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ABSTRACT: Medicinal plants possess strong antioxidants that help to scavenge and protect the human health against
several diseases caused by free radicals. This study was carried out to evaluate the phytochemical constituents, acute
toxicity and antioxidant activity of the ethanol extract of Sphenocentrum jollyanum leaves in order to validate the medicinal
potential of this herb. The antioxidant activity was evaluated using different in vitro models such as total phenolic, flavonoid
content, DPPH radical scavenging activity, ferric reducing antioxidant power (FRAP) and Iron chelating activity.
Phytochemical constituents included alkaloids, saponins, tannins, flavonoids and cardiac glycosides while total phenolic,
flavonoid and gallic acid equivalent were 31.49, 29.98 and 1215.80 mg/mL respectively. The acute toxicity revealed that
the oral lethal dose of the ethanol extract of S. jollyanum leaves is non-toxic and safe for consumption. The leaf extract of
S. jollyanum exhibited scavenging activity with 1Cso of 164.214, 72.410 and 167.202 mg/mL for DPPH, FRAP and Iron
chelating activity respectively. The results obtained from this study reveal that the extract is rich in antioxidant components
with several mechanisms of eliciting antioxidant actions which provide a scientific basis for its use in traditional system of

medicine.
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INTRODUCTION

Medicinal plants have been used by mankind for millennia;
their use is as old as humanity itself. The range of species
used and their scope for healing is vast. Cures as yet
undiscovered may exist in plants as yet undescribed.
Currently, it is estimated that the number of higher plant
species used worldwide for medicinal purposes is more
than 50,000 (Schippmann et al., 2002). In fact, ancient
man was totally dependent on plants for his needs of
treatment, prevention and other form of medicaments.
Preparations from medicinal plants are a rich source of
novel drugs that forms the ingredients in traditional
systems of medicine, such as in modern medicines,
nutraceuticals, food supplements, folk medicines,
pharmaceuticals intermediate bioactive principles and lead
compounds in synthetic drugs (Nayak et al., 2010).
Available evidence suggests that thirty percent of all

modern drugs are produced from plants (Burns, 2000).
The World Health Organization (WHO) also reported that
80% of the world's population are using some type of
natural or herbal treatment for their health care need
(Sandhya et al., 2006; Topno and Sinha, 2018).

Globally, the employment of medicinal plants as a
substitute for orthodox drugs in the management of
various diseases has been increasing majorly due to the
low-affordability of modern health facilities. Other reasons
could be attributed to the relative availability of medicinal
herbs, poverty, and recent revelations that they possess
active compounds that may be responsible for different
biological and pharmacological actions (Tiwari and Mehta,
2013). Furthermore, recent revelations highlight that they
possess active compounds that may be responsible for
different biological and pharmacological actions (Tiwari
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and Mehta, 2013).

The world health organization (WHO) defines “traditional
medicine as the total of all knowledge and practices
(whether explicable or not) used in the diagnosis,
prevention and elimination of the physical, mental, and
social imbalance and relying exclusively on the practical
experience and observations handed down from
generation to generation whether verbally or orally or in
writing” (WHO, 2013). One of the most important medicinal
plants, which are widely used in the traditional system of
medicine is Sphenocentrum jollyanum.

S. Jollyanum is a plant that belongs to the family,
Menispermaceae. It is a small erect sparsely branched
shrub, growing up to 1.5 m in height with very few
branches and glabrous leaves up to 20 cm in length with
the breath of 5 to 12 cm. It is widely distributed in Ghana,
Cote d’ Ivoire, Sierra Leone, Cameroon and Nigeria. It is
known locally in Nigeria as Oji-enyi, Ajo or Akerejupon and
Ibong Isong among the Igbos, Yorubas and the Ibibios
respectively (Nia et al., 2004). The plant is also known as
Aduro kokoo (red medicine) or Okramankote (dog’s penis)
and “Krakoo” among the Akan and Asante tribes of Ghana
(Amidu et al., 2008; Amidu, 2008). S. jollyanum has
antihypertensive, antioxidant, anti-nociceptive, antiviral
and anti-angiogenic effects in animals (Nia et al., 2004).
Irvine (1961) and Abbiw (1990) also reported the
aphrodisiac and Central Nervous System (CNS) stimulant
effects when chewed or taken in alcoholic bitters
respectively. It is also believed to be emetic and purgative,
especially when poisoning is suspected. The sap is
believed to relieve stomach ache, constipation, boost
appetite and sexual drive (Muko et al., 1998)

The plant has also been documented for its use against
chronic coughs, worms and other inflammatory conditions
as well as tumours (Kayode et al., 2009). It is also reported
that the pounded roots are effective in blood-glucose-
lowering potential in hyperglycemic and alloxan-induced
diabetic rabbits while the boiled roots are given against
epilepsy in Cote d’ Ivoire and Ghana respectively (Oliver-
Bever, 1986; Mbaka et al., 2009).

Despite the abundant literature on the phytochemical
constituents and ethnobotanical use of medicinal plants,
there is limited documented scientific evidence to support
the antioxidant potential of S. Jollyanum. This research
was designed to study the ethanol extract of S. Jollyanum
leaves on the phytochemical constituents, acute toxicity
and in vitro antioxidant activities.

MATERIALS AND METHODS

Collection, authentication and preparation of plant
extract

Fresh, matured and whole leaves of Sphenocentrum
jollyanum were harvested from Aka in Ibiono Ibom Local
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Government Area of Akwa Ibom State, Nigeria. The plant
was identified and authenticated by a taxonomist in the
Department of Pharmacognosy and Natural Medicine,
University of Uyo, Akwa Ibom State. The voucher
specimen (NUUH:040/15) was deposited at the herbarium.
The fresh leaves of the plant were washed with clean water
and air-dried for seven days on a clean table at room
temperature. The dried leaves were cut and pulverized,
using mortar and pestle.

About 833.7 g of pulverized S. jollyanum leaves were
macerated in 60% ethanol and allowed to stand for 72
hours with intermittent stirring to ensure that the solvent
extract the active ingredients. The mixture was filtered
using a glass funnel laid with a filter paper into a two-litre
beaker and concentrated in a water bath set (Searl
instruments, staewell, England) at 45°C. The paste-like gel
extract obtained was further dried in a desiccator between
28 to 33°C to eliminate any remaining water content in the
extract. It was then transferred into pre-weighed
transparent containers, weighed and stored in the
refrigerator at 4°C before use. The percentage yield of S.
Jollyanum extract was 22.6%.

Ethics

This study was conducted according to standard protocols
of the National Institute of Health (NIH, 2015) guidelines
for use and care of laboratory animals and experiments
were in accordance with CPCSEA ethical guidelines.

Phytochemical screening

The phytochemical screening of ethanol extract of S.
jollyanum (SP) leaves was determined using the methods
of Harborne (2005).

Test for alkaloids

About 0.5 g of the extract was weighed into a beaker in
triplicate. 1 mL of 5% HCI was added and warmed in a
water bath for a few minutes and filtered. To 1 ml of the
filtrate were treated with a few drops of Dragendoff's
reagent, Meyer's reagent, and Hager's reagent
respectively. The appearance of orange, cream, and
yellow precipitates for Dragendoff's reagent, Meyer's
reagent, and Hager's reagent respectively confirm positive
results. Instead, green, light brown and no yellow
precipitates respectively appeared.

Test for saponins (Frothing test)

About 0.5 g of the plant extract was dissolved in 2 mL
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distilled water. The solution was shaken vigorously for one
minute in a test tube until froth appeared. The test tube
was placed in a hot water bath to observe for persistent
frothing. The appearance of foam or froth that persisted
was taken as preliminary evidence for the presence of
saponins

Test for tannins (Ferric chloride test)

About 10 mL of distilled water was added in 0.5 g of leaf
extracts in a test tube and stirred. The solution was then
filtered and 5% ferric chloride was added to the filtrate. The
formation of a blue-black, green or blue-green precipitate
indicated the presence of tannins.

Test for phlobatannins (Hydrochloric acid test)

About 0.5 g of the leaf extract was boiled with 1 mL of 1%
hydrochloric acid (HCI). Deposition of red coloured
precipitate indicated a positive test.

Test for flavonoids

About 0.5 g of the leaf extract was dissolved in 2 mL of
methanol solution. The solution was warmed and pieces of
magnesium ribbon were added to this solution and 5 to 6
drops of the Con. HCI acid was added. The formation of
effervescences and orange, red, crimson or magneta
colour indicated the presence of flavonoids.

Test for cardiac glycosides

About 0. 5 g of the extract was dissolved in 2 mL of
chloroform. Running down the side of the tube, few drops
of concentrated sulphuric acid were carefully added to
form a lower layer. A reddish-brown colour at the interface
indicated the presence of cardiac glycosides.

Acute toxicity study

The acute toxicity study was determined by the method
described by Lorke, (1983). Animals were fasted overnight
and LDso evaluation was carried out in two phases
intraperitoneally (i.p) at all the doses. In the first phase,
nine rats were randomly placed into three groups of three
mice each. Groups |, Il and Ill were treated with the extract
at doses of 1000, 2000 and 3000 mg/kg body weight
(mg/kgbw) orally respectively. The second phase design
was determined by the result obtained from the first phase.
In the second phase, nine mice were put into three groups
of three mice each. Groups I, Il and Il were administered

the extract at doses 3500, 4500 and 5000 mg/kg body
weight respectively. In both phases, the mice were also
observed for 24 hours for signs of toxicity and mortality.
The LDso value was then calculated as the geometric mean
of the highest non-lethal dose (with no death) and the
lowest lethal dose (where death occurred). Additionally,
the third group of three mice was set up as a control group
fed with normal feed and water only intraperitoneal.

Evaluation of antioxidant

techniques

activity by in vitro

1, 1l-diphenyl-2-picrylhydrazyl (DPPH) free radical
scavenging assay

1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
capacity of the ethanol leaf extract was determined
according to the modified method described by Repon et
al. (2013). About 450 pL of 50 mmol/l Tris-HCI buffer (pH
7.4) was mixed with solutions of the extract and ascorbic
acid (standard) at different concentrations (0.1, 0.2, 0.3,
0.4 and 0.5 mg/mL), followed by the addition of 2 ml of 0.1
mmol/L DPPH-methanol solution. The mixture was swirled
and kept in the dark for 15 minutes incubation time with a
colour change from purple to yellow. Absorbance was
measured at 517 nm using a mixture of distilled water,
buffer and methanol as blank. The DPPH radical
scavenging activity was calculated using the following
equation:

Ac — As

100
Ac x

DPPH scavenging effect (%) =

Where Ac is the absorbance of the control and As is the
absorbance of test samples or standard sample (ascorbic
acid). The concentration of extract of which 50% inhibition
is observed (ICso) is calculated in mg/ml.

Determination of the total phenolic content

The total phenolic content (TPC) of S. jollyanum leaves
extract was assessed using the Folin-Ciocalteau method
as previously described (Lee et al., 2015) with slight
modification. A 0.5 MI of the extract was mixed with 2.5 mL
of 10% Folin-Ciocalteu reagent. After 5 minutes, 2 mL of
20% Na2COs solutions were subsequently added to the
mixture and incubated at 40°C for 10 minutes with
intermittent agitation. Afterwards, the sample was cooled
and the absorbance was measured utilizing a UV/VIS
Spectrophotometer (model 752 UK) at 765 nm against a
blank without extract. The TPC of the samples were
obtained by comparing the absorbance with that of
standard gallic acid calibration curve, and expressed as
milligram of gallic acid equivalent per gram (mg GAE/qg) of
dry weight of the extracts.



Determination of the total flavonoid content

The total flavonoid content was measured using aluminium
chloride colourimetric method (Zhishen et al., 1999) with
slight modification. Gallic acid was used as a standard to
plot the calibration curve. Varying concentrations of the
leaf extract of S. jollyanum ranging from 0.1, 0.2, 0.3, 0.4
and 0.5 mg/mL were prepared. Then, 2.5 mL of each
concentration was measured into five distinct test tubes.
1.5 ml of 5% Sodium Nitrite solution was added to each
test tube. Then, 1.5 mL of aluminum chloride was added,
shaken and left to incubate for 10 minutes after which, 2
mL of 4% NaOH was added to each test tube and
incubated for 15 minutes. The absorbance readings were
recorded at 510 nm UV-visible spectrophotometer. The
total flavonoid content was expressed as mg/g of gallic
acid equivalents in milligrams per gram (mg GE/g) of
extract.

Determination of ferric reducing antioxidant power
(FRAP) activity

The ferric (Fe3+) reducing power of the ethanol leaf extract
of S. jollyanum was determined using the modified Fe3* to
Fe?* reduction assay with minor modifications (Hu et al.,
2016). Various concentrations (0.1, 0.2, 0.3, 0.4 and 0.5
mg/mL) of the leaf extract and ascorbic acid (2.5 ml) were
mixed individually with the mixture containing 2.5 ml of 2%
sodium phosphate buffer (pH 6.6) and 2.5 ml of potassium
ferricyanide (KsFe(CN)s) (1% wi/v). The resulting mixture
was incubated at 50°C in a water bath for 20 minutes, to
reduce ferricyanide into ferrocyanide. The reaction was
stopped by adding 2.5 mL of trichloroacetic acid (10% w/v).
The resulting mixture was centrifuged at 3000 rpm for 10
minutes. Finally, the supernatant of the solution (2.5 mL)
was mixed with 2.5 mL of distilled water and 0.5 mL of
0.1% ferric chloride solution. The reaction mixture was left
to stand for 10 minutes and the Perl’s Prussian blue colour
was measured at 700 nm against a blank. Increased
absorbance of the reaction mixture indicated greater
reducing power.

Evaluation of Iron (ll) chelating activity

The Fe?* chelation was estimated using the protocol
described by Dinis et al. (1994). About 0.2 g of leaf extract
was serially diluted with 200 mL of distilled water to
concentrations of 0.1, 0.2, 0.3, 0.4 and 0.5 mg/mL
respectively. 2 mL of the serially diluted extract was added
to 1 mL of phenanthroline as well as 2 mL of ferric chloride.
The mixture was incubated at room temperature for 10
minutes and then the absorbance was measured at 562
nm. A blank was also prepared by replacing FeClz and
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phenanthroline with distilled water.

Statistical analysis

All data are presented as mean * standard error of the
mean (SEM). Data obtained were analyzed using one-way
ANOVA and student’s t-test for differences between
groups using SPSS software (IBM, version 20). The level
of significance was accepted at the level of p < 0.05.

RESULTS

Phytochemical screening of ethanol leaf extract of
Sphenocentrum jollyanum

Preliminary phytochemical screening of S. jollyanum as
shown in Table 1 revealed the presence of alkaloids,
saponin, tannins, phlobatannins, flavonoids and cardiac
glycosides.

DPPH scavenging activity

The DPPH radical scavenging activity of S. Jollyanum leaf
extract showed a decrease in percentage inhibition of free
radical in comparison to ascorbic acid (p<0.05) (Figure 1).
Furthermore, the DPPH radical scavenging activity was
significantly increased in a dose-dependent manner
(p<0.05) (Figure 1). The lowest extract concentration
showed the least DPPH radical scavenging activity while
the highest extract concentration exhibited the highest
activity (Figurel). The results also revealed that the
concentration of S. Jollyanum leaf extract required to
scavenge the initial DPPH radical concentration by 50
percent (ICso value) was 164.214 mg/mL, whereas the ICso
value of the standard compound, ascorbic acid was
248.081 mg/mL (Table 2).

Total phenolic and flavonoid content of ethanol leaf
extract of S. jollyanum

Phenolic compounds are important plant constituents with
redox properties responsible for antioxidant activity. The
total phenolics content of S. Jollyanum leaf extract was
determined using spectrophotometric analysis with Folin-
Ciocalteu’s phenolic reagent. The TPC radical scavenging
activity of S. Jollyanum leaf extract showed an increase in
phenolic content of free radical in comparison to gallic acid
(p<0.05) (Figure 2). Moreover, the TPC activity was
significantly increased in a dose-dependent manner
(p<0.05) (Figure 2). The highest extract concentration
exhibited the highest activity while the lowest extract
concentration showed the least phenolic radical
scavenging activity. The results also revealed that the
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Table 1. phytochemical constituents of Sphenocentrum jollyanum leaves extract.

Phytochemicals Name of the test Observation Result
Alkaloids Dragendorff's Test Creamy precipitates +++
Saponins Frothing test Appearance of froth +
Tannins Ferric Chloride Test blue-black precipitate ++
Phlobatannins Hydrochloric Acid Test red coloured precipitate +
Flavonoids Shinoda Reduction Test orange colour ++
Cardiac glycosides Salkowski’s Test reddish-brown colour at the interface ++

Key: + = Present in a trace concentration, ++ = Present in a medium concentration, +++ = Present in a high concentration.

120 +

100

% Inhibition
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0.1 0.2

DPPH scavenging activity for S. jollyanum
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Figure 1. DPPH radical scavenging activity of Sphenocentrum jollyanum leaf extract and ascorbic acid.
*compared to Asc; # is compared to 0.5 concentration; Asc = ascorbic acid; leaf = ethanol leaf extract.

Table 2. ICsp values of Sphenocentrum jollyanum

DPPH radical scavenging

Sample (ICso mg/mL) FRAP (ICs0 mg/m/L) Iron Chelating (ICso mg/mL)
Leaf extract 164.214 72.410 167.202
Ascorbic acid 248.081 155.134 270.703

concentration of S. Jollyanum leaf extract required to
scavenge the TPC radical concentration was 31.49
GAE/mg (Table 3). On the other hand, the total flavonoids
contents were determined by using a calibration curve of
gallic acid. The results obtained suggest a significantly
increase in a dose-dependent manner (p<0.05) (Figure 2).
The result of the TFC in S. jollyanum leaf extract was 29.98
GAE/mg (Table 3).

Ferric reducing antioxidant power of ethanol leaf
extract of S. jollyanum

The ferric reducing antioxidant power assay of S.
jollyanum ethanol leaf extract showed that the leaf extracts
had a reducing power in comparison to ascorbic acid
(p<0.05) (Figure 3). In addition, the reducing activity was
significantly increased in a dose-dependent manner
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Flavonoid and phenolic activities of Sphenocentrum Jollyanum
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Figure 2. Flavonoid and phenolic activities of Sphenocentrum jollyanum leaf extract and gallic acid. *compared to Gallic acid;

# is compared to 0.5 concentration.

Table 3. Total phenolic and flavonoid content of ethanol extract of Sphenocentrum jollyanum

Phytochemicals

Regression equation

Content GAE/g

Total phenolic
Total flavonoid content

R? = 0.9963
R? = 0.8626

31.49
29.98

(p<0.05) (Figure 3). The lowest extract concentration
showed the least FRAP antioxidant activity while the
highest extract concentration exhibited the highest activity
(Figure 3).

Iron chelating assay of ethanol leaf extract of S.
jollyanum

The iron chelating activity of the S. jollyanum leaf extract
showed the potential to inhibit the formation of iron (l1) -
ferrozine complex in comparison to ascorbic acid (p<0.05)
(Figure 4). Additionally, the Iron chelating activity was
significantly increased in a dose-dependent manner
(p<0.05) (Figure 4). The highest extract concentration
demonstrated a higher activity than those of the lower
extract concentrations (p<0.05). Furthermore, it was
observed that the ICso value of the S. jollyanum leaf extract
was 167.202 mg/ mL, whereas the ICso value for the
standard, ascorbic acid was 270.703 mg/mL (Table 2).

DISCUSSION

Plants have been an essential part of human society since
the start of civilization. In the early days of medicine, plants
were used for curing many diseases (Huffman, 2001). It is
also known to contain in any of their organs, substances
(such as alkaloids, tannins, saponin, phenol, and thiol) that
can be used for therapeutic purposes or as precursors for
the synthesis of useful drugs (Sofowora, 1982). Plants are
potential sources of natural antioxidants. Most of the
vegetables have been shown in epidemiological studies to
be protective against several chronic diseases associated
with ageing such as cancer, cardiovascular diseases,
cataract and brain and immune dysfunction (Block et al.,
1992). These protective effects have been attributed to
various compounds such as carotenoids, vitamins C and
E and the phenolic and thiol compounds among other
secondary metabolites (Paganga et al., 1999).
Sphenocentrum jollyanum are known to play a prominent
role in the treatment of diseases as it has been reported to
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Figure 3. Ferric reducing activity of Sphenocentrum jollyanum leaf extract and ascorbic acid. *compared
to Ascorbic; # is compared to 0.5 concentration; Leaf = ethanol leaf extract.
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Figure 4. Iron-chelating activity of Sphenocentrum jollyanum leaf extract and ascorbic acid. *compared to
Asc; # is compared to 0.5 concentration; Asc = ascorbic acid; Leaf = ethanol leaf extract.

possess antihypertensive, antioxidant, anti-nociceptive,
antiviral, anti-angiogenic effects in animals, and also used
against chronic coughs, worms and other inflammatory
conditions as well as tumours (Nia et al., 2004; Kayode et
al., 2009).

Preliminary phytochemical analysis revealed that the
leaf extract of S. jollyanum contains alkaloids, tannins,
saponins, flavonoids and cardiac glycosides. These plant

phytochemicals play important preventive activities mainly
as anticancer, antidiarrheals, antioxidant, anti-parasitic,
antiviral, antidiabetic, antibacterial, anti-inflammatory,
antimicrobial, anti-aging, antidepressant, and wound
healing (Athanasiadou et al., 2001; Gruji¢-Vasi¢ et al.,
1986; Kang et al., 2011; Bahramsoltani et al., 2014). It is
also reported that leaves containing these phytochemicals
help in hypocholesterolemic, immunostimulant, and
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Table 4. The effect of ethanol extract of Sphenocentrum jollyanum leaf on body weight of mice.

Experiment Dose (mg/kg body

Mean weight (g)

Mean weight (g) % change

weight) before administration after 24hrs

1000 mg/kg 17.74+0.49 18.45+0.41 3.87+0.58
Phase 1 2000 mg/kg 19.2*+0.23 20.05+0.29 3.9740.15

3000 mg/kg 18.77+0.16 19.67+0.17 4.05+0.09
Control Distilled water 17.47+0.47 18.00+0.37 2.60+0.23

3500 mg/kg 19.47+0.09 21.00+0.64 4.17+0.37
Phase 2 4500 mg/kg 19.79+0.15 20.29+0.46 4.21+0.23

5000 mg/kg 19.46+0.33 20.29+0.35 4.54*+0.05

Values in the same rows are significant at (p>0.05).

anticarcinogenic properties and are believed to lower the
risk of cancer and other chronic diseases in humans (Ros,
2000; Hostanska et al., 2005). They also have a great role
in stress tolerance of plants and the accumulation of many
important bioactive compounds in fruits and vegetables.
The alkaloids, cardiac glycosides, tannins and saponins
compounds are believed to be responsible for most of
these activities which justifies the use of S. jollyanum leaf
in traditional medicine.

Acute toxicity studies are very vital in understanding the
toxicity profiles of plant extracts (Ozbek et al., 2004). In the
present study, the result of the acute oral toxicity of the
ethanol leaf extract of S. jollyanum on albino mice revealed
the LDso to be beyond 4743.42 mg/kgbw as the
experimental mice tolerated the extract with no symptom
of acute toxicity (no mortality, skin changes,
aggressiveness, diarrhoea, restiveness, seizures,
dizziness, weakness, or withdrawal from either food or
water) even at higher doses of the extract. The extract
caused a significant increase (p<0.05) in body weight of
the mice that received ethanol extract of S. Jollyanum
leaves at all doses when compared with the negative
control group, hence showed relative safety of the extract
on the mice (Table 4). This result collaborates with earlier
scientific publications that suggested a significant (p<0.05)
increase in weight gain in Wistar mice treated with the leaf
and root extracts of S. Jollyanum. (Olorunnisola and
Afolayan, 2013; Mbaka et al., 2011).

Plant phenols are groups of natural products with a
variable structure that are well known for their beneficial
effects on health possess significant antimicrobial and
antioxidant activities (Prashith et al., 2010; Sahu and
Mahato, 1994). This antioxidant activity of phenolics is
mainly due to their redox properties which allow them to
act as reducing agents, hydrogen donors and singlet
oxygen quenchers (Paganga et al., 1996). According to
multiple reports in the literature, phenolic compounds
exhibit free radical inhibition, peroxide decomposition,
metal inactivation or oxygen scavenging in biological

systems and prevent oxidative disease burden (Babbar et
al., 2015). The results of the correlation coefficient of total
phenolic content and total flavonoid content showed a
linear correlation as the concentration of S. jollyanum
increases. The ethanol extract of S. jollyanum leaves has
shown to possess flavonoids, which are among the most
common bioactive compounds found in medicinal plants
(Pietta, 2000).

To evaluate the scavenging effect of the extract in this
study, DPPH reduction was investigated against positive
control ascorbic acid. The DPPH-stable free radical
method is a sensitive way to determine the antioxidant
activity of plant extracts (Koleva et al., 2002; Kumar et al.,
2008). The odd electron in the DPPH free radical gives a
strong absorption maximum at 517 nm and is purple in
colour (Sarla et al., 2011). The colour change from purple
to yellow determines the antiradical power of an
antioxidant. The resulting decolourization is stoichiometric
with respect to the number of electrons captured. The
more antioxidants occurred in the extract, the more DPPH
reduction occurs. From the result, the S. jollyanum leaf
extract showed a gradual increase within a dose-related
manner. The DPPH radical scavenging activity of the
extract varied from 83.1 to 89.4%. This showed that the
leaf of S. jollyanum possesses free radical scavenging
potential. The high percentage inhibition is an indication of
a high DPPH free radical scavenging activity.

The ferric reducing power activity is often used to
evaluate the ability of an antioxidant to donate an electron
(Prior et al., 2005). This assay is based on the ability of
antioxidants to reduce Fe?®*/ferricyanide complex to
Fe2*/ferrous form (Meir et al., 1995). The reduction of ferric
cyanide complex (Fe3*/(CN-)s to the ferrous cyanide form
(Fe?*/CN-)s is an indicator that the extract has an electron-
donating ability (Farhan et al., 2012). The results obtained
in this study showed that the ferric reducing capacity of S.
Jollyanum increases with increase in concentration
between 0.51 to 0.78 mg/mL. It can therefore infer that the
reductive ability of the S. Jollyanum leaf extract is ina
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dose- dependent manner.

Antioxidants are regarded as good chelator.
Phenanthroline quantitatively forms complexes with
Fe?* to form Fe-O-phenanthroline complex, which is a red
chromogen. However, in the presence of a chelating
agent, it cannot bind to the ferrous ion and this leads to
decrease in the absorbance of the extract mixture (Alam et
al., 2013). From this study, ethanol extract of S. Jollyanum
leaf showed a dose - dependent metal chelating activity
with percentage chelating activity between 3.82 to 54.5%.
This high percentage chelating activity showed that the
extract has a high affinity to chelate metals.

The antioxidant capacity of phytochemicals in a
biological systems depends on their ability to scavenge
radicals, chelate metals, activate the antioxidant enzymes
and to inhibit the oxidases (Kulkarni et al., 2004). In this
study, S. jollyanum leaf extracts showed that it has the
ability to scavenge radicals, reduce and chelate metals.
Furthermore, the extract has a high content of phenol and
flavonoid. It can therefore infer that the antioxidant activity
of the extract might be due to the phenolic and flavonoid
contents. Similarly, Nia et al. (2004) documented that the
antioxidant capacities of medicinal plants are due to their
phenolic and flavonoid contents. Many epidemiological
studies have shown that the consumption of leafy plant
vegetables containing phenolic and flavonoid compounds
is associated with a lower incidence of cardiovascular
diseases, cancer, diabetes and neurodegenerative
diseases as a result of their antioxidant property (Le
Marchand, 2002; Adebooye et al., 2008; Jiang et al.,
2010). The antioxidative properties of flavonoids are due
to numerous dissimilar mechanisms, including the
chelation of metal ions, such as iron and copper; the
scavenging of free radicals; and the inhibition of enzymes
responsible for free radical generation (Benavente et al.,
1997).

Conclusion

The findings of this study indicated that the ethanol extract
of Sphenocentrum jollyanum leaves might be a promising
antioxidant agent containing phytochemicals. The
presence of alkaloids, saponins, tannins, phlobatannins,
flavonoids, and cardiac glycosides present in the extracts
may be responsible for the antioxidant activity. Future
study will isolate and identify the specific compound(s)
responsible for the antioxidant activity and the mechanism
of action.
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