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ABSTRACT KEYWORDS
The use of plants for medicinal purposesis an important part of the cul- Medicina plants;
tureand traditionin Africaand the world at large. Up to 80% of the world Antifungal;
popul ation depends directly on the traditional medicine for the primarily Antibacterial;
health care. The objective of this study wasto collect, extract and deter- Antimicrobials;
mine antimicrobial activities of Clutia abyssinic and Erythrina abyssinica Traditional medicine.

plants. The two plant samples were collected from Bomet District. Taxo-
nomical identification was done at East African Herbarium. Leaves and
stem bark were air dried and separately grounded into fine powder. The
powdered material was extracted with Hexane, dichloromethane, metha-
nol and water. Extracts of the two plants were screened against bacterial
and fungal isolates. The highest inhibition zone diameters recorded was
23.0 mm from hexane extract of E. abyssinica against Trichophyton
mentagrophyte. The solvents used for extraction were used as negative
control while fluconazoles and gentamycin were used as standards. The
standards drugs inhibition zone diameter was between 16mm and 20mm
which was comparablewell with that of the plant extracts. The E. abyssinica
hexane extract was the most active against Microsporum gypseum with
minimum inhibitory concentration of 6.25mg/ml. The results were found
to besignificant at p value 0.005. The antifungal and antibacterial activity
of the plants under investigation demonstrated support for the claimed
antimicrobial uses of the plants in the traditional medicine and provides
scientific prove for their medicinal values.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION ing countries, dtill rely on plant-based medi cinefor pri-

mary health card”. Herbal drugs are prepared from

Peopleall over theworld have used plantsasmedi-  various parts of the plant such asleaves, stem, roots,
cinesfromtimeimmemorial. Itisestimated by WHO  seeds, tubers or exudates?4. The C. abyssinic plant
that 80% of the population, mgority of thisindevelop-  belong to thefamily Euphorbiaceae. The plant extract
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isusedtraditionally in preparation of malariaremedy;
leavesare used asan oral decoctionfor the treatment
of hepatitis, externdly asaloca anti-inflammatory and
asamedication for soresVlietinck!*®, Alcohol extract
of Clutiarichardiana exhibited activity against both
gram positive and gram negetive bacterid®*S. Theanti-
microbia propertiesof this plant have not been deter-
mined in our loca environment despitethefact that it
has been widely studied in Rwandaand Tanzaniaas
documented by Hugo™® and Vlietinck*¥, Boiled leaves
of C. abyssnicaareusedtraditionalytotreat maaria
while boiled leaves and roots are used for headaches
and stomach problems*. The leaves and bark are
burned into ashes, mixed with margarineand used tra-
ditiondlytotreat ord thrash by the Kipsigiscommunity
inKenya Theplant E. abyssinicabelongto thefamily
Leguminosae-Papilionoideae. It isaflowering plant
whichisdistributed intropica and subtropical regions
of theworld. The seeds contain potent erythrinaaka-
loids, whichare used for medicina and other purposes
by indigenouspeoples. Themain activecompoundsin
this genus generally seem to be akaloids, such as
scoulerine, erysodin and erysovin (namely in E.
flabdlliformis), and the putative anxiolytic erythravine
(isolated from Mulungu, E. mulungu). It isused tradi-
tionally by theKipsigis peopleto treat skin conditions
and trachoma. Antimicrobial propertiesof other spe-
ciesbelonging to thisgenushave been studied e.g. E.
subumbrans, by Thitima et al.'™, and Abiy et al.™M.
However, antimicrobid propertiesof E. abyssnicafrom
Bomet District have not been determined.

MATERIALSAND METHODS

Collection of theplantsfrom thefield

Two Kenyan medicinal plants Erythrina
abyssinica and Clutia abyssinic were collected from
Bomet District forest. Selection of the plants was
based on available ethnobotanical information from
traditiond hedlth practitionersconsulted during thepilot
study aswell asavailableliterature. The plantsare
used to treat both skin condition and stomach prob-
lem. Thestudy plant were photographed and collected
for authentification at the East African Herbarium. The
samplesfor extractionswere collected in paper bags
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and takento theMedica chemistry Laboratory, Cen-
trefor Traditional Medicine and Drug Research for
processing and extractions.

Extraction of plant materials

Plants materialsweredried at room temperature,
grounded into afine powder using laboratory grinding
mill and storedin acool and dry place. Totd extraction
of each plant materia was prepared by mixing with sol-
ventintheratio of 1:10 (plant materia/solvents). This
procedure was done successively using hexane,
dichloromethane and methanol wherethe plant materi-
a swere soakedin 1000ml conica flasksfor 12 hours.
Theextractswerefiltered using Whatman No. 1 filter
paper and solvents removed through evaporation un-
der reduced pressure at 45°C using arotary evapora-
tor. The extractswere kept in stoppered samplevias
at 4° C until they were used>+'2; Total water extract of
each plant material was done by soaking aweighed
amount of thedry powder (27-50g) in distilled water
and shaking it for two hourswith an el ectric shaker at
65°C. Thesuspension wasfiltered and thefiltratewas
kept in adeep freezer beforeit wasevaporated to dry-
nessby freeze drying. Thelyophilized dry powder was
collected in stoppered samplevids, weighed and kept
Inadesiccator, to avoid absorption of water, until they
wereused.

Test strains

Gram positivebacterial

Saphyl ococcus aureus ATCC 25923 and M ethi-
cillinresistant Saphylococcusaureus (MRSA)

Gram negativebacterial

Escherichia coli 0157:H7 ATCC 25922,
Pseudomonas aeruginosa ATCC 27853 and Kleb-
siellapneumonia. (Clinica isolate)

Fungi isolates

Yeast: Candida albicans ATCC 90028, Candida
parapsilosis ATCC 90029, Candida kruselt ATCC
90026 and Cryptococcus neoformance ATCC 9002

Dermatophytes: (Clinical isolates); Microsporum
gypseum and Trychophyton mentagrophytes.

Preparation of test or ganisms
Stocked bacteria strains were sub-cultured on
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Muller Hinton agar no. CM0337. (Oxoid Ltd,
Basingstoke, Hampshire, England). Incubation wasdone
at 37°C for 12 — 18 hours to obtain freshly growing
grains Yeast and moldsweresubcultured onto Sabaraud
DextroseAgar no. CM 004 (Oxoid Ltd, Basingstoke,
Hampshire, England). Each mediawas prepared ac-
cordingto themanufacturersinstructions. Yeastswere
incubated for 24 hourswhile moldswereincubated for
72 hoursat 30°C to obtain freshly growing culture.

Preparation of M cFarland standard

Exactly 0.5 McFarland equivalent turbidity stan-
dards was prepared by adding 0.6ml of 1% barium
chloride solution (BaCl,2H.0) to 99.4ml of 1%
sulphuric acid solution (H,SO,) and mixed thoroughly.
A smdl volumeof theturbid solutionwastransferred to
capped tube of the sametypethat wasused to prepare
thetest and control innocula. It wasthen stored inthe
dark at room temperature (25°C). Exactly 0.5
M cFarland givesan equivaent approximatedensity of
bacteria 1x10®colony forming units (CFU)/ml2.

Antimicrobial screeningtest

From an overnight growth of thetest organism, 4-
6 colonieswere emulsified and the suspension was
adjusted to match the 0.5 McFarland’s standard. Re-
spective plateswereinocul ated using asterile cotton
wool swab. Antimicrobia susceptibility test wasdone
using disk diffusion methods. Briefly, 100 mg of each
extract wasdissolved in 1ml of the appropriate sol-
ventsand 10 ul of the mixture was impregnated onto
6mm sterilefilter paper disk and air dried. Thedisks
were placed aseptically onto theinocul ated plates. The
bacterial and yeast cultures was incubated at 37°C
for 24 and 48 hoursrespectively. Dermatophytes cul -
tureswereincubated at 25°C for 3-7 daysafter which
theinhibition zonediameter was measured inmillime-
tersand recorded against the corresponding concen-
trations as described by Elgayyar et al.®. Positive
controlswere set against standard antibioticsand an-
tifungal drugswhile negative controlswere set using
disk impregnated with extraction sol vents.

Deter mination of minimum inhibitory concentration

Broth microdilution method wasused to determine
minimuminhibitory concentrationfor theactivecrude
extractsagaingt thetest microorganisms. Thismethodis
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recommended by the Nationa Committeefor Clinica
Laboratory Standardsnow Clinical Laboratory Stan-
dard Institute (CLSI). Thetestswereperformedin 96
well-micro-titer plates. Plantsextractsdissolvedinre-
spectivesolventsweretransferred into micro-titer plates
to make serial dilutions ranging from10?, 102,
108........ 10.2°Thefinal volumein eachwell was100
pl. The wells were inoculated with Sul of microbial sus-
pension. Theyeast and bacteriawereincubated at 37°C
for 24 hourswhilemoldswereincubated at 25°C for 3-
7 daysin ambient air. The MIC was recorded as the
lowest extract concentration demongtratingnovisible
growth ascompared to the control broth turbidity(*.
W |sthat wasnot inocul ated was set to act asnegative
control for comparison. All theexperimentsweredone
intriplicatesand averageresultswererecorded.

Satistical dataanalysis

Theresultswere subjected to statistica andysisfor
qualification of variability. Statistical packagesfor so-
cia scientist SPSSVerson 12.0was utilized whichen-
abled theanalysisof variance by oneway ANOVA to
establish thesignificancevariability betweenand within
groups(Plants, Solventsand organisms). Bioactivity was
used asan independent variableto establish S gnificance
at 0.05levd of confidence.

RESULTSAND DISCUSSION

Theresultsobtained inthisstudy indicateaconsid-
erabledifferencein antimicrobid activity of different ex-
tractsfrom thetwo selected plant species. Theresults
of C. abyssinica indicatesthat the dichloromethane
(DCM) extract was the most active against P.
aeruginosawithinhibition zonediametersof 15.0mm
and themethanol extract had theleast activity against
P. aeruginosawithinhibition zonediametersof 8.0 mm.
Methanol extractsfor C. abyssinicarecorded thelowest
minimum inhibition concentration of <0.1953 mg/ml
against P. aeruginosa,. The plants dichloromethane
extracts recorded an MIC of 50.0 mg/ml against P.
aeruginosa. Minimum inhibitory concentrationswere
not performed on fungal isol ates since there was no
activity recordedintheinitial screening test.

Erithrina abyssinica hexane extract was active
againg P. aeruginosawithinhibition zonediameters of
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11.0mm. It had the highest activity with inhibition zone
diameter of 23.0 mm against M. gypseum. The
dichloromethane extract wasactiveagainst MRSA, P.
aeruginosa and K. pneumonia with 10.0, 12.0 and
11.0 mm zone diametersrespectively. Theextract had
different activitiesagaingt thetest funga isolatesasfol-
lows, 8.0, 7.5, 14.0 and 20.0 mm zonesizesagainst C.
parapsilosis, C.krusei, T. mentagrophyte and
M.gypseum, respectively. Methanol extract wasactive
against MRSA, P. aeruginosa and K. pneumoniae
with 9.0, 7.0 and 13.0 mminhibition zones diameters.
Thewater extractshad no activitiesagainst al theiso-

lates tested. The plant recorded MIC ranging from
100.0mg/ml to 6.25 mg/ml. The E. abyssinicametha-
nol extract recorded the lowest MIC of 6.25 mg/ml
aganst MRSA. Although thiswassignificantly higher
than that of gentamycin (p< 0.001) it isapromising
plant extract giventhat it wasacrude extract compared
to pure compound of the standard drugs. TheMIC for
thefungi isolatesranged from 100 mg/ml to 6.25 mg/
ml. The hexane extracts had thelowest MIC of 6.25
mg/ml against M. gypseum. Extractsfrom organic sol-
vents had good activities as compared to water ex-
tracts, interestingly most medicina plantsare used as

TABLE 1: Antibacterial activity of different extracts of Clutia abyssinica and Erythrina abyssinica against selected

strainsof bacteria

Plants Test samples  Conc Inhibition Zone diametersin millimeter for each Test organisms
(extracts/drug) mg/ml S aureus MRS. aureus P.aeruginosa E.coli K.pneumoniae
Hexane 100.0 6.0 6.0 6.0 6.0 6.0
. . DCM 100.0 6.0 6.0 15.0 6.0 6.0
Clutia abyssinica
Methanol 100.0 6.0 6.0 8.0 6.0 6.0
Water 100.0 6.0 6.0 6.0 6.0 6.0
Hexane 100.0 6.0 6.0 11.0 6.0 6.0
. " DCM 100.0 6.0 10.0 12.0 6.0 11.0
Erythrina abyssinica
Methanol 100.0 10.0 9.0 7.0 6.0 13.0
Water 100.0 6.0 6.0 6.0 6.0 6.0
- Control DMSO 100.0 6.0 6.0 6.0 6.0 6.0
+ Control Gentamycin 100.0 19.0 9.0 21.0 19.0 17.0
- Control Water 100.0 6.0 6.0 6.0 6.0 6.0

TABLE 2 : Antifungal activities of different extracts of
Erythrina abyssinica and Clutia abyssinica against selected
strainsof fungi

Inhibition Zone diameters
Test samples Conc in millimeter

Plant (extracts/drug) mg/ml

CRPT CA CP CK TM MG

Hexane 1000 60 6.0 60 60 6.0 23.0
Erythrina DCM 1000 60 6.0 80 7.5 14.0 20.0
abyssinica \Methanol 100.0 80 100 90 85 120 17.0

Water 1000 60 6.0 60 6.0 6.0 6.0
Hexane 1000 6.0 6.0 6.0 60 60 6.0
Clutia  DCM 1000 60 60 60 60 60 60
abyssinica Methanol 1000 60 60 60 60 60 60
Water 1000 6.0 6.0 6.0 60 60 6.0
-control DMSO 1000 60 6.0 6.0 6.0 6.0 6.0
+ control  Fluconazole 300 23.0 27.0 24.0 26.0 20.0 20.0
- control  Water 1000 6.0 6.0 60 60 6.0 6.0

*C RPT- Cryptococcus neofor mans, CA- Candida albicans, CP-
Candida parapsilosis, CK- Candida krusei, TM- Trichophyton
mentagrophyte, M G-Microspor um gyepseum, DM SO- Dimeth-
ylsulfoxide.
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TABLE 3: Minimuminhibitory concentration of E. abyssinica
and C. abyssinica extractsagainst bacteriaisolates

Plants Test samples Test *MIC
(extracts/drugs) organism (mg/ml)
Hexane P. aeruginosa  50.0
P. aeruginosa  50.0
DCM MRSA 50.0
Erithrina K.pneumo 100.0
abyssinica S aureus 25.0
P. aeruginosa  100.0
Methanol
MRSA 6.25
K. pneumo 25.0
Clutia DCM P. aerugisa 50.0
abyssinica Methanol P.aerugisa  <0.1953
Standard Gentamicin ﬁ‘l ! te;ted 0.5
acteria

*Sd MIC in ug/ml

water extracts despitethelow activitiesobserved in
this study!!. Elsewhere studies have shown that C.
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abyssinica extractshave potent antimad ariaactivities'?,
this phenomenacould explainthelow activitiy exhib-
ited by thisextracts against somebacterial and fungi.
Thisresult agreeswith thefindings of Elizabethet d .
which indicated that methanol extractsweremoreac-
tiveascompared to water extracts. Absenceof in-vitro
activity does not warranty disapproval of the
ethanobotanica utilization hasthissuggest extractsact-
inginanindirect way whereactiveingredientsexist asa
precursor requiring activation in-vivo.

TABLE 4: Minimum inhibitory concentration (MIC) of E.
abyssinica extractsagainst fungal isolates

Plant Test samples Tes_t MIC
(extracts/drug) organism (mg/ml)

Hexane M. gypseum 6.25

Erithrina T. mentagrophyte  25.0

abyssinica Dichloromethane M. gypseum 12.5

C.neoformance 100.0

Standard  Fluconazole All tested fungi 0.025

CONCLUSION

Thereaultsvdidatetheethnobotanicd useof thestud-
iedmedicind plantsused among theKipsigi community
inKenya. Erithrinaabyssinicawasvery activeongram
positive, gram negative bacteriaand d sofungd strains
thereforeit can be considered has having broad spec-
trum of activity. Inthisstudy, dl theplant extractshad no
activity against E. coli thusinfections caused by this
pathogenwill not betreated by extractsfromtheseplants

RECOMMENDATIONS

It isworth recommending that sincethe plantsex-
tractsare potent both antibacteria and antifungal, fur-
ther work should be done especially phytochemical
analysisand isolation of the compounds present as
well asdetermination of their bioactivity. Bioassay of
combinations of plant extractsthat exhibited moder-
ateand low activity should be carried out to establish
any synergism between them. For safety itisworth
recommending that in-vitro and in-vivo toxicity of
the plant extracts and pure compounds be carried out.
Sincethis study was based on the plants part used by
herbalist, itisworth recommending that other parts
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be studied so asto give conclusiveresults. Since some
plants have good activitiesthey should be formul ated
into different consumableformsaswell asbeingin-
corporated into food as supplements. Theplantsshould
be conserved in their natural environment so asto
conserveour heritage.
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