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ABSTRACT: The crude aqueous extracts of fresh @med rhizome ofZingiber officinale were screened for their
antimicrobial effect. Five test organisn&lmonella typhi, Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa andCandida albicans obtained from the Department of Microbiology, AhinaBello University, Zaria,
Nigeria, were used. All the organisms, exdepaeruginosa, were sensitive to the crude extracts at the coraions
tested. C. albicans was most sensitive by showing distinct zones bfhiion at 250 mg/ml, 500 mg/ml and 1000
mg/ml of the crude extracts of the fresh rhizon.aureus, E. coli andS. typhi were next in sensitivity by being
inhibited at concetrations of 500 mg/ml and 1000mig The growth ofS. typhi andC. albicans were only inhibited at
a crude extract concentration of 1000 mg/ml of dnied rhizome. These results confirm tiZangiber officinale
possesses antimicrobial activity.
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Introduction

The use of herbs and plant extracts in theritent of human ailments is a very ancient art (Swi&72;
One-Feghara, 1987). Although many antimicrobiarag already exist for various purposes, the sdarch
new antimicrobial agents is continuous since thgetamicroorganisms often evolve into new genetic
variants which subsequently become resistant &tiegiagents. Various plant extracts from diffénearts
of the world have been reported to possess anbtiialractivities (Hitokoto et al., 1980). Prominemhong
such is the preparation from avocado pear whicibitshthirteen different species of bacteria andsye
(Neeman and Kashman, 1970). With the current tianthe biotechnology of plant cultures, it would
appear that man may continue to depend on plardssasrce of a number of antimicrobial agents (@urt
1983).

In Nigeria, several local plants have beerdusédhe treatment of diverse ailments by the Igeadulace.
Zingiber officinale which is one of those plants is traditionally ugethe treatment of toothache, neuralgia,
rheumatic pains, catarrhal conditions, hepatitis atier liver diseases (Kucera, 1975; Sofowora4) o8
is also included in herbal formula for the treatt@fimpotence (Mcleod, 1993).

In this study, the effect of crude extractsagied from fresh and dried ginger rhizomes westeté on
some microorganisms which are usually implicatedarnous infections and in food poisoning.
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Materialsand Methods
Preparation of crude aqueous extracts

Fresh ginger rhizomes obtained from Jos, Rlatgtate, Nigeria, were thoroughly washed withilster
distilled water and divided into two parts. Onetpaas air-dried in hot oven at 80 to constant weight
after which the bark was peeled off and the dribidame ground to a powdery form using a clean
disinfected mortar. Fifty grams of the powder wasghed and transferred into 50 ml of sterile dexti
water.

The second part (fresh rhizome) was peeleds@gdof it was weighed, crushed and transferreal St
ml of sterile distilled water. The mixtures wet®toughly shaken and allowed to stand for 24 hrke
coarse particles were filtered out using sterileslinucloth. The filtrate (aqueous extract) was fiedi by
filtration and stored atQC.

Antimicrobial activity

Five microorganisms, namelsalmonella typhi, Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa andCandida albicans were employed as test organisms. A 0.1 ml alithﬁdlﬁ5 dilution of a
24-hr culture was transferred into sterile Muehtnton agar (Oxoid) and spread using sterile bémtsgy
rod. A sterile cork borer was used to make wefitodhe Mueller-Hinton agar plate and 0.1 ml offeac
concentration of the extract was introduced aselbjic For each set of experiment a control wasetiped
in which 0.1 ml of sterile distilled water was usadlace of the extract. One hour pre-diffusionet was
allowed before the plates were incubated &£C3for 24 hrs. The diameters of the zones of itigibiwere
measured.

The sensitivity of the five microorganisms vtasted against commercially available standaribiatic
discs. This was achieved by spreading 0.1 ml o? tidution of a 24 hr culture of the respective angans
on sterile Mueller-Hinton agar (Oxoid) plate usistgrile bent glass rod. Antibiotic discs (Poly-Tes
Multidisk PS003G-VE) were placed on the inoculapdates after which they were incubated a®@7or
24 hrs and the diameter of the zone of inhibiticeswneasured. The experiments were carried out in
duplicate.

Results

The crude aqueous extracts of fresh gingezorhé inhibited the growth &. typhi, S. aureus and E.
coli only at concetrations of 500 mg/ml and 1000 mg/halble 1). C. albicans was more sensitive as its
growth was inhibited at concentrations of 250 mg/&tl0 mg/ml and 1000 mg/mIP. aeruginosa was,
however, not inhibited at any of the concentratitasted.

The crude agueous extracts of the dried rhizehowed a narrower antimicrobial activity (Tab)e &
only inhibited the growth of. typhi and C. albicans at a concentration of 1000 mg/ml. The aqueous
extracts of the dried rhizome at the various cotraéinns could not inhibit the growth &f aureus, E. coli
andP. aeruginosa.

The commercially available standard antibiatiscs showed a wider antimicrobial activity (TaBle
The various antibiotic agents onthe discs inhibitezl growth of all the test organisms, exc€ptlbicans
which was only inhibited by nitrofurantoin (100pay)d amoxycillin (25u9).
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Table 1: Effect of aqueous extracts of the frédgshame ofZ. officinale on five microorganisms

Test Organisms Varying concentrations of aqueotra&s (mg/ml)
1000 500 250 125 62.5
S typhi ++++ ++ - - -
S aureus ++++ ++ - - -
E. coli +++ + - - -
C. albicans ++++ ++ + - -
P. aeruginosa - - - - -

The data represent the means of duplicate detetinmisa

++++  Zone of inhibition at 8mm.
+++ Zone of inhibition at 6mm.
++ Zone of inhibition at 4mm.
+ Zone of inhibition at 2mm.
- No zone of inhibition.

Table 2: Effect of aqueous extracts of the drledame ofZ. officinale on five microorganisms

Test Organisms Varying concentrations of aqueotraes (mg/ml)
1000 500 250 125 62.5
S typhi + — - - -
S aureus - - - - -
E. cali - - - - -
C. albicans + - - - -
P. aeruginosa - - - - -

The data represent the means of duplicate detetiomisa

+ Zone of inhibition at 2mm.
- No zone of inhibition.
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Table 3: Effect of commercially sold standard laiotic discs (Poly-Tes MultiDisks PS003G-VE) on the
five test microorganisms.

Test Organisms N AM GN CIP TE C AX
S. typhi ++ ++ ++ + ++ ++++ ++++
S. aureus ++ ++++ ++++ ++ +++ ++ ++
E. coli +++ +++ ++ + ++++ ++++ ++++
P. aeruginosa ++ +++ ++ ++ ++++ ++ +++
C. albicans + - - - - _ +

The data represent the means of duplicate detetiorisa

++++  Zone of inhibition at 8mm.
+++ Zone of inhibition at 6mm.
++ Zone of inhibition at 4mm.
+ Zone of inhibition at 2mm.
- No zone of inhibition.

N = Nitrofurantoin (100ug); AM = Ampicillin (25ug)5N = Gentamycin (10ug); CIP = Ciproxin (5uQ);
TE = Tetracycline (50ug); C = Chloramphenicol (3RugX = Amocycillin (25u9).

Discussion

The distinct zones of inhibition produced a&ghithe test organisms suggest the presence of
antimicrobial principles in the crude aqueous estg@fZingiber officinale. The wide disparity between the
activity of the extract from the fresh rhizome cargd with that of the dried rhizome is probably tu¢he
presence of more of the antimicrobial agents sgchaaneol, citral, gingerol and hexahydrocurumitnén
fresh rhizome (Connell and Mclashlan, 1972). Thagents are volatile and their concentration in the
rhizome reduces during the drying process. Chdnaicalysis ofZ. officinale has shown it to contain a
mixture of over fifty constituents, mainly monotergs and sesquiterpenes (Williams, 1989) some ishwh
also play significant roles in its antimicrobiatigities. The ethanolic extract of the fresh riimhas been
reported to have a wide range of activities agaBrstm positive and Gram negative bacteria (Maskblo
al., 1989). However, no such study onthe aqueotra@s has been reported.

The nature of the susceptibility of the tesjamisms to the commercially available antibiotiscd
further confirms the potentiality of the aqueoutra&cts of the fresh rhizome as good antimicrobgent.
This is because the aqueous extracts of the flégsbme at high concentrations inhibited all theamigms
tested, excef®. aeruginosa with comparatively wide zones of inhibition.

The results presented here suggest that fiegier possesses greater antimicrobial propertidsnaay
be more important as a preservative agent thad ditgyer.
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