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ABSTRACT

Aim: The antioxidant activity of seed extracts of Cnestis ferruginea and Uvaria chamae was
investigated in this study.

Methodology: Samples were collected between November and December in 2016 from a farm in
Nigeria. The air dried seeds were macerated with acetone, ethanol and water using standard
methods. The antioxidant activity of the seed extracts was investigated by measuring its DPPH,
ABTS scavenging activities and its metal chelating and ferric reducing potentials. In addition, total
phenolic and flavonoid content of the seed extracts was evaluated.

Results: The seed extracts exhibited potent antioxidant activity in the DPPH and ABTS assay, with
the ethanolic seed extract of Uvaria chamae being more effective (ICso = 34.3 and 29.6 pug/mL
respectively) than Cnestis ferruginea. However, the aqueous seed extract of Uvaria chamae
exhibited the highest metal chelating activity (ICs,= 23.5 pg/mL ), while its ethanolic extract showed
higher reducing power than the standard. In addition, high content of phenolics and flavonoids was
found in the organic seed extracts.

Conclusion: Seeds of studied plants are rich in natural antioxidants that can be exploited in the
treatment of diseases related to oxidative stress.

Keywords: Cnestis ferruginea; Uvaria chamae; antioxidant activity; ferric reducing activity; metal
chelating activity; total phenolic; flavonoid content.
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1. INTRODUCTION

Reactive oxygen species have been implicated in
a lot of human diseases such as cancer,
diabetes, ulcer, gastrointestinal disorders,
inflammation, neurodegenerative and
cardiovascular diseases due to their ability to
damage vital biomolecules in the body.
Antioxidants can protect against damage arising
from these reactive oxygen species. However,
some of them have been reported to be toxic or
mutagenic, thus, the search for better
antioxidants of phyto-origin becomes pertinent.
Because medicinal plants are rich in phyto-
compounds, they can therefore be harnessed in
the search for newer and more effective
antioxidants that are less toxic [1].

Cnestis ferruginea and Uvaria chamae are
medicinal plants that grow abundantly in Nigeria.
Traditionally, organs of Cnestis ferruginea are
used to treat migraines, headaches, toothache,
sinusitis, and as a laxative. It is also a
component of a decoction used to treat arthritis,
stroke, rheumatism, gonorrhoea, etc [2]. In
addition, the biochemical and phytochemical
composition of the plant as well as its analgesic,
anti-inflammatory, hypoglycaemic,
hepatoprotective, antioxidant and anti-stress
potentials have been reported [3-6].

In traditional medicine, root of Uvaria chamae is
used to treat nose bleeding, heart diseases and
fever. Also, biological activities such as
antidiabetic, antioxidant, hypolipidemic,
hepatoprotective, antimicrobial, neutralization of
Naja Nigricollis venom, antiulcer and its
antiplasmodial potentials have been reported for
this plant [7-15].

Despite their wide usage and medicinal values,
there are few research outcomes on the seeds of
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these plants. We therefore determine in this
study the antioxidant potential of the seeds of
Cnestis ferruginea and Uvaria chamae.

2. MATERIALS AND METHODS

2.1 Plant Material and Extraction

Fruits of Cnestis ferruginea and Uvaria chamae
were harvested from a farm in Akwa Ibom State,
Nigeria and the seeds separated. The seeds
were shade dried, and pulverized. This powder
(700 g) was macerated in 2.5 L acetone, ethanol
and water separately for 24 hrs at room
temperature. The filtrate was concentrated in
vacuo, while the aqueous extract was freeze-
dried to obtain the crude acetone (AcE), ethanol
(EtE) and aqueous (AgE) extracts.

2.2 Chemicals

1,1- diphenyl-2-picryl hydrazyl (DPPH),
azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid) (ABTS), disodium salt of 3-(2-pyridil)-5,6-
bis(4- phenylsulfonic acid)-1,2,4-triazine
(ferrozine), Folin Ciocalteu reagent, gallic acid,
quercetin, butylated hydroxyanisole (BHA),
trichloroacetic acid (TCA) were purchased from
Sigma — Aldrich. All other reagents were of
analytical grade.

2,2-

2.3 Determination of Total Phenolic

Content

Total phenolic content was determined using the
Folin- Ciocalteu reagent. Briefly, 10 yL of each
extract was taken and the volume made to 2 mL
with distilled water. 0.5 mL of Folin-Ciocalteu
reagent was added and the sample incubated for
3 min. This was followed by the addition of 2 mL
(20%wl/v),

Na,CO; placed in boiling water

Cnestis ferruginea

Fig. 1. Uvaria chamae and Cnestis ferruginea plants



for 1 min and allowed to cool to room
temperature. The absorbance of this mixture was
then read at 765 nm, subtracting the absorbance
of the control. Total phenolic content was
expressed in mgGAE/g extract based on a
standard calibration curve of gallic acid [16].

2.4 Determination of Flavonoid Content

Flavonoid content of the extracts was determined
according to the modified method of Kumar et al
[1]. Briefly, each plant extract (10 uL) was diluted
with distilled water and the total volume made up
to 2 mL and kept at room temperature for 3 min.
At the end of this period, 3 mL of 5% NaNO, and
0.3mL of 10% AICIl; was added and incubated for
a further 6 min. Then, 2 mL of 1M NaOH was
added and the final volume adjusted to 10 mL
with distiled water. The absorbance of this
mixture was read 510 nm. Flavonoid content was
calculated using a standard calibration curve
prepared from quercetin [1].

2.5 Evaluation of DPPH Activity

Precisely, 1 mL of each extract at varying
concentrations was mixed withdlmL of 0.004%
methanol solution of DPPH. The mixture was
shaken vigorously and allowed to stand for 30
min at room temperature in the dark. The
reduction of the DPPH radical was determined by
measuring the absorption at 517 nm. The
procedure was repeated for the blank (methanol)
and control (BHA). The radical scavenging
activity was calculated using the equation:

DPPH scavenging effect (%) = [(Apank —
Asample)/Ablank] x 100

Sample concentration providing fifty percent
inhibition (ICsp) was calculated from the graph
plotting inhibition percentage against extract
concentration. BHA was used as standard [17].

2.6 Evaluation of ABTS Activity

ABTS™ was produced by reacting 7 mM ABTS
solution (absorbance = 0.7+ 0.02 at 734 nm) with
2.45 mM potassium persulfate and the mixture
allowed to stand at room temperature for 12 hrs
in the dark. 2.94 mL of ABTS" solution was
mixed with 60 yL of each extract and incubated
at 37C for 20 min in the dark. After incubation,
the absorption was read at 734 nm. The
percentage inhibition was calculated using the
equation:

% inhibition = [Apiank - Asampie)/Abian] X 100
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Sample concentration providing fifty percent
inhibition (ICso) was calculated from the graph
plotting inhibition percentage against extract
concentration. BHA was used as standard [18].

2.7 Evaluation of Reducing Power

The reducing power of the seed extracts was
determined according to the method of Oyiazu
(1986) [19]. Each extract (10 -100 pg/mL) in
ethanol (2.5 mL) was mixed with 2.5 mL of 200
mM sodium phosphate buffer (pH 6.6) and 2.5
mL of 1% potassium ferricyanide and the mixture
incubated at 50C for 20 min. Thereafter, 2.5 mL
of 10% trichloroacetic acid (w/v) was added and
the mixture centrifuged at 200g for 19 min. The
upper layer (5 mL) was mixed with 5 mL of
deionised water and 1mL of 0.1% ferric chloride
and the absorbance measured at 700 nm against
a blank. A higher absorbance indicated a higher
reducing power. ICs, value (ug/mL) is the
effective concentration at which the absorbance
was 0.5 for reducing power and was obtained by
interpolation. Ascorbic acid was used as positive
control.

2.8 Evaluation of Metal Chelating Activity

Metal chelating activity was determined
according to the modified method of Decker and
Welch [20]. Briefly, 0.5 mL of each extract at
varying concentrations was mixed with 0.05 mL
of 2 mMFeCl, and 0.1 mL of 5 mM ferrozine and
the total volume made to 2 mL with methanol.
This mixture was shaken vigorously and left
standing at room temperature for 10 min. After
the mixture had reached equilibrium, the
absorbance of the solution was measured
spectrophotometrically at 562 nm. The
percentage inhibition rate of ferrozine — Fe*
complex formation was calculated using the
formula:

Scavenging activity
Asample)/Acontrol] x 100

(%) = [(Acontrol

Where,

Acontrol = absorbance of ferrozine — Fe®* complex,
and Asampie = absorbance of sample. EDTA was
used as positive control.

2.9 Statistical Analysis
All experiments were performed in triplicate.

Microsoft Excel was used for all statistical
analysis.



3. RESULTS

Contents of total phenolics and flavonoids in
seed extract of Uvaria chamae and Cnestis
ferruginea are given Table 1. The ethanol and
aqueous extracts of Uvaria chamae was richer in
total phenolics (43.8 and 33.6 mgGAE/g) than
Cnestis ferruginea (31.7 and 25.5 mgGAE/qg).
Generally, the ethanol extract had higher
contents than the aqueous and acetone extracts.
Flavonoids were lower than total phenolics, and
ranged from 5.7 to 10.8 mgQE/g for Uvaria
chamae and 3.3 to 9.6 mgQE/g for Cnestis
ferruginea, with the aqueous and ethanol
extracts of Uvaria chamae and Cnestis
ferruginea respectively having the highest
concentration.

To access the antioxidant activity of the seed
extracts, their DPPH. ABTS, ferric reducing and
metal chelating potential was accessed. In the
DPPH assay, the extracts exhibited significant
DPPH scavenging ability in a dose dependent
manner (Fig. 2). The ethanolic seed extract of
Cnestis ferruginea (EtE CF) and Uvaria chamae
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(EtE UC) showed the highest scavenging activity
(77.4 and 82.4% respectively) at 100 pg/mL in
comparison with other seed extract. Also, the
highest ICs, value was obtained from the
exthanolic seed extract of Uvaria chamae (ICso =
34.3 pg/mL), which did not differ significantly
from the ethanolic seed extract of Cnestis
ferruginea (ICso = 39.9 pg/mL) (p < 0.01). The
other seed extracts had ICg, values greater than
40 ug/mL (Table 1).

The ability of the extracts to quench the ABTS
radical was evaluated, as given in Fig. 3. Like the
DPPH assay, the scavenging ability of the
extracts increased in a dose-dependent manner
with the ethanol and aqueous extracts being the
most effective. At 10 pg/mL, the ethanol and
aqueous seed extracts of Cnestis ferruginea and
Uvaria chamae showed similar ABTS radical
cation scavenging activity (40.6% - 45.8%); this
increased significantly to > 70% at 100 pg/mL.
Generally, the ethanol extract of Uvaria chamae
showed the highest ABTS scavenging activity
(1C50=29.6 pg/mL); however this was inferior to
the control.

Table 1. Total phenolics, flavonoids, and antioxidant activity of Cnestis ferruginea and Uvaria
chamae seed extracts

Cnestis ferruginea Uvaria chamae Control

AcE EtE AqE AcE EtE  AqE BHA EDTA \VitC
Total Phenolics (MgGAE/q) 144 317 255 22.3 438 336 - - -
Flavonoids (mgQE/qg) 3.3 6.7 9.6 5.7 10.8 8.2 - - -
DPPH activity ICso (ug/mL) 66.1 39.9 446 553 343 544 086 - -
ABTS activity ICso (Mg/mL) 57.0 33.1 36.8 498 296 339 1.0 - -
Metal chelating activity ICso (ug/mL) 59.7 405 32.1 50.1 35.8 235 - <01 -
Reducing power ICso (ug/mL) 61.1 33.7 329 411 1.0 149 - - 3.1

...... ACECF -----ACEUC = . -EtECF \EtE UC
AGECF  — — AgEUC BHA

5% DPPH activity

60 80

100

Extract concentration{pg/mL)

Fig. 2. DPPH radical scavenging activity of extracts
AcE CF- acetone extract of Cnestis ferruginea seeds; AcE UC - acetone extract of Uvaria chamae seeds;
EtE CF- ethanol extract of Cnestis ferruginea seed; EtE UC - ethanol extract of Uvaria chamae seeds;
AqE CF- aqueous extract of Cnestis ferruginea seed; AgE UC - aqueous extract of Uvaria chamae seed.
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Fig. 3. ABTS radical scavenging activity of extracts
AcE CF- acetone extract of Cnestis ferruginlea seeds; Ack UC - acetone extract of Uvaria chamae seeds;
EtE CF- ethanol extract of Cnestis ferruglinea seed; EtE UC - ethanol extract of Uvalria chamale seeds;
AqE CF- aqueous extract of Cnestis ferruginlea seed; AqE UC - aqueous extract of Uvaria chamae seed

The reducing power of the extracts was also
determined. Our findings indicate promising
reducing activities (Fig. 4), and this increased
with increasing concentration of the extracts. At
20 pg/mL, the ethanol and aqueous seed
extracts exhibited reducing powers > 0.5, and
this increased to 0.82 — 0.89 at 100 pg/mL.
Generally, observed trend was: ethanol extract >
agueous extract > acetone extract. With regards
to ICso values (Table 1), the ethanol seed extract
of Uvaria chamae exhibited the best reducing
power (ICs =1.0 ug/mL) and his was superior to
vitamin C used as control.

The metal (Fe2+) chelating ability of the seed
extracts was also evaluated. Similar to other
results, the ethanol and aqueous seed extracts
showed the most promising ability to chelate Fe®*
in a dose-dependent pattern. The aqueous seed
extract of Uvaria chamae exhibited the highest
chelating ability at 100 pg/mL (94.7%), and this
was close to that of EDTA. However, based on
ICso values, the chelating ability of the seed
extracts was inferior to EDTA.

4. DISCUSSION

Medicinal plants will continue to play vital role in
health care systems particularly amongst low
income populace because they are easily
accessible and are rich in secondary metabolites
with varying biological properties. Results
obtained from seeds of Cnestis ferruginea and
Uvaria chamae indicated a rich source of total
phenolics and flavonoids, however, this varied
with the extracting solvent. Phenolic compounds

are good free radical scavengers and metal
chelators, their high content in these
extracts suggest that they could play vital role in
the remediation of free radical induced
damage in the body. In comparison with
other works, our result are higher than reports
from seeds of Hibiscus cannabinus [21] and
Capsicum frutescens [22] and roots of Uvaria
chamae [7].

The antioxidant activity of the extracts in the
DPPH and ABTS assay indicated that the
extracts were potent free radical scavengers,
with the ethanolic seed extracts of Uvaria
chamae and Cnestis ferruginea being the most
effective. These results indicate that the seed
sextracts are capable of donating electrons or
hydrogen which could deactivate organic
radicals. Nwaechujor [23] reported lower DPPH
scavenging activity of 73.34% at 100 pyg/mL for
Uvaria chamae root bark extract. Our result also
indicate that the seed extract could scavenge
DPPH radical better than the root bark at the
same concentration.

The reducing power of the extracts serves as an
important indicator of antioxidant activity by
measuring its electron donating potentials. Our
extracts exhibited promising reducing powers,
with the aqueous and ethanolic seed extracts
being the most potent. Lower reducing power
has been reported for Tylosema esculentum
seed extracts and Uvaria chamae roots [7,24].
Based on our result, it could be posited that the
ethanol and aqueous seed extracts of Cnestis
ferruginea and Uvaria chamae are rich in
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Fig. 4. Reducing power of extracts
AcE CF- acetone extract of Cnestis ferruginlea seeds; AcE UC - acetone extract of Uvaria chamae seeds;
EtE CF- ethanol extract of Cnestis ferruglinea seed; EtE UC - ethanol extract of Uvalria chamale seeds;
AqE CF- aqueous extract of Cnestis ferruginlea seed; AqE UC - aqueous extract of Uvaria chamae seed
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Fig. 5. Metal chelating activity of extracts
AcE CF- acetone extract of Cnestis ferruginlea seeds; AcE UC - acetone extract of Uvaria chamae seeds; EtE
CF- ethanol extract of Cnestis ferruglinea seed; EtE UC - ethanol extract of Uvalria chamale seeds; AqE CF-
aqueous extract of Cnestis ferruginlea seed; AqE UC - aqueous extract of Uvaria chamae seed

reductones, which are capable of donating
electrons.

Iron plays many vital role in the body such as
oxygen transport, cellular respiration, as a co -
factor in many enzymes as well as for proper cell
functioning. However, when present in excess, it
can catalyse hydroperoxide decomposition and
Fenton — type reactions which are capable of
exaberating oxidative stress. Thus, the ability of

an extract to chelate Fe®* is considered as an
important property of antioxidant activity. Our
result showed that the extracts were potent Fe?*
chelators, with the aqueous seed extract of
Uvaria chamae being the most active. These
suggest that our seed extracts can prevent
oxidative stress induced by transition metals in
biological systems and supports its use in
traditional medicine. However, our values were
lower than reports for Uvaria chamae roots [7].



5. CONCLUSION

In conclusion, the ethanol and aqueous seed
extracts of Cnestis ferruginea and Uvaria
chamae can be considered as new sources of
antioxidant compounds as they demonstrated
notable antioxidant, metal chelating and ferric
reducing potentials, with the ethanolic extract of
Uvaria chamae being the most potent. The
isolation and characterization of these phyto-
compounds could play an interesting role in the
fight against oxidative stress.
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