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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. 

Abutilon indicum (Indian abutilon, Indian mallow) is a small shrub in 
the Malvaceae family, native to tropic and subtropical regions and sometimes cultivated 
as an ornamental. This plant is often used as a medicinal plant and is considered invasive 
on certain tropical islands. Medium sized, branched perennial shrub. Upto 2 meters in 
height. Plant covered with minute hairs. Leaves are alternate, cordate and acute. Flowers 
are yellowish, with 5 petals.Fruits have 15-20 chambers, arranged spirally.  

The selected plant species has some applications in the traditional medicine for 
the treatment of various diseases. The present study was focused to screen the availability 
of phytochemicals screening, α- Amylase inhibitory activity and chemical 
characterization of polyphenolics isolated from Abutilon indicumto confirm and provide 
scientific basis for its use in traditional medicine. 

Introduction: 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 
(Loh and Hadira, 2011). This leads to an increased concentration of glucose in the blood 
(hyperglycemia). Approximately 171 million individuals worldwide had diabetes in the 
year 2000 and it is estimated that this will increase to 366 million by 2030 (WHO, 2009). 
Based on current trends, pidemiologists predict that almost half of all diabetic individuals 
will be in the Asia/Oceania region (Zaini, 2000). The term diabetes mellitus describes a 
metabolic disorder of multiple etiologies that is characterized 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 (WHO, 1999).  
Stabilization of blood glucose is an important for diabetic patients, because it prevents 
hyperglycemia and the complications associated with diabetes (Mai and Chuyen, 2007). 
The best therapeutic approach to decrease postprandial hyperglycemia is to retard 
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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. α-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 (Kotowaroo et al, 2006). 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 (Funke and melzig, 2006). There are 
several reports of established or screened and developed enzyme inhibitors and its effects 
on blood glucose levels after food uptake (Kim et al, 2005). 

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. 

Abutilon indicum (Indian abutilon, Indian mallow) is a small shrub in 
the Malvaceae family, native to tropic and subtropical regions and sometimes cultivated 
as an ornamental. This plant is often used as a medicinal plant and is considered invasive 
on certain tropical islands. Medium sized, branched perennial shrub. Upto 2 meters in 
height. Plant covered with minute hairs. Leaves are alternate, cordate and acute. Flowers 
are yellowish, with 5 petals.Fruits have 15-20 chambers, arranged spirally. Seed color is 
blackish brown (Pradhan and Sing, 1999). 

The selected plant species has some applications in the traditional medicine for 
the treatment of various diseases. The present study was focused to screen the availability 
of phytochemicals screening, α- Amylase inhibitory activity and chemical 
characterization of polyphenolics isolated from Abutilon indicumto confirm and provide 
scientific basis for its use in traditional medicine. 

A series of publications have appeared on the structural characterization of the 
secondary metabolite of selected plant. There are reports that aerial parts of the plant 
contains : Beta-sitosterol, hexoses, alkanols, n-alkine mixtures, caffeic, fumaric, linoleic 
and amino acids (Chopra et al, 1956) and flavonoids, alkaloids, saponin, terpenes and 
phenolic compounds (Subramanyam and Nair, 1972; Gaind and Chopra, 1976). While 
seeds contains fatty acids like linoleic, palmitic, oleic and stearic acid (Chopra et al, 
1956).Literature revied indicate that A.indicumpossesses antifertility activity (Kirtikar 
and Basu, 2006) and analgesic activity(Johri et al, 1991). 

Materials and methods:Collection and identification:Leaves of the mature plant 
sample were collected in the month of December-January from the forest areas Western 
ghat. The plant species was identified with the help of Flora of Ahmednagar District 
(Pradhan and Singh, 1999), collected leaves sample shade dried at room temperature for 
20 days. The dried plant material was pulverized into fine powder using a grinder 
(mixer). 
Phytochemical Screening:The leaves powder is used for the preliminary phytochemical 
screening for the identification of the various classes of active chemical constituents, 
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using standard prescribed methods (Harbone, 1973; Edeogaet al, 2005). The positive tests 
were noted as weak (+), moderate (++), strong (+++) and absent (-). Plant filtrate was 
prepared by soaking 20 g of powder of the plant in 80% methanol. The solution was 
filtered. The filtrate was used for the phytochemical screening of Steroid, Anthocyanin, 
Caumarin, Emoidin, Protein, amino acid, Carbohydrates, diterpenes, Phytosterol, Phenol, 
flavonoids, tannins, Phobatannin, Leucoanthocyanin, Cardinal glycoside, saponins and 
alkaloids. 
Extraction and fractionation: Extraction was done in 80% methanol by cold extraction 
method. Extract was collected and filter from muslin cloth to remove the residue. 
Collected filtrate was subsequently fractionated in solvents according to lower to higher 
polarity. At each step the water is added to filtrate in 1:1 proportion. Each separated 
fraction is labeled as; Diethyl ether (AIDEE), Ethyl acetate (AIEA) layer. The solvent is 
evaporated and extract is collected in the powder form (Harbone, 1973). 
Screening for alpha amylase inhibitory activity: 
Material: Chemicals such as soluble starch, DMSO (dimethylsulfoxide), DNSA (3, 5-
dinitrosalicylicacid), Nacl, NaoH Fungal diastase (Alpha amylase) 
Preparation of α-amylases:The mouth was rinsed, saliva was collected into a clean 
beaker and diluted 20 times with distil water for use as an enzyme source and stored in 
cold condition at 4C.  
Inhibitory assay: Salivary alpha amylase was prepared by diluting the saliva [1:20] of 
healthy individual with saline and stored in cold condition. In addition, fungal alpha 
amylase is prepared 2U/ml concentration. Amylase activity was assessed by 3, 
5/dinitrosalicylic acid method [14]. 500 µL of extract of concentrations 10µg/150µg/ml 
were incubated with 2.5 ml of 0.2 M sodium phosphate buffer, 500 µL of diluted saliva 
and 1 ml of 1% NaCl for 10 min. at 37oC.  Further, 2.5 ml of 1% starch solution was 
added to reaction mixture and again incubated for 15 min. at 37oC. The enzyme reaction 
was terminated by adding 1 ml of 3, 5/dinitrosalicylic acid (DNS) reagent. The assay 
tubes were kept in a boiling water bath for 5 min, cooled under tap water. The absorbance 
of resultant colored solution was measured at 540 nm. Controls without inhibitor were 
run simultaneously. One unit of enzyme activity is defined as the amount of enzyme 
required to release one micromole of maltose from starch per min under the assay 
conditions. Inhibitory activity was expressed in terms of percent inhibition of enzyme 
activity (Jayraman, 1992). 
GCMS Composition:The extract, was dissolved  in analytical grade methanol and 
analyzed by gas chromatography (GC) coupled with a mass spectrometer (MS) using a 
THERMO GC (TRACE 1300) with a fused silica capillary column, PE-5 (50m× 
0.32mm, film thickness 0.25µm) and a triple quadrapole Thermo MS (TSQ 8000) mass 
spectrometer. A sample of 5.0 µl was injected in the split mode with split ratio 10:1. 
Electron ionization (EI) system, with electron energy of 70 eV and emission current 200 
µA was used for GC-MS detection. Helium was used as a carrier gas at a flow rate of 1 
ml/min and ionization temperature was kept at 200oC. The GC-MS was equipped with 
Dyna Max XR detection system having discrete dynode electron multiplier and 
electrometer. The mass scanning range was varied over 40-550 Da and for run time of 40 
min. The components of the extract was identified by their retention time and compared 
with mass spectrum data from the National Institute Standard and Technology (NIST) 
library available with the GC-MS system. 
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Statistical  analysis:Statistical analysis was done by using Graphpad software version 
5.0. 
Result and Discussion:Phytochemical Analysis shows the presence of Sapponin, 
Protein, Flavanoid, Phenol, Cardiac glycosidase, Caumarin and Alkaloid, While the 
absence of Phobatannin, Leucoanthocyanin, Steroid, Emoidin, Tannin.Abutilon 
indicumfractions (AIDEE and AIEA) shows dose dependent activity (Table 1).GCMS 
analysis reveals the presence of series of phytochemical constituents (Table 2 and 3). 
 
Conclusion:The increasing interest on traditional ethno medicine may lead to discovery 
of novel therapeutic agents. Medicinal plants are finding their way into pharmaceuticals, 
neutralceuticals, cosmetics and food supplements. The World Health Organization 
estimated that 80% of the population of developing countries still relies on traditional 
medicines, mostly plant drugs, for their primary health care needs. In the present study 
analysis of salivary amylase inhibitory activity showed that the polyphenolics isolated 
from leaves of Abutilon indicumcan be the potent source of inhibitor towards the key 
carbohydrate digesting enzyme. Present study gives an alternative source to 
pharmaceutical industries. The data present in the study gives preliminary theme for 
researchers working in the field of plant sciences. It is natural source of inhibitor without 
side effects. Presence of various bioactive compounds, which having known amylase 
inhibitory property may be further explored as potential agents for development of 
natural antibacterial agents.  
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Table 1.Percent inhibition of α-amylase of Abutilon indicumfractions and Acorbic acid. 

Concentration 
(µg/ml)  

% inhibition 

Ascorbic Acid AIDEE  AIEA  

10  5.29±0.80  4.78±0.03  4.29±0.49  

20   6.98±0.52  5.45±0.37  4.89±0.73  

40  18.53±0.10  13.91±0.05  9.01±0.16  

80  37.33±0.30  33.95±0.34  29.24±0.95  

150  72.48±0.82  68.55±0.94  61.76±0.20  

      $ Value in the table is represented as mean ± SD (n = 3).  
 
Table 2.GC-MS analysis of Diethyl ether fraction of Abutilon indicum. 
RT Name of compound Molecular formula % peak area 
5.04 Pyrimidin C13H19N5O5 7.35 

5.26 9,12,15-Octadecatrienoic acid C27H52O4Si2 5.13 

5.35 
5á-Cholestane3à, 7à,12à,24,25,26-hexol 
Hexa-TMS 

C45H96O6Si6 3.69 

5.60 Perfluorotributylamine C12F27N 5.51 

5.80 Dodecanoic acid C12HF23O2 2.93 

5.96 
4-[Nmethylureido]-1-[4-
methylaminocarbonyloxy methyl 

C13H19N5O5 3.36 

6.45 2-Ethyl(dimethyl)silyloxytetradecane) C18H40OSi 5.17 

21.00 Dibutyl phthalate C16H22O4 1.71 

24.12 Hexadecanal C16H32O 1.33 

28.66 Tricaproin C21H38O6 2.84 

34.69 Phthalic acid C24H38O4 23.11 
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42.23 Bis(cis-13-docosenamido) methane C45H86N2O2 4.28 

42.87 Campesterol C28H48O 2.18 

44.49 á-Sitostero C29H50O 14.21 

 
Table 3.GC-MS analysis of Ethyl acetate fraction of Abutilon indicum. 

RT Name of compound Molecular formula % peak area 
6.07 Perfluorotributylamine C12F27N 12.60 

6.41 Pyrimidin2one C13H19N5O5 8.44 

5.56 
4-[N-methylureido]-1-[4-
methylaminocarbonyloxy methyl 

C13H19N5O5 4.71 

6.72 Perfluoro(dibutylmethylamine) C9F21N 7.89 

6.99 Cyclohexasiloxane C12H36O6Si6 21.91 

10.68 
3-Isopropoxy-1,1,1,7,7,7-
hexamethyl3-,5,5-
tris(trimethylsiloxy) tetrasiloxane 

C18H52O7Si7 4.49 

14.38 Silane C20H42O4Si4 4.07 

17.70 
Tetracosamethyl-
cyclododecasiloxane 

C24H72O12Si12 2.56 

21.01 Dibutyl phthalate C16H22O4 33.32 

 
GCMS Analysis: 

 
Fig. 1. Spectra showing GC-MS Peak of Diethyl ether fraction of Abutilon indicum 

 

 
Fig. 2. Spectra showing GC-MS Peak of Diethyl ether fraction of Abutilon indicum 


