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Abstract: Chrysophyllum albidum and Irvingia gabonensis have been reported to possess several medicinal values. Most
studies on these plants have focused on the fruits rather than the leaves. The present study therefore, evaluated the
phytochemical constituents and in vitro antioxidant activity of methanol leaf extracts of Chrysophyllum albidum and
Irvingia gabonensis. Photochemical screening was carried on the plant samples using established protocols.The results of
the phytochemical screening of both extracts revealed the presence of saponins, flavonoids, alkaloids, steroids and
tannins. Terpenoids and cardiac glycosides were below detectable levels in both extracts. Irvingia gabonensis extract
showed significantly higher (p<0.05) levels of total phenol, total flavonoid and total tannin than the Chrysophyllum
albidum extract. However, there was no significant difference (p>0.05) in the proanthocyanidin content of both plant
extracts. Irvingia gabonensis extract had a significantly higher (p<0.05) ferric reducing antioxidant potential (FRAP)
value and was a better 1,1–diphenyl–2–picrylhydrazyl (DPPH) radical scavenger than Chrysophyllum albidum extract.
The results of the study revealed that extract of Irvingia gabonensis had more phytochemicals and consequently,
possessed higher antioxidant activity than Chrysophyllum albidum extract.
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INTRODUCTION
Reactive oxygen species (ROS) are not only
produced naturally in cell following stress or respiration
but also have been reported to be produced by radiation,
bacterial and viral toxin, smoking and alcohol. Overproduction of ROS or inadequate antioxidants has been
implicated in the pathogenesis and complications of
some disease conditions like diabetes, Alzheimer’s
disease,
cancer,
atherosclerosis,
arthritis,
neurodegenerative disease, and aging process [1].
Antioxidants act as a defense mechanism that protect
against deleterious effects of oxidative reaction
produced by reactive oxygen species (ROS) in a
biological system; thus, they are absolutely critical for
maintaining optimal cellular as well as systemic health,
and well-being [2]. Recently, there has been an upsurge
of interest in the therapeutic potential of plants as
antioxidants in reducing oxidative tissue injuries [3].
Plants, rich in phenolic compounds such as flavonoids,
have been demonstrated to have anti-inflammatory,
antiallergenic, antiviral, anti-aging, and anticarcinogenic activities which can be attributed to their
antioxidant properties [4].

Chrysophyllum albidum, commonly called
white star apple is a very useful medicinal plant
common in the tropical and sub-tropical regions of the
world [5]. Extracts of Chrysophyllum albidum have
been reported to possess hepatoprotective [6], antiplasmodial
[7],
and
anti-bacterial
activities
[8].Similarly, Irvingia gabonensis (African bush
mango) has several medicinal uses. The shavings of the
stem bark are consumed by mouth to treat hernias,
yellow fever, and dysentery, and to reduce the effects of
poison in French Equatorial Africa [9]. The antibiotic
properties of the bark of Irvingia gabonensis help heal
scabby skin, and the boiled bark relieves tooth pain
[10]. Most studies on the antioxidant property of
Chrysophyllum albidum have focused on the fruit [11],
[12]. Similarly, most studies on the antioxidant property
of Irvingia gabonensis have been focused on the seeds
[13]. Therefore, this study evaluated the phytochemical
constituents and in vitro antioxidant activity of
methanol leaf extracts of Chrysophyllum albidum and
Irvingia gabonensis. Results from this study will be
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useful in ascertaining the probable medicinal properties
of the plants.
MATERIALS AND METHODS
Collection of Plant Leaves
Leaves of Chrysophyllum albidum and
Irvingia gabonensis were collected from a private farm
in Benin City, Edo State, Nigeria. The leaves were
identified in the Department of Plant Biology and
Biotechnology, University of Benin. The authenticated
leaves were washed and air dried at room temperature
in the laboratory.
Preparation of Extracts
The dried leaves were pulverized and 200g of
the pulverized leaves were soaked in absolute methanol
(2500ml) for 72 hours with occasional stirring. The
extracts were filtered using double layered muslin cloth
and the filtrate concentrated to dryness by means of a
rotary evaporator at reduced pressure. The dried
extracts were stored at 4oC until use.
Phytochemical Screening
Phytochemical screening was carried out on
the plant samples using established protocols as
described by Harbone [14], Sofowora [15], Trease and
Evans [16].
Determination of Total Phenolic Content
The total phenolic content was determined
using the Folin - Ciocalteau method as described by
Cicco et al., 2009 [17]. Concentrations of gallic acid,
ranging from 0.2 - 1 mg/ml or extracts (1mg/ml), were
prepared in methanol. Then, 4.5ml of distilled water
was added to 0.5 ml of the extract and mixed with 0.5
ml of a ten-fold diluted Folin- Ciocalteau reagent. Five
ml of 7% sodium carbonate was then added to the tubes
and another 2ml of distilled water was added. The
mixture was allowed to stand for 90 min at room
temperature; absorbance was then read at 760 nm. All
determinations were performed in triplicates with gallic
acid utilized as the positive control. The total phenolic
content was expressed as Gallic Acid Equivalent
(GAE).
Determination of Total Flavonoid Content
The total flavonoid content was determined
using the method of Miliauskas et al. 2004 [18]. Two
milliliters of 2% AlCl3 in ethanol was mixed with 2ml
of the extracts (1mg/ml), in methanol. The absorbance
was measured at 420 nm after one hour incubation at
room temperature. Similar concentrations of quercetin,
the positive control were used. The total flavonoid
content was calculated as mg quercetin equivalent /g of
extract.
Determination of Total Tannin Content
The total tannin content was determined by
Folin Denis method as described by Polshettiwar et al.,
2007 [19]. Briefly, 1ml of the extract (1mg/ml) and
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standard solution of tannic acid (0.1-1.0mg/ml) was
made up to 7.5ml with distilled water. Then 0.5ml Folin
Denis reagent and 1ml Na2CO3 solution were added.
The volume was made up to 10ml with distilled water
and absorbance was read at 700nm. The total tannin
content was expressed as mg of tannic acid equivalent
per gram of extract.
Determination of Proanthocyanidin Content
The determination of proanthocyanidin was
carried out according to the method of Sun et al. 1998
[20]. To 0.5ml of 1.0mg/ml of each extract was added
1ml of 4 % methanol solution and 0.75ml of
concentrated hydrochloric acid. The mixture was left
undisturbed for 15 minutes and the absorbance was read
at 500nm. Ascorbic acid was used as standard.
In vitro Antioxidant assays
The in vitro antioxidant assays carried out on
the plant extracts were; Ferric Reducing Antioxidant
Power (FRAP), Diphenyl-2-Picryl-Hydrazyl (DPPH)
Radical Scavenging Activity and Thiobarbituric acid
reactive substances (TBARS).
Ferric Reducing Antioxidant Power (FRAP) Assay
The Ferric Reducing Antioxidant Power
(FRAP) assay was carried out using a modified method
of Benzie and Strain 1996 [21]. To 1.5 ml of freshly
prepared FRAP solution (25 ml of 300 mM acetate
buffer pH 3.6, 2.5 ml of 10mM 2,4,6-tripyridylstriazine (TPTZ) in 40mM HCl, and 2.5 ml of 20 mM
ferric chloride (FeCl3.6H2O) solution) was added to 1ml
of the extracts (1mg/ml). The reaction mixtures were
incubated at 37oC for 30 min and the increase in
absorbance at 593nm was measured. FeSO4 was used
for the calibration curve and ascorbic acid served as the
positive control. FRAP values (expressed as mg Fe
(II)/g of the extract) for the extracts were then
extrapolated from the standard curve.
Estimation of Diphenyl-2-Picryl-Hydrazyl (DPPH)
Radical Scavenging Activity
The free radical scavenging capacity of the leaf
extracts against 1,1–diphenyl–2–picrylhydrazyl (DPPH)
radical was determined by a slightly modified method
of Brand-Williams et al.,1995 [22]. Briefly, 0.5 ml of
0.3 mM DPPH solution in methanol was added to 2ml
of various concentrations (0.01 – 0.2 mg/ml) of the
extracts. The reaction tubes were shaken and incubated
for 15 min at room temperature in the dark; absorbance
read at 517 nm. All tests were performed in triplicates.
Ascorbic acid was used as standard control, with similar
concentrations as the test samples prepared. A blank
containing 0.5ml of 0.3 mM DPPH and 2ml methanol
was prepared and treated as the test samples.
The radical scavenging activity was calculated
using the following formula:
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DPPH radical scavenging activity (%) = [(A0−A1)/
(A0)] × 100,
Where, A0 was the absorbance of DPPH
radical + methanol; A1 was the absorbance of DPPH
radical + sample extract or standard. The 50%
inhibitory concentration value (IC50) was calculated as
the effective concentration of the extract that is required
to scavenge 50% of the DPPH free radicals.
Estimation of Thiobarbituric Acid Reactive
Substances (TBARS)
TBARS was estimated according to the
method of Ohkawa et al., 1979 [23]. Egg yolk
homogenate (0.5 ml of 10% v/v) and 0.1 ml of extract
(1mg/ml) were added to a test tube and made up to 1ml
with distilled water. 0.05ml of FeSO4 (0.07 M) was
added to induce lipid peroxidation and incubated for 30
min. Then 1.5 ml of 20% acetic acid (pH adjusted to 3.5
with NaOH) and 1.5 ml of 0.8% (w/v) TBA in 1.1%
sodium dodecyl sulphate and 0.05 ml 20% TCA were
added and the resulting mixture was vortex; it was then
heated at 95ºC for 60 min. The generated colour was
measured at 532 nm.
Inhibition of lipid peroxidation (%) was
calculated with the formula:
(C-E)/C x 100%;
Where C is the absorbance value of the fully oxidized
control and E is (Abs532+TBA -Abs532-TBA).
STATISTICAL ANALYSIS
The experimental results were expressed as
mean ± standard error of mean (SEM) of three
replicates and were subjected to student’s t-test. p
values < 0.05 were regarded as significant.
RESULTS
The result of the phytochemical screening of
methanol leaf extracts of Chrysophyllum albidum and
Irvingia gabonensis are presented in Table 1.The result

revealed the presence of several phytochemicals
specifically saponins, flavonoids, alkaloids, phenols,
steroids and tannins. Phenols, flavonoids, tannins, and
steroids were higher in Irvingia gabonensis extract than
Chrysophyllum albidum extract. Only saponins were
higher in Chrysophyllum albidum extract than Irvingia
gabonensis extract. However, terpenoids and cardiac
glycosides were not detected in both extracts.
Figure 1 shows total phenol, total flavonoid,
total tannin and proanthocyanidin contents of methanol
leaf extracts of Chrysophyllum albidum and Irvingia
gabonensis. Methanol leaf extract of Irvingia
gabonensis had significant higher (p<0.05) levels of
total phenol, total flavonoid and total tannin than
methanol leaf extract of Chrysophyllum albidum.
However, there was no significant difference (p<0.05)
in the proanthocyanidin content of the two extracts.
The Ferric Reducing Antioxidant Potential
(FRAP) results are presented in Figure 2. The results
revealed that Irvingia gabonensis extract had a
significantly higher (p < 0.05) FRAP value (7.95 ± 0.18
mg Fe(II)/g extract) than Chrysophyllum albidum
extract (2.73 ± 0.11 mg Fe(II)/g extract.
The results of the DPPH radical scavenging
activities of C. albidum and I. gabonensis extracts leaf
extracts are shown in Figure 3 with the IC50 values in
Table 2. The results show that I. gabonensis extract was
a better inhibitor of the DPPH radical than the C.
albidum extract. The IC50 values (Table 2) were 147.70
± 1.15 μg/ml for the C. albidum extract and 111.70 ±
2.41 μg/ml for the I. gabonensis extract in contrast to
that of ascorbic acid (69.24 ± 4.24 μg/ml)
Figure 4 shows the thiobarbaturic acid reactive
substances (TBARS) assay results of the C. albidum
and I. gabonensis leaf extracts. The percentage
inhibition of lipid peroxidation was significantly higher
(p < 0.05) in the I. gabonensis extract (5.95± 0.15%)
than in the C. albidum extract (4.53 ± 0.17%).

Table 1: Phytochemical constituents of methanol leaf extracts of Chrysophyllum albidum and Irvingia gabonensis
Phytochemical
Chrysophyllum albidum
Irvingia gabonensis
Saponins
++
+
Alkaloids
+
+
Phenols
+
++
Tannins
+
+++
Flavonoids
+
++
Steroids
+
+++
Cardiac glycosides
Terpenoids
KEY :

- absent , +: trace amounts, ++: moderate amount, +++: high amounts
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Fig-1: Total phenol, total flavonoid, total tannin and proanthocyanidin content of extracts of C. albidum and I.
gabonensis leaves. Total phenol is expressed as mg Gallic Acid Equivalent / g extract, Total flavonoid is expressed
as mg Quercertin Equivalent / g extract, Total tannin is expressed as mg Tannic acid Equivalent / g extract and
Proanthocyanidin content is expressed as mg Ascorbic acid Equivalent / g extract. Values are expressed as mean±
SEM, n = 3/group. Different lowercase letters for each phytochemical represent significant difference between
means at p ˂ 0.05.

Fig-2: Ferric acid reducing antioxidant potential (FRAP) assessment of methanol leaf extracts of C. albidum and I.
gabonensis. Values are expressed as mean± SEM, n = 3/group. Different lowercase letters represent significant
difference between means at P ˂ 0.05

Fig-3: DPPH’s radical scavenging activity of methanol leaf extracts of C. albidum and I. gabonensis. Values are
expressed as mean± SEM, n = 3/group
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Table 2: IC50 of methanol leaf extracts of C. albidum and I. gabonensis
Extract
IC50 (µg/ml)
Ascorbic acid
69.24 ± 4.24a
C. albidum
147.70 ± 1.15b
I. gabonensis
111.70 ± 2.41c
Data represent Mean ± SEM of triplicate analysis. Values with different lowercase letters within the
column indicate significant difference at p<0.05

Fig-4: Result of Thiobarbaturic Acid Reactive Substances (TBARS) assay of C. albidum and I. gabonensis
extracts. Values are expressed as mean± SEM, n = 3/group. Different lowercase letters represent significant
difference between means at p ˂ 0.05
DISCUSSION
Free radicals play a major role in bringing up a
number of disorders in human, including arthritis,
gastritis, ageing, respiratory diseases, e.t.c. [24]. The
use of synthetic antioxidant possesses serious threats
such as carcinogenicity, thus researchers have turned
towards the use of herbal plants with effective
antioxidant property that is capable of protecting the
cells against the damaging effects of free radicals.
Phytochemicals are potent antioxidants, metal chelators
or free radical scavengers, thus they possess health
promoting
properties
[25].
The
qualitative
phytochemical screening of methanol leaf extract of
Chrysophyllum albidum revealed the presence of
saponins, flavonoids, alkaloids, phenols, steroids and
tannins. These findings corroborate with those of
previous researchers [26], [27], who also detected
alkaloids, tannins, saponins, flavonoids and steroids in
leaves of Chrysophyllum albidum. Similarly, qualitative
phytochemical screening of methanol leaf extract of
Irvingia gabonensis revealed the presence of saponins,
flavonoids, alkaloids, phenols, steroids and tannins.
Previous researchers have reported the presence of
saponins, alkaloids, tannins, flavonoids in leaf extracts
of Irvingia gabonensis [28], [29]. In this study, phenols,
flavonoids, tannins and steroids were higher in Irvingia
gabonensis extract than Chrysophyllum albidum extract.
Only saponins were higher Chrysophyllum albidum
extract than Irvingia gabonensis extract. However
terpenoids and cardiac glycosides were not detected in
both extracts.
Irvingia gabonensis extract had higher total
phenolic, total flavonoid, total tannin and
proanthocyanidin content than Chrysophyllum albidum
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extract. The higher quantification of these
phytochemicals in Irvingia gabonensis extract than in
the Chrysophyllum albidum extract is consistent with
the result of the qualitative phytochemical screening.
Antioxidants can deactivate radicals by three
major mechanisms, namely via Hydrogen Atom
Transfer (HAT), Electron Transfer (ET), and
combination of both HAT and ET [30]. HAT measures
the ability of an antioxidant to quench free radicals by
hydrogen donation, while ET detects the ability of
antioxidant to transfer one electron to reduce radicals,
metals and carbonyls. Ferric Reducing Antioxidant
Power (FRAP) is an ET assay while DPPH assay
combines both HAT and ET mechanisms [30]. As a
rapid and simple measure of antioxidant activity, the
DPPH radical scavenging capacity is based on the
reduction of the stable radical DPPH to yellow colored
diphenylpicrylhydrazine in the presence of a hydrogen
donor [30]. The results of the DPPH radical scavenging
activities of C. albidum and I. gabonensis extracts leaf
extracts are shown in Figure 3 with the IC50 values in
Table 2. The results showed that I. gabonensis extract
was a better inhibitor of the DPPH radical than the C.
albidum extract.
The ferric reducing antioxidant potential test
is based on the ability of antioxidants present in the test
extracts to reduce Fe3+ to Fe2+. The I. gabonensis
extract was observed to have a significantly higher
(p<0.05) FRAP value than the C. albidum extract. Both
extracts however have significantly lower (p<0.05)
FRAP values than the standard antioxidant (ascorbic
acid).
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Thiobarbituric acid reactive substances
(TBARS) assay is a well established method for
screening and monitoring lipid peroxidation [31]. The
percentage inhibition of lipid peroxidation, estimated by
TBARS assay was significantly higher (p < 0.05) in the
I. gabonensis extract than in the C. albidum extract.

8.

Overall results showed that I. gabonensis
extract is a better inhibitor of lipid peroxidation and a
more powerful antioxidant than C. albidum extract.
Polyphenols are strong natural antioxidants that possess
free radical scavenging activity [32].This may explain
why the I. gabonensis extract, which was observed to
contain a higher total phenolic content, is a better
inhibitor of lipid peroxidation and a better antioxidant
than C. albidum extract.

9.

CONCLUSION
The study revealed that methanol leaf extract
of Irvingia gabonensis had more phytochemicals and
therefore, possessed higher antioxidant activity than
methanol leaf extract of Chrysophyllum albidum. Future
research will entail the isolation and characterization of
the most active ingredients in these plants as well as
their potentials to serve as therapeutic agents.

11.

REFERENCES
1. Khalaf, N. A., Shakya, A. ., Al-Othman, A., ElAgbar, Z., & Farah, H. (2008). Antioxidant activity
of some common plants. Turkish Journal of
Biology, 32(1), 51-55.
2. Jayachitra, A., & Krithiga, N. (2010). Study on
antioxidant property in selected medicinal plant
extract. International Journal of Medical and
Aromatic Plants, 2(3), 495-500.
3. Patel, V. R., Patel, P. R., and Kajal, S. S. (2010).
Antioxidant activity of some selected medicinal
plants in western region India. Advanced
Biomedical Research, 4, 23-26.
4. Aqil, F. I., & Mehmood, Z. (2006). Antioxidant
and free radical scavenging properties of twelve
traditionally used Indian medicinal plants. Turkish
Journal of Biology, 30 (3), 177-183.
5. Emudainohwo, J. O. T., Erhirhie, E. O., Moke, E.
G., & Edje, K. E. (2015). Review on
Ethnomedicine,
Phytochemistry
and
Ethnopharmacology of Chrysophyllum albidum.
Journal
of
Advances in
Medical
and
Pharmaceutical Sciences, 3(4), 147-154.
6. Abiodun, H. A., Amos, O. A., Roseline, K.,
Samuel, O. O., Olumide, O. O., & Oluwaseun, A.
O.
(2011).
Hepatoprotective
activity
of
Chrysophyllum
albidum
against
carbon
tetrachloride induced hepatic damage in rats.
Canadian Journal of Pure and Applied Sciences,
5(3), 1597-1602.
7. Adewoye, E. O., Salami, A. T., & Taiwo, V. O.
(2010) Antiplasmodial and toxicological effects of
methanolic bark extract of Chrysophyllum albidum

13.

Available Online: http://scholarsmepub.com/haya/

10.

12.

14.

15.

16.

17.

18.

19.

20.

21.

in albino mice. Journal of Physiology and
Pathphysiology, 1(1), 1-9.
Okoli, B. J., & Okere, O. S. (2010). Antimicrobial
activity of the phytochemical constituents of
Chrysophyllum albidum G. Don_Holl. (African
Star apple) plant. Journal of Research in National
Development, 8,1-9.
George, I. N., & Zhao, Y. (2007). Pharmacological
activity of 2,3,8-tri-O-methyl ellagic acid isolated
from the stem bark of Irvingia gabonensis. African
Journal of Biotechnology, 6 (16), 1910-1912
Ainge, L., & Brown, N. (2001). Irvingia
gabonensis and Irvingia wombolu . A State of
Knowledge Report undertaken for The Central
African Regional Program for the Environment.
Oxford Forestry Institute. Department of Plant
Sciences. University of Oxford. United Kingdom.
Imaga, N. O. A., & Urua, E. . (2013). Chemical and
antioxidant evaluation of star apple fruit
(Chrysophyllum albidum) crude extracts. Planta
Medica Congress, 79-83.
Idowu, T. O., Iwalewa, E. O., Aderoga, M. A.,
Akingelu, B. A., & Ogundaine, A. O. (2006).
Biochemical and behavioural effects of eleagnine
from Chrysophyllum albidium. Journal of
Biological Sciences, 6, 1029-1034.
Agbor, G. A., Oben J. E., Ngogang, J. Y., Xin, X.
C., & Vinson, J. A. (2005). Antioxidant capacity of
some herbs/spices from Cameroon: A comparative
study of two methods. Journal of Agriculture and
Food Chemistry, 53, 6819-6824.
Harbone, J. B. (1998). Phytochemical Methods: A
Guide to Modern Techniques of Plant Analysis. 3rd
Ed. New York: Chapman and Hall, 49-188.
Sofowora, A. (1993). Medicinal Plants and
Traditional Medicine in Africa, 2nd ed. Ibadan:
Spectrum Books Limited. P. 134-156.
Trease, G. E., & Evans, W. C. (1989). A Textbook
of Pharmacognosy,13thed. London: BailliereTyndall Ltd. P. 345-356.
Cicco, N., Lanorte, M. T., Paraggio, M., Viggiano,
M., & Lattanzio, V. (2009). A reproducible, rapid
and inexpensive Folin-Ciocalteu micromethod in
determining phenolics of plant methanol extracts.
Microchemical Journal, 91, 107–110.
Miliauskas, G., Vensketonis, P. R., & Van- Beck,
T. A. (2004). Screening of radical scavenging of
some medicinal and aromatic plant extracts. Food
Chemistry, 85, 231-237.
Polshettiwar, S. A., & Ganjiwale, R. O. (2007).
Spectrophotometric estimation of total tannins in
some ayurvedic eye drops. Indian Journal of
Pharmaceutical Sciences, 69 (4), 574-576.
Sun, B., Ricardo-da-Silva, J. M., & Spranger, I.
(1998). Critical factors of vanillin assay for
catechins and proanthocyanidins. Journal of
Agriculture and Food Chemistry, 46, 4267 - 4274.
Benzie, I. F. F., & Strain, J. J. (1996). The ferric
reducing ability of plasma (FRAP) as a measure of

63

Osebhahiemen Ojemekele et al.; Haya: Saudi J. Life Sci.; Vol-2, Iss-3 (Apr-Jun, 2017):58-64

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

“antioxidant power”: The FRAP assay. Analytical
Biochemistry, 239, 70-76.
Brand-Williams, W., Cuvelier, M. E., & Berset, C.
(1995). Use of free radical method to evaluate
antioxidant activity. Lebensmittel Wissenschaft und
Technologie, 28, 25-30.
Ohkowa, H., Ohisi, N., & Yagi, K. (1979). Assay
for lipid peroxides in animal tissue by
thiobarbituric
acid
reaction.
Analytical
Biochemistry, 95, 351-358.
Gupta, V. K., & Sharmam, B. K. (2006). Plants as
natural antioxidants. Natural Product Radiance,
5(4), 326-334.
Kumar, V., & Sharma, S. K. (2006). Antioxidant
studies on some plants: A review. Hamdard
Medicus (Pakistan), 4, 25-36
Oladipupo, A. A., & Oladipupo, T. G. (2014).
Phytochemical Analysis and Antimicrobial Effect
of Chrysophillum Albidum Leave Extract On
Gastrointestinal Tract Pathogenic Bacteria and
Fungi in Human. Journal of Applied Chemistry,
7, 1-5.
Ushie, O. A., Adamu, H. M., Abayeh, O. J.,
Chindo, I. Y., & Lawal, U. (2014) Phytochemical
screening of Chrysophyllum albidum leaf extracts.
Journal of Applied Chemistry, 2(2), 40-46.
Ezeabara, A. C., & Ezeani, D. S. (2016).
Comparative Study of Phytochemical and Nutrient
Contents of Various parts of Irvingia gabonensis
(Aubry-Lecomte ex O’ Rorke) Baill. and Irvingia
wombolu Vermoesen. Scientia Agriculturae, 14 (3),
284-288.
Nworie, O., Orji, J. O., Ekuma, U. O., Okoli, M.
V., & Nweke, M. C. (2016). Antibacterial Activity
of the Leaf and Stem Bark of Irvingia gabonensis
(Bush Mango) Against Escherichia coli and
Staphylococcus aureus. Global Journal of
Pharmacology, 10 (1), 13-18.
Jothy, S. L., Azlan, A. A., Yeng, C. Y., &
Sasidharan, S. (2012). Antioxidant activity and
hepatoprotective potential of Polyalthia longifolia
and Cassia spectabilis leaves against paracetamolinduced
liver
injury.
Evidence
Based
Complementary Alternative Medicine, 4, 714 - 730.
Yagi, K. (1998). Methods in Molecular Biology,
108, 101-106
Prakash, D., & Gupta, K. R. (2009). The
antioxidant phytochemicals of nutraceutical
importance. Open Nutraceuticals Journal, 2, 20-35.

Available Online: http://scholarsmepub.com/haya/

64

