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Preface
Structure of the dissertation

This dissertation consists of six chapters. Chapter

1 deals with the literature review of the genus

Melianthus in terms of its medicinal properties.

of

its

provides

and M.

describe the antibacterial and antifungal activities

respectively, of the acetone crude extract of M.

villosus. In Chapter 5 attempts to isolate, purify

and identify the antibacterial compound (s) are

described. Chapter 6 consists of the general

discussion and conclusions.
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Literature Review

Medicinal plants used by traditional healers are proving

to be an important source of potentially therapeutic

indigenous people have used plants for therapeutic

purposes and now medicinal plants are increasingly

becoming an alternative form of health care, for example

alone, up to 80% of the population consult traditional

healers in addition to using western medicine (Jager et

al., 1996).

the prescription drugs issued in the USA and Canada were

derived from or modelled after natural products from

identified 119 secondary plant metabolites that are used

globally as drugs. They estimated that 14-28% of higher

plant species are used medicinally, but that only 15% of

 
 
 



The antimicrobial compounds from plants may inhibit

bacteria by a different mechanism than the presently

used antibiotics and may therefore have clinical value

for the treatment of resistant microbial strains (Eloff,

stated that effective regimens might soon not be

available to treat some enterococcal isolates and that

it is critically important to develop new antimicrobial

compounds for these and other organisms before we enter

inhibi ting microorganisms, such as benzoin and emetine

have been isolated from plants (Cox, 1994).

 
 
 



For a variety of reasons more individuals are nowadays

preferring to take control over their health, not only

in the prevention of diseases but also in treating them.

This is particularly true for a wide variety of chronic

or incurable illnesses readily treated at home (common

individuals have become disenchanted with the worth of

allopathic treatments, and the adverse effects that can

potential problems associated with herbal use or the

fact that their limited diagnostic skills, or of those

the .efficacy and safety of traditional treatments

(Kelmanson et al., 2000).

Amongst other things, three factors limiting rational

use of herbal medicine are:

 
 
 



a) Variation in quality of product,

b) Uncertainty on safety and

c) No unambiguous proof of effectivity.

Indigenous people have used many herbal medicines over

many centuries; hence the safety is frequently not such

a big concern. The fact that they also have been used

over so many years indicates that they may be effective.

With more and more people collecting and distributing

frequently not what the label or the seller indicates

either through a genuine mistake, but also through

identification has even led to death (Watt & Breyer-

Brandwij k, 1962).

1.2 Traditional uses of the genus Me~ianthus

According to Sim (1907) four species of Melianthus

(Melianthaceae) V1Z., M. comosus Vahl, M. dregeanus

Sonde subp. insignis (Kuntze) Tansley, M. major L., and

M. minor L., are used in the following ways: the leaves

 
 
 



are used as a poultice for cold sores, the bark is taken

internally in small doses as a tonic and a poultice of

bark of all species is thought to be poisonous and

deaths have been caused by it (Smith, 1888).

M. comosus, is widely used in traditional medicine. A

decoction of the plant is applied to wounds, which are

healing slowly, and a leaf is pasted as a dressing for

snakebite by chewing the root and by applying a paste of

the leaf or a tincture of the root bark or of the leaf

the root bark as very poisonous but none the less take

it in very small doses as a general tonic, especially

 
 
 



In the Mpumalanga Province, the Zulu and Swati drink a

decoction of the leaf of M. dregeanus subsp insignis,

made with the addition of the bulb of another plant,

during the night and morning "to clean the system and

keep the blood clean" (Watt & Breyer-Brandwijk, 1962).

use it as a snakebite remedy and as an emetic, with the

vomit being foamy. Pappe (1857) regarded a decoction of

the leaf as excellent in the treatment of tinea capitis,

"crusta serpiginosa," necroses and foul ulcers, as a

gargle for sore throats and in diseases of the gums.

The bruised leaves, he states, promote granulation in

 
 
 



suggesting an irritant pOlson (Stein, 1929). The

toxicity is of the same order as that of M. comosus and

showed no diminution after sixteen months of storage

traditionally or tested medicinally, the other species

of Melianthus are also highly toxic and are known to

have caused human deaths (Watt & Beyer-Brandwijk, 1962).

Nothing is known about the wound healing properties of

these plants, and the perception that the medicinal

value of Melianthus is partly due to triterpenoids (Van

Wyk et al., 1997), is a possibility that should be

investigated.

 
 
 



1.3 Justification for, and objectives of the

study
The literature survey showed that there is no record of

M. villosus having been tested for antibacterial and

antifungal properties, although species from the same

genus are known to have antibacterial properties (Jager

M. major and M. comosus, M. villosus is not used locally

as a medicinal plant, a factor possibly attributed to

its secluded habitat alongside patches of forest in the

Drakensberg foothills.

The lack of recorded information on the antimicrobial

properties of M. villosus has led to the following

objectives of this study:

• Evaluation of the antibacterial and antifungal

properties of the crude extract of M. villosus

• To test the antibacterial activity of isolated

compound (s).

 
 
 



drugs. Wiley, Chichester (Ciba Foundation Symposium

185), 42-59.

DONALDSON,K. 1998. Introduction to the healing herbs.

ORL Head and Neck Nursing 16, 9-16.

components from plants. Journal of Ethnopharmacology

60, 1-8.

FARNSWORTH,N.O. 1984. The role of medicinal plants in

Products and Drug Development. Balliere, Tindall and

Cox, London, 8-98.

 
 
 



FARNSWORTH, N.R., SOEJARTO, D.D. 1991. Global importance

of medicinal plants. In: Akerele, Haywood, 0.,

Synge, H. (Eds.), Conservation of Medicinal Plants.

Cambridge University Press, Cambridge, 25-51.

medicinal

inhibitors.

plants

Journal

for

of

KINCHELOE, L. 1997. Herbal medicines can reduce costs in

HMO. Herbalgram 41, 49.

LEGGIADRO, R.J. 1995. Emerging drug-resistant bacteria:

The wake-up call has come. Southern Medical Journal

88, 884-885.

 
 
 



Journal Of Clinical Pharmacology 47, 227-229.

SIM, T. R. 1907. The forests and forest flora of the

colony of the Cape of Good Hope.

Henderson, Aberdeen.

Materia Medica. Lovedale, 2nd edn. Lovedale Press,

Lovedale.

STEYN, D.G. 1929. 15th Report. Dir. Vet. Servo Union of

South Africa. Pp 789,799.

STEWART, M.J., MOAR, J.J., STEENKAMP, P. & KOKOT, M.

attributed to traditional remedies in South Africa.

Forensic Science International 101, 177-183.

VAN WYK, B-E., VAN OUDTSHOORN, B., GERICKE, N. 1997.

Publications, Pretoria, 172

WATT, J.M. & BREYER-BRANDWIJK, M.G. 1962. The Medicinal

and Poisonous Plants of Southern and Eastern Africa

2nd ed. Livingstone, Edinburgh & London.

 
 
 



 
 
 



Description and distribution of
Melianthus villosus

Description and distribution
of Me~ianthusvi~~osus

 
 
 



Description and distribution of
Melianthus villosus

 
 
 



Description and distribution of
Melianthus villosus

The various species are widely distributed in both

2.2.1 Detailed description
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Description and distribution of
Melianthus villosus

Fig 2.1 1, Uppermost stem node and base of peduncle of M. villosus; 2,
leaf; 3, top of inflorescence; 4, flower placed erect, with bract; all
natural size; 5, lateral petal, x 5; 6, on of the petals subtended by
odd sepal, x 5; 7, fruit, natural size. (Dyer, 1952)
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Antibacterial activity of
Melianthus villosus extract

Chapter 3

Antibacterial activity of

Me~ianthus vi~~osusextracts
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Antibacterial activity of
Melianthus villosus extract

Table 3.1 Antibacterial activities (MICa mg/ml) of the

M. villosus extracts

Bacterial Gram +/- Leaves Roots
species

B. cereus + 1.0 0.1

B. pumilis + 1.0 0.1

B. subtilis + 1.0 0.1

s. aureus + 1.0 0.1

s. pyogenes + nab 1.0

E. coli 1.0 1.0

P. aeruginosa na na

K. pneumonae na na

E. cloacae na na

s. marscescens na na

aMinimum Inhibitory Concentration;
bNot active
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Antifungal Activity of
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antifungal agents show some limitations and resistance

 
 
 



Antifungal Activity of
Melianthus villosus

maintained on Potato Dextrose Agar (PDA) (Biolab). One

 
 
 



Antifungal Activity of
Melianthus villosus

Fig. 4.1. A photograph showing the inhibition of fungi by the
plant extract of M. villosus (Control N - nutrient agar only;
Control NS - nutrient agar and solvent; A, B & C nutrient agar,
solvent and extract)

 
 
 



Antifungal Activity of
Melianthus villosus

Table 4.1. The antifungal activity of the
acetone leaves extract of M. villosus.

Fungal species aM1C (mg/ml)

Aspergillus flavus naD

A. niger na

Cladosporium cladosporoides 1.0

C. cucumerinum 1.0

C. sphaerospermum 1.0

Phytophthora capsici na

aMinirnurnInhibition Concentration
bNot active

 
 
 



Antifungal Activity of
Melianthus villosus

There is no doubt that M. villosus has in vitro
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Isolation and Purification
of Antibacterial Compounds

Melianthusigenin
(Van Wyk, et al., 1997)

Oleanolic Acid
(Van Wyk, et al., 1997)

14-deoxy-15~,
16~-epoxymelianthugenin
(Anderson, et al., 1971)

6~-acetoxy-14-deoxy-15~,
16~-epoxymelianthugenin
(Koekemoer, et al., 1971)

Fig. 5.1 Previously isolated compounds from Melianthus
comosus
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Isolation and Purification
of Antibacterial Compounds

I Ethanol Ethanol extract was
concentrated to
almost dryness and
re-dissolved in
Ethyl acetate

1
Ethyl acetate layer

~ was washed three times
~ with aqueous methanol

L...---------'

I Ethyl acetate

Concentrate to
dryness

Column
fractionation

 
 
 



Isolation and Purification
of Antibacterial Compounds

Hexane Ethyl acetate (1: 1)

Hexane Ethyl acetate (8 2)

Hexane Ethyl acetate (2 8)

Chloroform Methanol (9 1)

Chloroform Methanol (1 1)

Chloroform Methanol (1 9)

 
 
 



Isolation and Purification
of Antibacterial Compounds

acetate (8:2) mobile phase.
extract)

chloroform/methanol (9:1) mobile phase.
root extract)
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Fraction
8-1

Fraction
127
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Table. 5.1 Comparison of chromatographic data of the
flavonoid fraction and the Quercetin standard

Treatment Standard Quercetin Isolated compound
uv Spectral data
(Amax.nm)
MeOH 255, 269sh, 301sh, 370 255, 270sh, 289sh, 350
NaOME 247sh, 321 (dec.) 265, 321 dec.
AlCl3 272, 304sh, 333, 458 272, 320sh, 382 - 430
AlCI3/HCl 265, 301sh, 359, 428 265, 301sh, 360, 420
NaOAc 257sh, 274, 329, 390 (dec) 257sh, 274, 330, 390 dec.
NaOAc/H3B03 261, 303sh, 388 261, 303sh, 388

These results could not be confirmed by the IH-nmr, as
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Fig.5.13 TLC plate 1: The separation using 10% methanol in

chloroform and TLC plate 2: The separation using hexane and ethyl

standard quercetin (STD) and the relevant extract fractions (root

extract) .
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resonance (lH & 13C NMR) (f' 5 15 d 5 16)19ures . an . .
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Chromatography. 2nd ed. Wiley and Sons, Chichester.
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proving to be an important source of potentially

therapeutic drugs (Cox & Balick, 1994) and are thus

increasingly becoming an alternative form of health

with M. major and M. comosus, M. villosus is not used

locally as a medicinal plant, and in actuality very few

of the traditional healers consulted are aware of its

 
 
 



6.2 Antibacterial activity of M. vi~~osus

The antibacterial activity of the plant extract was

found mainly on Gram-positive bacteria and also against

roots from M. villosus both showed activity, but it was

the root extract which showed higher activity in terms

of MIC, and this may explain why may people use the

roots of other species of the genus of Melianthus in

traditional medicine.

6.3 Antifungal activity
Antifungal acti vity was observed at the MIC 1.0 mg /ml

level for the following fungal cultures pitted against

6.4 Isolation of antibacterial compounds

 
 
 



B. cereus, as determined by direct bioautography on TLC

plates, was then subj ected to nuclear magnetic

resonance (NMR)analysis for lH NMRand 13C NMR.

Upon further investigation of the bioacti ve fraction

using UV/VIS spectroscopy, the active compound was

identified as the flavonol, quercetin, and this was

further confirmed by the comparison made of the plant

extract against the standard of Quercetin on thin layer

chromatography plates.

The prlmary obj ecti ve of this study was achieved by

showing that M. villosus has microbial properties,

which in essence means that traditional healers could

possibly use M. villosus like other members of this

only investigated in vi tro activity, and toxicity was

not evaluated at all.

 
 
 



Further studies on M. villosus are required but as with

the other members of the genus, the active principles

evident during the study, because from an initial

amount of 1.0 kg of plant material a yield of less than

10 mg was achieved. Anderson et al., (1971), started

with 11 kg of plant material and their yields varied

between 190 mg and 200 mg of the compounds isolated

(chapter 5 section 5.2) from the extract of M. comosus.

Further studies on the plant will therefore have to

take cognisance of the fact that vast amounts of plant

material will be required in order to achieve a

sustainable populations by means of biotechnolocal

propagation such as tissue culture.
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Chapter 7
Summary

Antimicrobial activity of

Me~ianthusvi~~osus

Robert Lentsoane
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Many South Africans continue to use traditional

medicine in their daily lives as an alternative form

of health care, also as part of their cultural

 
 
 



important source of novel drugs, and the knowledge

provided by traditional healers is a useful tool in

the search for antimicrobials.

investigated against ten bacteria and six fungi. The

antibacterial assay showed that the root extract had

the highest inhibition against the Gram-positive

bacteria at the minimum inhibition concentration of

0.1 mg/ml, as well as against the Gram-negative, E.

coli, at the MIC of 1.0 mg/ml.

quercetin was isolated and identified by means of UV

spectral graphs, and TLC comparison of the plant

 
 
 



antibacterial compound could not be identified fully

but it can be said that it is a triterpenoid.
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