International Journal of Applied and "
Natural Sciences (IJANS) A International Academy of Science,
4

ISSN (P): 2319-4014; ISSN(E): 2319-4022 Engineering and Technology
Vol. 3, Issue 5, Sep 2014, 21-34 ’ ] . .
© IASET IASET Connecting Researchers; Nurturing Innovations

AVOCADO PEAR FRUITS AND LEAVES AQUEOUS EXTRACTS INH IBIT a-AMYLASE,
a-GLUCOSIDASE AND SNP INDUCED LIPID PEROXIDATION — A N INSIGHT INTO

MECHANISMS INVOLVE IN MANAGEMENT OF TYPE 2 DIABETES
ADELUSI TEMITOPE ISAAC ', OBOH GANIYU?, AKINYEMI AYODELE JACOBSON °* AJANI RICHARD
AKINLOLU “ & BAKARA OLALEKAN OLANREWAJU °
L4Department of Biochemistry, Ladoke Akintola Univieyf Technology Ogbomoso, Nigeria
2%Functional Foods and Nutraceuticals Unit, DepartnoéBiochemistry, Federal University of Technology
Akure, Nigeria
*Department of Biochemistry, Afe Babalola Universifydo-Ekiti, Nigeria

ABSTRACT

Introduction

The use of natural products for the managemenisefides had been established in folk medicine. &dopear
(Persea americana) is used in traditional medicine to manage typdigbetes mellitus. Therefore, the focus of thigigtu
was to investigate the mechanism behind its ariédia prowess by accessing the inhibitory actigitié aqueous extract
of leaves and fruit parts of avocado aramylase,a-glucosidase and malondialdehyde (MDA) producedsbglium

nitropruside-induced lipid peroxidation in rats’ngaeasn vitro.
Methods

The inhibitory effect was assessed using 5mg/mleaqs extracts on-amylase andi-glucosidase activities,
ABTS (2, 2’-azino-bis (3-ethylbenzthiazoline-6-smic acid)) radical, NQradical scavenging abilities and SNP-induced
malondialdehyde produced after which the types qudntity of phenolics in the leaves and fruit pasfsPersea

americana were characterized.
Results

The leaves, peel, flesh and seed extracts inhibtemimylase, a-glucosidase and the production of
malondialdehyde in a dose dependent pattern. Thémam extract concentration that will inhibit 50%zgme activity
(ICs) revealed that the peel showed the highest signifi(@ < 0.05)a-amylase andi-glucosidase inhibitory activities
while the seed revealed the highest MDA inhibititl® and ABTS radical scavenging abilities. Syringiedda@ugenol,
vnillic acid, isoeugenol, guaiacol, phenol, kaemphecatechinp-hydroxybenzoic acid, ferulic acid, apigenin, nggnin,
epigallocatechin, lupeol and epigallocatechin-3dllage were revealed when the aqueous extractvarfado pear leaf

and fruit parts was characterized.
Conclusions

This work unravel the possible mechanisms (intohitof a-amylase andi-glucosidase) used by avocado pear
leaves and fruit parts to manage/treat diabetes 2ygnd the bioactive phenolics that may takeipdhe process.
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INTRODUCTION

In type 2 diabetic patients, sudden rise in blohdase level can cause hyperglycemia through thiedhysis of
starch and uptake of glucose by pancreatzmylase and intestinal-glucosidase respectively (Kwoet al., 2007).
Pancreatiai-amylase hydrolyzes complex starches to oligosamt#in the lumen of the small intestine whileesttnal
a-glucosidase converts the oligosaccharides to namobsiraides leading to hyperglycemia (Stewart, p@@stprandial
hyperglycemia is a sudden rise in blood glucosellafter meal. One of the therapeutic approachesdating diabetes is
to decrease postprandial hyperglycemia — a confitatrictly linked to diabetes mellitus. The catmanagement of
this sudden rise in blood glucose level can beeagh by delaying the absorption of glucose throtighinhibition of
carbohydrate hydrolyzing enzymes which are key ey linked to type 2 diabetes mellitus (pancreatamylase and
intestinala-glucosidase) in the digestive tract (Lebowtal., 1997).
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Figure 1: Schematic Diagram lllustrating the Effectof a-amylase and
a-glucosidase on Digestion of Carbohydrate

The beneficial effects of several established emzimhibitors like acarbose, miglitol, voglibose jinmycin and
1-deoxynojirimycin on blood glucose levels afteraiieave been reported (Kiehal., 2005).Amylase inhibitors are called
starch blockers because of their ability to previlret digestion and absorption of starches intoktbdy. Nutritional
evaluations of some plants have shown storage albdically active substances which includeamylase inhibitors
(McEwan, 2008)a-Amylase inhibitor proteins A-1 and B-2 were exteatand partially purified fror€olocasia esculenta
(McEwan et al., 2010). Medicinal plants had been shown to havteng a-glucosidase inhibitors as their bioactive
ingredients. Thai medicinal plant is an exampleagblant that possessesglucosidase inhibitors with health benefits.
The inhibitory properties of 24 traditional Thai diginal agueous plant extracts arglucosidase had been examined.
Devil tree leaf QAlstonia scholaris) extract exhibited strong inhibition against eneyactivities (Nulibonet al., 2007).
Studies on thesr-glucosidase inhibitors present in natural soursegh as plants, foodstuffs and microbes had been
intensive for the past forty years (Fujita & Yamaga2001; Fujitaet al., 2001). The mechanism of actionee§lucosidase
inhibitors is to retard the liberation of glucoserh dietary complex carbohydrates and thereforaydglucose absorption,
resulting in reduced postprandial plasma glucoselseand suppress postprandial hyperglycemia (Bukd., 1977;
Lebovitzet al., 1997;). In drug desigm-amylase and-glucosidase inhibitors have been the main tangs¢sl to develop

compounds for the management of diabetes (Frahab, 2002). Furthermore, other benefitsmfjlucosidase inhibitors,

Impact Factor (JCC): 2.4758 Index Copernicus Value (ICV): 3.0



Avocado Pear Fruits and Leaves Aqueous Extracts Inbit a-amylase,a -glucosidase and SNP Induced 23
Lipid Peroxidation — An Insight into Mechanisms Involve in Management of Type 2 Diabetes

such as reducing triglycerides (Lebovitz, 1998)stprandial insulin levels (Johnstehal., 1994) and anti-HIV activity
(Fischeret al., 1996a & b; Fujita & Yamagami, 2001; Fujghal., 2001) had also been reported. Therefore, thmdisy
of plant preparations containing glucosidase irnbilsi devoid of side effects present in oral ardibéitic drugs for the

management/prevention of type 2 diabetes have mes@arches for the natural anti-diabetic agentscite.

Sodium nitropruside - an antihypertensive agentatao generate NO radical and therefore can be toseduce
malondialdehyde (MDA) production in tissues (Sali@met al., 1996; Moncada, 1997; Hariawakt al., 1997;
Yahamotoet al., 2000). The NO released by this cytotoxic prodaxit had been shown to be involved in degenerative
diseases (e.g. seizure disorders, trauma and ¥t(@kmh & Rocha, 2008). Increment in the body'si@atiant status
through higher consumption of vegetables and fruétd also been proved by researchers to scaveage fiee radicals
(Ren-Youet al., 2010).

Recently, scientists have diverted their intera#b idiabetes research making use of medicinal glant
Natural enzyme inhibitors from plant sources hav&ered an attractive strategy for the control ofsipoandial
hyperglycemia (Onaét al., 2005). The interaction between proteins andpblyphenolic compounds present in these
natural plants give them the access to inhibit evatic reactiongDawra et al., 1988; Suryanarayana al., 2004).
Plant foods majorly compose of phenolic compountichvare antioxidants (Rice-Evastal., 1996). Phenols are well-
known for their cellular protective role againstacive oxygen species produced in energy metabolism
(Passamontet al., 2005). Antioxidants protect by reducing react{@onation of electron or hydrogen atom), thereby
neutralizing and stabilizing free radicals and hphevent against their deleterious effects to bodljs and tissues
(Balasundranret al., 2006). It has been established that the antmtighrowess of phenols is strictly dependent on the
relationship between different parts of their cheahstructure (Rice-Evaret al., 1996). However, the inhibitory potential
of several vegetables and herbal extracts-@mylase andi-glucosidase qualify them to be among the clasdiethry

antidiabetic agents for the control of sudden insielood glucose level after meal (McCeteal., 2004).

Avocado pear serves as a good source of vitamiB,AC, E, potassium (higher than banana) and fibfais;
source of iron and low in calcium. 65% of its higl content is health-promoting monounsaturatedjqaarly oleic acid.
Protein content of avocado fruit averages 2% (Obiaaal., 2010).In ethno-medicine, plants have been well-known for
their antidiabetic potential for many years (Ati al., 2006).Besides the various antioxidant composition of aeuc
(Persea americana), it has been discovered that they also possegliadietic (Antiaet al., 2005), hypolipidemic (Brai &
Odetola, 2006), antiobesity (Brei al., 2007) and hypotensive (Adebosal., 1999) prowess. Although there had been
some reports on the nutritional importance andoaittant properties of avocado pear, there is lichitdormation on its

ability to manage or control diabetes.

Therefore this study was meant to investigate tiébitory effect of Avocado peaPérsea americana) aqueous
leaf and fruit parts extracts on free radicals,-&agymes linked to type-2 diabetesgmylase andi-glucosidase) and
malondialdehyde produced by sodium nitroprussideiéed lipid peroxidation in order to suggest thegilme mechanisms

behind its antidiabetic strength.

MATERIALS AND METHODS
Materials
The Avocado pearPgersea americana) leaves and fruits were obtained from a farm lantjoka, Akure, Ondo

state. The authentication was carried out at thpaBiment of Crop, Soil and Pest management, Fedibriadersity of

www.iaset.us edi@iaset.us



24 Adelusi Temitope Isaac, Oboh GaniyuAyodele Jacobson AkinyemiRichard Akinlolu Ajani & Bakare Olalekan Olanrewaju

Technology, Akure, Nigeria. All chemicals and resigeused in this study were of analytical grade glads-distilled
water was used. Absorbance was measured using JENWXAvisible spectrophotometer (Model 6305; JenwBgylo

world Scientific, Dunmow, United Kingdom).
Preparation of Aqueous Extracts

After the washing of the leaves and the fruit ob@ado with distilled water to remove contaminaths, fruits
were separated into three parts (peel, flesh aad)sehopped into small pieces and sundried. The@es extracts of
these leaves and three fruit parts (peel, flesh sawal) were subsequently prepared by soaking thdegt samples in
distilled water for 24hrs at 8€; mixtures were filtered, and the filtrates weterad in the refrigerator for subsequent

analysis.

Lipid Peroxidation Assay
Preparation of Tissue Homogenates

The rats were sacrificed under mild diethyl etheaesthesia and the pancreas was rapidly isojatezkd on ice
and weighed. This tissue was subsequently homoegriz cold saline (1:5 w/v) with about 10-up-andwdostrokes at
approximately 1200 rev/min in a Teflon glass homper. The homogenate was centrifuged for 10 mi80&0 xg to
yield a pellet that was discarded, and a low-spmggernatant (SI) was kept for lipid peroxidatiosaas (Belleet al.,
2004).

Lipid Peroxidation and Thiobarbituric Acid Reaction s

The lipid peroxidation assay was carried out usiregmodified method of Ohkavetal., (1979). Briefly 100ul of
Sl fraction was mixed with a reaction mixture camiag 30ul of 0.1M pH 7.4 Tris-HCI buffer, extra@ — 100 pl) and
30ul of 250uM freshly prepared FeS@he procedure was also carried out using 5uM sodiitroprusside). The volume
was made up to 300ul by water before incubatid®i7é€ for 3hours. The colour reaction was developeddying 300ul
8.1% SDS (Sodium deodecyl sulphate) to the reaatiixture containing Sl; this was subsequently fold by the
addition of 600ul of acetic acid/HCI (pH 3.4) mirtuand 600ul 0.8% TBA (Thiobarbituric acid). Thisxtare was
incubated at 10€ for 1hour. TBARS (Thiobarbituric acid reactiveesjes) produced were measured at 532 nm and

expressed as Malondialdehyde (MDA) equivalent.

Enzyme Inhibition Assays
a- amylase Inhibition Assay

The a-amylase inhibitory activity was determined accogdio the method of Bernfield (1951). The aqueous
extract (500uL) and 500 pL of 0.02 mol/l sodium giioate buffer (pH 6.9 with 0.006mol/L NaCl) contag Hog
pancreatico. — amylase (EC 3.2.1.1) (0.5 mg/ml) were incubaie@5C for 10 minutes. Then, 500 pL of 1% starch
solution in 0.02mol/l sodium phosphate buffer (pt® &vith 0.006 mol/l NaCl) was added to the reactmixture.
Thereafter, the reaction mixture was then incubateaiboiling water bath for 5 minutes, and codi@doom temperature.
The reaction mixture was then diluted by adding fLoidistilled water, and absorbance measured &n&win the

JENWAY UV-Visible spectrophotometer. Tlxeamylase inhibitory activity was expressed as paagge inhibition.
a- glucosidase Inhibition Assay

The o-Glucosidase inhibitory activity was determined @ding to the method of Apostolidg al. (2007).
Appropriate dilution of the extract (50uL) and 100pf a- glucosidase solution was incubated at%or 10 minutes.
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Thereafter, 50 uL of 5 mmolf-nitrophenyle-D-glucopyranoside (Pnp) solutions in 0.1 mol/phwp buffer (pH 6.9)
was added. The reacting mixture was then incubatt@®C for 5 minutes, before reading the absorbanc®@nrh in the

JENWAY UV-Visible spectrophotometer. Tlheglucosidase inhibitory activity was expressed @s@ntage inhibition.
2, 2’-Azino-bis (3-Ethylbenzthiazoline-6-Sulphoniacid) (ABTS ™) Scavenging Ability

The ABTS" scavenging ability of the aqueous extracts wasrdehed according to the method described by Re
et al. (1999). The ABTS was generated by reacting an (7 mmol/L) ABTS agsesolution with potassium
peroxosulphate (¥S,0g) (2.45 mmol/L, final concentration) in the dark ft6 hrs and adjusting the absorbance at 734 nm
to 0.700 with ethanol. 0.2 mL of appropriate dibutiof the extract was then added to 2.0 mL ABTSlution and the

absorbance was taken at 734 nm after 15 minutestrdlox equivalent antioxidant capacity was subsetjy calculated.
Nitric Oxide (NO) Radical Scavenging Ability

Nitric oxide (NO) scavenging assay was performadgu&riess reagent method reported by Sufangh (2006).
Briefly, 1 mL each of various concentration of #iadract (0.1 — 0.4 mg/mL) and 0.3 mL of sodiumaptusside (5 mM)
was added. The test-tubes were then incubated°a #6 150 minutes. 0.5 mL of Griess reagent (eqyadime of 1%
sulphanilamide on 5% autophosphoric acid and 0.0d@hthlethylmediamine in distilled water used aft@r hrs of
preparation) was added. The absorbance was measusdé nm. Then, the percentage NO radical scangradility was
subsequently calculated.

RESULTS

Figure 2 and Figure 3 respectively present thebitdry effect of AvocadoRersea americana) pear leaves and
fruit parts (leaves, peel, flesh and seed)oemmylase andi-glucosidase. Extract concentration that will inhib0%
enzyme activity (IG) was estimated and displayed in Table 1 belowaldose dependent pattern (ranging from
0 — 0.164mg/mL), the result revealed that all tkieaets inhibitedu-amylase however, Kgvalues (Table 1) revealed that
the aqueous extract from the peel of avocado pg€ap € 0.28mg/mL) had the highest inhibitory effect @amylase
activity while the seed (l§ = 0.421mg/mL) had the least. The inhibitory sttbngf the aqueous extracts from Avocado
pear Persea americana) fruit parts and leaves was investigatedosglucosidase activity and the result is presented i
Figure 2. All the extracts inhibit-glucosidase in a dose-dependent manner in theerah§ — 0.4mg/mL with the peel
(ICs0 = 0.080mg/mL) having the greatest inhibitory péinwhile the leaf (1G, = 0.636mg/mL) had the least.

L —&—Leaf —a—Feel ——Flesh —s—Sezed

o-Amylase Inhibition (%)
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Concentration of extract (mg/ml)

Figure 2: a-amylase Inhibitory Activity of Persea americana Leaves and Fruit Part Extracts
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Figure 3: a-glucosidase Inhibitory Activity of Persea americana Leaves and Fruit Part Extracts

Table 1: ICsq (Extract Concentration Causing 50% Inhibitory Effect) Values ofa-Amylase anda-glucosidase
Inhibitory Activities by Aqueous Extract of Avocado Pear (Persea americana) Leaves and Fruit Parts

IC 50 (Mg/ml) a- I1C 50 (mg/ml) a-
SEDES amylase glucosidase
Inhibitory Activity Inhibitory Activity
Leaf 0.2806 + 0.006 0.636+ 0.021
Peel 0.172+0.012 0.080+ 0.006
Flesh 0.409+ 0.021 0.559+ 0.032
Seed 0.421+ 0.010 0.36%+ 0.041

Values represent Mean * Standard deviation ofitape readings. Values with the same
superscript along the column are not significa(fly< 0.05) different.

Figure 3 shows a significant increase (P < 0.0%h&rat pancreas malondialdehyde (MDA) content e
rat's pancreas tissue homogenates was incubattt ipresence of 7mM sodium nitroprusside (SNP).tiAdl extracts
inhibited malondialdehyde production content in thesue in a dose-dependent manner (0 — 0.313mg/Adileous
extract from the seed (0.059mg/mL) of avocado peat the highest inhibitory effect on lipid peroxida induced by
sodium nitroprusside (a prooxidant) in the pancrelaite the leaf (IG, = 0.161mg/mL) had the least.

ABTS (2, 2-azino-bis (3-ethylbenzthiazoline-6-sulphonic adid)e radical scavenging ability is presented as
Trolox Equivalent Antioxidant Capacity (TEAC) indtire 4. The results revealed that all the extracésenged ABTS
free radical with the aqueous extract of the s&2dd97mmol. TEAC/100g) having the highest ABTS sreying capacity
while the flesh (8.372mmol. TEAC/100g) had the teas

NO (Nitric oxide) scavenging capacity of the agueaxtracts of leaves and fruit parts of Avocaéergea
americana) pear was investigated and the result presentédgimre 5. Judging with 1§ (extract concentration that will
inhibit 50% oxidative potential of nitric oxide)}, was revealed that the seed {J& 0.059mg/mL) had the highest NO
radical scavenging ability while the least NO radliahibitory potential was exhibited by the lebE4, = 0.289mg/mL).

In order to reveal the phytochemical constituertgponsible for the antioxidant and inhibitory pdigee of the
aqueous extracts of AvocadBefsea americana) leaves and fruit parts anramylase p-glucosidase and malondialdehyde
(MDA) produced by SNP-induced lipid peroxidatiorgsgchromatography was carried out to charactehieeatjueous

extract. The result as revealed by Table 3 shoatssyringic acid, eugenol, vnillic acid, kaemfercdtechin, epicatechin,
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ferulic acid, apigenin, naringenin, lupeol, epigaitechin and epigallocatechin-3-O-gallate arerhgr constituent of the
leaves, peel flesh and seed extract of Avocado (Bessea americana).
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Figure 4: Inhibition of MDA Produced by SNP Induced Lipid Peroxidation by
Persea americana Leaves and Fruit Part Aqueous Extracts
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Figure 5: ABTS* Radical Scavenging Ability of Aqueas Extract of Leaves and Fruit Parts ofPersea americana
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Figure 6: Nitric Oxide (NO) Radical Scavenging Abiity of Aqueous Extracts of Leaves
and Fruit Parts of Avocado Persea americana)
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Table 2: ICsq (Extract Concentration Causing 50% Inhibitory Effect) Values of No Radical Scavenging Ability and
MDA Inhibitory Activity by Aqueous Extract of Avoca do Pear Persea americana) Leaves and Fruit Parts

Samples| ICs (mg/ml) NO IC5¢ (mg/ml) MDA
Scavenging Activity | Inhibitory Activity
Leaf 0.289+ 0.011 0.161+ 0.008
Peel 0.257+ 0.014 0.069+ 0.005
Flesh 0.262+ 0.007 0.122+ 0.003
Seed 0.16% 0.006 0.059+ 0.002

DISCUSSIONS

One of the critical therapeutic strategies usednémage/control hyperglycemia is the inhibition etcharide
hydrolyzing enzymesofamylase and-glucosidase) responsible for carbohydrate digest&himet al., 2003). Pancreatic
a-amylase catalyzes the incomplete breakdown otlstanto disaccharides and oligosaccharides aftéctwintestinal
a-glucosidase catalyzes the complete breakdownsaicdharides to glucose which is been releasedhntblood stream.
The slowing down of the breakdown of starch andgiigon of glucose in the gastrointestinal tracbtigh the inhibition
of these enzymes can be exploited as a therapmei@sure to reduce postprandial hyperglycemia (Ketaa., 2007).

The search for naturatglucosidase inhibitors with little or no side affe had been made attractive because of the severe
gastrointestinal side effect attributed to synthetglucosidase inhibitors such as acarbose and wiig{@tatherineet al.,
2010).

First, the effect oPersea americana leaf and fruit parts (peel, and flesh seed) ags@xtract to inhibiti-amylase
and a-glucosidase activities were investigaiadvitro and the result is presented in Figure 1 and Figurespectively.
The results revealed thBt americana leaf and fruit parts inhibited-amylase in a dose-dependent pattern. Howeveg, IC
(extract concentration that inhibits 50% enzymdvéyg) values (Table 1) revealed that peel extrhatl a significant
(P < 0.05) highest-amylase and-glucosidase inhibitory potentials. The seed areddhaf had the least inhibitory strength
againsto-amylase andi-glucosidase respectively. This research is ineagent with a recent work where red and white
ginger inhibiteda-amylase and-glucosidase in vitro (Oboét al., 2010) and the inhibition of salivaamylase activity by
plant phytochemicals gotten from pepper (Aguilant@enariaet al., 2009; Obolet al., 2011;). The free and bound phenol
extracts ofVernonia amygdalina del significantly (P < 0.05) inhibited-amylase andi-glucosidase activitiem vitro in a
dose-dependent pattern although ¢hglucosidase inhibitory activity of the extractsrevesignificantly (P < 0.05) higher
than theira-amylase inhibitory activity (Saliet al., 2011). This result also supports another wheeeseaweeds aqueous
extracts in the order oBracilaria edulis > Sargassum polycystum > Ulva lactula > Gracilaria corticata exhibited

significant (P < 0.05) inhibitory activity againstamylase and-glucosidase enzymes (Palanisamy & Sellappa, 2012).

Conjugated dienes, malondialdehyde, 4-hydroxyndnand others can be used as measures of injuryateedi
by free radical called lipid peroxidation (Denigt al., 2009). Oxidative stress increases the concémtrabf
2-thiobarbituric acid reactive substances (TBARS)hichh are naturally present in biological specimens
(lipid hydroperoxides and aldehydes) (Armstrong &WBne, 1994). In this reaction, malondialdehydedapound that
results from the decomposition of polyunsaturatettyfacid lipid peroxides) equivalent are normadlgen reported as
TBARS assay values with criticism directed to teaativity of thiobarbituric acid towards other covnpds other than
MDA (Yagi, 1998). Through knoevenagel-type cond¢insareaction, one molecule of MDA reacts with tmolecules of
2-thiobarbituric acid to yield a chromophore withsarbance maximum at 532nm. The ability of the agaeextract of

Persea americana leaves and fruit parts to inhibit the productiohnealondiadehyde induced by sodium nitroprusside
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(a prooxidant vasodilator that can produce nitrigide spontaneously under appropriate reducing ¢iomngd)
(Jamest al., 2010) was investigated and it was observedahahe extracts inhibited the production of mal@dehyde
in a dose dependent manner. Howeveg, (Extract concentration that will inhibit 50% MDAgquuction) shows that the
seed exhibited the highest significant (P < 0.0#jikitory potential against malondialdehyde prodleehile the leaf

showed the least inhibitory strength.

Comparing the result of TBARS assay with NO scausmna@bility, it was observed that the seed hadhilgbest
significant (P < 0.05) nitric oxide (NO) radicalas@nging ability which suggests the brain behisdhility to reduce the
production of MDA. The contribution of NO radica tardiovascular disease had been establishedodheit ability to
react with reactive oxygen species,Qto give peroxinitrite (ONOQ that can induce lipid peroxidation and other
complications that accumulatively lead to cell the@arihar & Hemnani, 2004). This experiment suppanother where
oral supplementation &phanamixis polystachya bark at a daily dose of 50 and 100 mg body weighP8 days exhibited
significant reduction in hepatic MDA levels whemggared with that of the disease control group. &heas statistically
significant (P < 0.05) inhibition of hepatic lipjgeroxidation by all the doses used (Alletial., 2009). This work also
supports another research in our laboratory wheueaus extracts of both white ging&ingiber officinale var. Roscoe)
and red gingeringiber officinale var. Rubra) inhibited sodium nitroprusside indudigid peroxidation in the brain
tissues (Obolet al., 2012).

Table 3: Major Phenolics and Concentration (mg/100gof Avocado Persea americana)
Pear Leaves and Fruit Parts

Phenolics Leaves| Peel Flesh Seed
Syringic acid 31.65| 5.86e| 5.61&" | 27.38
Eugenol 21.52| 7.2%| 6.48¢" | 14.53
Vnillic acid 13.33 | 1.64é| 1454 | 10.46
Isoeugenol 12.92] 2.07d 1.89¢' | 10.73
Guaiacol 12.79 - - 10.73
Phenol 8.47 - - 10.13
Kaemferol 8.39 | 4.48k| 8.68¢' | 9.07
Catechin - 4.39 - -
zéihdydroxybenzo'c 0516 | 137 | 124 | 7.12%
Ferulic acid 7.092 | 8.92 11.07 | 1.54%
Apigenin 6.068 | 2.13 2.84 | 2.78¢
Naringenin 7.296 | 3.20 1.86 | 1.258
Epigallocatechin | 2.31%| 10.29 | 34.84 | 3.06¢
Epicatechin 2.848| 37.12| 46.82| 553k
Lupeol 261& | 10.89 | 19.73| 2.64%
Epi-
gallocatechin-3- - 13.48 6.03 -
O-gallate

The importance of free radical scavengers in theagament/treatment of disease conditions had bq#aited
in the production of herbal drugs (Pagekl., 2010). The mechanism of antioxidants on biolagazlls can either be by
preventing the production of free radicals or byutraizing/scavenging free radicals produced in thedy
(Obohet al., 2007). The minimized spectra interference of A8 based model of free radical scavenging ability giie
advantage of been more versatile for the assesah@oatar and non-polar samples at 760nm; a waggfenot normally

encountered with natural products (&eal., 1999). The total antioxidant capacity of the emus extracts was estimated as
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Trolox Equivalent Antioxidant Capacity (TEAC) usiry moderately stable nitrogen-centered radical ispecalled
ABTS" and presented in Figure 4. The result revealedttisaseed had the highest ABTScavenging ability while the
flesh had the least.

The Phenolic characterization of the leaves ani frarts of avocadoRgrsea americana) as shown in Table 3
revealed that syringic acid was the key phenohideaves and seed while epigallocatechin was therrpaenolics in peel

and flesh samples.
CONCLUSIONS

The correlation between phenolic content of plarddf and their antioxidant properties had been &skegul
(Sunet al., 2002). The major mechanisms of action of phesadficlude reduction of free radical in order tabdize them,
activation of in vivo antioxidant enzymes, quenchiof singlet oxygen, scavenging of free radicalsglating metal
catalysts, inhibition of oxidases and reductiorudbcopherol radicals (Alia Mt al., 2003; Amic Det al., 2003). One of
the mechanisms used by these phenolics is stdetindent on their ability to stabilize free ratiidghrough the donation
of proton (H) (Materska M & Perucka |, 2005). Therefore thisrkvelucidates the mechanisms behind the ability of
aqueous extracts ¢fersea americana leaves and fruit parts to inhibitamylase and.-glucosidase activities, ABTS free
radical and NO radical scavenging ability and SNR&4ced malondialdehyde produced by lipid peroxatati The results
shed light on the reason behind their effectivenestisease management (specifically, diabetes &pdhe significant
inhibitory prowess oPersea americana leaves and fruit parts aqueous extractara@mylase andi-glucosidase may be
attributed to the high concentration of some phieaakvealed by the GC/MS which include syringi@aeugenol, vnillic
acid, isoeugenol, guaiacol, phenol, kaemferol, atate para-hydroxybenzoic acid, ferulic acid, apige naringenin,
epigallocatechin, epicatechin, lupeol and epi-galtechin-3-O-gallate. This research proves rigkt usage oPersea
americana leaves and fruit parts in folk medicine for the magement of diabetes type-2 and also established th
mechanisms that might be responsible for this actitherefore the result of this research suggéwsts dvocado pear
leaves can be used as nutraceuticals while thedan be functional food for the management of elieb type-2 and its

cardiovascular relatives.
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