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Recent studies have shown the relationship between the consumption of strawberries and the prevention of cardiovascular and neurodegenerative diseases, as well as
cancer (1, 2). Such features, which grant strawberries the status of functional food, are highly influenced by the presence of polyphenols and their powerful antioxidant
properties (3). Thus, it is useful to investigate how different factors affect the stability of the polyphenols that strawberries contain (4). Therefore, the research objective is to
analyze how storage temperature, interaction with proteins and the polyphenols' own chemical structure affect their degradation rate.

A. Strawberry polyphenols extraction: the polyphenols in the strawberry powder
(fig. 1) are extracted and used to prepare an aqueous solution (fig. 2) for the next
experiments.
B. Polyphenols-proteins interaction: In
order
to
verify
if
strawberry
polyphenols interact with rapeseed
proteins, the absorbance spectrum of
solutions containing both (fig. 3) is
analyzed with the spectrophotometer
(fig. 4): if mixtures containing a higher
protein concentration present higher
absorbance (after subtracting the
absorbance of the sole proteins), it is
due to such interaction.

Fig. 3: Proteins Fig. 4: Spectrophotometer
and polyphenols

D. Shelf-life experiment: In order to
investigate the influence of rapeseed
proteins, temperature and chemical
structure on the degradation rate of
polyphenols, rapeseed proteins are
added to half of the samples (fig. 8)
and half of the ones containing
proteins are stored at 37°C together
with half of the ones which don’t, the
others being stored at 4°C (fig. 9).
Every few days, the polyphenols are
then separated from the proteins and
have
their
degradation
stage
analyzed via HPLC (fig. 10),
quantifying
the
remaining
concentration of the different
polyphenols.

A. Strawberry polyphenols
extraction: in the prepared
solution,
21
different
polyphenols are identified
via HPLC, each represented
by a peak on the chart (fig.
11).

Pelargonidin-3-O-glucoside
Pelargonidin-3-O-rutinoside

Fig. 11: HPLC chromatogram of the aqueous solution prepared.

B.
Polyphenols-proteins
interaction: The higher the
protein concentration in the
sample, the higher was its
absorbance (fig. 12) due to
the formation of proteinpolyphenol
complexes,
showing that the interaction
between these two does in
fact occur.

Fig. 2: Polyphenol
extract solution

Fig. 1: Strawberry
powder

C. Polyphenols-proteins binding
percentage quantification: amicons
(fig. 5) and the centrifuge (fig. 6) are
used to separate free polyphenols
from solutions also containing
protein-polyphenol complexes, the
concentrations being quantified via
HPLC
(high
pressure
liquid
chromatography (fig. 6)).

Fig. 5: Amicons

Fig. 7: HPLC

Fig. 12: Absorbance spectra (after subtraction of the proteins spectra) of samples containing
from no proteins up to 0.005% rapeseed protein concentration.

C.
Polyphenols-proteins
binding
percentage
quantification: After being
mixed with proteins and
filtered,
a
lower
concentration
of
free
polyphenols is quantified
via HPLC (fig. 12), since
part of the polyphenols are
now bound to proteins.
Fig. 13: Polyphenols before (-) and after (+) exposition to proteins.

D. Shelf life experiment: Polyphenols at 37°C degrade faster than at 4°C (more
chemical reactions at high temperatures). Besides this, polyphenols in presence of
proteins degrade slower. Also, polyphenols bound to larger saccharide groups
present higher stability, as seen with Pelargonidin-3-O-rutinoside (bound to a
disaccharide) and Pelargonidin-3-O-glucoside (bound to a monosaccharide).
Fig. 6: Centrifuge

+

Fig. 8: Polyphenols
and proteins (+),
polyphenols only (-)
Fig. 8: HPLC
Fig. 9: Samples to be stored under different conditions
(37°C and 4°C ) and containing (+) or not (-) proteins

Fig. 14: Degradation charts and
rate
constants
of
the
polyphenols Pelargonidin-3-Orutinoside and Pelargonidin-3O-glucoside under different
conditions.

Based on the acquired results, it can be concluded that one efficient way to preserve the polyphenols within strawberry-derived products consists in adding proteins such as
that of rapeseed to their composition and storing them at a low temperature. For, as verified on the several experiments conducted, the polyphenols naturally bind to such
proteins (fig. 12, fig. 13) in a way that decelerates the degrading process (fig. 14). And, because a lower temperature reduces the amount of molecular collisions per time,
the rate at which the reactions responsible for degrading the polyphenols takes place is diminished as well. Furthermore, if one type of polyphenol is to be included in a
certain product, it should be given preference to polyphenols bound to larger saccharide groups (fig. 14).
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