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ABSTRACT

Aims: Phragmanthera incana, African mistletoe popularly called “bird lime”, devil's fuge, “all heal,
Iscador”, “mystyldene”, “golden bough” etc a hemi-parasitic plant was screened for its antimicrobial
properties due to its ethnomedicinal claims as a remedy for stomach disorder, diarrhoea,

dysentery, wound and other infections.
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Methodology: The antimicrobial activities of aqueous and methanol extracts of P. incana obtained
from cocoa (Theobroma cacao) and kolanut (Cola nitida) were tested In vitro against five Gram
negative pathogenic bacteria; Escherichia coli, Aeromonas popoffi, Proteus mirabilis, Klebsiella
pneumoniae, Tatumella ptyseos and five Gram positive bacteria; Bacillus cereus, B. firmus,
Paenibacillus assamensis, P. apiarius, Corynebacterium accolens; and seven pathogenic fungi;
Candida albicans, Aspergillus niger, A. flavus, Sclerotium rolfsii, Dinemasporium species,
Mycotypha microspora and Harposporium species using agar diffusion method and food poisoning
techniques. The antimicrobial activity was assessed by the presence or absence of inhibition
zones, minimum inhibitory concentration (MIC), minimum bactericidal concentration (MBC) and
minimum fungicidal concentration (MFC) values.

Results: Phragmanthera incana kolanut methanol extract showed a higher zone of inhibition for
both bacterial and fungal isolates used than P. incana cocoa methanol extract which could be due
to the phytochemical constituents. Phytochemical investigation of the mistletoe from cocoa and
kolanut indicated the presence of alkaloid, phenolics, flavonoids, tannins, and cardiac glycosides.
Phragmanthera incana aqueous extract from both plants (cocoa and kolanut) showed no
antimicrobial activities towards the organisms used except for the food poisoning techniques for
antifungal assay.

Conclusion: This study showed a moderate antimicrobial potential of the extracts of the mistletoe,

P. incana growing on cocoa.

P. incana. Phragmanthera incana growing on kolanut was found to be more effective than

Keywords: Antimicrobial activity; cola nitida; mistletoe (Phragmanthera incana); methanol; Theobroma

cacao.
1. INTRODUCTION

Researches into herbal drugs are on-going and
increasing on daily basis due to the need for
safer and affordable drugs which subsequently
lead to the formulation of new herbal products for
preventive or curative purposes [1]. The use of
herbal medicine as alternative therapy has
become prevalent throughout the world due to
the growing resistance of pathogens to
conventional antibiotics [2]. Medicinal plants and
their products are in an increasing demand as
alternative therapy to orthodox medicines most
especially in developing countries where
resources are meagre [3]. Medicinal plants are
frequently used as remedies for many infectious
diseases [4]. It's interesting to note that the
search for new antimicrobials from the medicinal
plants is still increasing with the emergence of
antibiotic  resistance development in the
pathogens [5].

The mistletoe plant is commonly referred to as
“Afomo onisana” in the South-western part of
Nigeria (Yoruba Land) because the flowers
resemble a match stick, sometimes yellow-
flowered with red or purple corolla tips such as in
P. capitata or purple flowered with yellow corolla
tips as in some other mistletoe.

The mistletoe plant is an obligate parasite that
depends partly on its host to obtain water and
minerals but can carry out photosynthesis [1]. It

is an evergreen hemi-parasite that can grow in
most parts of the globe. It has different families
and species that are well known worldwide. They
grow primarily on deciduous trees such as oak,
elm, fir, pine and apple.

They are widely distributed throughout Africa,
Europe, North America, and Asia. In the South-
western Nigeria, mistletoe is commonly found
growing especially on tree crops like Cola nitida
(Vent.) Schott & Endl. or Cola acuminata (P.
Beauv.) Schott & Endl. (kola), Theobroma cacao
L. (cocoa), Irvingia gabonensis (Aubrey-Lecomte
ex O. Rorke) Baill. (bush mango) and Coffea
arabica L. (coffee). Orange (Citrus sp.) and
guava (Psidium guajava L.) can also serve as
host trees to mistletoe.

They are highly specialized angiosperms of the
Loranthaceae and Viscaceae family. They cause
important damages to their hosts with great
economic loss [6]. They consist of about 75
genera and 1,000 species of woody plants, many
of them are hemi parasites, all of them except
three having the mistletoe habit [7,8].

A decoction of the leaves of mistletoe is
traditionally used in the treatment of hypertension
to alleviate symptoms of such as headache,
dizziness, palpitation, etc. For centuries,
mistletoe also served as a folk medicine for
cancer treatment and the plant has sometimes
been used in Europe to treat tumors [9] and as a
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digestive aid, heart tonic and to treat arthritis,
amenorrhea, wounds, asthma, bed wetting,
infection, hysteria and other mental disturbances

[6].

Mistletoe is a diuretic and depurative, that is,
urine production is increased and metabolic toxic
wastes such as uric acid are eliminated. It is
used whenever blood is to be purified. Mistletoe
is employed to correct menstrual disorder,
excessive menstruation and uterine
hemorrhages. It is an excellent and effective
remedy for epilepsy [10].

Plant materials continue to play a major role in
primary health care as therapeutic remedies in
many developing countries [11]. The control of
bacterial infection has been remarkably effective
since the discovery of antibacterial drugs [12].
However, some of the pathogens rapidly become
resistant to many of the first discovered effective
drugs [12]. The search for new antibacterial
agents in particular from medicinal plants has
been warranted due to the development of drug
resistance and undesirable side effects of certain
antibiotics [13]. The screening of plant extracts
has been of great interest to the researchers for
the discovery of new drugs effective in the
treatment of several diseases.

Phragmanthera incana is a woody parasitic
shrub, stems to 2m long; of secondary jungle and
bush savanna areas; from Sierra Leone to West
Cameroons and Fernando Po Island (in the gulf
of Guinea that forms part of Equatorial Guinea),
and extending across the Congo basin to Zaire
and Angola [14]. Young parts and perianth more
or less densely covered with brown hairs; berries
red. The plant is very variable in the shape and
size of the flowers and leaves. The plant is very
variable in form, common and widely distributed
[15]. P. incana can be found on Anacardium
occidentale, Alchornea castaneifolia, Bauhinia
monandra, Bombax sessile, Aleurites molluccana
etc [16].

Information on Phragmathera incana is very rare
and since plants that are apt to produce
mutagens could perhaps produce antibiotics,
therefore it is imperative to investigate
Phragmanthera incana.

2. MATERIALS AND METHODS
2.1 Collection of Plant Samples

Phragmanthera incana harvested from cocoa
(Theobroma cacao) and kolanut (Cola nitida)

trees were collected from an area about 8km
away from Owo, Ondo State, Nigeria.
Identification and authentication was done at the
Forestry Research Institute of Nigeria (FRIN)
herbarium while a voucher specimen of
Phragmanthera incana with Forestry Herbarium
Index (FHI) 108925 and University of Ibadan
herbarium (UIH) number 22332 was submitted at
the Botany Department herbarium of the
University of Ibadan.

2.2 Collection of Test Organisms

Five Gram positive bacteria; Bacillus cereus, B.
firmus, Corynebacterium accolens, Paenibacillus
assamensis, P. apiaries and five Gram negative
bacteria;  Aeromonas  popoffi, Klebsiella
pneumoniae, Proteus mirabilis, Escherichia coli,
Tatumella ptyseos. Seven fungi; Aspergillus
flavus, A. niger, Sclerotium rolfsii, Mycotypha
microspora, Candida albicans, Dinemasporium
species and Harposporium species were
collected from the Department of Biological
Sciences (Microbiology), Afe Babalola University,
Ado-Ekiti. Biochemical tests were done for
confirmation of microorganisms based on
microscopic appearance and characterization
was carried out as described by [17]. The
isolates were then stored on slants at 4C and on
plates at 25 for bacteria and fungi respectively.

2.3 Extraction of Plant Sample

Phragmanthera incana leaves harvested from
kolanut (430 g) and cocoa (400 g) were air-dried
and extracted with methanol employing the
method of cold maceration for 72 hours. The
solvent was distiled over wusing Rotary
Evaporator (model number RE300DB) at a low
temperature of about 45C and further
concentrated on water bath at a low temperature
of 40<C. Other portions of P. incana leaves from
kolanut (400 g) and cocoa (380 g) were soaked
in clean water and left at room temperature for
72 hours using the method of cold maceration
[18,19]. The extracts were decanted and
concentrated on water bath at a low temperature
of 45C to give the crude extracts used for the
antimicrobial investigation.

2.4 Phytochemical Analysis of P. incana

The extracts were subjected to both qualitative
and quantitative phytochemical tests for plant
secondary metabolites namely; alkaloids,
flavonoids, tannins, saponins, cardiac glycosides
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and phenolics according to the method described
by Harborne [20] and Trease and Evans [21].

2.5 Antibacterial Activities of Aqueous
and Methanol Extracts of P. incana

An overnight culture of each bacterial isolate was
prepared by taking two wire loops of the
organism from the stock and inoculating each
into 5 mL sterile nutrient broth and incubated for
24 hours at 37<C. From overnight culture, 0.1 ml
of each organism was taken and put into the 9.9
ml of sterile distilled water to get (1:100) of the
dilution of the organism. An aliquot (0.1 ml) was
taken from the dilution into a sterile Petri dish,
prepared Mueller Hinton agar was then poured
into the plate, swirled and allowed to solidify. A
cork borer (6 mm) that was already sterilized was
used to create wells inside the sterile agar plates.
The crude extracts were reconstituted with
dimethyl sulphoxide (DMSO) and introduced into
the well. The DMSO served as the negative
control and was introduced into a separate well
while standard antibiotic disc served as positive
control. The plates were made to remain on the
bench for 2hours before incubation at 37<C for
24 hours. The tests were conducted in triplicates.
The antimicrobial activity was determined by
measurement of zone of inhibition around each
well.

2.6 Minimum Inhibitory Concentration
(MIC) and Minimum Bactericidal
Concentration (MBC) Determination

Minimum inhibitory concentration (MIC) for each
of the plant extract showing antimicrobial activity
against the test isolates was determined using
broth micro dilution method [22]. The lowest
concentration of the extracts in the well of the
test tube that showed no turbidity after incubation
was taken as the MIC values. The visible growth
of microorganisms was taken by the turbidity of
the wells in the test tube. Sub culturing from each
well showing no apparent growth was used to
determine the minimum bactericidal
concentration (MBC). MBC was determined as
the least concentration of the extract showing no
visible growth on sub culturing [23,24].

2.7 Antifungal Activities of Aqueous and
Methanol Extracts of P. incana

Two techniques were used to determine the
antifungal activities of P. incana viz agar well
diffusion and food poisoning methods. In agar
well diffusion method, aliquots of spore were

prepared by mixing loopful of fungal spores in
sterile distilled water. Spore suspension (0.1 ml)
was put into a sterile Petri dish, prepared Potato
Dextrose agar was then poured into the plate,
swirled and allowed to solidify. A cork borer (6
mm) already sterilized was used to create wells
inside the sterile agar plates. The crude extracts
were reconstituted with Dimethyl sulphoxide
(DMSO) and introduced into the well. The DMSO
served as the negative control and was
introduced into a separate well as appropriate.
The plates were left on the bench for 2hours
before incubation at 27<C for 48 hours. The tests
were conducted in triplicates. The antifungal
activity was determined by measurement of zone
of inhibition around each well. In food poisoning
technique, sterile potato dextrose agar was
mixed with crude aqueous extracts of the test
plants after cooling. Quantity measuring about 15
ml of the medium was poured into each of the
petriplates and allowed to solidify. 7-day-old
culture of the test fungi (6 mm disc) were placed
at the centre of the petriplates and incubated at a
temperature of about 25+2€C for a period of
seven days. The colony diameter was measured
in millimetre after incubation. Two replicates
were maintained for each treatment and potato
dextrose agar medium having no aqueous
extract was used as control. The same
procedure was repeated for methanolic extracts
of P. incana. The effects of the extracts in
inhibiting fungi growth was measured in terms of
mycelial growth inhibition (%) i.e. fungitoxicity of
the extracts was calculated by using: the formula:

% inhibition = dc — dt/dc x 100

Where

dc = Average increase in mycelial growth in
control,

dt = Average increase in mycelial growth in

treatment [25]

2.8 Determination of Minimum Fungicidal
Concentration (MFC)

The fungicidal activity was determined for fungi
that exhibited clearance in the minimum
inhibitory concentration. After 72 h of incubation,
1 ml was subcultured from the cleared test tubes
into PDA plates and was incubated at 27<C for
48h. The MFC was the lowest concentration that
showed either no growth or less growth [26].

3. RESULTS

The results of both qualitative and quantitative
phytochemical analyses represented in Table 1
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and Table 2 show the presence of medicinally
active constituents in P. incana. Both P. incana
from cocoa (A) and P. incana from kolanut (B)
had tannins, alkaloids, flavonoids, cardiac
glycosides and phenols but anthraquinones and
saponins were absent for the qualitative analysis.
The quantitative estimation of the chemical
constituents of the plant studied showed that the
leaf of P. incana obtained from two different host
trees T. cacao (cocoa) and C. acuminate
(kolanut) was rich to some extent in alkaloid,
flavonoids, cardiac glycosides, tannin, and
phenolic compound. Phragmanthera incana from
cocoa was very rich in alkaloid, tannins, saponins
and anthraquinones than P. incana obtained
from kolanut. Likewise, P. incana from kolanut
also had high content of flavonoids, cardiac
glycosides and phenolic than cocoa.

Table 1. Qualitative phytochemical properties
of P. incana growing on cocoa and kolanut

Parameters (mg/100g) A B
Alkaloids + +
Flavonoids + +
Tannins + +
Saponins - -
Cardiac glycosides + +
Phenolics + +

Anthraquinones - -
Keys: A = Phragmanthera incana harvested from cocoa,
B =Phragmanthera incana harvested from kolanut

Table 3 shows the antibacterial activities of the
leaf extract from two different hosts. The
methanol extract exhibited antibacterial activities
while the aqueous extract had no effect on the
test organisms. Generally, Bacillus cereus was
the most inhibited by P. incana from cocoa and
kolanut with zones of inhibition of 21.00 mm and
14.00 mm respectively. Bacillus cereus was most
susceptible to P. incana harvested from kolanut
tree with zones of inhibition of 21.00+3.00
followed by Paenibacillus assamensis,
Aeromonas popoffi while Proteus mirabilis was

least sensitive to P. incana harvested from cocoa
tree zones of inhibition of 10.00+2.00. However,
Bacillus firmus, Corynebacterium accolens,
Paenibacillus apiaries, Klebsiella pneumoniae,
Escherichia coli and Tatumella ptyseos were not
sensitive to P. incana harvested from both
kolanut and cocoa trees.

Figs. 1 and 2 expressed the antibiotic
susceptibility of test organisms. It was observed
that all the Gram positive organisms were
resistant to Cotrimoxazole, Cloxacillin and
Augmentin while Corynebacterium accolens was
resistant to Erythromycin (5 pg), Gentamicin (10
Mg), Augmentin (30 pg), Streptomycin (10 pg),
Tetracycline (10 pg) and Chloramphenicol (10
Hg), Cloxacillin 5 pg, and Cotrimoxazole 25 ug.
Generally, all the tested Gram negative bacteria
were most susceptible to Ofloxacin but resistant
to Augmetin and Amoxycillin. The result also
shows Proteus mirabilis was most susceptible to
Ofloxacin with zone of inhibition of 26.0 mm.

Table 4 shows the minimum inhibitory
concentration (MIC) where it was also observed
that at higher concentration there was a stronger
activity but there no activity at lower
concentration against the test bacteria. The
minimum inhibitory concentration of the plant
extracts were evaluated between 25-200 mg/ml.
The result shows that MIC on PKME for Bacillus
cereus, Proteus mirabilis and Aeromonas popoffi
was 100 m/ml while that of Paenibacillus
assamensis was 200 mg/ml. Similar MIC value
was obtained for B. cereus on PCME while the
MIC of 200 mg/ml was obtained for Proteus
mirabilis and Aeromonas popoffi. The minimum
bactericidal concentration (MBC) of the extracts
was evaluated between 25- 200 mg/ml as shown
in Table 5. The MBC was 200 mg/ml for Bacillus
cereus and Proteus mirabilis on PKME and
PCME respectively while it was 100 mg/ml on
PKME and 200 mg/ml on PCME for Aeromonas
popoffi.

Table 2. Quantitative phytochemical properties of P. incana growing on cocoa and
kolanut

Parameters

A B

Alkaloids (mg/100 g)
Flavonoids (mg/100 g)
Tannins (mg/100 g)

Saponins (mg/100 g)

Cardiac Glycosides (mg/100 g)
Phenolics (GAE/Q)
Anthraquinones (g/100 g)

1745.00+15.00 1545.00+25.00
1265.00+15.00 1458.30+30.00
1516.60+18.30 1455.00+40.00

56.70+25.00 23.30+5.00
373.30+20.00 513.30+2.00
54.00+2.00 73.50£1.30
45.00+5.00 23.30£1.60

Keys: A = Phragmanthera incana from cocoa, B = Phragmanthera incana from kolanut
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Table 3. Antibacterial activity exhibited by extracts of Phragmanthera incana growing on cocoa
and kolanut

Selected bacteria

Zone of inhibition (mm)

PKME PKAE PCME PCAE
Bacillus cereus 21.00+3.00 - 14.00£0.00 -
Bacillus firmus - - - -
Corynebacterium accolens - - - -
Paenibacillus assamensis 19.90+4.50 - 11.20+0.50 -
Paenibacillus apiarius - - - -
Aeromonas popoffi 19.40+1.50 - 11.50+1.00 -
Klebsiella pneumoniae - - - -
Proteus mirabilis 14.00+4.00 - 10.004+2.00 -

Escherichia coli -
Tatumella ptyseos -

Keys: PKME = P. incana kolanut methanol extract, PKAE = P. incana kolanut aqueous extract, PCME = P. incana
cocoa methanol extract and PCAE = P. incana cocoa aqueous extract

Table 4. Determination of minimum
inhibitions concentration (MIC) of the extracts

Organisms PKME PCME
(mg/ml) (mg/ml)
Bacillus cereus 100 100
Paenibacillus assamensis 200 -
Aeromonas popoffi 100 200
Proteus mirabilis 100 200

Key ~ KME = P. incana kolanut methanol extract and
PCME = P. incana cocoa methanol extract

Table 5. Minimum bactericidal concentration
(MBC) of P. incana extract determination

Organisms PKME PCME
(mg/ml)  (mg/ml)
Bacillus cereus 200 200
Aeromonas popoffi 100 200
Paenibacillus assamensis 200 -
Proteus mirabilis 200 200

Keys: PKME= P. incana Kolanut methanol extract and
PCME= P. incana Cocoa methanol extract

It was observed that PKAE and PCAE were not
inhibitory to the test fungi. Only C. albicans was
susceptible to PKME and PCME with zones of
inhibiton of 32.00£4.00 and 30.00+2.00
respectively using agar well diffusion method
(Table 6). However, Sclerotium  spp,
Dinemasporium spp, Harposporium spp were
susceptible to the extracts in varying degrees
while A. flavus, A. niger, Mycotypha microspora
and C. albicans were resistant to all the extracts
using food poisoning technique (Table 7). The
minimum inhibitory concentration on C. albicans
was 50 mg/ml and 100 mg/ml for P. incana
kolanut methanol and P. incana cocoa methanol
respectively. The minimum fungicidal
concentration (MFC) of the plant extracts was
evaluated between 100 and 200 mg/ml. The

MFC value of P. incana kolanut methanol extract
on C. albicans was 100 mg/ml while P. incana
cocoa methanol extract was 200 mg/ml.

4. DISCUSSION

Many literatures have reported Multiple Drug
Resistance (MDR) development due to the
indiscriminate use of commercial antimicrobial
drugs commonly used in the treatment of
diseases caused by pathogenic organisms.
Adding to this problem, antibiotics are sometimes
associated with adverse effects on the host,
including hypersensitivity, immune suppression
and allergic response [27]. Measures to
overcome such situations has led to this study of
antimicrobial potency of P. incana for possible
clue as an alternative to replacing some
antibiotics known for their side effects and
inconsistent effects in the purposes they were
manufactured. Plants serve as raw materials for
useful structures that have great potentials in the
synthesis of new chemotherapeutic agents. To
achieve this development of new antimicrobial
drugs was found in the In vitro antibacterial
activity assay as reported by [28]. "Many reports
are available on the antiviral, antibacterial,
antifungal, anthelmintic, anti-mollusca and anti-
inflammatory properties of plants” [29,30]. The
reports of some of these assays have led to the
isolation and characterization of the active
chemical compounds (principle) that confer on
the plants its potentials as antimicrobial and
other therapeutic agents leading to the
development of new drugs for administration in
humans. Crop protection however, is yet to find
popularity in utilising antifungal or antibacterial
property of plants for the development of new
drug formulations for applications commercially.
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Table 6. Antifungal activities exhibited by extracts of Phragmanthera incana

leaves harvested

from cocoa and kolanut

Selected fungi

Zone of inhibition (mm)

PKME

PKAE PCME

Candida albicans 32.0044.00
Aspergillus niger -
Aspergillus flavus -
Sclerotium species -
Dinemasporium spp -
Harposporium spp -
Mycotypha microspora -

- 30.00+2.00 -

Keys: PKME = P. incana kolanut methanol extract, PKAE = P. incana kolanut aqueous extract, PCME = P. incana
cocoa methanol extract and PCAE = P. incana cocoa aqueous extract

Table 7. Antifungal activities exhibited by extracts of leave of Phragmanthera incana growing
on cocoa and kolanut using the food poisoning technique

Plant Aspergillus  A. Sclerotium  Candida Dinemasporium Harposporium Mycotypha
extracts niger flavus  sp albicans spp spp microspora
PKAE - - 12.50+2.00 - - 12.10+1.00 -
PKME - - 15.20+0.50 - 12.50+6.00 16.10+2.00 -
PCME - - 11.60+1.50 - 15.80+0.10 - -
PCAE - - 11.30+1.00 - - 13.40£3.00 -

Keys: PKME = P. incana kolanut methanol extract, PKAE = P. incana kolanut aqueous extract, PCME = P. incana
cocoa methanol extract and PCAE = P. incana cocoa aqueous extract

The phytochemical screening of Phragmanthera
incana leaves exhibited the presence of
phytochemicals such as alkaloids, tannins,
flavonoids, phenols and cardiac glycosides which
are similar to the findings of [31]. The aqueous
extract was found to be least effective in
exhibiting antimicrobial effects on the test
bacteria in the present study. This can be
corroborated by Koduru et al. [32] and Nyembo
et al. [33] also who stated that aqueous extracts
always show little or no antibacterial activity and
this may be connected with the fact that water is
least effective in extracting the active
antimicrobial component(s) present in the leaves
of P. incana. However, the aqueous extract
showed antifungal activity against some of the
test fungi and this could be ascribed to the
anionic components such as thiocyanate, nitrate,
chlorides and sulphate apart from other water
soluble constituents that are present naturally in
the plant material [34].

Phragmanthera incana kolanut methanol extract
showed a higher inhibition than Phragmanthera
incana cocoa methanol extract which could be
due to the phytochemical constituents which are
known to be biologically active and exert
antimicrobial  properties  through  different
mechanisms [35]. The inhibitory activity of plant
extract is also largely dependent on the
concentration, parts of the plant used and the

microbes tested [36]. The differences in the
sensitivity of pathogenic microorganisms may be
due to the differences in concentrations, methods
of extraction used in each study [37] and the little
diffusion properties of these extracts in the agar
and soil composition and water availability [38].

5. CONCLUSION

The present study showed a moderate
antimicrobial potential of the extracts of the
mistletoe, Phragmanthera incana. P. incana
growing on kolanut was better in effectiveness
than P. incana growing on cocoa. It may be
concluded from the present studies that both
extracts can be used as a potential source of
natural antimicrobial compound. Further research
is required for the identification of bioactive
molecule present in the two extracts.
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