9]

Table captions

Supplements
Supplement 1
Sample 1/AS+1/BS 2/AS+2/BS 1/AS 1/BS 2/AS 2/BS

Std. P- Std. P- Std. P- Std. P- Std. | P- Std. | P-
Method Mean Error | value Mean Error | value | Mean | Error |value | Mean | Error |value | Mean | Error | value | Mean | Error | value
ACL 0.239 0.006 | b 0.232 0.004] b |0.151 | 0.001 a | 0.030 | 0.002 a 0,105 [0,002| a | 0,052 {0,001| b
TEAC 0.189 0.002 c 0.171 0.002| ¢ |0.073 | 0.001 d | 0.023] 0.000 | be | 0,061 [0,004| be | 0,020 [0,003| ¢
DPPH 0.168 0.004 | d 0.118 0.007] d |[0.075] 0.001 d |0.015)0.001 | de | 0,059 [0,006| ¢ 0,028 10,000| ¢
ACW 0.268 0.005 a 0.294 0.007| a |0.097 | 0.001 c 0.026 | 0.003 | ab | 0,124 |0,018| a | 0,029 |0,003| ¢
FRAP 0.185 0.005 | cd 0.188 0.010| ¢ |0.116 | 0.000 b |0.018 | 0.000 | ed | 0,098 |0,008| ab | 0,088 |0,012| a
TPC 0.053 0.003 e 0.070 0.001 e |0.052| 0.001 e 0.011 | 0.000 e 0,041 [0,004| ¢ 0,018 0,000 ¢
Supplement 2
Sample 1/RH 2/RH 1/RK 2/RK 1/RPR 1/RA

Std. P- Std. P- Std. P- Std. P- Std. P- Std. P-
Method | Mean Error |value| Mean Error |value| Mean Error |value| Mean Error |value| Mean Error |value| Mean Error | value
ACL [5,52392410,206837| b [4,626273]0,089568| b |[5,136208|0,281042| be |[3,376704|0,172545| b |0,329652|0,005146| a |0,297342]0,009064| ¢
TEAC |0,814408 | 0,01602 e |0,655186|0,024693| e |6,089197]|0,087278| b |5,577601|0,081766| b [0,214855]0,129988| a |0,345807|0,005434| b
DPPH |8,414576| 0,18805 a 8,14816 | 0,157792| a 250,02 |2,510623 247,7094 | 4,743269| a |0,271361]0,003104| a |0,159186(0,012789| d
ACW [2,239381(0,024139| ¢ |[2,222443]0,028895| ¢ 0,164468 | 0,001113| a |0,087363|0,002353| e
FRAP [1,302172]0,025742| d |0,404671]0,015198| e |1,287592/0,060399| ¢ 1,22635 [0,008982| b |[0,222895|0,006201 | a 0,14819 [0,012164| d
TPC | 2,17133 | 0,07447 ¢ |1,412789]0,099435| d |3,126382]0,249972| be |3,662156]0,250009| b [0,182549]0,000621 | a |1,249431|0,015739| a
Sample 1/RL 2/RPR 2/RA 2/RL 1/RPE 2/RPE

Std. P- Std. P- Std. P- Std. P- Std. P- Std. P-
Method | Mean Error |value| Mean Error |value| Mean Error |value| Mean Error |value| Mean Error |value| Mean Error | value
ACL ]0,296789]0,001204| d ]0,223075]0,012261| a ]0,188443]0,014859| a [0,381569|0,003655| d |[0,300673]0,005271| a |0,298767|0,002766| a

1




TEAC |2,632729 | 0,034454 0,091801]0,001142| ¢ |0,074066 |0,002684| ¢ |2,589332|0,014251 0,29324210,009712| a [0,310956|0,004563| a
DPPH 0,146715 | 0,00561 b 10,092937]0,005971 | be 0,146153 1 0,005179| ¢ |0,125941]0,001698| ¢
ACW ]0,265097]0,001244 0,1426 |0,001015| b ]0,087396 | 0,000733 | be |0,336876 | 0,000551 0,10544110,002593| d [0,109604 |0,004282| d
FRAP |1,485204|0,015161 0,14194710,003666| b |0,071692|0,000851| ¢ |1,470293]0,006853 0,19437310,002599| b [0,187999| 0,00318 | b
TPC ]3,6019120,042691 0,13287410,002326| b ]0,104849]0,001015] b | 3,70971 |0,037335 0,191527] 0,00204 | b [0,190108]0,004256| b
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Method Advantages Disadvantages
« It is simple, speedy, inexpensive, and robust e TPTZe radical don’t exist in biological systems.
does not required specialized equipment [1, 2].
* Not all antioxidants are able to reduce Fe,
« It can be performed using automated, antioxidants that act by H atom transfer are not
semiautomated, or manual methods [1]. detected, particularly SH group containing
antioxidants like thiols, such as glutathione and
» It was originally applied to plasma but has been | proteins [2, 4, 5].
extended to other biological fluids, foods, plant
extracts and juices [3]. * The introduction of Fe may result in the generation
of additional free radicals [2].
* This method has been adapted to 96 well
FRAP microplate reader, giving better reproducibility * This method essentially provides the stoichiometry
and higher sample throughput. of antioxidants, which for instance has been
determined as two for ascorbic acid, uric acid and a-
tocopherol, but about 4 for bilirubin and zero for
albumin [6].
* In the cases, the reaction is not complete after 4
minutes, so the result of this test depends on the
reaction time [6].
* The reaction is nonspecific, and any compound with
a suitable redox potential will drive Felll-TPTZ
reduction [7].
e The DPPH?- radical is stable, commercially ¢ DPPH- radical don’t exist in biological systems.
available, and does not have to be generated
before assay (like ABTS™) [2]. ¢ The linear relationship between the rate constants
with DPPHe and ROO- only holds in aprotic solvents,
e It is considered an easy and useful whereas in polar protic solvents (i.e. ethanol or
spectrophotometric method with regard to methanol: DPPHe is insoluble in water) the reaction
screening/measuring the antioxidant capacity of | between DPPHe and phenols is strongly accelerated
both pure compounds and complex samples [2]. | by a stepwise proton-transfer electron-transfer
mechanism (named SPLET) [10].
e It is a rapid, simple, inexpensive and widely
used method to measure the ability of » Using MeOH as solvent, acidic phenols react much
compounds to act as free radical scavengers or faster than expected with DPPHe, which would
hydrogen donors, and to evaluate antioxidant subvert the order of reactivity with respect to their
activity of foods. It can also be used to quantify | actual antioxidant activity [10].
antioxidants in complex biological systems, for
solid or liquid samples [8, 9]. ¢ The steric accessibility of DPPHe radical is a major
DPPH . .
determinant of the reaction. The small molecules that
* This method is easy and applies to measure the | have better access to the radical site have relatively
overall antioxidant capacity and the free radical | higher antioxidant capacity. In case of many large
scavenging activity of fruit and vegetable juices | antioxidant compounds that react quickly with peroxyl
[8, 9]. radicals may react slowly or may even be inert in this
assay [2].
e It has been adapted to 96 well microplate
reader, giving better reproducibility and higher e The spectrophotometric measurements can be
sample throughput. affected by compounds, such as carotenoids, that
absorb at the wavelength of determination as well as
by the turbidity of the sample [11].
e The DPPHe assay is not suitable for measuring the
antioxidant capacity of plasma, because proteins are
precipitated in the alcoholic reaction medium [2].




e The DPPHe scavenging reaction is timeconsuming
and it may take 20 min up to 6 h [12].

TEAC

e The method is rapid and can be used over a
wide range of pH values, which is useful to study
the effect of pH on antioxidant mechanisms [2].

e The ABTSe+ radical is stable and soluble in
water and organic solvents, enabling the
determination of antioxidant capacity of both
hydrophilic and lipophilic compounds/ samples/
body fluids [2].

* It also has good repeatability and is simple to
perform; hence, it is widely reported [2].

* TEAC assay is operationally simple; it has been
used in many research laboratories for studying
antioxidant capacity. TEAC values of many
compounds and food samples have been
reported. ABTSe+ reacts rapidly with
antioxidants, typically within 30 min [2].

e It has been adapted to 96 well microplate
reader, giving better reproducibility and higher
sample throughput.

e ABTS+e radical don’t exist in biological systems.

¢ This test does not distinguish between kinetics of
radical trapping and stoichiometry, and the outcome
may depend on the time chosen for reading the
absorbance [13].

¢ By following the time course of the reaction for
longer periods, Perez-Jimenez and Saura-Calixto have
shown that a-tocopherol and ascorbic acid have a
stoichiometry slightly larger than n = 2, that is the
number expected from the “usual” radical trapping
mechanism of phenolic antioxidants, while other
inhibitors have significantly larger values (resveratrol:
n = 6; quercetin: n =7) [14].

* On the other hand, the time required to reach the
stationary concentration, which inversely depends on
the rate constant for the reaction between antioxidants
and ABTS+e, widely varies among antioxidants, being
smaller for a-tocopherol and ascorbic acid [14].

* An important limitation of this assay is that ABTS+e
is a radical cation while the peroxyl radical is neutral,
so antioxidants react with ABTS+e by an electron
transfer mechanism, whereas with peroxyl radicals
they react by formal H atom transfer [15].

» However, as the results obtained for samples are
related to an antioxidant standard compound that
shows different kinetic behavior, the results provided
by this assay are dependent on the time of analysis.
ABTS assay is frequently used by the food industry
and agricultural researchers to measure the antioxidant
capacities of foods [2, 16].

* Disadvantages of TEAC assay: ABTSe+ used in
TEAC assay is not found in mammalian biology and
thus represents a “non physiological” radical source.
Thermodynamically, a compound can reduce ABTSe+
if it has a redox potential lower than that of ABTS
(0.68 V) [11, 17].

* Many phenolic compounds have low redox
potentials and thus react with ABTSe+. The TEAC
reaction may not be the same for slow reactions, and it
may take a long time to get the endpoint. Thus, by
using an endpoint of short duration (4 or 6 min), one
may be reading before the reaction is finished and
result in lowered TEAC values [2].

* The degree and position of hydroxylation and
methoxylation in the B ring of anthocyanins, affects
the stability and reactivity and thereby the antioxidant
capacity [18].
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e Superoxide radical exist in biological systems. |+ PCL measurements are collected at nonphysiological
pH values; hence, it is difficult to transfer the results

* Time- and cost-effective system for the of foodstuffs by this assay to the physiological
determination of the integral antioxidative environment of the human body [20].

capacity toward O2" with ACW and ACL ready-
to-use reagent kits [19]. * Only one sample can be measured at a time, it is not,
* a sample may require, at most, 3 min for in its present configuration adaptable to a high-
analysis [19]. throughput assay system [19].

 The conditions are standardized, so the results
are comparable to other assays [19].

* The PHOTOCHEM® device only measures the
antioxidative effectiveness of test samples
against the PCL resulting from one free radical,
namely 02" [20].
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