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ABSTRACT 

The antimicrobial activity of Telfairia occidentalis Hook.f .and Zingibero fficinale Rosc.was investigated 

against some clinical isolates of Escherichia coli, Staphylococcus aureus,Salmonella typhi and Candida 

albicans. Ethanol and water (hot and cold) were the solvents used for extraction.The inhibitory activities 

of the ethanol and aqueous extracts of T.  occidentalis and Z. officinale were assessed using the disc 

diffusion method of antimicrobial assay.Clotrimazoleanderythromycin were standard antibiotics used as 

positive control. Findings showed varied levels of yield depending on solvent. Ethanol extracts from both 

plants were active against all the organisms while, there was selective activity with water extracts (hot 

and cold). The minimum inhibitory concentration (MIC) of the extracts varied with solvent, while the 

ethanol extracts had higher minimum inhibitory concentration than the water extracts (hot and cold).The 

ethanol extract of both Z. officinale and T.occidentalis recorded a minimum inhibitory concentration of 

0.25 mg/ml against all pathogens. The MIC of cold water extract against E. coli and C.albicans in both 

plant extracts was at 0.5 mg/ml. While the MIC of hot water extract against most of the pathogens was 

also at 0.5 mg/ml. The solvent used for extraction varied in their inhibition significantly (p<0.05) with the 

four test organisms. Salmonella typhi was more susceptible to the extract while C. albicanswas least 

inhibited.The significance of  these findings are discussed in relation to the use of phytochemicals as a 

means of disease control and the substitution of plant extracts as potential drugs for the resistance of 

human pathogens. 
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INTRODUCTION 

Medicinal plants are therapeutic resources used by pharmacologists, herbalists and different 

population of the world specifically for health care purposes (Sofowora, 1993).Iwu et al.(1999) 

reported that infectious diseases account for one half of all death in Africa and tropical countries. 

As a result of that, people of all continents have long applied poultice and infusion of indigenous 

plant dating back to prehistory of health.According to Christian  (2007), the use of plant for 

health care purposes has been in existence for hundreds of years before the development of 

modern medicine and is still in use till today without any documented evidence of adverse 
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effect. The search for natural product to cure diseases in human represents an area of great 

interest. Plants have been the most important source to these cures because of the prevalence of 

microbial resistance to the existing drugs. And to stop the trend of increased emergence of 

resistance to infectious diseases, it will require a multi prolonged approach that includes the 

development of new drugs from plants (Iwu et al., 1999).  

Pathogens that are associated with human are said to be the major cause of several diseases in 

human beings. Some pathogenic bacteria are harmless or beneficial to one’s body. A few 

pathogenic bacteria cause infectious diseases in humans. Some of these infectious diseases are 

those caused by  Staphylococcus aureus,Escherichia coli,Candida albicans,Salmonella typhi 

among others (Cheesbrough, 2000). Okigbo and Ajalie (2005); Okigboet al (2009) reported that 

many human pathogens require serious attention in developing countries like Nigeria. 

Olorundare et al (1998);Okigbo and Ajalie(2005), opined that the prevalence of microbial 

resistance to existing antimicrobial drugs underscores the need for the continuous search for new 

antimicrobials. Some antibiotics have become obsolete because of the problem of drug resistance 

(Ekpendu et al., 1994; Okigbo and Omodamiro, 2004). The consequence of drug resistance 

implies that new drugs, both synthetic and natural, must be sought to treat diseases for which 

known drugs are no longer useful. One of the avenues for such a search is to screen local 

medicinal plants for likely antimicrobial activities (Okigbo and Omodamiro, 2004). 

Telfairia  occidentalis (Ugu)Hook.f.,is an important staple vegetable grown in Nigeria, known 

for both its nutritional and medicinal values. It is commonly called fluted pumpkin of the 

Cucurbitaceaefamily.  Telfairia  occidentalis leaf is rich in minerals (Iron, potassium, sodium, 

phosphorus, calcium and magnesium), vitamins (thiamine, riboflavin, nicotinamide and ascorbic 

acid) and phytochemical such as phenol. It is also an antioxidant.The amino acid profile of 

T.occidentalis has been shown to be very rich and includes alanine, aspartate, glycine, glutamine, 

histamine, Iysine, methionine, tryptophan, cysteine, arginine, phenylalanine, valine, tryrosine 

and isoleucine (Tindual, 1968;Fasuyi, 2006). 

Zingiber officinale Rosc. (Ginger) is a monocotyledonous plant with inclined growth habit. It is 

herbaceous and bears several sessile terminal and leafy shoot (Perseglove, 1922; Okigbo et al., 

2009).  Ginger belongs to thefamilyZingiberaceae.It is a well-known and widely used herb that 

contains several interesting bioactive constituents and possesses health promoting properties. 

Pharmacological evolution has proven that ginger is a strong antioxidant that can be used in the 

control of several human diseases such as hypertension, asthma, cough and colds (Philips and 

Ruggier, 1993). Phytochemical screening indicated that Zingiber  officinaleis rich in saponins, 

quinines, phlobatannin and glycosides  (Perseglove, 1922). The ultimate objective of this 

investigation is to evaluate the antimicrobial activities of plant extracts of Z. officinale and T. 

occidentalis  on  some clinical isolates. 
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MATERIALS AND METHODS 

Sources of plant materials    

The test plants used in this study were  T. occidentalis Hook.f. and Z.officinale ROSC. The 

leaves of these plants were collected from Eke-Awka market. The laboratory and bench work 

were carried out in Botany Laboratory in NnamdiAzikiwe University, Awka in Anambra state 

Nigeria. 

 

Sources of test microorganisms 

The clinical isolates of the test bacteria, E. coli, S. aureus and Salmonella typhiand the fungus 

included, C. albicans,were obtained from the Medical Microbiology Laboratory of 

NnamdiAzikiwe University Medical Centre, Awka, Nigeria. 

 

Sterilization of equipment 

All the materials used were sterilized according to methods described by Cheesbrough (2000). 

The glass ware were washed with detergent and rinsed thoroughly with water. They were placed 

on a rack to dry and packed into an autoclave for sterilization at temperature of 121oCand 

pressure of 1.0 kg/cm3for 15minutes. 

  

Extraction of plant materials 

The rhizomes of ginger,Z. officinale and leaves of T.occidentalis (Ugu)were examined visually 

for any sign of diseases and rotting. The fresh healthy rhizomes were washed to remove residual 

soil debris and scaly leaves. They were carefully cut into thin slices, spread on a laboratory tray 

and dried in the shade. The Ugu leaves were rinsed with sterile water and spread on a laboratory 

tray to dry.The dried samples were ground in Arthur Thomas laboratory milling machine and 

sieved through 1mm test sieve to obtain a powdered sample used for the work. 

 

Ethanolic extraction: The ground powder fifty grams (50g) of the two samples was soaked 

separately in a conical flask containing 200 ml of  99.9% ethanol and left for 24 hours at room 

temperature with occasional stirring. The content of the flask was filtered off with a sterile filter 

paper into a conical flask (Okigbo and Omodamiro, 2004; Okigbo and Ajalie, 2005; Okigbo et 

al., 2009). The filtrate was evaporated to dryness over a water bath. The standard extract 

obtained were then stored in the refrigerator at 4oC until when they are required for use. 

 

Cold aqueous extraction. 

The method of  Okigbo and Mmeka (2008) was used. Fifty grams (50g) of the two samples, 

T.occidentalis  and Z.officinale were weighed out and soaked separately in 200ml cold water in a 

conical flask.  
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The conical flask was left for 24 hours at room temperature with occasional stirring. They were 

filtered off with a sterile filter paper into another conical flask and the filtrate was evaporated. 

The standard extracts obtained were stored in refrigerator at 4oC until they are required for use. 

Hot aqueous extraction. 

Fifty grams (50g) of the two samples, Z.officinale and T.occidentalis were weighed out into a 

conical flask and immersed in 200 ml of hot water boiled for thirty minutes at 100oC (Okigbo 

and Mmeka, 2008).This was occasionally stirred and left at room temperature for 24 hour. They 

were filtered off with a sterile filter paper into another clean conical flask and the standard 

extracts obtained were stored in the refrigerator at 4oC until required for use. 

 

Quantitative yield of extract from test plant. 

To determine the quantitative yield of the extracts, the method described by  Okigbo et  al.(2009) 

was used.  The dish used was weighed while empty and its weight recorded (W
1
). The weight of 

the dish and its content after evaporation in the water bath was recorded (W
2
). The yield of the 

extract was calculated using this formular: 

 

Percentage (%) yield = W
1
- W

2
×   100

 

                                                                             
50             1 

Where: 50 =weight of sample used 

              W
1
=weight of empty dish 

              W
2
 =weight of dish + pasty extract. 

 

Antimicrobial screening test. 

Preparation of antimicrobial discs 

The porous paper discs used in the various sensitivity tests were prepared using the method 

described by Cheesbrough (2000).With the aid of an office paper perforator, circular disc were 

cut from Whatman No.1 filter paper. The cut-outdiscs were boiled in water for one hour to 

remove any possible preservatives which may be contained therein. The boiled discs were 

drained of water, wrapped in aluminum foil and sterilized in an autoclave (Okigbo and Ajalie, 

2005; Okigbo et al., 2009). 

 

Screening the plant extracts for antimicrobial activity     

The test for antimicrobial activity of the extracts against the test bacteria and fungal pathogens 

was done using the disc diffusion technique (Cheesbrough, 2000). The antimicrobial sensitivity 

discs prepared were embedded in the respective reconstituted extract and used for the test. 

Reconstitution of the dry extract was achieved by mixing it with 3 to 4 drops  of sterile distilled 

water to form a viscous paste. The sterile paper discs were mixed with the pasty reconstituted 

extract. The mixture was allowed to stand for 30 minutes to allow the paper disc absorb the  
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extract. Thereafter, each test organisms were inoculated (under aseptic conditions) onto a sterile 

plate of appropriate medium using the spread plate technique (Cheesbrough, 2000).The 

Inoculated plates were allowed to stand for about 5 minutes and the plant extract disc were 

placed in the triplicate cultured plates (disc-diffusion method) according to their respective labels 

using sterile forceps (Okigbo and Mmeka, 2008). The discs were placed far from each other to 

avoid overlap of zone of inhibition. The culture was incubated in an incubator for 24 hours at 

37oC. After 24 hours, the zone of inhibition of plant extracts was observed and carefully 

measured with a transparent meter rule (mm). Sterile water discs were used as a negative control 

and antibiotics discs (erythromycin and clotrimazole) were used as positive control. 

 

Determination of minimum inhibitory concentration. 

The minimum inhibitory concentration (MIC) of the extracts was done to determine the lowest 

concentration of each extract that was able to inhibit the test pathogenic bacteria and fungus. The 

MIC was determined by the disc-diffusion method (Cheesbrough, 2000).Extracts (from each test 

plant and test solvent) was reconstituted in sterile distilled water to give series of concentrations 

(0.0625 mg/ml, 0.125 mg/ml, 0.25mg/ml, 0.5  mg/ml, and 1.0  mg/ml) per disc. These discs 

bearing different concentrations were used for sensitivity tests. This was incubated for 24 hours 

at 37oC. The least concentration which produced clear inhibition zone was recorded as the 

minimum inhibitory concentration. The whole experiment was conducted in triplicates and the 

mean value of each extract was observed and recorded in millimetres. 

 

Statistical  analysis 

Test for significance in the zone of inhibition was done using a 3 factor class in a Randomized 

Complete Block Design (RCBD). Analysis of variance (ANOVA) was used to test the 

effectiveness of each plant extract and the susceptibility of the test organisms. Means were 

separated using Ducan’s new multiple range test (DNMRT). 

 

 

RESULTS 

 

 Yield of extracts 

Ethanol extract gave the highest yield in both T.occidentalis (15.51%) andZ.officinale 

(14.1%). This was followed by hot water extract in bothT. occidentalis (11.08%) 

andZ. officinale(10.11%).  The lowest yield is however found with the cold water extract in both 

T. occidentalis( 10.02%)and Zingiber officinale (9.23%) 

(Table 1). 
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Antimicrobial activity of the different extracts 

All the organisms were sensitive to the extracts of T.occidentalis and Z.  offic-inale. There were 

significant differences in the inhibition by the extracting solvents. The ethanol extracts of both T.  

occidentalis and  Z. officinale separately exhibited a higher inhibition of the pathogens when 

compared to those of cold water and hot water treatments (Table 2). However,T.  occidentalis in 

cold water extract showed higher inhibition ofE. coli, S.  typhi and C.  albicans. In hot water 

extract,  Z.  Officinale recorded  higher inhibition of S.  aureus while those of T.  occidentalis 

recorded higher inhibition of S.typhi and C. albicans.In ethanol extract, T.  occidentalis showed 

higher inhibition ofS. aureusand S.typhi  while Z.  officinale recorded higher inhibition of C. 

albicans. The inhibition of ethanol extract is significantly higher (p<0.05) than those of cold and 

hot water. Results of plant extracts obtained were compared to those of standard antibiotics. All 

test pathogens demonstrated susceptibility to erythromycin, a broad spectrum antibiotic except 

C. albicans. However, C.albicans was susceptible to clotrimazole (Table 3). 

 

Minimum inhibitory concentration. 

 

Test of plant extracts in various solvents 

The ethanol extract of both Z.  officinale and T. occidentalis recorded a minimum inhibitory 

concentration of 0.25 mg/ml against all pathogens. The inhibition of various  pathogens however 

decreased with dilution of the extract (Table 4). The minimum inhibitory concentration of cold 

water extract against the pathogens in both Z.officinale and T. occidentalis varied (Table 5). 

However, the minimum inhibitory concentration against E. coli and C. albicans in both plant 

extract was at 0.5 mg/ml. InZ.officinale, the minimum inhibitory concentration of cold water 

extract against S.aureusandS.typhiis at 0.25mg/ml but in T. occidentalis extract,S.aureus is at 

0.5mg/ml and S. typhi is at 0.25 mg/ml (Table 5). The minimum inhibitory concentration of  hot 

water extract against most of the pathogens in both Z.officinale and T. occidentalis is at 0.5 

mg/ml except against S.typhi (in Z.officinale) was at 1.0 mg/ml, and S. aureus and C. albicans (in 

T.occidentalis) was  at 1.0 mg/ml (Table 6). 

 

DISCUSSION 

In this study, two plants were screened for their antimicrobial activities. The yield of the extract 

differed with the plant and solvent of extraction. The ethanol extract gave higher yield in both 

Z.officinale and T.occidentalis but was higher in T.occidentalis.This may be because ethanol is 

an organic solvent and may dissolve organic compounds better (Mills and Frank, 2000). 

The study revealed that the ethanol, cold and hot water extracts of Z. officinale andT.occidentalis 

showed antimicrobial properties on almost all the test organisms,S.aureus,  S.typhi, C.  albicans 

and E.coli,though with different degrees. This indicated that the active compounds in Z.officinale 

and T.occidentalis have bactericidal and bacteriostatic effects. This justifies the use of folk 

medicine as reported by Holtman and Clarke (1989); Tyler (1994). 
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According to Holtman and Clarke (1989), ginger (Z.officinale) in human is thought to act 

directly on the gastro intestinal system to reduce nausea. Tyler (1994)reported that traditional 

Chinese medicine has recommended ginger for over 2000 years and it is used in the treatment of 

different diseases in human.  
 

Table 1: Percentage yield of Zingiber officinale and Telfairia occidentalis in three extracting 

solvents   

------------------------------------------------------------------------------------------------------- 
  Plant Extract                          Extracting  solvent      Yield of extract (%)   

-------------------------------------------------------------------------------------------------------- 

  Zingiber  officinale                  Ethanol             14.10 

                                                   Hot Water             10.11 

                                                   Cold Water               9.23 

 Telfairia   occidentalis              Ethanol             15.21 

                                                   Hot Water             11.08 

                                                   Cold Water             10.02 

 

Table 2: Antimicrobial activity of plant extracts of Zingiber officinale and Telfairia 

occidentalis (mean zone of inhibition in mm). 

-------------------------------------------------------------------------------------------------------------- 

  Pathogen         Zingiber officinale                  Telfairia occidentalis 

                      Ethanol    Cold H
2
O      Hot H

2
O    Ethanol   Cold H

2
O  Hot H

2
O 

------------------------------------------------------------------------------------------------------------------ 

   E. coli        10±0.82   10±0.63      10±0.0        12±0.68   14±0.67    12±0.58 

   S. aureus    12±0.73   14±1.72      11±0.82      13±0.94   15±1.48    10±0.63 

   S. typhi       15±1.84   12±1.42      13±0.49      16±0.2.    02 10±2.0 29±1.48 

   C. albicans 12±1.31   14±0.58      12±0.76      14±0.49   16±0.46    10±0.83 

------------------------------------------------------------------------------------------------------------------ 

 

The inhibitory effect of the extracts indicated that the plants especially T.occidentalis possesses 

bioactive compounds which are more soluble in ethanol followed by cold water and finally hot 

water (Holtman and Clarke, 1989; Beadley, 1992). The inability of the hot water extract of the 

two plants to inhibit much growth in the test organisms indicates that the plants possessbioactive 

compounds which  couldeasily be denatured by heat. It is also probable that the concentration of 

the extracts that remains after heating was not potent enough to inhibit some growth of the 

microorganisms. It could also be that during extraction, the compounds were diluted which 

reduced antimicrobial activities. 
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Table 3: Diameter (mm) zone of inhibition produced by antibiotic discs. 

------------------------------------------------------------------------------------------- 
  Pathogens                                                             Antibiotics 

 Erythromycin                        Clotrimazole 

------------------------------------------------------------------------------------------- 

Escherichia coli ++(30) - 

Staphylococcusaureus ++(32) - 

Salmonellatyphi ++(27) - 

Candidaalbicans - ++(33) 

------------------------------------------------------------------------------------------------ 

Key: ++:>30mm(highly sensitive); +: <20mm(sensitive); -: no inhibition 

 

Table 4: Minimum inhibitory concentration of ethanol extract of  Zingiber officinale                      

and Telfairiaoccidentalis (Zone of Inhibition in mm)  

----------------------------------------------------------------------------------------------- 

Test                  Zingiber officinale                  Telfairia occidentalis 

Organism    Concentrations (mg/ml)             Concentrations (mg/ml) 

                 1.00 0.5   0.25  0.125  0.0625      1.00  0.5  0.25  0.125 0.0625 

----------------------------------------------------------------------------------------------- 

 E. coli         10   9       7        -            -       10      8      7 -       - 

 S. aureus    10    7       6       -     -       11      8    6         -          - 

 S. typhi       11  10      8         -           -        12     11     8  -        - 

 C.albicans  12    10      8        -    -        9       7       6   -   - 
 

 

The antimicrobial activities of ethanol, cold and hot water extracts of  Z.  officinale and T. 

occidentalis  were  however highly dependent on concentration. At higher concentrations, they 

produce a wider zone of inhibition.The zones of inhibition decreased as the concentrations were 

reduced through the dilution of the extracts with water. These observations however agree with 

the work done by Ibeh et. al(2002). They  reported that the antimicrobial activity of the ethanol, 

cold and  hot water extract of Lepistemun  oweriense was pronounced at higher concentrations 

(0.2 and 0.125 mg/ml)and as the concentration reduced to (0.0625mg/ml), the effect became 

mild on the test organisms. This also conforms to the observation made by Okigbo and 

Omadamiro (2004), in the effect of aqueous petroleum-ether ethanol and chloroform /methanol 

extracts of pigeon pea (Cajanus cajan) on some human pathogens.This is equally in line with 
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Table 5: Minimum inhibitory concentration of cold water extract of  

Zingiber officinale and Telfairia occidentalis (Zone of inhibition in mm) 

------------------------------------------------------------------------------------ 

Test                   Zingiber officinale              Telfairia occidentalis 

Organism    Concentrations (mg/ml)Concentrations (mg/ml) 

                           1.00 0.5 0.25 0.125 0.0625  1.00 0.5 0.25 0.1250.0625 

--------------------------------------------------------------------------------- 

 E. coli              8     7      -        -          -         9       7      -         -        - 

 S. aureus          8    7      6        -         -         8       6       -         -        - 

 S. typhi            7     7      6        -         -         9       8      6         -         - 

C.albicans        8     7      -        -         -         7       6       -         -        - 

 

Table 6: Minimum inhibitory concentration of hot water extract of        

Zingiberofficinale and Telfairiaoccidentalis (Zone of inhibition in mm) 

------------------------------------------------------------------------------------------ 

Test                     Zingiber officinale              Telfairia occidentalis 

Organism Concentrations (mg/ml)                   Concentrations (mg/ml) 

------------------------------------------------------------------------------------------------------- 

 1.00 0.5 0.25 0.125 0.0625 1.00 0.5 0.25 0.125 0.0625 

E. coli 7       6     -       -         -          7     6      -       -        - 

S. aureus  8      7     -       -         -           7     -       -       -        - 

S. typhi               7       -     -       -         -            8     7      -       -        - 
C.albicans              6        6      -       -            -             6      -       -         -         - 
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observations made by Okigbo et al (2009), on the potential inhibitory effects of some tuberous 

plant extracts on E.  coli, S.aureus and C.albicans. 

The control drug used had wider zone of inhibition than the crude extract. This is because the 

active compound of the crude extract diffused slowly through the paper disc (Okigbo et al.,  

2009).Some antibio-tics  have become almost obsolete because of the problem of drug resistance 

(Edgar et al., 2002). Therefore, the objective of this study has been justified. 

 

CONCLUSION This study justifies the therapeutic uses of Z.officinale (Ginger) and 

T.occidentalis (Ugu) in ethnomedicine. Ethanol was seen to be a better solvent considering its 

wider zone of inhibition compared with cold and hot water extracts. Extracts of ginger and 

uguused in this experiment should be tested on other human pathogens to elucidate and ascertain 

their effectiveness. 
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