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Abstract: Guava is commonly used as a medicine against gastroenteritis and child diarrhea by those who cannot afford or do 

not have access to antibiotics. The present study was conducted to clarify the possible effects of antimicrobial activities of 

guava extracts. Its antimicrobial activities was determined against five food-borne pathogens: Staphylococcus aureus (ATCC 

25923), Escherichia coli (ATCC 25922), Bacillus cereus (BTCC 19), Shigella sonnei (BTCC) and Salmonella typhi (BTCC 

197) using disc diffusion method at four different concentrations: 10%, 50%, 75% and 100%. Its antibacterial activity was also 

determined at three different temperatures: 50°C, 75°C and 100°C. The test organisms differed in their reaction to these 

different extracts, but as a whole inhibition of bacterial growth increased with the increased concentration. All the samples 

showed antibacterial activity after heat treatment at 50°C, 75°C and 100°C suggesting that the temperature does not affect the 

activity. Guava extracts showed higher antibacterial activity against gram positive bacteria compared to gram negative bacteria. 

None of the extracts (10%) showed antibacterial activity against these pathogens. The results of the present study assume that 

guava extracts possess compounds containing antibacterial properties that can potentially be useful to control food borne 

pathogens especially diarrhea causing organisms. 
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1. Introduction 

Psidium guajava L. (guava), a fruit plant belonging to the 

family Myrtaceae, is found all over the world. Guava leaves, 

roots, and fruits have been used for the prevention and 

treatment of diarrhea [1, 2]. In several studies, guava showed 

significant antibacterial activity against common food borne 

diarrhea-causing bacteria such as Staphylococcus spp., 

Shigella spp., Salmonella spp., Bacillus spp., E. coli, 

Clostridium spp., and food spoilage bacteria such as 

Pseudomonas spp. [2-5]. Guava is also used medicinally in 

many parts of the world as an anti-inflammatory and 

antiseptic as well as in the treatment of diabetes, 

hypertension, pain, fever, respiratory disorders, 

gastroenteritis, diarrhea and dysentery [6].
 

Guava fruits also contain vitamin C, iron, calcium and 

phosphorus. Guava plants also contain some secondary 

metabolites. Much of guava therapeutic activity was 

attributed to these flavonoids. The flavonoids had 

demonstrated antibacterial activity. Guava also had 

antioxidant properties which were attributed to the 

polyphenols found in the leaves.  

The problem of microbial resistance is growing and the 

outlook for the use of antimicrobial drugs in the future is 

still uncertain. Therefore, actions must be taken to reduce 

this problem, for example, to control the use of antibiotic, 

develop research to better understand the genetic 

mechanisms of resistance, and to continue studies to 

develop new drugs, either synthetic or natural. The 

ultimate goal is to offer appropriate and efficient 

antimicrobial drugs to the patient. Development of 

microbial resistance to the available antibiotics has led 

scientists to introduce the antibacterial activity of 

medicinal plants [7, 8]. The use of plant extracts and 

phytochemicals, both with known antimicrobial 
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properties, can be of great significance in therapeutic 

treatments. In the last few years, a number of studies have 

been conducted in different countries to prove such 

efficiency [10-15]. Many plants have been used because of 

their antimicrobial traits, which are due to compounds 

synthesized in the secondary metabolism of the plant. 

These products are known by their active substances, for 

example, the phenolic compounds which are part of the 

essential oils [16], as well as in tannin [17]. The major 

antimicrobial components of plants and their essential oils 

are, for example, gallotannins in mango, comarins, 

essencial oils, flavonoids, triterpenes and ellagitannins in 

Guava, ellagic acid in grapes, cherries, pomegranate, 

strawberries, raspberries, blackberries, apples and some 

nuts, terpenes in citrus fruits, such as oranges, lemons, 

grapefruit and tangerines, and in cherries [18]. Guava 

juice is very popular in Cuba, Costa Rica, Egypt, Mexico, 

Colombia, Hawaii, Puerto Rico, Venezuela, Malaysia, 

Indonesia and South Africa. The fruit is also often 

prepared as a dessert, in fruit salads. In Asia, fresh guava 

slices are often dipped in preserved prune powder or salt. 

In India it is often sprinkled with red rock salt, which is 

very tart. Because of its high level of pectin, guavas are 

extensively used to make candies, preserves, jellies, jams, 

and marmalades (such as Brazilian goiabada and 

Colombian bocadillo), and also for juices and aguas 

frescas. "Red" guavas can be used as the base of salted 

products such as sauces, substituting for tomatoes, 

especially for those sensitive to the latter's acidity. In Asia, 

a drink is made from an infusion of guava fruits and 

leaves. The author has been working with guava extracts 

which have excellent activity against Staphylococcus 

aureus, Escherichia coli, Bacillus cereus, Shigella sonnei 

and Salmonella typhi. This study is to be undertaken to 

develop antibiotic substitute for the reduction of 

pathogens in foods or food items in Bangladesh. This can 

motivate farmers to grow guava for which they can earn 

money. This will create employment opportunities in the 

country. 

2. Materials and Method 

2.1. Sample 

Guava was collected the New Market of Dhaka city (local 

species)  

2.2. Test Organisms 

A total of 5 species of frequently reported food borne 

pathogens were used as test organisms in this study. The 

name of organism, type culture and source of collection were 

listed in Table 1. The long-term stock cultures of the test 

organisms were maintained in 20% glycerol in cryogenic 

vials and were kept at -70°C. Working cultures were 

maintained on Nutrient Agar slants and were kept at 4°C. The 

Nutrient Agar slants cultures were periodically transferred 

onto fresh Nutrient Agar slants. 

Table 1. Test organisms used in this study. 

Organisms 
No. of type 

culture 
Source 

Staphylococcus aureus ATCC 25923 Professor. Skerman, Australia 

Escherichia coli ATCC 25922 INFS, DU 

Salmonella typhi. BTCC 197 ICDDRB’B 

Bacillus cereus BTCC 19 Professor. Skerman, Australia 

Shigella sonnei BTCC INFS, DU 

2.3. Media 

Two types of media were used for the determination of 

antibacterial activity of the guava 

2.3.1. Nutrient Agar (NA) 

Nutrient agar was used as a basal medium. Nutrient agar is 

reliable generally for susceptibility testing. Dehydrated 

Nutrient agar was used. 

2.3.2. Nutrient Broth (NB) 

Nutrient broth was prepared for the inocula preparation. 

Nutrient broth contained all the components of the Nutrient 

Agar except the agar. 

2.4. Method 

2.4.1. Preparation of Sample Extracts 

Fresh guava was purchased from the New Market of 

Dhaka city. The guava was peeled to obtain the edible 

portion. 250 g edible portion of the guava was chopped in a 

blender. Then this chopped material was filtered through 

Whatman filter paper to obtain the fresh extracts of the 

products. This fresh extracts was used after making their 

concentration 10%, 50%, 75% and 100%. 

2.4.2. Preparation of Nutrient Agar 

Nutrient agar was prepared from a commercially available 

dehydrated base according to the manufacturer’s instructions. 

Immediately after autoclaving, it was allowed to cool in a 

45°C to 50°C water bath. The freshly prepared and cooled 

medium was poured into sterile glass flat-bottomed Petri 

plate on a level, horizontal surface to give a uniform depth of 

approximately 4 mm. The agar medium was allowed to cool 

to room temperature and, the plate was used on the same day, 

or was stored in incubator (37°C). 

2.4.3. Impregnation of Filter Paper Discs 

Discs (6 mm in diameter) made of Whitman filter paper 

no.1 (ADVANTEC; Toyo Roshi Kaisha, Ltd. Japan) were 

impregnated with 50 µl of each 10%, 50%, 75% and 100% 

diluted extracts and were then dried at 40ºC for overnight in 

hot air oven and were stored at 4°C until use. Negative 

control (with no extracts) was prepared.  

2.4.4. Preparation of Inocula 

One loopful of inoculum of each test organism from 

cryogenic vial was transferred into 9 ml of sterile Nutrient 

Broth (NB) and grown at 37°C for 24 hours. One loopful of 

the NB culture was then streaked into the Nutrient Agar plate 

and grown at 37°C for 24 hours. 

The inocula of the test organisms were prepared by 
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transferring 3 to 4 colonies of the cultures on Nutrient Agar 

into 9 ml of sterile NB and incubated in shaking water bath 

set at 37°C for 12 to 18 hours. 

2.4.5. Inoculation of Test Plates 

Within 15 minutes after adjusting the turbidity of the 

inoculums suspension, a sterile cotton swab was dipped into 

the adjusted suspension. The swab was rotated several times 

and pressed firmly on the inside wall of the tube above the 

fluid level. This removed excess inoculums from the swab. 

The dried surface of a Nutrient agar plate was inoculated by 

streaking with swab over the entire sterile agar surface. This 

procedure was repeated by streaking two more times, rotating 

the plate approximately 60º each time to ensure an even 

distribution of inoculums. 

2.4.6. Application of Discs to Inoculated Agar Plates 

The guava extracts impregnated discs were dispensed 

onto the surface of the inoculated agar plate at appropriate 

spatial arrangement using an ethanol dipped and flamed 

forceps. Each disc was pressed down to ensure complete 

contact with the agar surface. The discs were placed so 

that they are no closer than 24 mm from centre to centre 

of the discs. For each plate 4 discs were placed. The plates 

were inverted and placed in an incubator at 37°C for 24 

hours 

2.4.7. Evaluation of Plates 

Antibacterial activity was evaluated by measuring the 

zones of inhibition in mm (including the 6 mm disk) with 

calipers near the agar surface and the results were recorded. 

A reading of 6 mm means no zone of inhibition. The end 

point was taken as complete inhibition of growth as 

determined by the naked eye. Each sample was tested in 

triplicates and assay in this experiment was repeated thrice. 

Each sample was tested in 10%, 50%, 75% and 100% 

concentrations. 

2.4.8. Effect of Temperature on Antimicrobial Activity of 

Guava 

The effects of temperature on antimicrobial activity of 

guava extracts were determined by the defined methods [19]. 

2.4.9. Determination of Antimicrobial Activity at Different 

Temperatures 

After the temperature treatment of each raw sample 

extracts at 50°C, 75°C and 100°C, the antibacterial activity of 

these raw extracts was carried out against the test organisms. 

The antibacterial activity was assayed by the disc diffusion 

methods. 

2.4.10. Statistical Analysis 

The inhibition zones were calculated as means ± S. D. 

(n=3 or 4). The significance among different data was 

evaluated by analysis of variance (ANOVA) using Microsoft 

Excel program. Significant differences in the data were 

established by least significant difference at the 5% level of 

significance. 

3. Results and Discussion 

Table 2. The antibacterial activity of Guava extracts. 

Organisms 

Zone of inhibition (mm) 

Concentration % 

100% 75% 50% 10% 

Staphylococcus 

aureus 
12.67±1.25 10.5±0.41 9.33±1.55 - 

Salmonella typhi 9.83±0.24 8±0.82 - - 

Escherichia coli 13.5±0.41 12±0.41 10.17±0.24 - 

Bacillus cereus 17±1.22 13.33±0.9 11±1.41 - 

Shigella sonnei 8.67±0.47 - - - 

Zones of inhibition were measured as the diameter (in 

millimeters) and include the 6-mm-diameter disc. Data are 

mean ± standard deviation. 

 

Figure 1. Antibacterial activity of guava extracts. 

Table 3. Effect of temperature on antibacterial activity of Guava extracts. 

Organisms 

Zone of inhibition (mm) 

Temperature in °C 

100°C 75°C 50°C 

Staphylococcus aureus 11.5 15.67±0.94 14.33±0.62 

Salmonella typhi - 8.33±0.62 10.17±0.24 

Escherichia coli - - - 

Bacillus cereus 10.67±0.94 9.67±1.03 7±0.41 

Shigella sonnei - 6.5 6.83±0.24 

Zones of inhibition were measured as the diameter (in 

millimeters) and include the 6-mm-diameter disc. Data are 

mean ± standard deviation. 

 

Figure 2. Effect of temperature on antibacterial activity of guava extracts. 
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With the view of searching local and common plants 

having antibacterial properties for application in preventing 

food-borne diseases, guava extracts were examined in this 

study. Their raw aqueous extractions were screened for their 

antibacterial activity against 5 common food-borne 

pathogens. All of them were positively screened against 

them. 

Guava extracts have previously been demonstrated as 

broad spectrum antibacterial. Most recently Goncalves et al 

[20] reported antimicrobial effect of guava extracts. This is 

therefore, in pursuance of the efforts to search for drugs from 

plants and the verification of the scientific basis of some 

known practice in traditional medicine. 

In this study, different concentrations of guava extracts 

were prepared instantly. Different concentrations were 

prepared such as 100%, 75%, 50% and 10% by addition of 

sterile distilled water to the raw extracts. The findings of 

guava extracts of different concentration correlated with the 

findings of Goncalves et al. [20] who applied guava extracts 

against food borne pathogen and spoilage bacteria. The guava 

extracts under this study consist of phenolic componenets, 

which render them effective against the test microorganisms. 

This was confirmed by Malaviya et al. [21]. And the 

observations in case of guava extracts matched with that of 

the finding of Hoque et al. [22]
 

and showed that the 

antibacterial activity of guava and guava leaf extracts mostly 

attributed to the action of its principal phenolic components 

and both of these exhibit significant bactericidal activities 

when tested separately. However, subsequent studies provide 

evidence that phenolic compounds, particularly flavonoids, 

are responsible for antibacterial properties of guava [22]. 

These observations also correlated with Ismail et al. [23] who 

exhibited the antibacterial activity of guava against food 

borne pathogens. 

In this study the antibacterial activity of guava extracts 

was determined against five bacteria by the disc diffusion 

method [24]. The blank discs (negative control) did not show 

any inhibiting activity for all the five bacteria studied. The 

results presented in Table 2 and 3 showed that the guava 

extracts under investigation exhibited marked antibacterial 

activity as evidenced by their zones of inhibition. This 

finding is reasonable; because, antibacterial activity of fruits 

depend on several factors, which include: a) different species, 

b) composition and concentration, c) microbial species and 

its occurrence level, d) processing conditions and storage 

[25-26]. These results were correlated with the findings of 

previous study of Malaviya et al. [21], who also applied raw 

extracts. In a similar study by Hoque et al [22], guava and 

neem were tested for antibacterial activity against Listeria 

monocytogenes (five strains), Staphylococcus aureus (four 

strains), E. coli 0157: H7 (six strains), Salmonella enteritidis 

(four strains), Vibrio parahaemolyticus, and Bacillus cereus, 

and five food spoilage bacteria: Pseudomonas aeroginosa, P. 

putida, Alcaligenes faecalis, and Aeromonas hydrophila (two 

strains). All juices were effective in inhibiting the growth of 

these species except E. coli 0157: H7 and Salmonella 

enteritidis. 

The results of this work showed that the raw aqueous 

extract of guava extracts have antibacterial properties. For all 

extracts, the widest zones of inhibition in guava extracts were 

obtained with Bacillus cereus; the narrowest zones of 

inhibition were obtained with Shigella sonnei with normal 

temperature.  

Guava extracts showed range of inhibition zones between 

17-8.67 mm. similar types of results were shown by different 

scientists [27-30]. 

Temperature is one of the major factors which have 

influence on bioactive compound. The effect of temperature 

was also determined in this study. The guava extracts with 

heat were showed activity with little variation compared to 

non heated extracts. The results showed the diameters for the 

zone of inhibition were almost same (with little variation) up 

to 75
o
C and at 100

o
C it showed some decreased activity. This 

might be due to partial exhaustion of bioactive components at 

high temperature above 60
o
C. Similar type of findings was 

reported by Hoque et al. In this study, generally the highest 

activity was found at 50
o
C which was similar to the report of 

Hoque et al. [22]. Effective antibacterial activity of these 

extracts at 50
o
C suggested that these compounds may be used 

as even in the high temperature. 

Guava extracts inhibits both gram positive and gram 

negative bacteria. In this study, there was two gram positive 

and three gram negative bacteria. Staphylococcus aureus & 

Bacillus cereus are gram positive bacteria and E. coli, 

Shigella sonnei & Salmonella typhi are gram negative 

bacteria. Bacillus cereus (a gram positive bacterium) was 

showed maximum zones of inhibition in guava extracts. If 

this study was done with several gram positive bacteria, there 

will be possibility of finding a variation between gram 

positive and gram negative bacteria which was found by 

Hoque et al. [22]. It is noted worthy that the antibacterial 

activity of guava leaf extracts were dependent on the 

concentration of the extracts [31]. 

4. Conclusion 

As the rapid emergence of drug-resistant organisms 

necessitates the continuous search of new antibacterial 

substances, natural products may act as alternative for 

antibiotics and chemotherapeutic agents in certain 

circumstances. The results showed that the extract of P. 

guajava were able to inhibit the bacteria used in this study 

with different degree of inhibition. The information obtained 

may provide validation for its reported medicinal uses. In this 

way, we can establish safeguard against food borne 

pathogens especially diarrhea causing pathogens and develop 

a healthy nation. 
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