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ABSTRACT

Bridelia ferruginea stem bark generally used in Indigenous folk medicfar diverse uses was evaluated
scientifically to elucidate the antioxidant actwibf various fractionsn-vitro to validate its folkloric usagen
vitro antioxidant properties of the extract fractions evevaluated using the free radical scavengingitietvby

1, 1-diphenyl-2-picryl-hydrazyl (DPPH) with ascarbacid as control. The total antioxidant activigsults
indicated that, the inhibition percent of aqueoxsazet was significantly higher than the inhibitipercent of
ethanol and ethyl acetate in the DPPH methods.ghdmi G, (0.85 mg/ml compared to 1.34 mg/ml ethanolic
extract and 1.41mg/ml of Ethyl acetate) value whseoved.The aqueous extract was better irf ‘Eleelating
activity and higher in the content of total pheaslcompared to ethanolic and ethyl acetate extrdotsever,
the ethyl acetate extract had significantly higher< 0.05) hydroxyl radical scavenging activity wite
concentration for 50% inhibition (IC) value of 0.&%/mL, 1.24 mg/mL for ethanolic extract and 2.1¢/mlL

for aqueous extract.he results indicated that all the extracts shomsmkllent Nitric oxide scavenging activities
with a close range of Kgvalues of 0.83, 0.99 and 1.83 mg/mL for aqueousreilic and ethyl acetate extract.
The results suggest thBtidelia ferruginea stem bark possesses varied degrees of antioxidémityain vitro
and has the potential to be developed into dietampplements and synergically modified with syntheti
antioxidants.

Keywords: Ethanolic extract, Aqueous extract, Ethyl acetateaet, Bridelia ferruginea, and Antioxidant

activity.

INTRODUCTION

Antioxidants have been found to play a major riieprotecting the human body against damage
induced by reactive free radicals (Halliwell andt®ridge, 1990; Matest al., 1999) by reacting with free
radicals, chelating and also by acting as oxygawestger (Shahidi and Wanasundara, 1992; Buyukokuebg
al., 2001). Antioxidant compounds play an importasérin our body due to favorable effects on humeailth.
Consumption of food containing phytochemicals wgthtential antioxidant properties can reduce thk af
human diseases (Temple, 2000) since Overproducaifofree radicals in certain conditions can cause an
imbalance, leading to oxidative damage to largembiecules such as lipids, DNA, and proteins (Li020
Natural antioxidants that are present in plants hedbs are responsible for inhibiting or preventihg
deleterious consequences of oxidative stress sgnthetic antioxidants have been limited becaus¢heif
toxicity (Valentaoet al., 2002).
Bridelia ferruginea belongs to the family Euphorbiaceae which is comigjndound in Savannah regions
(Ekanemet al., 2008). It is usually a gnarled shrub which somes$ reaches the size of a tree in suitable
condition. Its common names are Kizni (Hausa), Ma(Eulani), Iralodan (Yoruba), Ola (Igbo); and samge
Abia (Boki). Its habitat is the Savannah, espegiadlthe moister regions extending from Guinea &r& and
Angola. The tree is 6 - 15 m high, up to 1.5 minthgand bole crooked branching low down. The harldark
grey, rough and often marked scaly (Ras#tichl., 2000). A decoction of the leaves has been usetett
diabetes. It is also used as purgative and a vagmi{Cimangat al., 1999). The bark extract has been used for
the coagulation of milk and also lime juice for foemulation of a traditional gargle “egun efu” @idiyaet al.,
1990). It is also reported of having potential ¥amter treatment (Kolawole and Olayemi, 2003). byd, the
roots of the plant are used as chewing sticks l@ddot bark is used for intestinal and bladdeordier remedies
as well as skin diseases (De Bruyhal., 1997). Other reported activities of the barka&stt include typanocidal
(lwu, 1984), molluscidal ( Adeoyet al., 1988), antimicrobial (Olajidet al., 1999) and anti-inflammatory
(Ndukweet al., 2005). Antimicrobial properties of stem barkBfferruginea against facultative Gram negative
rods have been reported by (Ndukeeal., 2005). The plant was found to contain Alkaloid®nnins,
Terpenoids, Glycosides, Flavonoids, Saponins, Aghinones and Steroids. The activities of the nmatha
petroleum ether and chloroform bark extracts ofBhderruginea against some potential pathogergamsms
have been extensively investigated (Ilwu, 1984);g@\eet al., 1988); (Olajideet al., 1999).Bridelia ferruginea
has a great antioxidant potential which can be tsqutotect the body against damage caused byrdidieals
which is regularly produced in vivo and oxidatiteess induce these free radicals (Oloyede and Beha012).
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Due to the widespread consumptiorBofdelia ferruginea, it's of great significance and necessity that
research focuses on discovering potent naturakéadtive antioxidants to replace the syntheticsone
MATERIALSAND METHODS

Plant

Fresh stem bark peelings Bfidelia ferruginea were collected at a farm in the suburbs of AdatiEMigeria.
The plant was identified and authenticated by atpdaientist in the Department of Plant Sciencdti Etate
University, Ado-Ekiti, Nigeria and a voucher speeimwas deposited accordingly at the herbarium ef th
Department of Plant Science, Ekiti State Universitgo-Ekiti, Nigeria.

Chemicals

Chemicals and reagents used such as 1,10-phenamtrgdllic acid, Folin-coicalteau’s reagent wereduced
from Sigma-Aldrich, Inc(St Loius, MO), trichloroate acid (TCA), thiobarbituric acid (TBA) and
ethylenediaminetetraacetic acid (EDTA) was sourdemm Sigma-Aldrich, Cheme GmbH( Stein-heim,
Germany), ditroniphenyl hydrazine (DNPH) from ACR@Bganics (New Jersey,USA), hydrogen peroxide,
methanol, acetic acid and FgGkere sourced from BDH Chemicals Ltd.,(Poole, End)anthiourea,
CuSQ.5H,0, H,SO, Sodium carbonate, Algl potassium acetate, Sodium Nitroprusside, Tris-bigffer,
FeSQ, potassium ferricyanide and ferric chloride.

Extraction

Preparation of Ethanolic extract

The stem bark were air-dried in the laboratoryrabi@nt temperature (30 = 2°C) for 10 days, puhedizsing a
laboratory mechanical grinder ( Christy and Noliristed, machine type 8) and the fine powders atatdistored
until further use. 120g of the powdered sample @dgrcted with solvent combination (via maceratiohy0%
ethanol for 48hrs. One litre of 70% ethanol wasdusene mixture was decanted and filtered usingilster
whatman paper No 1. The filterate measured up @mi® and evaporated to dryness using a freeze toyer
obtain 40% vyield ethanolic residue. The crude extnas later subjected to bioassay analyses.

From the stock solution, concentrations of 10mg2#l, 40, 80, 100, and were obtained by serialiditiutThese
were stored until further use.

Preparation of Ethyl Acetate extract

The stem bark were air-dried in the laboratoryrabient temperature (30 = 2°C) for 10 days, puhestimsing a
laboratory mechanical grinder ( Christy and Noliristed, machine type 8) and the fine powders otgdistored
until further use. 120g of the powdered sample @dgcted with solvent combination (via maceratiohy0%
ethanol for 48hrs. One litre of 70% ethanol wasdusene mixture was decanted and filtered usingilster
whatman paper No 1. The filterate measured up mi® and evaporated to dryness using a freeze toyer
obtain 40% vyield ethanolic residue. 30g ethanoktraezt was weighed and reconstituted in distilleatex of
300mls. The mixture was divided into equal partd ®®mls each and to each portion, 75mls of PetnolEther

is added. This is mixed thoroughly, turned intoasaping funnels (250mls size) and left to stande aljueous
top layer is decanted and to each fraction, 10@hISthyl acetate is added to wash. After the fwsish, the
decanted aqueous fraction is washed again with BOOMEthyl acetate. This procedure is repeatedtlier
second time and the total mixture measured up @mB and evaporated to dryness using a freeze doyer
obtain 4% vyield. The crude extract was later subpbcto bioassay analyses. From the stock solution,
concentrations of 10mg/ml, 20, 40, 80, 100, wertaiold by serial dilution. These were stored untiher use.

Prepar ation of Aqueous extract

The stem bark were air-dried in the laboratoryrabi@nt temperature (30 = 2°C) for 10 days, puhedizsing a
laboratory mechanical grinder ( Christy and Noliristed, machine type 8) and the fine powders atatdistored
until further use. 50g of the powdered sample wdsaeted with distilled water of 500mls (via madéya) for
48hrs. The mixture was decanted and filtered usitegle whatman paper No 1. The filterate measugdo
425mls and evaporated to dryness using a freezy tivyobtain 10% yield aqueous residue. The crudiaet
was later subjected to bioassay analyses. Fromsttwk solution, concentrations of 10mg/ml, 20, 80, 100,
were obtained by serial dilution. These were stengil further use.

Experimental protocol

Deter mination of Total Phenolic Contents

Total phenolics were determined using Folin-Cicaalteagent (Single-ton and Slinkard 1977) Sam@@8
L) were introduced into test tubes, and then 1.0 Folin-Ciocalteu’s reagent and 0.8 mL sodium cagten
(7.5%) were added. The absorbance of all samplesmeasured at 760 nm after incubating at 30C forhl.
Results were expressed as milligram of gallic agjdivalent (GAE) per gram of fresh weight.

Fet+ 2 Chelating Assay

The Fé* chelating ability of the seed extracts was meabimethe ferrous iron-ferrozine complex at 562 nm
(Decker and Welch 1990). The reaction mixture doimtig FeCl,(2 mmol/L) and ferrozine (5 mmol/L) along
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with extracts (50-500 m g/mL) was adjusted to alteblume of 0.8 mL with d, mixed and incubated @ min

at room temperature. The absorbance of the mixtia® read at 562 nm against a blank. EDTA was used a
positive control. The percentage of inhibition efrbzine—F& complex formation was given below with the
formula:

% Chelation activity = f-Aq]/ As) X 100

where Awas the absorbance of the control #agvas the absorbance in the presence of the samgle an
standards.

DPPH Radical Scavenging Activity

The antioxidant activity of the extracts, on theibaof the scavenging activity of the stable DPIR¢¢ fradical,
was determined by the method described by Haghab (1988). An aliquot (0.5 mL) of the DPPH solutiord(5
mg/mL) was diluted in 4.5 mL of methanol, and 0.L of the crude extracts at various concentratidi@-(
100mg/mL) was added. The mixture was shaken vigdyoand allowed to stand for 45 min in the darkeTh
decrease in absorbance was measured at 517 nnstagdifank (without extract) in a spectrophotometére
radical scavenging activity was measured as a dsere the absorbance of DPPH and calculated ubing
following equation:

% Radical scavenging activity ZA]- Aq] / A) x 100

where A, was the absorbance of the control adwas the absorbance in the presence of the sample a
standards.

Deter mination of NO radical scavenging ability

Sodium Nitropruside in aqueous solution at physjmlal pH 7.0 spontaneously generates NO, whichrauote
with oxygen to produce nitrite ions that can benested by use of Greiss reagent [1.0mL sulfanilida
reagent(0.33% prepared in 20% glacial acetic adidraom temperature for 5mins with 1mL of
naphethylenediamine dichloride (0.1% wi/v)]. Scawsgof NO compete with oxygen, leading to reduce
production of NO. 5mM sodium nitroprusside in pHuete- saline was mixed with the extract, beforailiation

at 25C for 150min. Thereafter the reaction mixture wakleal to Greiss reagent. Before measuring the
absorbance at 546nm, relative to the absorbanseuflard solution of potassium nitrate treatethénsame way
with Greiss reagent. (Jagetigal., 2004).

OH radical scavenging ability

The ability of the extract to prevent ¥#1,0, induced decomposition of deoxyribose was carrigidusing the
method of Halliwell and Gutteridge (1992). Brieflyeshly prepared extract (0-4@p was added to a reaction
mixture containing 12@d, 20mM deoxyribose, 4Q0, 0.1M phosphatéduffer pH 7.4, 4Ql, 20mM hydrogen
peroxideand 4Ql, 500uM FeSO4 and the volume was made to @0@ith distilled water. The reaction mixture
was incubated at 8T for 30min and the reaction was stopped by thétiaddbf 0.5ml of 2.8%TCA, this was
followed by the addition of 0.4ml of 0.6% TBA sdlut. The tubes were subsequently incubated in rapili
water for 20min. The absorbance was measured ains&2 spectrophotometer.

Statistical analysis. Data were expressed as Mean + SE of duplicate ureragnts with one-way Analysis of
Variance (ANOVA) Analysis of Variance (ANOVA) withhe help of software SPSS 16.0 for windows.
Statistical significance was set at p<0.05.

RESULTSAND DISCUSSION

DPPH ASSAY

FIG 1 below shows the radical scavenging activity of #thanolic, aqueous and ethyl acetate extracts of
B.ferruginea tested against DPPH. The extract exhibited a stestipxidant activity in the order of decreasing
magnitude; Aqueous> Ethanolic > Ethyl Acetate.8%0.1.34, and 1.41) mg/ml were obtained as thg \&lues

of the extracts, hence conferring greatest potemcthe Aqueous extract and also showed its ahkditguench
the stable DPPH radical.
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FIG 1: DPPH radical scavenging activities of various B. ferruginea extracts

IRON CHELATION

Metal ions play an important role in the accelemaibf oxidation of important biological moleculdsy instance
they may catalyze the formation of first few radicddat can lead to propagation of the radical ched@gtion in
lipid peroxidation (Gordon 1990FIG 2 below shows the Iron chelating ability of the etbiés) aqueous and
ethyl acetate extracts d.ferruginea. The extract exhibited a strong activity in theder of Increasing
magnitude; Ethyl Acetate < Ethanolic < Aqueous92thg/ml, 1.93mg/ml, and 1.72mg/ml were obtainethas
ICso values of the extracts, hence conferring gregesncy on the Aqueous extract and also showeabitity
to Chelate metals by forming a complex with Irotetating agents inhibit the radical mediated oxigathain
reactions in biological or food systems, and consetly improve human health, and food quality, gitgband
safety. In addition, plant phenolic compounds halge been found to be good metal ion chelators @tkeret
al. 1996).
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FIG 2: Iron chelating abilities of various B. ferruginea extracts

OH RADICAL
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FIG 3 below shows the radical scavenging activity ethianalqueous and ethyl acetate extractB.tdrruginea
against OH radical. The extract exhibited a strantvity in the order of Increasing magnitude; Aqus <
Ethanolic <. Ethyl Acetate. Oxidative damage tadigpand DNA is of particular significance in camgenesis.
B.ferruginea with its antioxidant activity was expected to paitagainst OH mediated damage of deoxyribose.
The extracts afforded significant protectigrQ.05) against both iron and hydrogen peroxidededudamage of
deoxyribose with Ethyl acetate being the most poten
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FIG 3: OH radical scavenging activities of B. ferruginea extracts

NO ASSAY

Nitric oxide is a very unstable species under #r@laic condition. It reacts with Qo produce the stable product
nitrates and nitrite through intermediates throf®,, N,O, and NO,. It is estimated by using the Griess
reagent. In the presence of test compound, whiehssavenger, the amount of nitrous acid will dasee The
percentage inhibition of aqueous extract showetlCgnvalue of 0.83mg/ml whicls the most potent while the
ethanolic extract (0.99mg/ml) and ethyl acetat®é3mg/ml) followed the ranks in that order as thastepotent.

It was observed that the differences were withirmdicular rangeRI G 4)

160 -

140 - ¥ T I

"

=
P
o
1
n

=

o

o
1

—+— Ethanolic

—=— Ethyl acetate

Percentage Inhibition
o)} e}
o o
¢

Aqueous

[
o o

o
o

0 1 2 3 4 5 6
Concentration

FIG 4: NO scavenging activities of various B. ferruginea extracts
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Table 1. Phenolic Contents of the Ethanolic, Ethyl Acetate and Aqueous extracts of Bridelia ferruginea
(BF) stem bark.

Ethanol Ethyl acetate Aqueous
Total phenolic of extracts Total phenolic of extracts Total phenolic of extracts

(mg GAE/100gq) (mg GAE/100gq) (mg GAE/100gq)

1(10mg/ml) 0.13 +£0.02 3.87+0.41 5.19+0.10

2(20mg/ml) 0.16 + 0.00 3.66 £ 0.05 6.10+0.13
3(40mg/ml) 0.17 £ 0.00 3.29+0.14 6.30 + 0.00
4(80mg/ml) 0.20+0.01 2.89+0.16 6.58 £0.18
5(100mg/ml) 0.21 +0.01 2.28+0.01 7.67+0.04

Results are expressed as means of duplicates dasthdeviation

The phenolic contents in different extracts varséghificantly based on increasing concentrationsrel@sing
phenolic content was obtained with increasing cotve¢ion of the ethanol, ethyl acetate and waténaets. The
aqueous extract had the highd3t(0.05) phenolic content, followed by the ethyltate and ethanolic extracts
(Table 7). The results indicate that the amountpatyphenolics (mg GAE/100g) increased with an éased
concentration from 10-100mg/ml in all extracts. Tigh phenolic content of the ethylacetate fractirin
accord with Bhandargt al., 2008 and Shobanet al., 2009 The correlation between phenol content and
antioxidant activity were also reported by Batomset al., 2012.

CONCLUSION

In this study, the highest antioxidant activity, B scavenging activity, metal chelating activityydtoxyl

radical scavenging activity, Nitric oxide assay ahd content of total phenol were obtained in theemus
extract. On the other hand, the antioxidant aatisiin the ethanolic extract was quite competinghi overall
result, although all the extracts of this plantteomvarying degrees of antioxidanBsidelia ferruginea can thus
be suggested to have the potential to be develogeddietary supplements and synergically modifigith

synthetic antioxidants.

REFERENCES

Adeoye AQ, Abaeli A M, Owowumi C J, Olukoya DK (188 Antimicrobial activity of Bridelia ferrugineani
Book of Abstract of the symposium on drug produttfpom natural products. Drug Research and
Production Unit, Obafemi Awolowo University, lleelfp. 24and Sons Canada, Ltd., Ibadan, Nigeria.

Batomayena B., Benedicte B., KwashiesEal., (2012): Total phenolic content, antioxidantitt and in-vitro
inhibitory potential against key enzymes relevamtHyperglycemia of Bridelia ferruginea extrad®es
Journ. Of Phytochem. 6(4): 120-126

Bhandari, MR, Jong-Anurakkun, N, Hong, G and Kawabha (2008)a-glucosidase and- amylase inhitory
activities of Nepalese medicinal herb. Food Chai®g: 247-252

Buyukokuroglu, M.E., I. Gulcin, M. Okatay and OHufrevioglu, (2001):In-vitro antioxidant properties of
dantrolene sodium. Pharmacol. Res., 44: 491-494.

Cimanga K, DeBruyne T, Apers S, Dieters L, Tott&dmbu K, Tona L, Bakana P, Van Ufford LQ, Beuketma
C, Labadie R, Vlietinck AJ (1999): Complementhiliiting constituents of Bridelia ferruginea stem
bark. Plant Med. 65: 213-217.

De Bruyne T, Cimanga K, Pieters L, Claeys M, Donseu®R, Vlietinck A (1997): Galloctechim (4-0-7)
Epigallocatechin. A new Biflavonoid isolated fr@nferruginea. Nat. Prod. Let. 11: 47-52.

Decker, E.A. and Welch, B. (1990): Role of ferritin a lipid oxidation catalyst in muscle food. ri8. Food
Chem.38, 674-677.

Ekanem JT, Kolawole OM, Abbah OC (2008): Trypanati€otential of Methanolic extracts of Bridelia
ferruginea benth bark in Rattus novergicus. AfBidchem. Res. 2(2): 045-050.

Gordon, M.H. (1990): The mechanisms of the antiaridaction in vitro. In B.J.F. Hudson (EdFjpod
Antioxidants (pp. 1-18). Elsevier, London/ New York.

Halliwell, B. and Gutteridge, J.M.C. (1992): Biologlly relevant metal ion-dependent hydroxyl ratlica
generation. An update. FEBS Lett. 307, 108+112.



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,!
Vol.4, No.3, 2014 IIS E

Halliwell, B. and J.M.C. Gutteridge, (1990): Rolefee radicals and catalytic metal ions in hundigease:
An overview. Method Enzymol., 186: 1-85.

Hatano, T., Kagawa, H., Yasahara, T. and Okuda1988): Two new flavonoids and other constitnents in
licorice root: Their relative astringency and radiscavenging effects. Chem. Pharm. B36, 2090—
2097.

Ilwu MM (1984): Proceedings of"4Annual Conference of Nigeria Society of Pharmaesyn University of
Nigeria, Nsukka. The state of Medicinal plant Resh in Nigeria.

Jagetia G.C., Shaival Kamalaksh Rao, Baliga M.8. inan S. Babu (2004): The Evaluation of Nitric i@
Scavenging Activity of Certain Herbal Formulatiomsvitro: A Preliminary StudyPhytother. Res. 18,
561-565.

Kolawole OM, Olayemi AB (2003): Studies on theiedty of Bridelia ferruginea benth bark extract foater
purification. Niger. J. Pure Appl. Sci. 18: 1387943

Liu RH (2002): Supplement quick fix fails to delivé-ood Techno Int. 1: 71-72.

Mates, J.M., C. Perez-Gomez and |. Nunez de Cad®®9): Antioxidant enzymes and human diseasés. Cl
Chem., 32: 595-603.

Ndukwe KC, Okeke IN, Lamikanra A, Adesina SK, AbadeO (2005): Antibacterial Activity of Aqueous
Extracts of selected chewing sticks. J. Contemmt Peact. 6(3): 086-094.

Olajide OA, Makinde JM, Awe SO (1999): Effect of umpus extract of Bridelia ferruginea stem bark
corrageenan-induced Oedema and granuloma tissoeafion on rats and mice. J. Ethnopharmacol.
66(1): 113-117.

Oloyede Omotade I. and Babalola Seun O. (2012)trtnntioxidant activity of ethanolic extract diridelia
ferruginea.J. Acad. Res. Internatl  ISSN: 2223-9944, Vol 2,No. 3

Orafidiya LO, Lamikanra A, Adediji JA (1990): Phyter. Res. 4(5):189-194.

Rashid MA, Gustafson KR, Cardellina JH, Boyd MR{R A new Podophyllojoxin derivative from Bridelia
ferruginea. Nat. Prod. Lett, 14: 285-292.

Shahidi, F. and P.D. Wanasundara, (1992): Pheantioxidants. Crit. Rev. Food. Sci. Nutr., 32; 6131

Shobana, S.,Sreeerama YN. and Malleshi NG (200@nsiotion ansd enzyme inhibitory properties n§ér
millet (Eleusine coracana L.) seed coat phenolics: mode of inhibitioneefglucosidase and pancreatic
amylase. Food chem.., 115:1268-1273.

Singleton, V.L. and Slinkard, K. (1977): Total pléranalysis: Automation and comparison with manual
methods. Am. J. Enol. Viti@8, 49-55.

Temple, N.J., (2000): Antioxidants and disease: éuestions than answers. Nutr. Res., 20(3): 499-4

Valentao P, Fernandes E, Carvalho F et al. (208&joxidativeproperties of cardoon (Cynara carduos
L.) infusion against superoxide radical, hydroxgdical and hypochlorous acid. JAgric Food Chem. 50
4989-4993.

Van acker, S., Van Den Berg, D.J., Tromp, M.N.JGriffioen D.H., Van Bannekom, W.P., Van Den Vijgh,
W.J.F. and Bast,A. (1996): Structural aspects @ibaidant activity of flavonoids. Free Radic. BiMed.

20, 331-342.



