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Graphical Abstract Abstract. Vitis rotundifolia (muscadine grape) is a
grapevine species found in humid subtropical
climates. Previous researches have reported the
bioactivity of the muscadine grapes and our purpose
is to look for valuable compounds from plants with
medicinal properties or health benefits. The plant
used in this research was collected in the organic
garden at St. Thomas University. Muscadine plant
extracts were analyzed by TLC (Thin Layer
Chromatography) using polar and non-polar
solvents, and the spots were visualized with lodine
and UV light. The antioxidant activity assays were
performed with the extracts of oven and freeze-dried
leaves, grapes, and roots. The free radical
scavenging activity (FRS) was evaluated with the
DPPH reagent, and is reported as ascorbic acid
equivalent  antioxidant  capacity, = measured
spectrophotometrically at 517 and 520 nm. The
estimation of the ferric reducing power (FRP) with
potassium ferricyanide was obtained, and the
absorbances of the colored complex in the extracts
were taken at 700 nm. Total Phenolic Content
(TPC) assay of the samples using Folin-Ciocalteu
reagent for all parts of the plant showed up the
grapes exhibiting the highest antioxidant content
compare with the leaves and roots.

Fig. 1. Fresh Vitis leaves, roots and grapes from
the Organic Garden at St. Thomas University.

Introduction

Some species of Vitis rotundifolia, especially the grapes, are widely used in ancient and
modern medicine because of their notable pharmacological effects. Vitis vines are rich of polyphenols,
large chemical compounds consisting of hydrocarbon rings bonded to a hydroxyl group. (Fig. 1).
Polyphenols are the most abundant antioxidants, very essential to the human body. The potential of
muscadine grape as a strong natural antioxidant can contribute to the development of treatments for
certain diseases. Antioxidants are compounds capable of hindering the process of oxidation caused by
reactive oxygen species and raiding free radicals. Thus, they prevent deterioration of diseases cause by
oxidative stress in an organism, cancer being an example. This study will primarily aim at quantifying
antioxidant activity of the leaves, grapes, and roots of the Muscadine grapes using the 1,1-diphenyl—
1-picrylhydrazyl (DPPH) radical scavenging method. In addition, spectrophotometric methods will
also be used to evaluate total phenolic content and concentrations of antioxidants in different parts of
the vine.
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Materials and Methods
Extractions of Samples

Fresh leaf samples were dried before placing in
an oven for 48 hours. Then, were crushed into fine
powder using a mortar and pestle. Different sample
extracts were prepared, each with 5 grams of the
powder in different percent mixtures of 50/50 ethanol
to hexane, 75/25 ethanol/hexane and ethanol alone.
Each solution was subjected to maceration at room
temperature for 24 hours.
Thin Layer Chromatography

Plant extracts were analyzed by TLC (Thin
Layer Chromatography) using polar and non-polar
solvents, and the spots were developed and visualized
with Todine and UV light. Multiple TLC plates like the
one shown in Figure 2 demonstrated a variety of
nonpolar as well as slightly polar compounds within
the plant extracts. The various colors displayed

Ferric Reducing Power Assay (FRAP)

2.5 mL 0.2 M phosphate buffer, 2.5 mL
potassium ferricyanide, 2.5 mL trichloroacetic acid,
was added to 2.5 mL of extracts at different
concentrations. The mixtures were incubated at 50°C
for 20 min, and centrifuged at 3000rpm for 10 min.
2.5 mL of methanol and 0.5 mL of ferric chloride
were added before absorbance values were taken at
700 nm.

Total Phenolic Content Assay (TPC)

2 mL of ethanolic extract solutions were
mixed with 2.5 mL of 7.5% sodium bicarbonate
(NaHCO:s), and 2.5 mL of 10% Folin-Ciocalteu

Results and Discussion

indicate presence of chlorophyll A B, carotene, and
other pigments.

Fig. 2: TLC of Muscadine grapes.

reagent. The test tubes were placed in an incubator
shaker for 45 min at 45°C before the absorbances
were taken at 765 nm in the spectrophotometer.
2,2-diphenyl-1-picrylhydrazyl (DPPH)
Radical Scavenging (FRS) Assay

This assay was used to determine radical
scavenging activity of the extracts. 1mL of different
extract concentrations were mixed with 1mL of
DPPH. The test tubes were placed in a dark chamber
for 30 min at room temperature. 0.2 mL of each
solution were added into a well plate and read in a
computer programming (Gen-5).

Free

e T

1.566 + 0.156

sample 2 8699 + 3283

sample 3 21355 + 3804 3.419 + 0.292
sample 4 33881 + 3628 5.649 + 0.401
sample 5 55036 +4490 10.07 + 0.911

75 EtOH/25 Hex Roots Extract

11366 + 2203

ITotal Phenolic Content IFRP Total Antioxidant

sample 2 1.455 + 0.0337
sample 3 21272 + 2045 3.524 + 0.321
sample 4 34992 + 4200 5.349 £ 0.174
sample 5 51703 = 5292 9.353 = 0.641

sample 2 1160 = 39.29
sample 3 2589 + 226.3
sample 4 4610 = 272.2
sample 5 7219 + 508.8

0.264 + 0.0533
0.598 = 0.0402
1.007 + 0.1044
1.657 + 0.1475

Table 1-3. Total Phenolic Content (mgGAE/g) and Ferric reducing Power (mgAAE/g)..Mean + Standard Deviation
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Conclusions
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Fig 3. and Fig 4. DPPH free radical scavenging Activity (%) Inhibition of grapes, leaves, and roots
extracts in 75/25 EtOH/hexane

According to Table 1, Vitis leaves exhibited the
highest TPC and FRP of all the parts of the plant
tested in this study (TPC= 55036 +4490 mgGAE/g;
FRP= 10.07 + 0.911 mgAAE/g) . These values
correspond to higher concentration of the leaf
extracts, varying from 50 to 250pg/mL compare to
the grapes with lower concentrations ranging from 10
to 54 pg/mL. Concentrations were very similar
among the roots and leaves extracts. Both FRP and
TPC measurements were very close in value. Grapes
showed the highest value in the TPC with 7219 +
508.8 mgGAE/g.
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