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ABSTRACT

Bioactive metabolites from Fusarlum sp. isolated from

an aloe and Colletotrichum,Coffeanum. isolated from a

coffee plant.

by

Solomon Genet

Research Advisor, Dr. Ermias Dagne

The Ethylacetate extracts of the fermentation culture

broths of £. coffeanum and Fusarium sp, gave a phytotoxic

and antibiotic compound identified as Brefeldin A and an

uncharacterized antibiotic compound respectively.
Brefeldin A has not hitherto been isolated from the genus

Colletotrichum. The structure was elucidated by spectro-
scopic means and comparison with the literature. C. coffeanum

is a fungus that causes coffee berry disease and has not

been chemically studied before.
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1. INTRODUCTION

1.1. General

The fungi, along with the bacteria, are members of the

Thallophyta, a somewhat artificial division of the

plant Kingdom, comprising organisms with no true roots,

stems or leaves. Some authorities regard fungi and some

other heterotrophic thallophytes as neither plants nor

1
animals and group them in a separate Kingdom .

Fungi have no chlorophyll, reproduce by sexual or

asexual spores and possess a mycellium. The classifica

tion of the fungi rests up on the type of spores which

are formed together with the nature of the mycellium.
2

Accordingly, fungi are grouped under four classes .

The phycomycetes are the most primitive class of fungi,

the lower forms being mainly aquatic with simple,

often unicellular thalli. If present mycellium is

aseptate. The class includes parasites of plants
<t

(Pythium, Phytophthsra) and of man (Abaidia._Mucor 3.

The Ascomycetes derive their name from the aacus,

the sacK liKe vesel containing the sexual spores.
The class includes at one extreme the unicellular

yeasts and at the other extreme species with large

fruiting bodies some of which, e.g. truffles are

edible. Their mycellium is septate and the sexual

spore are conidia, borne on condiophores, Many

. ../
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Ascomycetes are parasitic on plants e.g. Claviceps Purpurea „

The Basidiornycetes, the highest class of fungi, bear their

spores on basidia. The mycellium is often perennial,

Basidiomycetes are responsible for the rust (Order

Uredinales) and smuts (Order Ustilaginales) of cereals and

brown and white rot of wood.

The Fungi Imperfecti, are those fungi for which no sexual

(Perfect) stage has been observed. They form asexual

spores on conidiophores, The most common genera are the

Penicillia, Aspergilli, Colletotrichum and some JjuŝarJLa,

Many species allocated to this class are Known to be

conidial stages of perfect fungi. Examples are Fusarium

moniliforme which is the conidial state of Gibberella

fu,1ikuroi, and Helminthosporium sativum, the conidial

stage of Cochliobolus ^ativus ,

3According to Ainsworth and Susan (1968), there are about

4,300 valid genera and about 100,000 species living as

parasites or saprophytes.

The Fungi, like other organisms and higher plants, are

able to produce secondary metabolites. The reason why

fungi produce secondary metabolites has been a topic of lively

debate over the years and various suggestions were put

forward. It is possible that secondary metabolites could

serve as reserve foodstuffs accumulated at times of

abundant carbohydrate or assist in defence mechanism in



3

the organisms' natural environment or provide a

pathway for the removal of intermediates which

otherwise would accumulate and produce stress on the

0
primary metabolism..

The great majority of fatalities from fungal poisoning

3
have been caused by the amanita toxins in mushrooms ,

ergot alkaloids and other mycotoxins in grains and

foods^. numerous phytotoxins have been investigated

in greater or lesser detail including altenaric acid

from Altenaria Solanljcollefcoin from Colletotrichum

fuscumj Colletotrochin, colletol, Co1letochlorin and

colletallol from £. capsici? diaporthin from Endothia

parasitica and the trichothecanes and trichothecenes,

fusaric acid, 1ycomarasamine, dihydroscirpenol and

other varieties of toxins from many species of the

genus Fusarlum^.
The search for bioactive metabolites of fungi attracted

greater attention with the discovery of the antibiotic

penicillin from Penicillium chrysogenum by Alexander

Fleming in 1329. Thereafter, the discovery of new

and better antibiotics like cephalosporins from the

genus Cephalosporium, streptomycins from the genus

Streptomvces and macrolide antibiotics from many other

fungi emerged.
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Most antibiotics are derived from the octinomycetes of

which the most important once are aminoglycosides,

tetracyclins, erythromycins, streptomycins, nystatin
g

and other polynes

The different varieties of metabolites that are produced

1 8by fungi are compiled in two volumes by Turner . Most

of these metabolites are "Secondary metabolites", so

called because they play no obvious role in the economy

of the organisms which produce them.

The primary metabolism of an organism is summation of an

interrelated series of enzyme catalyzed reactions which

provide the necessary energy of the organism. Whereas

primary metabolism is basically the same for all living

systems, secondary metabolism is restricted to the

lower forms of life and is species, often strain specific .

A few fungal metabolites are derived directly from

glucose. The glucose is converted to pyruvate by two

major pathways, the Embden-Meyerhof and the pentose

phosphate. The latter route makes available pentoses

important in nucleoside biosynthesis and a tetrose which

can react with phosphoenolpyruvate to give shikimic acid

which is the intermediate for the aromatic amino acid and

also for many aromatic secondary metabolites. The

triose is also a precursor of serine which is converted
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to glycine by loss of one carbon atom and enters the C
^ -

pool.

Proceeding along the carbon pathway, the triose is converted

first to pyruvate and then to acetyl Coenzyme A (acetyl

CoA), the most important single intermediate in fungal

secondary metabolism. Carboxylation of acetyl CoA gives

malony CoA and linear condensation of many malonyl CoA

leads to the polyketides or the fatty acids, which can

in turn give many secondary metabolites.

Alternatively, condensation of three acetyl CoA gives

mevalonic acid, the key intermediate in terpene and

steroid biosynthesis. Finally, by condensation of acetyl CoA

with oxaloacetate, the carbon from glucose inters the tri-
carboxylic acid cycle which serves to complete the oxidation

of glucose and which is the source of the carbon skeletons of

many amino acids. Nitrogen containing metabolites are

usually derived from the metabolism of arnino acid, and

1 0from the biosynthesis of purines and pyrimidines

The most important aspect of the study of fungi is their

identification and cultivation. To do a series of

reproducible experiments on a fungus, one must ensure

getting a continuous source of one and the same organism

by keeping the organism alive, free from contamination

and maintaining the biochemical property which is being

studied. This is because fungi are amenable to strain

charge, hence to change in biochemical property with time

and condition.
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Suitable methods and techniques of cultivation must be

followed with an appropriate media containing the

necessary nutrients. Periodic transfer to a fresh medium

in a sterile condition is indispensable. For most

experiments, fungi are grown in liquid media but for

storage purposes solid media are more convenient i.e.
agar media which is allowed to solidify in a slopping

test tube or culture tube.

The great advantage of the fungi as sources of secondary

metabolites is their ability to produce the compounds in

aqueous media. As a result, fungal metabolites of

diverse typs are conveniently available in the .laboratory

for chemical, biological and biochemical studies, and a

-ifew are manufactured on a commercial scale .

1.2 The genus Colletotrichum

The genus Colletotrichum belongs to the class Fungi

Imperfect!, family flclanconiaceae. The conidial

fructification is an acervulus (Pseudoparenchymatous

11aggregation of hyphae) . 20 species have been
1 2distinguished , some of which are serious plant

pathogens.

The pathogenic species include, £. dematium which

causes black rot of legumes, £. gossypi which causes

pink ball rot of cotton, £. graminicola that causes

wilt and rot of grasses and cereals, C. 1indamuthianum



7

which causes anthracnose of phaseolus beans, C , Iini that

13cause anthracnose and canker of flax

Eventhough pathogenicity of field crops of some of the

species is studied , not much chemical investigation have

been made and not many compounds have been isolated from

this genus.

1.2.1. The coffee fungus C, ooffeanum

The coffee berry diseaee(CBD) is a very severe

and trouble some disease especially in East

Africa. The disease is caused by a special

strain of the imperfect form of the anthracnose

organism pcLffeanjjm var. ViruIans Noak, which

is the imperfect stage of Glomerella cingulata,

From the imperfect stage there has arisen a

mutant of special parasitic adaption and cultural

character. This mutant strain was first isolated

and described by pathologists in East Africa and

14the Congo

CBD was first discovered in Ethiopia in 1971

and it has been a problem to the producers. Since

then, the search for disease resistant cultivars

drew momentum mainly by breeding. Susceptibility

is a dominant character and created a problem in

the breeding trial. Eventhough resistant varieties

1 5have been discovered by breeding, no chemical
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investigations have been made on the cultivation

and isolation of toxins from C. coffeanum «

Therefore, one of the aims of this project

was to generate data on the bioactive meta -
bolites of the fungus *

Besides, one objective in this project was to

observe the biological activity of the meta-
bolites of the fungus on other micro organisms

and the effect on seed germination. The

latter ought to be done since the effect of

the fungus is that it mumifies the seeds and

berries of the coffee plant.

1 ,3 The genus Fusarium

The genus
^
Fusarium belongs to the class Fungi

1 1imperfect!* family Hyphomycetae . The members

of this genus are plant pathogens causing wilt,

blackrot of stems and roots of plants. Some species

are saprophytic on plant substrata in soil, on dung,

etc. Their conidial states are phialidic and have

brightly colored perithecia.

In this genus 32 species have been identified most of

which are parasites and cause chronic disease of

12plants * Some of the parasitic species that have

been studied by pathologists are; F.̂ avenaceum

that causes dry rot of potato, F. culmorum associated








































































