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ABSTRACT: Preliminary phytochemical screening of various extracts of the stem of Adenanthos sericeus were
carried out in this work. The results obtained revealed some differences in the constituent of the aqueous, n-hexane,
acetone and methanol extracts tested. Saponins, resins, anthraquinones, glycoside, alkaloids, tannins, flavonoids, steroids,
phenols and terpenoid at varying proportion were detected. The free radical scavenging activity carried out using hydrogen
peroxide scavenging activity to determine the antioxidant activity reveals a great antioxidant potential in Adenanthos
sericeus. Also, the antimicrobial activities carried out using the following organisms; Bacillus cereus, Staphylococcus
aureus, Eschericia coli, Salmonella. The results obtained shows the stem extracts of Adenanthos sericeus has proven to
have an interesting pharmacological active compounds with great radical scavenging and antimicrobial effects. As such
could be used in ethnomedicine for treatment of infections and ailments.
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Medicinal plants contain bioactive molecules which
are implored to fight diseases (Harbone JB, 1973).
These bioactive molecules are produced by plants
during photosynthesis and are termed phytochemicals.
This  include  tannins, saponins, reducing
sugars,alkaloids, phenols (Wadood et al., 2013). The
role of medicinal plants in human medicine is so
important with respect to their therapeutic ability
(Linga rao et al., 2012). This is so because modern
drug appears no longer reliable particularly due to the
adverse effect they caused in the body. Also, most
organisms becomes resistant to these drugs in the
course of their prolong use. There is therefore need to
explore medicinal plants since they are safer
(Valentina et al., 2013). However, nature has endowed
mankind with much of these plants but not much is
known. Cases where these plants are known, scientific
validation on their use is not known. Adenanthos
sericeus commonly called wooly bush, Africa never
die is a plant belonging to the proteaceae family of the
genus Adenanthos. It is native to Western Australia
and naturalized in eastern Africa. It has a very bright
but small obscure flowers and very soft, deeply
divided hairy leaves. It belongs to the family
proteaceae (Nelson, 1995). Information gathered from
folklore medicine has it that Adenanthos sericeus has
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been used as stimulants, healing of wounds. There is
no literature with regard to therapeutic activity of
Adenanthos sericeus. This paper focuses on validating
the claims by carrying out the antioxidant and
antimicrobial screening of Adenanthos sericeus stem.

MATERIALS AND METHODS

Collection of plant materials, drying and pulverizing:
The stem part of Adenanthos sericeus was collected in
Zaria Kaduna State, Nigeria. It was identified and
authenticated in the Herbarium section, Department of
Biological Sciences, Ahmadu Bello University, Zaria
with the voucher number 20775. The stem part was
thoroughly washed, dried under shade for 2 weeks. It
was pulverized into powder using laboratory mill (Das
et al., 2010; Ncube et al., 2008).

Extraction of plant sample: The plant sample was
subjected to exhaustive extraction using soxhlet
extractor. The sample of 100 g and 99.5 % methanol,
n- hexane, acetone and water were used in the
extraction process respectively. The crude extract of
the sample were each concentrated in an oven at
40°C. Thereafter, were each packed in plastic bottles
with proper labeling for future use.
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Qualitative determination of phytochemicals: The
extracts were analyzed for the presence of alkaloids,
resins, tannins, saponins, flavonoids, glycosides,
phenols, anthraquinones, cardiac glycosides, steroids,
phlobatannins and reducing sugars.

Test for alkaloid: The plant extract of the methanol,
acetone, water and n-hexane extracts each of 0.50 cm?
were evaporated to dryness and 2 % hydrochloric acid
added to each of the residue heated on a boiling water
bath. After cooling, the mixture was then filtered and
treated with a few drops of Mayer’s reagent. Evidence
of turbidity or yellow precipitation marked the
presence of alkaloid (Awoyinka et al., 2007).

Test for glycoside: To 0.50 cm® of each extracts
solution in glacial acetic acid, few drops of ferric
chloride and concentrated sulphuric acid were added.
A reddish brown colouration at the junction of two
layers and bluish green colour in the upper layer was
observed (Awoyinka et al., 2007).

Test for terpenoid and steroid: The plant extracts of
4.00 g were each treated with 0.50 cm® of acetic
anhydride and 0.50 cm? of chloroform. Concentrated
solution of sulphuric acid was added slowly to each
extract until a red violet colour was observed for
terpenoid and green bluish colour for steroids
(Awoyinka et al., 2007).

Test for flavonoid: The plant extracts of 4.00 cm® were
each treated with 1.50 cm? of 50 % methanol solution.
They were warmed and metal magnesium added. To
these solutions, 5-6 drops of concentrated
hydrochloric acid was added. The formation of red
color indicated the presence of flavonoids and orange
colour, flavones (Awoyinka et al., 2007).

Test for saponins: The various extracts were diluted
with 20.00 cm? of distilled water and then agitated in
a graduated cylinder for 15 min. The formation of 1.00
cm layer of foam indicated the presence of saponins.
The frothing was mixed with 3 drops of olive oil and
shaken vigorously. Presence of saponins resulted in
formation of an emulsion (Awoyinka et al., 2007).

Test for tannins: To 0.50 cm® of each extract, 1 cm?
of water and 1-2 drops of ferric chloride were added.
Blue colour was observed for gallic tannins and green
black for catecholics tannins (Sofowora, 1993).

Test for reducing sugar: To 0.50 cm® of each extracts,
1.00 cm® of distilled water and 5-8 drops of Fehling’s
solution were added, heated and observed for brick red
precipitate (Siddiqui et al., 1997).
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Test for resins: To 5.00 cm? of each extracts, a solution
of copper acetate was added. The resulting solution
then shaken vigorously and allowed to separate. A
green coloured solution indicated the presence of resin
(Harbone, 1973).

Test for anthraquinones: To 0.20 g each of the
extracts, 4.00 cm?® of benzene were added and
shakened. The mixtures were then filtered and 2.00
cm’ of 10 % ammonia solution added to the filtrate and
shakened. The presence of pink, red or violet colour
in the ammoniacal (lower) phase indicated the
presence of free anthraquinones (Sofowora, 1993).

Test for phenols: To 0.20 g of the extracts each were
dissolved in ferric chloride solution. A green or dirty
green precipitate indicated the presence of phenolic
compound (Harbone, 1973).

Test for phlobatannins: To 0.5 g of the extracts each,
distilled water was added and thereafter filtered. The
filtrate then boiled with 2 % hydrochloric acid
solution. The formation of red precipitate shows the
presence of phlobatannins (Soforowa, 1993).

Determination of Hydrogen peroxide scavenging
activity: Hydrogen peroxide solution was prepared in
PBS (Phosphate Buffer Saline). To 4.00 cm® of
extract, 0.60 cm® of 4 M hydrogen peroxide was
added and incubated for 10 min. The absorbance of
whole mixture was measured at 230 nm using UV
spectrophotometer. The age (%) of hydrogen
peroxide free radical scavenging activity was
estimated using the formula below (Nabavi et al.,
2008a; Nabavi et al., 2008b).

Abs of control-Abs of sample
% H,0, =
% 2¥2 Abs of Control

X 100

Where H>O, = Percentage Hydrogen peroxide
scavenging; Abs control=Absorbance of the control
sample, Abs sample=Absorbance of the sample
containing plant extract/ standard.

Determination of Antimicrobial activity: Test
Organisms: The test organisms used for this analysis
were clinical isolates of bacteria obtained from
Department of Microbiology, Ahmadu Bello
University Zaria. The isolates were Bacillus subtilis
(Ba), Staphylococcus aureus (Sta), Escherichia coli
(Es), Salmonella (Sal).

Determination of inhibitory activity (sensitivity test) of
the extract using agar well diffusion method: The
standardized inocula of the bacterial isolates was
streaked on sterilized Mueller Hinton with the aid of a
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sterile swab stick. Four punched wells on each
inoculated agar plate with wells were properly labeled
according to different concentrations of the extracts
prepared such as 100, 50, 25 and 12.5 mg/ cm®
respectively. Each well was filled up with
approximately 0.20 cm® of the extract .it was allowed
to stay on the bench for one hour to enable the extract
diffuse into the agar. The plates were then incubated at
37°C for 24 hrs (plates of Mueller Hinton agar) while
the plates of potato dextrose agar were incubated at
room temperature for about 3-5 days. At the end of
incubation period, the plates were observed for any
evidence of inhibition which appeared as a clear zone
that was completely devoid of growth around the well
(zone of inhibition). The diameter of the zones was
measured using a transparent ruler calibrated in
millimeters and the result was recorded (Akinpelu and
Kolawole, 2004).

RESULTS AND DISCUSSION

The preliminary phytochemical screening of the stem
extracts of Adenanthos sericeus revealed some
differences in the constituents of the aqueous, n-
hexane, acetone and methanol extracts tested. From
Table 1; Saponins, resins and anthraquinones were
found to be highly present in the aqueous, acetone and
methanol extract. Glycoside and steroid were highly
present in aqueous extract. Alkaloid was found to be
present in trace amount in acetone, aqueous and
methanol extract.

Table 1: Different constituents of the extracts of Adenanthos
sericeus

Chemical Aqueous n-Hexane Acetone Methanol
constifuents gxtract  extract  extract FExtract
Allaloid +H - + +
Glycoside - +H+ +H+ +H+
Terpenoid + - +H+ -
Steroid + +H+ +H+ +H+
Flavonoid +H ++ ++ +H+
Tannins - - + -
Saponins +H+ - +H+ +H
Resins +H+ - + +H+
Reducing sugars - - - -
Anthmquinones ++ - +H+ +H+
Phenols - + + +
Phlobatanins + - - -

Keys: + = Present at trace level, ++ = Moderately present +++
= Highly present , - = Absent

Tannins were present in trace amount in acetone
extract. While terpenoid was highly present in acetone
extract. Flavonoid was highly present in methanolic
extract. In acetone, aqueous and n-hexane extract, it
was moderately present. Phenols were found to be
moderately present in all the extracts. Similarly,
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reducing sugars and phlobatanins were not detected in
all the plant parts probably due to solvent effect as
reported (Awoyinka et al., 2007). The ability of the
extracts to scavenge hydrogen peroxide was
determined according to the method by Nabavi et al.,
2008a,b. In the hydrogen peroxide scavenging radical
method, the percentage inhibition of n-Hexane extract
was in the range of 28.1 % — 88.69%.

Table 2: The percentage inhibition (antioxidant levels) of the
different concentrations of the four different extracts.

Conc. (ug/ml) n-Hezane Methanol Acetone

Aqueous o-tocopherol

20 88.60+05 9484269 909416 816412 70.6+0.08
40 §7.15+10 915413 80.1404 61408 322420
60 §325+10 779457 731428 421415 409+0.8
80 5202413 326417 5167412 28340 1227404
100 281402 273409 305403 274410 213404

Mean +SD: The results for triplicate determination
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Fig. 1: A plot of % inhibition against the concentration for aqueous
extract of Adenanthos sericeus showing the ICs
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Fig. 2: A plot of % inhibition against the concentration for n-
hexane extract of Adenanthos sericeus showing the ICs

The lowest concentration (20 ug/ml ) showed the
highest percentage inhibition value (88.69 %) as
shown in table 2. There is a characteristic increase in
inhibition as the concentration decreases. The
methanolic extract also showed similar trend as
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revealed in Table 2 (27.3 % at 100 pg/ml, 32.6 %,
77.9 %, 91.5 % at 80 ug/ml, 60 ug/ml, 40 pg/ml
respectively, and 94.8 % at 20 pg/ml). The acetone
extract followed similar trend, showing 30.5 % at 100
mg/ml and 51.67 %, 73.1 %, 80.1 % at 80 ug/ml ,
60ug/ml, 40 pg/ml respectively and 90.9 % at 20
ug/ml as shown in Fig. 3. The aqueous extract
followed similar trend also with 27.4% at 100 png/ml
, 28.3 %, 42.1%, 61% at 80 ug/ml,60 ug/ml.40
ug/ml respectively and 81.6% at 20 ug/ml At the
lowest concentration of 20 pug/ml the percentage
inhibition was the highest for all the extracts.
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Fig. 3: A plot of % inhibition against the concentration for
methanolic extract of Adenanthos sericeus showing the ICsg
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Fig. 4: A plot of % inhibition against the concentration for acetone
extract of Adenanthos sericeus showing the ICs

However, the a-tocopherol used as standard showed a
better inhibition. The ICso derived from plots in Fig. 1-
5 revealed that the synthetic antioxidant (o-
tocopherol), showed the best antioxidant effectiveness
with ICsp of 46.8ug/ml . However, the test samples;
aqueous, methanol, acetone and n-hexane extracts had
ICso of 57.3 ug/ml, 75.2 ug/ml , 80.0 ug/ml and
82.8 ng/ml respectively. In the order of decreasing
antioxidant effectiveness, the trend: o-tocopherol
>aqueous> methanol > acetone> n-hexane reveals
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high inhibition efficiency for a- tocopherol used as
standard in figure 5, though the test samples are good
antioxidant.
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Fig. 5: A plot of % inhibition against the concentration for o-
tocopherol (control) showing the ICsy

Table 3: The zones of inhibition of the isolates at different
concentrations compared to control drug
Acetone extracts

Cone(mz'mly Ba &ta Es 2al.
100 16 16 16 -
5 13 14 - -
25 12 13 - -
12.5 11 12 - -
Aqueous extracts
Come.(mz'ml}) Ba &ta Es 2al.
100 18 16 18 -
3 16 14 16 -
25 14 13 14 -
12.5 12 12 12 -
Methanolic extracts
Cone (mg'ml) Ba S&ta Es 2al
100 18 15 10 16
5 16 13 - 14
25 4 12 - 2
12.5 12 11 - 11
n-Hexane extracts
Cone(mzg/'mly Ba 3ta Es Sal.
100 - - - -
125 . i
Ciproflaxacin 33 40 23 35

The antimicrobial activity shown in table 3, is largely
due to the presence of bioactive principles responsible
for the antibacterial activities of most medicinal plants
(Shimbe et al., 2014). Absence of some bioactive
secondary metabolites could be responsible for non-
inhibitory activity of the n-hexane extract. Bacillus
and Staphylococcus aureus were the most inhibited.
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Conclusion: The phytoconstituents, their antioxidant
and antimicrobial activities were studied in these
research. All the extracts screened contain bioactive
metabolites which has good antioxidant and
antimicrobial effect. This can be purified and
harnessed for pharmaceutical use.
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