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INVITATION & CALL FOR PAPERS
Dear Friends and Colleagues,

The first annual International Olive Conference will take place May 24 - 26, 2018, at
the Krinose Olive Center located on the campus of Perrotis College / American Farm
School, Thessaloniki, Greece. This year’s conference will focus on the table olive.

Keynote speakers from around the world will include experts from both academic
and business sectors. They will provide a holistic overview that includes recent
innovations and future trends in the world of table olives. Farmers, scientists, and
businessmen, representing every stage of table olive production, will have the
opportunity to meet, discuss, and learn from these experts and each other.

We invite you to join us,

Dr. Panos Kanellis,
President, American Farm School and Perrotis College

MPOZKAHZH KAI YMNOBOAH EIZHITHZEQN
A&Lotipol pidot ka cuvadeidot,

To npwto AleBvEg ouvédplo eAldg Ba mpaypatornownBei otig 24-26 Maiov 2018 oto Kévtpo
EAwag Kpivog, Tou Perrotis College evtog Twv eyKataoTtAoewv TNG ALEPLKAVIKAG MEWPYIKAG
ZxoAn¢ otn Oeoocalovikn. Zto emikevtpo tou detvol cuvedpilou Bploketal n emtpanella
eNLa.

MeTtafl Twv MPOOKEKANUEVWY OLLANTWV TOU cuveSpilou cuykataléyovtal eL8LKOL Tou
KA@Sou amo OAO TOV KOOHO, TOCO amd ToVv OKASNUAIKO 000 KoL amo Tov
ETIXELPNUATIKO TOpEN. Ol OpANTEC Ba MAPACKOUV U0l OALOTIKN) EMLOKOTMNGN TIOU
nepAapBavel mpoodaTEC KALVOTOULEG KoL VEEG TACELG OTOV KOOUO TNG ETUTPATIELAG
€ALAC. AYpOTEG, ETLOTHLOVEG KL ETILXELPNUATLEG, TTOU AVTUTPOOWTIEVOUV KABE oTAdL10
oTNV mapaywyn emtpanéllag eAldg, Ba €xouv Tnv gukalpia va cuvavinboulv, va
ouintnoouyv, va avtaAAaéouv amoPelg kat va pabouv amo Toug L6 UOVEC.

20 TPOOKAAOU LLE VO CULETAOXETE,

Ap. Navog KavéAAng,
Npoedpog, Apepikavikn Mewpytkr ZxoAn kat Perrotis College



Panel/Session A
Table olives production and management practices

Panel/Session B
Table olives: Processing, packaging sensory analysis and waste management

Panel/Session C
Table olives: Nutrition — Health & medical issues — Olive Genomics & metabolomics

Panel/Session D
Table olives: Global markets — Marketing — Innovative products

Climate change mitigation and adaptation practices in cultivation of table olives — a
case study in ‘Kalamon’

Dr. Georgios Koubouris, Researcher, Head Olive Cultivation Lab, Institute of Olive
Tree, Subtropical Crops & Viticulture, Hellenic Agricultural Organization DEMETER,
(NAGREF)

Agrokipio, 73100, Chania — GREECE

E-mail: koubouris@nagref-cha.gr

Abstract

The use of biomass is among the priority actions of European Union to develop a
sustainable rural economy. Olive growing may play a very important role taking into
consideration the huge amounts of biomass byproducts during production —on field-
and during processing —in the olive factories. Results of a 5-year field trial are
presented towards sustainable table olive orchard management for climate change
mitigation and adaptation. Perspectives for the environmental certification of olive
products are also discussed.

Foliar application of Silicon Rich Biostimulant is effective for Silicon accumulation
in leaves and Olive tree benefit

Jean-Claude Yvin

GrouppeRoulier, FRANCE

Abstract

Facing with agronomic and environmental issues, the development of new
generation of biostimulants is one of a privileged way to sustain crop growth while
improving the internal quality of produce. In this context, the development of Silicon
(Si)-Rich Biostimulant, element that confers many beneficial effects to
plants, especially in plants subjected to stress conditions, constitute an innovative
search pathway of particular interest.

Studies conducted within the CMI-Roullier on plants known as silicon accumulators
(rice, Oryza sativa ; maize, Zea mays) or non Si-accumulators (soybean, Glycine max ;



rapeseed, Brassica napus) clearly demonstrate the effectiveness of Root or Foliar
application of Silicon Rich Biostimulants on growth, photosynthetic activity and
nitrogen uptake by up-regulating genes involved for N-transport.

Exploring those finding on olives tree (Olea europaea) seems to be a promising way
to improve its physiological and agronomic performance. Thus, effect of Silicon Rich
Biostimulant was studied on olives treein order to better understand the
mechanism of action of this type of Biostimulants.

Key words: biostimulants, silicon accumulation

A&loAoynon epapproyng TNAEUETPLKNAG KOl NAEKTPOVLKAG EVTOpOTIAYLS O
TayomouAog Nikog kat ABavaoiog Nképtong

Perrotis College, GREECE

E-mails: nic.tac@gmail.com and agerts@afs.edu.gr

NepiAnyn

Itnv gpyaocia auth e€etaletal n Asttoupyia Kol QVATTTUEN HLOG VEQC TIELPAUOTLIKAG
epappoyng tnAepetpikng mayidag (tumou Funnel trap) mapakoAolBnong eviouwy,
HE OKOTO TNV €€ amootacewC mapakoAouBnon kot afloAdynon twv MANBucouwv
Slapopwv eldbwv eviopwv kat tnv efaywyn debopévwv. H mayidba auty Ba
efumnnpetel TNV OAOKANPWUEVN OVTLUETWITLON TOU EVIOUOU OTOXOU OTa TAaiola
epapupoywv Mewpylog AkplBeiag kot TPOoypapUATwy oAOKANPWUEVNG Slaxeiplong
gvtoponpoaotaciag. Mo Tov okomo autod xpnolponolnonkav mayideg tumou Funnel
trap, tpomomolnuéveg Pe KataAAnAoug aloOntripeg, £Tol WOTE va sival duvatn n
kataypadn Tou¢ amd otnv thAepdetplk povada kataypadng(data logger) kot n
OUTOMATN OE TPAYHOTLKO Xpovo (real-time) petadopd twv dedopévwv o acdain
server tn¢ etaipiag Scientact AE, n omola pog mapaxwpnos dSwpPedv XwpPo OToV
server NG KaBw¢ Kat tnv povada tnAepetpiag (Data logger and telemetry). Ta
anoteAéopata Twv Soklpwy Kal emiBefalwoswyv €6el€av Ot n apxn Aeltoupyiog
elval owot Kot ol nAekTpovikEC Koataypadéc emiBefaiwbnkav pe  emToma
KOTOUETPNON TwV eVIopwv. MNepattépw afloAoynon tng nayidag eival oe €€EALEN
nepthappavopevng epappoync otov Mepapatiko eAawwva tou Perrotis College
NEEeLC KAELOLA: TNAEUETPLO, NAEKTPOVIKN evTopomayida

Evaluation of a telemetric application and electronic insect trap.
Tachopoulos, N. and Gertsis, A.

Perrotis College, GREECE

E-mails: nic.tac@gmail.com and agerts@afs.edu.gr

Abstract
This study presents the development and function of a new experimental application
of a telemetric insect trap (funnel trap type) for the monitoring of insects, with the



goal to remotely monitor and evaluate various insect populations and collect data.
Tis trap will serve the integrated pest management of the target insect, in the
framework of Precision agriculture and integrated insect management programs. For
this purpose, we used Funnel trap type, modified to include appropriate sensors, in
order to be possible to record in real-time from the telemetric unit (data logger) and
automated the data transfer in a safe server of the SCIENTACT Company, which
provided free space in their server kai also the telemetry unit. The results from initial
tests verified the principle of operation and the recorded number of insects was
verified by manual counting. Further development of this trap is under way,
including the experimental olive grove at Perrotis College.

Key words: telemetry, electronic insect trap

Novel methods for integrated management of table olive processing waste water.
Patsios S.l., Kontogiannopoulos K.N., Karabelas A.J.

Laboratory of Natural Resources and Renewable Energies (NRRE), Chemical Process
and Energy Resources Institute (CPERI), Centre for Research and Technology Hellas
(CERTH)

P.O Box 6036, 6th km Charilaou-Thermi Road, Thermi-Thessaloniki, GR 57001,
GREECE.

E-mails: patsios@cperi.certh.gr, kkontogiannopoulos@cperi.certh.gr,
karabaj@cperi.certh.gr

*corresponding author

Abstract
Table Olive Processing Wastewater (TOPW) is a seriously polluting and difficult to
treat effluent, characterized by widely fluctuating pH and salinity, as well as high
concentration of organic matter and polyphenols. Various methods, including
physico-chemical, biological, thermal, and advanced oxidation processes have been
proposed for the treatment of TOPW with uncertain results. A systematic study on
TOPW management takes place in the Laboratory of Natural Resources and
Renewable Energies of CERTH during the last eight years. The study comprises:
a. systematic collection and analytical characterization of TOPW streams from
the main table olive processing methods;
b. development of a technology based on Membrane Bioreactor (MBR) as the
primary TOPW treatment step;
c. post-treatment of MBR effluent to render it appropriate for irrigation or
discharge.

Long term, laboratory-scale pilot experiments have demonstrated that MBR
technology, after appropriate acclimatization of the active biomass, is effective in
substantially bio-degrading TOPW, achieving very high removal efficiencies of both
organic matter (approx. 90%) and polyphenolic substances (more than 80%). The
membrane-based process exhibits stable performance at moderate biomass
concentration, whereas membrane fouling (the MBR technology's "Achilles heel")
can be successfully controlled through specific operating and cleaning protocols.



Various MBR effluent post-treatment options have been evaluated including ozone
treatment, coagulation, and nanofiltration. MBR effluent post-treatment with
nanofiltration exhibits the best performance in technical as well as economic terms,
yielding a clear and transparent effluent that meets the requirements of the Greek
legislation (Joint Ministerial Decree - JMD 145116/2011) for restricted irrigation
and/or groundwater recharge. A relevant patent application has been filed and a
full-scale demonstration plant based on this integrated TOPW management process
is under construction in a table olive processing facility in Chalkidiki (northern
Greece). Further R&D efforts are in progress to valorize TOPW through polyphenols
recovery.

Key words: wastewater, Table Olive Processing Wastewater (TOPW)

Toward the sustainable bioremediation of table olive processing wastewaters
coupled with the generation of value-added products

E. Papadaki® and F. Th. Mantzouridou®

! Department of Chemistry, Aristotle University of Thessaloniki, Thessaloniki, GREECE
Emails: epapadaki@chem.auth.gr and fmantz@chem.auth.gr

Abstract

Table olive processing wastewaters (TOPWs), including lye, washing waters and
brine, are generated through the various table olive manufacturing processes.
TOPWSs constitute a major environmental problem, mainly in Mediterranean
countries, due to their extreme pH values, high salinity, high organic load and the
presence of antimicrobial and toxic compounds. Moreover, large volumes of the
streams, up to 6 m>/ton of olive, are generated in a short period of time, reflecting
the magnitude of the problem. Currently, there are no specific regulations regarding
TOPW management and the practices applied include storage in evaporation ponds
or disposal into the environmental compartments. However, several studies have
been carried out dealing with the effective treatment of the streams. Among the
proposed approaches toward TOPW detoxification and/or valorization, biological
treatment turns out as the most ecologically and economically sustainable solution.
In this study, the relevant state-of-the-art methods and applications within the
biotechnological research using different microorganisms, operational conditions
and bioreactor design modifications is presented. In particular, the effectiveness of
TOPW detoxification by using activated-sludge, fungi or microalgae is evaluated with
regard to chemical oxygen demand (COD) and toxic phenolic compound content.
Regarding TOPW valorization, special focus is given to the production of methane-
rich biogas by anaerobic sludge digestion and the isolation of potential
microorganisms that can be used as starter cultures in olive fermentation. Also, the
proposed scheme for the simultaneous lactic acid and hydroxytyrosol production
through the treatment of TOPWSs with lactic acid bacteria is discussed. Further
considerations are needed for the implementation of the proposed wastewater
remediation and valorization strategies in industrial scale.



Keywords: table olive processing wastewaters, detoxification, valorization, biogas
production, starter cultures, lactic acid, hydoxytyrosol

Npotdoelg yia T Buwoun draxeipion Twv anofAntwy enefepyaociog emrpanédiog
EMAC MEOW PBLOTEXVOAOYIKWV MEOOSWV KAl TNV mapaywyn mpoioviwv uPnAng
nPooTIOEueVNG agiog

E. Nomadakn’ kat ®. Mavtloupiou®

1 TuApa Xnueiac, Aptototéleto Mavemtotipo Osaoaovikne, Oeooahovikn, EAAAAA
E-mails: epapadaki@chem.auth.gr kat fmantz@chem.auth.gr

NepiAnyn

Ta Stadopa otadla mapaywyng emtpanellog eAAg, odnyouv 0To OXNUOTIOUO UYPWV
anoBAntwv enefepyaciag smrpamellag eAldg (AApn, amovepa EKMIKPAVONCG Kol
€kmAuong). Auta ta amoBAnta xopaktnpilovtol amd akpaieg THEG pH, uyPnAn
TIEPLEKTIKOTNTA aAdTwv, UPNAO opyavikd ¢opTio Kol TEPLEXOUV EVWOEL HE
ovtipikpofBlakny kot Toflky Opacn, HE OMOTEAECHA VA OUVIOTOUV WEYAAO
nieptBaAlovtoloyiko Kivéuvo, Kuplwg yla TG xwpeg tTig Meooyeiou. To yeyovog OTL Ta
ev Adyw amdPANTa mapdyovtat oe peydhouc dykouc (éwe 6 m® avd tévo eAdc) péoa
O€ ULKPO XPOVIKO Staotnpa, au€Avel TNV KPLOLLOTNTA Ttou €XeL n Slaxeiplorn Toug.
AuTH TN OTLyuN, 8eV UTAPXEL CUYKEKPLUEVN VopoBeoia wg mpog tn Slaxeiplon Toug
KOL Ol TIPOKTIKEC ToU edappolovial meplappavouv tnv tomobetnon oe AlpveC
g€atuwong n tnv aneubeiag anoppuwdn oto meptBariov. Mapoda autd, Stadopeg
HEAETEC €xouv TpaypatomolnBel yla TNV amoteAecpotiky eneepyacia  Twv
amoBAATwWY. Metafl Twv MPOTEVOUEVWY HEDOSWV yla TN HElWON TNC TOELKOTNTOG
A/kat tnv aflomoinon toug, ot BLOAOYLKEC SlEpYaoieC amoTeAOUV TNV TILO OLKOAOYLKA
KOL OLKOVOULKQA BLWOLUN TTPOCEYYLON. TNV mapoloa pyacia, mapouotalovtal oL o
ouyxpoveg Blotexvoloylkeg péBodol yia tn Staxeiplon twv amoBARTwy eneepyaciag
eTutpanellag eAlag, Héow NG aflomoinong SladopeETIKWY  ULKPOOPYAVIOUWY,
ouvOnkwv dlepyaoiog kal TUMwWY Blroavtidpaotipwy. ZUYKEKPLUEVA, aflohoynOnke n
OIMOTEAECUATIKOTNTA HElWONG TNG TOEKOTNTAC TWV AMOBAATWY XPNOLUOTIOLWVTOC
gvepyomolnuévn AU, HUKNTEC 1 ULKPOAAYN Kol €xovtag w¢ OelKTeEC TO XNUIKA
OIOLTOUMEVO 0EUYOVO KOL TNV TIEPLEKTIKOTNTO OE TOELKEG POLVOALKEC EVWOELG. ITNV
katevBuvon tng aflomoinong twv amoBAntwy, &8k E€udoaon Slvetal otnv
napaywyn PBloagpiov mMAoUGLOU O HEBAVIO HECW avaePOBLAC XWVELONC KOl OTNV
QIMOUOVWON ULKPOOPYAVIOUWY TIOU UITOPoUV va Xpnotpomnolnfolv we KoAALEPYELEG
gkkivnong otn Upwon tne eAtag. EmutAgov, oulntOnke n duvatotnta mapAAANAngG
mapaywyrn YaAaktikou of€oc kot udpofuTupocOAnG HEOW TNG (UHWONG TWV
armoBAATwWY pe yohaktika Baktrpla. EmutAgov, oculntolvtal oL KPIOLUES TTAPAUETPOL
TNV KALLAKWON TWV TIPOTELVOUEVWY BloSLEpyaoLwV OE Blopnxavikn KALpaka.

Né€elg-kAeldLa: amoPAnta emnefepyaoiog emtpanéllag eAag, peiwon toflkotnTag,
aflomoinon, Bloaéplo, KAAALEPYELEC EKKIVNONG, YOAQKTLKO 0V, USPOEUTUPOCOAN




Insights into the processing of Spanish natural olives

Brenes, M., Romero, C. Garcia, P., De Castro, A. and Medina, E.

Instituto de la Grasa (IG-CSIC), Buiding 46, Ctra.Utrera km 1, 41013-Seville, SPAIN
E-mails: brenes@cica.es, crb@cica.es, pedrog@cica.es, amillan@cica.es,
emedina@ig.csic.es

Abstract

According to the “Trade Standards Applying to Table Olives” (International Olive
Council, 2004), natural olives are those harvested with green, turning colour or black
surface colour which are placed directly in brine without any alkali treatment. In
Spain, this trade preparation represents less than 5% of total production although
consumer’s demand is increasing, particularly for organic olives. Empeltre, Alorefia,
Verdial, Manzanilla, Gordal, Cornezuelo, Cacerefia and Arbequina are the main olive
cultivars processed as natural olives. Green and turning colour olives are currently
fermented in acidified brine to avoid microbial spoilage whereas black olives are put
directly in brine where lactic acid fermentation is not wanted. Many changes occurs
during fermentation of natural olives, in particular colour of green olives darken due
to chemical and enzymatic oxidation of the phenolic compounds, and their firmness
is also affected mainly at low pH and high ambient temperature. One of the main
drawbacks of this type of olives is the slow debittering process needed to make
palatable the product. Debittering is carried out first by an enzymatic hydrolysis of
the oleuropein followed by the chemical hydrolysis of this substance and its
derivatives under the acidic environment of the fermentation brine. The whole
debittering process may last for months although it depends on many factors.
Nevertheless, this process can be accelerated favouring the oxidation of the
oleuropein present in the olive flesh. Despite the colour variability, destoning
problems and high sodium content in natural olives, this product is increasingly
appreciated by consumers because of their high content in bioactive substances,
such as phenolic compounds and triterpenic acids.

Keywords: table olives, debittering, fermentation, phenolic, valorization

Full paper attached
Insights into the processing of Spanish natural olives

Brenes, M., Romero, C. Garcia, P., De Castro, A. and Medina, E.
Instituto de la Grasa (IG-CSIC), Buiding 46, Ctra. Utrera km 1, 41013-Seville, Spain

E-mails: brenes@cica.es; cromero(@csic.es; pedrog@cica.es; amillan@cica.es;
emedina(@ig.csic.es

Abstract

According to the “Trade Standards Applying to Table Olives” (International Olive
Council, 2004), natural olives are those harvested with green, turning colour or black
surface colour which are placed directly in brine without any alkali treatment. In
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Spain, this trade preparation represents less than 5% of total production although
consumer’s demand is increasing, particularly for organic olives. Empeltre, Alorefia,
Verdial, Manzanilla, Gordal, Cornezuelo, Cacerefia and Arbequina are the main olive
cultivars processed as natural olives. Green and turning colour olives are currently
fermented in acidified brine to avoid microbial spoilage whereas black olives are put
directly in brine and lactic acid fermentation is not wanted. Many changes occurs
during fermentation of natural olives, in particular colour of green olives darken due
to chemical and enzymatic oxidation of the phenolic compounds, and their firmness is
also affected mainly at low pH and high ambient temperature. One of the main
drawbacks of this type of olives is the slow debittering process needed to make
palatable the product. Debittering is carried out first by an enzymatic hydrolysis of the
oleuropein followed by the chemical hydrolysis of this substance and its derivatives
under the acidic environment of the fermentation brine. The whole debittering process
may last for months although it depends on many factors. Nevertheless, this process
can be accelerated favouring the oxidation of the oleuropein present in the olive flesh.
Despite the colour variability, destoning problems and high sodium content in natural
olives, this product is increasingly appreciated by consumers because of their high
content in bioactive substances, such as phenolic compounds and triterpenic acids.

Keywords: table olives, debittering, fermentation, phenolic, valorization
Introduction

Spain is the main producer country of table olives with an annual production
of approximately 550000 tons a year, the Spanish-style green olives and the black ripe
olives being the two main types of table olives elaborated in the Spanish factories.
These two alkali debittered olives account for around 95 % of the total production
thereby the elaboration of natural olives, which are not debittered with sodium
hydroxide, is negligible. However, these natural olives are very appreciated for home
consumption and local markets as well as by organic consumers.

The main Spanish natural olives are those prepared with the Empeltre (3000-
6000 tons/year), Alorefia (2000-4000 tons/year), Verdial, Manzanilla, Gordal,
Cornezuelo, Cacerefia and Arbequina cultivars, among others. Most of these olives
are harvested with green/yellow or turning color except the Empeltre olives that are
picked overripe with black color.

These natural olives are rich in bioactive substances and are wanted by
traditional consumers but they are not generally accepted by worldwide consumers
due to their color variability, soft texture and high sodium content. In addition, the
debittering of these olives is a very slow process that lasts for months or even years
that limits their processing in factories.

Fermentation of natural olives

11



After harvesting, green and turning color olives are washed and put into the
fermentation tanks or alternatively they are directly introduced into small drums for
low scale production. In both cases the fruits are covered with a brine of 6-9 % NaCl
content whose strength is continuously increased for months up to 6-8 % at
equilibrium. At the first stages of the fermentation, putrid, butyric and vinegar
malodorous spoilage may occur, mainly if the hygienic conditions are bad, so that the
initial acidification of the brine is recommended with either acetic or lactic acids to
maintain the pH below 4.3.

A rare spoilage defect may also appear in the flesh of green and turning color
olives which is characterized by areas of soft tissue due to pectin degradation caused
by yeast strains (Golomb et al., 2013) although the participation of lactic acid bacteria
must not be ruled out. Less common is the formation of gas pocket in the flesh of
these olives unlike to black olives that are very prone to this spoilage defect.
Consequently, the latter olives are currently fermented under aerobic conditions that
also favor darkening of the fruit and debittering process due to recirculation of brine
(Garcia et al.,, 1984). By contrast, green olives are maintained under anaerobic
conditions to avoid color fading due to polyphenols oxidation (Ramirez et al., 2015).

Yeasts are the prevailing microorganisms during the fermentation stage of
natural green and turning color olives due the presence of anti-lactic acid compounds
in the brines (Medina et al., 2009). Among these compounds, the dialdehydic form of
decarboxymethyl elenolic acid linked to hydroxytyrosol (HyEDA) that results from
the enzymatic hydrolysis of oleuropein and demethyl oleuropein (Figure 1) shows a
very high antimicrobial activity. However, growth of lactic acid bacteria can be
detected in fermentation tanks, particularly in those containing sweet olive cultivars
with low content in the HyEDA precursors, when the ambient temperature is warmer
at the beginning of the fermentation process, and if the strength of the brine is low
(Medina et al., 2010).

12
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Figure 1.- Hydrolysis of oleuropein during processing of natural olives.

On the other hand, natural black olives of the Empeltre cultivar are fermented
in brines without any initial acidification, and therefore the final pH can range
between 4.2 to 4.5 units (Figure 2). In addition, lactic acid fermentation is not
desirable so that pathogenic microorganism could grow.
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= 4.8
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days of fermentation

Figure 2.- Evolution of pH in brine during fermentation of Empeltre black olives in
industrial tanks.

However, it must be noted that a 5-log population reduction of foodborne
pathogenic bacteria (Escherichia coli, Salmonella enterica, Listeria monocytogenes
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and Staphylococcus aureus) is reached between 5 and 10 min in natural olive brines
(Medina et al., 2013).

Debittering

Figure 1 shows the degradation of oleuropein during fermentation of natural
olives. A rapid enzymatic hydrolysis of this glucoside is firstly carried out followed
by a slow chemical degradation. The enzymatic hydrolysis of both oleuropein and
demethyloleuropein gives rise to the bitter substance HyEDA that is chemically
hydrolyzed into the non-bitter hydroxytyrosol (Figure 3).

3500
3000
2500 - {Pulp
= 2000
=
21500 ¢
21000
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HyEDA
(Oleuropein derivative)

mg/L

0 50 100 150 200 250 300
Days

Brine

Pulp

mg/kg or mg/mL

500 - Hydroxytyrosol

0 1 1 1 1 1 J
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Days

Figure 3.- Evolution of HyEDA and hydroxytyrosol in the pulp and brine of olives of
the Empeltre cultivar during their fermentation process.

Therefore, the debittering of natural olives is a very slow process that may be
influenced by many variables such as the olive cultivar, chemical conditions of the
brine and ambient temperature, among others. A soft heat shock (60 °C, 15 min) on
olives can inactivate the P-glucosidase activity and, consequently, formation of
HyEDA but a very high concentration of the bitter oleuropein remains in the brine and
the olive flesh for months (Ramirez et al., 2017). By contrast, olives submitted to an
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overpressure of oxygen can rapidly lose their bitterness due to oxidation of both
oleuropein and HyEDA (Ramirez et al., 2016).

Nutritional valorization

Table olives constitute an important component of the Mediterranean diet, and
their world consumption has steadily increased during the last decades. Besides their
content in olive oil, fiber, vitamins, minerals and proteins, table olives are rich in
bioactive substances such as phenolic compounds and triterpenic acids. In fact, these
substances have been attributed with many beneficial properties for human health (EC
2012; Lozano-Mena et al., 2014). There are many factors that influence the
concentration of these bioactive substances in table olives, among which the cultivar
and the alkali treatment are very determinant (Romero et al., 2004; 2010; Alexandraki
et al., 2014). An example of this can be observed in Table 1. The concentration of
phenolic compounds, particularly hydroxytyrosol, and triterpenic acids in Spanish
natural olives is much higher than in alkali treated olives (Romero et al., 2004) ,
which must contribute to the nutritional valorization of this product.

Table 1.- Phenolic compounds (mg/kg) and triterpenic acids (mg/kg) in commercial

Spanish natural olives.

Total Maslinic Oleanolic Total
Cultivar Hydroxytyrosol  phenolics acid acid triterpenics
Gordal 389 563 488 131 619
Manzanilla 514 680 1303 417 1720
Hojiblanca 676 836 1785 862 2647
Alorefia” 60 241 938 180 1118
Cuquillo 836 1290 1496 615 2111
Empeltre 739 1003 1841 897 2739
Empeltre® 974 1396 1852 829 2681

¥Cracked olives. "Packed without cover brine.
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Recent developments in genomics fields and their application in olive tree
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Abstract

The rapidly advancing discipline of genomics fields, propelled by a veritable
explosion in sequencing efforts and allied technologies, is enabling exquisitely
detailed insights into almost all genomes, including plants. The current
developments in the different fields of plant -omics, including genomics,
transcriptomics, epigenomics, and metagenomics will be mentioned. The main
results concerning Olea genome, architecture, structure and function, its origin and
domestication will be presented. Like all plant lineages Olea’s evolutionary histories
include several whole genome doubling events proving that Olea is a polyploid
species too. Most non-genic DNA (~63 % of the wild genome and ~53% of the
cultivated genome) consist of active, epigenetically silenced and dead-decaying
Transposable Elements. The opportunities offered by application of this knowledge
to Olea genetic material and germplasm resources, to Olea breeding, production and
certification of propagations material, as well as different cultivation schemes will be
discussed. The suit of epigenetic regulatory mechanisms (DNA methylations, Histone
modifications and of small RNAs) involved in regulating genes for olive oil
biosynthesis will also be mentioned. Emphasis will be given to table olives
production and processing, traceability and accuration quantitative of adulterations
of Olea products (table olives and olive oil, among others).

Lastly, time will be devoted to results of metagenomics analysis reviewing of
probiotic Bacteria (¥60%) as well as probiotic Archaea (~40%) microorganisms
associated with olive trees, as well as with fermented table olives. Their nutritional
values for human nutrition and human health will be presented.

Mapping the quality characteristics of Greek table olives

Elena Utevska, Styliani Tsipeli, Tamara Kichukova, Tryfon Adamidis, Maria Gougouli,
Kyriaki G. Zinoviadou

Perrotis College, American Farm School, Thessaloniki, GREECE (all authors)

E-mail of corresponding author: kzinov@afs.edu.gr

Abstract

Table olives is the most important fermented vegetable product in the western
world and of great economic importance for Greece where out of the 200.000 tones
that are produced annually more than 50% are exported. A great number of studies
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have demonstrated that consumption of table olives can be beneficial for our health
due to the high levels of functional compounds. Interestingly table olives are one of
the few fermented products of plant origin that can also be carriers of probiotic
bacteria. However, the nutritional value, the physicochemical characteristics as well
as the probiotic potential are highly affected by the variety, the degree of ripeness of
the olive fruit as well as the processing and preservation method applied. The aim of
this study was to evaluate the variability in the physicochemical characteristics such
as colorimetric parameters, hardness, salinity and water activity as well the probiotic
potential of several table olives found in the Greek market. It was found that all the
parameters varied greatly among the samples.

Keywords: quality mapping

Opentikn Kot £6adpoAOYIKN) EMLOKOTNON EAQLWVWY ETULTPATENOG EALAG (TMOWKIALQL
XaAKLSLKNG) oTOUG VOROUG OecoaAovikng Kot XaAKLOLKAG

0. Xatlnotddnc, E. Metatd, M. Wwpd, A. Mrouvtha, T. Stpikoc, @. Mamasomoulog
Ivotitouto Edadoldatikwv MNopwv Oecoahovikng (0€pun), 57001, Oscoaiovikn
"E-mail: chchatzista@gmail.com

NepiAnyn

ITnv mapouoa HEAETN Topouclalovtal T AnmoTeAEoHATA €VOG PeEYAAou aplOuou
Selypatwyv edadwv Kot UAAWY eAalwvwy BpWwoLUNG €ALAC, TTOU SLOXELPLOTNKE TO
Ivotitouto Edadoidatikwv MNopwv Oecoadovikng, kata tnv tpletia 2015-2017. Ano
Ta anoteAéopata autd mpoékue avemapkela N ota pUAQ o mocoota amo 49-
70%, yla apdeuOpUeEVOUG Kol EEPLKOUC EAALWVEG, avTioTolyxa, eVvw avemapkela o K
eudaviotnke mepimou oto 30% Twv eAalwvwy. H Bpemtiky Katdotaon Twv GUAAWY
oe P Atav yevika KaAr, evw to pakpoBpentikaCa kat Mg HeTpriOnkav os €MapKeig
OUYKEVIPWOEL, HUE TNV OVEMAPKELA va TEPLOplleTal o mocootd <10% Twv
Selypatwyv. Ano ta yvootolxeia, EAepn napouoiaoce To B, og mooootd ano 48-80%
yla opSeuOpeVOUC Kol EEPLKOUC €AALWVEG, avVTioTOlXa, €vw oofaprny €wg Amia
avenapkela Mn gpdavicav ta pUALa, o TocooTo 80% Twv delypdTwy, Kot otig SUo
katnyopiec ehawwvwv. EAewpn Zn mapouciacav ta ¢UAa oto 14-21% Twv
SelypATWY, PE TO HEYOAUTEPO TTIOCOOTO VO TTAPATNPELTAL OTOUG EEPLKOUC eAalwveg. O
Cu eixe €wg kat 3,5 popéc uPnAdtepn ouykEvipwon ota GUANA Twv aPdeUOUEVWY
ehatwvwy. Avadopikd e TG eSadIKEC CUVONKEC TWV EAQLWVWVY BPwWoLUNnG eALAC, Ta
ebadn o€ Mooootd 42% eival aAkoAkng avtidpaong (pH> 7,8), evw mtwyn ivat n
TIEPLEKTLIKOTNTA TwV £6adwv O opyaviki ouacia, agpou Tepimou to 60% auTtwv EXEL
QVvemapKn €w¢ oAU xapnAd enineda (<2%). Eniong, 1o 62% twv edadwv Bpwaotung
eA\LAC mapouolalel avemapkela P, evw yla To evoAAOKTIKO K To avtiotolyo mooootd
ehatwvwyv Tou eudavilouv éNewpn eival mepimouv 30%. AmO TA LYVOOTOLXELQ,
HEYOAUTEPN aveMApKela mapouclalouv ta £6adn o B kat Mn, Ye TOOOOTA TOU
Kupailvovtal and 75 éwg 85%, avtiotolya. INUOVTLKY OVETIAPKELA TTAPOUCLAlOUV O
Zn, o Fe kat o Cu, og mooootd 52%, 16% kat 17% twv edadwv, avtiotolya. TEAOG, Ta
edadn eival (oe moocootd 94%) HEONC UNXOVIKAG ouotoaong To lvotitouto
ESadoidatikwv Mopwv Oeooalovikng, aflomolwvtag TNV MOAUETH eUmelpia Tou,
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aveémntue kal epapuolel Aoylopika cUuBouAeuTIKAG Atmavong o deSopéva edadoug
kot dUAwV, KaBw¢ Kal o cuvduaouo Twv duo.

Table olives texture in relation to the different processing technologies:
relationship between ultrastructural, rheological and sensory analyses
Lanza B.

Council for agricultural research and economics (CREA)

Research center for engineering and agro-food processing (CREA-IT)

Via Nazionale 38, I-65012 Cepagatti (PE), ITALY

Abstract

A series of transformations occur in olive fruit both during ripening and processing.
In particular, significant changes of the microstructural composition affect the
flavour, texture, nutrients and overall quality of the end product. Texture is one of
the sensory quality attributes of greatest importance to the consumer acceptance.
Information provided by sensory and rheological measurements of olive tissues were
compared with those provided by ultrastructure of fracture surface by scanning
electron microscopy (SEM) to better understand the complex relationships that
contribute to create the texture profile of table olives and to be helpful in the
screening and training the assessors of a sensory panel.

The Table Olives as Functional Food and their Role in Preventing Oxidative Stress
A. Kiritsakisl*, S. Kailis®, E.L. lorio®, D. Gerasopoulos4,

K. Kiritsakis® and N. Sakellaropoylos®

! Greek Observatory of Oxidative Stress, Thessaloniki, GREECE

2 Australian Mediterranean Olive Research Centre, Perth Western AUSTRALIA
*International Observatory of Oxidative Stress, Salerno, ITALY

* Department of Agriculture,Aristotle University of Thessaloniki, GREECE

>Ph.D. Candidate, Aristotle University of Thessaloniki, GREECE

®Sakelaropoylos Organic Olives, Sparti, GREECE

*E-mail: kyritsak@gmail.com

Abstract

Oxidative stress (OS) is an abnormal response to exogenous and/or endogenous
stressors, including, among others, cigarette smoke and infectious diseases, causing
a dysfunction of the redox system. Due to this dysfunction, reactive oxidizing species
(ROS) get partially or totally out of the antioxidant control, thus causing an
impairment of cell signaling and defense with potential physical and chemical
changes in the whole body, finally leading to the oxidative stress syndrome (OSS).
Thus, the latter is caused from the unbalance between the antioxidant constituents
of the diet and the presence of free radicals in our body. OSS may lead to more than
one hundred diseases including stroke, myocardial infarction, diabetes, colitis,
neurodegenerative disorders, cancer and early aging. Table olives as well as other
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olive tree products contain phenolic compounds acting as functional compounds in
our body, protecting it from different diseases related to oxidative stress. It is
interesting to note that polyphenols, found in olives, may protect inflammation and
can even exert antimicrobial and antiviral activity. The benefits of table olives as
functional foods have been predominantly based on evidence from studies on its
minor components, especially polyphenols and often in the context of the
Mediterranean diet. Table olive consumption tends to portray a worldwide increase,
due to the beneficial impacts on health of the so called functional products of high
added value. On this base the aim of this paper is to provide the available
evidence why table olives are considered as an important functional product, which
may protect our body from oxidative stress and its related diseases, thus potentially
prolonging our life.

Key words: functional food, oxidative stress

Development of a Sweet Olive Snack

Evi Psounou-Prodromou, Yannis Prodromou

Yanni’s Olive Grove, Nea Tenedos 63200, Chalkidiki, GREECE
Kyriaki Zinoviadou, Nikos Chatzilias

Perrotis College kzinov@afs.edu.gr

Abstract

Table olives are the products prepared from sound fruits of the cultivated olive tree
(Olea europaea L.) and are a common and well-known food commodity in the whole
Mediterranean area. Interestingly, there is an increasing trend regarding the
consumption of table olives and just in the EU approximately 600.000 tonnes are
consumed annually. However, despite the presence of various bioactive compounds
in table olives they have not been considered as an alternative health snack due to
the relatively high salt content. The aim of this work was to develop a convenient
ready to eat and totally liquid free olive snack with low salt content. For his reason
naturally fermented Chalkidiki olives were used and were dehydrated after the salt
reduction. The final olive product was mixed with various dried fruits and packed
into convenient and light stand-up pouches. The preservative free final product has a
shelf-life of 12 months and the most important is that it has a deliciously sweet and
savory taste, giving the Chalkidiki table olives a different and new market
perspective. The development of this one-of-a-kind product was done at the
premises of the company Yanni’s Olive Grove, under the care of the Perrotis College,
Krinos Olive Center, AFS.

Biological Cultivation of Olive Tree in Fthiotida

Giorgos Doutsias

Chairman of the Board of Directors of D.O.E.P.E.L., Agronomist, former General
Manager of “Elaiourgiki”, cultivates a variety of organic table olives, mainly

20



“Konservolia” and “Kalamata” in the region of Agios Konstantinos and Stylida
Fthiotida

Abstract
The experience, the difficulties and the prospects of olive cultivation, when
cultivated in a biological way, will be shown in the presentation.
The presentation will move around three axes:
1. The factors of fertilization, plant protection and other cultivation care
2. The certification process
3. The added value that the product takes on when certified organic
The presentation will conclude whether the cost and expenses are efficient.

Evaluation of a biological foliar fertilization system, in the production and quality
of olives

Gertsis, A. and K. Zoukidis

Perrotis College/ American Farm School, Thessaloniki, GREECE

E-mails: agerts@afs.edu.gr and kzouki@afs.edu.gr

Abstract

Long term studies are needed to evaluate fertility management practices and
products in perennial species. Olive represents one of the most important tree
species in Greece and the impact to the economy and the culture is of paramount
value. Studies were established in the Perrotis College and at a collaborative Olive
grove, in Halkidiki, Greece (Yannis olive grove). Both olive oil (var. Arbequina and
Koroneiki) and table olives for mixed production (var. Halkidiki), are produced in the
specified groves. The management practices compare conventional treatments with
trees treated with a special foliar fertilizer system (SANOVITA Concept) The objective
of this study, is to evaluate the possible effects of an innovative foliar fertilizer
system, composed of three parts: a mineral fertilizer in a micronized formulation, a
biostimulant and an amino acid compound. Half of the grove is sprayed with the
system at three growth stages (one application before flowering and two
applications aftermath), while the growers apply conventional management to the
entire grove. Results from the last three years, have shown that the additional
application of the foliar system has resulted to statistical significant yield increases
and an improvement of the overall quality of the table olives and olive oil, and it has
also reduced insect and disease problems. The study will be continued for additional
years comparison.

Key words: foliar fertilizer, SANOVITA, table olives, Halkidiki, Arbequina, Koroneiki
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Arthropod Biodiversity in Olive Orchards under Organic and Conventional
Agricultural Farming
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(ELGO), Heraklion, GREECE.

A. Economopoulos, Laboratory of Applied Entomology, Department of Biology,
University of Crete, Heraklion, GREECE.

E-mail: economop@uoc.gr

Abstract

Oliviculture is of great socio-cultural and economic significance for Greece, and, for
decades, it has been conventionally managed. It was only in the 80s that conversion
of olive cultivation to organic farming started to evolve. The olive quality is
improved under organic farming, because this agricultural system, aiming to achieve
sustainability, relies on ecological processes and biodiversity rather than the use of
chemical inputs. For example arthropods provide a variety of ecological services
within organic agriculture, such as biological control of olive pests, and nutrient
recycling. Arthropods are commonly used in sustainability assessment as
bioindicators of the impact of agricultural systems.

In the current study, the impact of different agricultural systems on the arthropod
fauna was examined in two regions on Crete island, one of the main producers of
olive in Greece: one humid near the sea coast (Kalyves, Apokoronas, Western Crete),
and one less humid in Messara plain (Petrokefali). Arthropod Diversity was
compared under organic, abandoned and conventional agricultural management
systems. Arthropod specimens were sampled from both the soil and the canopy
using a novel approach combining three different trap types, over two consecutive
years. The region of Kalyves showed a higher diversity in term of species richness,
while among studied taxa, Coleoptera and Araneae were identified as promising
bioindicator candidates for further testing. Overall, this study provided useful
indications on the responses of the major arthropod taxa present in the Cretan olive
agroecosystem to organic farming.

Key words: arthropods, diversity, bioindicator
This work was conducted in the framework of a PhD study at the Department of
Biology, University of Crete.

Challenges and Opportunities in the Table Olives Sector: The case study of the USA
specialty retail sector
Constantinos Constantinidis

Abstract

Within the context of a changing US retail environment, the table olive sector is
faced with some particular challenges. The overall consumption of table olives is
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declining, though imports are remaining stable. Overall household penetration of
table olives is low, which is particularly pronounced across certain demographics.
The growing fragmentation of shopper loyalty across channels increases the
complexity of distribution and access to market. At the same time, there are
significant changes in US eating culture that both drive and result from the before
mentioned changes.

Despite these challenges — or perhaps because of them — there are unprecedented
opportunities, if we are able to unlock them. Table olives are aligned with many
long-term trends, including a growing Specialty Foods sector and continued growing
interest in exciting and international foods as well as better-for-you foods. To exploit
the opportunities that are arising, the Table Olive Industry needs to focus more on
the needs of underpenetrated segments and channels including:

e Millennials: the dominant buyers of Specialty Foods

e Underrepresented demographics

e Growing alternative channels (online, convenience)

Table Olives already have all the characteristics required to attract these consumers.
What we need is a change in mindset from producing a commodity to creating a
product offering that is engaging, relevant and accessible.

TELEOLIVA: Traceability and Big Data in the smart monitoring of the value chain to
improve the overall competitiveness of the Agri-food Table Olive sector

Rafael Pleite Gutierrez, Global Olive Consulting S.L., Seville, SPAIN

E-mail: info@global-olive.es

Abstract

TELEOLIVA is an easy to use, fast and efficient system that is getting to improve
guantitatively and qualitatively the process of elaboration of table olives. The
system consists of an interactive online platform and mobile app that will allow the
companies to obtain objective, specific and in real time data about the different
steps of their production process. Moreover, the application of business
intelligence technologies will result in the parameterization of the different stages,
creating process patterns throughout the time that will allow implementing
predictive process management, which will lead to significant economic,
operational, environmental and social improvements.

For green Spanish style olives, the main benefits are:

e The optimal timing of collection of the fruit and the optimal timing of soda
treatment it can be objectively defined.

e The companies can monitor the fermentation process,

e The companies parameterize the most critical aspects of packaging, such as
color and texture and predicted the duration of the process, ahead of in the
decision-making.

For natural black olives, the main benefits are:
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e During ripening on the tree, the system measures the exterior color and
interior of the olives, which allows registering the rate of maturity before
reaching the olives factory and along all the collection.

e During the natural fermentation, the system measures the exterior color of
the olives which allows predicting the final moment of the fermentation
process, and plan for packaging and subsequent sale.

e During the packaging process, TELEOLIVA allows you to objectively measure
the color of the finished product and define an extra so far non-existent
guality parameter.

e Monitoring these parameters allows defining more clearly and objectively,
the standard of particular quality of each company, compare between
different years and places of origin of the olives as well as separating the
olives in different batches, according to the requirements of different
customers.

e Finally, the information recorded by the system TELEOLIVA, will bring value
to the current system of traceability of each company, positioning it better
with respect to the rest of its competitors.

Key words: TELEOLIVA, big data, traceability

Application of compositional data analysis to table olive fat

Garrido-Ferndndez, A. and A. Lépez-Lépez

Instituto de la Grasa, Campus Universitario Pablo de Olavide, Building 46, Ctra.
Sevilla-Utrera, km 141013. Sevilla, SPAIN.

E-mails: garfer@cica.es and all@cica.es

Abstract

The analysis of foods relates to the determination of a series of components in a
certain amount of product (e.g. mg, g, or kg). Besides, not all the compounds present
in them are of interest or can be determined. These circumstances provide such data
of specific characteristics. Aitchison (1986) in his book “The statistical analysis of
compositional data” established that this type of figures belong to the Simplex and
requires specific tools for their study. In this case, the interest is focussed not on the
individual values but the relationships among them; however, such information has
been traditionally, and unproperly, analysed as belonging to the Euclidean space.
Over the last decades, numerous exploratory techniques have been developed for
the new statistic. Among them, variance arrays, compositional biplot or dendrogram
should be mentioned. When studying the transformations during table olive
processing, it was evident that the data collected from their fat analyses agree with
the Aitchison definition and should be treated using the new methodology. The
usefulness of these techniques for the study of the fatty acid and minor component
changes in table olives will be illustrated with various examples. The compositional
data analysis would be satisfactorily applied to them, at least, with similar results
than the conventional statistics. Particularly noteworthy is the ilrtransformation of
compositions, which changes the original data in the Simplex into coordinates in the
Euclidean space where the new data set can then be submitted and adequately
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studied with to the battery of the conventional multivariate techniques, all of them
developed for this space. To notice, that the new statistic could also be applied to
the diverse categories of olive oil.

Key words: Table olive, olive fat composition, multivariate analysis, compositional
data analysis, Alorefia de Mdlaga DOP.

Social Media Strategy in Brand Formation — Case Study: “5”

T. S[g)(rogoulos1
! Department of International Business, Perrotis College, Thessaloniki, GREECE

Abstract
This paper presents the role of Social Media Strategy in Brand Formation and the
case study of “5”, a dynamic Olive Oil Startup Brand.

Background

A wide number of Olive Qil Brands appeared in Greece the last 10 years. However
few of them met long term success in the international market. The most notable
examples in have been the establishment of “Ultra Premium” Brands, mainly “A” and
“5”. Both brands designed and implemented an effective marketing strategy, and
especially in the case of “5”, the use of social media & digital marketing was a
determining factor for the success of the brand.

Implementation

An analysis of the marketing strategy and the role of social media and digital
marketing behind “5” were developed based on the review of the relevant
bibliography on e-Commerce, Digital marketing and Startups. Campaign Goals,
Results and integration with overall marketing and branding strategy is analyzed.

Outcomes and impact

The comparison between “5” case study and academic frameworks on Digital
marketing and social media will be presented and discussed. The results will provide
useful and practical guidance to Agricultural and Olive Qil Startup ecosystem,
including entrepreneurs, business angels, venture capital companies and
government policy planners. The study will highlight key success factors at different
areas related to digital marketing and social media planning (targeting, segmentation
integration with overall strategy) through different stages of development and
provide a better understanding for Olive Oil and Agricultural Startup
evaluation. Furthermore, a set of best-practices conclusions will be presented.

Lessons learned

The lessons learned from this analysis will have an impact on various stakeholders
involved in Olive Oil and agricultural Startups establishment and development
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(producers, business angels, entrepreneurs, venture capital companies, etc). In
addition, the study will highlight key factors for further research.

Keywords: Social Media, Digital Marketing, Business Model Innovation, Branding,
Extra Premium

Increasing Market Share for Chalkidiki Table Olives in the US Table Olive Market
Alvestegui, Al DeRosier, A.}, Dale, C.}, Kounininis, A.!, Hersh, R.>, Elmes, M.}, and
Rotsios, K.2

! Worcester Polytechnic Institute, Worcester, MA, USA.

2 perrotis College, Thessaloniki, GREECE

Abstract

The objectives of this study are to a) identify and understand the factors that
influence consumption of table olives in Massachusetts US, b) assist the ability of
Chalkidiki olive producers/processors to meet Massachusetts Consumer preferences,
and c) identify the challenges faced by Chalkidiki table olive producers/processors
both domestically and abroad. To accomplish the above, mixed research methods
approach was used. Based on the findings, the ideal taste of table olives is presented
and new consumer segments are identified. Furthermore, the product
characteristics processors can change in order to better meet the consumers’
preferences are discussed. Finally, the challenges currently faced by
producers/processors are presented and analyzed.

Keywords: Chalkidiki variety, Consumer purchasing habits

Analysis of fatty acids, phenols and processing residues of California-style ripe
olives

Selina Wang
PhD, Research Director, UC Davis Olive Center

E-mail: scwang@ucdavis.edu

California-style ripe table olives are the most common type of table olive produced
in the US. However, concentrations of fatty acids, phenolics, processing residues
such as sodium benzoate and ferrous gluconate, and potential toxins such as styrene
and acrylamide have been poorly studied. Styrene and acrylamide are neurotoxic
compounds found in CA-style black olives as by-products of processing, although the
mechanisms of formation are unclear. The goal of this project was to quantify fatty
acids, antioxidant compounds, residues and toxins in commercial California-style
olives and identify strategies to improve the safety and quality of these products.
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Fatty acid profile was not affected processing method, as domestic black and green
ripe Manzanilla olives showed no difference in their fatty acid profiles. Oleic acid was
the primary fatty acid present in all the studies samples. Green ripe olives contained
higher phenolics and a-toocpherol than black ripe olives, possibly due to elimination
of air bubbling and reduced oxidation during processing. All commercial samples
except one imported product were below legal limits for processing aids. Imported
products had significantly higher levels of styrene compared with domestic products.
Green ripe olives had no detectable styrene and lower acrylamide concentrations
compared with black products. The results of this study not only showed the
potential health benefits of California-style ripe table olives from fatty acids and
phenolics and but guided future research into eliminating mechanisms for these
neurotoxins.

Keywords: California-style ripe olives, phenolics, fatty acids
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The olive fruit fly microbiome: Advantage or Achilles’ heel?

Maria Kalyval, Frances Blow?, loannis IIiopoqus1 and Anastasia Gioti*®.

! Department of Medicine, University of Crete, Heraklion, GREECE.

2 Department of Entomology, Cornell University, Ithaca, NY, USA.

3Bioinformatics Lab, Perrotis College, American Farm School, Thessaloniki, GREECE.

Abstract

Olives represent the most important Greek agricultural product, accounting for over
USS700 million in export value. The fruit fly Bactrocera oleae is a major olive pest,
infesting up to 40% of Greek olive trees. The insect’s larvae feed within the fruit and
render it vulnerable to secondary infections, leading to a severe deterioration of the
final product. Currently, US$35 million p.a. is spent on pesticides that only
temporarily limit the B. oleae populations. Most importantly, the insect’s larvae have
the unique ability to develop within unripe olives, resulting in fully damaged annual
crops.

The ability to survive and develop in the hostile environment of the unripe olive,
where nutrient availability is poor, can be achieved through adaptations of metabolic
behavior. The latter is directly affected by bacteria residing in the insect gut, which
can be difficult to study due to our inability to grow them outside of the insect host.
Next Generation Sequencing (NGS) technologies now allow studying the metabolic
interactions between host and bacteria in situ.

In this study, we examine the native gut microbiota of B. oleae, focusing on the most
abundant bacterium: Erwiniadacicolais an unculturable, co-evolved symbiont of the
olive fruit fly, without which the pest is unable to develop within the unripe olives.
The genome of E. dacicola was previously reconstructed from NGS sequencing and
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bioinformatic analyses of gut samples. Here, transcriptomic data and phylogenetic
analyses were used to study the bacterial pathway of nitrogen breakdown, based on
the hypothesis that this pathway may provide B. oleae with a selective advantage:
Recycling of the pest’s waste products into essential amino acids can support larval
development. This work will lead to a better understanding of the symbiosis and
potentially provide avenues for specific targeting of the olive pest at the early stages
of infestation.

Keywords: microbiome, olive fruit fly, NGS, symbiosis, metabolic interactions

NepiAnyn

OL EALEC QVTUTPOOWTIEVOUV €Val A0 TO TILO ONUAVIIKA EAANVLKA YEWPYLKA TIpoiovTa,
He e€aywyec avw Twv $S700 skatoppupiwy. O 8akoc, i Bactrocera oleae, anoteAei to
mio emBAaBEC mapaotto NG eAAs, mpooBarlovtag wc Kot 40% Twv eAALOSEVTPpWY
otnv EANGSa. Ot mpovUudeC ToUu evtopou PBAAMTOUV AUECA TOV Kapmod, KaBwg
ovantlooovtal PHECH O aUTOV, EVW ToV KaBLloToUv €eUAAWTO Ot SEUTEPOYEVEIG
HOAUVOELG, 0dnywvtag €tol oe coBapn umofaduion tou teAlkol mpoidvtog. Méxpl
OTYUAC Sev €xeL BpeOel amoTEAECUATIKOC TPOTIOC KATATIOAEUNONG: S35 eKATOHHUpLOL
Samavouvtal €TNCLWC O €VIOUOKTOVA, T OTolo MEPLOPI{ouV TIPOOWPLVA TOUC
TANBuouoUC Tou mapaacitou.

OL mpovUuudeg tou SAKOU €xouv Tn HOVASLKR LKAVOTNTA VO OvVAnTUCOOVTOL Of
AYOUPEC EALEC, KATAOTPEDOVTOC TTPWLUA KAl TARPWC TNV Iapaywyn. H emiBiwon oto
exOplkd autod meplfailov, Omou n SlaBeootnTa OPEMTIKWY OUCLWV Elval
TIEPLOPLOUEVN, UIMOpel va emiteuxBOel pEow TPOCAPUOYWV OTOV UETABOALOUO TOU
EVTOUOU. H HIKPOBLaKI) KOLVOTNTO TOU EVIEPOU CUUUETEXEL EVEPYQ OTO HUETAPBOALOUO,
oAAG yvwpiloupe glaxlota yia autnv: H KOAALEPYELD TWV UIKPOPBIWYV aUTWV EKTOG
TOU €VTOpoU-Eevioth elval dUokoAn/aduvatn. Ot texvoloyieg aAAnAoUxLong vEag
veviac (NGS), emutpémouv mAéov TNV insitu  Slepevvnon Twv UETOPOALKWV
OAANAETLOPACEWY UIKPOPBLWV-EVIOUOU OE popLako emimnedo.

Ye autrn ™ HeAETn, e€etaloupe To pkpoBiwpa Tou eviépou tou dakou, eoTLalovTag
OTOV UTIOXPEWTIKO oupPlwtn Erwiniadacicola: TMpokewtat yia to 1o adpbovo
BaKTPLO TOU EVIEPOU, XWPIG TO OmMoilo oL MPOVUUDEG SEV AVANMTUCOOVTAL OTLC
Ayoupeg eALEC. MponyoupéVwE, avaouoTtioape, He BlomAnpodopikéc pebodoug, to
TANpec yoviSiwpa tou Baktnpiouv amod deiypota eviépou mou aAAnAouxicope e
texvoloyie¢ NGS. ESw, mapouctaloupe TO XOPAKTNPLOHO TOU YOVISLWHOTOG:
Xpnotpornotoape GUAOYEVETIKEC avaAUOELG Kal dedopéva Eékdpaong yovidiwv wote
VO UEAETNOOUUE TO Paktnplako povomdtt Sidomoaong tou oalwtou. H umobeon
gpyaociog pag eival OtL to Hovomatt auto mpoodidel otov SAKO APUOOTLKO
TIAEOVEKTN MO, ETUTPETOVIAC TNV AVOKUKAWON MPOLOVTIWY Tou KatoBoAlopol Tou o€
amopaittnta apvofEa yiao TV avantuén twv npovupdwv. H peAétn pag Ba odnynost
oTNV Katovonon t¢ ocupPilwonc kat Ba mopdoxel epyaAsia yla TNV KOTATTOAEUNCN
Tou 6AKou armod Ta MPWTA oTAdLa TNE MTPOoBOAAG.
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Romero, C. !, B. de los Santos®, A. de Castro®, E. Medina®, A. Aguado2 . P. Garcia’, A.
Expdsito® and M. Brenes®

! Instituto de la Grasa (IG-CSIC), Building 46, Ctra.Utrera km1, 41013 Seville, SPAIN

2 Centro IFAPA Las Torres-Tomejil (CAP-JA). Apartado de Correos Oficial.41200-
Alcala del Rio (Seville), SPAIN

E-mails: c.romero@csic.es, berta.santos@juntadeandalucia.es, amillan@cica.es,
emedina@ig.csic.es, ana.aguado@juntadeandalucia.es, pedrog@cica.es,
aexposito@ig.csic.es and brenes@cica.es

Abstract

Table olive factories generate a large amount of wastewaters with a very different
chemical composition. In the last decades, an enormous economic and technological
effort has been employed, but this problem remains unresolved. Among all these
solutions, the wash waters from Spanish-style green olive processing and the
acidified storage solutions from black ripe olives contain a high organic
contamination. However, their use as bactericidal or fungicidal solution against plant
pathogens and as growth promoting substance in tomato plants has recently been
demonstrated. The objective of this study is the utilization of those table olive
solutions for agriculture purposes. It was evaluated the biofortifying and
biofungicide capacity of these table olive solutions on four Mediterranean cultivars:
strawberry, tomato, cucumber and pepper. The solutions were concentrated by
vacuum evaporation and their chemical composition was analyzed. Also, the
antimicrobial capacity against “Phytophthora spp., Botrytis cinerea, Fusarium solani
and Macrophominaphaseolina” was evaluated “in vitro”. The concentrates were
tested in greenhouse and in the field during three years. Results have shown that
these solutions contain a high concentration of sugars (17-85 mM), polyphenolic
compounds (10-22 mM), antimicrobial compounds (0.29-3.44 mM) and minerals of
interest (C, N, K, P). The concentrates have large antimicrobial capacity against
Phythophthora and a more limited effect was found against Botrytis cinerea. No
phytotoxic effect was detected on any of the tested plants. In addition, there was a
large biofortifying effect on tomato plants. Strawberry data indicated that the
flowers and fruits per plant and the early production were better in the treated than
in the control plants. There were not conclusions with cucumber and pepper results.
In resume, the washwater solution of the Spanish-style green olives and the acidified
storage liquids of black ripe olives processing could be employed as natural
biostimulant and fungicide in substitution of synthetic products.

Keywords: table olives, wastewaters, Mediterranean cultivar, biofertilizer, natural
fungicide, chemical stability Acknowledgements: This work was supported by grant
P12-AGR-1123 from Junta de Andalucia and the European Union FEDER funds.

"Kothreiki" an underutilized olive tree cultivar with risen nutrition value
Georgios Zakynthinos'*and Alexandros Papachatzs®

29



! Food Technology Department, Agricultural Technology and Food Technology and
Nutrition School, Higher Educational Institute of Peloponnese. Antikalamos
Kalamata, 24100 GREECE.

2 Agricultural Technology Department, Agricultural Technology and Food Technology
and Nutrition School, Higher Educational Institute of Thessaly. Larissa, 41110
GREECE.

*correspondence author

Abstract

The olive tree cultivar "Kothreiki" having various names around of olive culturing
areas in Greece is grown to produce good quality oil and to produce black canned
olives. It is estimated to produce edible black olives in areas where Conservolia
cultivar does not thrive. It is a variety resistant to drought, winds and cold, and can
be grown at an altitude of 900 m. In a three years study were estimated the oil
containing, total phenols and the profile of fatty acids. Fruits samples were received
from olive orchards at definite timely periods of fruits growth. According to results
were noted the important level of total phenols reaching the 575mgGAE/L at harvest
time in the middle of December every year of three years study. Also, we were found
a high and unusual level of palmitoleic acid (w-7). The amount of 3,5% (per 100gr of
total fatty acids) of this unsaturated fatty acid is a serious case for production olive
oil for health protection aim. In bibliography palmitoleic acid has been shown to
have important metabolic activities that improve whole-body glucose homeostasis
and insulin sensitivity. Our investigation, of the profile of fatty acids by combination
of total phenols level in this variety, where is basically existed as population around
of Greece is continuing and we are concerning the production of one olive oil for the
diabetes patients.

"KoBp£ikn" pia AlyOTEPO XPNOLUOTOLOUMEVN TOWKIAlA €AAG HE auv&nuévn
Statpodikn adia

Fedpyloc ZakuvOwadc kaw AAEEavspoc Mamaxatlic’

! Tudpa Texvoloyiac Tpodipwvy, Txohf Texvohoyiog Mewrmoviac kot Texvohoyiog
Tpodipwv kot Awotpodng, Avwtato Ekmawdeutikd 16pupa Melomovvrioou.
AvtikoAdpou KaAapartag, 24100 EAAAAA.

2 Tupa Texvoloyiac Fewmoviag, SxoAf Texvoloyioac lewmoviac kot Texvohoyioc
Tpodipwv kat Awattodoyiag & Awatpodng,  Avwtato Ekmaideutikd 16pupa
Oeooaliag. Adploa, 41110 EAANAAA.

"ouyypadéac oe enkowvia

NepiAnyn

H motkiAia «KoBpgikn» mou €xel Stadopa oOvOUATA OTLC TIEPLOXEC EAALOKAAALEPYELOC
otnv EA\ada kaAAiepyeitatl yla tnv mapaywyn eAatoAddou KaAng moldtnTag Kat yLo
™V Mapaywyn Houpwyv KovoepBomolnuévwy eAlwv. H MOLKIALa eKTLUATOL YLa TO OTL
TIOPAYEL LOUPEG ETUTPATENIEG ENEC OE TEPLOXEC OTOU N TOKIALa «KovoepBoALla»
6ev evbokipel. Eival pla moiwkidia avBektiky otnv Enpaocia, Toug avépoug Kol To
KpUO, Ko prmopel va kKaAiepynBel oe uPopetpo 900 W. Ie piot LEAETN TPLWV ETWV
EKTIUAONKE TO £AaLO TIOU TIEPLEXEL, OL OAIKEC DALVOAEG Kal TO MPOdIA Twv AUTapwVv
ofewv. Aclypata kaprmwv eAnddnoav amd eAalwveg os KOOOPLOUEVEG XPOVLKEG
TLEPLOSOUC KOTA TNV EPiod0 avANMTUENC TWV KAPTIWV. ZUUPWVA LE TA ATOTEAECUATA
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ONUEWONKE €va oNUAVTIKO eminedo ouvoAlkwv ¢awvolwv mou €dpBacav  ota
575mgGAE / L katd To XpOvo ouykOouldnc ota péoo AskepBpiou kGOe €toug tng
TplEToUG peAétng. Emiong, PBpnkape €va uvPnAo kat acuvnBloto eninedo
maAputeAaikol of€we (w-7). H moootnta 3,5% (ava 100gr oAtkwv AUmapwv ofEwv)
OUTOU TOU aKkOpeotou Autapol of€oc¢ amoteAel cofopn mepimtwon moapaywyng
ghatoAadou yla tnv mpootacia TN vyeiag. Xtn BiBAoypadia, To MaApTeEAAKO 0L
Exel ¢davel OTL €xel ONUOVTIKEG METAPBOAKEG OpAocelg Tou BeATlwvouv TNV
opoléotacn TG YAUKOING OAOKANPOU TOU OWHOTOC Kol TNV eguaitcbnoia otnv
LvooUuAivn H €peuva pag yia 1o mpodid twv Autapwv of€wv 0 auTr TNV TMOLKALa
OTOoU, UTIAPXEL OUCLOOTIKA WG TTANBUOUOC, o€ OAn TNV EAAGSa Kol o€ cuVOUACUO PE
TNV  TIEPLEKTIKOTNTAG TNG Ot OAIKEC dawvOleg¢ ouveyiletal kot adopd otnv
apaywyn evog eAatoAadou yia acBeveic pe dwapfntn.

31



32



Cases

FiYo 12 0 o 13O PP P PP RUPPTPPPPO 17
Y- {U =T Lo TP PPPPPPP 29
N T =Y~ U | PP 26
2] oY T PP P U PPPP R UPPRPPPPP 27
2T =T 1T PN 10, 29
(61 -1 4] - T PP P PP PP ROPPPPPPPTRN 20
CONSEANTINIAIS ...eeteeeieee ettt e e s s et ettt e e s s sttt e e e eeeea e esaanrbaeeeesesann 22
DAl et e e e e e e e — e et e e e e et rrt e e e teeeeeeaa b bbtaeeeeeenabrraaeetees 26
(o [N 0 1 i o OO PP P P PP UPPPPPPPRN 29
DT O 1 1 o PP P PP TPPPPPPPPPRt 10
0 108 SANTOS ...eeiiiitiie ettt ettt ettt et e e s s e e s sttt e e e e e e s sabbbbteeeeeeeeeeaanabraaeeeeeeaaan 29
D] 2o LY 1= OO P PP TRRPPRPPPPPRt 26
DOOUESIAS -ttt bttt bbbttt bbb bbbttt ettt e e b nnbbbenerneee 20
S oleY g Yo 010 To] o 111 o £ 22
B IS ettt e et e e e et e e e e e e bbbt e e e e e e e e e e e a b rtaeeeeeenaabrraaeaee s 26
3T o 1] 1 o PPt 29
= [ (ol = IRt 10, 29
GaArTidO-FEIrNANUEZ ..cociiiiiiiiiiiie ettt e e e e s s st bt e e e e e s ssaaabbebraaeeeeeeeas 24
(CT<T Y PRSP 6,21
LG Lo T PP PP P PP PPPPTT 27
[CTo U= Lo T || IS PPPPPPP 17
5 [T 6 o OO PP P TP PP UPPPPPPPN 26
110 o o 1U1 o130 PP 27
K@DOUIAKIS ..ttt e s st e e e e s st bt e e e e e e s s et baaeeeens 22
K@HTTS ettt et e e e et e e e e s s e bbbt e e e e teeeeeaa bt rteeeeeeesabrraaeeeaes 19
G117 T 27
1] o< TSP OPPTPPTPPPPO 7
KICHUKOVA .ttt e e e e st e e e e s st btrae e e e e s ssabbraaeeeens 17
KITTESAKIS. . vveeeee et ettt e e e ettt e e e s s sttt bt e e e e s saa s e abrbaeeeeesennbrbaaeaeean 19
(e a1 oY =4 =1 T o o 111 o 130N 7
KOUDOUIIS. ..ttt et e e sttt e e e e s s sttt e e e e e s s s sabtbaeeeesssnanbbaeeaaesnn 5
(o1 0T 01T 0 11 TSSO PP PP PP RRRRRPPRPPOt 26
=Y o - 1P PPT PPN 19
16 01 e o 1T 200 24
MANEZOUIITOU ceiiiiiiiiiiiieee ettt ettt e ettt e et e e e e s s sttt e e e e e s s s abbaeeebaaeeeessssnnsbeeaeeens 8
Y=Y IT o - PPN 10, 29
=Y 0 1 = 23S 29
=Y 1o £ 1 PR 8
o= ] o SRR 7
PlEITE GUEIBITEZ ottt et e e e e ettt e e e e s s st b e e e e e e aeeeeesaabbaeeeens 23

33



PSOUNOU-PrOArOMOU ....ciiiiiiiiiiiiiit ettt e e e s s sttt e e e e e s st s anrraeeas 20
(34010 =T oo TN 10, 29
200 £ [0 XSO PP TP ROTOPPPRPPPPPRt 26
Y=L G| ETge] oYY, Lo 1RSSR 19
SPYIOPOUIOS ...ttt ettt e e e e ettt e e e e sttt e e e e e s eeesssaabbaeeeeessesabbbbeeeeasaeesaaasubrbaeeeeseaaans 25
1721 o o Yo TU ] o 13t 6
LT L = 1 S PP PP TUPPTPPPP 17
1 1L 17
UBEVSKA ettt et et e e e et e e e e e e et tra e e e e e e enbtraeaaeeean 17
{11 =] 1 T PP PP UUPUPPR PPN 26
| AL T PP PP PP PP PP PP PPPPPPPPPPPPPPRt 5
-1 QY011 211 o T3P 29
YA 110 A= 1o [o 1V IR 17,20
ZOUKITIS .vvveeeeeeeiiiiiiieee e ettt e ettt e e e e s st sttt et e e e e e s eaabbbbeeeeeeeaas s abbbaaeeeessenanbbaeaeeeean 21

34



Eoeis, éxete doxipdoen
s eNi€s pas;

ES TIPATINES
BEErpAzINES EPNOKAHPEE 5,

FAIEE KAMMON E2
OAOKAHPE? =

N §
KALAMON OLIVEN

w

EMég Kalapwv OAORANPES * ERMTUPNIVWHEVES
IMpacweg EMég XaAR1S1KN¢ OAOKRANPEG * ERMTUpnVWHEVEG * [EPN0TEG

[ ZANAR)

and 1o 1930

www.zanae.gr



