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Avishkar 2017-18

Project title: '6o-Amylase inhibitory activity of polyphenols fractionated from Abutilon
indicum leaves"

Abstract:

Diabetes is a chronic disease, which occurs when the pancreas does not produce enough
insulin, or when the body cannot effectively use the insulin it produces. This leads to an
increased concentration of glucose in the blood (hyperglycemia). Approximately 17l million
individuals worldwide had diabetes in the year 2000 and it is estimated that this will increase
to 366 million by 2030. Based on current trends, pidemiologists predict that almost half of all
diabetic individuals will be in the Asia/Oceania region. The term diabetes mellitus describes a

metabolic disorder of multiple etiologies that is charucterized by chronic hyperglycaemia
with disturbances of carbohydrate, fat and protein metabolism resulting from defects in
insulin secretion, insulin action, or both. The causes of type diabetes are either a predominant
insulin resistance with a relative insulin deficiency or a predominant insulin secretory defect
with or without insulin resistance. In recent years, plants and their constitutions have received
much attention in the treatment of diabetes for various reasons and many researchers have
focused on hypoglycemic agents from medicinal plants. Many natural products especially
plants have been investigated with respect to glucose production suppression from
carbohydrates in the gut or glucose absorption from the intestine. Based on the existing
studies, we have selected Abutilon indicum (Malvaceae) from Western Ghats of Maharashtra,
India, to evaluate their preliminary anti-diabetic activity. Since they are used in the medicine
for the treatment of diabetes.

Stabilization of blood glucose is an important for diabetic patients, because it prevents
hyperglycemia and the complications associated with diabetes. The best therapeutic approach
to decrease postprandial hyperglycemia is to retard absorption of glucose through inhibition
of carbohydrate hydrolyzing enzymes in the digestive organs. The enzymes are responsible
for the breakdown of oligo- and disaccharides to monosaccharides. o-Amylase is one the
enzymes that catalyses the breakdown of starch to maltose and finally to glucose, which is the
only sugar that can be utilized by the body. The inhibition of these enzymes leads to a
decrease in blood glucose level, since monosaccharides are a form of carbohydrates, which
are absorbed through the small intestine. There are several reports of established or screened
and developed enzyme inhibitors and its effects on blood glucose levels after food uptake.
Hence, they have long been though to improve glucose tolerance in diabetic patients.
Preliminary analysis of Abutilon indicum shows presence of polyphenolic compounds which
may be act as an inhibitor to amylase enrpe
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Stabilization of Blood glucose.

Acarbose & Metformin.

Origin of study

o-Amylase ->c arbohyd r ate hydr olyzing enzyme

Medicinal plants used for treatment of diabetes.

Plant phytochemicals as enzyme inhibitor.
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W,,oUection and identification (pradhan & singh) of plant speciq[i

I Fractionation of Polyphenolics.

U Preliminary phytochemical Screening using standard protocols

(Harborne, 1984).

Experimental

U rn-vitro salivary u-amylase inhibitory assay using DNs method

(Jayaraman, 1991).
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The increasing interest on traditional ethno medicine may
lead to discovery of novel therapeutic agents. Medicinal
ptants are finding their way into pharmaceuticats,
neutratceuticals, cosmetics and food supptements. The
World Heatth Organization estimated that gO% of the
population of developing countries stitt reties on traditionat
medicines, mostty plant drugs, for their primary heatth
care needs.

Conclusion

ln the present study
activity showed that
of Abutilon indicum
towards the key g*ay

analysis of salivary amylase inhibitory
the potypheno[ics isotated from leaves
can be the potent source of inhibitor
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* The present study gives

pharmaceutica[ i ndustries.

Signifi cance of study

.:. The data present in the study gives pretiminary theme for

researchers working in the fietd of plant sciences.

* It is natura[ source of inhibitor without side effects.

an atternative source to
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Future prospective

<{l To isolate and identify the natural products.

, To test various biological activities of pure compounds.
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Phytochemical analysis of some medicinal plants

INTRODUCTION

Medicinal plants besides therapeutic agents are also a big source of information for a wide

variety of chemical constituents which could be developed as drugs with precise selectivity.

These are the reservoirs of potentially useful chemical compounds which could serve as newer

leads and clues for modern drug design. The most important of these bioactive constituents of
plants are alkaloids, tannins, flavonoids and phenolic compounds. Correlation between the

phytoconstituents and the bioactivity of plant is desirable to know for the synthesis of
compounds with specific activities to treat various health ailments and chronic diseases as well.

Owing to the significance in the above context, such preliminary phytochemical screening of
plants is the need of the hour in order to discover and develop novel therapeutic agents with

improved efficacy. Numerous research groups have also reported such studies throughout the

world. Thus, the present study deals with the screening based on phytochemical tests of six

medicinal plants viz., Ficus religiosa (umber), Citrus limonia (imbu), Aegal marmalos (Bel),

Zizipus iuiube (Bor), Clematis gauriana (Ranjai) and Annona reticulate (Ramphal) for
identiSring their chemical constituents. All these plants possess different bioactivities which

were later correlated with the presence of some specific phytoconstituents.

MATERIALS AND METHODS

Plant materials

Fresh leaves of Ficus religiosa (umber), Citrus limonia (timbu), Aegal marmalos (Bel), Zizipus

iuiube (Bor), Clematis gauriana (Ranjai) and Annona reticulate (Ramphal) were collected

locally from Sangamner area and got identified in Department of Botany, Sangamner college,

Sangamner. Voucher specimens have been submitted to the Department of Botany, Sangamner

college.

Preparation of extracts

The collected leaves were washed well, shade dried and powdered. They were then extracted

with hot distilled water using soxhlet apparatus till the colorless solvent was obtained. Extracts

obtained were filtered, concentrated and allowed to dry till constant weight was obtained.

Phytochemical tests:
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Screening of the above six selected medicinal plants for various phytochemical

constituents(Tannins, Flavonoids, Terpenoids, Saponins, Carbohydrates, Glycosides, Coumarins,

Alkaloids, Proteins, Emodins, Anthraquinones, Anthocyanins and Leucoanthocyanins).

RESULTS:

The data shown in Table shows screening of aqueous extracts of different parts of six medicinal

plants viz., Ficus religiosa (umber), Citrus limonia (limbu), Aegal marmalos (Bel), Zizipus

iuiube (Bor), Clematis gauriana (Ranjai) and Annona reticulate (Ramphal)based, on

phytochemical tests. These tests reveal the presence of various bioactive secondary metabolites

which might be responsible for their medicinal attributes. The observations and inferences made

in the phytochemical tests are presented as follows:

Tannins: A green precipitate was observed shows the presence of tannins.

Flavonoids: A yellow coloration was indicate the presence of flavonoids.

Terpenoids: A deep red color shows the presence of terpenoid.

Saponins: Persistent frothing indicate the presence of saponins.

Phytochemicals

Ficus

religiosa

(Umber)

Citrus

limonia

(limbu)

Aegal

mormalos

(Bel)

Zizipus

jujube

(Bor)

Clematis

gauriana

(Ranjai)

Annona

reticulate

(Ramphal)

Tannins + + + + +

Flavonoids + + + + + +

Terpenoids + + + + + +

Saponins + + + + + +

Carbohydrates + + + + + +
Glycosides + + + + + +
Coumarins + +
Alkaloids + + +
Proteins + + + + + +
Emodins

Anthraquinones + +
Anthocyanins + + +

Leucoanthocyanins



Steroids: A reddish brown ring at the interface indicate the presence of steroids

Phlobatannins: Presence of a red precipitate is as an evidence for the presence of phlobatannins.

Carbohydrates: Red violet ring appeared at the junction confirmed by the presence of
carbohydrates.

Glycosides: A color change from violet to blue to green confirming the presence of glycosides.

coumarins: Formation of yellow color as an indication of coumarin

Alkaloids: A yellow precipitate was observed in three extracts confirming thereby the presence

of alkaloids.

Proteins: Precipitate formation which turns yellow on boiling was only observed in the extract

shows the presence of proteins.

Emodins: presence of red color indicated the presence of emodins.

Anthraquinones: Presence of a pink, violet or red coloration in ammonical layer indicated the

presence of free anthraquinones.

Anthocyanins: The presence of pink-red to blue-violet coloration indicated the presence of
anthocyanins.

Leucoanthocyanins: Presence of red color in organic layer indicated the presence of
leucoanthocyanins.

CONCLUSION

Screening of six selected medicinal plants clearly reveals that the maximum classes of
phytoconstituents are present selected plant extracts. Hence, the above plant extract could be

explored for its highest therapeutic efficacy by pharmaceutical companies in order to develop

safe drugs for various ailments. These plants have been used in the treatment of different

ailments, the medicinal roles of these plants could be related to such identified bioactive

compounds.

Significance of study:

These secondary metabolites contribute significantly towards the biological activities of
medicinal plants such as hypoglycemic, antidiabetic, antioxidant, antimicrobial,

antiinflammatory, anticarcinogenic, antimalarial, anticholinergic, antileprosy activities etc.

Flavonoids are also present in all six selected medicinal plants as a potent water-soluble

antioxidant and free radical scavenger, which prevent oxidative cell damage and also have strong
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anticancer activity. It also helps in managing diabetes induced oxidative stress. Terpenoids have

been found to be useful in the prevention and therapy of several diseases, including cancer.

Terpenoids are also known to possess antimicrobial, antifungal, antiparasitic, antiviral, anti-

allergenic, antispasmodic, antihyperglycemic, antiinflammatory and immunomodulatory

properties Numerous studies have confirmed that saponins possess the unique property of

precipitating and coagulating red blood cells and steroids are responsible for cholesterol-

reducing properties. Phlobatannins have been reported to possess astringent properties. Plants

containing carbohydrates, glycosides and coumarins are known to exert a beneficial action on

immune system by increasing body strength and hence are valuable as dietary supplements.

Coumarins can be suggested to be beneficial for hyperproliferative skin diseases on the basis of

their antimicrobial and anti-inflammatory effects. Alkaloids represent a class which affects the

central neryous system, reduces appetite and behaves as diuretic. The body needs protein to

repair and maintain itself. Thus, from the present investigation medicinal properties of the

selected six plants can be identified based on the phytoconstituents present in them.

Future Prospectives:

The quantitative analyses of these phytocompounds will be an interesting area for further study.

Efforts should be geared up to exploit the biomedical applications of these screened plants due to

the presence of certain class of phytocompounds for their full utilization.
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