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ABSTRACT 
 
Aims: To investigate and compare the antibacterial effect of Curcuma longa with Zingiber officinale 
rhizome ethanolic extracts against five bacterial species which include three gram-negative bacteria 
(Escherichia coli, Klebsiella pneumoniae and Proteus mirabilis) and two gram-positive bacteria 
(Staphylococcus aureus and Streptococcus pyogenes). 
Study Design: Activity directed antibacterial effect of C. longa and Z. officinale using in vitro 
methods. 
Place and Duration of Study: Medicinal Plants Section, Bioresources Development Centre, 
Ogbomoso, Nigeria between March and September, 2016. 
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Methodology: The ethanolic extract was prepared by separately weighing 20, 40 and 60 g of 
powdered C. longa and Z. officinale into 100 mL of absolute ethanol. The antibiotic sensitivity test 
was carried out using a sensitivity disc impregnated with various antibiotics including Augmentin 
(AUG), Ampicillin (AMP), Ciprofloxacin (CIP), Ceptriaxome (CEP) and Ofloxacin (OFL). 
Results: 40 and 60 g of C. longa and Z. officinale extracts significantly (P < 0.05) inhibited all the 
isolates (more effect was on S. pyogenes, S. aureus, E. coli, P. mirabilis followed by K. 
pneumoniae) when compared with 20 g. Also, 40 g of Z. officinale extract significantly (P< 0.05) 
inhibited the growth of S. pyogenes when compared with C. longa while 60 g of C. longa 
significantly (P < 0.05) inhibited the growth of P. mirabilis and K. pneumonia when compared with Z. 
officinale. The minimum inhibitory concentration of both extracts that inhibited E. coli and P. mirabilis 
was 1.3 g. CIP followed by CEP and OFL were active on all the bacteria used for this study. AUG 
was slightly active only on K. pneumonia while AMP was not active on any of the test organisms.  
Conclusion: The result of this study showed that all the gram-positive bacteria used in this study 
were more sensitive to both C. longa and Z. officinale rhizomes ethanolic extracts as compared to 
the gram-negative bacteria.   
 

 
Keywords: Curcuma longa; Zingiber officinale; rhizomes; antibacteria; antibiotics. 
 
1. INTRODUCTION  
 
Antimicrobial is a general term given to 
medicines that kill or slow down the growth of 
microbes [1]. The increased usage of antibiotics 
has induced microorganisms to acquire 
resistance factors which have become a burning 
predicament [2]. There is also report that 
microbes have evolved resistance to practically 
all drugs [3]. Thus, there is an urgent need to find 
alternative chemotherapeutic drugs in diseases 
treatment particularly those of plants origin which 
are easily available and have considerably less 
side effects [4]. Also, the use of higher plants and 
their extracts for treating infectious diseases has 
long been practiced in many parts of the world 
[5]. 
 
Zingiber officinale Rosc. Commonly known as 
ginger, belongs to the family Zingiberaceae [6]. 
Z. officinale is a perennial annual plant cultivated 
for its rhizome. It is used as a raw material in the 
production of beverages, perfumes and 
medicines. The stems are erect, oblique, round, 
annual, 2-3 feet in height and invested by the 
smooth sheaths of the leaves. The plant has 
strong aromatic and medicinal properties and is 
characterized by its tuberous or non-tuberous 
rhizomes [7]. Z. officinale is a medicinal plant that 
has been widely used all over the world since 
ancient times for the treatment of many ailments 
including arthritis, cramps, rheumatism, sprains, 
sore throats, muscular aches, pains, 
constipation, vomiting, hypertension, indigestion, 
dementia, fever and infectious diseases [8]. It 
has been reported that ginger has direct anti-
microbial activity and thus can be used in the 
treatment of bacterial infections [9] and also 

prevent the growth of many bacteria and fungi in 
vitro [10]. Recently, there has been a 
considerable interest in extracts and essential 
oils from aromatic plants with antimicrobial 
activities for controlling pathogens and/or toxin 
producing microorganisms in foods [11]. The 
extract of the rhizome of ginger also has 
pronounced inhibitory activities against Candida 
albicans that causes candidiasis [12]. Ginger 
compounds are active against diarrhea which is 
the leading cause of infant death in developing 
countries. Zingerone is likely to be the active 
constituent against enterotoxigenic Escherichia 
coli heat-labile enterotoxin-induced diarrhea [11], 
[13]. It has also been reported that ginger extract 
has antimicrobial activity against food-borne 
pathogenic bacteria like Escherichia coli, 
Pseudomonas aeruginosa, Staphylococcus 
aureus, Vibrio cholerae, Klebsiella spp. and 
Salmonella spp. There has been a synergistic 
effect of ethanol extract of ginger and garlic 
against Bacillus spp. and Staphylococcus aureus 
and also an antimicrobial activity of ethanol 
extract of ginger, lime and garlic against broad 
range of bacteria including Bacillus spp., 
Staphylococcus aureus, Escherichia coli, and 
Salmonella spp [14]. 
 
Curcuma longa which is known commonly as 
turmeric also belongs to Zingiberaceae family 
[15]. It is widely used as spice, colouring agent 
and is also known for its medicinal values [16].  
 
The aim of this study is to investigate and 
compare the antibacterial effect of Zingiber 
officinale and Curcuma longa rhizome ethanolic 
extracts on some isolated human pathogenic 
bacteria. 



 
 
 
 

Ajige et al.; MRJI, 18(6): 1-8, 2017; Article no.MRJI.31551 
 
 

 
3 
 

2. MATERIALS AND METHODS  
 
2.1 Plant Material 
 
Rhizomes of Curcuma longa were obtained       
from Medicinal Plants Section, Bioresources 
Development Centre, Ogbomoso, Nigeria. The 
plants were identified and authenticated at the 
Department of Botany, Obafemi Awolowo 
University, Ile-Ife, Nigeria. A specimen with 
voucher number: IFE-17578 and IFE-17577 for 
Curcuma longa and Zingiber officinale 
respectively were deposited at Ife Herbarium, 
Obafemi Awolowo University, Ile-Ife, Nigeria. 
 
2.2 Collection of Test Organisms 
 
The test organisms used for this study include; 
three gram-negative bacteria (Escherichia coli, 
Klebsiella pneumonia and Proteus mirabilis) and 
two gram-positive bacteria (Staphylococcus 
aureus and Streptococcus pyogenes) and were 
collected from the department of Medical 
Microbiology and Parasitology Laboratory, 
Bowen University Teaching Hospital, 
Ogbomosho, Osun State, Nigeria. The test 
organisms were resuscitated on agar slants and 
stored in the refrigerator at 4°C.  
 
2.3 Preparation of Curcuma longa and 

Zingiber officinale Rhizomes 
Ethanolic Extract 

 
The rhizomes of Curcuma longa were washed 
under a running tap, cut into tiny pieces and 
dried at room temperature for 72 hours. An 
electronic weighing balance was used to 
measure 20 g, 40 g and 60 g of the powdered C. 
longa and each of the powdered C. longa, (20 g, 
40 g and 60 g) was macerated into 100 mL of 
absolute ethanol for 72 hours after which it was 
then filtered using Whatman No.1 filter paper. 
The filtrate was properly labeled and stored in 
the refrigerator at 4°C until when needed [17]. 
The same method was used for the maceration 
of Zingiber officinale. 
 
2.4 Antibacterial Test of Curcuma longa  

and Zingiber officinale  Rhizomes 
Ethanolic Extract 

 
From 48 hours old culture of the test organisms, 
0.5 mL of each test organism was inoculated in 
five different petri dishes using a micro pipette. 
About 20 mL of sterile media (Nutrient agar) was 
aseptically poured into each petri dish and the 

dishes were rocked for proper mixture. The 
media was allowed to solidify after which four 
wells were dug on each plate with the use of a 6 
mm diameter sterilized cork borer. Three wells 
were for 20 g, 40 g and 60 g of powdered C. 
longa rhizomes/100 mL absolute ethanol and the 
fourth well was for ethanol which was used as 
the control. The wells were properly labeled and 
0.5 mL of the C. longa rhizome ethanolic extract 
was dispensed into the first three holes and 0.5 
mL of ethanol was dispensed into the fourth hole 
which served as the control. They were allowed 
to stay for an hour for proper diffusion of the 
extract into the media after which the plates were 
incubated at 37°C for 24 hours. The effect of the 
C. longa ethanolic extract on the test organisms 
were indicated by clear zones of inhibition 
around the wells in the petri dishes. The 
diameters of the clear zones of inhibition were 
measured in millimeter using a transparent ruler. 
The same method was used for the antibacterial 
inhibitory test for Z. officinale rhizome ethanolic 
extract.  
 
2.5 Antibiotic Sensitivity Test 
 
The Kirby-Bauer method [18] was used to test 
the effects of different antibiotics on the test 
organisms (Bacterial isolates) and used to 
compare and contrast the antimicrobial activities 
of Curcuma longa and Zingiber officinale. 
 
About 8 g of Diagnostic Sensitivity Test Agar 
(DSTA) was weighed using a clear electronic 
weighing balance and poured into a conical flask 
containing 200 mL of distilled water. The solution 
was stirred then sterilized in an autoclave at 
121°C for 15 minutes after which it was allowed 
to cool then poured into five different sterile 
plastic petri dishes and allowed to solidify. Each 
test organism was evenly spread on the media 
surface on separate petri dish using a sterile 
swab stick and allowed to stand for 1 minute 
after which an antibiotic sensitivity disc 
impregnated with various antibiotics namely; 
Ceftaxidime, Cefuroxime, Gentamycin, 
Ciprofloxacin, Oflaxacin, Ampicillin, Augmentin, 
Imipenem, Nitrofurantoin and Ceftriaxone was 
placed on top with the use of a sterile forcep. The 
plates were incubated at 37°C for 24 hours. A 
clear zone around the disc indicates inhibition. 
 
2.6 Determination of Minimum Inhibitory 

Concentration  
 
The minimum inhibitory concentration of C. longa 
rhizome ethanolic extract was carried out by 
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macerating powdered Curcuma longa in absolute 
ethanol. The powdered C. longa were measured 
differently into 1.3, and 1.6 grams and macerated 
into 8.7 and 8.4 mL of absolute ethanol 
respectively for 72 hours. The extract obtained 
was used to determine the minimum inhibitory 
concentration of C. longa rhizomes ethanolic 
extract against the test organisms following the 
earlier method mentioned above. The least 
concentration of C. longa that show inhibitory 
effects on the test organism was taken as the 
minimum inhibitory concentration. The same 
method was used for the determination of 
minimum inhibitory concentration of Zingiber 
officinale on the same test organisms [19].  
 
2.7 Statistical Analysis of Data 
 
Data for each group were collected and 
summarized in a tabular and graph forms for 
each treatment group. Data were represented            
as the mean ± standard error of mean (SEM). 
One-way analysis of variance (ANOVA) was first 
used followed by Bonferroni t-test post hoc 
comparisons to determine the significant 
differences at 95% (P < 0.05) using Primer 
(version 3.01). 
 
3. RESULTS AND DISCUSSION 
 
The use of medicinal plants plays a vital role in 
covering the basic health needs in developing 
countries and these plants may offer a new 
source of antibacterial, antifungal, and antiviral 
agents with significant activity against infective 
microorganisms [18,20]. Several reports have 
been published that described the antibacterial 
and antifungal properties of different herbs and 
spices [21]. However, there is little information 
about the exact mechanism of their antimicrobial 
action [22,23,24].  
 
The result of this study showed that Z. officinale 
rhizome ethanolic extract has a higher inhibitory 
activity on the test organisms than C. longa 
extract. C. longa rhizome at 20 g/100 mL ethanol 
inhibited the growth of three isolates (E. coli, S. 
aureus and S. pyogenes) out of the total of five 
isolates used for this study while 40 g and 60 g 
inhibited the growth of all the five isolates (E. coli, 
S. aureus, P. mirabilis, K. pneumoniae and S. 
pyogenes) used for this study (Table 1). At 40 g 
and 60 g C. longa, there was a significant (P < 
0.05) increase in the zone of inhibition of E. coli, 
S. aureus, P. mirabilis and K. pneumoniae and 
no significant change for S. pyogenes when 
compared with 20 g (Table 1).  

Z. officinale rhizome at 20 g/100 mL ethanol also 
inhibited the growth of three isolates (E. coli, S. 
aureus and S. pyogenes) out of the total of five 
isolates used for this study while 40 g and 60 g 
inhibited the growth of all the five isolates (E. coli, 
S. aureus, P. mirabilis, K. pneumoniae and S. 
pyogenes) used for this study (Table 2). At 40 g 
and 60 g Z. officinale, there was a significant          
(P < 0.05) increase in the zone of inhibition of              
P. mirabilis and K. pneumoniae and when 
compared with 20 g (Table 2).  
 
The result also showed 40 g and 60 g of both C. 
longa and Z. officinale to be more active on all 
the test organisms with significant increase in the 
zones of inhibition of E. coli, S. aureus, P. 
mirabilis, and K. pneumoniae with no significant 
change for S. pyogenes when compared with 20 
g (Tables 1 and 2). This result is in conformity 
with the study carried out by [20] where they 
found the antibacterial activity of Z. officinale 
extract, lime and garlic against broad range of 
bacteria including Bacillus spp, S. aureus, E. coli 
and Salmonella spp.  
 
The result of this study also showed that gram-
positive bacteria used in this study (S. aureus 
and S. pyogenes) were more susceptible to the 
extracts of both C. longa and Z. officinale 
rhizomes as compared to the gram negative 
ones and this could be due to the presence of an 
outer membrane that serves as an effective 
barrier in gram-negative species [25,26]. 
 
More so, at 60 g Z. officinale rhizome/100 mL 
ethanol, there was a significant (P < 0.05) 
increase in the zone of inhibition of S. pyogenes 
when compared with 20 g (Table 2).  
 
1.3 g of both C. longa and Z. officinale rhizome 
ethanolic extract was the least concentration that 
inhibited growth of some test organisms. Z. 
officinale was more active on the test organisms 
(E. coli, P. mirabilis and K. pneumoniae) at 1.3 g 
concentration of the ethanolic extract when 
compared to C. longa at the same concentration 
(Table 3).  
 
Also, all the selected human pathogenic bacteria 
used in this study (E. coli, P. mirabilis, K. 
pneumoniae, S. aureus and S. pyogenes) were 
more sensitive to Ciprofloxacin followed by 
Ceptriaxome and Ofloxacin. Augmentin was 
slightly active on only S. aureus while Ampicillin 
was not active on any of the test organisms 
(Table 4).  
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This study however revealed sensitivity activity at 
40 g and 60 g for both C. longa and Z. officinale 

indicating their antibacterial properties which 
could be used as substitutes for antibiotics. 

 
Table 1. Zones of inhibition (mm) elicited by Curcuma longa rhizome ethanolic extract against 

the test organisms 
 

Values are Mean ± SEM; n = 3; a Significantly different from 20 g at P < 0.05 
 

Table 2. Zones of inhibition (mm) elicited by Zingiber officinale rhizome ethanolic extract on 
the test organism 

 
Human pathogenic bacteria 20 g 40 g 60 g 
Escherichia coli 5.00 ± 1.00 8.67 ± 0.67 9.33 ± 2.91 
Staphylococus aureaus 11.33 ± 0.67 13.67 ± 0.88 13.33 ± 1.67 
Proteus mirabilis 0.00 9.33 ± 1.33 a 6.67 ± 0.00 a 
Klebsiella pneumoniae 0.00 9.33 ± 1.33 a 4.00 ± 0.00 a 
Streptococcus pyogenes 11.33 ± 0.67 22.67 ± 2.91 a 14.00 ± 0.00 

Values are Mean ± SEM; n = 3; a Significantly different from 20 g at P < 0.05 
 

Table 3. Minimum inhibitory concentration of Curcuma longa and Zingiber officinale rhizome 
ethanolic extract on test organisms 

 
Pathogens Minimum inhibitory  

concentration (1.3 g) 
Minimum inhibitory  

concentration (1.6 g) 
Curcuma longa Zingiber officinale Curcuma 

longa 
Zingiber officinale  

Escherichia coli 0.20 0.70 0.00 1.00 
Staphylococcus 
aureaus 

0.00 0.00 2.00 0.50 

Proteus mirabilis 2.00 3.00 4.00 6.00 
Klebsiella 
pneumoniae 

0.00 2.50 0.00 6.00 

Streptococcus 
pyogenes 

0.00 0.00 0.00 0.00 

  
Table 4. Zones of inhibition (mm) of antibiotic discs on tested organisms 

 
Pathogens Zone of inhibition (mm) 

AUG AMP CET CEF CEP CPR GEN OFL IMP NIT 
Escherichia coli 0.0 0.0 22.0 17.0 18.0 28.0 0.0 18.0 10.0 25.0 
Staphylococcus aureus 0.0 0.0 0.0 0.0 2.0 26.0 17.0 12.0 23.0 0.0 
Proteus mirabilis 0.0 0.0 15.0 0.0 14.0 27.0 16.0 20.0 20.0 2.0 
Klebsiella pneumonia 6.0 0.0 0.0 17.0 20.0 24.0 14.0 18.0 16.0 27.0 
Streptococcus 
pyogenes 

0.0 0.0 0.0 0.0 3.0 25.0 18.0 20.0 18.0 19.0 

AUG-Augmentin; AMP-Ampicillin; CET-Ceftaxidine; CEF-Cefuroxime; CEP- Ceptriaxome; CPR- Ciprofloxacin; 
GEN-Gentamycin; OFL-Ofloxacin; IMP-Imipenem; NIT-Nitrofurantain; 0.00-No inhibition 

 

Human pathogenic bacteria 20 g 40 g 60 g 
Escherichia coli 6.67 ± 0.67 10.00 ± 0.00 a 9.33 ± 0.67 a 
Staphylococcus aureus 8.00 ± 0.00 11.33 ± 0.67 a 11.33 ± 0.67 a 
Proteus mirabilis 0.00  9.89 ± 0.00  a 10.00 ± 0.00 a 
Klebsiella pneumoniae 0.00 8.00 ± 0.00  a 10.00 ± 0.00 a 
Streptococcus pyogenes 13.33 ± 0.33 13.67 ± 0.88 12.33 ± 0.67 
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Fig. 1. Comparison of antibacterial activity of 40 g Curcuma longa and 40 g Zingiber officinale 

rhizome ethanolic extract on the tested human pathogenic bacteria 
Values are Mean ± SEM; n = 3; * Significantly different from 20 g at P < 0.05; EC-Escherichia coli;  

SA-Staphylococcus aureus; PM-Proteus mirabilis; KP-Klebsiella pneumoniae; SP-Streptococcus pyogenes 
 

 
 
Fig. 2. Comparison of antibacterial activity of 60 g Curcuma longa and 60 g Zingiber officinale 

rhizome ethanolic extract against some human pathogenic bacteria 
Values are Mean ± SEM; n = 3; * Significantly different from 20 g at P < 0.05; EC-Escherichia coli;  

SA-Staphylococus aureus; PM-Proteus mirabilis; KP-Klebsiella pneumoniae; SP-Streptococcus pyogenes 
 
The result of this study also showed that 40 g of 
Z. officinale rhizome ethanolic extract exerted a 
significant (P < 0.05) increase in the inhibition of 
the growth of S. pyogenes when compared with 
40 g of C. longa (Fig. 1) while 60 g of C. longa 
rhizome ethanolic extract exerted a significant (P 
< 0.05) increase in the inhibition of the growth of 
P. mirabilis and K. pneumoniae when compared 
with 60 g of Z. officinale (Fig. 2). 
 

4. CONCLUSION 
 
In conclusion, C. longa and Z. officinale 
rhizomes were both sensitive to gram-positive 
and gram-negative bacteria used for this study 
and thus indicating their antibacterial properties 
which could be used as substitutes for 
antibiotics.  
 

ACKNOWLEDGEMENT 
 
We acknowledge Prof. Lucy Ogboadu (The 
DG/CEO National Biotechnology Development 

Agency, Nigeria) and Dr. Olusegun J. Oyedele 
(The Centre Director, Bioresources Development 
Centre, Ogbomoso), for their encouragement 
and for granting us the opportunity to carry out 
this research. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Nester EW, Anderson DG, Robert CE, 

Pearshall, NN, Nester MT. Microbiology: A 
human perspective. 3rd Ed. New York: 
McGraw-Hills. 2001;2. 

2. Abimbola KA, Obi CL, Alabi S, Olukoya 
DK, Ndip RN. Current status on biotyping 
antibiogram and plasmid profiles of E. coli 
isolates. J East Afr. Med. 1993;70:207-
210. 

0

5

10

15

20

25

EC

Z
on

es
 o

f 
In

hi
bi

ti
on

 (
m

m
)

Human Pathogenic Bacteria

Curcuma longa

Zingiber officinale

SA                  PM                    KP SP

*

0

2

4

6

8

10

12

14

16

ECZ
on

es
 o

f 
In

hi
bi

ti
on

 (
m

m
)

Human Pathgenic Bacteria

Curcuma longa

Zingiber officinale

SA PM                   KP                    SP            

*

*



 
 
 
 

Ajige et al.; MRJI, 18(6): 1-8, 2017; Article no.MRJI.31551 
 
 

 
7 
 

3. Braoudaki M, Hilton AC. Adaptative 
resistance to biocides in Salmonella 
enteric and Escherichia coli 0157 and 
cross-resistance to antimicrobial agents. 
Journal of Clinical Microbiology. 
2004;42:73-73. 

4. Khulbe K, Sati SC. Antibacterial activity of 
Boenninghausenia albiflora Reichb. 
(Rutaceae). African Journal of 
Biotechnology. 2009;8(22):6346-6348. 

5. Sofowora A. Medicinal plants and 
traditional medicine in Africa. Spectrum 
Books limited, Ibadan, Nigeria. 1993;          
346. 

6. Sharma S, Vijayvergia R, Singh T. 
Evaluation of antimicrobial efficacy of 
some medicinal plants. J. Chem. Pharm. 
Res. 2010;2(1):121-124. 

7. Chen IN, Chang CC, Ng CC, Wang CY, 
Shyu YT, Chang TL. Antioxidant and 
antimicrobial activity of Zingiberaceous 
plants in Taiwan. Plants Foods Hum. Nutr. 
2008;63:15-20. 

8. Ali BH, Blunden G, Tanira MO, Nemmar A. 
Some phytochemical, pharmacological 
and toxicological properties of ginger 
(Zingiber officinale Roscoe): A review of 
recent research. Food and Chemical 
Technology. 2008;46:409-420. 

9. Tan BKH, Vanitha J. Immunomodulatory 
and antibacterial effects of some 
traditional Chinese medicinal herbs. A 
Review Curr. Med. Chem. 2004;11(11): 
1423-1430. 

10. Fricker CE, Smith ML, Akpagana K. 
Bioassay-guided isolation and 
identification of antifungal compounds 
from ginger. Journal of Phytotherapy 
Research. 2003;17:897-903. 

11. Kabir MS, Islam K, Rowsni AA, Khan MM. 
Antimicrobial activity of ginger (Zingiber 
officinale) extract against food-borne 
pathogenic bacteria. International Journal 
of Science, Environment and Technology. 
2014;3(3):867-871. 

12. de Boer HJ, Kool A, Mizirary WR, Hedberg 
I, Levenfors JJ. Antifungal and 
antibacterial activity of some herbal 
remedies from Tanzania. J. 
Ethanopharmacol. 2005;96:461–469. 

13. Ernst E, Pittler MH. Efficacy of ginger for 
nausea and vomiting: A systematic review 
of randomized clinical trials. British Journal 
of Anesthesia. 2000;84(3):367–371. 

14. Onyeagba RA, Ugbogu OC, Okeke CU, 
Iroakasi O. Studies on the antimicrobial 
effects of garlic (Allium sativum Linn), 
ginger (Zingiber officinale Roscoe) and 
lime (Citrus aurantifolia Linn). African 
Journal of Biotechnology. 2004;3(10):552-
554. 

15. Remadevi R, Surendran E, Kimura T. 
Turmeric in traditional medicine. In:  
Ravindran PN, Nir- mal Babu K, 
Sivaraman K, editors. Turmeric: the genus 
Curcuma. Eds. New York. 2007;409-436. 

16. Chattopadhyan L, Biswas K, Bandyo-
Padhyay U, Banerjee RL. Turmeric and 
curcumin: Biological action and medicinal 
applications. Current Science. 2004;87:44-
53.  

17. Handa SS, Khanuja SPS, Longo G, 
Rakkesh DD. Extraction technologies for 
medical and aromatic plants. 1st Ed. Italy: 
United Nations Industrial Development 
Organization and the International Center 
for Science and High Technology. 2008;6. 

18. Willey JM, Sherwood LM, Woolverton CJ. 
Prescott, Harley and Klein’s microbiology. 
7th Edition. New York: McGraw-Hill; 2008. 

19. Akintobi OA, Onoh CC, Ogele JO, Idowu 
AA, Ojo OV, Okonko IO. Antibacterial 
activity of Zingiber officinale extract 
against some selected pathogenic 
bacteria. Nature and Science. 2013;11(1): 
7-15 

20. Mun῀oz-Mingarro D, Acero N, Llinares M, 
Pozuelo JM, Gala,nde A, Mera Vicenten 
JA. Biological activity of extracts from 
Catalpa bignonoides Walt. (Bignoniaceae). 
J. Ethonopharmacol. 2003;87:163-167. 

21. Coelho de Souza, Haas GAPS, Von PGL, 
Schapoval EES, Elisabetsky E. 
Ethonopharmalogical studies of 
antimicrobial remedies in the south of 
Brazil. J. Ethonopharmacol. 2004;90:135-
43. 

22. Yin MC, Chang HC, Tsao SM. Inhibitory 
effects of aqueous garlic extract, garlic oil 
and four diallyl sulphides against four 
enteric pathogens. J Food Drug Anal. 
2000;10:120-126. 

23. Gur S, Turgut-Balik D, Gur N. 
Antimicrobial activities and some fatty 
acids of turmeric, ginger root and linseed 
used in the treatment of infectious 
diseases. World Journal of Agricultural 
Science. 2006;2:439-442. 



 
 
 
 

Ajige et al.; MRJI, 18(6): 1-8, 2017; Article no.MRJI.31551 
 
 

 
8 
 

24. Gull IM, Saeed H, Shaukat SM, Aslam ZQ, 
Athar AM. Inhibitory effect of Allium 
sativum and Zingiber officinale extracts on 
clinically important drug resistant 
pathogenic bacteria. Ann. Clin. Microbiol. 
Antimicrob. 2012;11:8. 

25. Nikaidao H. Microdermatology: Cell 
surface in the interaction of microbes with 

the external world. J. Bacteriole 
1999;181:4-8. 

26. Poeloengan M. The effect of red                    
ginger (Zingiber officinale Roscoe)              
extract on the growth of mastitis causing 
bacterial isolates. African Journal of 
Microbiology Research. 2011;5:382-       
389. 

_________________________________________________________________________________ 
© 2017 Ajige et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/17977 


