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Permanganate Reducing Antioxidant Capacity Assay of Methanolic
Extract Oxalis corniculata
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stract:

Rohan Sharadanand Phatak2* Oxalis corniculata L. is well known as procumbent yellow sorrel or creeping wood
sorrel grown as weeds in the fropical countries. A wide range of active
Anup Subhash Hendre! constituents with potent medicinal properties present in the plant. The main

objective was to determine oxalic acid content by using standard synthetic oxalic
Department of Biochemistry, Krishna  acid and to overview the total antioxidant capacity of the Oxalis corniculata. In
Institute of Medical Sciences, Karad-  PRAC assay, antfioxidant activity of Oxalis corniculata has been increased with
415110, Maharashtra, India increasing concentration and expressed in terms of percent inhibition. It was found
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| . throughout worldwide. Its leaves are edible
ntroduction:

having a tangy taste @,
In most of plants, oxalic acid is biosynthesized from In the present study, efforts have been carried

ascorbic acid, glycolafe and glyoxylate. Oxalic 4yt o investigate total oxalic acid content in this
acid may lead to significant loss of minerals when plant  extract  spectrophotometrically  with
it is consumed in large confenf of oxalate rich reference to standard oxalic acid. Analysis of

foods . Free oxalic acid / oxalate bind with oy qjlic acid determination was performed on basis
calcium ions in the body precipitate as insoluble of the reaction mechanism between

calcium oxalate crystals and may lead to permanganate and oxalate.

hypocalcaemia and  urolithiasis @. Generally  pgrmanganate Reducing Antioxidant Capacity
kidney ~ stones ~are comprised of high  (pRAC) assay was used to evaluate total

concentration of calcium oxalate with following antioxidant capacity of sample. It involves in the

i 3) i . .
small amount of calcium carbonate®, calcium reaction mechanism between permanganate

phosphate. Oxalic acid is somewhat present in and oxalate.
few amounts in the plants. In case of Oxalis Reaction mechanism:

corniculata L. is rich in oxalic acid content in In the PRAC assay, a systematic and chemically

leaves. This herb is well known as procumbent acceptable decomposition of the overall
yellow sorrel or creeping wood sorrel belonging to autocatalytic reaction is shown below ©:

family Oxalidacece. Its distribution is high 2MNO4 + 6H* + 5H2C204 — 2Mn*2+ 8H20 + 10CO2 (1)
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Potassium permanganate, KMnOs is a strong

oxidizing agent. Permanganate, MnOs is an
intfense dark purple color. Reduction of purple
permanganate ion to the colorless Mn+2 ions, the
solution will turn from dark purple to a faint pink
colour. No additional indicator is therefore
needed. The reduction of permanganate requires
strong acidic conditions. In the assay,
permanganate will be reduced by oxalate, C204
in acidic conditions. Oxalate reacts very slowly at

room temperature.

Mqieriql and Methods:

Chemicails:

Folin & Ciocateu’s phenol reagent, sodium
carbonate, ammonium acetate, aluminum
chloride, potassium permanganate (KMnQOyg),

oxalic acid, gallic acid, rutin and ascorbic acid

were purchased from Loba chemicals Ltd.

Methanolic Extraction:

Whole plant of Oxalis corniculata was uprooted
and washed with tap water several fimes and put
info a conical flask. Sufficient volume of methanol
was added to the conical flask and covered with
a cotton plug on the mouth of conical flask. It was
kept in maceration for 7 days at 30°C in order to
maximize the extraction. After 7 days it was filtered
through Whatmann filter paper and transferred to

a suitable container and kept for analysis.

Determination of Aso of methanolic extract of
Oxalis corniculata in PRAC assay:

A calibration curve was determined by preparing
a serial dilution of six solutions of potassium
permanganate and registering the absorbance

for each of them.
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In order to quantitatively compare the antioxidant
activities, we proposed the following formula:

Aso =t (std)/t (plant) x ¢ (std)/m (plant) x V (std)/V
(plant sample) x V (extract) / 100

where, A50

reflected in the time until the sample induces a

is antfioxidant activity expressed,
decrease of the potassium permanganate
concentration up to one half, compared against
a ascorbic acid (mMol equivalent standard/g
plant), t(sample) is the time until the sample
induces a decrease of the permanganate
concentration up to one half (min), t(std) is the
time until ascorbic acid induces a decrease of the
permanganate concentration up to one half
(min), c(standard) is ascorbic acid concentration
(mMol/ml) {0.0Tmmol/mi}, m(plant) is weight (g) of
the plant sample submitted to extraction {4g},
V(plant sample) is volume of the plant extract
submitted to the analysis {0.2 ml}, V(standard) is
volume of the standard submitted to the analysis
{Tml},

obtained extract {40 ml}.

and V(extract) is volume @ml) of the

PRAC assay of Methanolic extract of Oxalis
corniculata

Standard calibration curve of oxalic acid
0.Tmg Oxdadlic acid was dissolved in 100ml| of
distiled water. A series of five solutions of oxalic
acid in range of 100-900ul was transferred to test
tubes containing 900-100ul of distilled water. 350ul
of 0.2M H2504 was added to test tube.150ul of
KMnOs was added individually and allowed to
take reaction for few minutes. A calibration curve
was determined by registering the absorbance at

530nm for each of them.

The redox reaction is involved between
antioxidant sample and potassium
permanganate in  acidic media, leading to

sample discoloration until no colour was observed.
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Oxalis corniculata in
100ul to

Q00ul was introduced in test tubes containing an

Methanolic extract of
different concentration ranging from
oxidative mixture of 0.15ml 0.TmM potassium
permanganate; 0.5ml 2M sulfuric acid, and 2ml
distilled screened
addition.

potassium

water.  Samples  were
immediately against 530 nm after
Subsequent decrease of
permanganate concentration was observed.
Oxalic acid was used as positive standard.

The contents of oxalic acid in Oxalis corniculata
extract were expressed as oxalic acid equivalents
(OAEs). All assays were conducted in triplicate
and its mean was calculated. Percent Inhibition of
PRAC = Ao - A/ Ao x100 where, Ao is the
absorbance taken immediately after addition of
permanganate solufion to extract and A is the

concentration of extract after 10 min.

Siqiisiical analysis:

All experiments were performed in friplicates and
the results were expressed as mean + standard
deviation. Data was analyzed using student’t’ test
for two sets while one-way analysis of variance
(ANOVA) for more than two sets. Significant
differences were considered when means of
compared sets differed at P<0.05. Data was
carried out using SPSS v.16.0 (Statistical Program

for Social Sciences) software.

Results:
Aso of methanolic extract of Oxalis corniculata:
The result from calculation of the given formula
was obtained as Aso of MEOC=0.006.
Permanganate
(PRAC) assay:
Methanolic extract of Oxalis corniculata increases
with

reducing antioxidant capacity

antfioxidant capacity increasing
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concentration in terms of percent inhibition.
Standard oxalic acid increases gradually with
increasing concentration in a dose dependent

manner.

Permanganate reducing antioxidant capacity (PRAC) assay
100
80
60 m Oxalicacid
40

20 | Methanolic extract of Oxalis
corniculata

Percent Inhibition

0.1ml 0.2ml 0.3ml 0.4ml 0.5ml
Concentration

Discussion:

Cacig ef al ©® have firstly infroduced PRAC
method as a simple spectrophotometric method
for evaluation of antioxidant capacity. It was
observed colour change from dark pink to orange
red in the initial reaction. Increasing concentration
of plant extract has shown decrease in
absorbance due to presence of oxadlic acid.
However after first phase initiation of reaction, it
was monitored increase in absorbance with
increasing concentration of plant extract. This
indicates that formation of MnO2 particles induces
increase false absorption in the short term due to
the light diffusion ©.

Permanganate reducing antfioxidant capacity is a
novel antioxidant assay:

It provides the assessment of antioxidant capacity
based on the photocatalytic degradation of
potassium permanganate in acidic medium. It
measures in the reduction of Mn (VII) to Mn () or
Mn (IV) depending on the potency of antfioxidant
sample ©@, It involves in the redox reaction
between antioxidant sample and potassium
permanganate in acidic media which leads to
change in  colour until disappearance.
Discolouration in permanganate solution indicates
the increased

reducing power present in

antioxidant. In contrast of antioxidant assays like
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FRAP, CUPRAC and PMA show the increased in

absorbance in  analogous with  increasing
concentration of antioxidant sample in a dose

dependent manner . PRAC shows diminished

content in plants and foods in terms of oxalic acid
equivalent (OAE). It would initiate to determine
higher levels of oxalate in foods. The approach
based on acidic potassium permanganate may
be a great potential for rapid screening,
evaluation and characterization of the ftfotal
antioxidant capacity of constituents in whole
foods, phytochemicals in plants, bioactive
compounds. On the basis of results obtained from

PRAC assays, the methanolic extract of Oxalis
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comiculata  has shown a significant total SCImago .
. . . , Journal & Country

antioxidant  capacity. Comparative  studies Rank

between PRAC and other antioxidant activity of

methanolic extract of Oxalis corniculata should be Powered by

further investigated.
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