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ABSTRACT

To find out a cheap source of dietary phenols and antioxidants along with
anti-alpha-amylase activities, ethanol extracts of six Bangladeshi fruitswere
investigated. C.carandus had the highest total phenolic content (700.46+
2.26 mg/100g), while A.chapalisha (76.27+7.02 mg/100mg) had the lowest
phenolic content. All the sample extracts showed increasing reducing abil-
ity as the concentration of extracts increased. Spinnata had the highest
and, B.flabellifer and A.Chaplisha had lowest ability to reduce Fe (l11),
where as the remaining fruits had the intermediate values. All the tested
fruits exhibited favorable concentration dependent radical scavenging and
antioxidant activities and the IC50 values. S. pinnata [2.11 mg/ml] have
the highest | C50 val ue whereas C.caradus has the lowest value[0.96 j1g/ml]
with no significant difference (P<0.05) among them. We examined the corre-
lation between thereciprocal valuesof 1C50 valuesfor DPPH and the amount
of total phenolic content found in the extracts of the fruit and obtained a
correlation of 0.85. In the present study, a-amylase was strongly inhibited
by B.flabellifer, C.carandus. The highest inhibitory activity isfound for C.
carandus (94.28 + 0.87%) where as the lowest activity is found for S.
samrangense (9.00+1.37%)). © 2011 Trade SciencelInc. - INDIA
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INTRODUCTION

Phenolic phytochemical s are secondary metabo-
lites, that occur naturally in plants, which play anim-
portant rolein both humansand animasdiet’*3. These
phenolic compoundsexhibit protectivefunctionsagainst
environmentd andbiologicd stresssuch ashigh energy
radiation exposure, bacterial infection or fungal at-
tackg“. In addition phenolicsarea so essentia for cell

structure, signaling and pigmentation. Phenolicsareex-
pressedindiversecell and tissuetypesdueto diversity
of functions*®. Both artificial and naturally occurring
antioxidantshave beenreported to play Sgnificant roles
ininhibiting freeradica sand xenobiotic-induced oxi-
dative damage to membranes and tissues® . Mogt liv-
INg Organi Sms possess enzymatic and non-enzymatic
defence systems agai nst excessive production of reac-
tive oxygen species. However, different external fac-
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tors(smoke, diet, a cohol, somedrugs) and aging de-
creasetheefficiency of such protecting systems, result-
ingindisturbancesof theredox equilibrium established
under hedlthy conditions. Thus, antioxidantscompounds
halt unexpected oxidation in the body, whichinvolve
theformation of freeradicalsand further deteriorate
the condition of thebody!®. Recently, more attention
hasbeen paidto theroleof natura antioxidants, mainly
phenolic compounds, which may have higher antioxi-
dant activitiesthan those of conventional vitaminsC, E
and B-carotene!®. The antioxidative effects of natural
phenolic compounds, in pureformsor inther extracts
fromdifferent plant sources (vegetables, fruitsand me-
dicind plants), werestudiedinvitro usng different model
systems*® 14, Therefore, antioxidants, which can neu-
trdizefreeradicas, may beof centrd importanceinthe
prevention of carcinogenicity, cardiovascular, and
neurodegenerative changes associ ated with aging*> 13,
Epidemiologica studies show that the consumption of
vegetablesand fruits could protect humansagainst oxi-
dative damage by inhibiting or quenchingfreeradicas
and reactive oxygen species¥.

Severd studieshavefound phenolicsfrom many
common foodslikecapsi cum, cinnamon and fenugreek
havelow a-amylaseinhibition coupled with freeradi-
ca scavenging-linked antioxidant activity, for potentia
diabetes management!**19, Thisoffersthe potentia for
good postprandial blood glucose management viaa—
glucosidaseinhibition without the common Sde-effects
associated with high a-amylaseinhibition** 9, In ad-
dition, these samefoods havefreeradica scavenging-
linked antioxidant activity which can helpmaintain the
redox balancein susceptible cdllg** 19, Phenolic, anti-
oxidant and a-amylaseinhibition of many fruits, veg-
etables and medicinal plants have been studied!*619,
Theresults of the studies showed that some of them
could berich sources of these compounds. Therefore,
theinvestigationfor plantssource containing potent natu-
ral phenolics, antioxidantsand o-amylaseinhibitor at-
tract theattention of researcher.

Thereisan abundance of fruitsin Bangladesh be-
cause of fertilelandformsand climate. Phenol content,
anti-oxidative, anti-o-amylaseand anti-o-glucosidase
activitiesof Bangladeshi few fruitsarestudied by Hossain
et al.[? 2, Scientific dataof addressing antioxidant ac-
tivity, phenolic content and anti-a-amylaseinhabitor of
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Borassusflabellifer L.(immature kernel), Spondias
pinnata Kurz, Syzygium samrangense, Carissa
carandus L., Artocarpus chaplasha Roxb. and
Averrhoa carambolasL arenot available. The present
researchisamed at investigating and recording the phe-
nol content, anti-oxidativeand anti-a-amylaseactivities
of thesefruits.

MATERIALSAND METHODS

Collection of fruitsand sampleextraction

Fresh fruits (Borassus fabellifer L., Spondias
pinnata Kurz, Syzygium samrangense, Carissa
carandus L., Artocarpus chaplasha Roxb. and
Averrhoa carambolas L.) were collected from
Chittagong district of Bangladesh. Thecollected fruits
were chopped into pieces and sun-dried. The dried
sampleswerethen grained to powder. The powdered
samplesare storedin air tight containers. To conduct
experiments, 20 gm powder of eachwasmaceratedin
540 ml pure ethanol for 12 days at room temperature
with occasionad gtirring. After that, ethanol extract was
filtered withwhatman no.1 filter paper. Theextract was
concentrated under reduced pressurebel ow 500C though
vacuum evaporator. The concentrated extracts were
colletedin Petri dishand dlow toar dry for complete
evaporation of ethanol. Obtained extract waskeptina
refrigerator at 40C.

Deter mination of total phenolic compounds(TPH)

Thetotal phenolicTPH inthe extractswas deter-
mined according to the Folin-Cioca teu method? with
gdlicacid (GA) asthe standard and expressed (mg) as
gallic acid equivalents (GAE)/g of extract!®. 20 | of
the sampl e extract was diluted with 2.08ml distilled
water and mixed with100 | Folin-Ciocalteau reagents.
After L minuteinterva 3001 of 20% sodium carbonate
was added. Themixturewasthen allowedto 2hincu-
bation at room temperature. Absorbance of the super-
natant wasthen measured a 765 nm. All sampleswere
analysedintriplicates. Total phenolic content wasde-
termined from standard curveof gdlicacid.

Anti-oxidant activity
Reducing power activity

Reducing power was determined by the method of
—,  BIOCHEMISTRY
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Oyaiza®. Phosphate buffer (2.5ml, 0.2M, pH 6.6)
containing different concentrations of theextract of the
sampleswereprepared. Then 2.5ml of 1% potassum
ferricyanidewasadded to themixture. Themixturewas
incubated at 50 OC for 20 min. Analiquot (2.5ml) of
10% trichoroacetic acid was added to the mixture, fol-
lowed by centrifugation at 3000 rpm for 10 min. The
upper layer of solution (2.5 ml) was mixed with 2.5 ml
of distilled water and 2.5 ml of 0.1% ferric chloride
(FeCl3). Then absorbance of the solution wasread at
700 nm. OnemM potass um ferrocyanidein one buffer
solution, whichisproduced from potassium ferricya
nide by reduction, produced the absorbance at 700nm.
Ascorbic acid 40 g/ml phosphate buffer served aspos -
tivecontrol.
2,2-Diphenyl-1-picryhydrazyl (DPPH) radical scav-
enging activity

DPPH radical-scavenging activity was measured,
using themethod of Yen and WU, Thehydrogen atom
or electron donation ability of ethanol extract wasmea:
sured from the bleaching of the purple coloured ethanol
solution of DPPH. Thisspectrophotometric assay used
stableradical DPPH asareagent. 1.5ml various con-
centrations of ethanol extractswere added to 1ml of
20mg/ml ethanol solution of DPPH. After 30 min of
Incubation period at room temperature, the absorbance
was measured against ablank at 517nm. DPPH radi-
ca scavenging activity wascacul ated according to the

following equation¥: p
1~ _S\Ix 100%

)

Antioxidant activity =

Where, ASistheabsorbance of sample, AC isthe
absorbanceof control. Extract concentration providing
50% inhibition (1C50) was cd cul ated using the graph
by plottinginhibition percentage by extract concentra-
tion. Theentiretestswerecarried intriplicates.

Anti alpha-amylaseactivity

The a-amylaseinhibition assay wascarried out us-
ing the starch-iodinemethod. The starch solution (1%
wi/v) wasobtained by boiling and stirring 1gm of starch
in 100ml of deionized water for 15 min. The enzyme
solution was prepared by mixing 101 of a-amylase so-
lution was mixed 390 | of phosphate buffer (0.02M
containing 0.006M NaCl, pH7.0) containing different
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concentrationsof extract. After incubation at 370C for
10min, 1001 of thestarch solution (1 or 5%) was added
and the mixturewasre-incubated for 1h. Next 0.1 ml
of 1% iodine solution was added and then add 5ml
distilled water. The absorbance wastaken at 565nm.
Samples, substrate and o-amylase blank determina-
tionswere undertaken under the identical conditions.
Inhibition of enzymeactivity was cal cul ated as (%)

whereA isthe absorbance of the sample, B isthe
absorbance of theblank (no a-amylase) and C is the
absorbance of the control (no extract).

Satistical analysis

Experimental resultsweremean+ SD of 3 parallel
measurements. One-way andyssof variance (ANOVA)
followed by Turkey’s post test was used to assess the
presenceof S gnificant difference (P<0.05) betweenthe
extract. Results were processed by Origin 7 and
Microsoft Excel 2007 softwares.

RESULTSAND DISCUSSIONS

Total phenolic contentsof the selected fruits

Thetota phenolic contents of Borassusfabellifer
L., Spondias pinnata Kurz, Syzygium samrangense,
Carissa carandus L., Artocarpus chaplasha Roxb.
and Averrhoa carambolasL wereestimated ingallic
acid equiva ent using theFolin-Ciocateu method, which
relieson thetransfer of e ectronsfrom phenolic com-
poundsto the Folin-Ciocalteu reagentsin akaineme-
dium. Total phenolic content was expressed asgallic
acid equivaent (mg/l00g dry extract) fromthecadibra
tion curveusing theequation:

Y =0.0846X R* = 0.9968

where X wasthegallicacid equivaentand Y was
the absorbance.

Theyield of the sampleextractsand concentration
of total phenolic content (mg/100 g dry weight) isshown
inFigure 1. Phenolicspresent infruitsand vegetables
have received consi derabl e attention because of their
potentia antioxidant activity. Phenolic compoundsun-
dergo acomplex redox reaction with the phosphotung-
stic and phosphomolybdic acids present in the Folin-
Ciocdteu reagent’?. C.carandus had the highest total
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Figure: 1. Phenolic content of the studied six fruits using
Folin-Ciocalteu method. Thevaluesof total phenolic content
aremeans=SDs (bars) from three experiments.
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Figure: 2. Reducing power ability of thesampleextractsof

thesdected fruits. Thevalueof absor bancemeans+SDs (ver-

tical bars) fromthreeexperiments.

phenolic content (700.46+2.26), while A.chapalisha
(76.27+7.02) had the lowest phenolic content. Among
sx fruitsB.flabellifer, C. carandusand S sanrangense
have significantly higher phenolic content than others.
Therewasno significant differencein phenolic content
values (P<0.05). Thetotal phenalic content of these
fruitswerevery high when compared with other veg-
etablesandfruits

reported in literatures®18 19, However, it should
be also noted that some chemical groups of ascorbic
acid, organic acids, sugars, aromatic aminescan also
react with Folin-Ciocateu reagent®!. Thus, dueto these
compound thedetermination of tota phenolic contents
by the Folin-Ciocalteu method, which leadsto an over-
va uation of the phenoalic contents. Furthermore, differ-
ent phenolicsmight present different regponsewith Folin-
Ciocateureagent suchasgdlicacid, whichleadstoan
under estimation of variouscompounds.

Among six fruits B. flabellifer, C. carandusand S

20
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Figure: 3. Antioxidant activitiesof thestudied fruitsextracts
using DPPH. Thevaluesof DPPH activity are means+SDs
(vertical bars) from threeexperiments.

sanrangensehavesgnificantly higher phenolic content
than other. C. carandus had the highest total phenolic
content (700.46 + 2.26), while A. chapalisha had the
lowest phenolic content.

Antioxidant activity of the selected fruits
Reducing power ability

Reducing antioxidant power isameasure of the
reductive ability, and it is evaluated by the
transformationof Fe (l11) to Fe(11) in the presence of
sampleextractd®. Thereducing powersof thesix col-
lected samplesare summarizedin Figure4.3. Fromthe
figure, reducing power increased with anincreasein
extractsconcentration. Thisresultissimilar to that re-
ported by G I¢in et al®. Theability to reduceFe(lIl)
may be attributed to hydrogen donation from phenolic
compound? which isalso to the presence of reduc-
tant agents?.

From Figure2, all the sampleextracts showed in-
creasing reducing ability asthe concentration of extracts
increased. S pinnata had the highest and, B. fabellifer
and A. Chaplisha had lowest ability to reduce Fe(l11),
whereastheremainingfruitshad theintermediateva-
ues. Thisresultssimilar to that reported by other stud-
ies?” 28, No correlationis observed between phenolic
compounds and reducing powe.
2,2-Diphenyl-1-picryhydrazyl (DPPH) radical scav-
enging activity

e, BIOCHEMISTRY
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Theantioxidant activity of each extract wasmoni-
tored, using the DPPH radical assay. DPPH isacom-
mercia oxidizing radica which can bereduced by anti-
oxidants. Inthisassay, theviolet colour of DPPH was
reduced to apaleyellow color dueto the abstraction of
hydrogen atom from anti oxidant compound. Themore
antioxidants present inthe extract, themorethe DPPH
decreases. High reduction of DPPH isrelated to the
high scavenging activity performed by particular
sampl€?¥, |C50 was cal cul ated as amount of antioxi-
dant present in the sampl e necessary to decreasethe
initia DPPH concentration by 50%. Thelower thelC50
vaue, thehigher istheantioxidant activity. Figure 3de-
scribes DPPH activity of thefruitsextracts. Among the
fruit B. fabdllifer hasthehighest freeradica scavenging
activity whereas A. chaplasha hasthelowest freeradi-
cal scavenging activity. Thelower thel C50 value, the
higher isantioxidant activity. All thetested fruitsexhib-
ited favorabl e concentration dependent radical scav-
enging and antioxidant activitiesand thelC50 val ues.
B. fabdlifer [1.11mg/ml], S pinnata[1.06mg/ml], S
sanrangense[1.04ug/ml] and A. carambola[1.01ug/
ml] showed the highest anti oxidant capacities, with no
sgnificant difference(P<0.05) amongthem. Inthemea-
sured range, 50% inhibition was not observed for C.
carandusandA. chaplasha.

Thecorrelation between antioxidant activity and
total phenolic content

Generdly, extractswith ahigher phenolic content
show more DPPH radical scavenging activity and vise-
versa Thecorrelation between antioxidant activity and
tota phenalic content of experimenta six fruitsisshown
in Figure4. We examined the correl ation between the
reciproca vauesof 50% inhibition for DPPH and the
amount of total phenolic content foundintheextracts
of thefruit. Phenolic content present inthefruit extracts
showed a correlation of 0.85, with a p value 0.025
being considered significant. It isevident fromtheFig-
ure 4 that lower the IC50 value higher thetotal phe-
nolic content, which demonstratesthat higher isanti-
oxidant activity. Theseresultsindicated that the phe-
nolic compound could be the main contributor of the
antioxidant activity of thesefruits. Thisresult wasin
agreement with many previous studies®* 34, Antioxi-
dants are believed to intercept thefreeradical chain

oxidation and to denote hydrogen from their phenol
hydroxyl groups, thereby forming astable end-prod-
uct, which doesnot initiate or propagate further oxida:
tion of lipidg®. Our results, however, were unableto
show agood correlation between total phenolic con-
tent and deducing power activity of

the extracts (r=-0.16).

Anti-a-amylase activities of the selected fruits
oa-Amylaseisone of the main enzymesin human
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Figure: 4. Relationship between total phenolic content and
thereciprocal of IC50 valuesfor DPPH radical scavenging
activitiesof different extractsof fruits. Thevaluesof total

phenolic content aremeans=SDs (bars) from three experi-
ments.
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Figure: 5. The a-Amylase inhibition of the studied six fruits
extract. Thevaluesof a-Amylase inhibition are means+SDs
(bars) fromthree experiments.

that isresponsiblefor the breakdown of starchto more
amplesugarsthus, theinhibitorsof thisenzymecandelay
the carbohydrate digestion and reducetherate of glu-
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TABLE: 1Yield of ethanolic extract (%) of dry fruitsand
phenalic content

Species % Yielgx?::ctthanolic GAE Vn;g/gr(])tog dry +SD
S pinnata 25.35 164.26 253
A. Carambola 32.05 260.03 3.16
B. flabellifer 13.35 393.17 13.%4
A. Chaplasha 34.05 76.27 7.02
C. carandus 23.05 700.46 2.26
S.samrangense 20.30 579.73 7.96

cose absorption. Consequently, postprandial risein
blood glucoseisdecreased. Hence, they havelong been
though to improve glucose tolerance in diabetic pa-
tientg*> 1, Ontheother hand, Natura polyphenolshave
been reported to inhibit the activity of carbohydrate
hydrolyzing enzymes™®. Besides, phenolic compounds
arecurrently regarded naturd antioxidantsand consid-
ered to beimportant ingredientsfor human health®4,
Therefore, inthisstudy, a-amylaseinhibitory activities
of the ethanol extracts obtained from six Bangladeshi
fruits (B. fabellifer, S. pinnata, S. samrangense, C.
carandus, A. chaplasha and A. carambolas) werede-
termined and compared to each other.

Theinhibition of a-amylase varied widely among
thetested fruits. Ascan be observed in Figure5, There-
fore, thea-amylaseinhibitory activitiesof theextracts
indecreasing order was C. carandus> B. fabellifer >
A. chapalisha>S. pinnata> A. carambola > S.
Sanrangense. The highest inhibitory activity isfound
for C. carandus (94.28+ 0.87%) where as the lowest
activity isfound for S. samrangense (9.00+1.37%),
with nosignificant differenceamong them (P<0.05). The
lower inhibitory effect isprobably dueto thefact that at
high extract concentrationsof the sample, theremay be
aconformationa changederived from binding of com-
poundsto the enzyme®,

CONCLUSION

Maximum sampleextractsof sx fruitsshowed po-
tent freeradical scavenging activity against DPPH.
Among all thelocal herbs extract analysed, Carissa
carandusL. showed the highest total phenolic content
(700.46 mg GAE/ 100 g dry weight) and the greatest
antioxidant activity. Antioxidant activity of sampleex-
tractsvaried withincreasing sample concentration. In

—= Reguler Peper

our study, study traditional fruitsareinvestigated for
their a-amylaseinhibitory activity. Thehighest inhibi-
tion of a-amylaseisfound for Carissa carandusL.
(94.28 £ 0.87 %) and Borassus fabellifer L
(94.25+1.59 %) where as the lowest activity is found
for Syzygiumsamrangense (9.00+1.37 %). It is con-
cluded that Carissa carandusL and Borassusfabdlifer
L isarich source of anti-a-amylase compounds. Re-
sults of thisstudy showed significant anti-a-amylase
activity a very low concentration (10uml) of fruits ex-
tracts. In the quest for antidiabetic compound from
plants, thefocushasbeen onmedicinal fruitsused tra-
ditionally and this study reported theinhibition of o.-
amylaseat very low concentration (lessthan 1mg). Al-
though thisstudy reports a-amylaseinhibition at low
concentration, thesefruits offer asafe method to con-
trol or supplement trestment Strategy throughitso-amy-
laseinhibitory effect in addition to beneficid nutritiona
effects.
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