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Les olives de table & la production mondiale
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2.550 MILLIONS ton

per year
(100C, 2014/15 estimated data)

34%
Spain-Greek-Italy

- _/

[ Spain 515000 ton I Greek 235000 ton I Italy 79500 ton ]

[ Portugal 16800 ton I French 1100 ton ]
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Cuves en fibre de verre pour la fermentation des
olives

Style

Espagnol/Grec




(Cuves en fibre de verre pour la fermentation des

olives

Style
Espagnol/Grec




Cuves a la fermentation des olives
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Cuves a la fermentation des olives
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Transfert des olives des cuves fermentation
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Transfert des olives apres fermentation
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Transfert des olives apres fermentation
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calibrage du la taille des olives déja
fermente
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«Nocelllara del Belice»
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Variétes d'olives fermentées
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Olives fermentees distribues dans des
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Olives fermentées vert
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Olives noires fermentées
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( Réservoir pour I'oxydation des olives
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Sterilisation
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Microorganismes
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BACTERIES .
[ LACTIQUES ] [ LEVURE J [

Y
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Saccaromyces spp.
Pichia spp.

Rhodotorula spp. .
\Leuconostoc spp. ) AN Bacillus spp.

v
Pseudomonas spp.

Staphylococcus spp.
Enterobacteriaceae

-

Lactobacillus spp.
Enterococcus spp.
Pediococcus spp.

v
UTILES







Fermentation
spontanée )

diversité microbienne élevée

\

complexité sensorielle élevée

Style Lb. pentosus, Lb. plantarum
Espagnol Leuconostoc mesenteroides

C. boidinii, C. diddensiae,
C. membranaefaciens,
Kluyveromyces lactis,
Pichia kluyveri,

Pichia membranaefaciens ,
Rhodotolura glutinis

Style
grec

processus imprévisible

KZAPATERA (propionic acid) \

* SOFTENING (B. pumilus, high pH)

* ABNORMAL FERMENTATION, OFF-
FLAVOUR

* FISH-EYES (o GAS POCKET)

\°ALAMBRADO (slit inside olive) /

altération dommages
économiques
(30%)




Fermentation
spontanée

Répartition des
principaux groupes IS
microbiens

pH: 8.5-7.0
8 Augmentation de la concentration en
Enterobacteriaceae

pH: 6.0-5.0

Iapq Augmentation de la concentration en

bactéries lactiques

pH: 5.0-4.0 and T°<15
P4 Augmentation de la concentration en
bactéries lactiques et et des levures




L'utilisation de la
culture starter
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Sicile & la perception esthétique
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Sicile & la perception esthétique
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( Sicile & la perception esthétique J
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Sicile & la perception esthétique
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Sicile & la perception esthétique




Sicile & la perceptlon esthethue




Sicile & la perceptlon esthéetique
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100 millions
d’olives
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Lactobacillus La production en
pentosus OM13 P laboratoire

Petite
production

Grosse
production




La conception et
les methodes expéerimentales

Inoculum with Spontaneous

L. pentosus fermentation
oMm1i3 (control)

Phenotypic
screening _

Multivaraite
stat. anal.




Résultats des années «2007-2012»

d'expérimentation
Enterobacteriaceae
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Résultats des années «2007-2012 »
d'expérimentation

Intense green colour

10

General pleasure® _Brightness

Off-flavour : : _Green olives odour*

Green olives
flavour*®

_, Off-odour

Astringent* — | T ~ Crisp *

Salt" NS ' Easy stone

Bitter* - ) “Juicy
Acid Sweet*

— Spontaneous of fermentation =———Fermentation with starter




Résultats des années «2007-2012 »
d'expérimentation

Food Microbiology 27 (2010) 162-170
Contents lists available at ScienceDirect

Food Micrnhinlogy

journal h~

Study of green Sicilian 1
chemical and sensory ¢

Maria Aponte?, Valeria Vent:
Giuseppe Avellone ¢, Carmela

Food Microbiology

journal homepage: www.elsevier.com/lo~ate/fm

Use of sele




2013 & Lallemand

Inoculum Lb. pentosus OM13
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Lactobacillus
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( 2014 - Lallemand J

[ L. pentosus OM13 ] [ Lactic acid ] [ Nutrient LPO2014 ] [ Acclimatisation

L' objectlf
optimiser le protocole a utiliser
pour inoculer les bactéries et
réduire le temps de production




Control 10P1 10P2 10P3

ACCLIMATISATION ~ =+=IOP3

~J

b
Hours in brine

70 20
Days in brine




Control 10P1 10P2 10P3

YEASTS
—+—I0OP1 —=—IOP2 IOP3 —®—CONTROL

70 20
Days in brine

LACTIC ACTID BACTERIA

——=10OP1 —=—I10P2 IOP3 —&— CONTROL

70 80
Days in brine




Control 10P1 10P2 10P3
L. pentosus OM13 L. pentosus OM13 L. pentosus OM13 L. pentosus OM13

Nutrient LBO2014 Nutrient LBO2014

ENTEROBACTERIACEAE

——I10OP1 -—=—I10OP2 IOP3 —®—CONTROL

70 20
Davs in brine

LACTIC ACID BACTERIA

——10P1 -—=-I10P2 IOP3 —&— CONTROL

Log CFU/ml

70 80
Days in brine




Control 10P1

10P2 10P3
L. pentosus OM13 L. pentosus OM13

L. pentosus OM13 L. pentosus OM13

Nutrient LBO2014 Nutrient LBO2014

PSEUDOMONAS spp-

——I0OP1 —m—-I10P2 IOP3 —&—CONTROL

Log CFUnl

\-

70 20
Days in brine

LACTIC ACID BACTERIA

——I10OP1 -—=m—-I1OP2 IOP3  —&— CONTROL

v

Log CFU/ml
-_—

70 80

Days in brine




Control 10P1 10P2 10P3

L. pentosus OM13 L. pentosus OM13
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HIERARCHICAL CLUSTER ANALYSIS
To evaluate differences among trials

Single Linkage

Euclidean distances

Control 10P3 1 (0) i 1 (0) 41




PRINCIPAL COMPONENT ANALYSIS
To evaluate differences among trials
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HEAT MAP CLUSTERING ANALYSIS
Les composés organiques volatils (arome)

p-Cresol

Phenol

Guaiacol
Creosol (Homoguaiacol)
2-nonen-1-ol
2-Butanol
Decanal

Nonanal

Methyl salicylate
Squalene
Cyclopentanone
Propionic acid
Octanoic Acid
Pentanoic acid
Butanoic acid
Octyl acetate
Heptanoic acid

Hexanoic acid

1 Octanol
Benzaldehyde
2-Decenal (E)
Acetic acid
Phenylethyl alcohol
Benzyl alcohol
4-Ethylphenol
Butyrolactone
Alpha-Cubebene

Control 10P3 1(0) 10P1




BIPLOT GRAPH
résultats de I'analyse sensorielle

Biplot: Factors F1 and F2: 94.81 %) IOP3

Green colour intensity L. pentosus OM13
Nutrient LBO2014

Crispfiess Easy stone

Brightness
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Green olive aroma
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— : " : Juicy
@ 10P1 4 Sour

Overall acceptability
o
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L
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1(0) P/
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oo
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Optimisation du
protocole des
inoculation

Lactic acid
Nutrient LPO2014
Acclimatisation 12h

10P2
L. pentosus OM13
Lactic acid
Nutrient LPO2014

10P1
L. pentosus OM13
Lactic acid

L'inoculation de la
bactérie







2014 & Lallemand
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recherche

La saveur et _s5a
la typicité -
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L'utilisation de la
culture starter




LES METHODES DE RECOLTE
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EXPERIMENTATIONS
2013-2014
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HIERARCHICAL CLUSTER ANALYSIS
by using area under growth/decline curves of LAB, yeasts, enterobacteria,
pseudomonads, staphylococci, CPS as well as pH values

Single Linkage

Fermentation
spontanée

Euclidean distances

L. pentosus
oM13

MN= MANUAL
MC= MECHANICAL




PRINCIPAL COMPONENT ANALYSIS

données microbiologiques et pH
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MN= MANUAL Factor 1: 44.22 %
MC= MECHANICAL




BIPLOT GRAPH
résultats de I'analyse sensorielle
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Submitted to Food Control Journal

Effect of manual and mechanical harvesting on
microbiological, chemical and sensory characteristics of

fermented table olives (cv. Nocellara del Belice)

Alessandra Martoranal, Giancarlo Moschetti!™, Tiziano Caruso!, Onofrio Coronal,
Francescal, Luca Settannil
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Submitted to Food Microbiology Journal

Monitoring of natural fermentation of green table olives (cv.
Nocellara del Belice) collected from trees trained into two
different agronomic conditions: irrigation and not irrigation

Giancarlo Moschettil®, Tiziano Caruso!, Alessandra Martoranal!, Onofrio Coronal!, Nicola
Francesca!, Luca Settanni?

90128 Palermo, Italy

Correspondence: Giancarlo Moschetti, Department of Agricultural and Forest Science., Universita
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+390916515531; e-mail address: giancarlo.moschettif@unipa.it
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Control 10P1 | (0) i 10P3

L. pentosus OM13 L. pentosus OM13 L. pentosus OM13 L. pentosus OM13

Nutrient LBO2014 Nutrient LBO2014

Control I0P1 1(0) I0P
Lactic acid Lactic acid
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Experimental design for manufacturing of green table olives.

Olive drupes

]
Selection,
calibration and

washing with water
I

Treatment with lye
(2.6 °Bé) for 8 h
]

Washing with water

I ] ] ]

10 t of 3 ! 10 t of 10 t of 10 t of 10 t of
! olive drupes ! olive drupes ! olive drupes ! olive drupes ! olive drupes
+ ] 3 + 3 + 3 + 3 +
. 2.5 tof brine . 2.5 tof brine . 2.5 tof brine . 2.5 tof brine

| Lactic acid | | Lactic acid | | Lactic acid |

| Nutrient LBO2014 | | Nutrient LBO2014 |

A\ 4
Fermentation for 195 days

Abbreviation: °Bé, gradi Baumé the codes C1 and C2 refer to the
control trials; the codes from IOP1 to IOP3 refer to the experimental
trials; L., Lactobacillus.
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Control 10P3

L. pentosus OM13 L. pentosus OM13

Lactic acid

h 4

1(0) P

Lactic acid

p-Cresol

Phenol

Guaiacol
Creosol (Homoguaiacol)
2-nonen-1-ol
2-Butanol
Decanal
Nonanal

Methyl salicylate
Squalene
Cyclopentanone
Propionic acid
Octanoic Acid
Pentanoic acid
Butanoic acid
Octyl acetate
Heptanoic acid
Hexanoic acid

1 Octanol
Benzaldehyde
2-Decenal (E)
Acetic acid
Phenylethyl alcohol
Benzyl alcohol
4-Ethylphenol
Butyrolactone
Alpha-Cubebene

\ ¢

I0P1

L. pentosus OM13 L. pentosus OM13



