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Abstract

Traditional medicines became main source of primary health
in different part of Sudan as result of cost effectiveness and
viability of antibiotic in addition of antibiotic resistance and
their side effect. Ginger oil was screened for in vitro
antibacterial activity against bacteria isolated from children
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Corynebacterium ulcerans) by disc diffusion method. Ginger

oil showed significant effect to the isolated bacteria,

concentration at (25ug/ml) showed highest activity to the

tested bacteria while no activity was observed at concentration

(6.25ug/ml).
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Investigation of higher plants and their extracts throw traditional
medicina plants as potential sources of antimicrobial agents old as
humankind and increasing in the past two decades. (Bonjar et al.,
2004) Natural products are a major source of new natural drugs and
their use as an alternative medicine for treatment of various diseases
has been increased in the last few decades (Vuordlaa, et al., 2004;
Ansari, et al., 2006), particularly those of plants origin which are
easily available and have considerably less side effects. (Khulbe and
Sati. 2009)

Ginger (Zingiber) is a perennial herb belongs to Zingiberaceae
family, the rhizome is part used its horizontal, branched, fleshy,
aromatic, white or yellowish to brown. Leaves are narrowly, up to
20 cm long and 1.5-2 cm wide, flowers are produced in a dense
spike, yellow green with purple endings. (Sharma et al., 2010)

In the fresh ginger rhizome, the gingerols were identified as the
major active components and gingerol one is the most abundant
congtituent in the gingerol series. (Ali et al., 2008)

Nutrient Composition Fresh ginger contains 80.9% moisture, 2.3%
protein, 0.9% fat, 1.2% minerals, 2.4% fiber and 12.3%
carbohydrates. The minerals present in ginger are iron, calcium and
phaosphorous. It also contains vitamins such as thiamine, riboflavin,
niacin and vitamin C. (Govindarajan, 1992)

Sudan, tropics and subtropics Africa Southeastern Asia, China,
parts of Japan, Austria, and Latin America and different other places
are native place of grown ginger. It was known in Germany and
France in the ninth century and in England in 10th century for its
medicina properties. (Sasidharan and Nirmala, 2010) Various
publications in many parts of the world have documented the
medicind and culinary values of Z. officinde. (Omoya and
Akharaiyi. 2012)

The volatile oil gingerol and other pungent principles not only give
ginger its pungent aroma, but are the most medically powerful
because they inhibit prostaglandin and leukotriene formation, which
are products that influence blood flow and inflammation. (Omoya
and Akharaiyi. 2012; Longe, et al., 2005)

Ginger compounds are active against diarrhea which is leading to
cause death in infant in developing countries. Moreover, it has been
found that ginger is effective in treating nausea caused by sea
sickness, morning sickness and chemotherapy, though it was found
superior over a place for post operative nausea. (Ernst and Fittler.
2000; Sebiomo, et al., 2011)
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In addition, it has been reported that the main ingredients of ginger
like volatile oil, gingerol, shogaol and diarylheptanoids work as
antioxidant, anti-inflammatory, anti-lipid, anti-diabetic, analgesic,
antipyretic and anti-tumor . (Demin and Yingying. 2010; Sasidharan
and Nirmala. 2010) Several reports had been published that describe
the antibacteria and antifungal properties of different herbs and
spices. However, till there is little information about the exact
mechanism of their antimicrobial action. (Gur, et al., 2006;
Pattaratanawadee, et al., 2006)

The antimicrobial activity of spicesis due to specific phytochemicals
or essential oils. (Avato et al., 2000) The main factors that determine
the antimicrobial activity are the type and composition of the spice,
amount used, and type of microorganism, composition of the food,
pH value and temperature of the environment. (Sagdic. 2003) Ginger
has strong antibacterial activity and to some extent antifungal
properties. (Nielsen and Rios. 2000) In vitro studies have shown that
active constituents of ginger inhibit multiplication of colon bacteria,
these bacteria ferment undigested carbohydrates causng flatulence,
this can be counteracted with ginger. (Gupta and Ravishankar. 2005)
It inhibits the growth of Escherichia coli, Proteus sp, Staphylococci,
Streptococci and Salmonella. (Ernst and Fittler. 2000; White. 2007)

This study aimed to determine in vitro antimicrobial activity of
ginger ail, investigating its effects on inhibition of biological activity
of isolated bacteria from children throat.

M aterials and M ethods

Plant Material: The fresh rhizomes of (Zingiber) ginger collected
from different area in Khartoum state, throat samples collected from
Ear, Nose and Throat hospita (E.N.T), Khartoum state, during
October 2012-March 2013.

Preparation of oil extracts: The fresh rhizomes (400g) of (Zingiber)
ginger plant was coarsely powdered using mortar and pestle and put
in 1000ml rounded bottom capacity flask, 1000 ml of distilled water
was added and the Clevenger receiver (lighter than water) and
condenser attached to the top of the flask .The essential oils were
extracted by hydro distillation using a vertical hydro digillation
unit. System was heated at 100° C for about 4 hours till the volume
of oil above water layer at the receiver constant. Oil was pipette and
dried over sodium sulphate anhydrous and a stored in dark container
in arefrigerator till used.

Preparation of oil dilution (concentration): Five test tubes were
prepared which contain nine ml of Dimethylsulfoxide (DMSO) in
the first tube and five ml in the four test tubes. One ml of ginger oil
was  added in first test tube, mixed well and transferred 5ml from
the first tube and added to second tube followed this procedure till
the last tube to vyield concentration as fellow
100pg/ml,50ug/ml,25ug/ml, 12.5pug/ml and 6.25pug/ml.
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Test organisms. Tested bacteria were isolated from children suffer
from pharyngitis with running nostrils, cough and catarrh. Isolation
and identification of bacteria done according to standard laboratory
methods, (Cheesbrough, 2000) Isolated bacteria include: Gram
positive coccibacteria (Streptococcus pyogenes, Sreptococcus
viridians, Staphylococcus aureus) Gram positive bacilli bacteria
(Bacillus lichenformis, Bordetella pertussis, Corynebacterium
pseudodi phtheriticum and Corynebacterium ulcerans).

Antibacterial sensitivity testing

Antibacterial susceptihility testing of antibiotics was performed by
disc diffusion method. (Cheesbrough, 2000) For susceptibility
testing, a suspension from one-day-old bacteria cells of each isolate
was prepared agar broth (2 ml) equivaent to the McFarland
turbidity standard; the suspensions were spread on to the surface of
the Mueller Hinton agar with sterile cotton swabs. The plates were
briefly dried and then the antibiotic disks of Ginger were added to
each plate and incubate over night at 37 °C. The inhibition zone
diameters measured in millimeters, with a ruler. Resistance
determined by a zone of growth inhibition diameters. Greater zones
of complete growth inhibition indicated the presence of susceptible
strains. The procedure repeated for cultures that were defined as
resistant.

Results and discussions

This study emphasized ginger oil as having antibacterial activity in
the treatment bacterial infection of children throat, antibacterial
effect of ginger was evaluated by disc diffusion method.

The results showed that the ginger oil had an antimicrobial activity
againgt tested bacteria. This is in conformity with the work of
previous studies by some other authors. (Akoachere et al., 2002;
Malu et al., 2008; Yu et al., 2009; Gao and Zhang, 2010; Sebiomo
et a., 2011; Gull et al., 2012). Furthermore, other studs elsewherein
line with our founding, reported that ginger essential oils exhibited
an inhibitory effect againgt a wide range of pathogenic bacteria and
fungi, and ther effect was probably due to their main components
of oil. (Barattaet a., 1998; Senhaji et al., 2007; Ali et a., 2005)

The antimicrobial activity of ginger may be attributed to the fact that
it contains antimicrobial substances such as zingiberol, zingiberine
and bisabolene. (Michael. 1999; Melvin et a., 2009)

Ginger oil showed considerable activity againg seven isolated S
aureus, no activity was observed at concentration (6.25pg/ml), S.
aureus(l, 3, 6) showed senditivity to only one concentration
(25pg/ml, 25pg/ml, 100pg/ml) respectively. Concentration at
(25ug/ml) showed highest activity to tested bacteria.
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(figure. 1)Our results corroborate by (Kama and Dhruva. 2013), who
founded that, ginger oil showed strong antibacterial activity against
Staphylococcus aureus. Similarly to (Pattaratanawadee et a., 2006;
Sebiomo et al., 2011) found ginger ethanolic extracts inhibit the
growth of S aureus and E. coli. In contrast, study by (Melvin et a.
2009)also reported, ginger showed moderate antimicrobial activity
against S aureus.

Streptococcus pyogenes are the most frequently isolated pathogen in
pharyngitis among school going children worldwide, S pyogenes
(no. 2) was the most sensitive isolated to the ginger ail, it showed
activity to all oil concentration, and highest activity to three isolate
observed at (100pg/ml) while lowest was detected in (6.25ug/ml).
Maximum inhibition zone size was (12mm) measure with S viridans
(no. 2) at concentration (6.25pg/ml), while S, viridans (no. 1, 3)
showed variable sensitivity.(figure. 2)

(Suhad et d., 2012) evaluated the antibacteria activity in the ginger
against different pathogenic bacteria incdude Streptococcus
pyogenes and Saphylococcus aureus, founded that, latest
concentration (0.4mg/ml) of the extract gave highest activity against
tested bacteria which in agree with our result.

Among the pathogenic non diphtheria Corynebacterium,
Corynebacterium pseudodiphtheriticum has rarely been reported to
cause disease in humans, despite its frequent presence in the flora of
the upper respiratory tract. (Clarridge et a ., 1995; Austrian. 1992)

C. pseudodiphtheriticum because of its resemblance with C.
diphtheriae was difficult to differentiating immediately. Different
concentration of Ginger oil was tested againgt Six isolated of C.
pseudodiphtheriticum, there was no activity detected at (25pug/ml,
6.25ng/ml) except in isolated (no. 4). Best antibacterial activity
observed at concentration (50ng/ml).C. pseudodiphtheriticum
(no.2) showed sensitivity to (100pg/ml) only. (figure. 3), C.
ulcerans and B. lichenformis did not show suitability at
concentration (12.5ug/ml, 6.25ug/ml). (figure. 4)
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(figure.1) Antimicrobial activity of Ginger oil against S. aureus
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(figure.2) Antimicrobial activity of Ginger oil against S. pyogenesand S viridans
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(figure.3) Antimicrobial activity of Ginger oil against C. pseudodiphtheriticurr
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(figure.4) Antimicrobial activity of Ginger oil against C. ulcerans
and B. lichenformis

Conclusion

Ginger (Zingiber), an important medicinal plant, is one of the most
widely cultivated species of the family Zingiberaceae. Ginger oil
showed varying degrees of antimicrobial activity on the
microorganiam tested. Further work is needed to investigate more
pharmacological from extract in order to support antimicrobial
activity of ginger. Further clinical evaluation of ginger in vivo
experiments is required to be carried for low cost treatment with
few side effects and for prevention of recurrent infection. Our study
result emphasizes the usefulness of ginger in the treatment of throat
bacterial infection.

Acknowledgment

The authors are extremely thankful to the Principal of Ahfad
University and to the all family of School of Health Sciences and
Ahfad center for science and technology for providing facility to
complete this research work. Especial thanks to the E.N.T hospitals
for ther support and participated in this study.

Reference

» Akoachere JF, Ndip RN, Chenwi EB, Ndip LM, Njock TE,
Anong DN. (2002) Antibacterial effect
ofZingiberofficindeandGarciniakolaon ~ respiratory  tract
pathogens. East Afr Med J.;79:588-592.

» Ali, B.H; Blunden, G.; Tanira, M.O. and Nemmar, A (2008).
Some phytochemical, pharmacological and toxicological
properties of ginger (Zingiber officinale Roscoe): a review of
recent research. Food ChemT oxicol .46(2):409-20.

_ ] www.mi crobiozjour nal s.corr
MROBI0E

March 2015 Volume: 1%

Ali SM, Khan AA, Ahmad |, Musaddiq M, Ahmed K,
Polase H, Rao LV, Habibullah CM, Sechi LA, Ahmed N
(2005). Antimicrobial  activities of eugenol and
cnnamaldehyde againg human  gastric  pathogen
Helicobacter pylori. 9doi: 10.1186/1476-0711-4-20. Ann.
Clin. Microbiol. Antimicrob., 4: 20.

Ansari MA, Ahmed SP, Haider S, Ansari NL, Nigella sativa
A (2006).nonconventional herbal option for the
management of seasonal allergic rhinitis. Pak J Pharm,
23:31-35.

Austrian R. Streptococcus pneumoniae. In: Gorbach SL,
Bartlett JG, Blacklow NR, editors. Infectious Diseases.
Philadelphia: W.B. Saunders Company,:1412-15.

Avato P, Tursl E, Vitali C, Miccolis V, Caddido V and
Allyl sulfide (1992).constituents of garlic volatile il as
antimicrobial agents. Phytomed 2000, 7:239-243.

Baratta MT, Dorman HJ, Deans SG, Figueiredo AC,
Barroso JG, Ruberto G (1998). Antimicrobial and
antioxidant properties of some commercial essential ails
Flav. Frag. J., 13:235-244.

Bonjar GHS. & Farrokhi PR (2004). Antibacillus activity of
some plants used in traditional medicine of Iran. Niger. J.
Nat. Prod. Med.; 8(6):34-39.

Cheesbrough, M (2000). District Laboratory Practice
Manual in Tropical Countries Part 2. Cambridge University
Press, Cambridge, 136-137. 158,165, 180.

Claridge JE, Speigd CA (1995). Corynebacterium, and
miscellaneous irregular gram-positive rods, Erysipeothrix,
and Gardnerdla In: Manual of clinical microbiology, 6th
ed. Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken
RH, editors. Washington (DC): American Society for
Micraobiology,:357-78.

Demin G, Yingying, Z (2010). Comparative antibacteria
activities of crude polysaccharides and flavonoids from
Zingiber officinae and their extraction. American Journal of
Tropical Medicine 5: 235-238.

Erngt, E., and Pittler, M.H (2000). Efficacy of ginger for
nausea and vomiting: a systematic review of randomized
clinical trials. British Journa of Anesthesia 84 (3): 367—
371.

Gao D, Zhang Y (2010). Comparative antibacterial activities
of crude polysaccharides and flavonoids
fromZingiberofficinaleand their extraction. Asian j Trad
Med.;5:235-238.

Govindargjan, V.S (1992). Ginger: Chemigtry, technology
and quality evaluation (Part I). Crit Rev Food SciNutr 17:
1

Gupta, S. and Ravishankar, S (2005). A comparison of the
antimicrobial activity of garlic, ginger, carrot, and turmeric
pastes against Escherichia coli O157:H7 in laboratory buffer
and ground beef. Food borne Pathogen Dis.2(4):330-40.

| ssue: 2™ Page No. 05



Gull I, M. Saeed, H. Shaukat, SM. Adam, Z.Q. Samra, and
A.M. Athar (2012). Inhibitory effect of Allium sativum and
Zingiberofficinale extracts on clinicaly important drug
resistant  pathogenic  bacteriaa.  Ann  ClinMicrobiol
Antimicrob.11: 8. doi: 10.1186/1476-0711-11-8

Gur S, Turgut-Balik D, Gur N (2006). Antimicrobial activities
and some fatty acids of turmeric, ginger root and linseed used
in the treatment of infectious dideses. World j AgriSci, 2:439—
442.

Kamal Lochan Barman and Dhruva Kumar Jha
(2013).comparative chemica constituents and antimicrobial
activity of norma and organic ginger oils (zingiberofficinale
roscoe). International Journal of Applied Biology and
Pharmaceutical Technology., volume-4, issue- 1

Khulbe K and Sati SC (2009). Antibacterial Activity of
BoenninghauseniaalbifloraReichb.  (Rutaceae). Afr. J.
Biotechnal. 8(22):6346-6348.

Longe, JL., Crawford, S., and Odle, T.G (2005). The Gae
Encyclopedia of Alternative Medicine. Detroit, Thomson
Gale, pp. 163-167.

Malu SP, Obochi GO, Tawo EN, Nyong BE (2008).
Antibacteria activity and medicina properties of ginger
(Zingiber officinale) Global J Pure Appl Sci.;15:365-368.
Mdvin M.J, Jayachitra J. and Vijayapriya M (2009).
Antimicrobial activity of some common spices against certain
human pathogens. Journal of Medicinal Plants Research,
3(11): 1134-1136

Michadl derrida (1999). Common spices protect bacteria
during irradiation 1999. Am. Chem. Soc. 2: 270-275.

Nielsen, .PV.; Rios, R (2000). Inhibition of funga growth on
bread by volatile compounds from spices and herbs and
mustard essential oil. Inter J Food Microbiol 60: 219-229.
Omoya F.O. and F.C. Akharaiyi (2012). Mixture of Honey
and Ginger Extract for Antibacterial Assessment on Some
Clinical Isolates. Int. Res. J. of Pharmaceuticals, 2(5):127-132
Pattaratanawadee E, Rachtanapun C, Wanchaitanawong P,
Mahakarnchanakul W (2006). Antimicrobial activity of spice
extracts against pathogenic and spoilage microorganisms.
Kasetsart JNat Sci, 40:159-165.

Sagdic O (2003). Sensitivity of four pathogenic bacteria to
Turkish thyme and wild marjoram  hydrosols.
LebensmWissTechnal, 36:467-473.

Sasidharan I, Nirmala Menon A (2010). Comparative
Chemical Composition and Antimicrobial Activity Fresh &
Dry Ginger Oils (ZigiberOfficinaleRoscoe). International
Journal of Current Pharmaceutical Research 2: 40-43.

www.mi crobiozjour nal s.comr

MinOBI0x

March 2015 Volume: 1%

Sebiomo A, Awofodu AD, Awosanya AO, Awotona FE,
Ajayi AJ (2011). Comparative studies of antibacterial effect
of some antibiotics and ginger (Zingiber officinale) on two
pathogenic bacteria.  Journal of Microbiology and
Antimicrobials 3: 18-22.

Senhgji O, Faid M, Ichrag K (2007). Inactivation of
Escherichia coli 0O157:H7 by essential oil from
Cinnamomumzeylanicum. Braz. J. Infect. Dis., 11(2): 234-
236.

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

Suhad A. Ahmed, Iman I. Jabbar and Hamssah E. Abdul
wahed (2012). Study the Antibacterial Activity of Zingiber
officinale roots against Some of Pathogenic Bacteria. Al-
Mustansiriya J. Sci Val. 23, No 3,

Vuorelaa P, Leinonenb M, Saikkuc P, Tammelaa P, Rauhad
JP, Wennberge T, Vuorela H (2004). Natural products in the
process of finding new drug candidates. Curr Med Chem,
11:1375-1389.

White, B (2007). Antimicrobial activity of ginger against

different microorganisms: Physician, 75: 1689-1691.

Yu J, Yun CH, Gao ZJ, Zhao XF, Xiao CN, Fang MF,
Zheng XH (2009). Study on antimicrobial of ginger
extracting components. Nat Prod Res Dev.;21:459-461.

| ssue: 2™ Page No. 06



