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ABSTRACT 
Antibacterial activity of ginger (Zingiber officinale) and carrot (Daucus carota) watery extracts (cold and hot) with or without ciprofloxacin against 53 isolates 
of multidrug- resistant Pseudomonas aeruginosa was screened by agar well diffusion method. The results showed that the hot watery extracts were more 
active than cold watery extracts. The combination of ciprofloxacin and hot watery extracts of ginger or carrot was most effective than ciprofloxacin alone or 
plant extracts alone, also the results showed that the mixture of ciprofloxacin and ginger extract was the best for inhibition growth of P. aeruginosa. These 
results indicate that the plant extracts contain natural inhibitors and the combination between them and ciprofloxacin could be useful in fighting emerging 
drug-resistance P. aeruginosa. 
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INTRODUCTION 
Antibiotics are one of the most important weapons in fighting 
bacterial infections and have greatly benefited the 
health‐related quality of human life since their introduction. 
However, over the past few decades these health benefits are 
under threat as many commonly used antibiotics have 
become less and less effective against certain illnesses not 
only because many of them produce toxic reactions but also 
due to emergence of drug resistant bacteria1. Recently 
different authors have reported the urgent need for new 
antimicrobial agents to replenish the arsenal of anti-infective 
agents. In fact, during the last few years, medicinal plants 
have attracted the attention of pharmaceutical and scientific 
communities, and evidence has demonstrated the promising 
potential of antimicrobial plant-derived substances. The 
antimicrobial effect of plant oils and extracts has formed the 
basis of many applications, including raw and processed food 
preservation, pharmaceuticals, alternative medicine and 
natural therapies2. One approach to treat infectious diseases is 
the use of plant extracts individually and /or as an alternative 
approach is the use of combination of antibiotics with plant 
extracts. This latter approach i.e. combination therapy or 
synergistic therapy; against resistant microorganisms may 
lead to new ways of treating infectious diseases and probably 
this represents a potential area for further future 
investigations. Combination therapy is helpful and useful for 
patients with serious infections caused by drug resistant 
pathogens1. Ginger is the rhizome of the plant Zingiber 
officinale, consumed as a delicacy, medicine, or spice3. In 
many parts of the world, Z. officinale has medicinal and 
culinary values4. Fresh ginger has been used for cold-induced 
diseases, nausea, asthma, cough, colic, heart palpitation, 
swelling, dyspepsia, less of appetite, and rheumatism5. 
Ginger compounds are active against a form of diarrhea 
which is the leading cause of infant death in developing 
countries. Zingerone (vanillylacetone) is likely to be the 
active constituent against enterotoxigenic Escherichia coli 
heat-labile enterotoxin-induced diarrhea6. The genus Daucus 
(Apiaceae) comprises weedy plants of about 60 species, 
widely distributed and commonly cultivated for their fleshy 

edible roots. Daucus carota L. ssp. carota (wild carrot)7 is 
natural food rich in carbohydrate, carotene, vitamins, 
minerals and others, this plant used in many foods as fresh or 
boiled especially in the preparation of broths with onion 
juices and a juices in which the carrot juices considered as 
one of the healthy drink, which is beneficial for humans 
particularly in fresh state as alone or mixed with fruits or 
milk8. It is used as antibacterial, stimulant, antiseptic, 
carminative, diuretic, hepatoprotective, anti steroidogenic, 
anti-inflammatory and in treatment of jaundice and stomach 
disorders7 and also can be used as activator for 
gastrointestinal tract and in treatment of dermatitis8. 
Ciprofloxacin, a member of the large and widely used 
fluoroquinolone group of antimicrobial drugs, is considered 
the empirical treatment of choice of gastrointestinal 
infections in adults9. For Gram-negative infections, most in 
vitro evidence shows that fluoroquinolones have better 
activity than other antibiotics in killing and preventing 
attachment of slow-growing biofilm-associated organisms10. 
Pseudomonas aeruginosa is an important bacterial pathogen, 
particularly as a cause of infections in hospitalized patients, 
immune compromised hosts and patients with cystic 
fibrosis11. It has been identified as the 2nd most frequent 
organism causing ventilator associated pneumonia, the 4th 
most common causing catheter-associated urinary tract 
infections, the 5th cause of surgical site infections and the 7th 
cause of central-line-associated bloodstream infections12. It 
causes nosocomial infections as a result of its ubiquitous 
nature, ability to survive in moist environments and 
resistance to many antibiotics and antiseptics. Infections 
caused by this microorganism are often sever, life threatening 
and difficult to be treated13. In Iraq ciprofloxacin is widely 
used to treat many bacterial infections and one of them is P. 
aeruginosa infections therefore, this study was aimed to 
evaluate the antibacterial activity of ginger and carrot watery 
extracts with or without ciprofloxacin against multidrug- 
resistant Pseudomonas aeruginosa.  
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MATERIALS AND METHODS  
Bacterial isolates and culture media 
A total of 53 multidrug- resistant P. aeruginosa isolates were 
obtained from the department of biology, college of science, 
Al-Mustansiryia University, Baghdad, Iraq. Mueller Hinton 
agar (MHA) was provided from Oxoid (England). 
 
Plant materials 
The ginger and carrot were obtained from the local Market in 
Baghdad and the extracts were prepared as follow: The 
ginger and carrot were washed, peeled, cut into pieces and 
ground using an electric blender. 25 g of the ground material 
were dissolved in 100 ml of boiling and cold sterile distilled 
water, separately and left for 24 h at room temperature with 
occasional shaking then filtered to obtain clear infusion14 and 
the filtrates were stored at 4°C until used.  
 
Antibacterial activity of plant extracts 
Filtrates of ginger and carrot were diluted with sterile 
distilled water in a ratio 1:1, separately. Antibacterial activity 
of crude and diluted filtrates were assayed using agar well 
diffusion method14, MHA plates were prepared and seeded 
with 105cell/ml of overnight cultures of P. aeruginosa 
isolates. Wells of 6mm in diameter were made using a sterile 
cork borer then filled with 100 μl of plant filtrates and 
incubated at 37°C for 24 h. Wells without plant filtrates were 
served as control. Inhibition was detected by a zone of 
clearing around the filtrate well. 
 
Minimum inhibitory concentration (MIC) of 
ciprofloxacin 
Minimum inhibitory concentration (MIC) of ciprofloxacin 
(Dolder/Switzerland) was determined against the most 
sensitive isolates of P. aeruginosa by an agar dilution method 
as described by Clinical and Laboratory Standards Institute 
(CLSI)15. The range of dilutions was 0.5 to 1024  μg/ml. 5 μl 
of each bacterial isolate was spotted on the MHA surface by 
micropipette, the test plates were incubated at 37°C for 18 h. 
The MIC was taken as the minimum concentration of the 
dilutions that inhibited the growth of the test microorganism.  
 
 

Antibacterial activity of plant extracts and ciprofloxacin  
Crude Filtrates with boiling water of ginger and carrot were 
mixed with ciprofloxacin (MIC concentration) in a ratio 1:1, 
separately and the antibacterial activity of them was assayed 
by agar well diffusion method as described above. 
  
RESULTS AND DISCUSSION  
The antibacterial activity of  watery extracts of  ginger and 
carrot was evaluated against P. aeruginosa isolates and the 
results showed that the crude extracts of them with boiling 
water were more effective than the cold watery extracts 
(crude and diluted) which appeared no effect on P. 
aeruginosa isolates. 83 % of the isolates were sensitive to 
crude extract of ginger which recorded inhibition zones 
ranged from 10 mm to 23 mm for these isolates (Figures 1 
and 2). The antibacterial activity of ginger extract could be 
attributed to the chemical properties of ginger. The main 
constituents of ginger are sesquiterpenoids with zingiberene 
as the main component. Other components include β- 
sesquiphellandrene, bisabolene and farnesene, which are 
sesquiterpenoids, and monoterpenoid (β-sesquiphellandrene, 
cineol and citral) fractions in traces16. On the other hand, only 
44 % of the isolates were sensitive to crude extract of carrot 
which recorded inhibition zones ranged from 7 mm to 20 mm 
(Figures 1 and 2). Ahmed et al.7 found that the roots of the 
wild Daucus carota ssp. Carota contain a range of low 
antibacterial activities against four gram positive 
(Staphylococcus aureus, Streptomyces scabies, Bacillus 
subtilus, Bacillus cereus) and two gram negative species 
(Pseudomonas aeruginosa, Escherichia coli). 
The effect of carrot extracts on the inhibition of growth of P. 
aeruginosa related to many factors as plant genus, the period 
of ripening, type of the soil, climatic factors and the chemical 
structure of the extracts also to the presence of the active 
ingredient in the extract and to the type of microorganism 
affected by the plant extracts8. The main factors that 
determine the antimicrobial activity are the type and 
composition of the spice, amount used, types of 
microorganism, composition of the food, pH value and 
temperature of the environment. However, still there is little 
information about the exact mechanism of their antimicrobial 
action3. 

 

 
 

Figure 1: A and B, Sensitive Percentages of Pseudomonas aeruginosa Isolates to Watery Crude Extracts of Ginger and Carrot, Respectively. C and D, 
Resistance Percentages of Pseudomonas aeruginosa Isolates to Watery Crude Extracts of Ginger and Carrot, Respectively 

 
Minimum inhibitory concentration (MIC) of ciprofloxacin 
was determined against P. aeruginosa by an agar dilution 
method and the results showed that the MIC was 128 μg/ml. 
The combination of ciprofloxacin (MIC concentration) and 
crude extract of ginger or carrot was determined and the 

results showed that the mixture of ciprofloxacin and crude 
extract of ginger or carrot was more active against P. 
aeruginosa isolate comparison with ciprofloxacin alone or 
crude extract alone. Ciprofloxacin and crude extract of ginger 
recorded inhibition zones ranged from 30 mm to 56 mm, 
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ciprofloxacin and crude extract of carrot recorded inhibition 
zones ranged from 22 mm to 35 mm, while ciprofloxacin 
alone recorded inhibition zones ranged from 12 mm to 35 
mm (Figure 2). The ability of plant extracts to potentiate 
antibiotics has not been well explained. It is predicted that 
inhibition of drug efflux and alternative mechanisms of 

action could be responsible for the synergistic interactions 
between plant extracts and antibiotics13. In conclusion, our 
results revealed that the combination of plant extracts and 
ciprofloxacin could be useful in fighting emerging drug-
resistance problem and in vivo experiments are needed to 
confirm pseudomonal protection using these combinations. 

 

 
 

Figure 2: Minimum and Maximum Diameters of Inhibition Zones (mm) for Ciprofloxacin Alone, Watery Crude Extracts of Carrot (Alone and With 
Ciprofloxacin) and Ginger (Alone and With Ciprofloxacin) Against Pseudomonas aeruginosa Isolates 
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