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اخلالصة 

املكورات  )هتدف ادلراسة اىل حتديد امفعامية املضادة نوجراجمي مثالجة اهواع من عصائر امحلضيات عىل جالث اهواع من اجلراجمي : أألهداف

ضد  (انوميون وامنارجن  واهكريب فروت  ) مت كياس امفعامية املضادة نوجراجمي معصائر امحلضيات :املواد وظرائق امعمل .(امعنلوديةاذلهبية واملتلوبات وامزائفة امزجنارية

ومت حتديد مس توى امتأجري بعريلة األهتشار ابألكراص داخل اخملترب . بعض اهواع اجلراجمي املوجبة وامسامبة مصبغة گرام مس تخدمني  اربعة تراكزي خمتوفة من هذه امعصائر

ممل معصري اهكريفون  (18)اوحضت ادلراسة وجود فعامية مضادة نوجراجمي مهذة امعصائر حيث ان اكرب كعر نوتثبيط وصل اىل: امنتاجئ .بلياس كعر منعلة امتثبيط

) بيامن موحغ ان معصري انوميرن وامنارجن برتاكزي. عىل املكورات امعنلودية اذلهبية ومل يالحغ اي اتجري مهذا امعصري عىل الاهواع الاخرى من اجلراجمي (٪10 )برتكزي

اتجري كاثل عىل  املكورات امعنلوديةاذلهبية واملتلوبات وامزائفة امزجنارية املس تخدمة حيث بوغ كعر مناظق امتثبيط معصري انوميون وصوت  (%5)و(10%

فلد بوغت اكعار مناظق امتثبيط  (%5)أما عصري امنارجن برتكزي.  عىل امتوايل(%10)ممل مرتكزي (20)و,(15,21)و (%5)ممل مرتكزي(13)و (12)و(10)اىل

أجبتت هذه ادلراسة بأن ثأجري هذه امعصائر . عىل امتوايل (ممل19  و16,19)فلد بوغت اكعار مناظق امتثبيط اىل  (%10)اما عند تركزي ( ممل20 و18,19)اىل

مس تخوصات عصائر امحلضيات وبرتاكزي خمتوفة هل ثأجري مضاد  ان اس تخدام:الاس تنتاجات. اععى هتيجة افضل من املضادات احليوية عند اس تخداهما مكجموعة س يعرة

. (املكورات امعنلوديةاذلهبية واملتلوبات وامزائفة امزجنارية)نوجراجمي  

    .اهكريب فروت, امنارجن, انوميون, عصري, امفعامية املضادة نوجراجمي: اهلكامت ادلاةل

ABSTRACT 
Aims: This work aimed at determining the antibacterial activity of  three Citrus Juice on Staphylococ-

cus aureus, Proteus vulgaris and Pseudomonas aeruginosa.  Materials and Methods: The antibacteri-

al activities of juices of three types of Citrus (C.)  fruit, C. limon (lemon), C. aurantium (bitter orange) 

and C. paradisi (grapefruit), against some gram positive and gram negative bacteria using four concen-

trations of these juices by agar diffusion method with measurement of diameter of the zone of inhibi-

tion around the extracts.  Results: The results confirmed the presence of anti bacterial activity of the 

Citrus juice. The highest inhibition zone (18 mm) was observed with a 10% concentration of C. para-

dises juice on Staphylococcus aureus, but Proteus vulgaris and Pseudomonas aeruginosa were resis-

tant. C. limon and C. aurantium juice at 10% and 5% concentration gave positive results with bacteri-

cidal  effects on the three tested bacteria  (Staphylococcus aureus, Proteus vulgaris and Pseudomonas 

aeruginosa). The zones of inhibition of C. limon were 10, 12 and 13mm for 5% and 15, 21 and 20 mm 

for 10% respectively. For C. aurantium, they were 18, 19 and 20 mm for 5% concentration and 16, 19 

and 19 mm for 10% concentration respectively. Those effects were better than those produced by stan-

dard antibiotic disc used for comparison. Conclusions: The use of different concentrations of Citrus 

juice extracts had an effective antibacterial activity against Staphylococcus aureus, Proteus vulgaris 

and Pseudomonas aeruginosa. 
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INTRODUCTION 

Medicinal plants are important ele-

ments of traditional medicine in virtually 

all cultures. Single and poly herbal prepa-

rations have been used numerously 

throughout the history of treating various 

diseases
(1)

. 

Citrus fruits are acidic fruits which 

contain healthy nutritional content that 

works wonders for the body. It acts as a 
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fabulous source of vitamin and a wide 

range of essential nutrients required by the 

body, fresh fruits and their hand-squeezed 

or industrially processed juices, contain 

mostly flavanones and flavones
 (2, 3)

. There 

are several Citrus (C.) species, of these C.  

limon (lemon), C. aurantium (bitter 

orange) and C. paradise (grapefruit). 

The antimicrobial activities of Citrus 

plants oil and extracts were investigated 
(2, 

3, 4, and 5)
. Hammers et al. 1999 studied the 

effect of essential oils from C. aurantium, 

C. limon, C. paradisi and many other plant 

oils and extracts and found that the mini-

mum inhibitory concentrations (MIC) 

were between 5-2% (v/v).  AL- Jedah et 

al. (2000) analyzed the action of combined 

spices including lemon in its mixture and 

found that the spices mixture were able to 

exert static effect on all assayed bacteria.  

Hayes and Markovic in (2002) investi-

gated the antimicrobial properties of lemon 

and found that lemon possesses significant 

antimicrobial activity against Staphylococ-

cus aureus, Klebsiella, Escherichia coli, 

Pseudomonas aeruginosa and Candida 

albicans. Another study
 (8)

 found that 

grape fruit seed and pulp extracts had an-

tibacterial and antifungal activity. Adedeji 

et al. 2007
(5)

 found that Citrus extract form 

lemon, lime and grape fruit had antibac-

terial activity against Pseudomonas aeru-

ginosa, Staphylococcus aureus, proteus, 

klebsiella, Escherichia coli and that lime 

and lemon juice had better antibacterial 

activity and compared favorably to the 

commercial antibiotic disc.  

Chemical research revealed the pres-

ence of flavonoids, ascorbic acid, tocophe-

rols, and citric acid in those extracts 
(9)

. In 

the early nineties, the presence of flavono-

ids in C. juices began to attract the atten-

tion of a number of researchers, as a result 

of their biological and physiological im-

portance 
(1, 2, 3, 9, 10 and 11)

. In general, flavo-

noids may contribute to fruit and juice 

quality in many ways, influencing the ap-

pearance, the taste and the nutritional val-

ue of the product from the plant
 (11)

. Flavo-

noids are mainly present in C. fruits as 

their glycosyl derivatives. The presence of 

a relatively large number of flavonoids in 

C.  Juices are a result of the many different 

combinations that are possible between 

polyhydroxylated aglycones and a limited 

number of mono- and disaccharides 
(12)

. 

Correlation between the production of 

compounds and stress has been noticed 

during the course of plant infection by mi-

croorganisms, the gradual increase of that 

content in C. aurantium, C. limon, C. pa-

radise and C. sinensis, was observed dur-

ing the course of infection by Phyetoph-

thora citrophtora, indicating that this 

process is part of the plant’s responses to 

invading pathogens
(11)

.  

       These flavonoids have been re-

ported to act as antioxidants in various 

biological systems.  Some studies have 

related the stage of growth to the produc-

tion of phenolic compounds by fruits 

which showed to be powerful antioxidants 

and free radical scavengers 
(9, 12)

. 

The aim of this study is to determine 

the efficiency of Citrus juice extract of 

three Citrus fruits (C. limon, C aurantium 

and C. paradisi) using different concentra-

tion against some gram positive and gram 

negative bacteria. 

                                                

MATERIALS AND METHODS 

1. Source of samples and Processing: 

Fresh fruits of C. limon, C. aurantium 

and C. paradisi used in this study were 

obtained form the local market at Mosul 

City, Iraq. The Citrus fruits were washed 

in running tap water in laboratory, surface 

sterilized with 70% alcohol,  rinsed with 

sterile distilled water and cut open with a 

sterile knife and the juice pressed out into 

a sterile universal container separately and 

then filtered into another sterile container 

to remove the seeds and other tissues. 

Bottles were  aseptically opened and one 

milliliter (1 ml) of each sample from crude 

juice were transferred into 9 ml of sterile 

distilled water used as diluents to get 

10%concentration, then  serial dilution 

was carried out to prepare 5%, 3.3% and 

2.5% (v/v) final concentration. All extracts 

were stored at 4 °C when not in use. 

2. Microbiological study: 

The study was conducted in micro-

biological laboratory at Dentistry College.  

Pure isolate of three different types of bac-

teria were used in this study (Staphylococ-

cus aureus, Proteus vulgaris and Pseudo-

monas aeruginosa). The screening of an-

timicrobial activities of each Citrus extract 

on the tested bacteria used in this 
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investigation were determined by the agar 

diffusion techniques using modified Kir-

by-Bauer disc method 
(13)

. Commercially 

prepared antimicrobic doses in milligram 

(mg) contained in compound susceptibility 

disc which were ampicillin 10 mg /disc, 

trimethoprim 10 mg /disc, nalidixic acid 

30 mg /disc and gentamicin 10 mg/ disc 

were used as control for the susceptibility 

test. All plates were further incubated at 

37°C for 24 hour after the incubation pe-

riod; the diameters of the growth inhibi-

tion around the samples were measured 

and expressed in millimeters (mm).  All 

tests were done in triplicate.    

 

RESULTS 
Results of comparative antibacterial 

activity of Citrus extracts with standard 

commercial antibiotics disc were shown 

on Table (I). The antibacterial activity was 

observed in 10% and 5% (v/v) concentra-

tions only but there were no antimicrobial 

activities in 3.3% and 2.5% concentrating 

for the three types of Citrus juices. 

.  

Table (1): Comparative antimicrobial activity of   the three Citrus juices with commercial an-

tibiotics disc. 

*Diameter of zone of inhibition in mm Data represented as mean of three reading ; **No Inhibition zone  

(-).; *** C. juice concentration in (%) (v/v); Disc diameter = 6mm; Hole diameter = 6mm;   Am=ampicillin 

10 mg /disc; Tr= trimethoprim 10 mg /disc; Na= nalidixic acid 30 mg /disc; Ge= gentamicin 10 mg/ disc. 

 

The best antimicrobial activity was 

observed in juices of C. limon and C. au-

rantium, they were active against the three 

types of bacteria used in this study. C. pa-

radisi were active against Staphylococcus 

aureus only but Pseudomonas aeruginosa 

and Proteus vulgaris were resistant.  

C. limon produced  a bactericidal ac-

tivity  on Staphylococcus aureus, with a  

zone of inhibition  of  10mm to 15mm by 

5% and 10% (v/v) concentrations respec-

tively  as shown in figure  ( l ),  C. auran-

tium produced more wider zone ranging 

from 16mm to 18mm by 10% and 5% 

(v/v) concentrations respectively  on same 

bacteria. C. paradisi were effective at 10% 

concentration only with a zone of inhibi-

tion equals' to   18mm on these bacteria. 

All three juices extract produced wider 

zone than ampicillin antibiotic (12mm), 

but trimethoprim did not produce any ef-

fect when used as control (Figure 1). 

 

 

 

 

 

 

 

C. juices 

 

C.limon C. aurantium C. paradisi Antibiotic disc 

          

                

Types of  

 Bacteria 

10

% 

5 

% 

3.3
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2.5
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10

% 

5% 3.3

% 

2.5

% 

10

% 

5

% 

3.3

% 

2.5

% 

Am Tr Na Ge 

Staphylococcus 

aureus 

15* 10 _** _ 16 18 _ _ 18 _ _ _ 12 _ _ _ 

Proteus vulgaris 21 12 _ _ 19 17 _ _ _ _ _ _ _ _ 18 _ 

Pseudomonas 

aeruginosa 

20 13 _ _ 19 20 _ _ _ _ _ _ _ _ _ 13 

C  

Concentration 

                *** 
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Figure (1): The inhibition zone of C. Juice on Staphylococcus aureus 

a. The effect of C. aurantiu (right in comparison with trimethoprim; The effect of C. 

limon (left) in comparison with ampicillin; The effect of C. paradisi (middle) in 

comparison with ampicillin; The numbers 1, 2, 3and 4 denotes 10%, 5%, 3.3% and 

2.5% (V/V) concentrations respectively. 

 

 

On Proteus vulgaris and Pseudomo-

nas aeruginosa, the C. paradisi showed 

little or no significant antimicrobial activi-

ty against the tested  organisms, while C. 

limon and C. aurantium were both active 

against those bacterial strains as shown in 

figures ( 2 and 3 )and compared favorably 

to the commercial gentamicin and  nalidix-

ic acid antibiotic discs (Table 1) . The 

zone of inhibition were about 21, 20 mm 

for 10% concentrations of C. limon on 

Proteus vulgaris and Pseudomonas aeru-

ginosa respectively,  while10% concentra-

tions of C. aurantium  produce  an equal  

zone of  inhibition (19mm ) on both types 

of bacteria. 

The 5% concentration of C. auran-

tium   were very effective on Pseudomo-

nas aeruginosa  in producing a wider zone 

of inhibition equals to 20mm. C. limon ( 

5% ) were less active  against Pseudomo-

nas aeruginosa and Proteus vulgaris as 

shown in table (1). 
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Figure (2): The inhibition zone of C. Juice on Proteus vulgaris 

a. The effect of C. limon (right) in comparison with nalidixic acid; The effect of C. au-

rantium (left) in comparison with gentamicin; The numbers 1, 2, 3and 4 denotes 

10%, 5%, 3.3% and 2.5% ( v/v) concentrations  respectively. 

 

Figure (3): The inhibition zone of C. Juice on Pseudomonas aeruginosa in comparison with 

gentamicin. 

a. The effect of C. aurantium (right); The effect of C. limon (left); The numbers 1, 2, 

3and 4 denotes 10%, 5%, 3.3% and 2.5%; (v/v) concentrations respectively. 
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DISCUSSION 

Various industries are now looking into 

sources of alternative, more natural and 

environmentally friendly antimicrobials, 

antibiotics, antioxidants and crop protec-

tion agents
 (10)

. Citrus is one of the most 

important commercial fruit crops grown in 

all continents of the world
 (1)

.  

 In this study, the Citrus juices of lemon 

and bitter orange (C. limon and C. auran-

tium) showed good antibacterial activities 

against gram positive and gram negative 

microorganisms. The sensitivity pattern of 

the organism to these extracts was compa-

rable to the values obtained by A dedejl et 

al. (2007), similar result were obtained by 

Cvetnic (2004) who found that no inhibit-

ing effect of C. paradisi on the growth of 

gram negative microorgansims. Naringin 

was isolated from    Other clinical studies 

found that daily usage of purehand gel 

which contain C. limon in its ingredients is 

associated with reduction in the microbial 

load, which is important to prevent risk of 

transmitting nosocomal infections by 

healthcare workers
 (14, 15)

. One study found 

that treatment of carrot samples with lem-

on juice caused significant reduction in 

salmonella typhimurium
(16)

. All these stu-

dies will support the results of this study, 

while Winniczuk et al. 1997 found that 

citric and lactic acids and d-limonene were 

less effective as anti microbial compounds.  

Ortunõ et al. (1999) studied different spe-

cies of C. and reported the presence of no-

biletin, sinesetin, and naringin at the expo-

nential growth phase and quercetogetin 

and heptamethoxy flavone during the sta-

tionary phase of fruit growth. Up to now 

the mechanism of action and the interac-

tion between these compounds have not 

been completely understood; in fact, the 

resulting antimicrobial effect is not always 

the sum of the single effect, as antagonistic 

and synergistic interaction s.  Some studies 

have related the stage of growth to the 

production of phenolic compounds by 

fruits which showed to be powerful anti-

oxidants and free radical scavengers, those 

compound being able to induce reactions 

of electron transfer and do react with vital 

nitrogen compound in the microbial cell 

such as nucleic proteins and acids  
(9, 12)

.  

The complicated mixtures of those com-

pounds represented the strongest barrier to 

infection and may contribute to the differ-

ences in their bactericidal activity. Flavo-

noids also have been reported to act as 

antioxidants in various biological systems.  

The antioxidant activities of C. flavonoids 

exhibited a potent antibacterial activity 

which is probably due to their ability to 

complex with bacterial cell walls and dis-

rupt microbial membrane
 (11)

. Differences 

in susceptibility between Staphylococcus 

aureus, Pseudomonas aeruginosa and 

Proteus vulgaris can be explained by dif-

ferences in the nature and extent of cell 

membrane damaged 
  (17)

. Recently these 

flavonoids have been implicated in cyto-

protective activity 
  (19)

. 

Giuseppe et al. (2007) have recently re-

ported the presence of limonoids in C. 

species, which can be considered respon-

sible for activity against many clinically, 

isolated bacterial strains. Limonoids ob-

tained from C. limon, showed good anti-

bacterial and antifungal activity
 (11, 12, 16, 20)

. 

In these studies the importance of structur-

al features on activity is also illustrated 

activity 
  (20)

. 

 

CONCLUSIONS 

The use of different concentrations of Ci-

trus juice extracts has effective anti bac-

terial activities against Staphylococcus 

aureus, Proteus vulgaris and Pseudomo-

nas aeruginosa. The results indicated that 

the juice   of the Citrus species present 

substantial antimicrobial properties. Anti-

bacterial 

Activities  of some of the extracts was of 

such a level that it would probably be the-

rapeutically useful, and it is possible that 

some of the extracts may be clinically ap-

plicable for the treatment of certain infec-

tions. 
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