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ABSTRACT

The present investigation, describes the phytoatenainalysis, in vitro antioxidant and antidiabeficoperty of
Muntingia calabura leaves extracts along with estienthe inorganic components of the leaves. Thegamic

components present in the leawssre estimated by Narendhirakannan method. Tot&nplic and flavonoid
content in the extracts were estimated by SinglatahZhishen method. Four complementary assays,reductive
power, total antioxidant activity, 1.1-diphenyl-&Bgylhydrazyl (DPPH) radical scavenging activity carmetal
chelating ability for ferrous ions were used toesm the antioxidant property of extracts and amfpdrglycemic
activity of extracts was screened in Streptozotdiizotinamide induced type Il diabetic in rat madEthanolic
extract of leaves revealed the presence of higmge (33.3310.13ug GAE/mg) and flavonoid (123.3&4.9
CHE/mg) content. All extracts showed significanti@tidant activity in correlation to phytoconstituts of the
extracts. Results showed that the ethanolic anceaggsl extracts exhibited a higher antioxidant atgiwvhile the
chloroform and petroleum ether extracts was thestle@reatment of Streptozotocin-Nicotinamide indutyge I

diabetic rats with extracts caused significant refilon in fasting blood glucose level in a dose dej@ant manner.
All the crude extracts showed dose dependent ad#iok and anti-hyperglycemic activity, capable dfedng

protection against free radical mediated damages.

Key words: Muntingia calabura free radical, antioxidant activity, phytoconssmis.

INTRODUCTION

In most of the living organisms, oxidation is ed&#rior the production of energy in biological pesses and hence
frequently generating free radicals during the radroourse of producing energy and also during biagtéungi,
viruses and parasites neutralizing mechanisms. fiaidieals, radical derivatives and non radical tigacspecies are
hazardous to living organisms at high concentratioth damage all major cellular constituents intmgy [1]. The
reactive oxygen species in our body have been dagld many diseases, such as cancer, diabetet disemses
and they damage the body organs like eyes, lungsn,bkidney, heart, pancreas, etc [@h the other hand
antioxidants significantly prevent tissue damagedoying up their electrons more easily than theué and
stimulate wound healing [3].

Diabetes mellitus is an endocrine metabolic disortearacterized by hypoglycemia results microvascaind
macrovascular complications [4]. In diabetes thpenglycemia generates reactive oxygen speciesrivs tthese
species damage the cell membrane and cause lipidxigation, which in turns leads to the secondary
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complications, such as heart attack, kidney fajluretinotherapy etc. The sulfonylureas, biguanide,
thiazolidinedione and a-glycosidase inhibitors arterently available antidiabetic agents, used totrod the
hyperlipidemia and hyperglycemia, but these drumgehundesirable side effects and high rates ofrekzay failure

[5, 6]. Thus, it's a challenging task to findingtawew, more effective antidiabetic agents with miai side effects.
The literature survey revealed that the flavonotdanins and polyphenolic compounds found in pléwatee been
reported to have multiple biological effects, irdihg antioxidant activity and antidiabetic propesti[7, 8, 9].0n

the other hand plants, rich in bioactive compouhdse been increasing interest in food industry eegkarch
because they retard oxidative degradation of ligitprove the nutritional value of food and havedu spectrum
chemical and diverse biological properties [10,. 11]

The species oM.calaburabelong to the famil\Elaeocarpaceaeit is one of the Philippine medicinal plants and
widely distributed throughout the worldd. calaburais commonly known as Jamaican Cherry tree andsis a
known as capulin or capuli in Latin America. In $uwarn TaiwanM. calaburaplant was cultivated in gardens and
along the road side for edible and ornamental mepdhe various parts of th®l. calaburaplant have been
documented for several medicinal uses. In tradiianedicine, flowers can be used as an antisepiic teeat
abdominal cramps. The leaf infusion can be drunteadike beverage. It can be used for the treatmiecold and
headache. The fruits are widely eaten by childeeit ia sweet and also cooked in tarts and madejam.

The M. calaburahave nutritional values, scientifically a numbérflavonoids and phenolic compounds have been
isolated from various part of the plant and struesuvere elucidated by spectroscopic analysis.ygraxy-7, 3, 4,

5- tetramethoxyflavone and 8, 4-dihydroxy-7, 3riftethoxyflavone were isolated from the stem barét eoot and
screened the cytotoxic activities against A549 ldmeR9 cells respectively [12, 13].

The leaves ofM. calabura have potential antibacterial activity [14], freadical scavenging activity [15],
antinociceptive, antipyretic, anti-inflammatory[{1&ndantistaphylococcal activity [17kt was able to internal
transport of Hg, it reduces the soil pollution [E8ld the fruits can be used as carbon source titarglc acids [19].
In view of the above facts, in the present invesian, we have carried out the phytochemical amalgsd
antioxidant activity of extracts dfl. calaburaleaves.

MATERIALSAND METHODS

Instruments and Chemicals

UV-160A spectrophotometer (Shimadzu Corporatiorpada was used for the measurement of absorbance of
solution mixtures. Ferrozine, Ferrous chloridecdtbic acid, Foline-Coline reagent, Aluminum chiieiand
Sodium  carbonate  were obtained from HiMedia chelsica Mumbai, India. Catechin,
Ethylenediaminetetraaceticacid (EDTA),1,1-diphe2ypicrylhydrazyl (DPPH) and Streptozotocin wereghased
from Sigma Chemical Co, Bangalore, India. Nicotiiden was purchased from Ranbaxy Chemicals Ltd.,
Mumbai,India. Glucometer and Glucometer stripsnfimasurement of fasting blood glucose were purchiieata

local vendor, manufactured by Accu-check Advant&gshe diagnostics Mannheim, Germafly.other chemicals

and solvents used were of analytical grade.

Plant material and extracts preparation

The young leaves ofl. calaburawere collected from the Kuvempu University campuwsirty the month of
December. Plant was identified by faculty of Depaat of Applied Botany, Kuvempu University, Shardgiratta
and the specimen voucher was kept in our laboratoryfurther reference. 500 gm of leaves powder was
sequentially extracted with pet. ether, chlorofomiouble distilled ethanol and water in soxhlet appes and
extracts were referred dd. calaburapet ether extract (MCPEM. calabura chloroform extract (MCCE)M.
calabura ethanolic extract (MCEE) anMl. calaburaaqueous extract (MCAE) respectively. The extractse
filtered and concentratéd vacuousing rotary flash evaporator (Buchi Rotavapor R)28nd obtained crude extract
was stored in refrigerator until further studiebeTyield and physical appearance of extracts vedralated in Table

1.
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Table1: Yield and physical appearance of extracts

Extracts Yield (Gm.) Color Physical appearance

MCPE 3.1 Greer  pasty
MCCE 25 Dark pasty
MCEE 10 Green pasty
MCAE 4.€ Brown Amorphou:

Estimation of inorganic constituentsin plant material

The inorganic components M. calaburaleaveswere estimated by the method described by Nareak#rinan et,
al. [20]. Briefly, the shade dried and pulverizgdnt material was placed overnight in a vitreasilcible in an
electric muffle furnace maintained at temperatugeveen 400 to 420°C, because loss of zinc mightroat>450°C
and potassium loss might occur if the temperasited high (>480°C). Ashing will destroy all theganic materials
present in the samples. The crucible containing @meh was then taken out of the muffle furnace ket in a
desiccator. Then, 5 gm of the ash was digested thiéhriple acid mixture of nitric acid: sulfuricid: perchloric
acid (11: 6: 3). The digested sample was dissoirelD0 ml distilled water, filtered through Whatmfilter paper
and the filtrate was used for the assay of traeenehts by atomic absorption spectrophotometer (XaB8an

200AA) using suitable hollow-cathode lamps.

Quialitative phytochemical screening

All crude extracts were qualitatively tested foe firesence of chemical constituents by performargus tests like
Mayer’s test for Alkaloid, steroids with Salkowadkist, glycosides with Keller-killiani test, carbmiiates with
Molisch’s test, flavonoids and tannins with ferdiloride solution and saponins with water. Theseevigentified
by characteristic color change using standard testescribed by Khanna and Kannabiran and Harjpin@2].

Quantitative analysis of crude extracts

Determination of total phenolic content

Total phenolic content in the extracts were estndty Folin-Ciocalteu method using Gallic acid ataandard [23].
Briefly, 2 ml of each extract at different concetitbpns (50-150 ul) in ethanol was mixed with 2.5 Fdlin-

Ciocalteu reagent (diluted 1:10 v/v) and 2 ml oL,8I@; (7.5 % v/v) solution in the test tube and allowedstand
for 90 min. at room temperature and the absorbafhcentent in each test tube was measured aghiedilank at
750 nm using UV spectrophotometer. Total phenddictent of the extract was expressed in terms ofgugvalent
to Gallic acid. Estimation was repeated thrice, tnr@dresults were averaged.

Determination of total flavonoid content

Total flavonoid content in the extracts was deteedi according to modified method of Zhishen et asing
catechin as a standard [24]. Briefly, 2 ml of estrat different concentrations (50-150 pg) in etilamas mixed
with 0.3 ml each of 5 % NaN{and 10% AIC] and incubated at room temperature for 6 min. T®rkixture, 2 mi

of 1M NaOH was added and the volume in each tds¢ twas made up to 5 ml by adding distilled water.
Absorbance was measured against the blank at 510simg UV spectrophotometer and total flavonoidteohin
the extract was expressed in terms of pg equivdter@atechin. Test was repeated thrice and thdtsesere
averaged.

In vitro antioxidant activities

Total antioxidant capacity

Total antioxidant capacity of extract was deterrdias described by Prieto et al., [25]. Brieflytragts in 3000 pl
of ethanol at different concentrations (20—100ws)ye taken in separate test tubes. To this, 3 mgagent mixture
containing 4 mM ammonium molybdate, 0.6 M sulfuagid and 28 mM of sodium phosphate was added. Tesn,
tubes were kept for incubation at 95°C for 90 naind allowed to cool. Absorbance of the contentawhetest tube
was measured at 695 nm against a blank.

Total reductive capability

Total reductive capacity of each extract was deiteethaccording to the method of Oyaizu [26]. Byiel ml of
extract solution at different concentrations (2@-1fl) in ethanol was mixed with 2.5 ml, 0.2 mol/bgsphate
buffer (pH 6.5) and 2.5 ml 1% potassium ferricyanglution. Then the mixture was incubated at §0r0 min.
At the end of the incubation, 2.5 ml, 10% trichlacetic acid was added to the mixture and centrue3000 rpm
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for 10 min. The upper layer of solution was coketand mixed with 2.5 ml distilled water and 0.5 tlL% ferric
chloride solution. The absorbance was measured(ahih against a blank.

1, 1-Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity

All the extracts were screened for free radical/enging activity by DPPH method of Braca et al7][2Extracts in
methanol at different concentrations (20-100 po/wdre added to each test tubes and volume was opatte4 ml
using methanol. To this, 3 ml of 0.004% DPPH in maebl was added and the mixtures were incubatedoat
temperature under dark condition for 30 min. Thaveaging activity on the DPPH radical was deterwchiby
measuring the absorbance at 517 nm and radica¢isging activity was calculated using the formula:

% of radical scavenging activity = ([(frol - Ates)/Acontro]) X 100

Where Aontor IS the absorbance of the control sample (DPPHtisoluwithout test sample) and.4 is the
absorbance of the test sample (DPPH solution +cteapound). The DPPH radical scavenging activitputfylated
hydroxyl anisole (BHA) was also assayed for congmari Test was performed in triplicate, and the Itesuere
averaged.

Metal chelating activity

The chelating ability of ferrous ions by tegtractand standard (EDTA) was estimated by the methdoimt et al.,
[28]. Briefly, 3ml of extract solution at differemoncentrations (20-100g/ml) was taken and 0.05 ml of 2 mM
FeCl, was added to it. The reaction was initiated byirgld.2 ml, 5 mM ferrozine and the content was mixe
vigorously and incubated at room temperature fomi. Absorbance of the solution was measured atr66. The
control contains FeGhnd ferrozine and complex formation molecule. Teeentage of inhibition of ferrozine-Fe
complex formation was calculated by using the fdemu

% of inhibition = ([(Acontrol - Ates)/Acontrol) X 100

Where Aontrol IS the absorbance of the control sample apg; i& the absorbance of the test sample. Test was
performed in triplicate, and the results were ageda

Oral glucosetolerancetest in normal rats

Overnight fasted normal rats were divided into efegroups of six rats each. They were orally adsténéd with
vehicle, MCCE, MCEE and MCAE (250, 500 and 1000kgpand glibenclamide (60mg/kg), respectively. Gle
(2 g/kg) was fed 30 min after the administratioregfract [29]. Blood was withdrawn through the tagin at 0, 30,
60 and 120 min of glucose administration.

Antidiabetic assay

Induction of non-insulin-dependent diabetes mellitus (NIDDM)

Diabetes mellitus was induced in overnight fastddItaWistar strain albino male rats by a singleaperitoneal
injection of freshly prepared STZ (60mg/kg b. wh) 0.1 M citrate buffer (pH 4.5) in a volume of 1/kg
b.wt.Afterl5 min the intraperitoneal injection adistration of 120 mg/kg of nicotinamide was dissahvin normal
saline [30]. Diabetes was confirmed by the elevgtedose levels in plasma, determined at 72 h. Ritsa fasting
plasma glucose range of 280—-350 mg/dl were coresiiddiabetic and used for the study.

Experimental design

Animals were divided into twelve groups of six ra@ch. Group I: normal control rats administerechqacacia
(2%) daily for 14 days; Group ll: diabetic contrakts administered gum acacia (2%) daily for 14 d&mup lIl:
diabetic rats administered MCCE (250 mg/kg); Grtdpdiabetic rats administered MCCE (500 mg/kg)pGp V:
diabetic rats administered MCCE (1000 mg/kg); GrMipdiabetic rats administered MCEE (250 mg/kgyp@p
VII: diabetic rats administered MCEE (500 mg/kgjpgp VIII: diabetic rats administered MCEE (1000 /kty;
group IX: diabetic rats administered MCAE (250 nm/lkgroup X: diabetic rats administered MCAE (500/kg);
group XI: diabetic rats administered MCAE (1000 kgg/;group XllI: diabetic rats administered glibeardlide
(0.25 mg/kg).The extract and drug was administéved 4 days. The effects of administration of estsato normal
and diabetic rats were determined by measuringnfaplasma glucose levels by enzymatic glucoseasddnethod
using a commercial glucometer. Fasting plasma gllcgas estimated on days 0, 1, 3, 5, 7, and 14tohc
administration. The change in the body weight #italhand final was noted.
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STATISTICAL ANALYSIS
Data was statistically expressed as mean (SEMisfitat evaluation was done using one-way analgsigariance
(ANOVA)), P<0.05. Difference was considered to lgmicant at P<0.05.

RESULTSAND DISCUSSION

Most of the organisms are well protected agairest fradical damage by enzymes such as superoxinritdise,
catalase and by natural antioxidant compoundsd#i@rbic acid, tocopherols and glutathione [31pun body, the
cooperative defense system protects the body frem fadical damage that includes antioxidant mitsiend
enzymes. Hence the antioxidant compounds presdabahis an important health protecting factor heseaof their
presumed safety, potential nutritional and theréipaffects [32, 33].

The inorganic component analysis in the samplecatdd the presence of Cd, Mn, Cu, Ni, Pb, Zn, KidadTable
2, represents the concentration of elements fonnmalaint material. These elements play a pivota iolsecondary
metabolites formation and which in turn responsfbtepharmacological actions of medicinal plants.

Table 2: Concentration of 1norganic constituentsin leaves

Sl. No Metal Wave length ( nm) Concentration (ppm)

1 Cadmium 228.8 1.233
2 Manganes 279.5 51.32%
3 Cupper 240.7 478.99
4 Nickel 232.( 11.2¢
5 Lead 217.0 0.737
6 Zinc 213.9 18.940
7 Sodiun 589.( 55.3¢
8 Potassium 766.5 228.70

Phytochemical analyses of all fractions were tdaiedlan the Table 3. The preliminary phytochemiaaksning of
crude extracts indicated the presence of flavonglysosides, saponins, and tannins in the crutiaes and these
active components present in the plant extractslmeagsponsible for their biological activities.

The phenolics, tannins and flavones constituteasribe major groups of compound acting as primatjoaidants.

Therefore, it is worthwhile to determine their fcaanount present in the extracts. The concentraifghenolic and
flavonoid contents in the extracts, expressed aGfl§/mg sample and pg Catechin /mg sample, has sfemmn in

Table 4. The antioxidant properties of flavonoids due to the chelating of metal ions, such as &wch copper. It
has been recognized that, phenols and flavonoidaesth antioxidant activity and their effects on hurmautrition

and health are considerable.

Table 3: Preliminary phytochemical screening of M. calabura leaves extracts.

Test MCPE MCCE MCEE MCAE

Alkaloids - - + -
Steroids - + + +
Flavonoids - + + +
Glycosides - +
Phenolics + + + +
Quinones - + -
Saponins + +
Terpenoit + +

+ = Present, - = Absent

Total antioxidant capacity was determined by phospilybdenum assay, based on the reduction of nvgVI)
to Mo (V) by the extracts and subsequent formatibgreen phosphate at acidic pH. It iffidult to assign an order
of antioxidant capacities to the extracts becaifferdnt extracts exhibited various degrees of ardand capacity.
Among all extracts, MCEE showed significant and MEC&d MCAE extract showed moderate antioxidant/ggti
while MCPE shown minimal activity (Fig. 1).
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Table 4: Qualitative phytochemical analysisof M. calabura leaves extracts

Total phenolic Total Flavonoid

Extracts (ug/mg of extract) (ug/mg of extract)

MCPE 15.8340.12 17.936+0.89
MCCE 22.16+2.3 47.086+0.68
MCEE 33.33+0.1 123.316+0.5
MCAE 25.00+2.52 44.833+0.21

Each value represenE meantSE, Where, n= 3.

Compounds with reducing power indicated that they electron donors and can capable to reduce @ddiz
intermediates. Reductive assay based on the tramafion of Fe (lll) to Fe (II) in presence of saeml The
reduction is based on the terminating the reaatitalyzed by free radicals either by donating hgdroatom or
reacting with certain precursors of peroxides ®vpnt peroxide formation. The polyphenolic compaurghct with
free radical by donating its electrons and contleetn into more stable products. Reducing abilityalbfextracts
compared with standard Quercetin (Fig.2).

Among all extracts, MCEE showed comparable actiaiyhat of standard used, MCAE, shown significadticing
power and MCCE and MCPE showed temperate redu@pgaity. The linear reducing power of MCEE may be
due to the presence of high content of phenolicfeEavénoid compounds. The reducing capacities trfaets serve
as a significant indicator of its potential antidant activity.

DPPH (1, 1-diphenyl-2-picrylhydrazyl) radical scagéng assay is widely used as an index to evaltiage
antioxidant potential of plants. The DPPH assayased on the ability of DPPH, a stable free eddio delocalize
in presence of antioxidants [34]. When it acceptedectron donated by antioxidant compound, thetelas
delocalized, which can be quantitatively measurethfthe absorbance change. The extracts exhibisigh#icant
dose dependent inhibition of DPPH activity, andnfduo have considerable free radical scavenginyyigcts
indicated by their 16, values: 496.18+4.56 pug/mL for MCPE, 107.99+6.24mlgfor MCCE, 79.96+0.91 pg/mL
for MCEE and 97.638+ 2.06pg/mL for MCAE in comparisto ascorbic acid 40.43+3.95ug/mL (Fig.3). Theame
values of MCEE were found to be significant andidated that it had more radical scavenging abilign other
fractions. The high contents of the phenolic conmubin the MCEE might be explained its radical scaieg
activity.

Table5: | Csp values of extracts and standards

Extract 1Gg values of DPPH radical scavenging activity (Lg/mLICs values of Metal chelating activity pg/mL

MCPE 496.18+4.5 247.92+1.'6

MCCE 107.99+6.24 122.25+0.75

MCEE 79.96+0.91 85.61+4.42

MCAE 97.68+ 2.0 96.88+3.0
AA 40.43+3.95 -

EDTA - 35.27+3.56

The chelation of F&ions was estimated based on, formation of compé#wéen ferrozine and F& quantitatively.
The formation of complex is distressed if any ctirtpagents present in the solution and color aftsm changed.
The G value of extracts found to be 247.92+1.56 pg/n2.25+0.75 pg/mL, 85.61+4.42 pg/mL and 96.88+3.01
pg/mL for MCPE, MCCE, MCEE and MCAE respectivelyhilg the standered EDTA has 35.27+3.56 pg/mL.
Among different extracts, MCEE shown the highestdigs ion chelating ability followed by MCAE, MCCénd
MCPE (Fig. 4).

Table 6 shows the oral glucose tolerance levelsMofcalabura leaves extracts. After glucose load, the
administration of 250, 500 and 1000 mg/kg of extratecreased the elevation of serum glucose léyeifisantly
(P<0.005) at 120 min.
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Figure 3: DPPH radical scavenging activity of M. calabura extracts

Table 6: Effect of M. calabura bark extracts on oral glucose toler ance.

Group

Blood glucose levels (mg/dl)

Omin 30 min 60 min 120 min
Normal contrc 99.87+1.0 11930+3.0 116.07+2.0 101.71:1.21
MCCE (250 mg/kg) 99.80+2.15 118.04 £+2.63 113.54+0.95 112.94+1.81
MCCE (500 mg/kg) 97.02+2.22 117.05+2.80 115.04+2.15 112.80+2.25
MCCE (1000 mg/k¢ 99.32+2.8 116.86+0.9 106.52+1.4 100.86+2.4
MCEE (250 mg/kg) 95.05+2.08 119.75+1.05 118.12+3.09 116.90+1.98
MCEE (500 mg/kg) 96.88+1.04 118.75+2.51 117.20+2.01 105.44+2.21
MCEE (1000 mg/kg¢ 98.45+1.8 123.03+0.8 113.28+1.5 99.05+1.7
MCAE (250 mg/kg) 100.8+0.15 118.64+1.73 113.04+2.75 112.02 +1.86
MCAE (500 mg/kg) 97.25+1.71 117.32+1.86 115.70+2.45 112.34+2.91
MCAE (1000 mg/kg 99.13+2.7 116.11+2.0 106.35+1.3 100.41+2.3
Glibenclamide (60mg/kg) 96.62 +2.44 115.34+2.66 99.03+1.26 90.09 +2.06

Scholar Research Library

433



Yadav D. Bodke et al

Der Pharmacia Lettre, 2013, 5 (3):427-435

The obtained results clearly indicated that theotilglucose level in diabetic control group increasignificantly

by comparing with normal group, which indicate titfa¢ diabetic animal mode was successfully estaddis In
STZ-Nicotinamide induced diabetic rats, the bodyghewas significantly decreased."days of treatment with
extracts and standard drug, the body weight wasifgigntly increased compared to the initial dag#.the three
doses showed significant improvement in body weaggimpared to diabetic control (Table 7). Extracisieistered

at three different doses of 250mg/kg, 500mg/kg,0bdfYkg to STZ-Nicotinamide treated diabetic ratsiseal
significant (P<0.001) reduction of blood glucoseels which was related to dose and duration ofimeat (Table
8). The MCEE showed promising activity while MCABd MCCE showed moderate activity by comparing
standard.

Values are mean+SEM 0

Table 7: Effect of extractsof M. calabura leaves on body weight in STZ-Nicotinamide induced diabetic rats.

Group (n=6) Treatment Body weight
0" day 14" day
| Normal control 195.01 +4.08 224,09 £9.94
1l Diabetic control 190.56 + 9.45 168.13 +15.83
1] Diabetic + MCCE (250mg/ki 204.01+3.4 216.60 £11.0
v Diabetic + MCCE (500mg/kg) 198.01 +£5.12 231.45 +14.01
\% Diabetic + MCCE (1000mg/kg) 203.03 £5.50 234.17 +10.76
\! Diabetic + MCEE (250mg/ki 199.33 +9.7 222.32 + 20.4%°
Vil Diabetic + MCEE (500mg/kg) 192.02 +7.05 232.88 +2.77
VI Diabetic + MCEE (1000mg/kg) 203.78 £16.22  243.85 + 458"
Xl Diabetic + MCAE (250mg/kg) 195.00 +2.98 217.04 +6.01
X Diabetic + MCAE (500mg/kg) 187.11+1452  228.06 +9.01
Xl Diabetic + MCAE (1000mg/kg) 199.88 + 12.4%  240.77 + 12.05°¢
Xl

Table 8: Effect of extractsof M. calabura leaves on fasting blood glucose levels (mg/dl) of normal and diabetic rats.

Diabetic +

glibenclamide (0.25 mg/k

¢ 195.65+13.7%

<

treated group.

comparing Wiglibenclamide

Grrl'ggp Treatment Fasting plasma glucose concentration ( mg/dl)
0" day 1° day 3* day 5" day 7" day 14" day
| Normal contrc 83.50+2.1 101.45+2.1 95.03+3.0 82.42 +3.7 98.16 + 4.2 90.01+4.7
Il | Diabetic control 34564 + 1.92 | 360.94 +10.27 | 404.78 +3.88 | 390.18 +13.08 | 373.05 £15.2% | 382.43  8.90
it (Dz'gg%% MCCE 310.42411.47 | 363.66:10.02  342.12+4.14 385.4449.45 27.45:7.46 | 386.78+12.30
v (Ds'ggfrf'g‘jlg MCCE 310424127 | 343.34+18.68|  362.39+18.48  375.71+11[5387.42+45.07 | 356.13+21.02
Diabetic + MCCE
V| Qooomaie) 3204544543 | 333.42+435.04  312.46+9.34  305.15+F7.78 321.56+20.75 |  300.8+18%
v (Dz'gg%% MCEE 310.0423.45 318.0408.45 320.0+11.31 353.0452.49  .(B4R.04 | 301.0+36.65
Vil (Ds'gg%% MCEE 330.0411.05 | 322.0+27.64 | 300.0+16.02 285041538 |  297.0+1564 261.0+13.0%
vi | Diabetic + MCEE 345.00414.01 | 311.0+19.66 335.0417.07|  335.0+1530 279.0+12.03 | 225.0+13.8%°
(1000mg/kg)
X (Dz'gg%% MCAE 320.0+19.22 367.0423.26 391.0+15.51 408.042549  0EE®02 | 435.0+28.35
X (Ds'ggfrf'g% MCAE 320042155 | 344.0+14.85 | 321.0+16.22 297.042350 |  312.0+16'44 307.0+13.2%
x| | Diabetic + MCAE 331.00#11.51 | 311.0415.46 289.0419.40|  279.0+1940 264.0+13.93 | 245.0+14.8%°
(1000mg/kg
Diabetic +
Xl | glibenclamide (0.25 | 251.72+8.0% | 201.02+14.11 | 187.38+9.09|  173.45+56  99.03 6.8 102.87 +6.28
mg/kg)

Values are mean+ SEM of 6 animals in each grouf<0.05 comparing with the normal; b: P<0.05 comipar with diabetic control: c:
P<0.05 comparing with glibenclamide treated group.

CONCLUSION

Variations in antioxidant capacity offtérent extracts may be attributed téfeliences in their chemical composition
such as phenolics, flavonoid and other phytocarestits and also the structure of the antioxidargsert in them.
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From the present study it is clear that, all thgaets showed an increase in antioxidant capadity imcrease in
dose of sample. In conclusion, the screening resefitantioxidant activity and hyperglycemic actyviof M.

calaburaextracts showed that they are endowed with patintxploitable free radical scavengers and hétncan
be considered as promising source of natural aidto for medicinal and commercial uses.
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