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ABSTRACT

The aim of this work was to evaluate the inhibitagtivities of methanolic extracts of Artocarpudilisl,
Cinnamomum zeylanicum, Piper betel and Artocarpeterophyllus on Wheat alpha amylase and Baker'styea
alpha glucosidase at varying concentrations. Dialsetmellitus is a clinical condition characterizedy b
hyperglycaemia in which an elevated amount of gdacdirculates in the blood plasma. Alpha amylase alpha
glucosidase inhibitors are used to achieve greatentrol over hyperglycemia in type 2 diabetes madli The
present study intends to screen novel alpha amydaskealpha glucosidase inhibitors from natural soes like
plants in order to minimize the toxicity and sidéeets of the inhibitors currently used to conthylperglycemia.
The alpha amylase inhibition assay showed that rtieghanolic extracts of Cinnamomum zeylanicum (B0.5
©g/mL), Artocarpus altilis (118.88g/mL), Piper betel (84.68g/mL) and Artocarpus heterophyllus (70.58'mL)
exhibited 50% alpha amylase inhibition activitytla¢ mentioned concentrations. The alpha glucosid@ggfor the
plant extracts A. altilis, A. heterophyllus, C. lzeycum and Piper betel was found to be 129.8512076.9049.55,
140.01+10.08 and 96.56+12.93 pg/ml respectivelye Tsults of the work therefore clearly indicate thotential of
these extracts to manage hyperglycemia.
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INTRODUCTION

Diabetes mellitus is a chronic endocrine disordet taffects the metabolism of carbohydrates, pmetefat,
electrolytes and water. It includes a group of melia diseases characterized by hyperglycemiawhith blood
sugar levels are elevated either because the @andmnot produce enough insulin or cells do ngpaoad to the
produced insulin [12].Therefore a therapeutic apphoto treat diabetes is to decrease postprangurglycemia
[7]. This can be achieved by the inhibition of aapdrate hydrolyzing enzymes like alpha amylase alptha
glucosidase [1]. Alpha glucosidase and alpha arayk® the important enzymes involved in the digastf
carbohydrates. Alpha Amylase is involved in thealslown of long chain carbohydrates and alpha gldess
breaks down starch and disaccharides to glucosey 3érve as the major digestive enzymes and hdlgestinal
absorption. Alpha amylase and glucosidase inhibiéme the potential targets in the developmenrgad compounds
for the treatment of diabetes [10].

For a long time natural products from plants hagerbused for the treatment of diabetes, mainlyewvebtbping
countries where the resources are limited and ddfuility and access to modern treatment is a prodlEl].
Extensive research has been carried out to scteemibactivity of these inhibitors because of thagnificant
importance in health care and medicine [2]. Plaxadfrich in polyphenols have been reported to caiffeets
similar to insulin in the utilization of glucose dmct as good inhibitors of key enzymes like alphaylase and
alpha glucosidase associated with type 2 diabetedigid peroxidation in tissues [9]. Studies halgo shown that
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the bioactivity of polyphenols in plants is linkealtheir antioxidant activity and many of thesenpéaalso possess
hypoglycaemic properties [15, 18].

Higher plants, animals and microorganisms are fawndroduce a large number of different proteinibitbrs of
alpha amylases and alpha glucosidases in ordegtdate the activity of these enzymes [4]. Somihese enzyme
inhibitors act by directly blocking the active centof the enzyme at various local sites [20]. linsais alpha
amylase inhibitors decrease the high glucose labels can occur after a meal by slowing the speithd which
alpha amylase can convert starch to simple su@rd his is of importance in diabetic people whire insulin
levels prevent the fast clearing of extracellulrcgse from the blood [3]. Hence diabetics tenthdawe low alpha
amylase levels in order to keep their glucose kewelder control. Plants also use alpha amylasditolg as a
defence mechanism as a protection from insectsselhwhibitors alter the digestive action of alpmaylases and
proteinases in the gut of insects and inhibit theimmal feeding behaviour. Therefore alpha amylakibitors have
potential roles in controlling blood sugar levetglarop protection [13].

Alpha glucosidase inhibitors are used as oral @iatbetic drugs for treating type 2 diabetes maliftihey act by
preventing the digestion of carbohydrates such@sts Carbohydrates are normally converted imapk sugars
which can be absorbed through the intestine [gphalglucosidase inhibitors act as competitive ibiib of alpha
glucosidase enzyme needed to digest carbohydrdtes. intestinal alpha glucosidases hydrolyze complex
carbohydrates to glucose and other monosacchandke small intestine. Inhibition of these enzysystems helps
to reduce the rate of digestion of carbohydratd$ [less amounts of glucose is absorbed becausmthehydrates
are not broken down into glucose molecules. In eliab the short term effect of these enzyme inhibétrug
therapies is to decrease high blood glucose levEi® presently used synthetic enzyme inhibitorsseau
gastrointestinal side effects such as diarrhetylfiace, abdominal bloating etc [5]. Therefore raltalpha amylase
and glucosidase inhibitors from the dietary places be used as an effective therapy for treatirey poandial
hyperglycemia with minimal side effects. The prestndy was carried out to investigate the inhityitootentials of
the methanolic extracts éfrtocarpus altilis, Cinnamomum zeylanicum, PipetebandArtocarpus heterophyllusn
alpha amylase and alpha glucosidase, the key erszggsponsible for carbohydrate hydrolysis.

MATERIALS AND METHODS

Source of plant material

Leaves ofArtocarpus heterophylluand Piper betel, Cinnamomum zeylaniclark andfruit of Artocarpus altilis
were collected locally and used for the preparatibextracts. The present study was conductedeaCémtre for
research and advanced studies, Mount Carmel ColRagegalore

Preparation of plant extracts

Leaves ofArtocarpus heterophylluand Piper betel, Cinnamomum zeylanictyark andfruit of Artocarpus altilis
were obtained and washed with distilled water anade dried. The crude methanolic extract was obthioy
extracting 100 grams of dried plant powder in 500mmethanol on a water shaker for 72 hrs. Extveas further
concentrated using rotary vacuum evaporator at?8=5and stored at 0-@.

Extraction of Wheat alpha amylase

500 g of malted whole wheat flour was added slawiljn stirring to 1 litre of 0.2% calcium acetatdigmn at room
temperature and continuously stirred for 2 houraatirrer. The suspension was then centrifugetiGiat 12000g
for 10minutes. The resultant clear brown supernatas stored at'€ to 3C prior to heat treatment. Since beta
amylase interferes with the enzymatic determinatibalpha amylase it was inactivated by heatingedkieact at
70°C for 15 minutes. Alpha amylase is resistant tativation by this treatment at pH between 6.5 afd 8he pH

of the extract was first adjusted to 6.6 with cé%@ ammonium hydroxide. Heat treatment was carrigcab85C to
90°C and other at 7@ to 74C using a water bath with continuous stirring. Exéract was then cooled toQto
3'C until use [17].

Determination of Wheat alpha amylase inhibitor actvity

The assay mixture containing 200 pl of 0.02M sodphmsphate buffer, 20 pl of enzyme and the platraets in

concentration range 20-100 pug/ml were incubated.@minutes at room temperature followed by additd 200

ul of starch in all test tubes. The reaction wamieated with the addition of 400 pul DNS reagentl staced in

boiling water bath for 5 minutes, cooled and difuteith 15 ml of distilled water and absorbance wasasured at
540 nm. The control samples were prepared withoyipéant extracts. The % inhibition was calculadgedording to
the formula [16]
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Inhibition (%) = Abss4o (control) — Abss, (extract)  * 100

Abs s4¢(control)

The IC 5, values were determined from plots of percent intwbi versus log inhibitor concentration and were
calculated by non linear regression analysis frammean inhibitory values. Acarbose was used asefieeence
alpha amylase inhibitor. All tests were performedriplicate.

Determination of Yeast alpha glucosidase inhibitoactivity

P-Nitrophenyle-D-glucopyranoside, Acarbose, Baker's Yeast alphiacasidase were purchased from Sigma
(USA).The yeast alpha glucosidase was dissolveddihmM phosphate buffer pH 6.8 and was used asrthgme
extract. P-Nitropheny#-D-glucopyranoside was used as the substrate. Bidrsicts were used in the concentration
ranging from 20-100 pg/ml. Different concentratioof plant extracts were mixed with 320 pl of 100 mM
phosphate buffer pH 6.8 at 30 °C for 5 minutes.|®h%0 mM sodium hydroxide was added to the migtand the
absorbance was read at 410 nm. The control sawglesprepared without any plant extracts. The %bitibn was
calculated according to the formula [16]

Inhibition (%) = Abs,1q (control) — Absyo(extract) * 100

Abs (control)

The IC 5, values were determined from plots of percent intdhi versus log inhibitor concentration and were
calculated by non linear regression analysis frommean inhibitory values. Acarbose was used asefieeence
alpha glucosidase inhibitor. All tests were perfechin triplicate.

RESULTS AND DISCUSSION

The inhibitory activity of methanolic extracts éfrtocarpus heterophyllusirtocarpus altilis, Piper beteand
Cinnamomum zeylanicuam wheat alpha amylase and yeast alpha glucosidas@vestigated in this study and the
results are shown in Table 1 and 2. In the alphg@ase inhibition assag;innamomum zeylanicu(@30.55ug/ml),
Artocarpus altilis(118.88ug/ml), Piper betel(84.63ug/ml) andArtocarpus heterophyllu$70.58 ug/ml) showed
50% alpha amylase inhibition activity at the mené&d concentrations.

Percent alpha amylase and alpha glucosidase imimbif the four plantextracts was plotted as a function of
concentration incomparison with acarbose as shown in Figure 1 ambe2results indicate that out of the four
methanolic plant extract#rtocarpus heterophyllugxhibited good anti alpha amylase activiBiper beteland
Artocarpus altilisshowed appreciable inhibition activity a@d zeylanicunshowed the least inhibitory activity.Our
findings also revealed that that the methanolicaexs of the plants efficiently inhibited alpha gbsidase enzyme
in vitro. There was a dose dependent increaserceptage inhibitory activity against alpha glucesie by all the
four plant extracts. The plant extrads altilis, A. heterophyllus, C. zeylanicuand Piper betelshowed an Ig;
value of 129.85+10.29, 76.90+9.55, 140.01+10.08 86b6+12.93 pg/ml respectively in the alpha glidase
inhibition assay.Artocarpus heterophyllusshowed the greater % inhibition of the alpha gfidase enzyme
compared to other plant extracts. The present stadigated thatArtocarpus heterophyllusould be useful in
management of postprandial hyperglycemia. The mattcts produced a slightly weak algilacosidase enzyme
inhibition when compared with alpha amylase.

Table 1: The percent inhibition of wheat alpha amy&se by methanolic extracts oArtocarpus heterophyllus, Artocarpus altilis, Piper betel
and Cinnamomum zeylanicum at varying concentrations

% 0 o % %
Concentration | Inhibition | 1Cso(ug/ml) % |T)|’)]/It2tl0n ICso((ig/ml) Inhibition ICsoggg/ml) Inhibition | I1Cso(pg/ml)
(kg/mi) gﬁlﬁs (A altilis) heterophyllus | heterophyllus) zeylbgn%um zeylanicum) byb:elper (Piper betel)
20 8 32 11.53 14.81
40 28 40 15.38 40.74
60 32 118.88+11.14 48 70.58+9.66 23.1 130.55+ 10.5 44.44 | 84.63 +13.09
80 36 52 34.61 48.12
100 40 60 38.46 51.85
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Figure 1: % inhibition of wheat alpha amylase enzyra by methanolic extracts of A.heterophyllus, A .altilis, Piper betel and C. zeylanicum
and reference alpha amylase inhibitor, Acarbose (\faes are expressed as mean * SD, n = 3)
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Figure 2: % inhibition of yeast alpha glucosidase enzyme by ethanolic extracts ofA.heterophyllus, A .altilis, Piper betel and C.
zeylanicum and reference alpha glucosidase inhibitor, Acarbosgralues are expressed as mean + SD, n = 3)
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Table 2: The percent inhibition of Yeast alpha glucosidaseypbmethanolic extracts ofArtocarpus heterophyllus, Artocarpus altilis, Piper
betel and Cinnamomum zeylanicum at varying concentrations

% Inhibition % % ICso
0,
Concentration Y IC 50 (ug/ml) by A. ICsolug/mi) Inhibition ICso (a/ml) || pinition (ng/ml)
(Hg/ml) b'”'l{b'/f\'ﬁi’:is (A.Altilig) | Heterophyllu |, eter(()AH i by C. . ewa(ﬁi'cum) by Piper | (Piper
y A 5 P Zeylanicum betel betel)
20 7.5 30 10.25 12.75
40 24 129.85 385 76.90 13.32 140.01 39.60 96.56
60 28 +10.29 454 +9.55 20 +10.08 41.24 +12.93
80 32 - 49.7 - 32.51 - 45.15 -
100 38 58 35.40 49.50

CONCLUSION

The results of the present study indicate that ajuthe four plant extracts, methanolic extractsAofocarpus
heterophyllusshowed the maximum alpha amylase and alpha glassiinhibitory activity. The plants may
essentially contain herbal bioactive compoundshiiniy enzyme activity and further structural etlation and
characterization methodologies have to be carrigidiro order to identify the bioactive constituenthe present
study was restricted to the preliminary screenihgrzyme inhibitory activities of the selected plamtracts. The
expected bioactive components could be flavonolgplunolic acids as literature shows a clear linkwben
polyphenols and antidiabetic activity of herbalrezts [19]. In conclusion, more research is requfoe developing
a potential and valuable anti diabetic therapyasipha amylase and alpha glucosidase inhibitopdaoit origin
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