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Abstract  
 

The work aimed to evaluate the antibacterial activity of Phragmanthera capitata (Loranthaceae) extracts harvested from 

03 host plants (Psidium guajava, Cirus sinensis and Theobroma cacao) traditionally used in the treatment of a wide 

spectrum of diseases. The phytochemical screening of the extracts was determined using standard reference methods. The 

antibacterial activity of the extracts was evaluated by disk diffusion and liquid microdilution methods on 07 bacterial 

isolates. Qualitative phytochemical analysis indicated the presence of flavonoids, tannins, sterols, phenols and 

polyphenols in all extracts of P. capitata. The evaluation of the antibacterial activity showed that the extracts from the 

stems and haustoria of P. capitata collected from the three host plants are more active than the leaves for all the strains 

tested. This study shows that P. capitata despite its pernicious character could be a source of useful compounds for the 

fight against bacterial diseases. 

Keywords: Phragmanthera capitata, Phytochemical screening, Antibacterial activity, African mistletoe, Loranthaceae, 

host plants. 
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INTRODUCTION 
Parasitism by Loranthaceae is a widespread 

ecological problem around the world [1]. Loranthaceae, 

commonly known as "African mistletoe" are 

chlorophyllian parasitic plants which attach themselves 

to the branches of their hosts via a sucker called 

haustoria, constituting a real physiological and 

structural bridge between the parasite and its host [2]. 

Parasites inflict on their hosts a diversion of water and 

nutritional substances essential to their life. This 

situation results in hypotrophy and wasting of the distal 

part of the host branch [3]. They cause a general 

weakening of host trees characterized by decreased 

growth in height and diameter, reduced flowering, 

fruiting and production of the host, and water loss 

which can lead to death of the distal part of the 

parasitized branches [4]. Mechanical, chemical, 

biological and even integrated control strategies have 

been developed to eradicate or at least reduce the 

invasion of these parasites in crops. These methods all 

have shown their limits [5, 6]. Phragmanthera capitata 

is a ubiquitous and very devastating plant whose 

remarkable ubiquity is suitable for all ecological 

variations in Cameroon [7-9]. Very invasive on 

parasitized host trees, this species has a very wide host 

spectrum compared to other Loranthaceae species [7]. 

Despite its strong pernicious character, P. capitata is 

used in traditional medicine in the treatment of diseases 

such as cancer, diabetes, disorders of the female 

reproductive system, hypertension, hypotension, 

asthma, epilepsy and infectious diseases, the treatment 

of which very often depends on the plants it parasitizes 

[10-12]. Studies have shown that the medicinal 

properties of these plants are dependent on the plants 

they parasitize [13]. The increasingly growing 

resistance of pathogenic organisms to pharmaceutical 

products is pushing researchers to explore plants used 

in traditional medicine for their therapeutic properties 

[14]. In addition, the excessive and / or abusive use of 

antibiotics in livestock farming, agriculture and 
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aquaculture contributes to antimicrobial resistance and 

promotes its spread in the environment, in the food 

chain and in humans [15]. Medicinal plants are now an 

alternative source in the search for new bioactive 

molecules. The aim of this study is to evaluate the 

antibacterial potential in vitro of the Phragmanthera 

capitata extracts collected from three host trees 

(Theobroma cacao, Citrus sinensis and Psidium 

guajava). 

 

MATERIALS AND METHODS 
Harvest 

The leaves, stems and haustoria of P. capitata 

were collected from three host trees (Citrus sinensis, 

Theobroma cacao and Psidium guajava) in December 

2012, in the orchard of the chiefdom of Ndogbong, in 

Douala (Littoral, Cameroon). The identification was 

made at the Plant Biology and Physiology Laboratory 

of the University of Douala-Cameroon. 

 
Fig-1: Theobroma cacao parasitized by Phragmanthera capitata 

 

Extraction 

The leaves, stems and haustoria of P. capitata 

were cut, dried at room temperature in the dark, and 

powdered. The powder from each part of the plant was 

macerated for 48 h in methanol. After maceration, the 

various mixtures were filtered through Whatman N
o
1 

paper, in order to separate the marc from the filtrate. 

The filtrates were concentrated by rotary evaporation in 

a Heidolph brand rotavapor, the operation is repeated 3 

times to obtain dry crude extracts. 

 

Preliminary phytochemical extracts screening  

The qualitative phytochemical study makes it 

possible to detect the presence of secondary metabolites 

in different parts of Phragmanthera capitata by 

coloring and precipitation reactions [16, 17]. 

Specifically, the extracts were screened for alkaloids, 

flavonoids, phenols, anthocyanins, coumarins, 

limonoids, tannins and saponins. Each of the tests was 

qualitatively expressed as absence (-) or presence (+). 

 

Assessment of the antibacterial activities of 

Phragmanthera capitata extracts 

Bacterial strains tested 

The bacterial strains used include two 

reference strains from the American Type Culture 

Collection (ATCC) provided by the University of 

Marseille (Enterobacter aerugenes ATCC 13048 and 

Klebsiella pneumoniae ATCC 11296) and five clinical 

strains isolated from patients at the Institut Pasteur of 

Yaoundé-Cameroon (Bacillus cereus, Enterobacter 

cloacae, Escherichia coli, Klebsiella pneumoniae and 

Staphylococcus aureus), all available at the 

Microbiology laboratory of the University of Yaoundé 

I-Cameroon. 

 

Disc diffusion in solid media  

The antibacterial activity of the 

Phragmanthera capitata leaves extracts, stems and 

haustoria collected from different host trees is 

determined according to the Kirby-Bauer method 

recommended by the NCCLS [18]. This method makes 

it possible to determine the sensitivity of bacteria to the 

extracts. The inoculum is prepared from a young culture 

of 18 to 24 hours incubated at 37 ° C on agar medium. 

A few bacterial colonies are suspended in physiological 

water 0.85% NaCl, and then stirred for a few seconds to 

make it homogeneous. The suspension is adjusted to a 

turbidity of an optical density corresponding to the 0.5 

Mc Farland standards (1x10
8
 CFU/ mL) with a 

spectrophotometer at 630 nm, corresponding to an 

optical density ranging between 0.08 and 0.13. 

Whatman filter paper discs (6 mm in diameter) are 

sterilized in an autoclave then impregnated with 20 µL 

of the extracts 50, 100, 200 and, 300 mg / mL 

corresponds to 1, 2, 4 and 6 mg / disc. Gentamicin was 

used as a reference antibiotic at 500 µg / mL (10 µg / 

disc). The culture medium was Mueller Hinton Agar 

with pH ajusted at 7.2 -7.4. The inoculation is done by 

swabbing the inoculum on the agar with tight streaks 

while rotating the dish 60° three times to ensure good 

distribution. Then, the discs are placed in the dishes on 

the agar previously seeded. After 15 minutes of 

applying the disks, the Petri dishes are incubated at 37° 
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C for 18 to 24 hours. The tests are repeated 3 times, the 

results are read by measuring the diameters of the 

uniformly circular zones of inhibition (mm) using a 

caliper [19]. The results are expressed as the average of 

the values obtained ± the standard deviation. The 

sensitivity of the target bacteria to the different extracts 

was classified according to the diameters of the zones 

of inhibition: Ø <8 mm: non-sensitive bacteria; 9 <Ø 

<14 mm: sensitive bacteria; 15 <Ø <19 mm: very 

sensitive bacteria and Ø> 20 mm: extremely sensitive 

bacteria [20, 21]. 

 

Microdilution in liquid medium  

The inhibition parameters of microbial growth 

by the extracts, which are minimum inhibitory 

concentrations (MIC) and bactericidal (MBC), are 

determined by the microdilution method using a colored 

indicator [22]. In each row of a 96-wells microplate, is 

introduced a volume of 100 µL of Mueller Hinton 

broth. Then 100 µL of the extract diluted in Mueller 

Hinton broth is added to the 1st well. After having 

thoroughly mixed the contents of the 1st well, 100 µL is 

taken, then placed in the 2nd well, and so on until the 

6th well where the remaining 100 µL is removed. 

Therefore, a ½ dilution is obtained between each well 

with a final concentration range varying from 50-

1.5625 mg / mL. Finally, 100 μL of the bacterial 

inoculum concentrated at 2x10
6
 CFU / mL is introduced 

into each well. The last two wells represent negative 

controls: well n° 7 contains culture medium and 

inoculum and well n° 8 contains only Mueller Hinton 

broth. The microplates are sealed and incubated at 37 ° 

C for 18-24 h. The minimum inhibitory concentration 

(MIC) is determined by the use of iodonitrotetrazolium 

(INT) at 2 mg / mL, which is a colorless reagent in its 

oxidized form. As they grow, bacteria release NADH 

into the medium, forming a pink color. The reaction is 

based on electron transfer; the MIC of the extract is the 

smallest concentration for which the color does not turn 

pink after addition of INT [23]. To determine the 

minimum bactericidal concentrations (MBC), a volume 

of 50 µL of the contents of the wells at concentrations 

greater than or equal to the MIC, not having received 

INT was taken and then introduced into 150 µL of broth 

in new microplates. The plates were then incubated for 

48 h at 37° C followed by visualization at INT. All 

concentrations at which no pink coloration was 

observed were taken as bactericides. The smaller 

concentration is considered the minimum bactericidal 

concentration (MBC). The MBC / MIC ratio was used 

to determine the bactericidal (MBC / MIC < 4) or 

bacteriostatic (MBC / MIC ≥ 4) effect of the substances 

tested [24]. 

 

STATISTICAL ANALYSIS 
The results were statistically analyzed by the 

method of variance (ANOVA) using Statgraphic 5.0 

software. The comparison of means is performed by the 

LSD (Least Significant Difference) test. The differences 

are significant when p <0.05. The principal component 

analysis (PCA) by the XLStat 2007 software made it 

possible to reduce a complex data system into a small 

number of dimensions in order to visualize the 

similarities (or the correlation) between the antibacterial 

potential and the extracts of P capitata collected from 

different host plants. 

 

RESULTS  
Qualitative phytochemical analysis 

Phytochemical analysis revealed the presence 

of secondary metabolites in extracts of Phragmanthera 

capitata, a parasite of Psidium guajava (PcPsi), 

Theobroma cacao (PcTh) and Citrus sinensis (PcCi) 

(Table-1). Flavonoids, tannins, sterols, phenols and 

polyphenols are present in all extracts. Anthocyanins 

are also present in all extracts except PcTh and PcCi 

leaves. Coumarins, limonoids and saponins are present 

in all extracts of stems and haustoria and are absent in 

leaves extract of P. capitata from the three (03) host 

plants. Alkaloids, on the other hand, are absent in all 

extracts. 

 

Table-1: Phytochemical screening of Phragmanthera capitata extracts 

P. capitata secondary metabolites  host plants  

Psidium guajava Theobroma cacao Citrus sinensis 

F T H F T H F T H 

Alcaloids - - - - - - - - - 

Phenols and polyphenols + + + + + + + + + 

Flavonoids + + + + + + + + + 

Tannins + + + + + + + + + 

Anthocyanins + + + - + + - + + 

Coumarins - + + - + + - + + 

Limonoids - + + - + + - + + 

Saponins - + + - + + - + + 

Sterols + + + + + + + + + 

F: leaves; T: stems; H: haustoria; +: presence; - : absence 
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Evaluation of the antibacterial activity of 

Phragmanthera capitata extracts 

The results of the zones of inhibition diameters 

around the discs by the diffusion method indicate that 

the methanolic extracts of Phragmanthera capitata 

inhibited the growth of bacterial strains. It is also noted 

that these extracts exert a dose-dependent antibacterial 

activity which varies according to the organ of the 

parasite, the bacterial strains, the concentrations of 

extracts tested and the host plant, even if the diameters 

of the zones of inhibition are not always significantly 

different. Antibacterial activity by the disk diffusion 

method has been identified in a range of concentrations 

from 100 to 300 mg / mL or 1 to 6 mg / disc. The 

extracts of P. capitata, a parasite of Psidium guajava 

(PcPsi) were active on six bacterial strains including 

one Gram- strain (Bacillus cereus) and five Gram + 

strains (Escherichia coli, Enterobacter cloaceae, E. 

aerugenes ATCC 13048, Klebsiella pneumoniae and K. 

pneumoniae ATCC 11296) with diameters of the zones 

of inhibition which varied from 7.17 ± 0.35 to 13.67 ± 

0.31 mm for the leaf extracts; 7.33 ± 0.21 to 15.67 ± 

0.49 mm for stem extracts and 7.07 ± 0.21 to 16.6 ± 

0.35 mm for haustoria extracts. However, E. cloaceae 

and K. pneumonia showed no sensitivity to leaf 

extracts. Stem and haustoria extracts were active 

against all bacterial strains at all concentrations tested 

except E. aerugenes ATCC 13048 which was resistant 

to 1 mg / disc. B. cereus and E. coli are the most 

sensitive strains to different extracts. Staphylococcus 

aureus was resistant to all extracts of P. capitata, host 

of P. guajava (Table-2). The extracts of P. capitata, a 

parasite of Citrus sinensis (PcCi) were active on 4 

bacterial strains including 2 Gram- and 2 Gram + 

strains (B. cereus, S. aureus, K. pneumoniae and K. 

pneumoniae ATCC 11296) with diameters of the zones 

of inhibition which varied from 7 ± 0.5 to 11 ± 1.0 mm 

for the leaf extract; 6.5 ± 0.1 to 12.5 ± 0.5 mm for the 

stem extract and 6.33 ± 0.15 to 12 ± 1 mm for the 

extract of haustoria. E. coli, E. cloaceae and E. 

aerugenes ATCC 13048 were resistant to all extracts. 

Only the stem extract was active on S. aureus. K. 

pneumoniae and K. pneumoniae ATCC 11296 were the 

strains most sensitive to extracts of stems and haustoria, 

but also to extract of leaves from 4 mg / disc. B. cereus 

is sensitive to the leaf extract from 4 mg / disc (Table-

3).  

 

The extracts of P. capitata, a parasite of 

Theobroma cacao (PcTh) were active on 2 bacterial 

strains including 1 Gram- strain and 1 Gram + strain (B. 

cereus and K. pneumoniae ATCC 11296) with 

diameters (inhibition zones) ranged from 6.5 ± 0.1 to 10 

± 0.2 mm for the leaves, 6.33 ± 0.15 to 8.33 ± 0.31 mm 

for stem extracts and 6.33 ± 0.21 to 8.83 ± 1.04 mm for 

haustoria extracts. S. aureus, E. cloaceae, E. coli, E. 

aerugenes ATCC 13048 and K. pneumoniae were 

resistant to all concentrations of the extracts. B. cereus 

was sensitive to leaf extract, starting at 6 mg / disc, for 

stem extract and starting at 2 mg / disc. Compared with 

P. capitata extracts, gentamicin, the reference 

antibiotic, was significantly more active (p <0.05) on all 

strains tested with diameters of the zones of inhibition 

around the discs varying from 21.67 ± 1.53 at 37.33 ± 

1.53 mm (Table-4). 

 

E. coli was very sensitive to extracts from 

stems and haustoria and sensitive to extracts from 

leaves of PcPsi. B. cereus was sensitive to all extracts 

except PcCi haustoria and PcTh stems. E. cloaceae and 

E. aerugenes ATCC 13048 were sensitive only to 

extracts from PcPsi stems; K. pneumoniae ATCC 

11296 was sensitive to all extracts except extracts from 

PcCi and PcTh leaves. K. pneumoniae was only 

sensitive to extracts from the leaves, stems and 

haustoria of PcCi. Staphylococcus was sensitive only to 

PcCi stem extract. All the bacterial strains tested were 

extremely sensitive to gentamicin. 

 

The main component analysis of the inhibition 

zones diameters of the different extracts makes it 

possible to group together the extracts of P. capitata 

according to their antibacterial potential which induce 

an inhibition of the bacterial strains tested (Figure-2). It 

emerges from this analysis 04 distinct groups 

representing the efficacy of extracts of P. capitata on 

the bacterial strains tested including group 1 (green), 

group 2 (red), group 3 (yellow) and group 4 (blue). 

Group I represents the most active extracts which 

include extracts of leaves (at 4 and 6 mg / disc), stems 

and haustoria of PcPsi, followed by moderately active 

group II grouping together extracts of stems at 2, 4 and 

6 mg / mL of PcCi. Group III, the least active 

represented by extracts of leaves at 4 and 6 mg / mL, 

stems at 1 mg / mL and haustoria of PcCi and group IV 

representing weakly active extracts: the extract of 

leaves at 1 and 2 mg / mL of PcPsi, 1 and 2 mg / mL 

PcCi leaves and all PcTh extracts. It turns out, taking 

into account the results of the inhibition diameters that 

the most active extracts are PcPsi extracts and the 

weakly active extracts are PcTh extracts. 

 

The antibacterial activity of the P. capitata 

extracts is confirmed by the microdilution method 

which demonstrates the bactericidal or bacteriostatic 

character of the P. capitata extracts by determining the 

inhibition parameters, MIC (Minimum Inhibitory 

Concentration) and MBC ( Minimum Bactericidal 

Concentration) (Tables-5, 6-7). These concentrations 

ranged from 6.25 to 200 mg / mL. MICs and CMBs of 

PcPsi extracts ranged from 6.25 to 50 mg / mL, leaf 

extract ranged from 25 to 50 mg / mL while stem and 

haustoria extracts ranged from 6.25 at 50 mg / mL. The 

MBC / MIC ratios strictly less than 4 show that the 

extracts of the leaves, stems and haustoria are 

bactericidal on the strains tested except E. cloaceae for 

the extract of the stems and B. cereus for the extract of 

haustoria where the ratio was equal to 4 signifying that 

these extracts are bacteriostatic on these strains. The 

MBC, as well as the MBC / MIC ratio of stem extracts 
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and haustoria on E. aerugenes strain ATCC 13048 

could not be determined. 

 

The MICs and MBCs of the PcCi extracts 

ranged from 12.5 to 200 mg / mL. The MIC of the leaf 

extract was 200 mg / mL for K. pneumoniae and higher 

than 200 mg / mL for B. cereus, S. aureus and K. 

pneumoniae ATCC 11296, the MBCs as well as the 

MBC / MIC ratio could not be determined. The MICs 

of the PcTh extracts were higher than 200 mg / mL on 

the 2 strains tested (B. cereus and K. pneumoniae 

ATCC 11296). MBCs could not be determined. 

Gentamicin was bactericidal (MBC / MIC) on all 

strains tested. 

 
Table-2: Inhibition zones diameters of the extracts of Phragmanthera capitata, a parasite of Psidium guajava on 

bacterial strains 
P. capitata 

extracts 
 Diameters of inhibition zones (mm) 

 
Concentration 

(mg/disc) 
BC (-) SA (-) EClo (+) EC (+) EA (+) KP (+) KP* (+) 

 

 

Leaves 

1 7.17a ± 0.35 - - - - - - 

2 
7.83ab   ±  
0.67 

- - 7.67a ± 0.42 - - 7.33a ± 0.31 

4 8.67bc  ± 0.31 - - 12c  ± 1 - - 
7.67ab  ± 

0.76 

6 10.33de ± 0.70 - - 13.67cd ± 0.31 8.17a ± 0.76 - 10de ± 1 

 

 

Stems 

1 9.33cd  ± 0.31 - 7.33ab ± 0.21 10 b  ± 1 - 7.5a ± 1.32 9cd  ± 0.5 

2 11e ± 0.50 - 7.67ab  ± 0.76 12.67c  ± 2.09 9.83ab  ± 0.49 9abc ± 0.5 10de ± 1 

4 11.5e  ± 1.32 - 8.33bc  ± 0.31 14.67de ± 1.53 
11.17bc  ± 

1.04 
10bcd ± 1 11e ± 0.5 

6 11e ± 0.60 - 9c  ± 0.5 15.67e  ± 0.49 
12.33c  ± 
0.31 

10.33cd  ± 
0.31 

12.67f  ± 
0.76 

 

 

Haustoria 

1 11e ± 0.50 - 7.07a ± 0.21 9.67 b  ± 1.53 - 7.67a ± 0.31 
8.67bc  ± 

0.31 

2 14.5f  ± 1.32 - 7.33ab  ± 0.42 12.67c  ± 1.53 8.17a ± 0.76 8.67ab  ± 0.76 10de ± 1 

4 13.83f  ± 0.76 - 7.67ab  ± 0.31 16.6e  ± 0.35 9.5ab  ± 0.5 9.67bc  ± 1.53 10.5e  ± 0.5 

6 14f  ± 0.5 - 9.33c  ± 0.31 15.67e  ± 0.31 9.83ab  ± 0.76 
11.33 d  ± 

0.76 

12.67f  ± 

1.15 

Gentamicin 10 µg/disc 27 g  ± 1 
26.83 ± 
0.76 

21.67 d  ± 1.53 37.33f  ± 1.53 
29.67 d  ± 
2.08 

25e ± 1 24 g  ± 1 

BC : Bacillus cereus ; EClo : Enterobacter cloacae ; EC : Escherichia coli ; EA : Enterabacter aerugenes  ATCC 13048 ; KP : 

Klebsiella pneumoniae ; KP* : Klebsiella pneumoniae ATCC 11296 ;  (-) : Gram - ; (+) Gram +. - : no inhibition. The values are 

expressed as mean ± standard deviation (n = 3). Numbers with the same letter in the same column are not significantly different (p 

<0.05) 

 
Table-3: Inhibition zones diameters of the extracts of Phragmanthera capitata, a parasite of Citrus sinensis on bacterial 

strains 
P. capitata 

extracts 

 Diameters of inhibition zones (mm) 

 Concentration 

(mg/disc) 

BC (-) SA (-) EClo (+) EC(+) EA 

(+) 

KP (+) KP * (+) 

 1 - - - - - - - 

Leaves 2 - - - - - - - 

 4 7.5
ab

  ± 1.32 - -           - - 8.33
ab

  ± 0.91 7
ab

 ± 0.5 

 6 9
 b
  ± 1 - - - - 11

c
  ± 1 7.5

bc 
 ± 0.5 

 1 6.5
a
 ± 0.1 10

a
 ± 1 - - - 7

a
 ± 0.1 7.67

bc
  ± 0.31 

Stems 2 9.17
 b
  ± 0.76 10.5

ab 
 ± 0.5 - - - 11

c
  ± 0.5 10

 d
  ± 0.5 

 4 12.3
c
  ± 0.76 11.83

c
  ± 0.76 - - - 12.5

c 
 ± 0.5 11.67

e
  ± 0.76 

 6 11.67
c
  ± 

1.53 

11.5
bc 

 ± 0.5 - - - 11.83
c
  ± 0.76 10

 d
  ± 0.5 

 1 - - - - - 9
 b
  ± 1 6.33

a
 ± 0.15 

Haustoria 2 - - - - - 9.33
 b
  ± 0.65 7.83

bc
  ± 0.76 

 4 - - - - - 11.33
c
  ± 1.52 8.33

c
  ± 0.31 

 6 - - - - - 12
c
  ± 1 10.33

 d 
 ± 0.2 

Gentamicin 10 µg/disc 27
 d
  ± 1 26.83

 d
  ± 0.76 21.67 ± 

1.53 

37.33 ± 

1.53 

29.67 

± 2.08 

25
 d
  ± 1 24

f
  ± 1 

BC : Bacillus cereus ; EClo : Enterobacter cloacae ; EC : Escherichia coli ; EA 13048 : Enterabacter aerugenes  ATCC 13048 ; KP : 

Klebsiella pneumoniae ; KP 11296 : Klebsiella pneumoniae ATCC 11296 ; (-) : Gram - ; (+) Gram +. - No inhibition. The values are 

expressed as mean ± standard deviation (n = 3). Numbers with the same letter in the same column are not significantly different (p 

<0.05) 
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Table-4: Inhibition zones diameters of the extracts of Phragmanthera capitata, a parasite of Theobroma cacao on bacterial 

strains 

P. capitata 

extract 

 Diameters of inhibition zones (mm) 

 Concentration 

(mg/disc) 

BC (-) SA (-) EClo 

(+) 

EC (+) EA (+) KP 

(+) 

KP * (+) 

 1 7.17ab  ± 0.76 - - - - - - 

Leaves 2 7.83bcd  ± 0.76 - - - - - 6.5a ± 0.1 

 4 9def ± 0.1 - - - - - 6.83a ± 0.15 

 6 10fgh ± 0.2 - - - - - 7.67 b  ± 0.31 

 1 - - - - - - - 

Stems 2 - - - - - - - 

 4 - - - - - - 6.33a ± 0.15 

 6 6.33a ± 0.15 - - - - - 8.33 b  ± 0.31 

 1 - - - - - - - 

Haustoria 2 6.33a ± 0.21 - - - - - - 

 4 7.83bcd  ± 0.35 - - - - - 6.5a ± 0.5 

 6 8.83def  ± 1.04 - - - -  8.33 b  ± 0.21 

Gentamicin 10 µg/disc 27 g  ± 1 26.83 ± 

0.76 

21.67 ± 

1.53 

37.33 ± 

1.53 

29.67 ± 

2.08 

25 ± 1 24c  ± 1 

BC : Bacillus cereus ; EClo : Enterobacter cloacae ; EC : Escherichia coli ; EA : Enterabacter aerugenes  ATCC 13048 ; KP : 

Klebsiella pneumoniae ; KP* : Klebsiella pneumoniae ATCC 11296 ; (-) : Gram - ; (+) Gram +. - No inhibition. The values are 

expressed as mean ± standard deviation (n = 3). Numbers with the same letter in the same column are not significantly different (p 

<0.05) 

 

PsiF, PsiT and PsiH: Leaves extracts, stems and haustoria of Psidium guajava, ThF, ThT and ThH: Leaves extracts, 

stems and haustoria of Theobroma cacao, CiF, CiT and CiH: Leaves extracts, stems and haustoria of Citrus sinensis. The 

numbers 1, 2, 4 and 6 accompanying the extract codes represent the concentrations tested in µg / disc. 

 

 
Fig-2: Principal component analysis based on the inhibitory activity of different extracts of Phragmanthera capitata at different 

concentrations on the bacterial strains tested 
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Table-5: Inhibitory and bactericidal properties of extracts of Phragmanthera capitata, a parasite of Psidium guajava 
Bacterial 

strains 

Leaves (mg/mL) Stem (mg/mL) Haustoria (mg/mL) Gentamicin (µg/mL) 

MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC 

BC 25 25 1 6.25 12.5 2 6.25 25 4 62.5 62.5 1 

EA* 25 25 1 50 nd nd 50 nd nd >125 nd nd 

EClo 25 50 2 12.5 50 4 25 50 2 >125 nd nd 

EC 50 50 1 6.25 6.25 1 50 50 1 >125 nd nd 

KP 50 50 1 50 50 1 50 50 1 31.25 62.5 2 

KP* 25 50 2 6.25 6.25 1 50 50 1 62.5 62.5 1 

BC : Bacillus cereus ; EClo : Enterobacter cloacae ; EC : Escherichia coli ; EA *: Enterabacter aerugenes ATCC 13048 ; KP : 

Klebsiella pneumoniae ; KP* : Klebsiella pneumoniae ATCC 11296 ; MIC : Minimum inhibitory concentration ; MBC : Minimum 

bactericidal concentration. 
 

Table-6: Inhibitory and bactericidal properties of extracts of Phragmanthera capitata, a parasite of Citrus sinensis 
Bacterial strains Leaves (mg/mL) Stems (mg/mL) Haustoria (mg/mL) Gentamicin (µg/mL) 

MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC 

BC >200 nd nd 12.5 25 2 >200 nd nd 62.5 62.5 1 

KP 200 nd nd 200 nd nd >200 nd nd 31.25 62.5 2 

KP* >200 nd nd 25 50 2 >200 nd nd 62.5 62.5 1 

SA >200 nd nd 25 50 2 >200 nd nd 15.62 31.25 2 

BC: Bacillus cereus; KP : Klebsiella pneumoniae ; KP* : Klebsiella pneumoniae ATCC 11296 ; MIC : Minimum inhibitory 

concentration ; MBC : Minimum bactericidal concentration. 
 

Table-7: Inhibitory and bactericidal properties of extracts of Phragmanthera capitata, a parasite of Theobroma cacao 
Bacterial strains Leaves (mg/mL) Stems (mg/mL) Haustoria (mg/mL) Gentamicin (µg/mL) 

MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC MIC MBC MBC/MIC 

BC >200 nd nd >200 nd nd >200 nd nd 62.5 62.5 1 

KP* >200 nd nd >200 nd nd >200 nd nd 62.5 62.5 1 

BC : Bacillus cereus ; KP* : Klebsiella pneumoniae ATCC 11296 ; MIC : Minimum inhibitory concentration ; MBC : Minimum 

bactericidal concentration. 

  

DISCUSSION 
This study allowed evaluating the antibacterial 

activity of Phragmanthera capitata extracts collected 

from three (03) host plants out of seven (07) bacterial 

strains including two (02) reference strains and five 

(05) clinical strains. The results obtained indicate that 

the extracts of P. capitata harvested from Psidium 

guajava, Citrus sinensis and Theobroma cacao show 

different degrees of growth inhibition. These 

differences depend on the microbial strain, the 

concentration of extract tested, the parasite organ and 

the host plant. The strains: Bacillus cereus, Escherichia 

coli, Enterobacter cloaceae, E. aerugenes ATCC 

13048, Klebsiella pneumoniae and K. pneumoniae 

ATCC 11296 had variable sensitivity depending on the 

extracts of P. capitata. On the other hand, 

Staphylococcus aureus has been shown to be resistant 

to all extracts except the stems of P. capitata harvested 

from Citrus sinensis. This difference is due to the 

difference in cell wall structure between Gram + 

bacteria and Gram- bacteria [25]. Generally speaking, 

Gram- bacteria, independently of the cell membrane 

(peptidoglycan), have an additional layer: the outer 

membrane, which is made up of phospholipids, proteins 

and lipopolysaccharides. This membrane is 

impermeable to most molecules. Peptidoglycan, on the 

other hand, is porous and allows many substances to 

pass through, which is not the case with the outer 

membrane of Gram-opposed bacteria. Consequently, 

this results in a higher resistance of Gram- strains 

against the activity of the prepared plant extracts [26, 

27].  

 

All the bacterial strains tested were extremely 

sensitive to the reference antibiotic gentamicin. On the 

other hand, the antibacterial activity of the extracts on 

the strains tested was very low compared to gentamicin, 

which can be explained by the fact that the standard is a 

pure compound compared to the extracts which are not 

pure, but crude [28, 29]. Holetz [30] and Toyang [31] 

consider that extracts with an MIC <100 µg / mL have 

good antibacterial activity; between 100 <MIC <500 µg 

/ mL, moderate activity; 500 <MIC <1000 µg / mL, low 

activity and finally inactive for MIC> 1000 µg / mL. 

 

The smallest MIC observed in this study is 

6250 µg / mL, which shows that the extracts of P. 

capitata have a relative activity on the strains tested, 

although the MBC / MIC ratio has shown that these 

extracts are bactericidal. These results are in agreement 

with the work of Osadebe and Akabogu [32] who report 

that the methanolic extracts of Loranthus micranthus 

exhibited antibacterial activities against Bacillus subtilis 

and Escherichia coli with MICs of 1580 and 1480 µg / 

mL. On the other hand, Orhue [33] report that extracts 

from Tapinanthus dodoneifollus leaves harvested from 

T. cacao had MICs of 8.6 and 70 µg / mL on Klebsiella 

aerogenes and Staphylococcus aureus, respectively. 

  

The absence of alkaloids in the extracts 

revealed by phytochemical analysis could also justify 

this relative activity of P. capitata. Soheil [34] noted an 

antibacterial activity of extracts of Loranthus 

micranthus, a parasite of Cola acuminata and Persea 

americana. They indicate an abundance of alkaloids in 

these extracts and point out that this is responsible for 
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their antimicrobial activity. Yusuf [35] also note that 

Viscum album harvested from Theobroma cacao had a 

higher antibacterial activity than V. album harvested 

from Cola nitida, and justify this activity by the 

presence of the alkaloids in extracts of V. album 

harvested from Theobroma cacao. The relative activity 

of the extracts on the bacterial strains tested in this 

study could justify the low use of P. capitata in the 

treatment of infectious diseases revealed by 

ethnobotanical surveys [12]. It is necessary to specify 

that a result observed during the evaluation of a raw 

extract is the component of two parameters: the 

intrinsic activity of a product, on the one hand, and on 

the other hand, its relative quantity in the extract. Thus, 

the marked activity of an extract may just as well come 

from a small amount of very active constituents, as 

from a large amount of low active constituents. In 

addition, an observed activity may result from the sum 

of the activities of several constituents [36, 37]. 

 

CONCLUSION 
The phytochemical screening of the extracts of 

P. capitata collected from the different hosts showed 

the presence of a variety of secondary metabolites such 

as flavonoids, phenols, tannins, anthocyanins and 

sterols in all extracts except for alkaloids. The 

evaluation of the antibacterial and antioxidant 

properties in vitro showed that stems and haustoria 

extracts are more active than those of leaves and this 

variation is also observed depending on the host plant. 

The results show that although the extracts of P. 

capitata reduce the proliferation of the bacterial strains 

tested but at very high doses, these extracts appear to 

have a low antibacterial potential. It would be wise to 

conduct further studies by performing bioguided 

fractionations of the active extracts in order to 

characterize and isolate the compounds from the 

fractions that will be shown to be active by more 

efficient methods. 
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