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Abstract                                                                                                                                   

Background: Garlic (Alliums sativa) and Onion (Alliums cape) are medicinal plants that  

contain chemo-therapeutic substances used in synthesis of drugs. Their use has been in practice 

since a long time ago. Garlic and onion possess many biological activities including 

antimicrobials, antioxidants, anti carcinogenics, immune modulator and biotic action. The 

biological and medical effects of garlic and onion are mainly due to their high content of 

oregano-sulfur compounds, such as alien and allicin and their breakdown products. 

Objective: To study the in vitro correlation of antimicrobial activity of garlic and onion extracts 

on some clinical isolates.                                                                                                                              

Materials and methods: The antibacterial effects of garlic, onion and a combination of 

garlic and onion were determined against three Gram-positive bacteria: Staphylococcus aurous, 

Enterococcus  faecalis, Bacillus and five Gram-negative bacteria: Klebsiella pneumoniae, 

Salmonella typhi, Escherichia coli, Proteus vulgaris, Pseudomonas aeruginosa. These bacterial 

species were activated and cloned for three successive times on nutrient agar and stored on 

nutrient agar slants. The identification of these organisms was confirmed using conventional 

biochemical tests. Sensitivity testing was made by the agar diffusion method.  

Results: The antibacterial activity of ethanol extracts of Alliums sativa and Alliums cape 

showed inhibition zones of Gram-positive and Gram negative pathogenic microbes. All 

organisms tested were highly sensitive to garlic ethanol extract and the combination of garlic 

onion. All organisms tested (other than Bacillus species) were not found inhibited by onion 

extract.                                                                                                                                               

Conclusion: The antimicrobial activity of garlic extract was highly effective against the bacterial 

pathogens studied; however, the antimicrobial activity of onion extract was poor.  
 

Key words: Garlic and onion ethanol extracts, Antimicrobial activity. Clinical isolates.                                                                                                                               
 

Introduction                                                                                                                    
 
 

History of herbal medicine had begun with the earliest Man. The first written herbal record was 

in 2800 BC and herbal medicine is practiced today in many countries around the world. 
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Some of the advantages of herbs over the formulated drugs are that they typically have fewer 

side effects and may be safe to use over a long time. They are inexpensive compared to 

formulate drugs and they are readily available1.  

Bacterial resistance to antibiotics is increasingly becoming a concern to public health. Currently 

used antibiotic agents are failing to bring an end to many bacterial infections due to super 

resistant strains. Plants have a great potential for producing new drugs of great benefit to 

mankind. There are many approaches to the search for new biologically active principles in 

higher plants. One of such resources is folk medicine,  and systematic screening of them may 

result in the discovery of novel effective compounds2.                                                                                    

The plant garlic (Alliums sativa) and onion (Alliums cape) belong to the family Alliaceous and 

the genus Alliums. They are cultivated abundantly in India. Flavoniods substance is abundant in 

onion but practically absent in garlic. Alliums vegetables, particularly garlic (Alliums sativa.) 

exhibit a broad antibiotic activity against both Gram-positive and Gram-negative bacteria. From 

the published research articles it is clear that the raw juice of garlic was effective against many 

common pathogenic bacteria and against the strains that have become resistant to antibiotics. 

Besides that, garlic may have the ability to prevent and manage viral, fungal and even helminths 

infections. Newly obtained garlic has been found to impart a significant role in managing food 

poisoning through killing the causative agents such as Escherichia coli3.                                                  

Onions exhibit their antimicrobial activities against Gram negative and Gram positive bacteria. 

Onion is used as antiseptic, antihelminthic, antispasmodic, carminative, diuretic, cholagenic , 

diaphoretic and expectorant. It is used also for coughs, flu, parasites, wound, burns, dog bites, 

bee stings, ear aches, athletes' foot, warts, baldness, toothaches, intestinal infections, kidney 

infections, contaminated blood and heart failure. Raw onion can completely sterilize the mouth 

and throat4 .  

This paper aimed to evaluate the antibacterial activity of ethanol extracts of garlic, onion and  

garlic +onion extracts against some microbial bacteria; and to compare the result of zones of 

inhibition for all isolates. It also dealt with comparing the results of zones of inhibition for all 

isolates with the formal antibiotics: ciprofloxacin, gentamicin, cephalexin, augmentin and 

imipenem as control. 
 

Materials and methods                                                                                                          
 

A total of five Gram negative and three Gram positive bacterial isolates were investigated in this 

study. These isolates were activated and cloned three successive times on nutrient agar and 

preserved on nutrient agar slants at 4ºC. The identification of these organisms was performed 

using conventional biochemical tests which revealed the 3 Gram-positive species 

(Staphylococcus .aurous, Enterococcus faecalis, Bacillus spp.) and 5 Gram-negative species 

(Klebsiella pneumoniae, Salmonella typhi, Escherichia coli, Proteus vulgaris, Pseudomonas 

aeruginosa).   

Fresh garlic and onion bulbs were collected. The bulbs were cleaned, peeled, and cut into small 

pieces; then grounded using an electric blender and placed in clean containers. Then ethanol 

extracts were prepared by soaking 200 grams of garlic and onion into 200 ml ethanol (96%) and 

left to stand for 24 hrs and then filtered (using Millipore 0.45 filter paper) and alcohol was  
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allowed to evaporate. These extracts were considered as the 100% mixture, from which 75% and 

50%  dilutions were prepared using dimethyl sylphoxide (DMSO).  

In vitro antibacterial activity testing was performed using agar well-diffusion assays according to 

the National Committee for Clinical Laboratory Standards (NCCLS)5. A loopful from the 

bacterial isolates were inoculated into nutrient broth, incubated at 37°C for 18 hours. The 

bacterial suspensions were diluted with normal saline, turbidity was adjusted and compared with 

the McFarland standard (No. 0.5) to yield a uniform suspension containing 1.5×108 CFU/ ml.   

A cotton swab was dipped and the bacterial suspension was streaked on entire Mueller-Hinton 

agar surface plates and the plates were left for 5-15 minutes at room temperature to dray. The 

Mueller-Hinton agar plates were cut into three wells (5 mm diameter) by cork borer; and 100 μl 

of garlic extract, onion extract, and garlic + onion extract were dropped in these wells. All plates 

were incubated at 37°C for overnight growth. After 24 hrs incubation, each extract was noted for 

zones of inhibition around each isolate. The diameters of the zones of inhibition were measured 

by a scale in millimeter (Fig. 1).   

 

 
 

Fig. (1): Antibacterial activity of garlic and onion extracts                                                                                    

at different concentrations 

 

Sensitivity testing for all bacterial isolates were conducted using agar well-diffusion assays 

according to the National Committee for Clinical Laboratory Standards (NCCLS)5. The formal 

antimicrobial agents employed were: ciprofloxacin, gentamicin, cephalexin, and augmentin. 

Imipenim antibiotic is used as control.                                                                                          

Data were analyzed by computer software, using the Statistical Package for the Social Sciences 

(SPSS) program and  manual master sheets. 
 

Results  
 

The ethanol extracts of garlic and onion were evaluated to test their antimicrobial activity against 

five Gram negative and three Gram positive bacterial species. The antimicrobial potential of the 

experimental plants was evaluated according to their zone of inhibition against various 

pathogens. The search for antimicrobials from natural sources has received much attention and  
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efforts had been put to identify compounds that can act as suitable antimicrobials agent to 

replace synthetic ones.                                                                                                                                  

Fig. (2) shows the antibacterial activity of garlic and onion extracts at 100% concentration on 

clinical isolates as compared with formal antibiotics  

 

 

 
 

Fig. (2) Antibacterial activity of garlic and onion extracts                                                                                    

at 100% concentration on clinical isolates as compared with formal antibiotics  

 
T 

The 100% extract concentration of garlic and onion had the highest antibacterial activity against 

all bacterial species isolated. Also all bacterial species investigated were sensitive to the 100% 

concentration of garlic extract. Bacillus species was the only bacterial species sensitive to the 

100% concentration of onion extract. Furthermore, all bacterial species investigated were also  

sensitive to the 100% concentration of garlic and onion extract combination.                                              

As regard the sensitivity pattern of the organisms studied, Enterococcus faecalis and Klebsiella 

pneumoniae were the most susceptible species to ciprofloxacin and gentamycin. The control 

antibiotic (imipenim) was found to have the highest antimicrobial activity against Staphylococcus . 

aurous (Table 1)  
 

Discussion   
 

These compounds have significant therapeutic application against human pathogens including 

bacteria, fungi or virus. Numerous studies had been conducted with extracts of various plants, 

screening antimicrobial activity as well as discovery of new antimicrobial compounds6 . 

Therefore, medicinal plants are finding their way into pharmaceuticals and food supplements. In 

this study, garlic extract showed a wide inhibition zone followed by the combination of garlic 

and onion extract.  

The results obtained in this study explained the relatively higher therapeutic efficacy of the plant 

materials on both Gram positive and Gram negative bacteria .There are several advantages for  
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the use of spices that was derived from plant origins as dietary supplements or alternative 

medicine manifested by reduction in chances of developing antibiotic-resistant bacteria that 

resulted from the frequent use of antibiotics. Besides, medical herbs may decrease the cost of 

treatment and minimizes the development of adverse drug reactions. The garlic extract, onion 

extract, and their combination may prevent infection with pathogenic organisms; and support 

their resistance against antibiotics.                                                                                                                        

It is recommended to focus more light on medicinal herbs to clarify their advantages  and clinical 

applications in order to obtain low cost treatment and prevents recurrent infections.  

  

Table (1) Inhibition zones of formal antibiotics (mm) against the bacterial isolates 

 
 

Isolates 
 

Ciprofloxacin 
 

Augmentin 
 

Cephalexin 
 

Gentamycin 
Imipenim 

'Control' 
S. aurous  25 25 20 21 41 

Bacillus spp.  26 9 0 20 35 

Ent. faecalis  27 23 0 12 30  

K. pneumoniae  27 0 15 27 29 

Sal. typhi 33 14 13 21 33 

E. coli 30 15 0 20 23 

P. vulgaris  24 13 11 20 25 

Ps. aeruginosa 20 19 11 20 25 

 
 

Conclusion: The antimicrobial activity of garlic extract was highly effective against the bacterial 

pathogens studied; however, the antimicrobial activity of onion extract was poor.  
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