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Oxidative stress is implicated in the pathogenesis of many diseases. Irvingia gabonensis is used
in Nigeria for the management of diabetes mellitus, inflammation, liver diseases, viral infections
and dementia. In order to explore the antioxidant potential of the stem bark of I. gabonensis, the
powdered plant was subjected to soxhlet extraction with solvents of varying polarities
(petroleum ether, butanol, and water) to obtain the various extracts. The extracts were subjected
to phytochemical screening and evaluated for antioxidant activities, total phenolic and flavonoid
contents using established protocols. Phytochemical screening revealed the presence of
flavonoids, tannins, triterpenes, steroids, and saponins. Total phenolic contents (TPCs) of the
petroleum ether, butanol and aqueous extracts were 109.3, 147.7 and 96.3 pg of gallic acid
equivalent per mL, respectively, while the total flavonoid contents (TFCs) were 56.3, 43.3, and
20.3 pg of rutin equivalents per mL for the petroleum ether, butanol and aqueous extracts,
respectively. Antioxidant activities of the three extracts using ferric ion reducing power were
significant compared to ascorbic acid. In the phosphomolybdate assay, the petroleum ether
extract at 500 pg/mL was not different from ascorbic acid. In the hydrogen peroxide scavenging
assay, the petroleum ether and butanol extracts at 250 and 500 pg/mL were significantly
increased compared to ascorbic acid. In the DPPH assay, the butanol extract at 500 pg/mL
showed antioxidant activity compared to ascorbic acid. The findings of this research indicate
that . gabonensis possesses in vitro antioxidant activity which was prominent in the petroleum
ether and butanol extracts.
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Introduction

Reactive oxygen species (ROS) comprise of free radicals

“Ogwi” by the Bini people and “Apioro” by the Deltans [personal
communication]. Ethno-medicinal therapies use the leaves, bark,
kernels and roots for the treatment of many diseases.** The stem bark

that have molecules of oxygen with unpaired electrons." The Human
body is continuously exposed to ROS which transfer their free
electrons to cause oxidation of cells and a distortion in the levels of
antioxidants and free radicals.® This distortion leads to oxidative stress
2 which is greatly involved in the pathogenesis of many ailments 3
some of which include; diabetes mellitus, cancer, inflammation,
atherosclerosis, neurological, hepatic and renal disorders.”® To
neutralize the deleterious effects associated with oxidative stress,
antioxidant compounds play a significant role in inactivating the ROS.
"8 Natural products from medicinal plants are invaluable and widely
utilized for their pharmacological benefits.>** Many medicinal plants
and their bioactive components make up the basis of natural
antioxidants which are being clamored to replace the synthetic ones.*
Irvingia gabonensis is commonly known as ‘African Bush Mango’ In
Nigeria where both the seeds and fruits are well consumed. The plant
is locally called “Ogbonno” by the Igbos, “Goronor” by the Hausas,
“Mbukpabuyo” by the Efiks and Ibibios, “Aapon” by the Yorubas,
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extract is used for pain management,* the seeds are reported to
improve libido and reproductive function in men.*® The seeds are also
used for hernia, yellow fever and cases of poisoning.’® The kernels are
utilized for weight reduction and for the management of type 2
diabetes.”” The antioxidant activity of the kernel has also been
reported.® The following compounds were isolated from the stem bark
of 1. gabonensis: 3-friedelanone, butulinic acid, oleanolic acid, 3,3,4-
tri-O-methylellagic acid, 3,4-di-O-methylellagic acid and hardwickiic
acid.® This research focused on investigating the in vitro antioxidant
activities of the petroleum ether, butanol and aqueous extracts of the
stem bark of 1. gabonensis.

Materials and Methods

Chemicals and reagents

DPPH, Dipotassium hydrogenphosphate, Potassium ferricyanide,
Potassium  persulfate, Trichloroacetic acid, Ferric chloride,
monosodium  dihydrogenphosphate, Rutin and Folin-Ciocalteu,
Ammonium molybdate, Gallic acid (Sigma Aldrich, St Louis, USA),
Ascorbic acid (MP Biomedicals, France), Petroleum ether, butanol
(Sigma Aldrich, USA).

Plant collection and preparation of extracts

1. gabonensis plant was collected at the Forestry Research Institute of
Nigeria, Ibadan, Nigeria on the 9™ of August, 2019. It was identified
and documented with the specimen number (103947) at the Herbarium
of the Institute. The stem bark was dried under shade and powdered
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after which 200 g was extracted with various solvents (petroleum
ether, butanol and water) using a soxhlet extractor. The extracts were
dried and then subjected to preliminary phytochemical screening using
the methods of Evans.”

Total phenolic and total flavonoid contents
The total phenolic and total flavonoid contents were assessed in
accordance with standard protocols.?" %

Antioxidant studies
The antioxidant activity of different extracts of I. gabonensis was
evaluated using a myriad of tests viz; Ferric ion reducing power assay
23 i : s 24

, hydrogen peroxide scavenging activity,”" phosphomolybdate assay
%27 and DPPH scavenging activity.” %

Statistical analysis

Results generated were presented as Mean + Standard Deviation and
the variations between means were analyzed by one way Analysis of
Variance (ANOVA) followed by Dunnett post hoc test using statistical
package for social sciences (SPSS, Version 20) and values of p<0.05
were taken into account to be significant statistically.

Results and Discussion

Phytochemical constituents

The phytochemical investigation of the different extracts of |I.
gabonensis showed the presence of phyto-constituents such as
flavonoids, steroids, tannins and triterpenes. However, anthraquinones
and cardiac glycosides were absent (Table 1).

Total phenolic and flavonoid contents

The total phenolic contents of the petroleum ether, aqueous and
butanol extracts of I. gabonensis were determined to be 109.3, 96.3
and 147.7 pgGAE/mL respectively (Figure 1) while the total flavonoid
content of I. gabonensis was determined to be 56.3, 43.3 and 20.3 pg
RE/mL for petroleum ether, butanol and aqueous extracts, respectively
(Figures 1 and 2).

Antioxidant activities

The ferric ion reducing antioxidant activity of the aqueous, butanol
and petroleum ether extracts of |. gabonensis at all the concentrations
tested were significantly (p< 0.001) reduced compared to ascorbic acid
(Figure 3). The H,0, scavenging activity of the aqueous, butanol and
petroleum ether extracts of |. gabonensis at 100 pg/mL was
significantly (p< 0.001) reduced compared to ascorbic acid. However
at 250 and 500 pg/mL, the butanol and petroleum ether extracts were
significantly (p< 0.001) increased compared to ascorbic acid (Figure
4). The total antioxidant capacity of the aqueous, butanol and
petroleum ether extracts of I. gabonensis at 100, 125 and 250 pg/mL
was significantly (p < 0.001) reduced compared to ascorbic acid
(Figure 5). The DPPH radical scavenging activity of the aqueous,
butanol and petroleum ether extracts of I. gabonensis at 100, 125, and
250 pg/mL was significantly (p < 0.001) reduced compared to
ascorbic acid.

Table 1: Phytochemical Constituents of Different Extracts of
Irvingia gabonensis

Inference
Aqueous Butanol  Pet. ether

Constituents

Alkaloids - - _
Anthraquinones - — _
Cardiac Glycosides - - _
Flavonoids + + +
Saponins + + _
Steroids + + +
Tannins + + +
Triterpenes + + +

Key: Absent —, Present +

ISSN 2616-0684 (Print)
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However, at 500 pg/mL, the DPPH radical scavenging activity of the
butanol extract was not significantly different from the ascorbic acid
(Figure 6).

The search for phytochemicals having antioxidant activities has gained
prominence.’? Several plants elicit this activity ** and have the ability
to counter free radicals which makes them useful in many ailments. *
I. gabonensis has been used for its nutritional and medicinal benefits
in several African countries including Nigeria. It is also utilized in folk
medicine for many ailments.”**” The stem bark of I. gabonensis is rich
in phenolic and flavonoid constituents which play significant roles as
antioxidants. The phenolic and flavonoid contents which are highly
present in the petroleum ether and butanol extracts of I. gabonensis
may be attributed to its antioxidant activity.*® *

The reducing capacity and scavenging properties of antioxidants are
known to hinder free radicals® and this can be assessed by
ascertaining the capability of the extracts to convert Fe** to Fe?" and to
give out an electron.*®® Regarding the ferric ion reducing activity, the
various extracts of 1. gabonensis did not show marked effect compared
to ascorbic acid.

Phenolic compounds are a class of phyto-constituents with powerful
antioxidant activities and this relationship has long been established.®”
% The petroleum ether extract elicited the best total antioxidant
capacity at 500 pg/mL as the activity was not significantly different
from ascorbic acid. This activity means some of the antioxidant
compounds of I. gabonensis are non-polar and are highly soluble in
petroleum ether. Indeed, studies have also shown that polyphenols are
readily soluble non-polar solvents. %

Hydrogen peroxide can readily cross membrane of cells and also react
with Cu?" and Fe®" ions to result in the formation of free radicals
which are implicated in toxicity. ** The butanol and petroleum ether
extracts of I. gabonensis produced a marked inhibitory effect on
hydrogen peroxide and this is an indication that the plant possesses
free radical scavenging and antioxidant activities.*®

DPPH radical scavenging activity is also a sensitive technique used in
establishing the antioxidant capacity of medicinal plants. ** The DPPH
radical scavenging activity of the butanol extract of I. gabonensis at
500 pg/mL was comparable to ascorbic acid. This inhibition of DPPH
by I. gabonensis is an indication that it possesses antioxidant activity.
#5441 this study, there is a link between total phenolic content, total
flavonoid content and antioxidant activity (Total antioxidant capacity,
H,O, and DPHH assays) by the petroleum ether and the butanol
extracts of |. gabonensis. The observed activity can be connected with
polyphenolic, flavonoids and other constituents of plants ** “¢ which
are present in the various extracts of I. gabonensis.

160 -
140 +

120 A

Total Phenolic Content (mg GAE/g of

AQ But. Pet.
Extracts of I. gabonensis

Figure 1: Total phenolic Content of Irvingia gabonensis
extracts. Values are presented as Mean + SD in pg GAE/mL. AQ =
Aqueous, But = Butanol, Pet.=Petroleum ether, n = 3
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Figure 2: Total flavonoid Content of Irvingia gabonensis
extracts. Values are presented as Mean + SD in pg RE/mL.
AQ=Aqueous, But=Butanol, Pet.=Petroleum ether, n=3
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Figure 3: Ferric lon Reducing Antioxidant Power of Irvingia
gabonensis extracts in different solvents. Values are presented as
Mean SD, "= p<0.001 compared to AA - One way ANOVA followed
by Dunnett post hoc test, AQ= Aqueous, BUT =Butanol, PET=
Petroleum ether and AA = Ascorbic acid, n = 3
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Figure 4: Hydrogen peroxide scavenging activity of Irvingia
gabonensis extracts in different solvents. Values are presented as
Mean SD, "= p<0.001 compared to AA - One way ANOVA followed
by Dunnett post hoc test, AQ= Aqueous, BUT =Butanol, PET=
Petroleum ether and AA = Ascorbic acid, n =3
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Figure 5: Total antioxidant capacity of different extracts of
Irvingia gabonensis extracts in different solvents. Values are
presented as Mean SD, "= p<0.001 compared to AA - One way
ANOVA followed by Dunnett post hoc test, AQ= Aqueous, BUT
=Butanol, PET= Petroleum ether and AA = Ascorbic acid, n =3
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Figure 6: DPPH radical scavenging activity of Irvingia
gabonensis extracts in different solvents. Values are presented as
Mean SD, "= p<0.001 compared to AA - One way ANOVA followed
by Dunnett post hoc test, AQ= Aqueous, BUT =Butanol, PET=
Petroleum ether and AA = Ascorbic acid, n = 3

Conclusion

The findings of this research indicate that 1. gabonensis possesses in
vitro antioxidant activity which was prominent in the petroleum ether
and butanol extracts.
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