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Abstract
The methanolic extract of the stem bark of Thomandersia hensii (Acanthaceae), was screened for its
phytochemical constituents, in vitro antioxidant and antimicrobial activities using standard procedures.
The results revealed the presence of alkaloids, polyphenols, sugars and steroids. T. hensii extract showed
significant 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activity (IC50 = 0.1343±0.0262
µg/ml), and polyphenol content (118.08±0.95 mg/g of extract). Chromatographic separation of the
extract led to the isolation of four compounds among which two were identified to bergenin and sitosterol
3-O-ß-D-glucopyranoside. In vitro antimicrobial activities of the extract and identified compounds
showed growth inhibition of Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae,
Staphylococcus aureus, Staphylococcus saprophyticus, Shigella flexneri, Salmonella typhimurium and
Candida albicans. Also, bergenin exhibited antibacterial activity against an amoxicilline resistant P.
aeruginosa strain. This study showed that T. hensii extract is rich in phenolic compounds, contains
bergenin and sitosterol 3-O- ß -D-glucopyranoside, and possess antioxidant and antimicrobial activities.
Keywords: Thomandersia hensii; medicinal plant; phytochemistry; antioxidant activity; antimicrobial
activity.

1. Introduction
The greater part of death due to infectious diseases as pneumonia, tuberculosis, measles,
HIV/AIDS, malaria and diarrhea occur in developing countries. In these countries, people are
not capable to insure health expenditure, due mostly to their extreme poverty [1].
This situation becomes more alarming since there is the emergence of resistant microbial
strains that compromise therapies based on conventional drugs [2].
With such obstacles in the use of available antimicrobials, it is essential to look for new
sources of cheaper, and more efficient drugs with broad spectrum of action.
One strategy of this research is to explore the plants used in traditional medicine. Indeed, the
use of therapeutic plants (herbal medicine) is very old and currently WHO estimates that for
the fight against many diseases, about 80% of the African population still uses traditional
medicine for which the majority of therapies involve the usage of medicinal plants extractives
[3]
. It seems clear that plant species with such great importance for the health of populations be
subjected to scientific evaluation in order to ensure their better use.
In this paper, we present the phytochemical study and antimicrobial evaluation of the stem
bark of Thomandersia hensii, an African medicinal plant of the Acanthaceae family.
Thomandersia hensii is a shrub of 1 to 4 m height (Fig. 1) that grows in the dense forests of
Cameroon, Gabon, South west of Nigeria and the Democratic Republic of Congo.
A decoction of the leaves is used in Cameroon, Gabon and the Democratic Republic of Congo
in the treatment of diarrhea. An infusion of the roots is used in some cases of urinary tract
infections, intestinal parasites and as a tonic in cases of weakness and tiredness [4]. The
methanol extract is active against P. falciparum [5].
The study of this plant is justified by the fact that it is not only widely used in the African
traditional medicine, but also because to date, it has not been submitted to any phytochemical
study.
The aim of our study was to extract, isolate, purify and characterize the different chemical
constituents of the stem bark of T. hensii, and subsequently evaluate the free radical
scavenging and the antimicrobial activities of the raw extract and isolated molecules.
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Fig 1: T hensii plant parts: (a) = leaves; (b) = trunk.

2. Material and methods
2.1. Plant material
Stem bark of Thomandersia hensii De Wild and Th. Dur
(Acanthaceae) was collected in February 2012 from the
Mondah forest near Libreville, in the Estuaire Region
(Gabon). The plant was identified, and a Voucher specimen
(N° 2098) was deposited in the National Herbarium of
Gabon, Libreville.
2.2. Extraction
The stem barks of T. hensii were dried and ground. The
powder obtained (932 g) was extracted at room temperature
with hexane (1.5 L, 2 x 72 hours). The filtrate (1) obtained
was evaporated, resulting in 1.5 g of hexane extract. The
defatted material obtained after hexane extraction (745 g)
was then extracted at room temperature with methanol
(MeOH) (1.6 L, 2 x 72 hours). The filtrate (2) obtained was
evaporated, resulting in 21.73 g of methanol extract.
2.3. Chemical screening
The plant extract was screened for its qualitative chemical
composition, using standard methods described in the
literature [6-7]. The identification of the following groups was
considered: alkaloids, flavonoids, phenols, reducing sugars,
saponosides, sterols-triterpenes and sugars.
Alkaloids 0.5 g of each extract was agitated with 5 ml of
hydrochloric acid in a steam bath, then 1 ml aliquots of
filtrate were treated with a few drops of Mayer’s reagent or
Dragendorff’s reagent. The presence of a precipitate after
treatment with either reagent is a preliminary indicator of the
presence of alkaloids. To remove non-alkaloid compounds
that could lead to false-positive reactions, part of the extract
was alkalinized with 40% ammonia solution then treated
twice with chloroform. The second chloroform extract was
concentrated and then retested with the Mayer and
Dragendorff reagents. Flavonoids were detected by using the
Shibata reaction or cyanide test. Briefly, 3 ml of extract was
evaporated and the residue was dissolved in 2 ml of 50%
methanol, then a few magnesium shavings and a few drops of
concentrated hydrochloric acid were added. The development
of a red-orange or purplish color indicates the presence of
flavones aglycones. Polyphenols and tannins Boiled
aqueous extract (1 ml) was mixed with 1% ferric chloride. A
black-blue color indicates the presence of gallic tannins and a
dark green color tannin catechist. When both were detected
in the same extract, they were separated with Styasny’s
reagent. A drop of the extract was placed on a slab of silica
gel and eluted in an atmosphere saturated with

chloroform/acetic acid/formic acid (5:4:1). Then the plates
were sprayed with 10 ml of methanol solution at 5% nitrous
acid and heated in an oven at 80 °C for 10 min. The presence
of tannins is revealed by the appearance of blue spots, while
polyphenols are revealed by a violet-blue, pink-orange, pinkviolet, or red coloration. Reducing sugars One milliliter of
extract was dissolved in 2 ml of distilled water and 1 ml of
Fehling liquor and boiled for 30 min. The formation of a
brick-red precipitate indicates the presence of reducing
sugars. Saponosides 1% of each sample decoction was
returned gradually in 10 ml test tube for a final volume of 10
ml. After two vigorous shakes, the tubes were left to stand
for 15 min and the height of the foam was measured. The
tube in which the height of the foam was at least 1 cm,
showed the presence of saponosides. However, the height of
the foam indicated the value of the foam index. Sterols and
triterpenes These families of compounds were identified by
using the Lieberman–Burchard reaction. Briefly, 0.5 g of
extract was dissolved in 0.5 ml of chloroform in 0.5 ml of
acetic anhydride, and cooled on ice before carefully adding
sulfuric acid. A change in color from purple to blue indicates
the presence of sterols, while a green or purple-red color
indicates the presence of triterpenes. Sugars: a little quantity
of the extract was dissolved in an ethanol/α-naphthol
(99%/1%) solution contained in a test tube, then allowed to
run on the tube wall few drops of concentrated sulphuric
acid. Sugars presence was detected by the emergence of a red
ring at the interface.
For all the families tested, according to the precipitation or
color intensity of each tube, following evaluations were
given: (+++); (++); (+).
2.4. Determination of free radical scavenging activity
The antiradical activity of T. hensii extract was determined
according to the method described by Nantia et al. [8].
Briefly 980 µl of freshly prepared DPPH solution (40 µg/ml)
was introduced in tubes and the extract or standard vitamin C
(0.02, 0.2, 2, 20, and 200 µg/ml) were added. After 30 min
the change from the radical to the non-radical form leads to
the disappearance of the purple coloration of DPPH, which
was recorded by spectrophotometry at 517 nm. The
inhibitory potential of extracts was expressed through their
inhibitory concentration fifty (IC50).
2.5. Determination of total phenolic content
The amount of total phenolics in T. hensii extracts were
determined with Folin– Ciocalteu reagent according to the
method of Singleton and Rossi [9], with slight modification
using gallic acid as a standard. Briefly, in 200 µl of extract (2
µg/ml) was added 500 µl of 1/10 diluted Folin reagent and 20
% Na2CO3. The mixture was allowed to stand for 30 min
with intermittent shaking, and the absorbance was measured
at 730 nm using a UV-Vis spectrophotometer (Jenway 6100,
Dunmow, Essex, U.K). The total phenolic content was
determined as mg of gallic acid equivalent per gram of plant
extract using an equation obtained from the standard gallic
acid calibration graph.
2.6. Fractionation and purification
15.77 g of the methanol extract obtained (21.73 g, 2.33%)
was submitted to flash chromatography on a 70-230 mesh
silica gel column (270 g) with stepwise gradient elution by nhexane/EtOAc mixtures (100:0; 80:20; 50:50; 0:100), and
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EtOAc/MeOH mixtures (50:50; 0:100). Twenty nine column
fractions, each containing 100 ml were collected and
combined according to their TLC profiles on precoated
Kiesegel 60 F254 plates developed with CH2Cl2/MeOH
mixtures. Four groups of fractions F1 (1-5), F2 (6-13), F3
(14-20) and F4 (21-29), respectively, were eluted. The
fraction F1 obtained in a very little quantity (1.2 mg) was not
studied. Fraction F2 (11.2 g) was subjected to column
chromatography over Si gel (70-230 mesh) eluting with
CH2Cl2/MeOH gradient of increasing polarity resulting in the
isolation of four compounds: (G1) (2.2 mg), (G2) (15 mg),
(G3) (20 mg) and (G4) (1.5 mg). Fraction F3, after
concentration and chromatography over Si gel eluting with

petroleum ether/EtOAc (85:15) gradient of increasing
polarity afforded (G2) (8 mg), (G3) (2.0 mg) and (G4) (0.5
mg). Fraction F4 appeared on the thin layer chromatography
(TLC) plate under different system as a very complex
mixture and so, due to its quantity, was abandoned.
Compounds G2 and G3, after spectroscopic analysis and
comparison of their spectroscopic and physical data with
those reported in the literature [10-11], were identified
respectively to bergenin and sitosterol 3-O-ß-Dglucopyranoside (Fig. 2). The extraction scheme is shown
below (Fig. 3).

Fig 2: Chemical structures of isolated and identified compounds.

Fig 3: Extraction and fractionation scheme of the stem bark of T. hensii.

2.7. Microbiological surveys
2.7.1. Microorganisms
Seven bacterial species, Gram-positive (Staphylococcus
aureus and Staphylococcus Saprophyticus) and Gramnegative (Escherichia coli, Klebsiella pneumoniae,

Pseudomonas aeruginosa, Salmonella typhimurium and
Shigella flexneri), and the yeast Candida albicans obtained
from “Centre Pasteur du Cameroun”, were used for the
antimicrobial tests. The strains were maintained on agar slant
at 4 °C in the laboratory, where the antimicrobial tests were
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Journal of Pharmacognosy and Phytochemistry

performed. The strains were activated at 37 °C for 24 h on
Tryptica soy agar or Sabouraud glucose agar supplemented
with chloramphenicol respectively for bacteria and fungi
prior to any screening. Mueller Hinton agar and Brain Hearth
Infusion (BHI) were used for the antimicrobial assays [12].
2.7.2. Antimicrobial activity
The antimicrobial activities of the extracts and isolated
compounds were determined using the Berghe and Vlietnick
agar-well diffusion method [13]. Plates containing 30 ml of
sterile nutrient broth were inoculated with standardized
inoculate prepared using a cell suspension of about 1.5×106
CFU/ml “colony forming units per milliliter”. Four wells of 5
mm diameter were made on each plate with sterile Pasteur
pipette and 50 µl of the plant extract and isolated molecule at
a concentration of 20 mg/ml was dispensed into each well.
The sample was allowed to diffuse into the medium for
1hour at room temperature and then, it was incubated for 24
hours at 37 °C. The zones of growth inhibition were
measured and recorded in millimeter. The negative control
was set up in a similar manner except that the extract was
replaced with sterile distilled water. All the testing was done
in duplicate. For the positive control, two reference
antibiotics (amoxicillin and gentamycin) were used in a
similar manner and at the same concentration (20 mg/ml).
2.8. Data analyses
Data were expressed in mean ± standard deviation, and for
the anti-radical activity, the inhibitory concentration fifty
(IC50 value is the amount of the antioxidant required to
decrease the initial DPPH radical concentration to 50%) of
the extract was determined using Graph Pad Prism software.
Differences between fractions assessed by one factor
ANOVA followed by the Student-Newman-Keuls test.
3. Results
3.1. Qualitative analysis of phytochemical screening
Phytochemical screening using qualitative analysis on the
stem bark of T. hensii methanol extract showed the presence

of the following constituents: alkaloids, polyphenols, sugars
and terpenoids. However, flavonoids, reducing sugars and
saponosides were not detected in the plant. The details on
phytochemical screening results are shown in Table 1.
Table 1: Qualitative analysis of phytochemical constituents of the
stem bark of T. hensii.
Phytochemical constituents
Alkaloids
Flavonoids
Phenols
Reducing sugars
Saponosides
Sugars
Triterpenes /Sterols

Stem bark extract
++
+++
+++
+++

+++ Very intense, ++ intense, + weak, − absent.

3.2. Chromatographic and antimicrobial analysis
Chromatographic separation of the stem bark of T. hensii
(Acanthaceae) led to the isolation of four compounds, among
which two were identified to known bergenin (G2) and
sitosterol 3-O-ß-D-glucopyranoside (G3).
The antimicrobial activities of the extract and isolated
compounds were evaluated against some pathogenic strains
using the agar-well diffusion method. Inhibition diameters
obtained are shown in Table 2. T. hensii significantly
inhibited the growth of E. coli (ID= 8 mm), P. aeruginosa
(ID= 8 mm), S. aureus (ID= 8 mm), S. saprophyticus (ID=
10 mm), S. flexneri (ID= 11 mm), S. thyphimurium (ID= 8
mm); while it has no effect on K. pneumoniae, and C.
albicans. Among different microorganisms, purified
compounds sitosterol 3-O-ß-D-glucopyranoside (G3) and in
some extent bergenin (G2) selectively inhibited the growth
of P. aeruginosa, S. aureus and S. flexneri. This suggest that
T. hensii has a large antimicrobial spectrum than the purified
compounds,
bergenin
and
sitosterol
3-O-ß-Dglucopyranoside.

Table 2: Inhibition diameters of the extract and isolated compounds.
Microorganisms
E. coli
P. aeruginosa
K. pneumoniae
S. aureus
S. saprophyticus
S. flexneri
S. thyphimurium
C. albicans

Extract
8
8
8
10
11
10
-

G2
0
12
0
0
0
0
0
0

3.3. Total phenolic content and radical scavenging effect
The methanol extract of the stem bark of T. hensii exhibited a
total phenolic content of 118.08±0.95 mg/g extract, and a
DPPH radical scavenging activity (IC50) of 0.1343±0.0262
µg/ml, significantly lower (P˂0.001) than the reference
compound, vitamin C (0.267±0.009 µg/ml).

Inhibition diameters (ID in mm)
G3
Amoxicillin
0
8
8
0
8
8
0
8
14
0
19
0
-

Gentamicin
17
26
26
20
26
-

4. Discussion
The chemical screening that we did, revealed that T. hensii
contained biomolecules potentially active against some
bacterial and fungal pathogenic strains. These included
triterpenes and sterols, which play an important function in
healing scar and wound, and that have been shown to be
cardiotonic and antiparasitic [14, 15]; polyphenols, that are
antibacterials, antifungals and antiseptic; alkaloids which are
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stimulants, antibiotics, antifungals and pest-destroying [14].
Sugars
have
antitussive,
expectorant,
analgesic,
immunomodulatory and cytoprotective properties [14].
So from this observation, it can be possible to justify the
common usage of T. hensii in traditional medicine for the
treatment of several diseases by the presence in its stem bark
of many potentially active biomolecules, including
terpenoids, phenols and alkaloids. The confirmation of this
came from the results obtained after in vitro antimicrobial
analysis of the extract and isolated molecules. Hence, the
crude extract has an inhibitory activity on the growth of S.
typhimurium, S. flexneri and S. saprophyticus, with inhibition
diameters of 10 mm, 11 mm and 10 mm respectively. In the
same way, compound G2 presented inhibitory activity on the
growth of P. aeruginosa with an inhibition diameter of 12
mm. P. aeruginosa, S. aureus and S. flexneri presented a very
weak sensitivity vis-à-vis compound G3, as well as E. coli,
P. aeruginosa and S. aureus for the crude extract. Overall, C.
albicans, K. pneumoniae and S. saprophyticus proved
insensitive to G2 and G3, amoxicillin and gentamycin.
However, the diameters of inhibition induced by G2, G3 and
amoxicillin remain lower than those of gentamycin for all
strains. Nevertheless, it is important to realize that compound
G2 shows a good inhibitory activity on P. aeruginosa, a
strain resistant to amoxicillin which is a reference antibiotic.
Traditionally, this plant is used to treat some infectious
diseases such as diarrhea. Therefore, inhibition of the growth
of P. aeruginosa, a bacteria responsible for diarrhea [16],
allows to provide a rationale ethnobotanic use of this plant.
Compound G2, with its good antibacterial activity on P.
aeruginosa, even appeared, to be considered as the
antidiarrheal active principle of the stem bark of T. hensii.
It has been shown that plant tissues contain a variety of
bioactive compounds with antioxidant activity and have
various therapeutic effects [15]. Phenolic compounds have
been reported as antioxidant agents [15]. Phenolic compounds
were found in the stem bark of T. hensii. Phenols are known
to act as antioxidants, which can neutralize unstable and
reactive molecules, they could protect membrane lipids from
oxidation [15].
In this study, the investigation of the free radical scavenging
ability of the stem bark of T. hensii, was performed by the
DPPH scavenging assay. DPPH can measure the ability of
antioxidant compounds to scavenge free radical by
converting from deep violet colour to discolouration. On the
other hand, DPPH assay is a relatively stable free radical [1718]
.
This study showed that, the stem bark of T. hensii methanol
extract has higher antioxidant activity than that of vitamin C.
The antimicrobial activity of T. hensii extract could be due to
its phenolic content and anti-radical activity.
5. Conclusion
Altogether T. hensii stem bark methanolic extract is rich in
phenolic compounds, contains bergenin and sitosterol 3-O- ß
-D-glucopyranoside,
and
possess antioxidant
and
antimicrobial activities. It can be considered as an important
source of natural antioxidant and antimicrobial compounds.
This partially validates the use of this species in the treatment
of some infectious diseases such as diarrhea in traditional
medicine.
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