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Abstract
 Herbal drugs are playing a pivotal role in the Indian medicine economy. The edible parts of plants are used to treat 
various types of diseases. There are many researches going on antioxidant activity, but our aim is to conduct Invitro 
and in-vivo comparison of antioxidant activity of various herbal plants to prove that natural antioxidants are more 
effective than synthetic antioxidants. Free radicals cause oxidative stress in the human body. Free radicals are sub-
stance with unpaired electrons which are ready to bind to cells and cause damage in the human body. For the inhibi-
tion of free radicals in the living organisms ethanolic extracts of five plants are used for the antioxidant activity. The 
extracts of six herbals, amla fruit powder (Phyllanthus emblica), Tulasi leaf powder (Ocimum tenuflorium), hibiscus 
leaf powder (Hibiscus rosa sinensis), coriander leaf powder (coriander sativum), lemon leaf powder (citrus limon) 
and the antioxidant activity of henna leaf powder (lawsonia inermis) was determined. Using the hydrogen peroxide 
free radical scavenging activity technique, the amount of antioxidant activity present in the plant extracts was evalu-
ated. UV Spectroscopy was used to evaluate the strong antioxidant activity of the plant extract to the reference alpha 
tocopherol and vitamin C. This research will assist us in determining antioxidant activity profiles, revealing that 
herbals are more effective than commercially available alpha tocopherol and ascorbic acid.
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Introduction
India is the one of the leading producers of herbal medicine in 
the world. Approximately 70% of Indian population are using 
herbal medicine. Herbal medicines are less expensive and equally 
effective when compared with synthetic medicine. Herbal drugs 
are classified into two types single and multiple. In single type 
formulations are obtained from the plant part or fresh plants are 
used. In multiple type formulation obtained by subjecting the ed-
ible part of plant to manufacturing, distillation or extraction. The 
usage of herbal drugs is increased now a days because of their 
safety and convenience for long term storage when compared with 
the synthetic drugs. Free radicals cause damage to the cells in the 
living organism it can be prevented by antioxidant defense sys-
tem developed in the living organism. Free radicals are substances 
which reduces the oxygen into singlet oxygen which causes oxida-
tive stress. It leads to damage of DNA cells in the living organisms 
which lead to diseases like cancer and Alzheimer’s disease. Free 
radicals are divided into two groups based on the damage they do 
to live cells. Reactive oxygen and nitrogen species are two types of 
reactive oxygen and nitrogen species. Antioxidants are chemicals 
that prevent or delay the oxidation of lipids in living organisms, as 

well as preventing or reducing cell damage caused by free radicals. 
Antioxidants are used to preserve the food from deterioration and 
increase its shelf life and protection from microbial damage. The 
consumption of spoiled foods leads to heart diseases and stom-
ach infections. Antioxidants are classified into two classes based 
on their origin they are natural antioxidants and synthetic antiox-
idants. Synthetic antioxidants are mostly of phenolic type. Some 
of the examples butylated hydroxy toluene (BHT). Currently Syn-
thetic antioxidants are used by the industry to preserve food and 
meat products to overcome the competition and for long term stor-
age. But increase in use of synthetic antioxidants lead to damage of 
DNA and cause cancers. In the recent decade the use of synthetic 
oxidants is replaced by natural antioxidants. Natural antioxidants 
which are obtained from edible parts of plant are used as antiox-
idants which are healthy and safe for human life. The plant parts 
contain other phytoconstituents like flavonoids, anthocyanins, al-
kaloids, Vegetables and fruits are rich in antioxidants consump-
tion will decrease many types of diseases. Antioxidants found in 
the human body, such as vitamin C and vitamin E, react with free 
radical oxygen species to prevent them from causing damage. An-
tioxidants are divided into two types based on their mechanisms: 
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primary antioxidants that prevent the oxidation chain reaction and 
generate stable radicals by acting as a donor or acceptor, and sec-
ondary antioxidants that prevent the oxidation chain reaction and 
generate radicals that are unstable. Secondary antioxidant mecha-
nisms that prevent metals from deactivating are involved [1-4,5] 

 Many plant materials contain essential number of antioxidants 
which are used to prevent radical scavenging activity. Different 
parts of plants are employed in the treatment of various diseas-
es because they are effective against oxidation. The antioxidant 
activity of six distinct types of plants was determined by using 
the hydrogen peroxide radical scavenging activity method. Amla 
(Phyllanthus emblica) is also known as Indian gooseberry which 
belongs to family phyllanthaceae. Amla is rich in nutrients which 
helps to fight against free radicals which cause damage to the cells 
in the brain. Amla contains high concentration of vitamin C which 
help in boosting of human immunity and it is also used to reduce 
acidity and prevention of digestion problems. Hibiscus (Hibiscus 
rosa sinensis) is also known as rose mallow which belongs to the 
family malvaceae, Hibiscus leaves contain analgesic property 
which help to reduce body temperature given in the form of tea. It 
is also used to reduce soreness of throat and used treat constipation 
and ulcers. Coriander (coriander sativum) is also known as cilantro 
belongs to the family Apiacea. Coriander leaves are added to the 
tea which acts as a antidiabetic in diabetic patients. It also contains 
carotenoids which help in glowing and maintenance of healthy 
skin and also used as antacid. Lemon (citrus limon) also known 
as nimbu which belongs to the family rutaceae. Lemon leaves are 
rich in vitamin C which help in increase of human immunity. The 
tea made by using lemon leaves consumption which help in re-
ducing weight and also acts as anti-inflammatory and also used in 
foods as a flavor. and Tulasi (Ocimum tenuflorium) also known as 
holy basil which belongs to the family Lamiaceae. Tulasi leaves 
contain eugenol and vitamin C which help in reduction of B.P and 
also used in the treatment of bronchial diseases. The solution of 
ascorbic acid which also known as vitamin c used as a standard 
solution. It is used in treatment of wound healing and also acts as 
anti-inflammatory agent. Rose water which is bought from Patan-
jali store used in treatment of cuts and bruises.

Chemicals and methods:
Chemicals: Hydrogen peroxide was obtained from the apollo 
pharmacy. Ammonium molybdate, sodium thiosulphate, sulfuric 
acid, potassium iodide and ascorbic acid were obtained from Ba-
patla College of Pharmacy store.

Collection of plants materials
The leaves of various plants coriander sativum, hibiscus rosa sinen-
sis, citrus limon, ocimum tenuflorium, henna (Lawsonia inermis) 
and fruits of Amla (Phyllanthus emblica) were collected from the 
medicinal garden of Bapatla college of pharmacy and rose water 
was obtained from patanjali store, alpha tocopherol and ascorbic 
acid were obtained from sigma Aldrich. The leaves of plants were 
cleanly washed to remove exogenous matter and shade dried at 
room temperature 25 degrees for 10 days. After drying the leaves 
of various plants and fruit of amla were powdered with blender and 
then it is passed into 50 mesh sieve and stored in close container.

Preparation of plant extracts
The fruits of amla (Phyllanthus emblica) which is free from seeds 
and the leaves of ocimum tenuflorium, Hibiscus rosa sinesis, cori-
ander sativum, citrus limon and lawsonia inermis were powdered 
after drying. weigh accurately about 20 grams of powder and dis-
solve it in 150 ml of ethanol. Then the powder is extracted with 
aqueous distilled water by using Soxhlet extractor at 60 degrees 
for 6 hours. Then the solution is collected and filtered through 
Whatman filter paper at room temperature and the solution is con-
centrated by using rotary evaporator at 37 degrees for 15 minutes 
and the solution is stored at 4 degrees for determination of antiox-
idant activity by using hydrogen peroxide free radical scavenging 
activity.

Phytochemical Screening
The identification of numerous kinds of phenolic compounds, such 
as alkaloids, flavonoids, terpenoids, saponins, and so on, was done 
using qualitative phytochemical screening. The qualitative results 
were (+) for significantly present and (-) for nonexistent phyto-
chemicals. Various tests were done for the screening of herbal ex-
tracts were noted in the table 1.

Table 1: Standard qualitative test for screening the presence of Phytopharmaceuticals

Phytochemical Constituents Phytochemical Test Observation
Tannins Ferric chloride test

Lead acetate test
Bluish black precipitate will be formed
White Precipitate will be formed 

Flavonoids Ammonia test
Sodium hydroxide test

Yellow color was observed

Alkaloids Dragendorff test
Wagner test

Yellow precipitate will be formed
Reddish brown will be observed

Terpenoids Salkowski test Reddish brown color observed

Glycosides Sulfuric acid test Reddish color precipitate observed
Carbohydrates Molisch test Purple color observed
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Saponins Foam test Froth will be observed

Hydrogen peroxide radical scavenging activity
Hydrogen peroxide factoring method used to determine the hy-
drogen peroxide radical scavenging activity. The extract sample 
solution of 1ml added to the 0.1M 1ml hydrogen peroxide is add-
ed. The solution is thoroughly mixed for uniformity of solution. To 
this add an indicator solution of table 2 drops of 3% ammonium 

molybdate was added. 10 ml of 2M H2SO4 (Sulfuric acid) added 
and 7ml of 1.8 M KI (Potassium Iodide) was added to the above 
mixture. Then titrate the mixture solution with 5.09M sodium thio-
sulphate solution till the yellow color disappears.
 1% = (A blank – A sample/A blank) *100

Table 2: Phytochemical Screening of Various herbal extracts

Plant Extract Tannins Flavonoids Alkaloids Terpenoids Glycosides Carbohydrates Saponins
Hibiscus (Rosa Sinesis) + + - - + + -
Amla (Phyllanthus Emblica) + - - + + - +
Tulasi (Ocimum Tenuflorium) + - + + + + -
Coriander (Coriander Sa-
tivum)

- + - - - + +

Lemon (Citrus Limon) + + + + + + +

UV Spectroscopy
The herbal extract with high antioxidant activity, ascorbic acid 
and alpha tocopherol were analyzed by making concentrations and 
absorbance were measured using UV Spectroscopy according to 
their lamda max [6-44]. 

Results and discussion
Using hydrogen peroxide radical scavenging activity, the antioxi-
dant activity of several plant extracts was assessed. It is expressed 
as a percentage of inhibition. Table 3 shows that henna plant ex-
tract has high antioxidant activity and rose water has low antioxi-

dant activity, with antioxidant activity ranging from 59 to 95 per-
cent measured by hydrogen peroxide radical scavenging activity 
in an invitro technique. Antioxidant activity is measured using 
ascorbic acid and alpha tocopherol as standards. The antioxidant 
activity of ascorbic acid and alpha tocopherol was evaluated using 
hydrogen peroxide free radical scavenging activity, and different 
concentrations were made for both standard and sample solutions. 
Absorbance was measured using UV spectroscopy, and regression 
analysis graphs were plotted using absorbance. The % inhibition 
of free radical oxygen species were calculated from the obtained 
absorbance and were noted in the table 3. 

Table 3: Hydrogen Peroxide radical scavenging activity of various herbal extracts

S. No Plant Extract Hydrogen Peroxide radical Scavenging Activity (%)
1 Phyllanthus Emblica 85.96
2 Rose Water 58.9
3 Ocimum Tenuflorium 72.88
4 Hibiscus rosa sinesis 78.9
5 Coriander Sativum 74.57
6 Citrus Limon 87.71
7 Henna Lawsonia inermis 91.22
8 Alpha Tocopherol 87.71
9 Ascorbic acid 89.47

Table 4: % Percentage scavenging activity according to their concentration

Concentration Absorbance of 
Ascorbic Acid

Absorbance of 
Alpha tocoph-
erol

Absorbance of 
Herbal extract

% inhibition
(Ascorbic Acid)

% inhibition
(Alpha Tocoph-
erol)

% inhibition
(Lawsonia 
Inermis)

10 0.09 0.08 0.09 19 17 9
20 0.026 0.023 0.018 26 23 18
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40 0.035 0.033 0.038 35 33 38
60 0.057 0.052 0.056 57 57 56
80 0.074 0.070 0.078 74 74 78
100 0.092 0.089 0.094 92 89 94

Conclusion
We have concluded that the antioxidant activity of natural antioxi-
dants are more effective than synthetic antioxidants.
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