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Abstract 
 
Background Otitis media is a group of complex inflammatory disorders affecting the middle ear, which can be 

acute or chronic. Otitis externa is an inflammation on the skin of the external auditory canal usually 
associated with secondary bacterial and/or fungal infection of macerated skin and subcutaneous 
cellular tissue. 

Objective To investigate the effect of ginger extracts on fungal isolates from patients suffering from otitis. 

Methods Two hundred patients suffering from suppurative otitis media and externa who attended to ENT 
Department, Al-Imamein Al-Kadhimein Medical City enrolled in this study from November 2016 to 
the end of April 2017, included patients all age groups with discharging ear. All specimens were 
transported to the laboratory for processing and investigations at the same day. The powder of 
ginger rhizomes soaked with the solvent and left in a shaking water bath at 40 °C for 24 hours, and 
then filtered using Whatmann's filter paper No.1 for clear extract. Each extract was concentrated 
using a rotary evaporator with vacuum to get the final crude extract\; after the procedure of ginger 
extract was done, this extract was taken and tested for bacterial and fungal isolates from patients 
with otitis. 

Results Results revealed that acute otitis media consisted of about 96 (48%), while chronic suppurative 
otitis media about 75 (37.5%). Otitis externa was less common infection among the other types of 
otitis 29(14.50%). The most fungal isolates were Candida parapsilosis. In addition, there is a 
significant effect of (chloroform, methanol, and aqueous) extract of ginger on pathogenic fungi.   

Conclusion Ginger extracts have been showed evident zones of inhibition effect on pathogenic fungi by 
chloroform more than ethanol, with less effect by aqueous extract. 
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Introduction 
he infection of ear is a common clinical 
problem throughout the world and the 
major cause of preventable hearing loss 

in the developing world. Ear infection can be 

classified as acute otitis media (AOM), chronic 
suppurative otitis media (CSOM), and otitis 
externa (OE) (1). Otitis media is an infection of 
middle ear caused by bacteria, fungi and virus 
resulting in inflammation of mucosal lining (2). 
AOM is inflammation of the middle ear with the 
production of otorrhea and other symptoms but 
with less than two weeks of duration (3). In 
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developing countries, the natural course of the 
disease is different, leading to purulent otitis 
often with perforation and further 
complications (4). CSOM is a name given to long 
standing inflammatory disease affecting 
mucoperiosteal lining of the middle ear (5). 
Inflammation of the cutis and sub cutis of the 
external auditory canal is a primary symptom in 
acute otitis externa (6). OE, also called 
swimmer’s ear, involves diffuse inflammation of 
the external ear canal that may extend distally 
to the pinna and proximally to the tympanic 
membrane (7).  The treatment for ear infection 
mainly depends on antibiotic therapy.  Within 
consideration the major public health challenge 
for antibiotic resistant bacteria (8). So herbal 
medicine and homeopathy are interchangeable 
practiced together and sometimes confused (9). 
Plant derived products have been used for 
medicinal purposes for centuries. In traditional 
Indian medicine Zingiber officinale and many 
other herbs have been used as medicine (10). 
Today, the interest for use of herbs instead of 
chemical drugs is increasing because of lesser 
side effects (11). Rhizome part of ginger genus: 
Zingiber is extensively employed in medicine for 
the management of different diseased 
conditions (12). Zingiber aceae is among the plant 
families that are widely distributed throughout 
the tropics, particularly in Southeast Asia (13). 
Ginger is a strong antioxidant substance and 
may either mitigate or prevent generation of 
free radicals. This natural herbal product is 
known to have powerful antifungal properties 
(14). It is also having broad spectrum of biological 
activities includes antioxidant, antimicrobial, 
antitumor or antidiabetic effects (15). 
The objective of this study was to investigate 
the effect of ginger extracts on fungal isolates 
from patients suffering from otitis. 
 
Methods 
Samples collection: 
Two hundred patients suffering from CSOM and 
OE who attended to Al-Imamein Al-Kadhimein 
Medical City were enrolled in this study from 
November 2016 to the end of April 2017, 

included patients in all age groups who 
attended ENT Department with ear symptoms. 
The majority of patients were from Baghdad 
and its suburbs. All swabs specimens were 
collected from each patient in clean sterile 
swabs. These were labeled with code number 
and name.   All swabs samples were taken at 
same day that had been transported to 
laboratory for investigations. 
 
Preparation of ginger extract 
Five hundred grams of dried rhizomes of ginger 
(Zingiber officinale) were purchased from local 
markets in Baghdad –Iraq and was identified by 
the National Iraqi Institute for Herbs. The dried 
rhizomes grind into very fine powder using a 
heavy-duty grinder. The powder of ginger 
rhizomes, then divided into 12 portions, each 
portion extracted sequentially with three 
solvents beginning with the non-polar solvent 
and ascending to the most polar solvent 
respectively (chloroform, methanol and distilled 
water) with a ratio of 1:7 W/V (30 gm of 
powder/ 210 ml of solvent); the extraction 
repeated twice for each solvent and the process 
of extraction used was the cold method, i.e., 
Maceration. The powder of ginger rhizomes 
soaked with the solvent according to the ratio 
mentioned previously and left in a shaking 
water bath at 40 °C for 24 hours and then 
filtered using Whatmann's filter paper No. 1 for 
clear extract. Each extract was concentrated 
using a rotary evaporator with vacuum to get 
the final crude extract. The extract powder was 
weighed and kept in sterile bottles, labeled 
accordingly and stored in the refrigerator, 
according to Muslim et al. (2012) (16). One gm of 
the crude extracts of chloroform, methanol and 
aqueous extracts were dissolved in 10 ml 
Dimethyl sulfoxide (DMSO) as stock solutions. 
 
Antifungal test of extracts using agar well 
diffusion method 
The antifungal activity of different extracts 
against fungi was evaluated by using agar well 
diffusion method (17). Isolated colonies were 
selected from Sabouraud's dextrose agar plate 
cultures and transferred to 3ml of 0.85 % 
normal saline of a density equivalent to the 
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turbidity of the (0.5) McFarland standards. A 
sterile cotton swab was dipped into the fungal 
suspension; excess fluid inoculum from the 
swab was removed by pressing the swab firmly 
on the side wall of the tube above the fluid level, 
streaking of the inoculum was done over the 
entire sterile agar surface. This procedure was 
repeated by streaking 2 more times, rotating 
the plate approximately 60 ° each time to 
ensure an even distribution of inoculum as a 
final step, the rim of the agar was swabbed. The 
plates were left at room temperature for 15 
minutes to allow any excess surface moisture to 
be absorbed. Wells of 5 mm were punctured 
with the help of a sterilized cork-porer into the 
pre-solidified Mueller Hinton agar plates 
containing the test organism. Using the 
micropipette, 20 μl of each extract (chloroform, 
methanol, and aqueous) was poured into the 
different wells of the inoculated plates. DMSO 
well used as a negative control, fungal plates 
were incubated at 37 °C for 72 hrs. The 
diameters of zones of inhibition were 
measured, later on. 
 

Statistical analysis 
Data of this study samples were entered using 
EPI INFO7 Windows Version and analyzed by 
using statistical package for social sciences 
(SPSS) version 20. Descriptive statistics were 
presented as frequencies, percentage (%), 
means and standard deviation (SD). Chi square 
test was used to estimate the association 
between two categorical variables. Level of 
significance of ≤ 0.05 was considered as 
significant.  Analysis of variance (ANOVA) used 
for comparison among more the two groups. A 
paired samples T test used for comparison 
between two groups.  
 
Results 
Gender and age distribution of patients with 
ear infection 
A total of 200 patients suffering from otitis were 
enrolled in this study. The mean age of patients 
was (30.04), ranged from 7 days-80 years old. It 
was found that a half of patients were males as 
109 (54.50%) and 91 (45.50%) were females. 
Two hundred patients with otitis were classified 
into Seven age groups per decade (Table 1).  

Table 1. Classification of patients with otitis regarding age groups 
 

Age group No. Percentage % 

<10 years 50 25.0 
11-12 years 23 11.5 
21-30 years 35 17.5 
31-40 years 25 12.5 
41-50 years 30 15.0 
51-60 years 21 10.5 
>60 years 16 8.0 

Total 200 100% 

 
 

Isolation and identification of fungi 
Two hundred ear swab samples were collected 
from patients with otitis have been cultured on 
Sabouraud′s dextrose agar, the results revealed 

that thirty-two samples were positive for fungi 
(Table 2). 
Fungal isolates from patients with otitis: 
Table (3) summarized fungal isolates from 
patients with otitis as discussed below. 
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Table 2. Fungal species isolated from ear discharge 
 

Age group Frequency Percentage % 

Aspergillus spp. 4 2.0 
Candida parapsilosis 20 10.0 

Candida glabrata 1 0.5 
Microsporum audouinii 2 1.0 

Penicillium spp. 1 0.5 
Trichophytone 
mentogrophte 

4 2.0 

No growth 168 84.0 
Total 200 100% 

 
 

Table 3. Percentages of fungal isolates from patients with otitis 
 

Fungal isolate AOM CSOM OE Total  

Aspergillus spp. 2 (2.1%) 2 (2.7%) 0 (0.0%) 4 (2.0%) 
Candida parapsilosis 8 (8.4%) 7 (9.3%) 5 (17.2%) 20 (10.0%) 

Candida glabrata 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (0.5%) 
Microsporum audouinii 2 (2.1%) 0 (0.0%) 0 (0.0%) 2 (1.0%) 

Penicillium spp 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (0.5%) 
Trichophytone mentogrophte 3 (3.1%) 1 (1.3%) 0 (0.0%) 4 (2.0%) 

No growth 79 (82.3%) 65 (86.7%) 24 (82.8%) 168 (84.0%) 
Total 96 (100%) 75 (100%) 29 (100%) 200 (100%) 

p value 0.733 

 
Antifungal activity of ginger extracts fungal 
isolates  
The antifungal activities of ginger extract with 
(chloroform, methanol, and aqueous) have 
been tested against pathogenic fungal species 
isolates from patients with otitis (Table 4). In 
case of Aspergillus spp., chloroform extract 
revealed the larger mean of diameter of 
inhibition zones as (6.00±7.12 mm) followed by 
aqueous extract of ginger when the mean of 
diameter of inhibition zones as (4.00±4.62 mm), 
while methanol extract showed no effect. In 
Candida parapsilosis, chloroform extract was 
the strongest among the others when the mean 
of diameter of inhibition zones was (11.14±5.05 
mm), followed by methanol extract when the 
mean of diameter of inhibition zones was 
(7.57±4.08 mm), then aqueous extract of ginger 

as (4.86±4.51 mm). In Candida glabrata, 
chloroform extract was the strongest among the 
others when the mean of diameter of inhibition 
zones was (12 mm), followed by methanol 
extract, the mean of diameter of inhibition 
zones was (8 mm), then aqueous extract of 
ginger as (7 mm). Microsporum audouinii was 
inhibited by chloroform extract when the mean 
of diameter of inhibition zones as (22.50±16.26 
mm), followed by this obtained by aqueous 
extract of ginger as (12.50±0.71 mm), and then 
by this obtained by methanol extract as (7.00±0 
mm). Chloroform extract was the only effective 
agent against Trichophytone mentogrophte 
when the mean of diameter of inhibition zone 
was (8.50±5.7 4mm), while each of aqueous 
extract of ginger and methanol extract showed 
no effect. 
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Table 4. Antifungal activities of each of aqueous, methanol, and chloroform extract of ginger 
against pathogenic fungi isolated from patients with otitis 

 

 Mean of the diameter of inhibition Zones (mm) 

Fungal culture Chloroform Methanol Aqueous  Negative 
control 

Aspergillus spp. 6.00±7.12 0.00±0.00 4.00±4.62 0.00±0 
Candida parapsilosis 11.14±5.05 7.57±4.08 4.86±4.51 0.00±0 

Candida glabrata 12.0 8.0 7.0 0.00 
Microsporum audouinii 22.50±16.26 7.00±0 12.50±0.71 0.00±0 

Trichophytone mentogrophte 8.50±5.74 0.00±0 0.00±0 0.00±0 

                                              
Discussion 
Gender and age distribution of patients with 
ear infection 
In the present study, results indicated the 
percentage of infected males were 109 (54.50%) 
and females were 91(45.50%) out of 200 
patients with otitis, hence there was significant 
difference between males and females infection 
rate upon existing both in different condition, 
geographical variation, male may be more 
exposed to different conditions in work such as 
dust, humidity, and may be more actively 
involved in outdoor activities, hence to be more 
exposed to contaminated environment, in 
females wearing of scarfs may be considered an 
important factor to decrease infection, in 
addition to the differences in the No. of each 
involved in the study. This result agrees with 
other obtained by Almamory and Kamal in 2014 
(17) who mentioned that the rate of ear infection 
in males was higher than females, while 
disagree with this obtained by Khammas and 
Abbas in 2010 (18) who mentioned that the rate 
of ear infection in females was higher than 
those of males. In the current study and 
according to the result of age of patients with 
ear infection revealed that all age groups could 
be developed  otitis with significant differences, 
the highest infection rate was (50) cases 
occurred in the age group (≤10) years, the 
plausible explanation of these result that  
children and infants may  have low resistance to 
infection, and because of relative short and 
straight Eustachian tube (19), the lower immune 
system of children compared to adults, and the 
fact that bacteria adhere better to epithelial 

cells of children than adults (20). This result 
agrees with other study, done by Jayakar et al in 
2014 (21) who proved that there were significant 
differences in the distribution of age in ear 
infection.  
 
Fungal isolates from patients with otitis 
Through this work it was found that fungi have 
a good role in otitis. The highest percentage of 
infection which caused by Candida parapsiolosis 
as 20 (10.0%), this agree with Al Husaini and 
Abu-serag in 2016 (22) who proved that Candida 
parapsilosis was the predominant species as 
(31.95%). Trichophytone mentogrophte consist 
of 4 (2.0%), then Microsporum audouinii as 2 
(1.0%), followed by Penicillium spp. and Candida 
glabrata when the percentage of infection was 
1 (0.5%). These results agree with Aremu and 
Alabi in 2011 (23) who found the most fungi 
caused CSOM was Candida spp. followed by 
Aspergillus spp. In case of acute otitis media, it 
was found that the most common fungi were 
Candida spp. followed by Aspergillus spp., this 
disagree with that obtained by Almamory and 
Kamal in 2014 (17) who proved the highest 
frequency of infection by Aspergillus spp. and 
the lowest percentage was due to Alternaria 
spp. When there were no any isolates of 
Candida spp. The plausible explanation of this 
phenomenon that humidity, low hygienic 
condition may have a role of developing these 
cases of infection. Regarding Penicillium spp. 
the percentage of infection was only 1 (0.5%) 
and this agree with Kiakojuri et al in 2015 (24) 
who found only one case of otitis caused by 
Penicillium spp. Also, it was found that each of 
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Trichophytone mentogrophte and Microsporum 
audouinii were responsible of AOM when there 
were no previous compatible studies to 
compare this result with. Ear self-cleaning is the 
most common predisposing factor for infection 
because this will lead to remove the protective 
ear wax (25). 
 
Antifungal activity of ginger extract versus 
chloroform, methanol, and aqueous 
Table (4), showed Aspergillus spp. it has been 
found that chloroform extract had the larger 
inhibition zones of mean of diameters as 
(6.00±7.12 mm) followed by aqueous extract 
with a mean of diameters of inhibition zones as 
(4.00±4.62 mm), while methanol extract 
showed no effect at all. This study disagrees 
with this by Ikegbunam et al in 2015 (26) who 
found that the aqueous extract of ginger had no 
effect on Aspergillus spp. and agree with Abd El-
khalek et al in 2016 (27) who mentioned that 
ginger aqueous extract have an effect on 
Aspergillus spp., these incompatibilities in 
results may due the differences in the local 
prepared ginger, technique used into specific 
variation among the local isolates of Aspergillus 
spp. In Candida parapsilosis, chloroform extract 
was the strongest among the other when the 
mean of the diameter of inhibition zones was 
(11.14±5.05 mm), followed by methanol extract 
when the mean of diameter of inhibition zones 
was (7.57±4.08 mm), then aqueous extract of 
ginger as (4.86±4.51 mm). In Candida glabrata, 
chloroform extract was the strongest among the 
other when the mean of the diameter of 
inhibition zones was (12 mm), followed by 
methanol extract the mean of  diameter of 
inhibition zones was (8 mm), then aqueous 
extract of ginger as (7 mm), these results 
disagree with those obtained by Jasim et al 
(2013) (28) who mentioned that aqueous extract 
of ginger have no effect on  each of Candida 
parapsilosis, and on Candida glabrata at all. This 
discrepancy may due to the above reasons. The 
growth of Microsporum audouinii was inhibited 
by chloroform extract when the mean of 
diameter of inhibition zones as (22.50±16.26 
mm), flowed by this obtained by aqueous 
extract of ginger as (12.50±0.71 mm), then by 
this obtained by methanol extract as (7.00±0 

mm), this study with the first applying this 
agents against Microsporum audouinii as 
antifungal, the higher activity of the chloroform 
extract could be attributed to the presence of 
more phytochemicals than in this methanol 
extract. Chloroform extract was the only 
effective agent against Trichophytone 
mentogrophte when the mean of diameter of 
inhibition zone was (8.50±5.74 mm), while each 
of aqueous extract and methanol extract of 
ginger showed no effect at all and this may 
because the nature of the structure of hyphae 
of Trichophytone mentogrophte that may be 
resist to methanol and aqueous extract and 
sensitive to chloroform extract because 
chloroform extract has more phytochemicals. 
There is no such compatible study to compare 
these results with. 
This study had concluded that the most 
frequent fungi isolated from patients with otitis 
it was Candida parapsilosis, followed by 
Aspergillus spp. The percentage of AOM is the 
highest among the other types of infection and 
the lower one is otitis externa. The age group 
≤10 years old were the highest among other 
groups in developing otitis. Chloroform extract 
of ginger is the most effective as an antifungal 
followed by methanol extract, while aqueous 
extract to less evident of inhibition zones.  
This study recommended that in vivo Study of 
ginger extracts to evaluate its less toxicity to be 
used as a drug of choice in otitis for human in 
future instead of antimycotics because it has a 
dual activity (antibacterial and 
Microsporumaudouinii antifungal) and because 
it is less toxic than chemicals.   
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