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JORNADA DE TRABAJO PTV

“LA VIDA UTIL DE LOS VINOS ESEAﬂGLES EN EL MARCO DE
COMERCIALIZACION ACTUAL”

Tecnicas emergentes para el control
de microorganismos
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Antonio Morata Barrado
antonio.morata@upm.es
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Técnicas emergentes para el control de microorganismos

Retos

- Sanitizacion de la uva
-Ausencia de sanitizacion de la uva en enologia
-Levaduras 104-106 cfu/ml mosto
-Bacterias 104 cfu/ml
-Implantacion de starters

- Control/Reducciéon de los niveles de SO2
Alergeno
Vinos ecoldgicos
Efectos sensoriales

-Reductor (mayor extraccion)
-Antimicrobiano

(%]
o
£
V=
=
(L]
o
—
(e}
e)
S
—
£
Q
©
©
o
=)
=
o
()
)
(]
S
(g}
o
(%)
(]
)
c
()
o
S
(]
£
Q
(%)
(C
p
=
0
=




Técnicas emergentes para el control de microorganismos

- Altas presiones

- Campos eléctricos pulsados
- Irradiacion

- Luz UV

- Luz pulsada

- Ultrasonidos
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Altas presiones. HHP

Presion hidrostatica Presidn unidireccional

shelf-life
extension

clean-label

oroduct. H P P
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increased

shellfish
vie ds

- Tecnologia no térmica
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Valvwies de descargn
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Table 1 Growth and d-ethylphenol content of the differently prepared and treated wines

Treatment { performed in Population size pH Pressure (MPa, Growd jcfu mL~™" after 30 days on d-ethylphenol prodwction
triplicate) {efu mL=") 24 h) DEDM medium) (pg L™

i2cC - 12 - - 0.0+ 00

i6C - 16 - - 0.0+ 00

12 C 10°DR i 11 - =10% 4050+ 1100

16 C 10°DB i 16 - =104 6RO+ 550

32 10°DB 10 3.2 100 - 0.0+ 00

16 10°DB i 16 100 - 0.0+ 00

12 10'DE Lot 12 100 - 0.0+ 00

16 10PDE Tind 16 100 - 0.0+ 0

Walues for d-ethylphenols are means + 50 for three replicates. © control, DR conmminated with [ brceellensis D37

€\ Springer



Campos eléctricos pulsados. PEF/CEP

no térmica; 2-3 °C
5-20 kW
40-0 A

Proceso continuo
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Campos eléctricos pulsados. PEF/CEP

Control Cell PEF Treated Cell

Picture 1 - Comparing a reference cell (Saccharomyces cerevisiae) with a PEF-
treated cell, showing the damage to the cell membrane.
Source: Washington State University, Harrison et al 1996
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Campos eléctricos pulsados. PEF/CEP
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Campos eléctricos pulsados. PEF/CEP

TR

PEF PROCESS

OTrEn
PROCESS
EQUIPvENT

Figure 1. The PEF process.




PEF

Control; 1kV/cm-50 pulses; 3kV/cm-50 pulses; 5kV/cm-50 pulses; 8kV/cm-50 pulses

Maceration time: 1 hour
Low temperature
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Emerging technologies to increase extraction
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Radiaciones ionizantes

Radiacion de alta frecuencia y longitud de onda corta

I

Cosmic
Rays

X-Rays

Ultraviolet
(Sun Rays)

Visual
Light

Infrared
(Heat Waves)

4

Microwaves

Radio Waves

T

AC Power




Beta/E-beam (3)

Gamma (y)

X-ray (X)
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DNA Destruction




Source Hoists
Source Pass Mechanism

Radiation Room

Radiation
Shield

Unloading Area
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Tecnicas emergentes para el control de microorganismos

Estimated quantities of irradiated spices and dried vegetable seasonings

Quantity (1,000 metric tonnes)

o 8 8 88 88 3 8

1987 1991 1994 1998

no térmica; 2-3 °C
Proceso continuo

“|

L]

China

Others

Belgium

UsA

Netherlands
Canada

South Africa
France

Mexico

Republic of Korea

Facts about food irradiation / 5
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Luz UV. Luz pulsada

The Electromagnetic Spectrum

X-rays Ultraviolet Visible Light Infrared

'3
g

780
Wavelength (nm)

Hg-low pressure Spectral curve of
lamp 254nm ceoll inactivation
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The UV-C

* Source of UV Light

LAMP OUTPUT vs. EFFECTIVENESS
* Low-Pressure Mercury Lamps and free ozone

Poak Output Line of Light Sources
Garmicianl Lamp at 263 Tnm

* Centered emission at wavelength 253,7 nm

& Germiodal EMoctvonoss
Curve with Peak at 265nm

* Destruction of the micro-organisms: Virus, yeasts,
Bacteria, Algae, moulds, protozoon

Rolatve Output of Eflectveness

SR EEEREEER

Pt * Maximum germ-destroying effect between
SR SN R 00 - 265 Nm

e
Wavoleongth in Nanomaters (nm)

* Dimer formation especially when 2 molecules of
thymine or cytosine are close on the same bit to DNA

* For the other bases of DNA, the effect is less
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* Hydration of the pyrimidic bases: deterioration of
the genetic code

* Denaturation of the DNA: consequence of the
formation of dimers and hydrates




Description of the “sterilizer”
with UV-C

= The « Turbulator »

Spiral Form
(setting in turbulence)
Low Pressure Mercury Lamp

Tube quartz

Treatment chamber
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Sauvignon 2010

F

6,E+07 -
E 7 | — mm” ...............................
§4,E+n?
g Startin AF
E 3,E+07

Startin AF_ Startin AF

> 2E+07 4

1,E+07

0,E+00

Mb of hours after treatment

—#=Control =M=887/] =d=1774)f] =+=2G61]f1 ==4435]]

2011

flower (pink, purple)
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spicy (pepper, clove)
no térmica e
Proceso continuo
cherry
dried plum

=e=Barbera Control  “@-Barbera UV-Ctreatment - 10001 e~ Barbera UV treatment - 3000 N

% straw [ hay Jam / marmaliata



1094

107+

Pulsos de luz blanca
105+

10 34
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10-1 L] L L] L]
0 500 1000 1500 2000 2500
Longitud de onda (nm)

Luz pulsada

Pico de potencia

Luz continua
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Tiempo de irradiacion

300J/0,3ms =1 MW
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Ultrasonidos UV.
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Ultrasonidos UV.

produce calentamiento
Proceso continuo
Menor efectividad antimicrobiana
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Técnicas emergentes para el control de microorganismos

Conclusiones

Nuevas alternativas de sanitizacidon no térmica de uvas y vinos
Mejora de la implantacion de starters

Buena calidad organoléptica

Reduccion de los niveles de SO2

Minimizar la aparicion de moléculas conflictivas relaccionadas
con el metabolismo microbiano

-EPs
-Toxinas (OTA, EC, Hist)
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JORNADA DE TRABAJO PTV

“LA VIDA UTIL DE LOS VINOS ESEAF:\‘GLES EN EL MARCO DE
COMERCIALIZACION ACTUAL”

Muchas gracias!

Antonio Morata Barrado
antonio.morata@upm.es
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