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ABSTRACT Medicinal plants are potential sources of new drugs to improve the treatment of diseases whose treatment 
is associated with anti-oxidative agents. The genus Ocimum is a member of the lamiaceae family. There are 

two main species grown in India, green-leaved holy basil (Sri Tulsi) and purple-leaved holy basil (Krishna Tulsi). These are 
the sources of aroma compounds and essential oils associated with diverse biological activities. The antioxidant potential 
of these herbs is well correlated with the presence of phenolic compounds. In the present study, O.sanctum (OS) and 
O.gratissimum (OG) have been compared for their antioxidant activity by Ferric Reducing Antioxidant Power (FRAP) and 
total phenols. Flavonoid contents were measured to assess the medicinal prospective. Both the species were found to 
possess the antioxidant activity. However, O.gratissimum showed significantly highest ferric reducing power (>30%) than 
O.sanctum. This shows a good correlation with the presence of high phenolic content than flavonoids in O.gratissimum 
than O.sanctum. 

Introduction
Atharvaveda (an Indian religious book), Ayurveda (Indian tra-
ditional system of medicine) etc, are the important sources 
for precautionary and remedial medicines.  Worldwide, peo-
ple are still depending on plant based medicines from times 
immemorial, as plants are the primary source of secondary 
metabolites and oils that possess therapeutic potentialities. 
The most important advantage of phytomedicines are their 
availability, less cytotoxicity, and less cost expensive (Warrier 
PK,1995). Plants and plant products are considered as safer 
components for self-medicating group (Biswas NP&Biswas 
AK,2005;Sarahroodi S,2012). The beneficial effects of plant 
based medicines in therapy are mainly due to the action of 
a combination of different secondary metabolites present in 
different parts of the plant.(Gordon MC& David JN,2001). An 
epidemiological research demonstrates that elderly people 
who consumed vegetarian diet showed an improvement in 
cognitive function. For example, ageing women who con-
sume cruciferous vegetables, which are rich in antioxidant 
potentials showed less cognitive decline than the others 
who didn’t add it in their diet (Rubio J et al.2011)So far many 
plants have been recognized as medicinal plants in folk med-
icine from ancient time [Prakash P&Neelu G,2005) ]. 

In traditional system of medicine leaves, stem, flower, root, 
seeds or whole plant of Ocimum sanctum L (commonly 
known as Tulsi) have been used for the treatment of common 
colds, bronchitis, arthritis, headaches, stomach disorders, di-
arrhea,  dysentery, inflammation, heart disease, various forms 
of poisoning, malaria, skin disease, eye diseases, insect bites 
etc .,for thousands of years. It is mentioned by Charaka in 
the Charaka Samhita- an Ayurvedic text, that tulsi is consid-
ered to be an adaptogen, balancing different processes in 
the body and helpful for adapting to stress(Prakash P&Neelu 
G,2005) . 

Tulsi is native to the tropics of Asia and Africa, and is wide-
spread as a cultivated plant and weed. The two main varie-
ties grown in India are green-leaved holy basil (Sri Tulsi) and 
purple-leaved holy basil (Krishna Tulsi).  The chemical com-
position of Tulsi is highly complex, containing many nutrients 
and bioactive compounds (Lalit Mohan,2011). Many studies 
indicate that O.sanctum and O.gratissimum possess anti-
stress, antioxidant, hepatoprotective, immunomodulatory, 
anti-inflammatory, antibacterial, antifungal, antiviral, antipy-

retic, antidiuretic, antidiabetic, antimalarial and antilipedem
ic,(Hallivel&Gutteridge,1992; Kasaikina,1997; Farombi,2000; 
Koleve et al. 2000) antinociceptive property (Rabelo et al. 
2000), germicidal properties (Nakamura et al.1999;Pessoa 
et al.2003;Holets et al.2003) and is also used for the treat-
ment of rheumatism, paralysis, epilepsy, high fever. (Dha-
wan et al.1977;  Abdul rahman,1992; Sofowora,1993; Su-
listiarini,1999) . Flavonoids and phenolic compounds of the 
plants share most of the pharmacological properties. Flavo-
noids and phenolic compounds are known to associate with 
strong antioxidant properties (Rice-Evans CA,1996).In this 
paper, we aim to compare the total antioxidant activity, us-
ing FRAP assay with the total flavonoid and phenolic content 
of O. sanctum and O.gratissimum to assess their medicinal 
prospective.

MATERIALS AND METHODS
Sample extraction:
Fresh leaves of O.sanctum and O.gratissimum were obtained 
from our institute’s garden. Leaves were washed in running 
water and dried to desiccate under shade. Dried leaves 
were ground  to fine powder. This powder was soaked in 
80% aqueous methanol and kept in a shaking incubator for 
24 h at room temperature. Later, the methanolic extract of 
both species was concentrated under reduced pressure in a 
rotary evaporator. The percent yields from O.sanctum and 
O.gratissimum were 6.0 and 10.22gm respectively. These ex-
tracts were stored in glass containers at 4°C for further stud-
ies.   

Determination of total antioxidant power:
The total antioxidant power of the two extracts were meas-
ured by using standard FRAP method -Benzie and Strain.
(Benzie IFF.&Strain JJ,1999) Fresh FRAP reagent was pre-
pared by mixing 10mM 2, 4, 6-tripyridyl triazine (TPTZ) and 
20mM ferric chloride in 0.25M acetate buffer, pH 3.6. The 
temperature of the solution was maintained to 37°C before 
its use. 200μL of test samples (1mg/ml) were added to 3mL 
of freshly prepared FRAP reagent in separate test tubes and 
incubated at 37°C for 30min. The absorbance was measured 
at 593nm against a blank, as FRAP reagent is responsible 
for the formation of a blue colored FeII-tripyridyltriazine 
compound from colorless oxidized FeIII form by the action 
of electron donating antioxidants. The standard curve was 
prepared by using 1000 μM FeSO4 solution. Average of the 
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triplicates was expressed as mmol of Fe2+ equivalents per 
100gm (dw) of sample.  

Estimation of total phenols:
Total phenolic contents of the extracts were determined by 
Folin-Ciocalteu method (Singleton VL, 1999)1ml of crude 
extract(1mg/ml) was mixed with 5 ml Folin-Ciocalteu reagent 
and 4ml of 7.5%sodium carbonate. Tubes were thoroughly 
vortexed and incubated for 30min at room temperature for 
colour development. Absorbance of the tubes were meas-
ured at 765 nm using Systronics UV-VIS spectrophotometer. 
The standard curve was prepared by using 250µg/ml of gallic 
acid in ethanol as standard.. The total Phenolic content val-
ues were expressed in terms of gallic acid equivalent (mg/g 
of dry mass).

Estimation of total flavonoids:
Total flavonoid content in the plant extracts were measured 
following the aluminium chloride method . (Marinova D et 
al.2005).1ml of plant extract (1mg/ml) was diluted with 4ml of 
distilled water in a flask. To this, 0.3ml of 5% NaNO2  was add-
ed and at the end of 5min incubation 0.3ml of 10%AlCl3 was 
added and re-incubated for another one minute. Finally, 2ml 
of 1M NaOH was added and then the contents were made 
up to 10ml with distilled water. All the contents were mixed 
and the absorbance was measured at 510nm. The standard 
curve for total flavonoids was made using Quercetin (0 to 100 
µg/ml) in methanol. The total flavonoids were expressed as 
milligrams of quercetin equivalents per g of dried fraction. 

Statistical analysis:
The experimental data was expressed as mean ± standard 
deviation (SD) of triplicates. 

RESULTS AND DISCUSSION	
Total Phenolic and Flavonoid Contents 
Non-enzymatic antioxidant activities of natural sources are 
endorsed to their total phenolic and flavonoid content. Total 
phenolic and flavonoid contents in OS and OG were esti-
mated by FC and AlCl3 methods. The total phenolic content 
in OS and OG leaves were 58.06 ± 0.245 mg and 91.68±
0.825mg gallic acid equivalent ,GAE/g of dried leaf extract 
as shown in Table-1.(table 1 about here). These results also 
indicate  OG to possess significantly high amount of TPC. 
Total Flavonoid content of OS and OG were expressed as 
Quercetin equivalents, also shown in Table-1. These results 
demonstrate OS to contain significantly high amount of fla-
vonoids than OG.    

Total antioxidant activity: 
Total antioxidant potentials of OC and OG extracts were es-
timated from their ability to reduce TPTZ-Fe (III) complex to 
TPTZ-Fe (II).  The results of the FRAP assay of OC and OG 
were shown in Table 2. (table 2 about here).   The antioxi-
dant activities were expressed as the concentrations of anti-
oxidant having a ferric reducing ability equivalent to that of 
the standard FeSO4 (1000 μM). This data demonstrated  OG 
to possess considerably high amount of antioxidant activity 
(0.105 ± 0.005 μM) than OC (0.009 ± 0.001 μM). 

Discussion:
Removal or preventing the development of reactive free 
radicals is a positive signal in the treatment of many disor-
ders associated with tissue degeneration. In other words, 
antioxidant agents are closely associated with the prevention 
of degenerative diseases (Krishnaiah D et al .2009). Most of 
the pharmacological properties of the medicinal plants were 
anticipated to be due to their antioxidant activities (Halliwell 
B.GutteridgeJMC,1992.). This activity is due to the pres-
ence of poly phenols and flavonoids associated with radical 
scavenging activity(OsawaT,1994).  Phenols and flavonoids 
are important components of the human diet. Ocimum spe-
cies are consumed either fresh or dried (Lako B,EJ&Glennie 
VL,2001). Surveys on literature showed  Ocimum species to 
contain high level of secondary metabolites such as terpe-

noids, polyphenols and flavonoids like quercetin, kaempferol 
and myricetin; tannins like catechins(Shahidi F&Wanasundara 
PKJPD,1992; Kandasamy Selvam et al.2013). These are 
strong antioxidants and might prevent oxidative damage 
to bio-molecules such as DNA, lipids and proteins. Plant 
phenols may interfere with all stages of the cancer process 
(Dillard CJ & German JB,2000;CaragayAB,1992; Percival 
M,1997). OC and OG are found to associate with high levels 
of phenols and flavonoids as shown in tables 1 and 2. Antiox-
idant activities are directly proportional to the phenolic con-
tent (Sarahroodi S,2012). Our data in table 2 demonstrates  
OG to exhibit significantly high antioxidant activity than OC 
.This can be related to the fact that OG showed high levels 
of phenols. Our results support the use of OG for human and 
animal disease therapy over OC.   

Conclusion: 
Our study concludes  O.gratissimum to be  associated with 
high levels of ferric reducing antioxidant potential than  
O.sanctum and this might be due to the presence of high 
phenolic content. Hence, it is supported for its medicinal ac-
tivities. 

Table - I: Total phenolic content and Flavonoid content of 
O.sanctum & O.gratissimum

Plant Species
Total Phenolic 
Content
(mg GAE/g)

Flavonoid Content
(mg GAE/g)

O.sanctum 58.06 ± 0.245  98.71 ± 1.144 
O.gratissiumum 91.68± 0.825  55.27 ± 0.462 

TPC & FLAVANOID CONTENTS OF O.sanctum (Blue) & 
O.gratissimum (Red)

Table - II: Ferric Reducing Anti Oxidant Potential (FRAP 
assay) of O.sanctum & O.gratissiumum 

Plant Species FRAP values (μM)

O.sanctum 0.009 ± 0.001 

O.gratissimum 0.105 ± 0.005 

FRAP CONTENT OF O.sanctum (Blue) & O.gratissimum 
(Red)
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