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ABSTRACT 

Background: Plant extracts play a crucial role in biological activity in recent years the extraction of 

some active material from some plants indicates good activity challenging the excess types of bacteria 

without side effects. Methods: Simple extraction is used to extract garlic using water as a solvent and 

ethanol for propolis. the Garlic and Propolis extract used on the Staphylococcus aureus which was 

isolated and identified from diabetic foot patients after culturing the bacteria on Mullar Hinton media 

the biological activity was measured for the Garlic and Propolis extract. Results: The elevated 

concentration of the garlic extracts (C) produced elevated inhibition by S. aureus (32 mm); the smallest 

inhibition zone was detected by Staphylococcus aureus  (19 mm) in the minimal concentration of the 

garlic extracts. While the elevated concentration of the propolis extracts produced the elevated 

inhibition zone by S. aureus (20mm), the smallest inhibition zone (14mm) was detected by 

Staphylococcus aureus in the low concentration of propolis extract. The inhibition zone of the garlic 

extracts (at 5% concentration) was the larger than the propolis extract at 5g\ml against S. aureus (32 

vs 20  mm). The MIC method by S. aureus of the garlic extract resulted 12.5 mg/ml, while, the propolis 

extract resulted 3.2 mg/ml. The MBC recognized by the lack the growth of the tested bacteria that 

inoculated from the inhibition well initial from the maximum concentration (100 mg/ml) reached to the 

concentration equivalent the minimal MIC. The garlic extract exhibited an absence growth of bacteria 

for total inoculation which confirmations potentially bactericidal action to S. aureus have an MBC at 

12.5 mg/ml. Conclusion: The elevated concentration of the garlic extracts produced the elevated 

inhibition towards S. aureus as well as the least inhibition zone detected in the minimal concentration 

of the garlic extracts towards Staphylococcus aureus. Whatever, the concentration of the garlic extracts 

that used in the present study, the inhibition zone was larger as compared with propolis. The results 

indicate that the garlic extract was more active than the propolis extract. The results prove the efficiency 

of garlic extract, which makes them suitable for medical treatment used as an ointment form or tablet 

to treat ulcers suffered by patients with chronic diabetes.    
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INTRODUCTION 

      Diabetic Foot Ulcers (DFUs) are a serious 

complication of diabetes that can lead to severe 

consequences, including the need for 

amputation, hospitalization, and even death. 

The impact of DFUs is particularly significant 

in developing countries where healthcare 

facilities may be lacking and awareness of this 

condition is lower⁽¹⁾. The burden of diabetes-

related foot complications is expected to 

increase in the future, highlighting the 

importance of improving resources and access 
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to specialists for the treatment of DFUs⁽²⁾. 

Therefore, it has become necessary to find 

easily available herbal extracts to treat it⁽³⁾.     The 

constant emergence of the bacterial resistance to 

several antibiotics may bring about lethal 

infections due to the production of both Gram-

positive and Gram-negative bacteria⁴. High 

doses of these antibiotics also can affect balance 

in the intestinal microflora and, possibly, 

intensify the spreading of methicillin resistant 

Staphylococcus aureus⁵.  

      Traditionally plant and their extracts have 

been used in treatment of infections due to 

pathogens. It was also ascertained that many 

plants exhibit anti-microbial activity⁽⁶⁾, such as 

the Allium sativum L., and propolis. Garlic 

(Allium sativum Linn); belonging to Liliaceae 

family related to onion is known to possess 

medicinal values. That is why it is relevance to 

modern medicine: The juice contains more than 

200 different chemicals. Allicin the main 

constituent in garlic known as allyl 2-

propenethiosulfinate or diallyl thiosulfinate 

possesses high antimicrobial action. Allicin is 

produced as a result of garlic which is chopped 

or crushed⁸.  Another plant extract is Propolis 

which is a resin collected by honey bees from 

plants having antioxidant, antibiotic, antiviral, 

local anaesthetic and anti-inflammatory 

benefits⁽⁹.⁾ All these are due to its constituent 

which includes resins, aromatic oils, flavonoids, 

vanillin, isovanillon, caffeic acid, benzoic acid, 

ascorbic acid, benzyl alcohol, cinnamic acid, 

etc. A lot of studies have been conducted to 

determine the effect of propolis on antioxidant 

and antimicrobial activities¹⁰ .The recent 

increase in antibiotic resistant strains has led to 

revival of interest in the antibacterial properties 

of the herbal plants and propolis. Some 

seasoning plants have been reported to have 

varying degree of antibacterial properties; 

however, garlic possesses outstanding 

antibacterial characteristics and has the history 

of uses in traditional medicine for the treatment 

of infectious diseases, especially against the 

Gram-positive bacterium S. aureus 11. 

PATIENT AND METHOD 

Preparation of Garlic Extract including 

Collection 

       Garlic used in this study was fresh garlic of 

Allium sativum species bought from the local 

market and was prepared as follows. The first 

procedure included washing the garlic with 

running water, washing it again with ethanol 

then with distilled water. The cleaned garlic was 

then dried using an incubator Most of the steps 

were realized aseptically. Secondly, The garlic 

bulbs were then peeled, weighed, and sliced into 

small slices with a sterilized knife. This used an 

electric grinder whereby these pieces were 

grinded into a puree. To eliminate any solid 

matter, the puree was poured to a sterile 

cheesecloth through which it was filtered. The 

obtained crude extract was kept in the sterile and 

capped bottle at the temperature 4ºC – 8ºC for 

the subsequent experiments according to the 

protocol described in the work of ⁽¹².⁾ The garlic 

extracts were further diluted with distilled water 

in such a manner that three analyte 

concentrations were prepared. Concentration A 

was prepared by mixing 2. with 7 Minute 

Simple ingredients needed; 5 ml Garlic Extract. 

5 ml of sterile distilled water Only. 

Concentration B was prepared from the garlic 

extract by mixing 5 ml of it with 5 ml of sterile 

distilled water. Finally, Concentration C was 

prepared by mixing 7. garlic solution for 5 ml 

with 2. The addition of the distilled water is 

done by using 5 milliliters of it. 

Collection and preparation of Propolis 

     Five grams of propolis powder dissolved in 

(100) ml of ethyl alcohol at a concentration of 

(70%). After that, it was transferred to a shaking 

device for an hour and then left. The material 

was placed in a dark bottle and kept in the 

laboratory for ten days. After that, the material 

was filtered using filter papers, then the filtrate 

was evaporated using a German bath device 

(water path) until a thick mass of sticky resinous 

material was obtained. Propolis extracts were 

diluted with distill For preparation of the 1st 

concentration (A), 2. This was done by addition 
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of 5 ml propolis extract to 7. 5 ml of sterile distill 

water. For the second concentration (B), 

dilution of propolis extract involved mixing 

propolis extract with 5 ml of sterile distilled 

water. The third concentration (C) was made by 

blending 7. When examining the efficacy of 

propolis used for respiratory diseases, trachea 

infections in particular, the following dosages 

were used: 5 ml of propolis extract with 2. 5 ml 

of Distilled Water which should be sterile. 

Microorganisms 

     24 isolates of staph aureus isolated from 

diabetic foot patients were obtained from Al-

Amin Center for Scientific Research in Najaf.  

Disc Diffusion Method Procedure 

     Therefore, to assess antimicrobial activity 

the presence of extracts was tested. A bacterial 

suspension was adjusted to a 0. 5 McFarland 

standard and spread on to Mueller–Hinton agar 

plates with the help of cotton swab. An 

appropriate stereility filter paper disks of 6mm 

diameter was later used and each disk was 

spotted with 10µl of the desired concentration of 

the plant extract. For each extract, three 

concentrations were prepared: The second one 

is the following: 5, 5, and 7. 5 µl to all garlic and 

propolis extracts. The agar plates were then 

placed in incubator at 37°C for the next 24 

hours. Incubation was then done and the 

antimicrobial effect was tested by a 

measurement of the inhibition zone diameter⁽¹³ .⁾ 

The outcomes thereof are the inhibition zones of 

garlic and propolis extracts in Table 1 and 

Figure 1.  

Determination of Minimum inhibitory 

concentration (MIC)(garlic extract, propolis 

extract) 

      Antibacterial potentials of garlic and 

propolis extract on standard bacterial strains 

was further investigated by determining their 

minimum inhibitory concentration micron. 

Minimum inhibitory concentration (MIC) value 

of garlic and propolis extracts were also 

evaluated through Broth microdilution method 

following the protocols of clinical and 

laboratories standards institute. Dilutions of the 

extracts twofold were done and the 

concentration tested for were 100μg/ml, 

50μg/ml, 25μg/ml and 12. 5, 6. 25, 3. 12, 1. 56, 

0. 78, 0. 39, and 0. 195 mg/ml, and were re-

spread into two 96-well microplates. Alkaline 

bacterial suspensions grown to the logarithmic 

phase were diluted to a turbidity of 0. 5 

McFarland standard, which corresponds to 1 × 

10^8 cfu/ml [15.] Afterwards bacteria were 

inoculated in to the wells of each plate and the 

plate were incubated at 37°C for 24 hours. Next, 

resazurin was added into each well followed by 

incubation for further 30 min to determine any 

possible variations of the observed color in 

comparison with the control. Wells containing 

only bacteria suspension and nutrient broth 

added, represented positive growth controls 

while nutrient broth added with bacteria 

suspension and garlic or propolis extracts 

represented negative growth control. 

 

RESULTS 

Disc diffusion method 

          After 24 hours have passed from the 

incubation process of selecting 24 

Staphylococcus aureus isolates, the damping 

diameters formed around the pits filled with 1 

ml of different concentrations for each extract 

are measured in millimeters, measured by a 

ruler. The results of the inhibition zone 

diameters for the samples treated by garlic 

extract are shown in (Tab. 1). The S. aureus 

cultured on agar plate with garlic extract zone of 

inhibition is presented in (Fig. 1) the 

antibacterial activity of garlic extracts and 

propolis extract separately, which are shown in 

(Fig.s 2 and 4). The S. aureus cultured on agar 

plate with propolis extract zone of inhibition is 

presented in (Fig. 3). The results of the 

inhibition zone diameters for the samples 

treated by propolis extract are shown in (Tab. 2). 

The whole different garlic extract 

concentrations and propolis extract 

concentrations exhibited diverse inhibition 
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zones, indicating to an antibacterial effect of 

Garlic and Propolis Extract on the 

Staphylococcus aureus shown in (Fig. .5). The 

elevated concentration of the garlic extracts (C) 

produced the elevated inhibition by S. aureus 

(32 mm); the smallest inhibition zone was 

detected by Staphylococcus aureus  (19 mm) in 

the minimal concentration of the garlic extracts. 

While the elevated concentration of the propolis 

extracts produced the elevated inhibition zone 

by S. aureus (20mm), the smallest inhibition 

zone (14mm) was detected by Staphylococcus 

aureus in the low concentration of propolis 

extract.  Whatever the garlic extracts 

concentration used, the inhibition zone was 

larger as compared with inhibition zone created 

by propolis at the same concentration. The 

inhibition zone of the garlic extracts (at 5% 

concentration) was the larger than the propolis 

extract at 5g\ml against S. aureus (32 vs 20  

mm). 

The MIC method  

       The result of MIC method by the garlic 

extract of S. aureus resulted 12.5 mg/ml, while, 

the propolis extract resulted 3.2 mg/ml. The 

MBC recognized by the lack the growth of the 

tested bacteria that inoculated from the 

inhibition well initial from the maximum 

concentration (100 mg/ml) reached to the 

concentration equivalent the minimal MIC. The 

effect of garlic extraction and propolis on the 

bacteria Staphylococcus aureus by the MIC 

method shown in Fig. (6,7). The garlic extract 

exhibited an absence growth of bacteria for total 

inoculation which confirmations potentially 

bactericidal action to S. aureus have an MBC at 

12.5 mg/ml.

Figure 1. S. aureus cultured on agar plate with garlic extract zone of inhibition. 

 

Table (1): The inhibitory diameters of the by garlic extract 

 

 

 

 

 

Table (2): The inhibitory diameters of the by propolis extract 

  

 

 

 

 

 

Concentration of garlic extract Inhibition zone (mm) 

2.5 19 

5 26 

7.5 32 

Concentration of propolis extract Inhibition zone (mm) 

2.5 14 

5 18 

7.5 20 

7.5mg/ml of garlic 

extract 

5mg/ml of garlic extract 
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Figure (2 ) Antibacterial activity by garlic extracts. 

 

       
         Figure ( 3) S. aureus cultured on agar plate with propolis extract zone of inhibition  

                  

 
Figure (4 ) Antibacterial activity by propolis.  
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   Figure 5 Effect of Garlic and Propolis Extract on the Staphylococcus aureus 

 

 

 

 
Figure (6 ) show effect of garlic extraction on bacteria Staphylococcus aureus by  the MIC 

method  

 

 

 
Figure (7 ) Show effect of propolis extract on bacteria Staphylococcus aureus by the MIC 

method. 

 

100mg/ml of garlic extract 

test+ nnutrient broth 

organism+ 

MIC 12.5mg/ml 

100mg/ml of propolis 

extract+nutrient broth 

Mic 3.2mg/ml  
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DISCUSSION 

Disc diffusion method 

     In recent years, the resistance of bacteria to 

antibiotics used in treatments has increased. 

This has led to an increase in the interest of 

scientists in the antibacterial activity of herbal 

plants as well as the study of the antibacterial 

activity of propolis. Garlic has been used as an 

effective source to eliminate bacteria and a 

traditional medicine against infectious 

diseases. Apparent antibacterial activity 

against S. aureus. this result agree with the 

study of Guzmán ⁽¹⁶⁾ that evaluate of propolis 

and garlic extracts to inhibit Staphylococcus 

aureus growth, also show that combinations 

garlic and propolis only small concentrations 

inhibit growth of Staphylococcus aureus, 

garlic and propolis have an antagonistic effect 

at high concentration. 

      Garlic extract proved to have a high 

inhibitory effect against Staphylococcus 

aureus compared with Propoli extract, and this 

was noticed when using concentrated solutions 

of it. When using highest concentration of 

garlic and propolis extract (7.5mg /ml), larger 

inhibiting zones, this study was agree with the 

study of Mohammed ⁽¹⁷⁾ that show the highest 

concentration D of garlic extract towards S. 

aureus with maximum inhibiting zones 33mm. 

Also agree with the study of  Borozan ⁽¹⁸⁾. 

 

The MIC method 

      The garlic extract MIC on S. aureus arisen 

with 12.5 mg/ml concentration. These results 

achieved that garlic is a good antibacterial 

against other Gram-positive, that must be 

investigated by further studies. The result of 

present study slightly diverse with Nejad ⁽¹⁹⁾ 

results that presented MIC of the garlic extract 

was 7.5 mg/ml to  inhibit growth of S. aureus. 

While, the study of Mohammed ⁽¹⁷⁾ that show 

MIC of the garlic extract was 1.56 mg/ml.  The 

garlic extract exhibited an absence growth of 

bacteria for total inoculation which 

confirmations potentially bactericidal action to 

S. aureus have an MBC at 12.5 mg/ml 

bacteriocidal. While, the study of Mohammed 

⁽¹⁷⁾ that show MBC of garlic extract against S. 

aureus bactericidal at 100 mg/ml, so bacterial 

growth with (MIC)lowest concentration 1.56 

mg/ml reached the concentration (50 mg/ml) 

signifying that the effect consider only 

bacteriostatic on these concentration. Propolis 

is extra operating alongside Gram-positive 

bacteria observed by ⁽²⁰˒²¹˒²²⁾. They presented 

that the propolis has the antibacterial effect anti 

Gram-positive bacteria with (MIC between 

0.08 mg/ml to 5 mg/ml). 

 

CONCLUSIONS 

     Garlic and Propolis extract synthesis by a 

very simple, safe, economical, and fast 

method.  It was found in this study that the 

efficiency of Garlic extract in inhibiting 

Staphlococcus aureus isolated from diabetic 

foot patients compared to propolis extract. The 

diameter of the inhibition reflects the size of 

the susceptibility of microbes. The results 

prove the efficiency of garlic extract, which 

makes it suitable for medical treatment used as 

an ointment form or tablet to treat ulcers 

suffered by patients with chronic diabetes.  In 

brief, the results we got in this study show that 

fresh garlic extract and propolis extract have 

antibacterial properties whose biological 

effectiveness has been estimated.   
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