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Abstract

The efficacy of aqueous extract of some medicinal plants has been studied to inhibition of bacteria 

Pseudomonas aeruginosa isolated from fish pathogens (Cyprinus carpio and Oreochromis niloticus). The 

extracts of six aqueous extract of some medicinal plants (Olive leaves (Olea europaea), Cinnamon 

(Cinnamomum zeilanicum), Clove (Eugenia caryophyllata), Turmeric (Curcuma longa), Ginseng (Panax 

ginseng) and Thyme leaves (Thymus vulgaris) were tested against by the agar well diffusion method. The 

results showed differences in the concentrations used for plants (10, 20, 25, 30 %), it was the highest 

concentration of ginseng in 30 %, showed maximum of zone of inhibition against (28.33 mm). They 

compared with antibiotics, the results showed bacteria resistance to some of these. The antimicrobial 

activities of all the six plant extracts are comparable and their potential as alternative in the treatment of 

infectious by these microorganisms was present in the fish. Susceptibility testing is conducted on isolates 

using drugs selected on the basis of their importance to human medicine and use in fish production.
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1. Introduction 

Medicinal plants are rich in various 

secondary metabolites and phytochemical 

compounds, such as tannins, alkaloids, and 

flavonoids, which affect various diseases in fish 

(Citarasu, 2010). Plant extracts are considered to 

be the safest medicinal drugs, there are many 

studies on the antimicrobial activity of plant and 

herbal extracts against drug-resistant organisms. 

Its bioactive natural compounds from medicinal 

plants are among the alternative sources that have 

been examined to replace conventional antibiotics 

and synthetic antimicrobial agents (Fridman et al. 

2014). P. aeruginosa is a virulent rod-shaped, 

*Corresponding author: Khalidah S. Al-Niaeem 

Gram-negative bacterium belonging to the group 

of Pseudomonadaceae and found extensively 

inhabiting the water, plants, soil and animals 

(Ghadaksaz et al.,2015). Pseudomonas has a large 

number of virulence factors that make, it 

responsible for many human infections, including 

the formation of biofilm and the production of 

toxins and enzymes that cause widespread tissue 

damage and thus reach the blood stream causing 

the spread of these bacteria in the body tissues. 

The medicinal plant has antimicrobial agent, 

which kills or inhibit the growth of 

microorganisms such as P. aeruginosa, V. cholera, 

Micrococcus luteus and Salmonella typhimurium 

http://www.jpsscientificpublications.com/
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(Khalafand Tahir, 1986). According to World 

health organization approximately 80 % world 

population use traditional medicines for the 

treatment of several diseases, because the herbal 

products safe in contrast to the synthetics, that are 

regarded as unsafe to human and environment. 

There are many plant/herbs having different 

medicinal value used against various diseases 

since early time (Cowan, 1999). Several parts of 

these medicinal plants are used to extract the 

active substances, mostly used leaves, rhizome, 

roots, seeds, fruits and bulbs (Harikrishnan et al., 

2010; 2011a; b; Fridman et al., 2014; Zhou et al., 

2017; Albadran et al., 2018; Taher and               

Al-Niaeem, 2018; Al-Haider et al., 2019a,b;       

Al-Niaeem, 2019; Taher and Al-Niaeem, 2020; 

Al-Niaeem et al., 2020; Al-Niaeem et al., 2021; 

Al-Atbee and Al-Niaeem, 2021 and Al-Mhanawi 

et al., 2021 a,b). 

The aim of current study was to appreciate 

the execution of the six herbal species versus 

infection caused by P. aeruginosa. Performed in 

laboratory study (in vitro), measured the 

effectiveness of the aquatic extracts of the herbal 

to prevent the growth of P. aeruginosa, and 

compared with antibiotic susceptibility. This will 

raise our information about the potential to border 

the employ of alchemical compounds in aquatic 

environments. 

2. Materials and Methods  

Fish collection 

The O. niloticus (10) and C. carpio (14) 

were obtain from ponds of Marine Science Centre, 

Basrah University, and brought to the laboratory. 

Fish were kept in glass aquaria, supplied with 

aerated chlorine, free tap water. 

Isolation and identification of bacteria  

            Bacteria were cultured on the Maconkey 

and 7 % Blood agar (Himedia - India), incubated 

at 37 ºC for 24 hours. The isolates were examined 

for their shape, size, and hemolytic activity. Then 

transferred and streaked on Pseudomonas base 

agar. All plates were incubated at 37 ºC for 24 hrs, 

the growing colonies of P. aeruginosa isolates 

from fish were initially diagnosed depending on 

(Forbes and Sahm, 1989). 

Plant extraction method 

 Six aqueous extracts of herbal species, Olive 

leaves (Olea europaea), Cinnamon (Cinnamomum 

zeilanicum), Clove (Eugenia caryophyllata), 

Turmeric (Curcuma longa), Ginseng (Panax 

ginseng), Thyme leaves (Thymus vulgaris). The 

plant species were obtained from Iraqi local 

markets washed, dried, and then. Leaves were 

grinded by an electric mill and the powder was 

stored in sterile polyethyl plastic bags at room 

temperature until use. The plant extract was 

prepared as the following steps, depending on (Al-

Kanany et al., 2011). Hot water extract was 

prepared, and then 10 g of plant powder was taken 

and placed in 250 ml of distilled water for 2 hours. 

A volume of 250 ml of distilled water was added 

to 25 mg of dried powder of grinded plants in a 

500 ml conical flask. The mixture was placed in 

blender at room temperature for three hours, and 

then centrifuged for 15 minutes. The aqueous 

suspension was diluted with distilled water up to 

250 ml of four concentrations of extract (10, 15, 

20 and 30 %) (Jorgensen et al., 1999) 

Efficiency test of extract plants against isolated 

bacteria 

 Whole diffusion method was applied 

(Macfaddin, 2000).by using Mueller-Hinton agar 

(MHA) (Himedia-India). The media was left to 

stubbornness on the dishes after 15 - 30 mins, then 

bacteria was introduced evenly over the media by 

using cotton swap, followed by making a hole (6 

mm) on the MHA by a cork borer and adding 100 

µl of different concentrations to each hole by fine 

and sterile pipette. The plates were incubated for 

24 hrs at 37 ºC, separately, and the diameter of the 

clear zone around the bacteria was measured. 

Antibiotics sensitivity of bacteria 

 The resistance rate of all isolated P. 

aeruginosa samples against multiple antibiotics 

with six antibiotics shown in Table – 3.). Disk 

diffusion method according to CLSI (2014) 

guidelines using antibiotic discs on media 

Mueller-Hinton agar.  
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Table – 1: Explain the scientific name of the plants 

No. Plants Scientific name 

1 Olive leaves Olea europaea 

2 Cinnamon Cinnamomum zeilanicum 

3 Clove Eugenia caryophyllata 

4 Turmeric Curcuma longa 

5 Ginseng Panax ginseng 

6 Thyme leaves Thymus vulgaris 

 

Table - 2: Biochemical characters of P. aeruginosa isolated from fishes 

Biochemical characters P. aeruginosa 

Motility + 

Gram stain - 

Oxidase + 

Catalase + 

Voges Proskauer - 

Methyl- Red - 

Indole production - 

Hemolytic activity + 

 

Table - 3: The inhibition zones efficiency test of plants. 

Plants 15 % 20 % 25 % 30 % 

Olive 0.0 1.67 2.12 4.12 

Cinnamon 2.86 8.0 11.5 12.63 

CIove 2.46 7.83 11.1 12.5 

Turmeric 9.67 9.83 15.46 18.66 

Ginseng 14.76 21.4 25.66 28.33 

Thyme leaves 7.76 10.7 13.66 15.46 

 

Table - 4: Antibiotic sensitivity test of P. aeruginosa inhibition zone (mm). 

No. Antibiotics Symbol P. aeruginosa* 

1 Ampicillin (AM) R 

2 Clindamycin (CD) S 

3 Gentamicin (GM) R 

4 Penicillin (P) I 

5 Erythromycin (E) R 

6 Ciprofloxacin (CIP) R 

S: Sensitive          I: Intermediate                R: Resistant 
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3. Results and Discussion 

 Fish are constantly in contact with 

pathogens inhabiting water. High population 

density as well as poor hydrodynamic conditions 

and feeding lead to an increased sensitivity 

towards infections. In order to prevent major 

economic losses due to diseases (Direkbusarakom, 

2011), various medications are used for treatment 

and prevention of infections. The use of 

antimicrobial drugs in aquacultures could lead to 

emergence of resistance in pathogenic 

microorganisms. Gram negative P. aeruginosa, 

was tested in vitro. P. aeruginosa is a pathogenic 

bacteria species that causes infections and diseases 

in both plants and animals (Gabor et al., 2010), 

also that cause several diseases in human. The 

antibacterial activity of aqueous extracts isolated 

from clove buds against food-borne pathogens, 

including Gram positive Staphylococcus aureus. 

The antibacterial activity was tested at different 

concentrations of both extracts using disc 

diffusion and broth dilution method, the extracts 

were made with aqueous. 

 Alternatives are being sought over the last 

few years to replace antibiotics, and medicinal 

plants are one of available options for this 

purpose. These plants are rich in secondary 

(Fridman et al., 2014). The study showed that the 

effectiveness of medical extracts is stronger 

compared to the antibiotics that were used, and 

this is consistent with many studies (Bilen and 

Güvensoy, 2016). The study showed that the 

highest concentration of a plant ginseng (28.33 

%). The study showed that the effectiveness of 

medical extracts is stronger compared to the 

antibiotics that were used, and this is consistent 

with the study (Harikrishnan et al., 2011b). When 

using the following antibiotics (Ampicillin, 

Clindamycin, Gentamicin, Penicillin, 

Erythromycin, Ciprofloxacin) that have been 

resistant to these bacteria P. aeruginosa (Brown 

and Izundu, 2004). It is a promising step in the 

development of a new natural remedy by 

exploiting chemical components natural or 

biologically active in the plant, which contributes 

to reducing the use of antibiotics and treatments. 

Chemical and nature trend. 

4. Conclusion 

 The medicinal plants are promising new 

means of treating viral, bacterial, and parasitic 

diseases in fishes. Even though the number of 

studies into the application of medicinal plants in 

aquacultures is increasing, more researches are 

needed to determine the exact mode of 

preparation, application, the dosage, treatment 

duration, and the effects of various medicinal 

plants on the different species of fish. Priorto 

application of medicinal plants for therapeutic 

purposes. 
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