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ABSTRACT

Twelve Bersama abyssinica extracts were evaluabedaftifungal activity against Gibberella xylaricd, a
pathogenic fungus responsible for coffee wilt digegCWD) in Robusta coffee by micro dilution mettdttested
extracts were active against Gibberella xylarioidegh the Minimum Inhibitory Concentration (MIC)amge of
0.19 to 6.25 mg/ml .The methanolic extracts weeemost active by exhibited antifungal activityret MIC of 0.19
mg/ml followed by the chloroform extracts whicthibited activity at the MIC of 0.39 mg/ml .The exts of
leaves, stem bark and root barks of Bersama abgssicould be a potential source of biological catfor
managing the CWD since exhibited antifungal afgtiat very low concentrations.
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INTRODUCTION

Coffee is an important commodity for the econaraed wellbeing of East, west and Central Africauntries
since it offers foreign currency, nutrients and &yment thus improving the livelihood of farmer®nsumers,
business agencies and industries [1,2].Howevegduphytopathogens are the most important threhtsrap
production including coffee and diminishes the gyabf products leading to food insecurity becaps¢hogens
alter nutrient, intoxicate food and destruct theunal environment [3,4]. These accumulated efféatsood
production are attributed by the ability of fungethogens to invade the plants at any developmstages. For
instance the tracheomycosis caused@gberella xylarioidesaffect the coffee tree at seedling and producing
Robusta tree leading to high loss of productior6]|5Gibberella xylarioides is an important pathogen especially
in Robusta coffee in African plantations whialidermine the massive production of coffee due ¢opirsistence
of CWD [7,8].This disease has affected and destluthe coffee trees resulting into low qualityd ajuantity of
Robusta coffee [9,10].Several interventions havenbeecommended for management of CWD such as stem
painting using copper based fungicides up to 5Grom ground level[8]. However continuous use of pepbased
fungicides have been claimed to have negative tsffex the environments such as copper toxicity .[TOfher
recommendations on control of CWD include use efstant varieties, eradication of affected trees @pplication

of ash at the base of Robusta trees [12, 13]. Befpese efforts to control CWD, holistic approacheemed to be
more viable in the management of CWD, includingfangal agents extracted from plants. For instaswm@pounds
of plant origin have been used for long time inteolfing plant pathogens as a resolution to evaatgamination
and resistance due to fungicides so as to enstineftad security and human wellbeing [14, 15]. Tikislue to the
fact that plants possess novel compounds with §pdenctions including fungicidal properties thatuld be used
for controlling pathogens affecting other organiqi®, 17]. The use of natural products as a biaalgcontrol is
economically and socially accepted because is @nwientally friendly and reduce the risk of pathagesgsistance
[18]. However Tanzania is endowed with vast arrbgnedicinal plants of varied applications and sahéhem are
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used for management of plant pathogens hence e¢wmuaf Bersama abyssinicas antifungal agent against
pathogenic fungu§ibberella xylarioidess discussed in this report

MATERIALSAND METHODS

Solvents, Reagents and Culture M edia

Methanol (absolute) was supplied by Fluka Chemieb8niSigma-Aldrich®, Zwijndrecht, Netherlands) whase
Dimethyl sulphoxide (DMSO) was purchased from RHGited, Hayana, India. Petroleum ether, Ethyltats
Chloroform were purchased from Loba Chemie Pvt Mdmbai, INDIA) while Potato Dextrose agar (PD#gs
bought from HIMEDIA® ,INDIA andGibberella xylarioideg(clinical isolate) strain was obtained from Taraan
Coffee Research Institute (TaCRI).

Preparation of Plant M aterials and Extraction

Leaves, stem bark and root barkRdrsama abyssinicavere collected from llolo village of Rungwe distriin

Mbeya, Tanzania. Then authentication was done hyA¥med Mndolwa of Tanzania Forestry Research tirsti
(TAFORI). The voucher specimen number (BANZ 0114kWept at Nelson Mandela African Institution ofe®ce
and Technology.

The plant materials were air dried under shadeted pulverized into fine particles. The pulverizedves (1000
0), stem bark (1000 g) and root bark (1000 g) veguentially macerated using petroleum ether, ethgtate,
chloroform and ethanol for 48h twice for each sotv& he respective extracts were filtered througlslin cloth on

a plug of glass wool in a glass column and solvemti®e evaporated wacuumusing a rotary evaporator and stored
in refrigerator at -20°C.

Deter mination of antifungal activity

Minimum inhibitory concentrations (MICs) of the extts were determined by micro dilution method [$#8fh
minor modifications. Initially 5QuL of the saboraud’s dextrose broth media was adideghch well followed by
addition of 50uL of the extract making 100 mg/mL into each weligte first row to make a total volume of1QD

in the first row. After careful mixing of first rowf each plate, 501 were drawn from each of the first row wells and
added into the subsequent row wells. The processremeated down the columns to the last wells etbtittom
where as 5QiLwas discarded. Thereafter, pQ of Gibberella xylarioidessuspension approximately equal to 0.5
Mac Farhland’s turbidity was added in each wellnteke the final volume of 10QL in each well. The rows
containing Dimethyl sulfoxide (DMSO) were used a&gative control while the rows with Saboraud’'s dese¢
broth only were used to monitor fungal growth. hates were then incubated at 28°C for 24 hr. oheextract,
MICs againstGibberella xylarioideswas determined by adding (20 of 0.02% p-iodonitrotetrazolium (INT)
chloride dye in each well followed by incubatiorr fthr at 28°C.The growth fungus was indicated lmhange in
pinkish colour.The lowest concentration which shdwe growth were considered as MICs.

RESULTSAND DISCUSSION

Antifungal activity of eleven extracts 8ersama abyssinickeaves, stem barks and root bark assayed wasvebiser
as presented in Table 1. The result revealed thaktmacts exhibited activity again&ibberella xylarioideswith
significant differences (P>0.0%) the MIC range of 0.19 to 6.25 mg/ml. Methanelid¢ract of leaves exhibited the
highest antifungal activity at the MIC of 0.19 mg/fellowed by the methanolic extract of stem bankda
chloroform extracts of root barks both of whichibited the growth of fungus at the MIC of 0.39 mg/#gain, the
methanolic extracts of root bark and chlorofornrast of leaves similarly exhibited high activitytae MIC of 0.78
mg/ml while the ethyl acetate extract of stem aoot tbark exhibited the significant activity agaiGibberella
xylarioideswith the MIC of 1.56mg/ml and moderate activitysmaxhibited by leaves extracts of ethylacetate and
stem bark extract of petroleum ether at the MIG3df3 mg/ml. However the petroleum ether extractteafes,
stem bark and root bark exhibited the least angifiactivity with the MIC of 6.25 mg/ml whereas ia¢ige control
(DMSO) at the MIC of 12.5 mg/ml.

The methanolic extract of the leaves exhibited hifghest activity than all extracts with the MIC @19 mg/ml
showing that leaves posses high amount of actiler pompounds with antifungal activity as compat@dtem and
root bark which inhibited the growth at MIC of 0.@&/m.

On the other hand the chloroform extracts of stemk and root bark exhibited similar activity by ibiting the
fungal growth at MIC of 0.39 mg/ml while the chlémom extract of leaves exhibited activity at the ®1bf 0.78
mg/ml highlighting that the moderate polar compaund chloroform are also more active against seteftingal
strain than the ethyl acetate extracts of stem backroot bark all of which exhibited activity tae MIC of 1.56
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mg/ml and that of leaves the MIC of 3.13 mg/ml.wéwer the petroleum ether extracts of all partsilstdd
moderate antifungal activity with the MIC of 6.2%hml showing thaGibberella xylarioidesvas less susceptible to
less polar compounds.

Table 1: Minimum inhibitory concentrations (M1 Cs) of Bersama abyssinica extracts

Plant part Extract MIC (mg/ml)
Leaves petroleum ether 6.25
ethyl acetate 3.13
chloroform 0.39
methanol 0.19
petroleum ether 3.13
ethyl acetate 1.56
Stem bark chloroform 0.78
methanol 0.78
petroleum ether 6.25
ethyl acetate 1.56
Root bark chloroform 0.39
methanol 0.78
DMSO 12.5
BROTH 25.00
LSD (0.05) 6.66
Sx 3.33
Mean 4.44

Even though antifungal activity against phytopatvug fungus,Gibberella xylarioideshas never been reported
from Bersama abyssinicdut other studies done revealed the potential lahtpcompounds against fungal
phytopathogens [6].For instance, the study cairne2D11potentiated medicinal plants as good soaf@tifungal
agents against plant pathogens [17]. AdditiondHg, antifungal efficacy of plant materials was r&ee in spore
forming fungusDidymella bryoniae and in tomato late blight disease in which plafacts and essential oils
from plant exhibited high antifungal activity[20]ZTherefore the findings of this study is suppdrth previous
study that claim the presence of active compoim&grsama abyssinicg?2].

CONCLUSION

The findings of the present study suggest thatdeastem barks and root barks Bérsama abyssinicare potent
against fungal strain thus could be used as awctiféebiological control for management of coffedtdisease to
reduce the loss incurred in solving the problemsbgthetic chemicals. However this research caltsfdicther
researches to investigate the antifungal principdsponsible for the claimed activity and carrymgearch under
disease field environment.
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