
EXPERIMENT I

DETERMINATION OF ANTIOXIDANT EFFECTS OF VARIOUS HERBAL PRODUCTS

 Reactive oxygen species are the main free radicals formed in many redox processes and
often cause oxidative damage to biomolecules such as carbohydrates, proteins, lipids,
and DNA.

 Biomolecular degenerations and the subsequent onset of oxidative chain reactions
cause accelerated aging and many chronic diseases such as neurodegenerative diseases,
cancer and cardiovascular diseases.

 Antioxidant compounds can play important roles in the prevention and treatment of
such disorders by trapping free radicals and inhibiting the oxidation of biomolecules.

 Currently, various studies are carried out with natural antioxidants that have multiple
pharmacological activities such as anticarcinogenic, antimutagenic, and neuroprotective.



 Different methods are used to measure the antioxidant properties of a substance.
Examples of these methods are FRAP (ferric reducing antioxidant power), β-carotene
lightening and various radical scavenging tests.

 The most common of these methods is to examine the DPPH (2,2-diphenyl-1-
picrylhydrazyl) radical scavenging effect.

 The DPPH radical (DPPH·) is purple in color due to the unpaired nitrogen atom, and
when a radical scavenger reacts with the oxygen atom, yellow-colored reduced DPPH-H
(2,2-diphenyl-1-picrylhydrazine) is formed.

 This color change can be monitored spectrophotometrically at a wavelength of 517 nm
and thus the antioxidant power of a plant extract or compound can be calculated.





METHOD
Chemicals and Solutions

 0.1 mM DPPH solution: 0.0038 g DPPH· prepared by dissolving in 100 mL ethanol. When
not in use, the solution should be stored in the refrigerator and in the dark. It should be
used within 7-8 hours after preparation.

 The aim of this experiment is to determine the antioxidative power of ethanolic extracts
obtained from various plant sources.

 For this purpose, each experimental group will bring a different herbal sample with
them while coming to the laboratory.

 This herbal sample can be a vegetable, fruit, herbal spice, flower, leaf, or root.

 It is preferred that it is an edible specimen. 1 g of each sample will be weighed. For this
reason, large amounts of samples should be avoided.



 Each experimental group takes 1 g of the sample it has brought and then cuts it into
small pieces.

 If grinding is required, after the sample is placed in a mortar or a beaker, 5 mL of ethanol
is added and the tissue is mixed continuously for at least 2 minutes with the help of a
glass rod (or pestle).

 Using a pasteur pipette, remove the liquid portion as cleanly as possible into a
graduated centrifuge tube and measure its volume approximately. If there are particles
in the solution, it can be centrifuged at 4000g for 5 minutes.

 Attention! DPPH solution can cause various side effects, so work should be done in the
fume hood and care is taken not to breathe the vapour when the tubes are outside.
Wastes will be collected in the fume hood.



 Then, 0.3 ml of the sample is taken and 0.5 ml of ethanol and 1 ml of DPPH· solution are
added. After vortexing the tube thoroughly, wait 10 minutes and measure its
absorbance against ethanol at a wavelength of 517 nm.

 0.8 mL of ethanol is added to 1 mL DPPH and 10 minutes later its absorbance measured
against ethanol at a wavelength of 517 nm. This value is called the A0 value.

USE OF DATA

 The % DPPH scavenging effect of the different dilutions of each sample is calculated
according to the formula below.

% DPPH scavenging effect = [(A0-A1) / A0] x 100

 Then, the concentration required to scavenge 50% of the DPPH radical is calculated by
drawing the % DPPH scavenging effect graph against the concentration. This value is
known as the EC50 value (the concentration of the substance required to show half of
its maximum effect) and is used to compare extracts from different sources.



Study Questions:
1- What are the benefits and harms of antioxidant consumption for health?
2- Find a scientific article about antioxidants published in the last 1 year, and write briefly
which methods are used and what results are found.


