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Abstract: 
The effect of crude watery extract for seeds of Citrus aurantifolia 

(Lime fruit) was tested against different clinical isolates including 

Staphylococus aureus, Staphylococcus epidermidis, Enterococcus 

faecalis, Klebsiella pneumoniae and Proteus vulgaris. The inhibitory 

effect for watery extract was carried out by agar well diffusion 

method and represented as inhibition zones around wells and 

measured with millimeter unite; the large zones are linked with 

concentration 10, 20, 40 % of seed extract, the antimicrobial activity 

of crude seeds extract may be attributed to bioactive compound 

present in it. The results obtained shown that the crude seeds watery 

extract of C. aurantifolia fruit can be considered as good source of 

antimicrobial compounds and can be used as alternative therapy for 

many infectious diseases and can be incorporated into different drug 

formulations. 
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لفعاليت الضذ هايكزوبيت للوستخلص الوائي الخام لبذور النىهي ا

البصزة تجاه بعض أنىاع البكتيزيا الوىجبت والسالبت لصبغت 

 كزام خارج الجسن الحي

 
د  تحزيز هادي صالح.م.أ                                د بهاء عبذ هللا لفتت الزبيعي.م.أ  

  قسن علىم الحياة–كليت العلىم  –الجاهعت الوستنصزيت                                     د هنذ حسين عبيذ.م 

قسن علىم الحياة  –كليت العلىم  -جاهعت بغذاد   

 

    

 

:الوستخلص  

أخخبز حأثيز انًسخخهص انًائي انخــــاو نبـــــذور َىيي بصزة ضذ عزالث 

 سزيزيت يخخهفت وانخي حضًُج

  Enterococcus faecalis  و Staphylococcus epidermidis    و  

staphylococus aureus   .Proteus vulgaris   و  Klebsiella 

pneumoniae .    

بطزيقت األَخشار في انحفز وحًثم  انًائـــي َفذأٌ انخأثيز انخثبيطي نهًسخخهص 

اٌ كبز يُاطق , بًُاطق حثبيظ انًُى حىل اندفز يقاست بىحذة انقياس انًهًخز

 .(%  40و  20و 10)انخثبيظ يزحبطت بخزاكيز يسخخهص انبذور 

اٌ انفعانيت ضذ يايكزوبيت نًسخخهص انبذور انخــــاو قــــذ حعزي نًزكباث حيىيت  

يىخىدة فيه, انُخائح انخي حى انحصىل عهيها أظهزث اٌ انًسخخهص انًائي انخاو 

ضذ يايكزوبيت النهًزكباث  اًا خيذ اًا نبذور ثًزة انُىيي بصزة يًكٍ أٌ يعذ يصذر

يٍ االيزاض انًعذيت ويًكٍ أٌ يهيئ باشكال ويًكٍ اسخخذايها كعالج بذيم نهعذيذ 

. ةعالخيت يخخهف

 

 صبغت كزاو , انبكخزيا انًىخبت وانسانبت , بذور انُىيي بصزة : ة يانكهًاث انًفخاذ
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Introduction: 

Usage of plants in medicines for a wide variety of human 

ailments has deep roots in man’s history (1, 2), Infectious 

diseases account for high proportion of health problems in the 

developing countries (3). As the World Health Organization 

(WHO) report, 80% of the world population presently uses 

herbal medicine for some aspect of primary health care (4) . 

Approximately 20% of the plants found in the world have been 

subjected to pharmacological or biological tests, and many 

new antibiotics introduced in the market are obtained from 

natural or semi-synthetic resources (5, 6) . Many researches 

and practical experiences have shown that using medicinal 

plants is better than chemical and semi synthetic drugs because 

of their fewer side effects, relative low cost and effectiveness 

besides having synergistic effect; Medical plants are used in 

the treatment of  different disorders such as malaria, diarrhoea, 

burns, gonorrhoea, stomach disorders and other infectious 

diseases(7,8). 

One of such plants is Citrus aurantifolia (Lime fruit), it is very 

much employed in herbal medicine and their bioactive 

activities for cold fevers, sore throats, sinusitis and bronchitis, 

as well as helping asthma, suppress stomachache and it has 

been found to be an excellent cough relieving (9). It can be 

helpful for rheumatism arthritis, obesity and cellulite and has 

an astringent and toning action to clear oily skin and acne, 

helps with herpes, cuts and insect bites (10). Lime is also used 

to overcome dysentery, constipation, dizziness body odor, 

increased  appetite, tonsils and nose inflammation, prevent hair 

loss, dandruff, too fat, and to induce apoptosis in human 

pancreatic cells was studied (11). C. aurantifolia is known as 

West Indian lime, bartender’s lime, Omani lime, Mexican 

lime, dayap and bilolo; it belongs to Rutaceae family, it is a 

shrubby tree, to 5 m (16 ft), with many thorns; the leaves are 
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ovate, 2.5–9 cm (1–3.5 in) long, resembling orange leaves (the 

scientific name aurantiifolia refers to this resemblance to the 

leaves of the orange, C. aurantium); the flowers are 2.5 cm (1 

in) diameter, are yellowish white with a light purple tinge on 

the margins. Flowers and fruit appear throughout the year, but 

are most abundant from May to September in the Northern 

Hemisphere (12). The growing resistance of microorganisms 

to conventional antimicrobial agents is becoming a source of 

concern to clinical microbiologists all over the world. This 

study aimes to investigate the potency of seed of C. 

aurantifolia against different pathogenic bacteria and may be 

used  in traditional medicine as antimicrobial agent. 

 

Material and methods 

Lime fruits: 

Lime (C. aurantifolia) fruits used in this study were brought 

from local markets in Baghdad and the seeds were collected to 

use in next steps. 

Preparation of Seed powder: 

The seeds of C. aurantifolia were washed by distilled water 

and dryied  rapidly by air current at room temperature, then 

miller by mortar until get fine powder and kept without sieving 

in clean flask. 

Preparation of aqueous extract for seeds: 

Watery extraction of seeds were prepared at 10, 20 and 40 % 

by mixing the required quantity of seeds powder with distilled 

water and kept for 2 hours at room temperature and then 

heated slowly at boiling degree 100 °C for at least 1 hour. The 

solution was cooled at room temperature for 2 hours and then 

centrifuged at 5.000 rpm; the supernatant was collected and 

used as crud extract and kept until testing their susceptibility 

against bacteria. 
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Bacterial strains and culture conditions: 

The tested  bacteria used in this study were three gram-positive 

(Staphylococus aureus, Staphylococcus epidermidis and 

Enterococcus faecalis) and two isolates belonging to gram 

negative (Klebsiella pneumoniae and Proteus vulgaris) were 

obtained from pathogenic bacteria laboratory in the 

Department of Biology, College of Science, University of 

Baghdad ,and were collected previously from different 

hospitals in Baghdad city. These isolates were cultured on 

brain heart infusion broth at 37°C for 24 h (Oxoid), the pure 

colonies were selected and streaked on blood agar plates 

(blood agar base –Oxoid– supplemented with 5% of human 

blood). These isolates were identified by biochemical tests 

(13). APIE- 20 test (bio- Merieux) was employed for the 

confirmation of identification. 
 

Maintenance of strains: 

Bacterial strains were maintained on deep Nutrient agar slant 

(Oxoid) for 5-6 weeks with periodic subculture and nutrient 

broth (Oxoid) with 35 % glycerol at -20°C (14).  
 

Standardization of inoculum: 

Test organisms  were sub-cultured onto fresh plates of nutrient 

agar (Oxoid) at 37°C for 24 h. Colonies from these plates were 

suspended in Mueller-Hinton broth (Oxoid) to a turbidity 

matching 0.5 mc McFarland standard (108 cfu/ml) for 

bacteria; all plates were incubated at 37°C for 24 h (15). 
 

Antimicrobial activity Assay: 

The agar diffusion method is used for the antimicrobial 

evaluations. Suspension of the bacteria 1 X 108 cfu/ml was 

made in sterile normal saline. Each labelled medium plate was 

uniformly seeded with a test organism by sterile swab rolled in 

the suspension and streaked on the plate surface. Wells of 5 
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mm in diameter were punched in the culture media with sterile 

cork borer. The various concentrations of watery extract for 

seeds of Citrus aurantifolia were transported 100 μl by 

micropipette into each well to fullness (16). The plates were 

kept in room temperature for 1 h before incubating at 37°C for 

24 h. Zones of inhibition around the wells, measured in 

millimeters, were used as positive bioactivity. 
 

Results: 
The results have shown that seeds watery extract of C. 
aurantifolia has inhibitory action when increased in 
concentration gradually against these bacteria; the inhibition 
zones 19, 20 and 18 mm in diameter for Staphylococcus 
epidermidis , Staphylococcus aureus and Klebsiella 
pneumoniae at 10%, while for Enterococcus faecalis and 
Proteus vulgaris were shown 13 and 15 mm respectively ; but 
at 20% the results have shown the same inhibition zone for 
Staphylococcus epidermidis, Staphylococcus aureus  and 
Klebsiella  pneumoniae  about 21 mm , while Enterococcus 
faecalis and Proteus vulgaris  have shown 14 and 18 mm in 
their diameter of inhibition zone around wells. In contrast the 
sensitivity for Staphylococcus aureus, staphylococcus 
epidermidis, Klebsiella pneumoniae, and Enterococcus faecalis  
were recorded  as  inhibition  zones 23, 22, 21 and  18 mm 
respectively, behavior of Proteus vulgaris  showed higher 
sensitivity than other isolates reaching to 24 mm after 
treatment with 40% concentration of seeds watery extract of C. 
aurantifolia. (Figure 1 & table 1). 
 

 

Figure 1:The agar diffusion method for the antimicrobial activity to crud watery 

extract of seeds of C. aurantifolia against pathogenic bacteria (a) S. aureus, (b)- S. 

epidermidis, (c) K. pneumoniae, (d) P. vulgaris, (e) E. faecalis 
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Table 1: Zones of inhibition (mm) of organisms to crud watery 

extract of seeds of C. aurantifolia . 

 

Bacteria  spp Inhibition zone ( mm) 

 10% 20% 40% 

Gram  positive  

Staphylococcus aureus 20 21 23 

staphylococcus epidermidis 19 21 22 

Enterococcus faecalis 13 14 17 

Gram  negaitive  

Proteus vulgaris 15 18 24 

Klebsiella pneumoniae, 18 21 21 
 

Discussion: 

The clinical isolates in this study were diagnosed by 

biochemical tests and API 20. These bacteria will cause 

various diseases for human like Staphylococcus aureus 

(pneumonia, impetigo, cellulitis, scalded skin syndrome, 

mastitis, chorioamnionitis and 

neonatal sepsis), Staphylococcus epidermidis (endocarditis, 

nosocomial, biofilms to grow on catheters, acne) Klebsiella 

pneumoniae (pneumonia, thrombophlebitis, urinary tract 
infection, cholecystitis, diarrhea, upper respiratory tract 
infection, osteomyelitis, meningitis), Proteus vulgaris (urinary 
tract infections), and Enterococcus faecalis can causes 
endocarditis and bacteremia, urinary tract infections , 
meningitis, and other infections in humans (17, 18 , 19). Citrus 
health promoting properties have always been associated with 
their content of vitamin C and several bioactive compounds 
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that play a major role in preventing chronic diseases, 
specifically flavonoids and limonoids which give bitterness in 
taste for acidity of Citrus being after kept for long time (20, 
21). Citrus limonoids appear in large amounts in citrus juices 
and citrus tissues as water-soluble limonoid glucosides or in 
seeds as water-insoluble limonoid aglycones (22, 23). Results 
of HPLC analysis and using GC-MS reported by Jaiprakash in 
2009 revealed that limonin was the major compound in lime 
seeds, followed by Isolimonexic acid and L-limonexic acid, 
and there are other compounds like D-limonene, D-
dihydrocarvone, verbena, β-linalool, α- terpinol, trans-α- 
bergamotene (24) . All these chemical compounds being 
present in seeds or seed coats; probably function in the 
protection of seeds from microbial degradation until conditions 
are favorable for germination (25, 26). The protection role of 
chemical compounds in seeds was employed in this study to 
investigate their role in inhibition growth of different 
pathogenic bacteria in vitro that may threat human life; The 
variety of bacterial inhibition may attribute to many reasons 
such as reaction the bioactive compounds in seed extract with 
different compounds found in bacterial cell wall structure ; this 
reaction may form new compound having bactericidal or 
bacteriostatic effect; also the bioactive compound may invade 
into bacteria and attack the important active molecules in 
cytoplasm such as  DNA, ribosomes and others. The available 
reports that deal with employed seeds of C. aurantifolia in 
medicine field were rare and not documented, but there are 
many literatures that  clearly point to the importance of root, 
leaf, flower and fruit of C. aurantifolia as drug; Jaiprakash and 
his co-workers observed ability of the leaf extract and leaf 
essential oil of Citrus aurantifolia to inhibit the growth of 
Staphylococcus aureus and use it to overcome dysentery, 
constipation, diphtheria, acne, dizziness, cough, and 
inflammation of the nose (11); whereas Joji Reddy reported 
the  antibacterial activities for leaf extract of Citrus aurantifolia 
was investigated against different pathogens such as Bacillus 
cereus, Enterobacter faecalis, Salmonella paratyphi, 
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Staphylococcus aureus, Escherichia coli, Proteus vulgaris, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Serratia 
marcescens (27, 28); also the antimicrobial activity of leaf 
extraction of Citrus aurantifolia by Chloroform, ethanol, 
acetone, petroleum ether and hydro alcohol inhibited the 
growth of Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas spp, Aspergillus niger, Aspergillus 
fumigates, Mucor spp and Pencillium (29) . But the potency of 
Citrus aurantifolia fruit and the oil obtained from steam 
distillation of the fruit was investigated by Ibukun Aibinu and 
his colleagues in 2007 against many clinical isolates including 
Anaerobic facultative bacteria Staphylococcus aureus,, 
Salmonella paratyphi, Shigella flexnerii, Streptococcus 
faecalis, Citrobacter spp, Serratia spp, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Escherichia coli; Fungi such as 
Aspergilus niger and Candida albicans; and Anaerobes which 
includes Bacteroides spp, Porphyromonas spp, and 
Clostridium spp (30). 
There are many solvents used to extract the bioactive chemical 
compounds from plant parts like chloroform, ethanol, acetone, 
petroleum ether, hydroalcohol and water; but the extraction by 
water was used in this study because it has many advantages 
like being available, chapter, rapid and safe; whereas the dis-
advantages were summarized that bioactive compounds were 
not extracted totally with high purification or may be attributed 
to rigidity of seed structures than other soft parts of C. 
aurantifolia. Based on our results, it can be concluded that 
seeds of C. aurantifolia possess significant antibacterial 
activity recommending that their consumption could be useful 
in the prevention of diseases caused by different infectious 
microorganisms such as alternative for many synthetic 
antibiotics (31).Future researches are needed for the isolation 
and identification of active principles present in the extracts 
which could possibly be exploited for pharmaceutical use. 
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