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ABSTRACT 
Background: Zingiber officinale is an herbaceous plant that belongs to the Zingiber officinale family 

Zingiraceae   it is a abundant in the countries of east India, China and Sri Lanka as well as in some Arab 

countries.  

Materials and Procedures: The purpose of this study was to evaluate the ethanolic sonicated of zingiber 

officinale Rhizome against the pathogenic bacteria (Streptococcus) isolated from patient of ear infection. 

112 clinical specimens were collected from patient from Babylon hospital of both genders and different 

ages. From 1/October /2022 to 1/April /2023. The antibiotic susceptibility test was performed. The 

antimicrobial activity of sonicated ethanolic of zingiber officinale Rhizomes, the (MIC) the (MBC) of 

sonicated ethanolic of zingiber officinale of all isolates were determined.  

Result: The results of isolation 100(899.3%) specimens gave positive growth from 42 females and 58 from 

males, The isolates of Streptococcus isolates showed sensitivity to [Chloramphenicol, Vancomycin, but 

show resistance to Gentamycin, Clindamycin, Tetracyclines, Azithromycin, Erythromycin], The 

antimicrobial activity of sonicated ethanolic They showed (27,40,15) mm for sonicated ethanolic, 

sonicated aqueous, and (27,40,15) mm for sonicated ethanolic. The antimicrobial agents of sonicated 

aqueous and ethanolic extract by three different methods first (FESEM) was showed these range of 

sonicated particles between (10.20-27.28) µm (XRD) that showed (23.601-44.015), third (FTIR) was used 

in range 400-4000cm- the results were showed 64 Mg/l MIC,128mg/l MBC for Streptococcus  

Conclusion:  In this study, it was found that the highest infection rate at the (1-15) years category and the 

number of meals with otitis infections is more than females. It was showed that the otitis infection patients 

in the Urban regions with highest percentage with the lowest percentage observed in rural regions and rate 

of chronic otitis infections as more that the rate of acute otitis infections. 

 

1. Introduction 

Otitis media is known as inflammation of the mucous membrane lining the cleft of the middle ear, 

and germs are among the most important causes of its occurrence [1].And  it is considered a serious 

and common health disease  therefore there are three  types of inflammation which are acute  otitis 

media  inflammation this type is accompanied by pain and high temperature ,as for the  second form , 

it is called otitis media accompanied by fluid accumulation , and it is symbolized by (OME) ,and here 

the serous fluid exudation is mucous oe purulent , the third form is chronic suppurative otitis media , 

denoted by (CSOM) , which lasts for several weeks and is accompanied by purulent otitis media 

through the hole in the eardrum[2]. Otitis media arises as a result of infection with some types of 

Bacteria that are Gram-positive and Gram-negative  whose source resides in the hollow of the nose. 

Otitis medium (OM) is most frequently caused by bacterial infections when the species 

(streptococcus), (Moraxella catarrhalis), (Haemophilus influenza)and( Streptococcus pneumonia) [3 

].While [4].Indicate that the causes that lead to the occurrence of chronic otitis media (CSOM) are 

type (staphylococcus aureus   pseudomonas aeruginosa) by observing the most prevalent bacteria 

found in isolates from patients this infection.  

 Medicine Plants have been used for a long time as a preferred source of natural remedies for the 

continuation of human health. Recently, extensive studies have been conducted on these plants, and 

according to the reports from the World Health Organization, which confirmed that The greatest 

source is medicinal herbs. for obtaining many medicines [5] . In wealthy countries, about 80% of 

people utilize herbs. The components of traditional medicine, which are obtained from medicinal 

plants, requires more research in order to understand a deeper understanding of its properties and 

therapeutic effects [6]. Medicinal plants and herbs contain chemicals of obvious benefits such as 

volatile oils and capcodes that aid in the treatment of illnesses affecting both humans and animals. 
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Alkaloids, lipids, sugars, sugarcane, tannins, saponins, and sterols). 

2. Methodology  

Specimens Collection 

One hundred twelve Specimen were collected from patients with otitis infections after diagnosis by 

otolaryngologists from both genders with ages ranging from 1-60 years who attended to Alexandria 

General Hospital and Teaching Merjan Babylon from October 2022 to April 2023 (35 females and 65 

males)    . 

Swabs were taken from the external auditory canal according to method followed by the Scientist in 

taking specimens by cleaning the outer ear and removing the pus (Discharge), then the specimens 

was taken from the remnants of pus present in the external auditory canal the specimens were quickly 

transfer to the laboratory and cultured on the appropriate culture media [7]. 

Samples were cultured on immediate media 

Mueller Hinton Agar, Blood Agar, Nutrient Agar, and Brain Heart Infusion Broth 

Isolation of Bacteria Isolates  

All swabs were transferred to the laboratory and then inoculated on the differential and diagnostic 

media to isolate differential colonies under anaerobia conditions at 37° for 24-48 hours. All colonies 

from culturing on media were purified by subculture on nutrient agar for preservation for further tests 
[8].  

Microscopic examinations 

A portion of the bacterial growth was transferred by a loop and placed on a glass slide, fixed and 

stained with Using gram stain and a light microscope's oil lens,  the shape of the Streptococcus 

bacteria observed as blue cocci arranged in regular groups resembling a twisted chain [9].   

 The bacterial isolates were diagnosed from the characteristics of culture on different media, by gram 

stain and from a procedure Biochemical tests base on the [10]. Of determinative classifier   

Bacteriology. The first diagnosis was made based on the characteristics of the cultures on the culture 

media. Gram-positive bacteria were diagnosed through their growth on blood agar, and pe ofanalyses 

were observed hemolysis, and then other biochemical tests were performed. 

Identification of Bacterial Isolate with VITEK-2 system 

The Vitek2 was employed to validate the biochemical and antibiotic assay, which was carried out in 

compliance with the guidelines provided by the manufacturer. This gadget is a personal device called 

a reader incubator, and it is composed of several internal parts, such as card filling process, loading 

process, card cassette, barcode scanner, card sealer, cassette spiral and incubator. Along with optical 

transport, electrical control tools and firmware for trash processing. For all common identification 

tests, the system has an extended identification database, which improves the effectiveness of 

microbiological diagnosis.that reduce the need for additional testing to improve safety for both the 

tester and the user. The following steps have been planned according to the manufactures’ directions.  

I. Making the bacterial suspension: An enough amount of bacteria were transferred using a sterile 

swab.  isolates pure culture colonies (the colony must be 24 hours of age) were suspended separately 

Fill clear plastic test tubes with 3 milliliters of sterile saline. The turbidity was modified by inserted 

test tubes into the colony standardization assay system with McFarland’s standard solution 

(1.5x108cells/ ml). 

II. Identification card was inoculated with isolated. The isolation suspension test tube was positioned 

within a designated rack, and the transfer tube was inserted into the matching suspension tube while 

the card was positioned in the slot next to it. The filled cassette was inserted into a vacuum chamber 
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station either manually or mechanically. Following application of a vacuum and reintroduction of AI 

to the microchannels that filled all test wells.  

III. Sealing and incubation of the card: The inoculated card is fed into the carousel incubator via a 

mechanism that cuts the transfer tube and seals the card.The capacity of a carousel incubator is 30 or 

60 cards.Online incubation is done for all card kinds at 35.5+1.0°C.Every fifteen minutes, each card 

is removed from the carousel incubator, sent to the optical system for reaction readings, and then put 

back in the incubator until the next tube reading time. Throughout the incubation period, data were 

gathered every fifteen minutes. 

Antibiotic Susceptibility Test  

The antibiotics susceptibility of one hundred of Pseudomonas aeruginosa, staphylococcus aureus, 

and streptococcus pneumonia to different antimicrobials determined according to Using Kirby – 

Bauer Disc Method on Muller Hinton agar (MHA) [11]. 

One of the most common methods used routinely in diagnostic laboratories and is based on 

inoculating the bacteria under test on solid culture  medium  (Muller Hinton agar ) in petri dish .After 

activation of the bacterial isolates using brain-heart infusion broth for twenty-four hours at 37°C, and 

by adding sterile normal saline compared with (0.5) a standerd Mcfarland tube(1.5x108CUF/ml ), 

then apply with a sterile cotton swab on Muller Hinton agar (MHA). and leave  it to dry ,different 

antibiotics tables were used in different concentrations  

With sterile forceps , the selected antimicrobial disks were placed on the surface of the inoculated 

medium and inoculated  at 37°C for24h ,during the incubation period the antibiotic spread from the 

disc to the medium .If the organism is selective to antibiotics ,zones of lack of growth appear around 

the disc ,and the higher the sensitivity ,the larger the diameter of the area inhibition .Antibiotics 

inhibition zone were noted and measured with a ruler or caliper , the antibiotics names and its 

slandered  inhibition diameter were used according to The Laboratory Standardization Institute 

(CLSI) 2021for sensitivity or resistance of the organism to each antibiotic.  

Collect Zingiber officinale Rhizomes   

Buying zingiber officinale from the local market, washing it well, it was cleaned from the suspended 

dust with water and salt about for 3 minutes, then washed a second time with distilled water. it was 

spread on a clean cloth and waited for to dry at room temperature a period of two to three weeks. then 

it was ground by an electric mill into a dry powder and kept in plastic bags in dry place until use.  

Preparation of sonicated extract from zingiber officinale rhizome 

To prepare100gm of sonicated zingiber officinale, zingiber officinale powder was combined with 100 

milliliters of distilled water, mixed, and melted. over low heat to dissolve all sediment and distribute 

the solution was placed on plates then given two days to dry. Two days later, the powder weighing 20 

grams of dried rice was removed from the plates. zingiber officinale powder was added to800 

milliliters of distilled water were combined, and the mixture was used for 1.5 hours in the vibra-cell 

ultrasonic liquid device., as this device operates for 10 second, stopping for 5second, then the mixture 

was collected and preserved in the refrigerator at 4◦C until use. 

Study the Effect of Sonicated on Bacteria 

The diffusion method was used by etching according to [12]. Bacterial isolates were grown at a 

dilution of (1 .5) cell/ ml according to the MacFarland tub on the surface of a nutrient agar. the plate 

was left for a period at room temperature. holes were made with a diameter of 6 mm. then different 

concentrations of ethanolic sonicated of Zingiber officinale Rhizome, were added to the etching 

separately and at different concentration (100,300,500) µg /ml add it to the positive control hole that 

contain distilled water. the dishes were left at room temperature for two hours, then incubated for 24 

hours at a temperature 37◦ C. after that, a ruler was used to measure the inhibitory zones' diameters 
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formed around the holes . 

Characterization of Synthesized Zingiber officinale sonicated.  

The physical attributes of Zingiber officinale sonicated were evaluated using FTIR, XRD, and SEM . 

1- Analysis by Scanning Electron Microscopy (FESEM) in the Field 

 Measurements after the synthesis, sonicated were prepared as a powder and studied analyzed under 

scanning electron microscope with different magnification powers It provides the synthesized 

sonicated with a clean image. It displays the morphological characteristics. of sonicated and size 

measurements by scanning electron microscope (Inspect S 50, fei) according [13]. 

2-X-ray Diffraction (XRD)  

 The characterization of was done using X-ray diffraction. zingiber officinale sonicated the powder of 

zingiber officinale sonicated specimens. was divided up on a specimen holder with a low background 

noise and examined using a Bruker D8 Advance X-Ray diffractometer fitted with a LynxEYE 

detector. The parameters for the X-ray diffraction examination were 40 KV of voltage, 40 mA of 

current, and 1.54060 A of copper radiation. With a time constant of 1.2 seconds, the scanning was 

carried out in the 2ʵ range of 10◦ to 40◦ at 0.02◦/min. [14].  

3- Fourier Transform Infrared Spectroscopy (FITR) 

 Using an FT-IR spectrophotometer, the transmittance of the produced formulations was measured at 

a resolution of 2 cm-1 over a spectral range of 400–4000 cm-1. Over 64 scans, the data sets were 

averaged. [15]. 

Finding the sonicated rhizome ofzingiber officinale's minimum bactericidal concentration (MBC) and 

minimum inhibitory concentration (MIC). 

The MIC is lowest rhizome zingiber officinale sonicated concentration that totally stopped the 

development of bacteria can be found. by using  micro-plate method , the turbidity of bacterial 

suspension was matched and compared to 0.5 MacFarland units of turbidity.A homogenous is 

roughly correlated with the MacFarland 0.5 standard.1.5×108 cells/ml suspended.Each well received 

a 100µl transfer of BHI material.100µl of zingiber officinale rhizome  sonicated,(128 µg /ml) was 

serial dilutions were carried out from column 2 to column 11 in each well of columb2 to determine 

the final concentrations of NPs.,which varied  from 128 µg/ ml in (2nd well) to 2 µg /ml in (11th well) 

.  A 10 microliter of bacteria in column were added to every well—all wells of (column 1) excluded. 

Column 12 (NPs free well) has medium in it. and in column and (colum1) contained media only. The 

microtiter plate incubated at 37⸰C for 24hr. OD at 570 nm was recorded spectrophotometrically. The 

lowest concentration of NPs was identified as the MIC. showing absence of growth as compared with 

the growth in the rhizome of zingiber officinale sonicated– free well [16].  

Ethical Approval:   

The study was carried out in conformity with the ethical standards set forth in the Helsinki 

Declaration. Before a sample was taken, it was done with the patient's verbal and analytical consent. 

According to the document, a local ethics commission evaluated and approved the study protocol, as 

well as the subject information and permission form number M221001 in October 17, 2022 

3. Results and discussion 

Demographic distribution                                                                

One hundred twelve specimens were collected for the period from October /2022 to April/2023. They 

included specimens from otitis patients of different ages and sex.  specimens collected from AL-

Exandria General hospital and Murjan Teaching Hospital), under the supervision, only gave 100 

positive growth culture, 12 otitis specimens were Negative for growth culture, The reason for 

negative culture results either may be due to Contamination or because Viral or fungal infection as 
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show in table (1). 

Table (1) Distribution of positive and negative Growth Culture of otitis Specimens 

Percentage No.of specimens Otitis specimens 

89.3% 100 Positive growth 

10.7% 12 No growth 
100% 112 Total Specimens 

Table (2) Distribution of Study Groups According to Age Groups 

Percentage  Patients  Age group (years) 

35% 35 1-15 

26% 26 16-30 

15% 15 31-45 

24% 24 46-60 

100% 100 Total 

Table (3) shows the study groups' gender distribution. 

Percentage Patients  

58% 58 Males 

42% 42 Females 

100% 100 Total 

Table (4) Geographical Distribution of Study Specimens 

Percentage Numbers  

72% 72 Urban 

28% 28 Rural  

100% 100 Total 

Table (5) Study of the patient with otitis according to the pathological condition 

Percentage                     Numbers Pathological 

33% 33 A cute 

67% 67 Chronic  

100% 100 Total 

Detection of streptococcus pneumonia by biochemical methods 

All Streptococcus pneumonia isolates has shown a negative result in biochemical test for catalase 

test, oxidase, urase, voges Proskauer. But positive result to gram stain, hemolysis Alfa hemolysis test, 

shape diplococci, oxidative fermentation was facultative an aerobe. 

Table (6) biochemical test of Streptococcus pneumonia 

Result  Test  

+ Gram stain  

- Catalase 

- Urase 

- Oxidase 

- Voges Proskauer  

Alfa Hemolysin test 

Diplococci  Shape 

Facilitative aerobe Oxidative fermentation  

Table (7) Description resistance and sensitive of antibiotics on bacteria 

  Streptococcus   

Tetracycline 10 ≤18 19-22 ≥23 

Gentamycin 20 ≤15 16-18 ≥19 

Chloramphenicol 21 ≤12 18-20 ≥21 

Table (8): Phenotypic of antibiotic susceptibility of Streptococcus Isolation 
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C AZM E GEN CD TE VA Isolates 

S R R S R R S 1 

S            R R S R R S 2 

S R R S R S S 3 

S R R S R R R 4 

R R R S R R S 5 

S R S S R S S 6 

S R R S R R S 7 

S R R S S R S 8 

S R R S R S S 9 

S R R S R R R 10 

R R R S R S S 11 

S R R S R R S 12 

S R R S R R S 13 

R R R S R R R 14 

S R S S R S S 15 

S R R S R R S 16 

S R R S S R R 17 

S R S S R R S 18 

S R R S R R S 19 

S R R S R S S 20          
S R R S R R S 21 

S R R S R R S 22 

S R R S R R R 23 

S R R S R R S 24 

S R R S R R S 25 

Abbreviations: [Vancomycin (VA), Clindamycin) CD), Tetracycline (TE), Gentamicin (GEN), 

Chloramphenicol, Erythromycin(E), Azithromycin (AZM)]       

Table (9) show inhibition zone of ethanolic and aqueoussonicated of   zingiber officinale 

Concentration (µm/ml) 
Inhibition zone(mm) of 

aqueous sonicated   

Inhibition zone(mm) of 

ethanolic sonicated   

100   

300 18 27 

500 20 40 

 

 

This Figer (1) showed the diameters of sonicated of zingiber officinale 
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Figure (2) Show XRD pattern of Rhizome Zingiber Officinale Nanoparticles 

 

Figure (3) show FTIR spectra of sonicated zingiber officinale 

 

Discussion  

Identification of bacteria isolates using Vitek-2 small sys 

In the small vitek-2 system, the isolates were identified characteristics of all bacterial isolates were 

done also by VITEK-2 compact system, appendices The VITEK-2 technology is user-friendly, quick 

to yield results (4–15 hours), and reasonably appropriate for identifying microbiological organisms.  

Susceptibility of bacteria to antibiotic  

The sensitivity of the streptococcus isolates under study was tested streptococcus against 7. has 

shown the results are that the isolates vary in their sensitivity antibiotics, according to the difference 

in the isolation area and the area of residence, as well as according to the persons previous use of 

antibiotics. Residence to antibiotics, and in 1988, the Kirby-Bauer method of disc diffusion was used 

to test the isolation's susceptibility to drugs. The size of the antibiotic disc-encircling inhibitory zone 

used to determine the extent of the sensitivity of these isolates to antibiotics. 
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Susceptibility of Streptococcus bacteria to antibiotics         

Twenty-five identification S. pneumonia, isolates were evaluated against 8 common antibiotics, as it 

all isolates showed sensitivity against Gentamycin (100%), and (88%) isolates were sensitive to 

Chloramphenicol, and (92%) of isolates showed resistance against Clindamycin, the Tetracycline 

were (76%) isolate resistance, tetracyclines have been extensively utilized to treat a range of 

infections for many years. Tetracycline is far more effective than tetracycline and can still work on 

bacteria that have tetracycline resistance. as for Azithromycin all isolates were resistant to it (100%). 

While the percentage of resistance to erythromycin was (88%), but (80.0%) isolates were sensitive to 

vancomycin, A glycopeptide antibiotic, vancomycin is commonly used to treat severe infections. It 

binds to the lipid II dipeptide D-Ala4-D-Ala5, preventing trans glycosylation and transpeptidation 

that are mediated by PBP2 and PBP2a and opposing peptidoglycan remodeling. [18]. 

Investigation of the Aqueous Solution's Inhibitory Activity of Various Zingiber officinale 

Rhizome Sonicated by well Diffusion Method 

We made tow particles from the zingiber officinale rhizome, aqueous and ethanolic, at three 

concentrations of (100,300,500) µg/ml to each particle, and we treated them with three types of 

Staphylococci, Streptococcus, Pseudomonas bacteria  

The results of the investigation showed the inhibitory activity of zingiber officinale sonicated 

synthesized from zingiber officinale Rhizomes at a different concentration (100, 300, 500) µg/ml and 

by using the diffusion method by drilling there is a clear effect of these sonicated on these different 

bacterial isolates, as in Figure 4: An aqueous solution's impact solution of zingiber officinale 

sonicated at three concentrations on the types of isolates under study. 

the streptococcus bacteria, no effect of the solution was shown at a 100 µg/ml concentration, as in 

staphylococcus bacteria. at a 300 µg/ml concentration, the diameter of the inhibition zones was 18 

mm, and in the concentration of 500µg/ml, the inhibitory zone's diameter was higher, as it was 

25mm. 

Investigation of the inhibitory activity of a ethanolic solution of different zingiber officinale 

Rhizome sonicated by well diffusion method  

After the inhibitory effectiveness of the ethanolic zingiber officinale solution was investigated at 

different concentration towards the isolates of   streptococcus the effect of the various isolates was 

observed, As for the streptococcus bacteria, it was clearly affected by the ethanolic zingiber 

officinale sonicated according to the different concentration, where the inhibition zones ranged at a 

concentration, of 500µg/ml (40) mm and at a concentration of 300µg/ml to (27) mm, but at a 

concentration of 100µg/ml, the bacterial don’t affect  .  

 

The increase in the diameter of inhibition rates for the growth of the studied bacteria by increasing 

the concentration of nano-solution this result was in agreement with [19]. indicated that increasing the 

concentration of the sonicated- solution increase its effectiveness in inhibiting the growth of 

microorganisms. It is the effective effect of the ethanolic solution, perhaps due to the ability of the   

non-sonicated aqueous extract the largest possible amount of the active substances from the plant 

tissues used  including the compounds of tenanted, saponins, flavonoids, and volatile oils as these 

compounds   have an effective effect in inhibiting the expansion of microorganisms, as well as the 

phenolic substances present in them have an effective role in inhibiting microorganism growth even 

at low concentration [20].  

The manufacture of sonicated from nature components contributes to increasing their efficiency, in 

addition to being an environmentally friendly method, as it is inexpensive on the economic level. 

According to the results, it was observed that the efficiency increased by inhibiting and killing 

bacterial cells, [21]. The role of the active compounds in plant nano- solutions is also attributed to the 
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inhibition of microorganisms, but these materials are equal to the interaction with the components of 

the cell, or perhaps they do not have In order to prevent the action of enzymes, coenzymes, and other 

compounds, specific receptors on the bacterial cell wall and vectors connected to the transport of 

their molecules into the cell,  effective biology [22]. 

Characterization of Zingiber officinale sonicated  

Analysis by field Emission electron scanning microscopy (FESM)   

FESEM was employed to verify the size and shape of the zingiber officinale sonicated, shape 

zingiber officinale sonicated with size range between (10.20µm – 27.28µm) were reported. One kind 

of electron microscope is the SEM, which uses a raster scan pattern to scan high-energy electron 

packages to create an image of the specimens. When an electron interacts with atoms that potentially 

comprise a specimen, signals are produced that carry details on the specimen's synthesis, surface 

topography, and other characteristics like electrical conductivity [23-30]. Changes in the bio-

reeducation circumstances, such as the kind of culture and organism, the nature of the medium, and 

the length of the incubation period, can regulate the sizes and forms of biogenic sonicated [31-37]. 

(10.20 µm, 15.67µm ,16.33µm, 16.51µm,17.10µm ,27.28µm) indicated the diameters of sonicated 

were appropriate and accurate as sonicated of zingiber officinale FESEM was used to determine the 

size, shape and location of sonicated of zingiber officinale   This image showed that Zingiber 

officinale sonicated are spherical clusters (hexonal) in shape, and their sizes are less than70 nm this 

result was compatible with the result of [38-45]. 

X-ray Diffraction (XRD). 

The formation of sonicated was characterized further by XRD analysis using powder X-Ray Diffract 

meter. The studies showed a characteristic peak at 20 values of 20,1456, 28,6191 and 35,9395 

 x=(k*ƛ)/(β*cosǾ) where ̛ is the X-ray wavelength, β is the full width at half maximum (FWHM) of 

the peak in radians, ̾ is the Braggs diffraction angle in radians, D is the crystal size, and K is a 

constant with a value of roughly 0.9..   

Fourier Transform Infrared Spectroscopy (FITR) 

FITR analysis it was employed to gather data regarding the chemical substances involved in the 

stabilization and decrease of Zingiber officinale nanoparticles. FITR spectra of Zingiber officinale 

sonicated (powder and with ethanol) showed the present of peak at 3393.57 cm-1 can be assigned to 

hydroxyl (OH) group.  2922.58 cm-1 was assigned to Alkane (C-H stretching). 1633.51 cm-1 present 

of (C=C stretch binding carboxyl stretch protein). 1364.64 cm-1, 1144.07cm-1 assigned to methyl 

(C-H). 1073.34 cm-1 was   assigned to (C-O stretch). 567.25 associated with Aliphatic organ halogen 

compound (C-I stretch).  Figure (4-7) showed FTIR spectra powder   of Rhizome zingiber officinale   

Figure (4-8) showed FTIR spectra with ethanol Ethanolic of Rhizome zingiber officinale.    

Detecting Minimum bactericidal concentration (MIC) and Minimum inhibitory concentration 

(MIC) of sonicated 

The MIC was detected by microtiter plate method. Different concentration of Rhizome of zingiber 

officinale sonicated raining from (4µg/ml-128µg/ml) were used. The minimum inhibitory 

concentration of sonicated (MIC) was calculated after the incubation of the microtiter plate for 24 

hours at 37⸰C (OD570nm). A concentration which prevents growth of bacteria is considered the 

lowest concentration (MIC). MIC, MBC for Streptococcus bacteria were (64µg/ml) and (128µg/ml) 

respectively,  

4. Conclusion and future scope 

Streptococcus pneumonia that also isolated from otitis infection patients was the most influenced to 

sonicated ethanolic extract of Zingiber officinale rhizome at low concentration. Zingiber officinale 
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rhizome have antibacterial activity against pathogenic bacteria with different chemical structure when 

analyzed under Infrared spectroscopy  

Recommendations  

Study the effect Zingiber officinale rhizome extract against different pathogenic microorganisms 

(including multi resistant species) 

Study the Crude extract's cytotoxic effects on cancerous and normal cells 

Reference 

[1] Schilder, A. G., Chonmaitree, T., Cripps, A. W., Rosenfeld, R. M., Casselbrant, M. L., Haggard, M. P., & Venekamp, R. 

P. (2016). Otitis media. Nature reviews Disease primers, 2(1), 1-18. 

[2] Lee, J. M., & Lee, H. J. (2022). Eustachian tube function test. Korean Journal of  

[3] Otorhinolaryngology-Head and Neck Surgery, 65(4), 193-201. 

[4] Sierra, A.; Lopez, P.; Zapata, M. A.; Vanegas, B.; Castrejon, M. M.; Deantonio, R.; Hausdorff, W. P. and Colindres, R. 

E. (2011). Nontypeable Haemophilus influenzae and Streptococcus pneumoniae as  primary causes of acute otitis media 

in colombian children: a prospective study. BMC Infect Dis. 5:4-11. 

[5] Sattar, A., Alamgir, A., Hussain, Z., Sarfraz, S., & Nasir, J. (2012). Bacterial spectrum and their sensitivity pattern in 

patients of chronic suppurative otitis media. Journal of the College of Physicians and Surgeons--pakistan: JCPSP, 22(2), 

128-129 . 

[6] Raskin, I., Ribnicky, D. M., Komarnytsky, S., Ilic, N., Poulev, A., Borisjuk, N., ... & Fridlender, B. (2002). Plants and 

human health in the twenty-first century. TRENDS in Biotechnology, 20(12), 522-531. 

[7]  Gurib-Fakim, A. (2006). Medicinal plants: traditions of yesterday and drugs of tomorrow. Molecular aspects of 

Medicine, 27(1), 1-93. 

[8]  Mims, C., Dockrell, H., Goering, R., Roitt, I., Wakelin, D., & Zuckerman, M. (2004). Medical microbiology. Structure, 

7(7) 

[9] Brunton, S., & Pichichero, M. E. (2005). Acute otitis media: influence of the PCV-7 vaccine on changes in the disease 

and its management. Journal of family practice, 54(11), 961-969 . 

[10] Gillet, Y., Issartel, B., Vanhems, P., Fournet, J. C., Lina, G., Bes, M., ... & Etienne, J. (2002). Association between 

Staphylococcus aureus strains carrying gene for Panton-Valentine leukocidin and highly lethal necrotising pneumonia in 

young immunocompetent patients. The Lancet, 359(9308), 753-759. 

[11] Drancourt, M., Bollet, C., Carlioz, A., Martelin, R., Gayral, J. P., & Raoult, D. (2000). 16S ribosomal DNA sequence 

analysis of a large collection of environmental and clinical unidentifiable bacterial isolates. Journal of clinical 

microbiology, 38(10), 3623-3630. 

[12] Zinedine, A., & Faid, M. (2007). Isolation and characterization of strains of Bifidobacteria with probiotic proprieties in 

vitro. World Journal of Dairy & Food Sciences, 2(1), 28-34 

[13] Alsafi, A., & AlKaabi, S. J. (2023). Aqueous Rosa damascena extract: Antibacterial activity and its role of adhesion to 

human epithelial cells in vitro. Cell Biochemistry and Function, 41(3), 365-374. 

[14] Gangadoo, S., Stanley, D., Hughes, R. J., Moore, R. J., & Chapman, J. (2017). The synthesis and characterisation of 

highly stable and reproducible zingiber officinale nanoparticles. Inorganic and Nano-Metal Chemistry, 47(11), 1568-

1576 

[15] Tugarova ,A.V., Mamchenkova , P .V ., Dyatlova , y . A., and Kamnev , A.A (2018) .FTIR and Raman spectroscopic 

studies of zingiber officinale sonicatedsynthesized by the bacterium  Azospitillum  thiophilium .spectrochimica Act part 

A: Molecular and Biomolecular spectroscopy .192,458-463 . 

[16] Kumar, N., Balamurugan, A., Balakrishnan, P., Vishwakarma, K., & Shanmugam, K. (2020). Biogenic nanomaterials: 

synthesis and its applications for sustainable development. Biogenic Nano-Particles and their Use in Agro-ecosystems, 



131 | P a g 

e 

Antibacterial Activity of sonicated Zingiber Officinale Rhizome Extract on Some Bacteria Isolated 

from Otitis media Patients. 

SEEJPH 2024  Posted: 16-08-2024 

  

 

99-132. 

[17] Garcia-Garrote, F., Cercenado, E., & Bouza, E. (2000). Evaluation of a new system, VITEK 2, for identification and 

antimicrobial susceptibility testing of enterococci. Journal of clinical microbiology, 38(6), 2108-2111. 

[18] Zernotti, M. E., Pawankar, R., Ansotegui, I., Badellino, H., Croce, J. S., Hossny, E. & Zhang, L. (2017). Otitis media 

with effusion and atopy: is there a causal relationship? World Allergy Organization Journal, 10, 1-9 .?. Pediatrics, 115(6), 

1466-1473 . 

[19] Mathew, S. K. (2018). A profile of vancomycin-resistant enterococcal infections and a comparison of resistance 

detection methods. Indian J Microbiol Res, 5(3), 408-14. 

[20] Marie, S. M., Al Anbagi, R. A., & Suliaman, S. Q. (2023). Silver Nanoparticles Synthesized from Polyporus plorans, A 

wild Mushroom with Detecting Its Physio-Chemical Characterization and Antimicrobial Activities. Egyptian Academic 

Journal of Biological Sciences, G. Microbiology, 15(1), 43-59. 

[21] Huang, Y. W., Cambre, M., & Lee, H. J. (2017). The toxicity of sonicateddepends on multiple molecular and 

physicochemical mechanisms. International journal of molecular sciences, 18(12), 2702 . 

[22] Bahadar, H., Maqbool, F., Niaz, K., & Abdollahi, M. (2016). Toxicity of sonicatedand an overview of current 

experimental models. Iranian biomedical journal, 20(1), 1. 

[23] Mitschrs,L.A.; Leu, R.;Bathala, M.S.;Wu, W.W.; Beal, J.L. and White, R .(1992). Antimicrobial gent from higher plant -

1-Lioydia. 35(2): 157-166 . 

[24] Verma, P., & Maheshwari, S. K. (2018). Preparation of sliver and selenium sonicatedand its characterization by dynamic 

light scattering and scanning electron microscopy. Journal of microscopy and ultrastructure, 6(4), 182 . 

[25] Vetchinkina, E., Loshchinina, E., Kupryashina, M., Burov, A., & Nikitina, V. (2019). Shape and size diversity of gold, 

silver, selenium, and silica sonicatedprepared by green synthesis using fungi and bacteria. Industrial & Engineering 

Chemistry Research, 58(37), 17207-17218 . 

[26] Raut, S., Mandavgane, S., & Ralegaonkar, R. (2014). Thermal performance assessment of recycled paper mill waste–

cement bricks using the small-scale model technique. Journal of Energy Engineering, 140(4), 04014001  

[27] Margiana, R., Alsaikhan, F., Al-Awsi, G. R. L., Patra, I., Sivaraman, R., Fadhil, A. A., ... & Hosseini-Fard, S. (2022). 

Functions and therapeutic interventions of non-coding RNAs associated with TLR signaling pathway in atherosclerosis. 

Cellular Signalling, 100, 110471. 

[28] Arif, A., Alameri, A. A., Tariq, U. B., Ansari, S. A., Sakr, H. I., Qasim, M. T., ... & Karampoor, S. (2023). The functions 

and molecular mechanisms of Tribbles homolog 3 (TRIB3) implicated in the pathophysiology of cancer. International 

Immunopharmacology, 114, 109581. 

[29] Lei, Z., Alwan, M., Alamir, H. T. A., Alkaaby, H. H. C., Farhan, S. S., Awadh, S. A., ... & Nekuei, A. (2022). Detection 

of abemaciclib, an anti-breast cancer agent, using a new electrochemical DNA biosensor. Frontiers in Chemistry, 10, 

980162. 

[30] Bashar, B. S., Kareem, H. A., Hasan, Y. M., Ahmad, N., Alshehri, A. M., Al-Majdi, K., ... & Qasim, M. T. (2022). 

Application of novel Fe3O4/Zn-metal organic framework magnetic nanostructures as an antimicrobial agent and 

magnetic nanocatalyst in the synthesis of heterocyclic compounds. Frontiers in Chemistry, 10, 1014731. 

[31] M Abbas, M., W Abooud, K., Qasim Mohammed, A., Hasan Al-Zubaidi, S., Hussain, A., M Hameed, N., ... & Ahmad 

Batayneh, K. (2022). Effects of various irrigation levels and biochar-based fertilizers on peanut production. Journal of 

Nuts, 13(4), 289-300. 

[32] Hussein, H. A., Khudair, S. A., Alwan, M., Aljawahiry, T., T Qasim, M., & V Pavlova, I. (2022). Impact of pollution 

caused by salmon breeding centers on river water quality. Caspian Journal of Environmental Sciences, 20(5), 1039-1045. 

[33] Lafta, H. A., AbdulHussein, A. H., Al-Shalah, S. A., Alnassar, Y. S., Mohammed, N. M., Akram, S. M., ... & Najafi, M. 

(2023). Tumor-Associated Macrophages (TAMs) in Cancer Resistance; Modula-tion by Natural Products. Current topics 

in medicinal chemistry. 



132 | P a g 

e 

Antibacterial Activity of sonicated Zingiber Officinale Rhizome Extract on Some Bacteria Isolated 

from Otitis media Patients. 

SEEJPH 2024  Posted: 16-08-2024 

  

 

[34] Al-Jassani, M. J., Sayah, M. A., Qasim, M. T., Kadhim, A. J., & Muhammad, E. H. (2022). Isolation and Evaluation of 

Antibacterial Agents Produced by Soil Bacillus SP. and Study Some of their Immunological Parameters. Revista 

Electronica de Veterinaria, 23(4), 105-111. 

[35] Sane, S., Mahoori, A., Abdulabbas, H. S., Alshahrani, S. H., Qasim, M. T., Abosaooda, M., ... & Darvishzadehdaledari, 

S. (2023). Investigating the effect of pregabalin on postoperative pain in non-emergency craniotomy. Clinical Neurology 

and Neurosurgery, 226, 107599. 

[36] Al Anazi, A. A., Barboza-Arenas, L. A., Romero-Parra, R. M., Sivaraman, R., Qasim, M. T., Al-Khafaji, S. H., ... & 

Gono, R. (2023). Investigation and Evaluation of the Hybrid System of Energy Storage for Renewable Energies. 

Energies, 16(5), NA-NA. 

[37] Hjazi, A., Nasir, F., Noor, R., Alsalamy, A., Zabibah, R. S., Romero-Parra, R. M., ... & Akram, S. V. (2023). The 

pathological role of CXC chemokine receptor type 4 (CXCR4) in colorectal cancer (CRC) progression; special focus on 

molecular mechanisms and possible therapeutics. Pathology-Research and Practice, 154616. 

[38] Althomali, R. H., Al-Hawary, S. I. S., Gehlot, A., Qasim, M. T., Abdullaeva, B., Sapaev, I. B., ... & Alsalamy, A. (2023). 

A novel Pt-free counter electrode based on MoSe2 for cost effective dye-sensitized solar cells (DSSCs): Effect of Ni 

doping. Journal of Physics and Chemistry of Solids, 182, 111597. 

[39]  Hjazi, A., Ahsan, M., Alghamdi, M. I., Kareem, A. K., Al-Saidi, D. N., Qasim, M. T., ... & Mirzaei, R. (2023). 

Unraveling the Impact of 27-Hydroxycholesterol in Autoimmune Diseases: Exploring Promising Therapeutic 

Approaches. Pathology-Research and Practice, 154737. 

[40] Gupta, J., Suliman, M., Ali, R., Margiana, R., Hjazi, A., Alsaab, H. O., ... & Ahmed, M. (2023). Double-edged sword 

role of miRNA-633 and miRNA-181 in human cancers. Pathology-Research and Practice, 154701. 

[41] Al-Hawary, S. I. S., Kadhum, W. R., Saleh, E. A. M., Yacin, Y., Abdullah, E. A., Qasim, M. T., ... & Alsalamy, A. 

(2023). Tunneling induced swapping of orbital angular momentum in a quantum dot molecule. Laser Physics, 33(9), 

096001. 

[42] Gaffar Sarwar Zaman, Ibrahem Waleed, Ruaa Ali Obeid, Shaymaa Abdulhameed Khudair, Saafa Abaas Abd Al-

Kahdum, Kadhum Al-Majdi, Ahmed S. Abed, Ali Alsalamy, Maytham T. Qasim, Ahmed Hussien Radie Alawadi. 

(2023). Electrochemical determination of zearalenone in agricultural food samples using a flower like nanocomposite-

modified electrode, Materials Chemistry and Physics,Volume 305,127986. ISSN 0254-0584, 

https://doi.org/10.1016/j.matchemphys.2023.127986.  

[43] Al-dolaimy, F., Kzar, M.H., Hussein, S.A. et al. (2023). Incorporating of Cobalt into UiO-67 Metal–Organic Framework 

for Catalysis CO2 Transformations: An Efficient Bi-functional Approach for CO2 Insertion and Photocatalytic 

Reduction. J Inorg Organomet Polym. https://doi.org/10.1007/s10904-023-02860-0 

[44] Muzammil Khursheed, Kzar Mazin Hadi, Mohammed Faraj, et al. (2023). Methanol extract of Iraqi Kurdistan Region 

Daphne mucronata as a potent source of antioxidant, antimicrobial, and anticancer agents for the synthesis of novel and 

bioactive polyvinylpyrrolidone nanofibers. Frontiers in Chemistry. Vol.1, 2296-2646.      

DOI=10.3389/fchem.2023.1287870. 

[45] Al-Safi, M. T., & Qasim, M. T. (2023). Study of some genetic and molecular markers for some rheumatoid arthritis 

patients in Iraq. 

 


