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A INTRODUCTION
Consumer food trends

Consumption of polyphenol-rich foods
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Cherry production
World Cherry Production by Country 664.22K
(USDA, 2022).
531.37K
“Ferrovia” Variety
398.53K
265.08K
132.84K :
[taly 1s the third largest cherry producer
dn | in the Mediterranean region with 98,600
e - tonnes production per year.
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Cherry production

The nutritional
composition

N

> Dietary fiber: lignin (69.4%), cellulose
(18.4%), hemicellulose (10.7%), and
pectin (1.5%).
» Vitamin C
» Potassium

Industry (Cherry 8.0+
juice production) v
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Catechin, Epicatechin
(soluble in ethanol).
Phlorizin (soluble in ethanol

Cyanidin 3-glucoside, cyanidin 3- and hot water)

rutinoside (soluble in Anthocyanins

aqueous/organic solvent mixture). Flavon-3-ols

Phenolic

acids Flavonols

Neochlorogenic acid,
chlorogenic acid, 4-p
coumaroylquinic acids,
3,5-di-caffeoylquinic acid
(soluble in ethanol)

Rutin, Isorhamnetin-3-O-
rutinoside

n Bioactive compounds
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Extraction Process

Solvent
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Extraction Process

Cell membrane Amyloplast Vacuole membrane

Rough
- endoplasmic
reticulum

High voltage pulse

Fmmmm—————
generator
I

Cell wall —

— Nucleulus

— Nucleus

Smooth
— endoplasmic
reticulum

~—- Mitochondrion

~_ .

_Food samples / @ | -
Control and monitoring
system —

- Golgi complex

N
PEF

h 4 \ 4 L \ 4
Ireatment Chamber o
Polyphenols Proteins S acctaticies Lipids Fibers
Health benefits Food structuring Food structuring Health benefits Health benefits

Food preservation Food formulation Food formulation Food formulation Food formulation

Input Vari ables Pulse electric field (E) Pulse electric field (E)

E (kV/cm) ,
W (kJ/kg) = 2 %
- & ;
jorinmnd
" Cell membrane
e Polarisation (E<Ec) Pore Formation (E>Ec)

i
P— = Cell before PEF

—— application Electroporation phenomenon




K VALICET

enhancing foods

OBJECTIVE OF THE WORK
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The Objectives of the Work Response variables

= Total phenolic compounds

Response surface for two =  Total flavonoids

factors (X, and X))

Y = Total anthocyanin content
iy Input variables " Antioxidant activity
P N * Time = (30-360 min)
3 ﬂ = Temperature = (20-50 °C)
% s XS S ‘*g = Solvent = ethanol-water Quantification of the
= g{? 3(,;&.* e mixture (0-100%) DESIGNEYPER] ’\,\ Phenolic Compounds via
L ute iy L. .. S HPLC-PDA Analysis
L:ﬁﬂ ) Optimization of the SLE conditions y
. " Response surface methodology (RSM)'= =y,
g sl

Yk = B0 + X5, BiXi+ X BiuX{ + Xiii Yilivg BiXiX;

HPLC Column

Potentially of PEF pre-treatment
to enhance cherry press cake's

ability to extract bioactive Injector Computer Data Station
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Work Plan

Y,

Press cak N t
oo R HV
i Solvent Press cake
| (After PEF)
/ Cherry

/ press cake f ... \

uice Q—!.

' Cherry juice \ / v Total phenolic
2" ‘ compounds (TPC)

‘ v Antioxidant power
(FRAP)
/ .
Press cake extract Flavonoids Content

— v'Anthocyanins Conten
v HPLC analyses

Sweet cherry Juice extraction by pressing PEF pre-treatment Optimization of
“Ferrovia” Variety P= 516.9 kPa for 8 min E=3kV/cm, Wp=10 kJ/kg SLE conditions

(Pataro et al., 2017): PEF pre-treatments were performed at constant
specific energy input (WT = 10 kJ/kg) and different electric field
n- strengths (E= 0.5-3 kV/cm) before applying a pressure of 1.64 bar for
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Yk: predicted response variables; Xi and Xj: independent variables; a0, ai, aii, aij, aiij, and aijj: intercept, regression coefficients of the linear, quadratic,
and interaction terms of the model respectivelX
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Pulsed Electric Fields (PEF): Sweet cherry press cake

Response variables at the optimal PEF-assisted extraction conditions

Response Ethanol -Water  Temperature Time S/L Increment over
SLE [%]

SLE PEF SLE PEF SLE PEF SLE PEF PEF
50 49 50 50 360 360 0.2 0.2 +26

TPC (mgGAE/gyw)
50 50 50 48 360 356 0.2 0.2 +27

FC (mgQE/gpw)

50 50 50 50 360 360 0.2 0.2 +42

AC (mgC3G/gpw)
50 50 50 50 360 342 0.2 0.17 +44

FRAP (mgAAE/gyw)

Extraction time (4-18 min)
Solid/ liquid ratio 2%

Selected overall optimal extraction conditions:
EtOH-Water = 50 % (v/v). T = 50 °C, Time = 360 min, S/L= 0.2
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Pulsed Electric Fields (PEF): Sweet cherry press cake
HPLC-PDA analysis: effect of PEF pre-treatment on the phenolic composition

> 2
2000 - =
= i Compound Concentration  Increment
& (mg/L) (mg/g FW) (“o)
1600 - =
/ Control  PEF
1200 - ° o 2 Neochlorogenic acid  0.085 0.276 +224.7
] = Chlorogenic acid 0.019 0.059  +210.5
800 — & 3 2: é 4-p-couma.roy1qu1n1c 0.01 0 061 +510
2 3oLl acid
g 235688 Cyanidin 3-glucoside  0.009 0.038 +322.2
400 - S _:_; 3 g ~ Cyanidin 3-rutinoside 0.087 0.283 +225.3
Ef 2“ "é' _ o e o
3,5 dlcaffe.oquulnlc 0.016 0.065 +306.3
0 . . . . . acid

= 0 20 0 40 Rutin 0.032 0.164  +412.5
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Conclusion Optimization step:
The variables were significant, and the

model accurately predicted the
investigated responses for both PEF
treatment and extraction step

PEF is effective in intensifying the
recovery yield of total polyphenols
content (+26%), flavonoids (+27%),

anthocyanin content (+42%). and
antioxidant power (+44%), from the

Has the potential to reduce the
sweet cherry press cake

solid/liquid ratio (2%) and shorten the
extraction time (18 min) to achieve the
same recovery yleld of phenolic
compounds

Higher release of different phenolic
compounds, including Cyanidin 3-glucoside
(+322.2%), and Cyanidin 3-rutinoside
(+225.3%) upon PEF compared to the control.

No degradation phenomenon
was observed.




Questions, ideas, and suggestions suggestion are welcome
errucaj@unisa.it
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