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ABSTRACT

Pancreas is the primary organ involved in sensihg brganism’s dietary and energetic states via ghac
concentration in the blood and in response to dldelood glucose, insulin is secreted. Diabeteflitoe is a
metabolic disorder which results from defects isulin secretion. Among the various methods of DOege
management, herbal products are best alternativegydvith zero side-effects. The aim of our work teaasssess the
phytochemicals qualitatively and to evaluate thé-diabetic activity of Ficus glomerata gum usinifetent polar
and non-polar solvent extract. The in vitro alphaydase and alpha-glucosidase inhibitory studiesenggrformed
using different concentration of extract and conguhwith a standard drug. There was a dose deperidergase
in percentage inhibitory activity against theseestinal enzymes by all the extracts. Our findinggealed that
among the all extracts, aqueous extract showediefii anti-diabetic activity. This may be due te firesence of
maximum phytochemicals in agueous gum extract whiahalyzed by preliminary phytochemical screenikigthe
concentration of 100@g/ml the gum showed appreciable alpha amylase #ptthaglucosidase inhibitory activity
of 82.76 % and 80.09 % respectively than the comialesnti-diabetic drug.

Keywords: Diabetes mellitus, Anti-diabetic, Phytochemic&lEus glomerataa-amylasep-glucosidase.

INTRODUCTION

Diabetes mellitus (DM) is characterized by groupcbfonic metabolic syndrome in which the deficieramy
insensitivity of insulin causes glucose to accurulen the blood, leading to various complicatiord§. [The
intestinal enzymes like-amylase andi-glucosidase are found to be very important in chydrate digestion and
glucose absorption [2]. The suppression of theviigtof such digestive enzymes would delay the ddgtion of
starch and oligo saccharides, which would in tmse a decrease in the absorption of glucose arsdqgoently the
reduction of postprandial blood glucose level elieva[3], eliminates the symptoms of diabetes. réase in blood
glucose damages many of the body’s systems, iicpkat, the blood vessels and nerves. The hypeeghya caused
due to decreased insulin production is called Tygbabetes and hyperglycemia due insufficient imsutilization
is called Type-2 diabetes [4]. Out of these tweegpType -2 diabetes is a major problem of todalitaccount for
nearly 95% of total diabetic population of abou62dillion [5]. The number of diabetes mellitus cabas been still
increasing worldwide. In 2000, the world healthanigation estimated a total of 171 million of peoplith diabetes
mellitus from the global population, and this regmojected to increase to 366 million by 2030 [6].

The commonly practiced treatment of diabetes iredudral antidiabetic drugs, insulin injection andnagement
through diet and physical exercise. Oral hypoglyiceagents have been reported as highly effectivegligcemic
control, but the use of the drugs is restrictedthgir pharmacokinetic properties, secondary failtates and
accompanying their attendant side effects suclivas disorders, flatulence, abdominal pain, renahars, hepatic
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injury, acute hepatitis, abdominal fullness andrtii@a [7, 8]. Management of diabetes without adg siffect is still
a challenge to the medical community. Thus themiginuous searching for alternative drugs whichdsential to
overcome diabetic problems [9]. In view of the aicbe effects associated with the synthetic drugsaarplants are
safer, cheaper and much effective, conventionaidiabetic plants can be explored [10]. Antihypeoggic
activities of most effective plants were in parpned by the ability of the phytoconstituentsiriorease glucose
transport and metabolism in muscle and/or to steuinsulin secretion [11]. The mechanism by wtilah plants
exerted action may be due to its action on carbatgdbinding regions od- glucosidase enzyme- amylase,
endoglucanases that catalyse hydrolysis of therater-1, 4 glucosidic linkages in starch and other eslat
polysaccharides have also been targets for the r8sgipn of postprandial hyperglycemia. This enzyime
responsible in hydrolyzing dietary starch into rosét which then breaks down to glucose prior to @em. Since
a-amylases play an important role in starch breakwrdin human beings and animals, the presence df suc
inhibitors in food stuffs may be responsible fopaired starch digestion [12].

Ficus glomeratas a species of plant in the Moraceae family. Parhuknown as the Cluster Fig Tree or Goolar
(Gular), this is native to Australia, South-easta®and the Indian Subcontinent. It is unusual at its figs grow on
or close to the tree trunk. In India, the tree #sdruit are called Gular in the north and Attitine south. The fruits
are a favourite staple of the common Indian macaiyleglicinally it has been various pharmacologicaivities
astringent, antidiabetic, refrigerant, antiasthmadinti-inflammatory, hepatoprotective, antioxidaemtiulcer, anti-
pyretic, antidiuretic, Antihyperglycemic, antidiaael [13]. In this study, research has been cawig¢do assess the
F. glomeratagum extracts as a potential antidiabetic ageint @itro condition by investigating the effect of extracts
on inhibition activity of alpha amylase and alphacgsidase enzyme. To better understand the bidbgitivities

of F. glomerata we determined the phytochemicals present in #n@ws extracts of fig gum.

MATERIALSAND METHODS

Collection and pretreatment of plant material

Fig gum resin was collected from the incised troficus glomeratan the forest area of Tamil Nadu, India. The
fig gum was dried to completely remove the moistarel then hydrated in distilled water for one dayhw
intermittent stirring; extraneous materials werenoged by straining through a muslin cloth. The gwas
precipitated from solution using absolute acetdr® precipitate was separated and dried on wathrat&b0 °C. A
fine powder of dried gum was obtained using a bdem@ohd stored in air-tight container.

Extraction of plant material

For extraction, two polar solvents such as aguemethanol and two non-polar solvents, heptane, didakyde
were used. About 100 g of gum powder was mixed &@@ ml of each solvent. The extraction was caraedby
continuous percolation method using Soxhlet apparfair 36 h accompanying with occasional shakirdystitring.

The extract was underwent a coarse filtration byslimucloth followed by a filtration through Whatmarfilter

paper. Each extract was concentrated by distiltifigthe solvent and evaporated to dryness undeawac The
crude extracts were used for the phytochemicalyaisglDifferent concentration (50 - 100@/ml) of plant extract
was used for anti-diabetic analysis extracts bgahisng dried extract in 1 % carboxy methyl celkdo(CMC).

Qualitative phytochemical screening

Phytochemical screening was done to investigatepléuet material in terms of its active constituentsorder to
establish the profiles of the extracts for theituna of chemical composition and identification wdrious
phytoconstituents, different qualitative chemiegdts were performed [14, 15].

Evaluation of in vitro anti-diabetic activity

Inhibition of alpha amylase enzyme assay

A total of 500ul of test samples and standard drug (50 - j0§¥nl) were added to 500 of 0.20 mM phosphate
buffer (pH 6.9) containing-amylase (0.5 mg/ml) solution and were incubate25atC for 10 min. After these, 500
ul of a 1 % starch solution in 0.02 M sodium phosphauffer (pH 6.9) was added to each tube. Thetigrac
mixtures were then incubated at 25 °C for 10 mihe Teaction was stopped with 1.0 ml of 3, 5 disidaylic
(DNS) acid colour reagent. The test tubes were thenbated in a boiling water bath for 5 min, cabte room
temperature. The reaction mixture was then dilatiéek adding 10 ml distilled water and absorbanes measured
at 540 nm. Acarbose was used as a standard drugs$ay. The control samples represent 100 % enagthéty
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and were prepared without any plant extract [1éFtEtest was performed three times and the meamplos was
used to calculate the percentageamylase inhibition.

% Inhibition was calculated according to the foreaul
L ses A540 Control—-A540 S 1
% Inhibition = oo ampe
A540 Control

x 100

Inhibition of alpha glucosidase enzyme assay

The a-glucosidase inhibitory effect of. glomeratawas determined according to the Standard methdaul us
different concentration (50 - 10Q@/ml) of gum extracts [17]. 10l of a-glucosidase enzyme solution and varying
concentrations of the extract is incubated togefthret 0 min, at 37 °C, and the volume was madeouplOul with
maleate buffer, pH 6.0. The enzyme reaction istedaiby adding 200ul of 2 mM p-nitrophenyla-D-
glucopyranoside (pNPG) solution and further inceaat 37 °C for 30 min. Enzymatic reaction was géapby
adding 2 ml 0.2 M sodium carbonate solution. Aftex addition of 1.0 ml of 0.1 M disodium hydrogéopphate
solution, the absorption of liberated p-nitropheisofead at 400 nm. Each test was performed tlimeestand the
mean absorption was used to calculate the pereentgiucosidase inhibition. The control samples welso a
prepared accordingly without any plant extracts amde compared with the test samples containingpthat
extracts prepared with different solvents.

% Inhibition was calculated according to the foreaul

A400 Control-A400 Sample
A400 Control

% Inhibition = x 100

Statistical Analysis
All determinations were carried out in triplicatsd data were analyzed by ANOVA followed by Tukeyisltiple
comparisons test for significant differences. Valuere considered significant at(05.

RESULTSAND DISCUSSION

Diabetes is a major degenerative disease in thédvoday [18], affecting at least 15 million peo@ad having
complications which include hypertension, athemsdis and microcirculatory disorders [19]. Plaratenials
remain an important resource to combat seriousagesein the world. The traditional medicinal methaespecially

the use of medicinal plants, still play a vitaledb cover the basic health needs in the developingtries. The
medicinal value of these plants lies in some chahactive substances that produce a definite plogiical action

on the human body [20]. In this context, in thigdst, Ficus glomeratagum extracts were used for the assessment
anti-diabetic activities.

Table 1 Qualitative phytochemical analysis of Ficus glomerata gum extract

Phytocongtituents  Aqueous Methanol Heptane Benzaldehyde
Terpenoids - - +
Phenols
Flavonoids
Coumarins
Tannins
Amino acids
Alkaloids
Cardiac glycosides
Saponins + -
Carbonyl: + + - +

(+) Presence of Phytoconstituents, (-) Absencehgtdtonstituents

+ + +

+ +

+

+

R R o

R

Qualitative analysis of phytoconstituents

Table 1 shows the preliminary phytochemical scregoif F. glomeratausing different polar and non-polar solvent
extracts, which revealed the presence of varioysogbnstituents, such as, tannins, terpenoids, gdsecoumarins,
alkaloids, and carbonyls. Usually phytochemicalsehheen known to possess medicinal properties amteh
widely used in Indian systems of traditional medgf21]. Alkaloids, tannins, flavanoids have anti-ciétib and
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anti-inflammatory activity [22, 23]. Thus these sedary metabolites could be may be in combinatiod/@
separately responsible for the anti-diabetic atstiof this plant.

Evaluation of in vitro a-amylase inhibitory activity

Alpha amylase is an enzyme that hydrolyses alpmai$of large alpha linked polysaccharide such gsoglen and
starch to yield glucose and maltogépha amylase inhibitors bind to alpha- bond ofygalccharide and prevent
break down of polysaccharide in mono and disacdhaf?4]. Fig.1 revealed that fig gum extract shoveed
significant inhibition ofa-amylase enzyme. Five different concentrations wested with four various solvents,
among them aqueous extract showed good inhibitibegteat all the tested concentrations (50, 10@, 2M0, 800
and 1000ug/ml). The inhibitory activity increased idose-dependent mannét minimum concentration of 100
ug/ml of F. glomerataagueous extracts of gum showed a percentage iiomilB.9 % and a maximum inhibitory
effect 82.76 % at concentration of 100the aqueous extract &f. glomeratagum exhibited highera-amylase
inhibition as compared with the standard drug, Aoae (77.1 % at 100Qg/ml). The numerous polyphenolic
compounds, triterpenoids and other chemical comg®upresent in the plant may account for the observe
antidiabetic effect of the gum.

—&— Aqueous extract
—&— Methanol extract

% Inhibition of alpha amylase

—— Heptane extract
—w¥— Benzaldehyde extract
104 —<—Standard drug

M 1 v 1 v 1 M 1 ' 1
0 200 400 600 800 1000
Concentration (pg/ml)

Figure 1 In vitro alpha amylase inhibition of gum extract of Ficus glomerata

Evaluation of in vitro a-glucosidase inhibitory activity

Percent of alpha glucosidase inhibition of the tpaar and non-polar extracts was plotted as a fomcof
concentration in comparison with Acarbose as shiomiig.2. The data presented here indicate thad@uam extract
of F. glomeratapossesses significaimt vitro inhibitory action oru- glucosidase enzyme by all solvent extracts. The
results indicate that aqueous gum extraxdhibited well anti alpha glucosidase activity, heatol and heptanes
extracts showed appreciable inhibition activity.(®8L%, 68.76 % respectively) and benzaldehyde ex(&r.1 %)
showed the least inhibitory activity. The percestaghibition at 100-100Qg/ml concentrations of all the extracts
showed a concentration dependent increase in gagsimhibition. Thus the highest concentratiorl@®0 pg/mi
tested showed maximumglucosidase inhibition of nearly 80.09 % by aguegum extract. This potent inhibition
activity may be explained by the ability of the pdgonstituents because phenolic compounds do inhibi
glucosidase enzyme¥].
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Figure2 In vitro alpha glucosidase inhibition of gum extract of Ficus glomerata
CONCLUSION

The hypoglycemic effect of plants has been paidenaitention because of increasing incidence ofedesband
predominance of plant derived product in the therdjhe medicinal properties of these plants co@atiributed to
the presence of one or more of the detected pkental products. The present study showed thatcaguextract of
Ficus glomeratagum possessed significant anti-diabetic activity whitlygests the presence of biologically active
phyto components. This made proper attempt t@tedhe active principles frof. glomeratagumwhich might
help in the findings of new lead compounds in tle&l§ of anti-diabetic drug research after extemsivestigation
on bioactivity, mechanism of action, pharmacothetgigs, and toxicity and after proper standardiwatind clinical
trials.
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