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Abstract                                                                                                                             
 

Background: Urinary tract infections (UTIs) are the most common types of infections 

worldwide. The antimicrobial agents that have been used to treat UTIs are becoming less 

effective, so alternative antimicrobial agents are needed.                                                                            

Alcohol and aqueous petroselinum extracts from the leaves and stems of Petroselinum crispum 
are screened for their phytochemical antimicrobial activity.                                                                        

Early treatment of UTI with an effective antibiotic is essential for prevention from long-term 

consequences. Delay in treatment increases the risk of scar formation in kidneys.                                                                                                                                            

Objective: To evaluate the antibacterial activity of Petroselinum crispum  against  )بقدونس(

bacterial isolates causing urinary tract infections.                                                                                                                                 

Materials and methods: 100 urinary bacterial isolates were used in this study. They were 

25 Staphylococcus aureus (S. aureus) species, 25 Escherichia coli (E. coli) species, 25 

Klebsiella pneumoniae (K. pneumoniae) species, and 25 Pseudomonas aeruginosa (P. 

aeruginosa) species.                                                                                                                                  

Antibiotics used were ciprofloxacin, amoxicillin, and gentamicin. Alcohol and aqueous extracts 

of Petroselinum crispum were investigated.                                                                                                                       

In vitro antimicrobial susceptibility testing was performed using the cup plate diffusion method 

against the clinical isolates.                                                                                                                                                    

Results: Against E.coli, the inhibition zone of Petroselinum crispum aqueous extract and 

alcoholic extract at 100% concentration were 17.30 mm and 13.15 mm respectively.                            

Against K. pneumoniae, the inhibition zone of Petroselinum crispum aqueous extract and 

alcoholic extract at 100% concentration were 14.76 mm and 13.40 mm respectively.                             

Against P. aeruginosa, the inhibition zone of Petroselinum crispum aqueous extract and 

alcoholic extract at 100% concentration were 14.00 mm and 12.08 mm respectively.                                 

Against S. aureus, the inhibition zone of Petroselinum crispum aqueous extract and alcoholic 

extract at 100% concentration were 17.57mm and 13.22mm respectively.                                                                                                                                        

Conclusion: Both alcoholic and aqueous extracts of Petroselinum crispum showed an 

antimicrobial activity against all clinical isolates investigated.                                                           

Keywords: Petroselinum crispum, Antibacterial activity, Bacterial isolates, UTIs.                                 
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Introduction                                                                                                                 
 

 

Urinary tract infection (UTI) is one of the most common causes of hospitalization and referral  

outpatient settings in children. It is estimated that at least 3% of girls and 1% of boys experience 

one episode of UTI before the 11th years of age. About 30-50% of these patients will have 

another episode within three months to two years, particularly in girls. Upper UTI is a major 

cause of hypertension, renal insufficiency and end-stage renal failure in children. Most of UTIs 

are caused by Gram-negative bacteria such as Escherichia coli, Proteus mirabilis, Proteus 

vulgaris, Klebsiella spp, Pseudomonas aeruginosa, Acinetobacter, Serratia spp, and 

Morganella morganii. Also, UTIs are caused by Gram-positive bacteria including 

Enterococcus, Staphylococcus, and Streptococcus agalactiae1. 

Virulence factors on the bacterial membrane are thought to be responsible for bacterial 

resistance to host defense mechanisms. The bacterial binding sites and their anti-adherence 

mechanisms had been studied. The main traditional treatment for UTI is chemotherapy. 

However, anti-bioresistant strains among bacterial population are increasing. Therefore, therapy 

with antibiotics especially for β-lactamase bacteria may be ineffective. The need for different 

type of vaccines and new drugs generations against pathogenic bacteria is increase. The use of 

plant- origin compounds as anti-adhesive for bacterial attachment is necessary. Recently, 

researches are exploring the inhibition of pathogen virulence factors (VFs) using medicinal 

plant products2.                                                                                                                                   

Excessive usage of antibiotics are destructive to human health, ecosystem, and environment. It 

could also increase the incidences of drug-resistant pathogens. Antibiotics resistance is a 

worldwide major problem which is rapidly increasing in both hospitals and the community 

involved in morbidity, mortality, and healthcare. Almost in all pathogenic bacteria, it has been 

observed that they are able to obtain the resistance factor to the antimicrobial drugs quickly, 

therefore, multiple drug resistant bacteria caused the main failure in the treatment of infectious 

diseases. and carcinogenicity of synthetic additives have led scientists in food industry to search 

for alternatives especially naturally occurring antimicrobial agents. The medicinal effects of 

many common spices and herbs indicate the presence of antioxidant and antimicrobial 

constituents in their tissues. Oils are complex mixtures comprising many single compounds. 

Each of these constituents contributes to the beneficial or adverse effects of this oil; therefore, 

many researches aim at understanding their chemical composition to allow practical 

applications3.                                                                                                                                              

The medicinal value of plants is related to their phytochemical components and their secondary 

metabolites. Mostly the pharmacological activity of medicinal plants resides in its secondary 

metabolites which are comparatively smaller molecules in contrast to the primary molecules 

such as proteins, carbohydrates and lipids. Petroselinum crispum is a member of the 

Umbelliferae family, and it has been employed in food, pharmaceutical, perfume, and cosmetics 

industries. It is popularly known as cilantro, salsa, and salsa-pea. In traditional medicine, it is 

considered to be a diuretic, uterine stimulant, sedative, emollient, and anti-parasitic agent, and it 

is commonly employed for the treatment of chronic bronchitis, bronchial asthma, and 

dyspepsia. Its leaves and stems are indicated in cases of menstrual problems, cystitis, edema, 

kidney stones, prostatitis, cramps, indigestion, anorexia, arthritis, and rheumatism. The                     
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constituents of parsley, which include ascorbic acid, carotenoids, flavonoids, coumarins, 

myristicin, apiole, various terpenoid compounds, phenylpropanoids, phthalides, 

furanocoumarins and tocopherol had been chemically investigated4.                                         

Petroselinum crispum extract has an antibacterial activity by damage bacterial cell wall and 

inhibiting the bacterial growth in addition to their cytotoxic activity at higher concentration. 

Antibacterial effect of Petroselinum crispum is exhibited a high inhibition zone (28-32 mm) 

against Klebsiella pneumoniae, Enterobacter, Acinetobacter,  Staphylococcus saprophyticus, 

Staphylococcus epidermidis, Staphylococcus aureus, and Escherichia coli. It has a low 

inhibition zone (28 mm) against Proteus mirabilis and Proteus vulgaris. Other studies showed 

different inhibition zones against bacteria isolated from patients with UTI, e.g. E. coli ((10-20 

mm)), Enterobacter spp (8-11 mm), Klebsiella pneumoniae (8-10 mm), and Acinetobacter spp 

(9-22 mm)5.                                                                                                                                         

Materials and methods                                                                                                                            

This study was conducted at different hospitals in Khartoum. It was a descriptive cross-sectional 

study aimed to determine the antimicrobial activity of alcoholic and aqueous extracts of 

Petroselinum crispum against bacterial isolates causing urinary tract infections. The study was 

approved by the Scientific Research Committee of Al Neelain University, Khartoum (Sudan), 

and the Ethical Board of the Ministry of Health (Sudan). Data  confidentially was maintained, 

and the information collected from all specimens had not been used for any purpose other than 

this study. Permission to collect the specimens was granted from the directors of the hospitals 

where specimens were collected. Informed consent was obtained from patients before specimens 

collection. Data was collected using a structural questionnaire. 

The bacterial isolates investigated were Escherichia coli, Klebsiella pneumoniae, Proteus 

mirabilis, Pseudomonas aeruginosa, and Staphylococcus saprophyticus. Different types of 

antibiotics were employed. Urine specimens were collected from patients at different age 

incidence and suffering from symptoms of urinary tract infection.                                                                                             

The crude extract was prepared by drying the Petroselinum crispum plant and stabilizing it by 

circulation in an air oven at a temperature of about 40°С followed by grinding to powder in a 

knife mill. The Petroselinum crispum resulting was subjected to exhaustive extraction by 

maceration with ethanol/water (96:4 v/v) at room temperature. A hydro solvent is employed, in 

order to obtain more polar substance. All the material resulting from the maceration process was 

filtered and concentrated under reduced pressure at 60°C. Elimination of the solvent was made 

using a rotary evaporator. The dry plant extracts were then placed in an amber bottle covered 

with a lid and stored in a refrigerator until tests were performed.                                                        

Alcoholic extract:  300 g alcoholic extract was prepared by soaking the plant in 1250 ml 80% 

ethanol for about five days with daily filtration and evaporation. The solvent was evaporated 

under reduced pressure to dryness using rotary evaporator apparatus and the extract of each part 

was combined together and the percentage was calculated as follows:                                                                                            

Weight of extracts/weight of sample×100                                                                                      

Aqueous extract:  100 g of aqueous extract was prepared by soaking the plant in 500 ml hot 

distilled water and left to cool down with continuous stirring at room temperature. The extract  
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was then read in colorimeter using 660 filter against McFarland standard (OD 0.09-0.12) and 

then used for the in vitro test of antimicrobial activity.                                                                       

Preparation of test organisms:  A loop-full of a pure bacterium was inoculated in sterile normal 

saline, mixed and compared against the Standard McFarland tube (No. 0.5). Bacterial extraction 

was carried out according to Su Khdevetal technique.                                                                          

Antibacterial activity:  The cup-plate agar diffusion method was adopted. A simple cork-borer 

device was used to remove an agar disk from the medium. The cork-borer device consisted of a 

thin walled steel cylindrical chamber measuring 5 mm in diameter. The cutting edge was 

beveled on the inside, placing the open end of the chamber on the surface of the poured agar 

plate, and the disc was cut easily with a slight pressure. Then 0.1 ml of extract was dropped in 

the agar hole using an automatic pipette. The agar plate was then incubated for 18-20 hours at 

37°С. Three antibiotic disks (ciprofloxacin 5 mcg, amoxicillin 10 mcg and gentamicin 10 mcg) 

were placed on another agar plate and also incubated for 18-20 hours at 37°С. The inhibition 

zones diameters of the extracts and the antibiotics were measured in mm and the results were 

recorded.                                                                                                                                              

Statistical analysis:  Data frequencies, mean values, standard deviations (SD) and ranges were 

used as descriptive statistics. The positivity was tested by means of the Mantel-Haenszel chi-

square test for linear association. The statistical analysis was performed by running the 

SPSS/PC+ statistical package version 22, on a personal computer. A two-tailed p of 0.05 was 

chosen as the cut-off for detecting statistically significant values.    

Results   

The highest 100% concentration mean inhibition zones diameters (in mm) and the lowest 10% 

concentration mean inhibition zones diameters (in mm) of Petroselinum crispum aqueous and 

alcoholic extracts against Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

and Staphylococcus aureus were shown in Table (1).  

Table (1): The mean diameter of growth inhibition zone in (mm) of Petroselinum crispum 

Bacterial 

isolates 

Aqueous extract Alcoholic extract 

100%    50% 25% 10% 100% 50% 25% 10% 

E. coli 17.30  12.88 3.38 1.62 13.15 9.85 3.30 1.69 

K. pneumoniae 14.76   12.56 7.80 3.84 13.40 10.72 4.20 3.52 

P. aeruginosa 14.00  11.44 8.20 4.48 12.08 8.68 3.16 2.24 

S. aureus 17.57  13.17 9.08 4.17 13.22 10.09 6.08 3.52 
 

As shown in Table (2), 56% of Escherichia coli species were found sensitive to ciprofloxacin, 

none were found sensitive to amoxicillin, and 72% were found sensitive to gentamicin. Also, 

40% of Klebsiella pneumoniae species were found sensitive to ciprofloxacin and none were 

found sensitive to amoxicillin, and 48% were found sensitive to gentamycin. Furthermore, 52% 

of Pseudomonas aeruginosa species were found sensitive to ciprofloxacin, 8% were found 

sensitive to amoxicillin, and 52% were found sensitive to gentamycin. On the other hand, 36%  
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of Staphylococcus aureus were found sensitive to ciprofloxacin, 3% were found sensitive to 

amoxicillin, and 76% were found sensitive to gentamicin.                                                                                      

In this study, the aqueous extract of Petroselinum crispum exhibited a higher antimicrobial 

activity than the alcoholic extract.  

Discussion                                                                                                                                         

The alcoholic and aqueous extracts of Petroselinum crispum showed good antibacterial activity 

against all tested Gram positive and Gram negative bacteria isolated from patients suffering 

from UTI. Staphylococcus aureus isolates showed larger inhibition zone diameter than other 

Gram-negative organisms. This finding was in agreement with the findings of the study 

conducted by Khalida (2012) 6 who reported that Gram positive bacteria are more susceptible 

than Gram negative bacteria.  Also Shazza and Aisha (2016)7 reported that Gram positive 

bacteria are more susceptible to Petroselinum crispum extracts than Gram negative bacteria due 

to the fact that cell walls of Gram positive bacteria are less complex and lack the natural sieve 

effect against large molecules due to the small pores in their cell wall envelopes.  

Table (2): The frequency rate of antimicrobial susceptibility                                                                      

of Petroselinum crispum 

 

Clinical  

isolates 

 

No 

CIP AMX CN 

S I R S I R S I R 

E. coli 25 14 

(56%) 

1 

(4%) 

10 

(40%) 

0 

(0%) 

5 

(20%) 

20 

(80%) 

18 

(72%) 

2 

(8%) 

5 

(20%) 

K. pneumoniae 25 10 

(40%) 

0 

(0%) 

15 

(60%) 

0 

(0%) 

0 

(0%) 

25 

(100%) 

12 

(48%) 

1 

(4%) 

12 

(48%) 

P. aeruginosa 25 13 

(52%) 

0 

(0%) 

12 

(48%) 

2 

(8%) 

1 

(4%) 

22 

(88%) 

13 

(52%) 

1 

(4%) 

11 

(44%) 

Staph. aureus 25 9 

(36%) 

1 

(4%) 

15 

(60%) 

3 

(12%) 

1  

(4%) 

21 

(84%) 

19 

(76%) 

0 

(0%) 

6 

(24%) 
 

S = Sensitive     I = Intermediate    R = Resistant                                                                                                           

CIP = Ciprofloxacin    AMX = Amoxicillin    CN = Gentamycin 

Furthermore, Abdel Karim and his colleagues (2017)8 reported that the Petroselinum crispum 

fixed oil showed good antibacterial activity against Staphylococcus aureus. Antimicrobial drugs 

are likely to become less effective not only on treating UTI, but also on treating other life-

threaten infections. However, Petroselinum crispum eaten raw or drunk as a juice could work as 

a prophylaxis measure against some Gram negative and Gram positive bacteria. The use of herbs 

as a complementary medicine is now more prevalent and is gaining worldwide popularity. 

Conclusion: Both alcoholic and aqueous extracts of Petroselinum crispum showed an 

antimicrobial activity against all clinical isolates investigated. 
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