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ABSTRACT

Investigation of antibacterial activity of ethanolic , methanolic and ginger oil
were carried out in this study on Gram positive and Gram negative pathogenic
bacteria . The study exhibited these bacteria have variable susceptibities against
these extracts and depend on type of bacteria . The notes was shown the highest
effect and wide diameter of growth inhibition zone against Escherichia coli .

INTRODUCTION

Zingiber is genus of plants be longing to the zingibeeaceae, one of the largest
and most important families. It is widely distributed throughout tropical and sub
tropical regions, particularly in southeast Asia (1). Ninety species have been identified
world wide and at least 35 of these are found in Thailand (2). Plants in this genus are
ricg in volatile oils and used as sources of foodstuffs , spices and antioxidant and
antimicrobial activities (3,4)

Fresh ginger contains 80% moisture, 2-3% protein, 0.9% fat, 1.2%minerals,2-
4% fibre and carbohydrates. The minerals present in ginger are iron, calcium and
phosphorous. It also contains vitamins such as thiamine, riboflavin, niacin and
vitamin C. The composition varies with the type , variety, agronomic condition,
curing methods , drying and storage condition (5)

Ginger is an essential in many traditional Chinese medicines and has been used
since the 4™ century BC. Chinese take ginger for a wide variety of medical problems
such as stomachache , diarrhea , nausea , cholera, asthma, heart condition , respiratory
disorders, toothache and rheumatic complaints (6).

Ginger has strong antibacterial and to some extent antifungal properties. In vitro

studies have shown that active constituents of ginger inhibit multiplication of colon
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bacteria (7),. This can be counteracted with ginger. It inhibits the growth of
Escherichia coli, Proteus sp, Staphylococci, Sterptococci and Salmonella (8)

PLANT MATERIAL AND EXTRACTION

Fresh rhizomes of zingiber officinal (ginger) were purchase from local market of
Basrah. The rhizomes were washed under tap water to remove the dirty and soil and
sliced in to smaller pieces. They were dried under shadow at room temperature and
then grounded from into powder by using electrical mill (fisher) for 3minuts the
powder of the rilizomes.

The powder were divided into 2 parts. One part was used for extraction of the
ginger oil (50gms) of powder were extract separately with N-hexane by soxhlet
extraction technique successively (9). The extract were concentrated using rotary
vacuum evaporator and kept indessicatar until further studies. The other powder
(50gm) was extract by mixing with (250ml) concentration 70% ethanol in other with
methanol extract (70%) for 24hrs. using reflex extraction. The extract was filtered
through wattmann No.31 for removal particles then left to dry to evaporation in the
solvent and then obtained black solid residue (10).

MICROORGANISMS TEST

Six species of pathogenic bacteria were previously isolated and identified by
other works were used. The study the antimicrobial activity evaluation was
determined by using the disk diffusion method (Kirby Bauer) as described by (11)
circular paper disc measuring 7.0mm was cut from wattmann No.0.1 filter paper.
Bacteria were inoculated with each of the test organism which was fully spread on the
Muller-Hinton agar medium. Finally to disc impregnated with the concentration of
extract were carefully placed in to the culture plates and allowed to stand for a few
minutes before being incubated for 24hrs. at 37C° they were the examination for
growth and using of inhibition . The zones of inhibition were determined by

measuring diameter of clearance across the disc with a ruler.
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RESULTS
The inhibitory effects of three extract (70%Ethanol, 70%Methanol and N-
hexane) of fresh rhizomes of Zingiber officinal (ginger) against three Gram positive
and three Gram negative species were studied.

The data in the table (1) show the inhibition zone of various bacterial isolated ,
all these extracts showed promising antibacterial activity against both Gram positive
and Gram negative microorganism except the 70% methanol extract against
staphylococcus aureus , 70% ethanol extract against Bacillus subtilis and ginger oil
extract against Klebsiella pneumonia. E.coli and Streptococcus ssp. were strongly
inhibit the growth in different concentration of these extract.

The inhibition zone induced by extract also illustrated by photographs which are
listed in figures (1,2,3,4,5 and 6).

Table (1): Diameter of clear zones (mm) of the Methanol, Ethanol and ginger Oil
extract from Z.officinal.

Microorganism Concentration of inhibition for extract(mm)

Gram-positive bacteria I I i

Bacillus subtilis 10 0 7
Staphylococcus aureus 0 10 13
Streptococcus sp. 10 9 11

Gram-negative bacteria I I i

Escherichia coli 10 15 20

Klebsiella pneumonia 7 10 0

Pseudomonas aeruginoas 5 8 10
* |=Methanol extract 70%, llI=Ethanol extract 70%, Ill=ginger oil 100%
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Fig. 1: show the inhibition zone of different Fig. 2: show the inhibition zone of different
Z.officinal extracts on Streptococcus spp. Z.officinal extracts on Staphylococcus aureus

Fig. 3: show the inhibition zone of different Fig. 4: show the inhibition zone of different
Z.officinal extracts on Bacillus subtillis Z.officinal extracts on Pseudomonas aeruginosa




Bas.J.Vet.Res.VVol.10,No.2,2010.

Fig. 5: show the inhibition zone of different Fig. 6: show the inhibition zone of different
Z.officinal extracts on Escherichia coli Z.officinal extracts on Klebsiella pneumonia

* 1=Methanol extract 70%, 2=Ethanol extract 70%, 3= ginger oil 100%

DISCUSSION

Many medicinal plant extracts have been known to possess antimicrobial activity
and are used for the purpose of food preservation (12, 13).

In this study, the methanolic, ethanolic and ginger oil extract of Zingiber officinal
displayed effective antimicrobial activity, these appeared by the zone of inhibition
against sensitive microorganisms was in the rang of 5-20. These results are agreement
with the findings of previously reported studies that methanol is a better solvent for
consistent extraction of antimicrobial components from medicinal plants compared to
other solvents (14).

The methanolic extract of Zingiber officinal showed significant zone of inhibition
against many microorganisms such as Bacillus subtilis, streptococcus sp. And E.coli
and moderated inhibition against Klebsiella pneumonia and Pseudomonas
aeruginosa. These results agreement with result of(15) which revealed the methanolic
extract of Z.officinale signification (p<0.001) zone of inhibition against bacteria such

as E.coli and S.aureus and other bacteria.
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The Z.officinal is known to contain resins and volatile oils (16, 17) which may be
responsible for its potent antimicrobial activity .Generally , the high concentration of
phenolic compounds in Z.officinal accounts for their antioxidant property.

The oil ginger of Z.officinal was active against B.subtilis, S.aurues, streptococcus
sp. E.coli, and P.aeruginosa and no inhibition against k.pneumonia.

These results agreement with results of (18) which reported the essential oil of
Z.Wrayi was active against B.subtilis, E.coli and Sarcina sp.at all concentration
studied.

The major compounds of ginger oil (Z.officinal) are ginger, galangal, turmeric,
kaempferia, bastard and cardamom which display effects on membrane of bacteria
(gram positive and gram negative bacteria) which may be due to the ethyl groups in

these compounds.

Zingiber officinal Jxai 3l sia paliiual @il g Siall saliaal) Alladl) a8
) ) dida o lia
3ol =5 el 5 yumdl Andla — (5 pand) ) S - & pgandl olnY £ b
Ladal
sl i ity bl s 0 81 a5 Sl 53l ol 3 5
Led L1 038 () ) i i ALl o L S0 ()5 inns 5581 35 a5
e IS claliiall SYI LA ol Jan o) 285 L S o i a5 oalitodl o3a olad) diliie Lodoen

. Escherichia coli 4« y»



Bas.J.Vet.Res.VVol.10,No.2,2010.

REFERENCES

1. Sirirugsa, P. (1999). That Zingiberaceae: Species diver-sity and their uses. IUPAC,
Available: http://www.iupac .org/ symposia/ proceedings/ phuket97/

sirirugsa.html.

2. Habsah, M.; Amran, M.; Mackeen, M.M.; Lajis, N.H.; Kikuzaki, H.; Nakatani, N.;
Rahman, Ghafar, A.A.; and Ali, A.M. (2000). Zingiberaceae extracts for
antimicrobial and antioxidant activities .J. Ethnopharmacol., 72:403-410.

3. Jitoe, A.; masuda, T. and Mabry, T.J. (1994). Z ingiber cassumunar . Tet. Lett.,
35(7):981-984.

4. Ficker, C.E.; Smith, M.L.; Susiarti, S.; Leaman, D.J.; Irawati, C. and Arnason, J.T.
(2003). Inhibition of human pathogenic fungi by members Zingiberaceae
used by the Kenyah(Indonesian Borneo).J.Ethnopharmacol.,85:289-293.

5. Govindarajan, V.S. (1982). Ginger: Chemistry, technology and quality evolution
(partl). Crit Rev Food Sci Nutr 17: 1.

6. Economic and medicinal plant Research (1965). (Vol.1). Eds.H.Wagner and H.
Hikino. Academic Press, New York, p.62

7. James, M.E.; Nannapaneni, R. and Johnson, M.G. (1999). Identification and
characterization of tow bacteri ocin- producing bacteria isolated from garlic
and ginger root. J Food Prot 62:899.

8. Gugnani , H.C. and Ezenwanze , E.C. (1985). Antibacterial activity of extracts of
ginger (Zingiber officinale) and African oil bean seed (Pentaclethora
macrophylla). J Commun Dis., 17:233.

9. Plummer, D.T. (1971). Introduction to practical Biochemistry. McGraw hill book
Co. LTD., England pp.186-190.

10. Obi, R.K.; Nwanebu, F.C.; Nadubuis, U.U. and Orji, N.M. (2009). Antibacterial
Qualities and Phytochemical screening of the oil of Curcubita Pepo and
Bracening nigra. J. medical plant Research. 3 (5): 29-432.

11. Nester, N.E.; Anderson, G.D. and Robert, E.C. (2004). Microbiology, A human
perspective, 4™ ed. MC Graw —Hills ins., New York PP. 313-315, 319-321.

12. Shelef, L.A. (1983). Antimicrobial effects of spices. J. Food Safety, 6:29-44.

13. Cowan, M.M. (1999). Plant products as antimicrobial agents. Clin . Microbial.
Rev., 12: 564-582.


http://www.iupac/

Bas.J.Vet.Res.VVol.10,No.2,2010.

14. Eloff, J.N. (1998). Which extract should be used for the screening and isolation of
antimicrobial components from plant .J. Ethnopharmacol ., 60: 1-8.

15. Sunilson, J.AJ, M. Muthappan , A. Das, R. Varatharajan and P. Promwichit ,
2009. Hepatoprotective activity of Coccinia grandis leaves against carbon
tetrachloride induced hepatic injury in rats. Int. J. Pharmacol., 5:222-227.

16. Ahmad, I. M.; Zahin, F.; Hasan, S.; Khan, M.S.A. and Owais, M. (2008).
Bioactive compounds from Punica granatum, Curcuma longa and Zingiber
officinale and their therapeutic potential. Drugs Future, 33:329-329.

17. Hirasa, K. and Takemasa, A. (1998). Spice Science and Technology. 1* Ed. .,
CRC Press, New York, ISBN- 10:08247-01445.

18. Chairgulprasert, V. (2005). Songklanakarin. J. Sci. Technol. Chemical

constituents of the essential oil and antibacterial activity, 27(4): 814 - 818



