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ABSTRACT

This study was carried out to investigate a-amylase inhibitory and antioxi-
dant activities of extract and fractions of Raphia hookeri stembark. The
results showed that the extract prevented the digestion of starch by inhib-
iting a-amylase in a dose dependent manner with maximum inhibitory ef-
fect (72.86 %, 1.00 mgmlt). The aqueous fraction demonstrated highest
inhibition (67.22%, 0.50 mgml) which waslessthan acarbose (68.90%, 0.08
mgml1) used as positive control. The hexane, chloroform and ethylacetate
fractions showed lower inhibitory activity (12.16, 9.06, 35.97%) respec-
tively. Thetotal phenolic content of the R. hookeri extract measured using
Folin Ciocalteu reagent intermsof gallic acid equivalent (GAE) wasfound
to be 109.10 + 3.24 mgg™. The antioxidant activity of the extract increased
with concentration and the agueous fraction produced the highest radical
scavenging effect (95.04 + 0.57%, 0.10 mgml) whichwas significantly less
(P < 0.05) that of ascorbic acid. The hexane, chloroform and ethylacetate
fractions however demonstrated lower radical scavenging activity (18.4,
11.1 and 94.9 %) respectively. Thereducing ability of the extract was com-
parableto that of ascorbic acid and the agueous fraction produced the best
activity. This study indicates that the extract of Raphia hookeri has a-
amylase inhibitory and antioxidant activities which reside mainly in
ethylacetate and agueous fractions.
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Diabetes mellitusisacommon and prevalent dis-
ease affecting the citizens of both devel oped and de-
veloping countries. It is caused by the abnormality of
carbohydratesmetabolismwhichislinkedtolow blood
insulinleve orinsengtivity of target organtoinsulin. Itis
estimated that 25% of theworld populationisaffected
by the disease¥. Thedigestion of starch by a-amylase
isknown to contributeto sharp increasein blood glu-
coseleadingto postprandia hyperglycemiawhich has

been implicated intype 2 diabetes. Diabetic patients
areknown to be under oxidative stressduetoimbal-
anceinfreeradical generation and scavenging ability.
Theinhibition of a-amylase enzyme and oxidative stress
could thusbe averitabletool in the management of hy-
perglycemiaand type 2 diabetes?3. Medicina plants
are sources of secondary metabolites with potential
therapeutic effect and they exhibit various pharmaco-
logica activitiesincluding antidiabetic properties. Al-
though many herbal preparationsare being prescribed
asantidiabetic agents, the search for new anti diabetic
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agentsfrom medicind plantsisontheincresse.

Raphia hookeri Mann & Wendl (Palmae) isatal
pam, trunk upto 10 mhighand 10cmindiameter. Itis
themost common and widely dispersed Raphiaof the
forest area. It isavalued source of palm wineand fi-
bre®. The root of R. hookeri was reported to have
effect on blood glucose®. The stem bark of the plant
wasclamed by herb sdllersto be useful in treatment of
diabetesin Nigeria. Given thisbackground, the objec-
tive of the present study wasto investigatein-vitro o-
amylaseinhibitionand antioxidant activitiesof thestem
bark extract of the plant.

EXPERIMENTAL

Plant material

The stem barks of R. hookeri were collected at
Ikorodu, Lagos State, Nigeriaand identified by Mr.
Daramolaof theHerbarium Unit, Department of Botany,
Univergty of Lagosafter comparing withvoucher speci-
men number LUH 947. The barks were washed and
dried at 40°C and milled to produce fine powder.

Extraction and fractionation

About 300 g of the powdered of the stem bark
was extracted with methanol (2.51) using Soxhl et ap-
paratusfor 48 h. The extract was concentrated under
reduced pressureus ng rotatory evaporator until asemi-
solid sticky mass was obtained. Theyield was 5.52
%wi/w. Extract (20.0 g) waspre-dissolved inamixture
of methanol and water then partitioned with n-hexane,
chloroform and ethyl acetatein separating funnel suc-
cessvely and yie ded hexane, chloroform, ethylacetate
and residua agueousfractionsthat were concentrated
and subjected to in- vitro a-amylase inhibitory and
antioxidant investigetions.

Amylase assay

Theamylaseinhibition assay was carried out by a
method previously described by Kwon et al.,[. A mix-
tureof 500 ul of extract (0.05-2.0 mgml) and 500 uLL
of 0.02M sodium phosphate buffer (pH 6.9 with
0.006M sodium chloride) containing porcine pancre-
aica-amylase (0.5 mgml™; SgmaChemica Company,
St. Louis, MO) weremixed for 10 min, then 500 pl of
1% starch solution in 0.02 M sodium phosphate buffer
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(pH 6.9 with 0.006 M sodium chloride) was added to
eachtubeat timedintervals. Thereaction mixtureswere
alowed to stand for 10 min. were stopped with 1.0 ml
of dinitrosalicylic acid (DNS) color reagent. Thetest
tubeswerethenincubated in aboiling water bath for 5
min and then cooled to room temperature. Thereac-
tion mixturewasdiluted with 10 ml distilled water and
absorbance was measured at 540 nm. The a-amylase
inhibitory activities of the hexane, chloroform,
ethylacetateand agueousfractionsweretested at 0.2
mgml-* concentration usingsimilar procedure. Theinhi-
bition of a-amylase was calculated as follows:

00 In.l] lb lthl].: chontrol - ;Aextg‘act_ X l 00

LAlconrrol
1, 1-Diphenyl-2-picryl-hydrazil (DPPH) radical
scavenging activity.

DPPH radical scavenging ability of theextract was
determined according to the method of Adesegun et
al., 8. Thesolution of extract (1.0 ml, 0.005-0.2 mgml-
1) wasdiluted to 20% of theoriginal concentration with
methanol and 1.0 ml of methanolicsolution of 1,1-diphe-
nyl-2-picrylhydrazyl (DPPH) (1 mM) wasadded. The
mixturewas shaken vigoroudy and allowedtoreactin
dark for 30 min. The absorbance of the resulting mix-
turewas measured at 517 nm. Lower absorbance of
thereaction mixtureindicateshigher DPPH freeradical
scavenging activity. Theradica scavenging ability of the
hexane, chloroform, ethyl acetateand agueousfractions
were tested at 0.1 mgml-* using similar procedure.
Ascorbic acid was used as positive control and deion-
ized water in place of extract or the control was used
asblank.All analysiswas performedintriplicateand
the capability to scavenge the DPPH radical wascal-
culated usingthefollowing equation:

DPPH Scavenging Effect (%)=[(A, ... —Ample)/Ablank] x100
whereA, . wastheabsorbance of the negative con-
trol and A e wasthe absorbancein the presence of
the sampl e of extract or standard.

Total phenalic content

Thetotal phenolic content of the extract wasdeter-
mined using Folin Ciocalteu reagent accordingto the
method of Wolfe et al .. The extract (5 mgml?, 1.0
mL) wasmixed thoroughly with 5ml Folin-Ciocalteu
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reagent (1:9indistilled water) and after 5min, 4.0ml of
sodium carbonate (0.7 M) was added and the mixture
wasalowed to stand for 1 hwithintermittent shaking.
The absorbance wasmeasured at 765 nm with aspec-
trophotometer. All determinationswerecarried out in
triplicate. Thetotal phenolic content intheextract was
expressed asmg/g gdlic acid equivaent using thecdi-
bration curve.

Ferricreducing power

Thereducing power was determined according to
the method described by Oliveiraet al.’. Theextract
(2.0ml, 0.05-2.0 mgml-%) was mixed with 2.5 ml of
phosphate buffer (0.2M, pH 6.6) and 2.5 ml of potas-
sumferricyanide (1%) wasadded thenthemixturewas
incubated at 50°C for 20 min. A portion (2.5 ml) of
trichloroacetic acid (10%) was added to the mixture
and centrifuged at 4000 rev/min for 10 min. The upper
layer of thesolution (2.5 ml) wasmixed with distilled
water (2.5 ml) and FeCl, (0.5 ml, 0.1%) and the ab-
sorbancewas measured at 700 nm against ablank in
the spectrophotometer. The reducing power of hex-
ane, chloroform, ethylacetate and agueous fractions
weretested at 0.2 mgml= concentration using similar
procedureA scorbic acid was used aspositive controls.
Higher absorbance of the reaction mixtureindicated
increased reducing power.

Satistics
All experimentsresultswere expressed asmean +

SEM and evauated by analysisof variance (ANOVA)
and P < 0.05wasregarded asstatistically significant.

RESULTS&DISCUSSION

Research onmedicina plantshasreceived greater
atentionin recent timesduetointeresting discoveries
asngfromther biologicd activities. Thehydrolyssof
starch could be delayed by the use medicinal plants
with compoundsthat inhibit intestind carbohydrate hy-
drolyzing enzymes. Alphaamylaseisavery important
enzymein carbohydrate digestion and isatherapeutic
lead for regulation of postprandid hyperglycemiacom-
monintype 2 diabetes. Several medicinal plantshave
been reported to dicit hypoglycemic effect throughin-
hibitory effect on a-amylase!***2. Theinhibitory effects
of R. hookeri stem bark extract and acarboseare shown
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inFigure 1. Theresult of thispresent study indicates
that the extract of possessed concentration dependent
inhibitory effect onthestarch breskdownwith IC_ 0.14
mgml-* compareto 0.04 mgml* of acarbose. The ac-
tivity washowever significantly (P <0.05) lessthan
that of acarbose with maximum effect 72.86%at 1.0
mgml . Thissuggested that the extract may possess
compoundswhichareinhibitorsof o, -amylase and could
be oneof themechanismsfor the hypoglycemicactivity
of stem extract. Theinhibitory activity of thefractions
(0.5 mgml?) follows the order aqueous (67.22%) >
(ethylacetate 35.97%) > hexane (12.16%) > chloro-
form (9.06%) indi cating that the activity resdesmainly
inthe aqueousand ethyl acetatefractions.
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Figure 1: Alpha Amylase Inhibitory Activity of R.
hookeri Extract and Acarbose

Diabetesmellitusisoften associated with el evated
level of oxidative damage, reduced leve of antioxidant
defensesand lipid peroxidation. Investigation of anti-
oxidant potentia of natura products could beauseful
tool by which potential medical benefit could be as-
sessed. Plantsal so produce antioxidantsthat havere-
ported to reduce the occurrence of diabetes™. Inthis
study, antioxidant activities of R. hookeri stem bark
extract anditsfractionswere determined by the DPPH,
ferric reducing and total phenolic content assays.

The DPPH freeradical can accept electron or hy-
drogenradica and become stableand thisiscommonly
used inassessment of radical scavenging power of natu-
ral products*¥. Theradical scavenging ability of the
extract and ascorbi c used as positive control isshown
Figure2. The DPPH radical scavenging ability of the
crude extract and ascorbic acid increase with concen-
tration, 1C,, 0.04 and 0.03 mgml*extract and ascorbic
acid respectively. Thefreeradical scavenging activity
of hexane, chloroform, ethylacetate and agueousfrac-

A Tudéan Journal



NPAIJ, 10(1) 2014

Sunday Adeleke Adesegun 37

tions (0.1 mg/ml) were 18.40 + 1.64, 11.10 £ 0.88,
94.96 + 0.15 and 95.04 £ 0.57 % respectively. The
effect of the sampleson theradical may dueto their
hydrogen donating ability. The decreasein absorbance
of the DPPH sol ution was caused by scavenging power
of thesampleby donation of hydrogen™.

120

-
=
=

@®
=]

== R.hookeri

~B-Ascorbicacid

-
=)

Radical Scavenging Effect (%)
123
=

2
]

0

0.005 0.01 0.1 0.2

C un?: i»onztmrion (?ﬁ‘qumr 1
Figure 2: Radical Scavenging Effects of R. hookeri and
Ascorbic acid

Ferric reducing assay isused in determination of
antioxidant effect of naturd product intermsof itsabil-
ity to donate electron. Figure 3 showed the reducing
power of the extract and ascorbic acid. Thereducing
power of the extract increased with increasing concen-
tration and thereisno significant difference (P > 0.05)
compared to ascorbic acid. The reducing power for
hexane, chloroform, ethylacetate and aqueousfraction
at 0.1 mg/ml were 0.104 + 0.014, 0.946 + 0.048,
1.462 + 0.086 and 1.834 + 0.049 respectively. The
aqueousfraction demonstrated the best reducing abil-
ity whilethe n-hexanefraction had theleast. Antioxi-
dantsintheextract reduced Fe**/ferricyanide complex
totheferrousform suggesting that theextractisan el ec-
tron donor and could react with freeradicasand con-
vert them to more stableformg?¢.,

Thetotal phenolic content in extract as measured
by the Folin-Cioca teu method was 109.01+ 3.24 mgg®
tintermsof galic acid equivaent. Phenolicsaremgjor
groups of compoundswith high oxygen potential, hy-
drogen donorsand singlet oxygen quenchersthat act
asantioxidantsor freeradical terminators. The high
polyphenaolsinthisplant suggested that it could useful in
trestment of diseasesrelated to highleve of freeradi-
calsinthebody such asdiabetesmellitus. Polyphenols
havebeen reportedtoinhibit intestinal a-amylase thus
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theobservedinhibitory propertiesof theextract might
be dueto thisclass of compound™”.

CONCLUSION

The present study demonstrated that R. hookeri
stem bark possesses a-amylase inhibitory potential,
radical scavengingand reducing activitiesand thesere-
sdemainly in ethylacetate and agueousfractionsthus
justify itsfolkloreuse of the plant in treating diabetes.
Further work needsto becarried out toi sol ate the com-
poundsresponsiblefor theactivity.
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Figure 3: Reducing Power of R. hookeri and
Ascorbic acid
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