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ABSTRACT

This study i nvestigatedthe i ndividual and conbined anti mcrobia effects of et hanolic
extract of Cynbopogon citratus and Zi ngiber offidnale on sone test bacteria This was witha
viewto evaluating and confir ming their anti microbial activity, determining their mni mum
inhibitory concentrations (M Q and mni num bactericddal concentrations ( MBC and

eval uati ngt heir conbi ned effects.

Freshleaves of C citratusandrhizones of Z officinalewere separatel y washed, air-dried
under shadeand ground into powder. The powdered plant materids were extractedwth
met hanol; concentrated in vacuo using a ratary evaporator and dried using silica gel inside
dessicator. The extracts were screened for their phytochemcal groups. Their anti mcrobial
activity agai nst Gram positiveand G-am negative bacteria was eval uated by agar well diffusion
met hod The extracts were partitioned using different organic sol vertsin order of polaritystarting
fromn-hexane, chloroform ethyl acetate and n-butanol. The M Cand MBC of the extracts and
their respective fractions were deter mned The conbined effects of the extracts were eval uated
and their anti mcrobial activity was conpared with standard antibiatics — streptomycin and
ciprofloxacin The rate of killing of the active fractions was deter mned on selected Gam

positive and Gam negative bacteriafdlow ng standard procedures.

The prinmary nethanolic extracts of bath plantsand subsequent chlorofor mand ethyl acetate
fractions of C citraus; chlorofor mand n-hexane fractions of Z officnale and their conbined
chlorof or mfractions exhihited varying degree of antibacterial activity against 14 out of the 15
bacteriatested Theseincluded bath Gram positive and G am negative bacteriaindi cati ng br oad-
spectrumantibacteria effects of the extracts. Only Pseudonmonas aerugi nosa was not susceptible
tothe effects of the extracts. Mbst of the M C values werethe sane asthe
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CHAPTER ONE
I NTRODUCTI ON

11 Backgroundtothe study

The war agai nst diseases has been part of everyday lifeandthe use of nedicinal plantsin
the treat nent of infections is as old as man. Some of the crude drugs usedinthe past are still
being eval uated in recent phytaherapeutics ( Muanzu and Kaita, 2008). In Ngeria it is a
common practice that herbal products are admnistered over prol onged period and by persons
that have little or no knowedge of science. The constituents of these recipes elict varied
physidogical activities in human (Abu and Uchendu, 2010). In Africa, up to 80% of the
popul ation use herbal medicines for pri mary health care and the global narket for herbal
medicines currently stands at over US $ 60 billion annually and grow ng steadily ( Mianzu and
Kaita, 2008). The reason is that the use of herbal medicine is less constraining and non-
expensive. Despite the wide utilization of herbal medicine in Africa infor mation about plant
metabolites and their derivatives as well as their nedicinal properties is scarcely available
(Schrrel zer ¢ d., 2010).

The use of herbal nedicine orignated in Egypt back in 1550 BG yet many of their
phar macol ogi cal effects remain poorly understood Qut of the esti mated 800, 000 known plant
species on earth about a quarter have been categorized and only a s nall fraction of these have
been examned for pharmacol ogical efficacy. The search continues for more drugs from plant
sources, used either singly or incomnbination to helptreat the many diseases whichstill plague
human society ( Hussin 2001). It is noteworthy that infectious diseases are the nunber one
causes of death killing al nost 50, 000 people every day and accounting for approxi mately one

half of all deaths in tropical countries (Ahnmad and Beg 2001). Nearly all cultures and
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civilizations fromancientti nestothe present day have used herbal nedicinesto cureinfections.
G venthe highi nportance of infections wth regards to health it is not surprising that anti-
infective agents are high on the list for drug devel opnent and sone nedicina plants used
tradtionally have under gone screening ( Hol nstrup et d., 2003).

Plant-derived drugs are wi dely used because they are relatively safer than the synthetic
alternatives, easily available and cheaper (Perez, 2003). Muny plant species have also been
eval uated for their anti mcrobia actimvitiesinthe past. Aarts therefore have several nmechanisns
to counter mcrobial attack Sone of theanti- mcrobial conpounds in plats nay be expl oited
for use against bacterial diseases in man (Castello et al., 2002). Hence it woul d appear t hat
plarts have devel oped an arsenal of weapons to survive attacks by mcrobial invasions. These
include bahphysical barriers as well as che m cal ones, i.e. the presence or accunul ation of
arti-rmmordad netabolites. These are either producedinthe plant (prohikitins) or i nduced after
infection (phytoalexins). Since phytoalexins can also be induced by abiatic factors such as Uv
imadaia) they have been defined as ‘antibiatics formed in plants via a netabolic sequence

ircboed either biatically or in response to chemcal or environnental factors’ (Gayer and

Har borne, 19949).

Due to the indiscri mnate use of anti mcrobial drugs, mecroorganisns have devel oped
resistanceto many antibiotics andthat has createdi mnense clinical problens inthetreat ment of
infectious diseases (Davis et al., 1994). As the use of anti mcrobia drugs increased so didthe
level and conplexity of the resistance nechanis s exhi bited by bacteria pathogens. Thisis due
tothe alteration of resistance nechanisns, acquisition of resistance genetic elenent fromot her
bacteria and genetic changes in bacteria (L et al., 2003). The intractable problem of

anti mcrobial resistance has ledtothe resurgence of interest in nedicinal plants as sources of
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novel compounds to fight the ever increasing problens of energence of newinfections and
preventingthe resurgence of ol d ones t hought to have been brought under contrd (H- Mih nood
et al., 2008). Inthe present scenario of drug resistance by pathogenic bacterig thereis an urgent
need to devel op alternative antibacterial drugs for the treat ment of bacterial infections. Thus
there is anincreasing interest in nedicinal plants as a natural alternative to synthetic drugs

( Doughari, 2006).
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