this purpose, but have largely been supplanted by 
more effective or safer agents include boric acid and 
volatile oils such as methyl salicylate (oil of wintergreen.) 

Different types of microorganisms vary in their 
responses to antiseptics and disinfectants because of their 

different cellular structures, composition and physiology. 
Methicillin-resistant Staphylococcus aureus (MRSA) is 
one of those microorganisms and it is of increasing 
concern in the realm of healthcare. Methicillin-resistant 
Staphylococcus aureus (MRSA) is a strain of 
Staphylococcus aureus that is resistant to beta-lactam 
antibiotics such as Methicillin, Amoxicillin, Penicillin, 
Nafcillin, and Oxacillin (Klevens et al., 2007). MRSA is 
often referred to in the press as a “superbug” (Klein et al., 
2007). It is a multi-drug –resistant S. aureus or Oxacillin-
resistant S. aureus (ORSA) that has been responsible for 
many human infections that are difficult to treat (Klein et 
al., 2007) hence, it is a major cause of both nosocomial 
and community- acquired infections (Klevens et al., 
2007).  

Antimicrobial drugs effective for treatment of MRSA 
infections are limited (Redmond, 2009) so it is important 
to study plants and plant products in order to get 
alternative sources of pharmacologically active 
compounds. Currently, Medicinal plants are increasingly 
projected as suitable alternative sources of antimicrobial 
agents because of their multiple targets, minor side 
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effects, low potentials to cause resistance and low costs. 
In this study, the combined antibacterial activity of face 
cleansing agents and Psidium guajava leaf extract was 
assayed. The plant Psidium guajava commonly known as 
guava is of the family Myrtaceace. In folk medicine, 
extracts of root bark and leaves are used to treat 
gastroenteritis, vomiting, diarrhoea, dysentery, wound, 
ulcers, toothache, cough, sore throat, inflamed gums and a 
number of other conditions (Morton, 1987). The crude 
extract of Psidium guajava has been reported to possess 
some antibacterial properties (Esimone et al., 2003; 
Geidem et al., 2007). These claims led to the screening of 
this plant in combination with face cleansing agents 
(antiseptics) for synergistic antibacterial activity since 
many antiseptics have been found to be resistant to MRSA 
isolates. 

 
MATERIALS AND METHODS 

 
Sample collection and preparation 

Fresh leaves of Psidium guajava were collected from 
Nsukka, in Enugu state, Nigeria. They were identified by 
the Taxonomist of the herbarium unit Bio-resources 
Development and Conservation Program (BDCP), 
Nsukka, Nigeria. The plant leaves were chopped into 
small pieces, air- dried at room temperature and ground 
into powder with a grinding machine in the department of 
soil science, University of Nigeria, Nsukka. 
 
Extraction of Plant Materials  

Exactly 50g of the grounded plant material was 
boiled in 200ml of water for 30 minutes. The extracts 
were filtered using Whatman paper and the filtrate 
evaporated (exposed) to dryness at 40°C. After 
evaporation, the extracts were recovered and stored in air-
tight containers at 4°C in the refrigerator until ready for 
use. 
 
Phytochemical Analysis of Plant Extract 

The qualitative phytochemical composition of the 
aqueous extract of Psidium guajava was evaluated using 
the procedures outlined by Trease and Evans, (1989). The 
following phytochemical constituents were tested for: 
Carbohydrates, reducing sugar, alkaloids, glycosides, 
saponins, tannins, flavonoids, terpenoids, resins, proteins, 
oil, steroids, and acidic compounds. 
 
Face Cleansing Agents 

Five brands of face-cleansing lotions were used for 
the study which include: Pixy (Tancho Co., Ltd.), Extract 
ACE (Splash Corporation Canumay, Venezuela), Visible 
essence (Nutra Touch Chicago Illinois 60645 U.S.A), 
2000-N-SIX (Dis by Oliversweet Ind. NewYork), 
Royallux (Hardis and Dromedas Ltd. Airport Road 
Emene). 
 
Collection of Bacterial Isolates 

Stock cultures of eight Methicillin-resistant 
Staphylococcus aureus obtained from man and animals 
and maintained on Nutrient agar slants at 40C in the 
Microbiology Diagnostic Unit, Department of Veterinary 
Pathology and Microbiology, University of Nigeria, 
Nsukka were used in this study. These stock cultures were 

sub-cultured on Nutrient agar and incubated at 370C for 
24 hours to check for their purity and re-identification. 
The colonial morphologies and Gram staining reactions 
were observed to identify the different bacterial species 
accordingly. Upon confirmation, the isolates were re-
inoculated onto Nutrient agar slants, incubated overnight 
and then stored at 4°C until needed for further studies. 
 
Preparation of MacFarland Turbidity Equivalent 
Standard 

A 1% v/v solution of sulphuric acid was prepared by 
adding 1 ml of concentrated sulphuric acid to 99 ml of 
water. A 1% w/v solution of barium chloride was 
prepared by dissolving 0.5 g of dehydrated barium 
chloride (BaCl2-H2O) in 50 ml of distilled water and 
adding 0.6 ml of the barium chloride solution to 99.4ml of 
the sulphuric acid solution (Buchanan and Gibbons, 
1984). 
 
Test for Methicillin-Resistance 

Staphylococcus isolates were evaluated for 
methicillin-resistance using the agar diffusion technique 
(CLSI, 2002). Antibiotic discs of oxacillin (30µg) (Oxoid 
Limited Basingstoke Hampshir, England) were used. 

A single colony of each test isolate was picked with 
wire loop and inoculated into nutrient broth and incubated 
for 3hours. The turbidity of each broth culture was 
adjusted to correspond to 0.5 MacFarland turbidity 
standards (corresponding to approximately 108cfu/ml). 
Each standardized broth culture was used to inoculate the 
surface of the Nutrient agar plate. The excess broth was 
drained into disinfectant jar and the surface of each 
inoculated plate was allowed to dry. Using a disc 
dispenser, the antibiotic discs were aseptically placed on 
the surface of the inoculated agar plates, one disc for each 
plate and the plates were then incubated at 370C for 24hrs. 
After incubation, the plates were examined for inhibition 
zone around the disc. The diameter of the zone were 
measured with a meter ruler and recorded. Each test was 
conducted three times and the mean inhibition zone 
diameter (IZD) recorded to the nearest whole millimeter 
(mm). Each test isolate was classified as resistant to 
oxacillin in accordance with the guide lines given by the 
CLSI (2002). 
 
Evaluation of Face cleansing agents for Antibacterial 
Activity 

A nutrient agar plate was inoculated into with 10µl of 
the (0.5 MacFarland turbidity standard) test organism. 
Cork borer was used to make wells 8mm in diameter on 
the nutrient agar plate after solidification of the medium. 
50µl each of the different dilutions (1:50, 1: 100, 1:200 
and 1:400) of the various face cleansing agents was added 
in the wells with a micropipette. Six wells were made on 
each plate i.e. two wells for each face cleansing agents on 
each plates and incubated at 37°C for 24hours 
(Pharmaceutical Codex, 1979). The inhibition zone 
diameter (IZD) produced by the various face cleansing 
agents against the test organisms were measured. Each of 
the experiment was carried out in duplicate and the 
averages of values were taken (Pharmaceutical Codex, 
1979). 
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Evaluation of Combined Effect of Face Cleansing 
Agents with Plant Extract for Antibacterial Activity 
against MRSA 

The assay was conducted using agar well-diffusion 
method (Perez et al. 1990). A 100 mg/ml of water extract 
of the plant was constituted by dissolving 1g in 2ml each 
of 20%  v/v dimethyl sulfoxide (DMSO) after which the 
extract solution was incorporated into 100ml each of face 
cleansing agents and 2-fold serial dilutions made. A single 
colony of each test isolate was suspended in 2ml of sterile 
nutrient broth. The suspension of each isolate was 
standardized as stated above and used to inoculate the 
surface of the Nutrient agar and the excess fluid drained 
into disinfectant jar. The inoculated agar surface was 
allowed to dry and the plates were appropriately labeled. 
Using a cork borer, five wells of 8mm in diameter were 
bored in the inoculated nutrient agar. With a micropipette, 
50µl of each concentration of the extract- incorporated 
face cleansing agents was delivered into each well. The 
plates were left on the bench for 30 minutes to allow the 
extract-incoporated face cleansing agents to diffuse into 
the agar. Thereafter, the plates were incubated at 37°C for 
24 hrs. After incubation, the plates were observed for 
inhibition zones around the wells. The diameters of the 
zones were measured with meter ruler to the nearest 
whole millimeter. Each test was carried out thrice and the 
mean IZD recorded to the nearest whole millimeter (mm). 

 
RESULTS  

 
The preliminary phytochemical constituents of 

aqueous extract of P. guajava leaf are presented in Table 
1. The table indicates that the leaf extract of P. guajava 
contains glycosides and tannins at high concentration 
while saponins and terpenoids are present in moderate 
concentration, and resin at low concentration. 

 The antibacterial activity of face cleansing agents 
against MRSA is presented on table 2. There was no 
significant activity against MRSA by all the face 
cleansing agents used in this study. The antibacterial 
activity of undiluted forms of the cleansing agents against 
normal laboratory isolates of non-resistant Staphylococcus 
aureus is presented on Table 3. Two of the cleansing 
agents had an IZD of 10 mm, while three did not have any 
activity against the sensitive Staphylococcus aureus. 
Table 4 shows the effect of adding P. guajava extracts to 
the face cleansing agents on their in-vitro activity against 
the MRSAs. The result shows that the guava leaf extract 
significantly potentiated the effect of most of the face 
cleansing agents against most of the Methicillin resistant 
Staphylococcus aureus isolates. However, there was no 
significant antibacterial activity on MRSA 1 and MRSA 4 
by the addition of guava leaf extract to the face cleansing 
agents. 

 
DISCUSSION 

 
The preliminary phytochemical analysis of P. 

guajava indicates that the leaf extract of P. guajava 
contains glycosides, tannins, saponins, resins and 
terpenoids. This result of the phytochemical analysis is 
consistent   with  the  findings  of  Esimone  et  al.  (2003)  

Table 1: Phytochemical constituents of P. guajava leaf extract  
Plant constituents Leaf 
Carbohydrates 
Reducing sugar 
Alkaloids 
Glycoside 
Saponins 
Tannins 
Flavonoids 
Resin 
Proteins 
Oil 
Steroids 
Terpenoids 
Acidic compound 

– 
– 
– 

+++ 
++ 

+++ 
– 
+ 
– 
– 
– 

++ 
– 

Key:  – = Absent; + = Low in concentration; ++ = Moderate in 
concentration;   +++ = High in concentration 
 
Table 2: Antibacterial activity of face cleansing agents against 
MRSA 

Face cleansing agent 
 

Dilution 
 

Inhibition Zone 
Diameter (IZD) (mm) 

Pixy 
 
 
 
Extract ACE 
 
 
 
2000-n-6 
 
 
 
Visible essence 
 
 
 
Royallux 
 
 

P1 
P2 
P3 
P4 
E1 
E2 
E3 
E4 

n-61 
n-62 
n-63 
n-64 
V1 
V2 
V3 
V4 
R1 
R2 
R3 
R4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

KEY: 1 = 1:400; 2 = 1:200; 3 = 1:100; 4 = 1:50; MRSA = 
Methicillin- Resistant Staphylococcus aureus  
 
Table 3: Antibacterial activity of undiluted face cleansing 
agents against a sensitive non – MRSA laboratory strain of 
Staphylococcus aureus 

Face cleansing agent Inhibitory Zone 
Diameter (IZD)(mm) 

Pixy 
Extract ACE 
2000 – N – 6 
Visible essence 
Royallux 

0 
10 
0 
10 
0 

MRSA = Methicillin Resistant Staphylococcus aureus  
 
which showed that tannins, cyanogenic glycoside, 
saponins, resins and cardiac glycosides are contained in 
the P. guajava leaf extract. Geidam et al. (2007) also 
reported that crude extract of P. guajava leaf contains 
carbohydrates, saponins, steroids and cardiac glycosides. 
This study as well as the previous reports indicates that P. 
guajava is an important source of tannin, glycosides and 
saponins.  

Reducing sugars are known to be important food 
reserves in plants. Sugars are known to unite with a 
variety  of  other compounds to form glycosides which are  
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Table 4: Results of Combined Activity of Face Cleansing 
Agents with Guava Leaf Extract 
 Face Cleansing Agents-Inhibition  

Zone Diameter (IZD) (mm) 
MRSA 
 

Royallux 
 

Pixy 
 

Visible 
Essence 

Extract 
ACE 

2000-N-6 

MRSA 1 
MRSA 2 
MRSA 3 
MRSA 4 
MRSA 5 
MRSA 6 
MRSA 7 
MRSA 8 

+ 
12 
9 
+ 
+ 
7 

11 
7 

+ 
11 
12 
+ 
7 
7 
11 
9 

+ 
11 
9 
+ 
6 
8 

12 
11 

+ 
+ 
17 
+ 
+ 
7 
+ 
11 

+ 
11 
19 
+ 
6 
9 
14 
14 

Key:  MRSA = Methicillin- Resistant Staphylococcus aureus; + 
= Growth or no activity 
 
useful in the treatment of diarrhoea while tannins, widely 
distributed in plants are known to have astringent and 
haemostatic properties (Trease and Evans, 1989) and 
antimicrobial activities (Saxena et al., 1994). Tannins, 
saponins and alkaloids are plant metabolites well known 
for antimicrobial activity (Tschesche, 1971). Medicinal 
plants having tannins as their main components are 
astringent in nature and are used for treating intestinal 
disorders such as diarrhoea and dysentery (Dharmananda, 
2003), thus exhibiting antimicrobial activity. Tannins 
have astringent actions which form the basis for their 
therapeutic application (Edward et al., 1970). Abdelrahim 
et al. (2002) reported that extracts of P. guajava bark 
inhibited the growth of B. subtilis, S. aureus, E.coli and P. 
aeruginosa.  Esimone et al. (2003) also found that P. 
guajava leaf extract produced growth inhibition of Gram-
positive bacteria and fungi. Thus, the folkloric use of P. 
guajava in the treatment of diarrhoea, dysentery and 
wounds (Iwu, 1993; Chah et al. 2006) is justified. Apart 
from antimicrobial activity exhibited by tannins, they also 
react with protein to provide the typical tannin effect 
(Akinpelu and Onakoya, 2006). Tannins have important 
roles such as stable and potent antioxidant (Trease and 
Evans, 1989). Cardiac glycosides are useful in such heart 
condition like congestive heart failure where they are 
known to increase the force of myocardial contraction 
(Brain et al., 1985). 

The face cleansing agents did not have any activity 
against the MRSA isolates, while two of the undiluted 
forms of the face cleansing had slight activity against 
sensitive non- MRSA laboratory strains. Furthermore, 
after incorporating the face cleansing agents with the 
Psidium guajava extract, it produced a synergistic 
antimicrobial activity against MRSA. This is in line with 
the report that the combination of antimicrobials and 
plants produced synergistic antibacterial activity against 
resistant bacteria (Nacimento et al, 2000). Also the results 
of synergism of antimicrobials and methanolic extract of 
P.guajava were reported by Betoni et al. (2006). This 
indicates that combinations can be employed to fight or 
reduce drug resistance for diseases caused by MRSA. 
 
Conclusion 

The broad-spectrum antimicrobial activity revealed 
by P. guajava extract against Methicillin-Resistant 
Staphylococcus aureus (MRSA) indicated that the extract 
could be a better antimicrobial agent in cases of resistance 

to conventional antibiotics. P.guajava   has promising 
medicinal properties and could be exploited in the 
development of phytomedicines or as a source of lead 
compounds for drug development. Furthermore, the 
increased emergence of antibiotic resistant bacteria 
suggests the need for heavier reliance on antiseptic 
practices to prevent initial infection. 
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