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Introduction

Free radicals are highly reactive species that are naturally
formed during cell metabolism in the mitochondria, secretion
by immune cells during inflammatory processes or taken up
as environmental pollutants.

CUPRAC (CUPric Reducing Antioxidant Capacity) is a
mostly new method which enables the Total Antioxidant
Capacity (TAC) measurements hydrophilic as well as
hydrophobic samples. The main reagent, the copper (Il)-
neocuproine (2,9-dimethyl-1,10-phenanthroline), is able to
oxidize antioxidants generating a coloured product. The
chelation with neocuproine enables a fastened reaction by
elevating the redox potential of the reagent.

The BQC CUPRAC Antioxidant Capacity Assay Kit is a
stable, selective, easy and quick assay that measures all of
the significant antioxidants on biological samples at
physiological pH.



Materials

BQCkit CUPRAC Antioxidant Capacity Assay kit KF01005-250
tests contain:

Product Quantity Storage
Reagent A 2 bottles 4°C
Reagent B 2 bottles (powder) 4°C
Reagent C 2 bottles 4°C
Reagent D 1 bottle 4°C
Reagent E 1 bottle 4°C

Trolox Standard 2 vials (powder) 4°C




Assay Principle

On the CUPRAC assay, a redox reduction between the
CUPRAC reagent and the antioxidants with a leading thiol
group (like for example glutathione) present in the sample,
takes place. In this process, the reagent reduces itself
forming a chelate complex of copper (l) — neocuproine, which
provides a colour measurable at 450 nm in a
spectrophotometer.

— —“+2 — -+
Oxidized

QQQ AOX AOX Product <QQN<>>
HyC X CH, \_/( H,C \CU/ CH,

HsC. /c”\ CHs = me SN S
Light blue CUPRAC Yellow-orange product
reagent (A max = 450 nm)

Figure 1. CUPRAC Reagent reaction



Reagent Preparation

Solution B:
Add exactly 5 mL of Reagent E to the vials of Reagent B that
are going to be used immediately and mix well.

Standard solution:

Add exactly 1 ml of Reagent E to the Trolox Standard vial
and mix well. Prepare the calibration curve in 1 mL tubes as
shown below. Antioxidant activity is expressed as UM Trolox
Equivalents.

Table1. Reagent volumes needed to carry out the standard curve.

Standard [uL] ReagentE [uL] Trolox [uM]

0 500 0
12.5 487,5 0.25
25 475 0.5
50 450 1
75 425 1.9
100 400 2
Plate Set up:

This scheme is just a recommendation on how to perform the
assay. For optimal results, it is recommended to run the
standards and the samples at least for duplicate, but it is the
user’s discretion to do so.
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Figure 2: $1-S6: Standards, C1-C42: Samples



Sample Preparation

Dilute your sample to an absorbance value corresponding to
0.75-1.5 uM of standard approximately. Filter your sample if
it has solid particles in suspension as it might be the case for
tea and juices. Store the samples frozen until the day of the
assay and avoid contact with air, light and heat. Avoid the
formation of bubbles and high speed with the vortex mixer to
minimize the oxygen exposure.

Sample blank

It is recommended to run a sample blank when the sample
shows absorbance at 450 nm. Follow the Assay Protocol for
the sample blank as indicated in steps 2 and 3.

Wine
Recommended dilution is 1:100 with water.

Plasma

Mix 60 pl of plasma  Vortex and centrifuge Collect

with 120 ul of at 5000 rom for 10  approximately 50-60
Reagent D minutes ul of supernatant to
assay or freeze

Dilution of plasma is usually not required. This protocol
should be repeated for every replicate, with a different
microtube for each.



Assay Protocol

Invert the bottles a few times to ensure the reagents are well
mixed before running the assay.

Do not run the standard curve and the samples at different
times and do not reuse the calculations of another day. Keep
the standard and the samples on the assay for the same
amount of time. It is recommended to use a multi-channel
pipette if possible.

. Set up the plate design and add 40 ul of
= sample/standard.

Add 40 pl of Reagent A to each well of standard
2 and sample. Add 40 pl of Reagent C to each
sample blank well instead.

Add 40 pl of Solution B previously prepared (See

Reagent Preparation section) to each well of

3 standard and sample. Add 40 pl of Reagent C
to each sample blank well instead. Now, your
standard should become yellow-orange.

4 4 Add 40 pl of Reagent C to each well

5 4 Add 40 pl of double distilled H,O
6 t— Let the reaction run for exactly 30 minutes.

7 | —  Read the absorbance at 450 nm.



Data Analysis

Analysis of the Standard:

1. If the spectrophotometer or microplate reader was not
zeroed with the blank, then average the blank values and
subtract the average blank value from the standard and
unknown sample values.

2. Create a standard curve by plotting A 450 nm (y-axis) vs.
standard, uM Trolox (x-axis).
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Figure 3. Example of a typical standard curve. This is just an illustrative
example, do not use this graphic for your calculations.

Analysis of the Samples:

Determine the unknown sample concentration using the
standard curve from the assayed sample value. If a sample
blank was performed, subtract the value for Average the OD
for the replicates and then apply:

OD 450 nm—intercept

UM Trolox Equivalents = ( ) * dilution factor

slope

8



Warranties and Limitation of Liability

Bioquochem shall not in any event be liable for incidental,
consequential or special damages of any kind resulting from any
use or failure of the products, even if Bioquochem has been
advised of the possibility of such damage including, without
limitation, liability for loss of use, loss of work in progress,
downtime, loss of revenue or profits, failure to realize savings, loss
of products of buyer or other use or any liability of buyer to a third
party on account of such loss, or for any labor or any other
expense, damage or loss occasioned by such product including
personal injury or property damage is caused by Bioguochem'’s
gross negligence. Any and all liability of Bioquochem hereunder
shall be limited to the amounts paid by the buyer for the product.

Buyer's exclusive remedy and Bioquochem’s sole liability
hereunder shall be limited to a refund of the purchase price, or the
replacement of all material that does not meet our specifications.

Said refund or replacement is conditioned on buyer giving written
notice to Bioquochem within 30 days after the arrival of the
material at its destination.

Expiration date: 1 year from the date of delivery
For further details, please refer to our website



