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Abstract 

 

The present study focused on the antibacterial activity of Psidium guajava leaves crude extracts 
on Gram-positive Salmonella typhii and Gram-negative Staphylococcus aureus. Fresh leaves of 
P. guajava were dried, crashed and the maceration was done using methanol as solvent. The 
crude extracts obtained were tested on culture of Staphylococcus aureus and Salmonella typhii; 
causal agents of some human diseases. Obtained data were analyzed using SPSS version 16.0. 
Leaves crude extracts of Psidium guajava were found to react on the growth of both bacteria. 
The minimum and maximum inhibition zone of P. guajava for the tested crude extracts on S. 
aureus were higher than those of Salmonella typhii for the same concentration of crude extracts. 
S. aureus was found more susceptible than Salmonella typhii which in turn is more resistant to 
Psidium guajava leaves crude extracts than Staphylococcus aureus when compared to the 
standards. It was found that Psidium guajava leaves crude extract has a great potential of 
providing medicine against human pathogenic infections.  
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1. Introduction 
Rwanda people used to treat themselves before the colonization and the venue of Christian religions. The 

Rwandan traditional medicine was transmitted from parents to children from generations to generations. 

Preferred children were initiated to this art when harvesting the material used, processing the products and 

during the administration of the medicine to the patients.  In 1995, a series of 100 Rwandan medicinal 

plants used by traditional healers to treat infections, were screened for antibacterial, antifungal and 

antiviral properties. The results of the testing showed that 45% were active against Staphylococcus 

aureus, 2% against Escherichia coli, 16% against Pseudomonas aeruginosa, 7% against Candida 

albicans, 80% against Microsporum canis and 60% against Trichophyton mentagrophytes (Vlietinck et 

al., 1995).  

There are several reasons why people in Rwanda use medicinal plants. Firstly, these are widely available 

and those who know the medicinal uses of plants could just get their own preparation. Secondly, various 

preparations made from these plants work for certain illnesses. Thirdly, they are cheaper than drugs 

manufactured by foreign pharmaceutically corporations. Since plants grow in the forest, anyone could get 

them easily. In Rwanda, community members believe that there are health problems that must be referred 

to traditional healers and maintain that these cases are specific to traditional healing so that they would 

turn first to this before trying other alternatives. These reasons given are mainly associated to beliefs. 

People believe that traditional healing is more efficient than modern health care services for some cases 

and some people treat themselves (Nsanzurwimo & Munyarugerero, 2009).  

The use of herbal medicines is linked to several factors. The main are the following such as limited access 

to health care services due to: low income; beliefs of the majority of the population of the area; ignorance, 

lack of drugs in the medical formations of the area; drugs cost related issues; the traditional medicine very 

developed in their region; poor quality of the services offered at the level of Health Centers of the region. 

There are diseases that MHCS failed to treat; people turn to traditional healers because of accessibility 

related difficulties and people can’t afford the health insurance (Nsanzurwimo & Munyarugerero, 2009).  

Psidium guajava is an example of plants commonly used in popular medicine. P. guajava belongs to the 

Myrtaceae family and a native plant of tropical America, but now cultivated throughout the tropics. 

Wherever the climate is suitable the plant has become naturalized (Begum, 2002). Guava (P. guajava) is 

commonly known for its food and nutritional values throughout the world and the medicinal properties of 

guava fruit, leaf and other parts of the plant are also well known in traditional system of medicine (Joseph 

& Priya, 2011). The leaves of guava are rich in flavonoids. The composition of the essential oil obtained 

from the hydrodistillation of the leaves of P. guajava was analyzed by capillary GC and GC/MS and a 

total of 50 compounds were identified.  
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2007). Among essential oil, it contains essential oils, rutin, tannins, flavonoids, and sesquiterpenic alcohol 

and triterpenoid acids according to Silva et al. in Teixeira et al. (2003).  
 

Ekundayo et al. (1991) noticed that a total of 25 compounds accounting for 80% of the oil were 

identified; free fatty acids were found to be the most abundant group of constituents while large amounts 

	�� �-caryophyllene and oxygen-containing sesquiterpenes were also typical for Nigerian guava and 

Caryophylladienols were reported as guava volatiles in fruits of Psidium gajuava. The plant was also 

found rich in important phytoconstituents of flavonoid such as quercetin, pentacyclic triterpenoid: 

guajanoic acid, saponins, carotenoids, lectins, leucocyanidin, ellagic acid, amritoside, beta-sitosterol, 

uvaol, oleanolic acid and ursolic acid (Kamath et al., 2008). Guava's main plant chemicals include: 

alanine, alpha-humulene, alpha-hydroxyursolic acid, alpha-linolenic acid, alpha-selinene, 

amritoside,araban, arabinose, arabopyranosides, arjunolic acid, aromadendrene, ascorbic acid, ascorbigen, 

asiatic acid, aspartic acid, avicularin, benzaldehyde, butanal, carotenoids, caryophyllene, catechol-tannins, 

crataegolic acid, D-galactose, D-galacturonic acid, ellagic acid, ethyl octanoate, essential oils, flavonoids, 

gallic acid, glutamic acid, goreishic acid, guafine, guavacoumaric acid, guaijavarin, guajiverine, 

guajivolic acid, guajavolide, guavenoic acid, guajavanoic acid, histidine, hyperin, ilelatifol D, etc. (Joseph 

& Priya, 2011).  
 

The fruit as well as its juice is freely consumed for its great taste and nutritional benefits. Guava contains 

dietary fiber, protein, calcium, phosphorus, potassium, copper, iron, vitamin A, vitamin b1, vitamin C, 

vitamin b2, vitamin b3 and folic acid (Kumari et al., 2013) and Guava fruits are also a good source of 

pectin and the stem bark of P. guajava essential oil from the Nigerian soil contains mostly hydrocarbons, 

amines, amides and esters (Fasola et al., 2011).  
 
P. guajava is an important medicinal plant in tropical and subtropical countries is widely used in folk 

medicine around of the world. The main traditional use known is as an anti-diarrheal. Other reported uses 

include gastroenteritis, dysentery, stomach, antibacterial colic pathogenic germs of the intestine 

(Gutiérrez et al., 2008). Different parts of the plant are used in the indigenous system of medicine for the 

treatment of various human ailments such as wounds, ulcers, bowels and cholera. Pharmacological 

investigations indicated that its bark, fruit and leaves possess antibacterial, hypoglycemic, anti-

inflammatory, antipyretic, spasmolytic and central nervous system depressant activities (Begum et al., 

2002). The guava plant parts are used for the development of various industrial and pharmaceutical 

products. Much of guava's therapeutic activity is attributed to these flavonoids (Joseph & Priya, 2011). 
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The flavonoids have demonstrated antibacterial activity. Quercetin is thought to contribute to the anti-

diarrhea effect of guava; it is able to relax intestinal smooth muscle and inhibit bowel contractions. In 

addition, other flavonoids and triterpenes in guava leaves show antispasmodic activity. Guava also has 

antioxidant properties which are attributed to the polyphenols found in the leaves (Joseph & Priya, 2011). 

Tea made from its leaves or buds is indicated for diarrhea and also as an antiseptic (Teixeira et al., 2003).  

It has also been used extensively as a hypoglycaemic agent and many pharmacological studies have 

demonstrated the ability of this plant to exhibit antioxidant, hepatoprotection, anti-allergy, antimicrobial, 

antigenotoxic, antiplasmodial, cytotoxic, antispasmodic, cardioactive, anticough, antidiabetic, 
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clinical applications for the treatment of infantile rotaviral enteritis, diarrhoea and diabetes (Gutiérrez et 

al., 2008). 

Psidium guajava was found useful for treatment of many other ailments like, wounds, rheumatism, lungs 

problems, ulcers, skin infections, vaginal discharge, epilepsy, menstrual pain, sore throat, mouth swelling, 

cold and cough, toothache and etc. (Gutiérrez et al., 2008). In present time study on antipoliferitive or 

anticancer activities are undertaken and it is found that anticancer activity of P. guajava is a four time 

greater than vincristine (Kamath et al., 2008).  The same plant is known for its various biological 

activities like antidiarrheal, antimicrobial, antitussive, antidiabetic, antihypertensive, immunomodulatory 

activity, antioxidant, hepatoprotactive, antistress, anticancer, antiproliferative activity and holds great 

attention because of its high therapeutic potential because of high level of phenolic, flavonoids and tannin 

content and with benefit of its easy availability (Narkhede, 2013) . The antibacterial activity of Psidium 

guajava should inhibit the growth of bacteria strains, the main causes of infections for both gram positive 

and gram negative bacteria. The present research depicted the activity of leave parts of P. guajava on two 

different bacteria Salmonella typhii and Staphylococcus aureus. 

 
2. Materials and methods 
Fresh leaves of P. guajava were collected in INES botany garden and brought in Physico-Chemistry 

INES-Ruhengeri Laboratory. They were washed to prevent all kinds of contamination and then dried for 

seven days, decontaminated and crushed with a simple mill. The obtained powder from leaves was used 

in the experiment for preparation of crude extracts. A total weight of 150 g of powder from leaves was 

dissolved in 750 ml of methanol. The mixture was heated using a rotary evaporator at 78 ºC to vaporize 

the methanol used for maceration and obtain the crude extract tested on the growth of bacteria strains of 

Salmonella typhii and Staphylococcus aureus obtained from Ruhengeri Hospital at INES-Ruhengeri 

Microbiology Laboratory where they were preserved in the refrigerator before being used for inoculation 
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on prepared specified media such as MacConkey, Mueller Hinton agar medium, Plate Count Agar 

medium under sterile conditions. 

Prepared media in petri dishes were placed around the Bunsen burner in order to solidify and Salmonella 

typhii and Staphylococcus aureus strains were introduced into the media using a sterilized inoculating 

loop to spread the bacteria on their respective prepared culture medium. The loop sterilized was used to 

draw from the well 2or 3 parallel lines onto the fresh surface of the medium. Cultures of Salmonella 

typhii and Staphylococcus aureus were labeled and incubated for 24 h at 37 oC.  Fifteen test tubes were 

first labeled with different concentrations of leaves crudes extracts. Different quantities of crude extracts 

were weighted using an electronic balance and poured in each labeled test tube containing 1 ml of 

distilled water.  The following were quantities of crudes extracts for different dissolutions: 0.0625; 0.125; 

0.25; 0.5; 1;   2; 4;  8;  16;  32; 64; 128; 256;  512 and 1024 mg. Pure colonies of Staphylococcus aureus 

and Salmonella typhii from the identification medium have been suspended in the physiological water in 

test tubes. The T-glass rod was used to distribute the microorganism in all Petri dishes. Five Petri dishes 

were used for inoculation of each bacterial stain and in each petri dish were put 3 discs containing 

different concentrations as they were labeled on Petri dishes containing bacteria strains. The blank discs 

were filled with different dilutions and located at the corresponding label on Petri dishes containing 

bacteria strains and incubated in the oven set at 37 0C for 24 h. 

The diameter of inhibition was determined by measuring with an appropriate ruler to measure the distance 

from disc containing the crude extracts concentration and the starting point of the visible growth of 

bacteria strains. The distance obtained in mm is recorded with the corresponding crude extract 

concentration. The more short distance implied bacteria resistance to the concentration of crude extract. In 

contrary, long distance implied the susceptibility of the concentration of the crude to inhibit the growth of 

bacteria strains. The supposed minimum inhibitory concentration (MIC) was the least amount of 

antimicrobial agent used that inhibits visible growth of Staphylococcus aureus and Salmonella typhii after 

overnight incubation. The obtained measures of inhibition zone were compared to the standards measures 

of known antibiotics from literature to cure the studied bacteria strains and found out the range of bacteria 

resistance, moderate susceptibility and susceptibility. Recorded data were encoded and computerized and 

then analyzed using Excel to produce graphs and SPSS version 16.0 was used to test the correlation of 

cruds extract concentration and the diameter of inhibition zones.   
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3. Results  

3.1. Crude extract extraction 

Table 1 shows that in leaves of P. guajava, a great quantity of substances was evaporated with water 

during the drying period. Table 1 presents the yield of crud extract obtained from fresh leaves where some 

contents were lost during the process. 

Table 1: Plant material components in leaves of P. guajava 

 

During the maceration process a mass of chemical constituents was lost as presented in table 2. Certain 

components of the sample of the powder used contained volatiles substances which have evaporated with 

the solvent during the maceration process.   

Table 2: Loss during extraction 
Powder content Weight (grs)      % 
Leaves powder 150 100 
Evaporated mass 52,6 35,07 
crude extract 97,4 64,93 

 

3.2. Bacteria growth on media 
Salmonella typhii and S. aureus have grown successfully respectively on Plate Count Agar medium and 

on MacConkey Agar medium. The colonies obtained were found pure in both Petri dishes used for 

inoculation. All petri dishes were not contaminated showing that the experimental conditions were well 

sterilized.  

3.3. Antibacterial activity of leaves crude extracts of P.guajava 
Table 3 shows that the minimum and the maximum inhibition zone of leaves crude extracts of P. guajava 

on S. aureus were higher than those of Salmonella typhii for the same concentration of crude extract. This 

explained the high level of susceptibility of S. aureus to the crude extracts than Salmonella typhii. 

Table 3: Statistics of inhibition zones of P. guajava of bacteria strains 

 

Plant material components Weight (grs) %
Fresh leaves   838,2 100
Dried  leaves 172 20,52
Volatile content 666,2 79,48
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Table 4 shows a high positive correlation between the concentration of crude extracts of P. guajava and 

its inhibition zone on S. aureus with a correlation coefficient of 0.736 and a p value of 0.002 for the 15 

concentrations explaining that an increase in concentration of crude extracts goes with an increase of 

growth inhibition of S. aureus. 

Table 4: Correlation between crude extract concentrations and growth inhibition of S. aureus 

 

The regression of the inhibition and the crude extract concentrations was analyzed and in the the table 5. 

Table 5: Regression analysis of the inhibition and the crude extract concentrations 

 

The result that b1> 0 implies a linear positive regression of the inhibition diameter (Fig. 1). The increased 

concentration of the crude extract goes with the increase in diameter of inhibition zone. 

 
Figure 1: Regression curve fit of the diameter of inhibition of S. aureus 
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A linear positive regression started from a diameter of inhibition between 16 and 18 mm and the activity 

of leaves crude extract of P. guajava increased gradually with the concentration (Figure 1).  

The analysis of the relationship between leaves crude extracts concentrations and the diameter of 

inhibition of the growth of S. typhii showed a significant correlation (Table 6).  

Table 6: Correlation between leaves crude extract and growth inhibition of Salmonella typhii 

 

The correlation coefficient of 0.594 and the p value of 0.02 for 15 sample concentrations explained a 

significant positive correlation between the concentration of crude extracts of P. guajava and its 

inhibition zone on S. typhii so that the increase of leaves crude extracts concentration of P. guajava 

results in an increased diameter of inhibition zone in plate containing S. typhii stains and a linear 

regression is observed (Table 7).  

Table 7: Analysis of regression between leaves crude extract concentrations and the inhibition of 
Salmonella typhii 

 
 

The result obtained on the estimates that b1 > 0 implies a linear positive regression of the inhibition 

diameter and the increase of the concentration of the crude extract goes with the increase in diameter of 

inhibition zone. 

 Figure 2 showed that a linear positive regression started from a diameter of inhibition between 12 and 15 

mm. This means that from a given concentration corresponding to the range between the same ranges, the 

activity of crude extract increased gradually. 
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Figure 2: Regression curve fit of the diameter of inhibition on S. typhii 

3.4. Comparison of the antibacterial activity of leaves crude extracts of P. guajava on the growth of 
Salmonella typhii and S. aureus 
Figure 3 compares the activities of the same concentrations of leaves crude extracts of P. guajava on 

strains of Salmonella typhii and S. aureus. The diameters of inhibition zones of S. aureus are higher than 

those of Salmonella typhii. Salmonella typhii was found more resistant than S. aureus to the leave crude 

extracts of P. guajava activity. This should be due to the differences in bacteria strains structure. At a 

same concentration of crude of extracts of P. guajava the diameters of growth are different. For the same 

concentrations, the smallest inhibition diameter was 0 mm for S. typhii and 10 mm for S. aureus while the 

two last concentrations showed equal inhibition diameter where it was 22.5 mm for S. typhii and 29 mm 

for S. aureus. This should explain the level of the susceptibility of the bacteria strains studied.  

Figure 3: Comparison of the growth inhibition Salmonella typhii and S. aureus 
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4. Discussion 

The results from the present study showed that the minimum and the maximum inhibition zone of P. 
guajava crude extracts on S. aureus were higher than those of Salmonella typhii for the same 
concentration of crude extracts. S. aureus was found more susceptible to the crude extracts than 
Salmonella typhii and this meets the results presented by Gnan & Demello (1999) and Gonçalves et al 
(2008) who indicated that Psidium guajava leaf extract showed good antimicrobial activity 
against Staphylococcus aureus among  nine different strains tested. Leaves crude extracts of Psidium 
guajava were found to react on the growth of both gram positive (S. aureus) and negative (S. typhii) 
bacteria and this is also supported by Henie et al. (2009) and Bhattacharya et al. (2011) who suggested 
that the methanolic extract of P. guajava leaf (GME) was efficient against both Gram-positive and Gram-
negative bacteria.  

Compared to the standard measures of inhibition zone size in disc diffusion method of ciproflaxin, the 
recently used antibiotic for treatment of Salmonella typhii and Staphylococcus aureus infections, where 
�����������
�	��
������������!�����������������
�	���	��
����������"���������mated at 16-20 and the 
�������
�	��������"������ �	�#$�� %&
	
��'�&
	
���$(()*+� Staphylococcus aureus was found resistant to 
Psidium guajava leaves crude extracts from the concentration of 0.0625 to 0.5 mg/ml, moderately 
susceptible from the concentration of 1 to 16mg/ml and susceptible from the concentration of 32 to 1024 
mg/ml of leaves crude extracts while Salmonella typhii was resistant to from the concentration of 0.0625 
to 8mg/ml, moderately susceptible from 16 to 128 mg/ml and susceptible from 256 to 1024 mg/ml of 
leaves crude extracts. Accordingly, Salmonella typhii was found more resistant to Psidium guajava crude 
extract than Staphylococcus aureus when compared to standards according to the appendix (CLSIFDA, 
2013).   

5. Conclusion 

An evaluation of antibacterial activity of Psidium guajava crude extracts on Staphylococcus aureus and 

Salmonella typhii was carried. Leaves crude extracts of Psidium guajava L. of were found to react on the 

growth of both S. aureus and S. typhii. S. aureus was found to be more susceptible to the leaves crude 

extracts than Salmonella typhii which in turn is more resistant to Psidium guajava leaves crude extracts 

than Staphylococcus aureus when compared to the standards. Thus, Psidium guajava leaf extract has a 

potential of providing safe and cheap drugs and drug leads for human use as it has shown to act against 

bacteria strains. Further researches on antibacterial effects of Psidium guajava on S. aureus and 

Salmonella typhii using others plant parts such as root, stems, flowers, fruits and barks and evaluation of 

the antibacterial effects of Psidium guajava on others bacteria strains are recommended.  
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