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Material and Methods 

Chemicals 

Dipeptidyl peptidase-IV enzyme from porcine kidney, Gly-Pro-p-
nitroanilide and Tris-HCl were obtained from Sigma-Aldrich(R), St. 
Louis, USA. All other chemicals were of reagent grade and 
procured from Loba Chemie, Mumbai, India. 

Plant extracts 

Methanolic extract of W. somnifera root powder (herb: extract 5:1 
w/w) and T. foenum-graecum seed (seed: extract 15:1 w/w) were 
donated as gift by Amasar Pvt. Ltd, Indore, India. The voucher 
specimens, WS-1142 and TFG-1144, for W. somnifera and T. 
foenum-graecum, respectively were deposited in departmental 
herbarium. 

DPP-IV enzyme assay   

DPP-IV assay was performed following the protocol originally 
described by earlier workers [9,11] as routinely followed in our 
laboratory [16]. In a 96-well Microtiter plate chromogenic substrate 
is cleaved by the serine protease DPP-IV resulting into release of a 
yellow coloured product. In brief, DPP-IV inhibition activities of 
plant extracts were determined by measuring the release of 4-
nitroaniline from an assay mixture containing 0.1 M Tris-HCl (pH 
8.0) and  50øl of DPP-IV (0.05 U/ml) enzyme with varying 
concentrations (0.1, 0.2, 0.3, 0.4, 0.5 mg/ml) of test samples. Then 
the plate was incubated for 15 min at 37ĈC followed by the addition 

of 50øl of 0.5 mM Gly-Pro p-nitroanilide (substrate).  After gentle 

mixing the plate was incubated for 30 min at 37ĈC. Finally the 
reaction was stopped by the addition of 25øl of sodium acetate 
buffer (pH 4.5) and absorbance was measured at 405nm on a 
Microtiter plate reader. While Sitagliptin monophosphate was used 
as a reference drug and control was prepared without 
inhibitor/plant extract. A decrease in DPP-IV activity is a measure 
for the inhibition. The % inhibition was calculated using following 
formula. 

 
% inhibition =Absorbance of control Absorbance of inhibitor  X 100 
                                       Absorbance of control 
 

DPPH scavenging Assay 

The free radical scavenging activity of the plant extracts was 
measured by 1,1-diphenyl-2-picryl-hydrazil (DPPHĆ) using the 
method described by  Gyamfi et al [17]. In brief, 200 øl of sample 
extract (0.1 ă 1 mg/ml in 80% methanol) or ascorbic acid (standard; 
0.1 ă 1 mg/ml) was mixed with 800 μl of 100 mM TrisăHCl buffer 
(pH 7.4). Then 1 ml of 500 μM DPPH freshly prepared in 80% 
methanol was added to it. The mixture was shaken vigorously and 
allowed to stand at room temperature for 30 min. Then the 
absorbance was measured at 517 nm on a UV-VIS 

Spectrophotometer. Lower absorbance of the reaction mixture 
indicated higher free radical scavenging activity. DPPH radical 
concentration was calculated using the following formula. 
   DPPHĆ scavenging effect (%) =      A0 ă A1          ï 100 

                                                             AO 

Total phenolics content  

The amount of total phenolics in plant extracts was determined by 
the Folin-Ciocalteau reagent method following the protocol 
described by Spanos and Wrolstad [18] as modified by Lister and 
Wilson [19]. In brief, 100øl of extract dissolved in 1500 μl (1/10 
dilution) was added with FolinăCiocalteu reagent. After 1 minute 
incubation at room temperature; sodium carbonate (Na2CO3) 
solution was added to this. The mixture was shaken and incubated 
for one and a half hour in dark at room temperature. Finally 
absorbance of all the samples was measured at 725 nm using UV-
Vis Spectrophotometer. Gallic acid was used as standard. Total 
phenolics content was expressed as mg Gallic acid equivalents 
(GAE/g dry matter).  

Determination of antioxidant activity 

Determination of antioxidant activity by ß-carotene bleaching 
method was carried out according to a protocol described 
elsewhere [20] as routinely done in our laboratory [16]. One ml of 
ß-carotene solution (0.2 mg/ml in chloroform) was added to a 50 ml 
round-bottom flask containing 20 μl of linoleic acid and 200μl of 
Tween 20. Then added 200 μl of test samples. For control, 
samples were replaced by 200μl methanol (80% v/v) whereas for 
standard, samples were replaced by 200 μl BHT (40 g/l). After 
evaporation to dryness under vacuum at 40ĈC for 30 minutes, 100 
ml of distilled water was added and the mixture was shaken to form 
a liposome solution. The samples were then subjected to thermal 
autoxidation using water bath at 45ĈC. The absorbance of the 
solution at 470 nm was monitored on an UV-Vis 
Spectrophotometer by taking measurements at 20 minutes 
intervals for 120 minutes in dark room to avoid ß-carotene 
oxidation.  

Determination of reducing power 

The reducing power of plant extracts was determined according to 
the method described by Wu et al [21]. In brief, the samples (1 ml) 
were mixed with 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2.5 
ml of 1% potassium ferricyanide. Then mixture was incubated at 
500C for 30 min, followed by addition of 2.5 ml of 10% 
trichloroacetic acid. Then centrifuged at 2000 rpm followed by an 
aliquot (2.5 ml) of reaction mixture 2.5 ml of distilled water and 0.5 
ml of 1% FeCl3 were added. The absorbance of the solution was 
measured at 700 nm on a UV-Vis Spectrophotometer after 10 min 
incubation at room temperature. The blank of each sample was 
prepared by adding the distilled water instead of FeCl3. Ascorbic 
acid was used as standard reference. Increased absorbance of the 
reaction mixture indicates pronounced reducing power. 
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GIP. Therefore, DPP-IV inhibitors represent a unique approach in 
the treatment of type 2 diabetes without any known side effect. 
Inhibition of DPP- IV prolong and also enhances the activity of 
endogenous GLP-1 and GIP, which serves as important prandial 
stimulator of insulin secretion and blood glucose regulator. The 
findings of the present study revealed that varying concentration of 
methanolic extract of W. somnifera and T. foenum-graecum 
inhibited DPP-IV activity, reflecting the therapeutic potential for 
type 2 DM. Interestingly, our findings corroborate the reports where 
authors claimed to posses novel DPP-IV inhibitors in some 
indigenous plants earlier [9,11,16,23]. 
Oxidative stress arises due to imbalance between the levels of free 
radicals in cells and its antioxidant defenses in favor of former. 
Diabetes mellitus is a disease of oxidative stress; therefore 
antidiabetic pharmacologicals additionally contains antiperoxidative 
potential [7,16,24]. Phenols and antioxidant molecules are 
important constituent of various officinal plant parts of the plants 
due to their antioxidant properties [18,19,25]. Antioxidant activity of 
phenolic compound is basically due to their redox properties which 
play an important role in free radicals scavenging potential [25,26]. 
Observations made on DPPH scavenging efficacy of plant extracts 
revealed that both W. somnifera and T. foenum-graecum extracts 
inhibited free radicals, however the later showed better activity over 
former one. In literature, reports are there suggesting the positive 
correlation between total phenol and free radical scavenging 
activities by herbal extracts [16,27,28]. Observations made on the 
total phenolic content in the extracts of W. somnifera and T. 
foenum-graecum reflecting the presence of noticeable amount of 
natural antioxidants. Interestingly, W. somnifera extract scavenge 

DPPH radicals at greater extent than that of T. foenum-graecum. 
The pronounced radical scavenging potential of W. somnifera 
could be an outcome of relatively higher amount of total phenolics 
content in the plant extract. 
The reducing capacity of a compound may serve as a significant 
indicator of its potential antioxidant activity [29, 30]. In contrast to 
DPPH radical scavenging activity, the W. somnifera extract showed 
the better reducing activity as compared the data of T. foenum-
graecum. Indeed, relatively higher reducing capacity and the 
antioxidant activity of the W. somnifera extract is associated with its 
antioxidant constituents. This fact was further supported by the 
findings made on total phenolics contents in studied plant extracts.  

Conclusion 

The results of the present study exhibited that W. somnifera root 
and T. foenum-graecum seed extract contain novel DPP-IV 
inhibitors with additional anti-peroxidative potencies. However, W. 
somnifera root extract could be better lead in the development of 
DPP-IV based antidaibetic therapy, as reflected by the 
observations made on various antioxidant parameters. Therefore, 
studies on pharmaceutical preparations would be of great 
importance as a therapeutic treatment for type 2 DM.  
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