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Fast and slow reaction Kkinetics of 2,2-diphenyl-1-pycryl-hydrazyl “Qt!‘
antioxidant compounds in Castanea sativa Mill. hydrophilic extract:
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INTRODUCTION

Castanea sativa Mill. (Fagaceae) is the well-known sweet
chestnut having edible seeds. Both pulp and shell of the
chestnut fruit contain antioxidant polyphenols, but their
composition differ. Among moisture, starch, sugars, proteins,
fats, organic acids, vitamins and minerals, chestnut pulp is a
good source of polyphenols (other than vitamins and pro-
vitamins - tocopherols, ascorbic acid and carotenoids) such
as gallic and ellagic acids. On the other hand, chestnut shell
(pericarp and integument - outer and inner shells) contain a
wide range of antioxidant compound classes, including
phenolic acids and derivatives (ellagic acid, caffeic acid
derivatives), flavonoids and  derivatives (catechin,
epicatechin,  epigallocatechin,  apigenin-7-O-rutinoside,
luteolin-7-0O-rutinoside, oligomeric proanthocyanidins, as
well as various ellagitannins). Consequently, the antioxidant

activity of both chestnut pulp and shell parts is important.
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The goal of the study was to evaluate the reaction kinetics of
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the radical 2,2-diphenyl-1-pycryl-hydrazyl (DPPH:) with the
overall mixture of antioxidants from the chestnut pulp and =
shell hydrophilic extracts, using “fast™ (0-30 s) and “slow”

‘ .

(up to 180 s) reaction concepts.

MATERIALS AND METHOD b 'l :
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The ethanolic extracts were obtained from pulp and shell of
the edible chestnut (“KG’/ variety,\Figure 1 /- middle) by

Soxhlet*method: The DPP

b . reaction. was monitored for 15 »
. L « : . . .
min at 517 nmin the prebence of extracts after dilution with
» i r
ethanol (1:1:4 volume ratio). The radical scav

ging activity,

it

re 1 - left),

RSA = 100%(1:4bs,/Abs,), was significant (Fig
especially for the shell extracts (89-90%). RSA values of 52-

-——

62% Were.-obta‘ig'?'d for the pulp extracts.
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Castanea sativa Mill. var. “KG”

Figure 1. RSA vs. Time variation (left) and third-order kinetic model (right) for the reaction of DPPH- with the antioxidant compounds in Castanea sativa Mill. var “KG” extracts (middle)
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RESULTS AND DISCUSSION

According to the statistical parameters, the best Kinetic
results were obtained for the third order.‘rsesactibn model,
with the reaction rate of k; = 1.28(+0.80) [1/mM?/s] for the

fast reaction, and k, = 0.50(x0.15) [1/mM?/s] for the slow
reaction in the pulp extracts (Figure 1 - right).

The half-life values were t, 5 = 38.5(£23.8) [s| and ¢t; 53 =
79.2(x20.7) [s], respectively.

On the other hand, the kinetic behavior of the shell extracts
was completely different. Only the fast reaction could be
modelled with good statistical results, with the same third-
order reaction model but significantly higher rate constant in
comparison with the pulp samples (k; = 46.9(x27.4)

[1/mM2/s], t; 55 = 1.2(£0.7) [s]).
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CONCLUSION

The kinetic results for the fast and slow reaction proved that
the edible chestnut shells have higher antioxidant activity
and complex antioxidant compound mixture, with possible
applications of the chestnut waste (e.g.,, in food or cosmetic

fields).
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