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            Abstract

            
               
Antioxidants are substances that hamper or inhibit the oxidation of oxidizable substrates in the cells. The aerial parts of
                  Blepharis maderaspatensis dry powder was extracted with various solvents (PE, EA and methanol) through Soxhlet extractor.
                  The aerial parts of different concentrates (Pet.ether, ethyl acetate and methanol) of Blepharis maderaspatensis was evaluated
                  for its in-vitro antioxidant potential by hydroxyl radical, total antioxidant activity taking ascorbate used as standard for
                  the both methods and total flavonoids content was estimated as equivalent to rutin. The methanolic concentrates of Blepharis
                  maderaspatensis & standard exhibited antioxidant potential possessing IC50 210µg/ml & 62µg/ml (hydroxyl radical) 200µg/ml
                  & 57µg/ml (Total antioxidant activity) respectively. An IC50 value was originate that methanolic concentrates of Blepharis
                  maderaspatensis more efficient in hydroxyl radical, total antioxidant activity compared EA & PE concentrates. The methanolic
                  and EA concentrates of Blepharis maderaspatensis showed the total flavonoids content (11.230±0.22 and 2.858±0.56 mg of rutin
                  equivalent/g of powder) respectively. The difference in scavenging potential of the extracts can be due to variation in the
                  percentage of bioactive compound flavonoids present in methanolic extracts. Invitro antioxidant studies obviously show methanolic
                  concentrates of Blepharis maderaspatensis have better antioxidant activity due to the presence of total flavonoids content.
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               Introduction

            Antioxidants are substances that hamper or inhibit the oxidation of oxidizable substrates in the cells. They resist the onslaught
               of free radicals ROS by triggering a battery of detoxifying enzymes or quenching the generation of ROS  (Halliwell, Gutteridge, & Cross, 1992). The human body is continuously bombarded with an array of free radicals (ROS, RNS) and non-radical entities. Radicals are
               more reactive and less stable compared to non-radical Oxidants. Free radicals can also be generated from these non-radical
               derivatives and Oxidants via biochemical responses in the living system  (Diplock et al., 1998). Hydroxyl radicals are implicated as a powerful ROS known in a biological system and can exert their effect on Biomolecules
               like Proteins, Lipids, DNA and RNA. It is central promoting toxicity by ROS as its liable to attack or inactivate or damage
               broad spectrum of molecules in living cells, eventually rendering cell death  (Toyokuni, 1999). Flavonoids and Phenolic acids are the important, pervasive groups present as plant phenolics which attribute to various
               pharmacological properties. Flavonoids are the promising secondary metabolites existing in plants exhibiting powerful antioxidant
               activity  (Ghasemzadeh, Jaafar, & Rahmat, 2010).
            

            Blepharis maderaspatensis  (family Acanthaceae) is used as anti-cancer and anti-inflammatory action  (Sowemimo, Onakoya, Fageyinbo, & Fadoju, 2013). B. maderaspatensis was used as a wound healing activities  (Rajasekaran, Sivakumar, & Darlinquine, 2012). Blepharis maderaspatensis leaf juice was used to treatment of throat troubles and asthma  (Shanmugam, Gayathri, Sakthivel, Ramar, & Rajendran, 2009). B. maderaspatensis is used to treat dropsy, swellings and oedema  (Nandagopalan, Anand, Prabha, Selvakumar, & D, 2011). B. maderaspatensis was used for the cure the number of diseases like dysuria, headache, nervous system disorders and used as a diuretic and
               aphrodisiac  (Mohan, Amish, Kalidass, & Maruthupandian, 2010). Still, no literature are available in the antioxidant potential of Blepharis maderaspatensis. Accordingly, the present study to evaluate the antioxidant potential of aerial parts Blepharis maderaspatensis.

            
               Methodology
               
            

            
               Gathering & Identification of Plant 
               
            

            The aerial parts Blepharis maderaspatensis  (family Acanthaceae) were gathered form shenkottai, Tirunelveli District, Tamil Nadu, India. Plant documentation was made
               from Botanical investigation of India, Palayamkottai The Blepharis maderaspatensis  were desiccated under shadowy, separate, crushed through grinder  (Shajiselvin & Muthu, 2010).
            

            
               Preparation of Concentrates 
               
            

            The powdered material was packed in a muslin cloth and extracted with pet.ether, ethyl acetate and methanol as solvents respectively
               according to the increasing order of polarity  (Alagumanivasagam, Manavalan, & A Kottai Muthu, 2012) through hot constant percolation  method in Soxhlet equipment  (Rao, Somasundarm, Dharmarajan, Manavalan, & Muthu, 2011) for 24hrs. The extracts were concentrated through the rotary evaporator and subjected to solidify drying in a lyophilizer
               till dry powder was acquired  (Vasagam, Muthu, & Manavalan, 2011). 
            

            
               Assessment of Antioxidant potential through invitro methods:
               
            

            The variety of concentrates of aerial parts Blepharis maderaspatensis were used assessment of antioxidant  activity by   (Kunchandy & Rao, 1990) method was adopted for Hydroxyl radical assay &  (Prieto, Pineda, & Aguilar, 1999) method described for total antioxidant activity assay and  (Cameron, Milton, & Allen, 1943) method described for total flavonoids content. 
            

         

         
               Results

            
               Hydroxyl radical scavenging activity
               
            

            Hydroxyl radical potential of PE concentrates Blepharis maderaspatensis & ascorbic acid are presented in Table  1. The more Hydroxyl radical scavenging activity of PE concentrates & Ascorbic acid 800µg/ml were recorded, 54.66% & 81.12%.
               The IC50 of PE concentrates of Blepharis maderaspatensis & ascorbic acid were found as 910µg/ml & 62µg/ml correspondingly.

            Hydroxyl radical potential of EA concentrates of Blepharis maderaspatensis & ascorbic acid were presented in Table  2. The more Hydroxyl radical scavenging activity of EA concentrates & ascorbic acid 800 µg/ml was recorded at 60.12% & 81.12%.
               The IC50 value of ethyl acetate concentrates of Blepharis maderaspatensis & ascorbic acid were found 498µg/ml & 62µg/ml correspondingly.
            

            Hydroxyl radical potential of methanolic concentrates of Blepharis maderaspatensis & ascorbic acid were presented in Table  3.  Hydroxyl radical potential was more in the methanolic concentrates & ascorbic acid 800µg/ml were recorded 62.22% & 81.12%.
               The IC50 value of methanol concentrates of Blepharis maderaspatensis & Ascorbic acid was recorded as 210µg/ml & 62µg/ml correspondingly.
            

            IC50 values & Hydroxyl radical scavenging activity revealed that methanol concentrates of Blepharis maderaspatensis are a considerable activity in Hydroxyl radical scavenging activity when compared EA & PE concentrates. The methanol concentrates
               of the Blepharis maderaspatensis showed better activity due to the presence of flavonoids compounds. 
            

            
               Phosphomolybdic acid method
               
            

            Phosphomolybdic acid assay of PE concentrates of Blepharis maderaspatensis appears in Table  4.
            

            

            
                  
                  Table 1

                  Hydroxyl radical scavenging activity of Blepharis maderaspatensis PE concentrates
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition (±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                           PE concentrates 

                           
                        
                        	
                              
                           
                           Ascorbic acid

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           17.28 ± 0.026

                           
                        
                        	
                              
                           
                           56.12±0.022 

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           26.78 ± 0.031

                           
                        
                        	
                              
                           
                           62.44±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           38.98 ± 0.042

                           
                        
                        	
                              
                           
                           69.76±0.054 

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           800

                           
                        
                        	
                              
                           
                           54.66 ± 0.052

                           
                        
                        	
                              
                           
                           81.12±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 910µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 62µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 2

                  Hydroxyl radical scavenging activity of Blepharis maderaspatensis of EA concentrates  
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition (±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                            EA concentrates 

                           
                        
                        	
                              
                           
                           Ascorbic acid

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           29.87 ± 0.032

                           
                        
                        	
                              
                           
                           56.12±0.022 

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           38.79 ± 0.030

                           
                        
                        	
                              
                           
                           62.44±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           47.22 ± 0.042

                           
                        
                        	
                              
                           
                           69.76±0.054 

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           800

                           
                        
                        	
                              
                           
                           60.12 ± 0.055

                           
                        
                        	
                              
                           
                           81.12±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 498µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 62µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 3

                  Hydroxyl radical scavenging activity of Blepharis maderaspatensis Methanolic concentrates
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition(±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                           Methanol concentrates

                           
                        
                        	
                              
                           
                           Ascorbic acid

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                            100

                           
                        
                        	
                              
                           
                           35.28±0.012

                           
                        
                        	
                              
                           
                           56.12±0.022 

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           49.34±0.028

                           
                        
                        	
                              
                           
                           62.44±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           57.75±0.042

                           
                        
                        	
                              
                           
                           69.76±0.054 

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           800

                           
                        
                        	
                              
                           
                           62.22±0.038

                           
                        
                        	
                              
                           
                           81.12±0.026 

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 210µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 62µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 4

                  Total antioxidant activity of Blepharis maderaspatensis  PE Extract
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract

                           
                            (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition(±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                           PE concentrates

                           
                        
                        	
                              
                           
                           Ascorbate

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           15.46 ±0.026

                           
                        
                        	
                              
                           
                           50.76 ±0.024

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           24.28 ±0.038

                           
                        
                        	
                              
                           
                           61.68 ±0.035

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           31.34 ±0.010

                           
                        
                        	
                              
                           
                           74.64 ±0.048

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           37.12 ±0.016

                           
                        
                        	
                              
                           
                           98.96 ±0.026

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 815µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 57 µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 5

                  Total antioxidant activity of Blepharis maderaspatensis EA Extract  
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition(±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                           (EA concentrates )

                           
                        
                        	
                              
                           
                           Ascorbate

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                           13.56±0.012

                           
                        
                        	
                              
                           
                           50.76 ±0.024

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           22.28±0.026

                           
                        
                        	
                              
                           
                           61.68 ±0.035

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           33.88±0.054

                           
                        
                        	
                              
                           
                           74.64 ±0.048

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           46.69±0.038

                           
                        
                        	
                              
                           
                           98.96 ±0.026

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 476µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 57µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 6

                  Total antioxidant activity of Blepharis maderaspatensis methanol extract  
                  

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Extract (µg/ml)

                           
                        
                        	
                              
                           
                           % inhibition(±SEM)*

                           
                        
                     

                     
                           	
                              
                           
                           Methanolic concentrates

                           
                        
                        	
                              
                           
                           Ascorbate

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           35.44 ±0.034

                           
                        
                        	
                              
                           
                           50.76 ±0.024

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           43.54 ±0.022

                           
                        
                        	
                              
                           
                           61.68 ±0.035

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           50.06 ±0.026

                           
                        
                        	
                              
                           
                           74.64 ±0.048

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           400

                           
                        
                        	
                              
                           
                           63.67±0.020

                           
                        
                        	
                              
                           
                           98.96 ±0.026

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           IC50  = 200µg/ml

                           
                        
                        	
                              
                           
                           IC50  = 57 µg/ml

                           
                        
                     

                  
               

               

            

             

            
                  
                  Table 7

                  The total Flavonoids content of aerial parts of Blepharis maderaspatensis

               

               
                     
                        
                           	
                              
                           
                           S.No

                           
                        
                        	
                              
                           
                           Extracts

                           
                        
                        	
                              
                           
                           Total flavonoids content (mg Rutin/g)(±SEM)*

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           PE extract of Blepharis maderaspatensis  

                           
                        
                        	
                              
                           
                           0.102±0.34

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           EA extract of Blepharis maderaspatensis  

                           
                        
                        	
                              
                           
                           2.858±0.56

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Methanolic Extract of Blepharis maderaspatensis 

                           
                        
                        	
                              
                           
                           11.230±0.22

                           
                        
                     

                  
               

               

            

             

            The PE concentrates of Blepharis maderaspatensis exhibit a total antioxidant activity of 37.12% at 400µg/mL & ascorbic acid was recorded 98.96% at 400µg/mL. The IC50 of the PE concentrates of  Blepharis maderaspatensis & ascorbic acid were recorded 815µg/mL & 57µg/mL correspondingly.

            Phosphomolybdic acid assay of EA concentrates of Blepharis maderaspatensis appears in Table  5. The EA concentrates of Blepharis maderaspatensis exhibit a total antioxidant activity of 46.69% at 400µg/ml & ascorbic acid was recorded 98.96% at 400µg/ml. The IC50 of the EA concentrates of Blepharis maderaspatensis & ascorbic acid were recorded 476µg/ml & 57µg/ml correspondingly.

            Phosphomolybdic acid assay of methanol concentrates of Blepharis maderaspatensis appeared in Table  6. The methanol concentrates of Blepharis maderaspatensis exhibit a total antioxidant activity of 63.67% at 400µg/ml & ascorbic acid was recorded 98.96% at 400µg/ml. The IC50 of the methanol concentrates of Blepharis maderaspatensis & ascorbic acid were recorded 200µg/ml & 57µg/ml correspondingly.

            IC50 values & total antioxidant potential revealed that methanol concentrates of Blepharis maderaspatensis are a better activity in scavenging total antioxidant potential when compared ethyl acetate & PE extracts
            

            
               Total Flavonoids
               
            

            The total flavonoid content of many Extracts of aerial parts of Blepharis maderaspatensis was summarized in Table  7. The EA and methanolic Extract of Blepharis maderaspatensis  were found 2.858±0.56 and 11.230±0.22 correspondingly.

            The results showed that the methanolic Extract of Blepharis maderaspatensis  was found a considerable amount of flavonoid content than that of PE and EA concentrates of Blepharis maderaspatensis.

         

         
               Discussion

            Assessment of antioxidant activity, two in vitro methods have been used different of concentrates of Blepharis maderaspatensis.
               The results of antioxidant activity by total antioxidant activity & OH radical potential were articulated in terms of % inhibition
               of created free radicals respectively with respect to different concentrations. Hydroxyl radical is the most ROS and causes
               more injure to nearby biomolecule. Hydroxyl radical potential was estimated by producing the OH radicals using ascorbate–iron
               ethylene diamine tetraacetate.
            

            The OH radicals were produced by the oxidation reaction Dimethyl sulphoxide to give in HCHO, which offers a suitable technique
               to identify OH radicals by action with Nash reagent  (Pavithra & Vadivukkarasi, 2015). The methanolic concentrates of Blepharis maderaspatensis exhibited better OH radical scavenging activity than that of PE
               and EA extracts. The potential of the OH radicals possibly due to the presence of flavonoid compounds in the methanol concentrates.
            

            The phosphomolybdate assay measures the ability of a sample to destroy a free radical by transferring an electron to the latter.
               Ascorbic acid was used as a standard. The basic principle of the phosphomolybdate assay is based on the reduction of molybdate
               (VI) to molybdate (V) by the bio-reductants present in the sample. This assay is applied to assess the reducing potential
               of the crude plant extracts as well as the pure compounds. Antioxidants present in the plant samples reduce the molybdate
               (VI) complex to molybdate (V) complex which is of green color and can be monitored spectrophotometrically at 765 nm.
            

            Phosphomolybdate assay is applied for examine the reducing ability of the crude extracts. Presence of antioxidant in the crude
               extract to reduce molybdate VI complex to molybdate V complex, which is produced green colour. The methanol extract of Blepharis
               maderaspatensis exhibited higher ability in scavenging compared to ascorbic acid. The antioxidant potential flavonoids is
               due to performance as reducing agents, H donors, singlet oxygen quenchers and along with potential metal chelators  (Pietta, 2000).
            

            Flavonoids, are identified as very effective water-soluble antioxidants. They help to avoid cell damage produced through oxidative
               stress, as they showed strong antioxidant potentials against free radicals  (Loots, Westhuizen, & Botes, 2007). The methanolic extract of Blepharis maderaspatensis exhibited the amount of flavonoids (11.230±0.22 mg/g). Among the three
               various extracts, methanolic extract of Blepharis maderaspatensis exhibited higher potency of antioxidant potential due to
               presence of flavonoid.
            

         

         
               Conclusions

            Medicinal Plants were used several years ago, and a vast number of bioactive components have been isolated from medicinal
               herbs, many based on their use in traditional medicine. The current study showed that more amount of flavonoids extracted
               from the methanolic Extract of Blepharis maderaspatensis and  methanolic extracts exhibited of higher potency antioxidant activity compared to that of the standard compounds. It can be
               utilized for controlling the oxidation of lipid in pharmaceutical products and delaying the development of poisonous oxidative
               products. These results indicate that methanol extract of Blepharis maderaspatensis  might serve as a natural antioxidant, which may be useful to prevent free radical-induced diseases.
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