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Abstract  
    Medicinal plants such as Garlic and Onion (Allium sativum and Allium cepa) respectively, can be described as 
those plants in which one or more of its organs contain substances that can be used for chemotherapeutic 
purposes or precursors for the synthesis of useful drug. The use of plants in treating ailments has been in practice 
since a long time ago. 
The present study aimed to determine the antimicrobial activity of both aqueous and oil extracts of garlic and 
onion singly and mixed in vitro. 
Antimicrobial effects of aquatic garlic, onion and garlic-onion combination extract then garlic oil, onion oil and 
garlic-onion oil combination against five Gram-positive and eight Gram-negative bacterial isolates and one yeast  
(Candida albicans) were determined. 
Antimicrobial activity of these aqueous and oil extracts by well-diffusion method were characterized by 
inhibition zones of five Gram-positive, eight Gram-negative and one yeast pathogenic microbes. All organisms 
tested were highly sensitive to garlic-onion combination (aqueous and oil extract), then garlic (aqueous and oil 
extract), whereas all organisms tested were slightly sensitive to onion (aqueous and oil extract). 
Natural spices of Garlic and Onion (aqueous and oil extract) possess antimicrobial activity against our natural 
enemies like bacterial and fungal pathogens and further evaluation is necessary. 
Keywords: plant extract, Garlic, Onion, Garlic-Onion combination, essential oil, 
antimicrobial activity. 

  
  الخلاصة

بالترتیب یمكن وصفها بأنها النباتات التي یكون فیها واحد أو أكثر من ) Allium cepaو  Allium sativam(النباتات الطبیة كالثوم والبصل      
العدید  النباتات بمعالجة تلك إذ تم إستخدام ،أو بادئات لتخلیق دواء مفید ستخدامها لأغراض العلاج الكیمیائيإأعضاءها محتویاً على مواد یمكن 

المفرد بشكلیة هدفت الدراسة لتحدید الفعالیة ضد میكروبیة لمستخلصي الثوم والبصل المائي والزیتي  .من العلل وعرف ذلك التطبیق منذ وقت طویل
  .ضد العزلات السریریة للبكتریا والفطر والمشترك

المفرد والمشترك لأبصال الثوم والبصل وكما موصوف بمصادر تحضیر المستخلصات، كما عزلت  هالمستخلص المائي والزیتي بشكلیر حضِ 
 ، وعزلة فطر واحدة كرام لصبغة سالبةعزلات  ٨موجبة لصبغة كرام وعزلات بكتیریة  ٥(أختیرت منها  مجموعة عزلات بكتیریة وفطریة سریریة

Candida albicans)( میكروبیة لها ضد الفعالیة لتحدید.  
 هزیتي بشكلیة المفرد والمشترك تجالتحدید الفعالیة ضد میكروبیة لمستخلصي الثوم والبصل المائي والالحفر في الاكار بعد تطبیق طریقة نشر 

بعدها , للثوم والبصلالمائي والزیتي  المشترك، كل المیكروبات المختبرة كانت عالیة الحساسیة للمستخلص هأعلا) بكتریا وفطر(ت المیكروبیة العزلا
  .)المائي والزیتي(ة لمستخلص البصل یحساسقلیلة البینما كانت , )المائي والزیتي(مستخلص الثوم 

الأعداء  اهتج واضحة الطبیعیة لمستخلصي الثوم والبصل المائي والزیتي المستخدمة بالدراسة الحالیة تمتلك فعالیة ضد میكروبیة التوابلوجد أن 
   .ومن الضروري إجراء تقییم أكثر لفعالیتها المضادةالطبیعیین كالبكتریا والفطریات الممرضة 

  .المستخلص النباتي ، الثوم ، البصل ، مزیج الثوم والبصل ، الزیت الاساسي ، الفعالیة ضد المیكروبیة :یةالكلمات المفتاح
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Introduction  
t is believed that the history of herbal 
medicine began with the earliest man. 
The first written on the herbal record 

was in 2800BC, and herbal medicine is 
practiced today in different countries 
around the world [1, 2]. Some of the 
advantages of herbs over the formulated 
drugs are those that have typically have 
fewer side effects and may be less safe to 
use over time furthermore they are 
inexpensive compared to formulated drugs 
and they are readily available [3]. 
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 [3]. 
Plants have a great potential for producing 
new drugs of great benefit to humankind. 
There are many approaches to search for 
new biologically active with principles in 
higher plants [4]. One of the main 
resources is folk medicine and systematic 
screening of them may result in the 
discovery of novel effective compounds [5, 
6]. 
The Garlic plant (Allium sativum) and 
Onion (Allium cepa) belongs to the family 
Alliaceae and genus Allium, [7].Garlic and 
Onion possess many biological activities 
including antimicrobial, antioxidant, 
anticarcinogenic immunomodulatory and 
biotic action [7]. The biological and 
medical effects of Garlic and Onion are 
mainly due to their high content of organo-
sulfur compounds, such as allin and allicin 
and their breakdown products. Flavonoids, 
abundant in onion but practically absent in 
Garlic [8]. Allium vegetables, particularly 
garlic (Allium sativum L.) exhibit a broad 
antibiotic activity against both Gram 
positive and Gram negative bacteria [9]. 
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 [10]. 
Besides that, garlic extract have the ability 
to prevent and manage viral, fungal and 
even helminthic infections [11,12]. Newly 
obtained garlic has been found to impart a 
significant role in managing food 

poisoning through killing the causative 
agents such as Escherichia coli [11,12]. 
Onion has been widely reported to show 
their antimicrobial activities against Gram 
negative and Gram positive bacteria [13]. 
Onion is used as antiseptic, antihelminthic, 
antispasmodic, carminative, diuretic, 
cholagogge, diaphoretic and expectorant. It 
is used also for coughs, the 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 throat [14]. 
This paper aimed to evaluate the 
antibacterial activity of aquatic and oil 
extracts of garlic extract, onion & garlic- 
onion extract combination against some 
G+ve and G-ve bacteria and one fungus 
strain pathogens. 
 
Materials and Methods 
The Bacterial Isolates  
The test isolates were obtained from 
samples taken from patients submitted to 
Teaching Hilla Hospital. A total of 8 Gram 
negative, 5 Gram positive and 1 yeast 
isolates. These bacteria were activated and 
cloned three successive times in nutrient 
agar and stored on nutrient agar slant at 4 
ºC. The identification of studies organisms 
was confirmed by using conventional 
biochemical tests [15], the diagnosed as 
microorganisms were: Staphylococcus 
aureus, Staphylococcus epidermidis, 
Streptococcus pyogenes, Streptococcus 
pneumoniae and Streptococcus viridans 
(G+ve), and Pseudomonas aeruginosa, 
Klebsiella pneumoniae, Proteus mirabilis, 
Enterobacter aerugenes, Acinetobacter 
baumanni, Escherichia coli, Serratia 
marcescans and Salmonella typhi (G-ve), 
and Candida albicans (fungus). 
Plant collection and extraction 
fresh garlic & onion Allium sativum L. & 
Allium cepa bulbs were collected from un 
Al-Hilla retail food store, then the Garlic & 
Onion bulbs were cleaned, peeled, sun 
dried, and cut into small pieces; then 
ground using an electric blender and placed 
in clean container. Aqueous extracts were 
soaked 50 gram of garlic and onion powder 
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by (100 ml) distillated water, and allowed 
to stand for (72 hr), and sterilized by 
filtration (using Millipore 0.45 filter 
paper). These extracts were considered as 
the 50% concentration of the extract. Oil of 
garlic and onion were collected from a Al- 
Hilla retail food store [16]. 
 
In Vitro Antimicrobial activity testing 
using Agar well diffusion assay CLSI 

[17] 
Loop full growths from bacterial isolates 
were inoculated into nutrient broth 
incubated at 37 °C for 18 hours. The 
bacterial suspensions were diluted with 
normal saline. Adjust the turbidity and 
compare with standard tube (McFarland 
number 0.5) to yield a uniform suspension 
containing 1.5×108 CFU/ ml. Cotton swab 
was dipped and streak into adjustment 
suspension the entire Mueller- Hinton agar 
(for all tested bacteria) and sabouraud 
dextrose agar (for yeast) surface of plates 
and the plates were left for 5-15 minutes at 
room temperature to dry.  
Media, In to make four wells (5 mm 
diameter) by cork borer and add (20μ) of 
the garlic extracts solutions or onion 
extracts solution or garlic- onion extracts 
also garlic oil, onion oil and garlic- onion 
oil (The plates were performed in 
triplicates). All plates of the tested 
organisms were then allowed to incubate at 
37°C for overnight. After (24 h) of 
incubation, each extract was noted for zone 
of inhibition for all isolates. The diameters 
of the zone of inhibitions were measured 
by measuring scale in millimeter (mm). 
 
Statistical analysis 
Bonferroni test recommended by Danial 
[18] was used for statistical analysis (P≤ 
0.05) to show if there is any significant 
differences among all study obtained 
results.  
 
Results and Discussion  
      In the present study, the inhibitory 
effect of the studied extracts was evaluated 
for exploration of their antimicrobial 
activity against certain Gram negative, 
Gram positive bacteria and one fungus 
isolate, which were regarded as human 

pathogenic microorganisms. Measurement 
of antimicrobial activity using Agar well 
diffusion Method; the antimicrobial 
potential of both 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 
efforts have been put in to identify 
compounds that can act as suitable 
antimicrobials agent to replace synthetic 
ones.  
Phytochemicals derived from plant 
products serve as a prototype to develop 
less toxic and more effective medicines in 
controlling the growth of microorganism 
[19, 20]. These compounds have 
significant therapeutic application against 
human pathogens including bacteria, fungi 
or virus. Numerous studies have been 
conducted with the extracts of various 
plants, screening antimicrobial activity as 
well as for the discovery of new 
antimicrobial compounds [21, 
22].Therefore, medicinal plants are finding 
their way into pharmaceuticals, 
nutraceuticals and food Supplements. 
Figure 1and Figure 2 show antimicrobial 
inhibition zone of aqueous Garlic, Onion, 
Garlic- Onion combination extracts on 
fungal and bacterial  species; Garlic-Onion 
combination extracts showed high degree 
of inhibition followed by Garlic and Onion 
extract against all studied microorganisms. 
All tested organisms (Gram- positive and 
Gram- negative bacteria) and fungus were 
sensitive and inhibited by Garlic- Onion 
combination extract, Garlic & Onion at 
(50%) concentration of each extract. The 
maximum inhibition zone of Gram positive 
bacteria to Garlic-Onion combination 
extract was observed against S. epidermidis 
(40 mm), and the minimum was against 
Strep. viridians (30 mm) (see fig.1) while 
the maximum inhibition zone of Gram 
negative bacteria to same extract was 
observed against Salmonella typhi (40 mm) 
and the minimum were against 
Acinetobacter baumanni (25 mm) and E. 
aerugenes (25 mm) (Fig.2). The maximum 
inhibition zone of Gram positive bacteria 
to Garlic extract were observed against S. 
aureus (30 mm), S. epidermidis (30 mm), 
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& Strep. pneumoniae (30 mm), and the 
minimum was against Strep. viridians (20 
mm) (fig.1), while The maximum 
inhibition zone of Gram negative bacteria 
to same extract were observed against P. 
aeroginosa (25 mm), Proteus mirabilis (25 
mm), and the minimum was against E. 
aerugenes (18 mm) (fig.2); Regarding the 
result of antibacterial activity of Onion 
extract they were studies, the results of 
agar diffusion showed that a low activity of 
Onion extract against bacterial isolates. 
Also, the maximum inhibition zone of 
Gram positive bacteria to Onion extract 
were observed against Strep. pyogenes (25 
mm), Strep. pneumoniae (25 mm) and the 
minimum was against S. epidermidis (18 
mm) (fig.1), while The maximum 
inhibition zone of Gram negative bacteria 
to same extract were observed against 

Salmonella typhi (30 mm), the minimum 
was against Proteus mirabilis (18 mm) 
(fig.2); For the antifungal activity, Candida 
albicans showed high efficient antifungal 
activity for Garlic- Onion combination 
extract (35 mm) comparing with Garlic & 
Onion extract individually     (20 mm) 
inhibition zone to each one (fig.1). 
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Figure (1): Antimicrobial inhibition zone diameters (mm) of aqueous Garlic, Onion, Garlic-Onion combination 
extracts on fungal and G+ve bacterial species, in Vitro. 
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Allicin is an organo-sulfur compound 
found in garlic (the active ingredient), it 
shows inhibitory effect on some 
pathogenic bacteria. The best known and 
well studied effect of Allicin was 
illustrated by controlling and killing 
activity to S. aureus (MRSA) [23]. Allium 
sativum could manage and regulate the 
oxidative stress status by trapping (binding 
and subsequent deactivating) the harmful 
oxidant agents (free radicals) [24] Eja et al. 
2007, [25] showed that the bacteriostatic 
and bactericidal activities of Garlic extract 
towards E. coli and S. enterica Enteritidis. 
Escherichia coli were more sensitive than 
S. enterica. Garlic reduced the viable cells 
of S. enterica serovar Enteritidis. Celiini et 
al. 1996 [26], showed the Garlic extracts 
exhibit a wide- spectrum of antibacterial 
activity against Gram- negative and Gram-
positive bacteria including species of 
Escherichia, Salmonella, Staphylococcus, 
Streptococcus, Klebsiella, Proteus, 
Bacillus, and Clostridium. Even acid- fast 
bacteria such as Mycobacterium 
tuberculosis are sensitive to garlic, garlic 
extracts are also effective against 
Helicobacter pylori, Garlic extracts can 
also prevent the formation of 
Staphylococcus enterotoxins A, B, and C1 
and also thermo nuclease [27].  

Cavalito and Bailey [28], were the first to 
demonstrate that the antibacterial action of 
Garlic is mainly due to allicin. The 
sensitivity of various bacterial and clinical 
isolates to pure preparations of allicin is 
very significant. Interestingly, various 
bacterial strains resistant to antibiotics such 
as methicillin resistant S. aureus as well as 
other multidrug-resistant enterotoxicogenic 
strains of E. coli, Enterococcus, Shigella 
dysenteriae, S. flexneni, and S. sonnei cells, 
were all found to be sensitive to allicin 
[29]. This result concerning Garlic agrees 
with earlier observations of Muhsin et al. 
[30], who founded out that E. coli and S. 
aureus showed promising sensitivity to 
Garlic water extract. Ankri and Mirelman 
[31], showed that the Allicin, one of the 
active principles of freshly crushed Garlic 
homogenates, has a variety of 
antimicrobial activities. Allicin in its pure 
form was found to exhibit antibacterial 
activity against a wide range of Gram-
negative and Gram-positive bacteria, 
including multidrug-resistant 
enterotoxicogenic strains of E. coli; 
antifungal activity, particularly against 
Candida albicans; antiparasitic activity, 
and antiviral activity. The antimicrobial 
activity of Garlic extract obtained in this 
study is similar to that reported by 
Esimone et al. 2010 [32],which has shown 

0

5

10

15

20

25

30

35

40

45

Pseudomonas
aeroginosa

Proteus mirabilis Klebsiella
pneumonia 

Enterobacter
aerugenes 

Acinetobacter
baumanni 

Escherichia coli Serratia
marcescans 

Salmonella typhi 

Aqueous Garlic extract
Aqueous Onion extract
Aqueous Garlic- Onion extract combination

 
Figure (2): Antimicrobial inhibition zone diameters (mm) of aqueous Garlic, Onion, Garlic-
Onion combination extracts on G-ve bacterial species, in vitro. 
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that Garlic extract active against microbial 
pathogens such as C. albicans species, E. 
coli and S. aureus, so this results agreed 
with those of Hindi 2013 [33]; the aqueous 
Garlic extract showed a wide spectrum 
activity and appears to satisfy all of the 
criteria for antibacterial agents, also this 
results agreed with those of Zakaria and 
Astal (2003) [34], whom were studied the 
antibacterial effect of Garlic aqueous on 
certain gram- positive pathogens (S. 
aureus, S. saprophyticus, Strep. 
pneumoniae and Strep. faecalis) and gram- 
negative bacteria (E. coli, E. cloacae, K. 
pneumoniae, P. mirabilis, P. aeruginosa 
and A. haemlyticus).  
On the other hand, The Onion bulbs 
contains numerous organic sulfur 
compounds, including trans-S-(1-propenyl) 
cysteine sulfoxide, S-methyl-cysteine 
sulfoxide, S-propylcysteine sulfoxide and 
cycloalliin; flavonoids; phenolic acids; 
sterols including cholesterol, stigma sterol, 
b-sitosterol; saponins; sugars and a trace of 
volatile oil composed mainly of sulfur 
compounds, so the antibacterial activity of 
Onion attributed to its content ; Alkaloids 
act through penetration via cell membrane 
deeply inside the cell and interacts with 
DNA, while flavones act through its 
conjugation with bacterial adhesions at the 
bacterial cell surface and form complex 
with bacterial cell wall [35,36,37], also the 
results of this study agreed with those of 
Kabelik, (1970), which showed that extract 
of Allium cepa bulb was active against 
Candida albicans [38]. the results of this 
study agreed with those of Adeshina et al. 
2011 [1], which showed the susceptibility 
of the tested  bacteria especially P. 
aeruginosa and S. typhi to the onion juice 
is encouraging because of the health crisis 
caused by these organisms all over the 
world.  
Some of the advantages that herbal 
preparations have over the synthetic ones 
are that they do not act directly on bacteria 
but create an adverse environment for 
them, thus threatening their survival and 
they have also been found to deter the 
development of resistant strains of 
microbes. 

Figure 3 and Figure 4 reveal antimicrobial 
inhibition zone (Garlic ,Onion & Garlic- 
Onion combination) oils on fungal and 
bacterial (G+ve & G-ve) species. Garlic-
Onion combination oil showed high degree 
of inhibition followed by Garlic then 
Onion individually oil against all the 
microorganisms studied. All test organisms 
(Gram- positive and Gram- negative 
bacteria) & fungi were sensitive and 
inhibited by Garlic- Onion combination oil 
and then by Garlic oil but showed that a 
low activity of Onion oil against bacterial 
isolates. 
The maximum inhibition zone of Gram- 
positive bacteria to Garlic- Onion 
combination oil was observed against 
Strep. pneumoniae (35 mm), and the 
minimum was against S. epidermidis     (23 
mm) (fig.3), while the maximum inhibition 
zone of Gram- negative bacteria to same 
oil was observed against A. baumanni (40 
mm), and the minimum was against S. 
marcescans (18 mm) (fig.4). In otherwise, 
the maximum inhibition zone of Gram- 
positive bacteria to Garlic oil alone were 
observed against Strep. pyogenis (30 mm), 
and Strep. pneumonia (30 mm), and the 
minimum was against S. aureus (18 mm) 
(fig.3), while the maximum inhibition zone 
of Gram- negative bacteria to same oil was 
observed against S. typhi (30 mm), and the 
minimum was against Escherichia coli (12 
mm) (fig.4); Regarding the result of 
antibacterial activity of Onion oil they 
were studies, the results of agar diffusion 
showed that a low activity of Onion oil 
against bacterial isolates, also the 
maximum inhibition zone of Gram- 
positive bacteria to Onion oil was observed 
against Strep. pneumoniae (10 mm), while 
Strep. pyogenis not affected by Onion oil 
(fig.3); and the maximum inhibition zone 
of Gram negative bacteria to same oil were 
observed against Salmonella typhi (20 
mm), while E. aerugenes and P. 
aeroginosa not affected by Onion oil 
(fig.4); For the antifungal activity, C. 
albicans showed high efficient antifungal 
activity for Garlic- Onion combination oil 
(35 mm) comparing with Garlic & Onion 
oil individually (25, 20 mm) inhibition 
zone, respectively (fig.3). 
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    Statistical analysis showed no significant 
differences between effect of aqueous 
(Garlic and Garlic-Onion combination) 
extracts on microbial isolates, there were 
no significant differences between aqueous 
(Onion and Garlic-Onion combination) 
extracts on microbial isolates, and there 
were no significant differences between 
Onion aqueous and Garlic aqueous extracts 
on microbial isolates at level (P≤ 0.05). 
On the other hand, Statistical analysis 
showed no significant differences between 
effect of crude oil (Garlic and Garlic-Onion 
combination) on microbial isolates, there 
were significant differences between crude 
oil (Onion and Garlic-Onion combination) 
on microbial isolates, and there were 

significant differences between crude 
Onion oil and crude Garlic oil on microbial 
isolates at level (P≤ 0.05). 
The result of this study, relative with oil 
extract, is agreed with Benkeblia [39] that  
showed the essential oils extracts of 
common onions and garlic were found to 
inhibit bacterial and yeast growth, and 
inhibition of Garlic oil was strong than 
those of Onions oil extracts. Garlic oil 
possessed moderate antibacterial activity in 
this study, which enhanced when Garlic 
extract was heated for 45 min. at 121 ◦C, 
[39]. E. coli was less sensitive to Garlic 
extracts than E. aerogenes which is in 
agreement with previous observations [40].  
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Figure (3): Antimicrobial inhibition zone diameters (mm) of Garlic, Onion, & Garlic- Onion 
combination oil on fungal and G+ve bacterial species, in vitro. 
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Figure (4): Antimicrobial inhibition zone diameters (mm) of Garlic, Onion & Garlic- Onion 
combination oil on G-ve bacterial species, in vitro. 
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Garlic oil extract has been found to possess 
antibacterial property against several 
bacteria including S. typhimurium, S. typhi, 
E. coli, Bacillus cereus, S. epidermidis, and 
S. aureus [40]. Since such antifungal and 
antibacterial essential oils have penetration 
action, these may especially be used to 
control seed-borne fungal pathogens and 
human pathogenic bacteria. The volatility, 
ephemeral nature and biodegradability of 
these compounds of angiosperms will be 
especially advantageous, if they are 
developed as pesticides and antibiotics 
[41]. Ross et al. 2001 showed that essential 
oil of Allium genus exhibit considerable 
antimicrobial activity when tested in liquid 
cultures, especially when precautions to 
minimize volatilization loss are applied. 
Reduced antimicrobial activity in the 
presence of tryptone and cysteine suggests 
that essential oil activity may be 
underestimated in microbial culture media 
and reduced within the enteric environment 
and is compatible with evidence that the 
mode of action garlic compounds depend 
upon SH reactions. In contrast, Cavallito et 
al. 1944 [42], suggested that the earlier 
evaluation of  antimicrobial activity of 
essential oil of Allium using agar plate 
method, which indicated negligible 
antimicrobial activity, failed to take 
account of the hydrophobic and volatile 
nature of essential oils [42]. 
 
Conclusion 
    The results obtained in this study showed 
an explanation for the relatively higher 
therapeutic efficacy of plant materials 
(spices). Both Garlic and Onion have 
antibacterial activity (especially when 
combined together, aqueous and oil 
extracts). Garlic and Onion have activity on 
both (G+ve and G-ve) bacteria and fungi. 
The synergistic effect of Garlic-Onion 
combination extract and Garlic-Onion oil 
combination were prevent the pathogenic 
organism grow their resistance against 
antibiotic. It is recommended for further in 
the future studies that should focus more on 
other advantages of spices especially the 
clinical applications in order to obtain low 
cost treatment and also prevention of 
recurrent infection. 
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