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Abstract— Zoonotic enteropathogenic bacteria of poultry 

origin is a source of concern to public health. Dependent 

on various factors, poultry birds may not necessarily fall 

prey to sub-clinical infections induced by zoonotic 

enteropathogenic bacteria. A preliminary study was 

carried out to determine antibacterial activity of dry 

ginger root (Zingerbain officinalle) extract on Salmonella 

sp and Escherichia coli isolated from the crop, ileum and 

caecum of two weeks broiler birds. The in-vitro 

antibacterial activity was determined by agar disc 

diffusion method on pre-prepared sensitivity test agar 

with respective cells inoculated and incubated after 24 

hours. Zone of inhibition measured in millimeters after 

observation gave an inhibition zone of 11.8 ± 2.2, 15.0 ± 

2.4, 15.0 ± 2.4 and 14.0 ± 2.9, 13.0 ± 2.3, 8.2 ± 2.6, 15.0 

± 2.2, against Salmonella and E coli respectively, isolated 

from crop, ileum and caecum. The highest zone of 

inhibition was observed in the ileum (15.0 ± 2.4) for 

Salmonella and caecum (15.0 ± 2.2) for E coli. The least 

was observed in crop (11.8 ± 2.2) and ileum (8.2 ± 2.6) 

respectively. It is evident that dry ginger root extract has 

anti-bacterial activity against Salmonella sp and E. coli 

isolated from the gut of two weeks old broiler birds.  
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I. INTRODUCTION 

Enteric infections with pathogenic bacteria can cause 

mortality in both humans and animals. Such infections are 

responsible for reduced growth rates and consequent 

economic losses in animal production. Antibiotics are the 

main tools for the prevention and treatment of animal 

infections. Unfortunately, the long term and extensive use 

of antibiotics for veterinary purpose may eventually result 

in selection for the survival of resistant bacterial strain [1; 

2]. Genes encoding for this resistance can also be 

transferred to other formerly susceptible bacteria, thereby 

posing a threat to both animal and human health [3;2]. 

Consequently, some countries have banned (Sweden) or 

limited (European Union), total withdrawal (European 

Union) the general use of in-feed antibiotics as growth 

promoters in animals [3]. In poultry, the issue of gut 

health cannot be over emphasized and any attempt to 

enhance or improve it in the absence of antibiotic growth 

promoters will be considered an innovation in the right 

direction. Antibiotics enhance performance of broilers but 

may not necessarily create an environment that may lead 

to increased Lactobacillus (beneficial bacteria) counts in 

the gut [4;5]. Although several alternatives to in–feed 

antibiotics exist, the role of phytobiotic (antibiotic 

properties of medicinal plants) in the control of certain 

bacteria in the gut cannot be overemphasized [6]. Many 

active ingredients from plants are considered as pro–

nutrients because of the role they play in enhancing the 

physiology and microbial load of the animal and as such 

used in animal feeds [6; 7; 8].  

Ginger (Zingerbain officinale) roscoe has been exploited 

for its medicinal value. Some of its pharmacological 

effect include anti–cancer, antioxidant, potent 

antibacterial activity, potent anti-fungal activity and anti-

helminths’ activity [9;10;11]. In–vitro bacteriostatic 

potential of a commercial ginger paste against E. coli has 

been reported [12]. In view of its potential, a preliminary 

study was carried out to determine the in –vitro anti-

bacterial activity of dry ginger root extract on two 

potential enteropathogenic bacteria (Salmonella sp and 

Escherichia coli) isolated from two weeks old broiler 

chickens.  

 

II. MATERIALS AND METHODS 
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Digesta (content of the gastrointestinal tract - GIT) was 

collected from different sections (crop, ileum and 

caecum) of the GIT of two weeks old broiler chicks. Each 

bacteria type was isolated on their specific agar on 

triplicate bases. Salmonella spp was isolated on 

Salmonella Shigella agar and Escherichia coli on Eosine 

methylene blue agar. Prior to the isolation of pure cultures 

of each bacterium (Salmonella sp and Escherichia coli), 

dry ginger was milled and the extract obtained by 

extracting with petroleum ether in a soxhlet apparatus. 

The extraction was carried out at the Department of 

Chemical Sciences, Niger-Delta University. 

 

2.1 Antibacterial activity 

The disc diffusion method of [13] was used to determine 

the in-vitro anti-bacterial activity of the ginger extract. To 

achieve this Whatman No. 1 filter paper was cut into 

circular disc of 6mm using a pre–sterilized cork borer. 

Sterilization of the cork borer was done at 121°C for 

20minutes to denature and destroy completely the entire 

chemical used in its preservation as well as making it 

sterile before imbedding the extract. The dish was then 

dipped into the ginger extract using sterile forceps for 

15sec and transferred aseptically into sterile glass Petri 

dish and kept in the oven at 55°C until the following day. 

Each test bacterium was pre – adjusted to the 0.5 

McFarlands turbidity standard in a test tube, dipped with 

sterile swab stick and used to seed on solidified oxoid 

sensi-test agar in an inoculating chamber. The prepared 

disc was carefully transferred onto the inoculated culture 

plates using sterile forceps. The plates were incubated for 

24hr at 37°C, after which the zone of inhibition was 

measured in millimeters and recorded for each bacterium. 

The same procedure was repeated for each bacterium 

using ampiclox as a positive control and distilled water as 

a negative control. The in – vitro antibacterial activity 

was done on triplicate basis for each bacterium and the 

test carried out at the Medical Microbiology Unit, Federal 

Medical Centre Yenagoa, Bayelsa State.  

 

2.2 Statistical analysis 

Data collected on the zone of inhibition (ZOI) by 

Salmonella spp and Escherichia coli isolated from 

different sections of the gut were subjected to statistical 

analysis using SPSS package volume 17 and significant 

means separated using LSD (least significant difference). 

 

III. RESULTS  

Results on in – vitro antibacterial activity of dry ginger 

extract on Salmonella spp and E. coli is presented in the 

Table below. The antibacterial activity of dry ginger 

extract was more evident and almost similar to that of 

Ampiclox (a positive control) against Salmonella spp and 

E. coli isolated from the caecum. This was also the case 

with Salmonella spp isolated from the ileum. Distilled 

water (negative control) had no inhibitory effect on 

Salmonella spp isolated from any section of the gut. 

Ampiclox was more effective against Salmonella sp 

isolated from the crop with a value of 23 mm recorded 

against 11.8 mm recorded for dried ginger extract. 

Antibacterial activity of dried ginger extract against E. 

coli indicated in Table 1 showed an almost similar zone 

of inhibition (15.0 ± 2.2 mm) with Ampiclox (18 mm). 

The negative control (distilled water) also had no 

antibacterial activity against E. coli. The extract was least 

effective (8.2 ± 2.6mm) against E. coli isolated from the 

ileum compared to ampiclox (20 ± 1.3mm). A value of 

13.0 ± 2.3 mm was recorded for E. coli isolated from the 

crop against 23 mm for ampiclox the positive control.  

Although the extract was not standardized and 

dosage determined in this study however, the results 

indicated a positive inhibitory effect of the extract against 

each bacterium and in certain cases almost similar effect 

compared to ampiclox a standard drug in use for humans 

affected with these bacteria. The two bacteria in the 

current study are zoonotic enteropathogenic bacteria in 

poultry gastrointestinal tract and are of public health 

concern to humans, the ultimate consumers of poultry 

products. 

 

IV. DISCUSSION 

The primary constituents of ginger root are gingerol, 

zingebain, bisaboline, oeloresins, starch, essential oil, 

mucilage, protein flavonoids and chemical compounds. 

According to [14] these constituents are active against a 

wide array of microorganisms from in–vitro studies. The 

gingerols have antipyretic, antibacterial and 

gastrointestinal tract mobility activity thereby capable of 

eliminating harmful bacteria such as E. coli [15]. In the 

light of this and reports of previous in–vitro studies by 

means of disc diffusion assay as in this study, an 

inhibition zone of 9mm [16] or more appearing around 

the disc indicates presence of antibacterial substance in 

the extracts tested [17]. Results of the current study agree 

with these observations even though the least value of 8.2 

± 2.6 mm was recorded against E. coli isolated from the 

ileum. The antibacterial potency of ginger is mainly 

attributed to the presence of oxygenated mono- and 

sesquiterpenes, phenolic compounds (shagaol, gingerols) 

– [18]. They are lipid – soluble phenolic compounds 

isolated from ginger roots [17;19]. These compounds 

have different mode of action. They can only attack cell 

walls and cell membranes (although not tested in this 

study) by affecting the permeability and release of 

intracellular constituents (e.g. ribose sodium (Na) 

glutamate) but they also interfere with membrane 
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functions. Apparently, this could have been one of the 

likely reasons for the positive zone of inhibition recorded 

for both bacterium tested. Apparently, electron transport, 

nutrient uptake, protein, nucleic acid synthesis and 

enzyme activity might have been involved in the 

inhibitory effect of the extract against each bacterium. In 

a further study, [20] these compounds may have several 

invasive targets which could lead to the inhibition of 

bacterial pathogens. An earlier report by [12], a 

commercial ginger paste exhibited antibacterial activity 

against E. coli (0157:H7 in peptone water at 4°C for two 

weeks. From our study, supplementation of spices and 

herbs may have many benefits to broiler health and 

performance. These include having antioxidant properties 

[21], antimicrobial activity [8] and enhancing digestion 

by stimulating endogenous enzymes [22] when included 

in the diet of broiler chickens. Furthermore, It has been 

reported that the greater the ZOI, the stronger the 

antimicrobial effect [23]. The antimicrobial effect, in 

terms of activity and efficacy of plant extracts on gut 

microbes can however be quite variable as observed in 

this study and stated in earlier reports [24]; [25]. This 

variability can be dependent on the plant source, 

extraction process, quality and consistency of the product 

as asserted by [23].  

 

V. CONCLUSION 

The ginger extract exhibited inhibitory effect on the 

bacteria tested. However, further studies are suggested to 

enable standardization and determination of dosage. 
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Table 1: Antibacterial activity (mm) of dry Zingiber 

officinale (ginger) extract on bacterial isolates from 

broiler chicken gut 

Gut section/ 

bacteria specie 

Ginger 

extract 

(mm) 

Positive 

control 

(mm) 

Negative 

control 

(mm) 

Salmonella spp    

Crop 11.8 ± 2.2b 23 ± 1.2a 0.00±0.00 

Ileum 15.0 ± 2.4a 18 ± 1.8a 0.00±0.00 

Caecum  14.0 ± 2.9a 16 ± 1.4a 0.00±0.00 

Escherichia 

coli 

   

Crop 13.0 ± 2.3b 23 ± 1.4a 0.00±0.00 

Ileum 8.2 ± 2.6b 20 ± 1.3a 0.00±0.00 

Caecum  15.0 ± 2.2a 18 ± 2.2a  0.00±0.00 
ab: means along the same row are significantly different 

(p<0.05). N=3  
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