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ABSTRACT 
Bacopa monniera also referred to as Bacopa monnieri, Herpestis monniera, water hyssop, and “Brahmi,” has been 

used in the Ayurvedic system of medicine for centuries. The whole plant methanolic extracts was investigated for 

any in vitro antioxidant properties and total phenolic content. Further, the antioxidant activity of the plant was 

studied using three in vitro models. The Nitric oxide scavenging activity, DPPH free radical scavenging assay and 

Reducing power activity was also concentration dependant with IC50 value being 455.78±1.03µg/ml, 

104.82±1.96µg/ml and 96.13±0.86µg/ml respectively. The total phenolic content was found out to be 

27.76±1.87mg/gm GAE. 
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INTRODUCTION 
Free radicals are constantly generated in vivo for physiological purposes

1
. They can be overproduced in 

pathological conditions, causing oxidative stress
2
. A large number of civilization associated diseases such 

as autoimmune diseases, inflammation, cardiovascular-neurological diseases, cancer and aging are 

attributed to oxidative stress
3, 4

. An adequate intake of natural antioxidants could protect macromolecules 

against oxidative damage in cells
5
. The term antioxidant refers to free radical scavengers, inhibitors of 

lipid peroxidation and chelating agent
6
. Phenolic compounds possess a wide spectrum of biological 

effects including antioxidant and free radical scavenging
7, 8

. 

Bacopa monniera (Family-Scrophulariaceae) is a creeping, succulent herb, rooting at nodes, distributed 

throughout India in all plain districts, ascending to an altitude of 1,320m
9
. In Ayurveda, the plant has been 

used in the treatment of insanity, epilepsy and hysteria
10

. The other reported activities include sedative, 

antioxidant, vasoconstrictor and anti inflammatory
11

. Antioxidant properties of Bacopa may offer 

protection from free radical damage in cardiovascular disease and certain types of cancer
12

. The plant is 

reported to contain tetracyclic triterpenoid saponins, bacosides A and B, hersaponin, alkaloids viz. 

herpestine and brahmine and flavonoids. Saponins are natural products, which have been shown to 

possess antioxidant property
13-16

.Studies have confirmed that indeed oxidative stress plays an important 

role in the initiation and progression of liver disease. As B. monniera contains large amounts of saponins 

it is thought worthwhile to investigate the antioxidant activity of the plant in a scientific manner. 

 

EXPERIMENTAL 
Collection of Plant Material  

The fresh whole plant of Bacopa monniera was collected from Araku valley situated near 

Visakhapatnam, Andhra Pradesh, India. 

Chemicals  
All chemicals and reagents used were of analytical grade or purest quality. 



 
Vol.4, No.2 (2011), 381-386 

PHENOLIC CONTENT IN EXTRACT OF BACOPA MONNIERA                                                                                  Sharan Suresh Volluri et.al 

 

382 

Extraction and Preparation of methanolic extracts 
10 gm of powder of the plant was packed in thimble flask and 250ml of methanol was added in 1 

litre round bottom flask. Then the Soxhlet assembly was set up to complete 10 to 15 cycles. The solvent 

was distilled at lower temperature under reduced pressure, after that the extract was filtered and filtrate 

was concentrated using water bath to get the crude extract which is stored in freezer for future use. The 

percentage of yield is 15.47% respectively. 

 

 
Fig.-1: Total phenolic content of Gallic acid extract at different concentrations. 

 

 

 
Fig.-2: Percentage of reducing power of Gallic acid extract at different concentrations. 

Estimation of Total phenolic compounds 
Total soluble phenols in the extracts were determined with Folin Ciocalteau reagent using Gallic 

acid as a standard phenolic compound
17

. 0.1 ml of extract solution taken in a test tube and 1ml of FC 

reagent was added and 3- 5 min later, 2.5 ml of 20% sodium carbonate was added and the mixture was 

allowed to stand for 30min with intermittent shaking. The absorbance of the blue colour that developed 

was read at 765 nm. The concentration of total phenols was expressed as mg/gm of dry extract.  

The concentration of total phenolic compounds in the extract was determined by using the formula:  

T=CV/M 

Where, T= Total phenolic content mg/gm of plant extract in GAE, 

C= Concentration of Gallic acid from the calibration curve, 

V= volume of the extract in ml, 

M= wt of the pure plant methanol extract. 
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Fig.-3: Percentage of reducing power of B. monniera methanolic extract at different concentrations. 

 

 

 
Fig.-4: Percentage inhibition in Nitric oxide radical scavenging assay of Ascorbic acid extract at different 

concentrations. 

 

 

 
 

Fig.-5: Percentage inhibition in Nitric oxide radical scavenging assay of B. monniera methanolic extract at different 

concentrations. 
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Fig.-6: Percentage inhibition in DPPH free radical scavenging assay of Ascorbic acid extract at different 

concentrations 

 

 
Fig.-7: Percentage inhibition in DPPH free radical scavenging assay of B. monniera methanolic extract at different 

concentrations. 

Reducing Power 
The reducing power of the extract was determined using Gallic acid as a standard

18
. Different 

concentrations of stock i.e. 50, 100, 250, 500, 1000, 2000ug/ml are taken in 1 ml in different tubes and 

the volume was made up to 2 ml using distilled water and were mixed in to the mixture of 2.5 ml of 0.2M 

phosphate buffer (pH 6.6) and 2.5 ml of 1% potassium ferricyanide. The mixture was then incubated at 

50 C for 20 min. Following incubation, 2.5 ml of 10% trichloro acetic acid was added to the mixture, 

which was then centrifuged at 3000 rpm for 10 min. The upper layer of the solution (2.5ml) was mixed 

with distilled water (2.5 ml) and FeCl3 (0.5 ml, 0.1 %) and the absorbance was measured at 700 nm. 

Increased absorbance of the reaction mixture indicated the increased reducing power. 

Reducing power ability (%) = (Acont-Atest)/Acont X 100 

Where A cont is the absorbance of the control reaction and A test is the absorbance in the presence of the 

sample of the extracts. 

Nitric oxide radical scavenging (NO) assay 
Nitric oxide was generated from sodium nitroprusside and measured by the Griess reaction

19
. 

Sodium nitroprusside in aqueous solution at physiological pH spontaneously generates nitric oxide, which 

interacts with oxygen to produce nitric ions that can be estimated by use of Griess reagent. Scavenger of 

nitric oxide competes with oxygen leading to reduced production of nitric oxide.  
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Sodium nitroprusside (5 M) in phosphate–buffered saline (1xPBSP
H 

7.4) was mixed with 3ml of different 

plant extracts and incubated at 25
0
C for 150 min.  

The samples from the above were reacted with Griess reagent 0.5ml (1% sulphanilamide, 2% 

H3PO4 and 0.1% napthylethylenediamine dihydrochloride).The absorbance of the chromophore formed 

during the diazotization of nitrite with sulphanilamide and subsequent coupling with 

napthylethylenediamine was read at 546 nm. The percentage scavenging of nitric oxide of plant extracts 

was calculated using the following formula: 

NO Scavenging (%) = (Acont-Atest)/Acont X 100 

 

Where, A cont is the absorbance of the control reaction and A test is the absorbance in the presence of the 

sample of the extracts. 

 

DPPH free radical scavenging assay 
The antioxidant activity of methanolic extract was determined using the 1, 1-diphenyl-2-

picrylhydrazyl (DPPH) free radical scavenging assay
20

. The free radical scavenging capacity of the 

extract was determined using DPPH. DPPH solution (0.004% w/v) was prepared in 100% methanol. 

From stock solution 2ml, 4ml, 6ml, 8ml, 10ml & 12ml of this solution were taken in six test tubes & by 

serial dilution with distilled water and was made the final volume of each test tube up to 10 ml whose 

concentration was then 50µg/ml, 100µg/ml, 150µg/ml, 200µg/ml, 1000µg/ml & 2000µg/ml respectively. 

Freshly prepared DPPH solution (0.004% w/v) was added in each of these test tubes containing B. 

monniera extract (50µg/ml, 100µg/ml, 150µg/ml, 200µg/ml, 1000µg/ml & 2000µg/ml) and after 10 min, 

the absorbance was taken at 517 nm using a spectrophotometer. 100% methanol was used as blank. 

Percent scavenging of the DPPH free radical was measured using the following equation- 

 

% DPPH radical scavenging activity = [(Absorbance of Control - Absorbance of test Sample) / 

(Absorbance of Control)] x 100 

 
Table-1: Percentage   inhibition of various Antioxidant activities at different concentrations. 

 

Concentration 

(µg/ml) 

Percentage inhibition in Nitric 

oxide radical scavenging 

assay 

Percentage inhibition in 

DPPH free radical 

scavenging assay 

Percentage inhibition in 

Reducing power 

50 30.22 ±1.04 41.22 ±1.44 46.82 ±1.89 

100 34.36 ±1.63 48.16 ±2.32 52.01 ±0.85 

250 40.23 ±0.78 56.38 ±1.83 60.77 ±1.74 

500 54.85 ±1.08 63.91 ±0.55 66.96 ±2.05 

1000 71.54 ±1.52 75.27 ± 1.04 78.22 ±1.59 

2000 93.92 ±1.39 91.64 ±1.22 92.86 ±1.28 

Each assay was performed in triplicate. 

 

RESULTS AND DISCUSSION 
Estimation of Total Phenolic compounds 

The study revealed that 1 mg of methanolic extract of B. monniera contains 27mg/gm GAE 

(Gallic acid equivalent).The standard graph of Gallic acid was shown in figure 1. 

Reducing power 
The reducing power of B. monniera was found to increase with increasing concentration of the 

extract, which is comparable with the standard drug Ascorbic acid. Figure 3 shows the reductive capacity 

of methanolic extract of B. monniera and figure 2 shows reductive capacity of standard Gallic acid. The 

IC50 value was found out to be 96.13±0.86µg/ml as compared to the standard of Gallic acid 

58.26±0.93µg/ml respectively.  
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Capacity of Nitric oxide scavenging assay 

Nitric oxide is a very unstable species under the aerobic condition. It reacts with O  to produce 

the stable product nitrates and nitrite through intermediates through NO2, N2O4 and N3O4. It is 

estimated by using  the Griess reagent. In the presence of test compound, which is a scavenger, the 

amount of nitrous acid will decrease. The extent of decrease will reflect the extent of scavenging; the 

percentage inhibition of methanolic extract showed that IC50 values 455.78±1.03µg/ml as compared to 

the standard of Ascorbic acid 36.16±0.56µg/ml which is shown in figure 5 and 4. 

Capacity of DPPH  
The antioxidant reacts with stable free radical, DPPH and converts it to 1, 1- Diphenyl-2- Picryl 

Hydrazine. The ability to scavenge the free radical and its percentage inhibition of methanolic extract 

showed that IC50 values 104.82± 1.96µg/ml shown in figure 7. Ascorbic acid has taken as reference 

which showed 38.06± 0.92µg/ml shown in figure 6. 

CONCLUSION 
The results obtained in the present study indicate that Bacopa monniera methanolic extract exhibits strong 

Nitric oxide radical scavenging, Reducing power and DPPH activity. Percentages inhibition of various 

Antioxidant activities at different concentrations was shown in table 1.The overall antioxidant activity of 

B. monniera might be attributed to its polyphenolic content, triterpenoids and flavonoids. The findings of 

the present study suggest that B. monniera could be a potential source of natural antioxidant that could 

have great importance as therapeutic agents in preventing or slowing the progress of aging and age 

associated oxidative stress related degenerative diseases. 
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