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Biological Applications of loannina PLANTS
and Technology

Using DNA metabarcoding to monitor the illegal trade in medicinal plants and protected orchids,
and to detect adulterations in food

Innovation Networks for Cork, Resins & Edibles

31.01.2020 University of loannina, Department of Biological Applications & Technology

Theme

In eastern Mediterranean countries and Near East, orchids are collected from the wild for the production of salep, a beverage
made of dried orchid tubers. This traditional use is widespread and increasing in popularity, and terrestrial orchids are wild
harvested from Albania to Iran. Understanding what species are affected by this trade and where they are sourced from is a
difficult challenge, as traded tubers lack characteristics for morphology-based identification. In a series of ethnobotanical
studies using high-throughput sequencing based molecularidentification we shed light on this trade in CITES-listed species
and its implications for conservation. Investigations focused on collectors, cross-border traders, market vendors, and salep
drink and ice-cream retailers in Greece, Turkey, Iraq and Iran. Understanding the species diversity and provenance of salep
orchid tubers enables elucidation of the chain of commercialization of endangered species back to the harvesters and their
natural habitats, and allow for targeted efforts to protect or sustainably use wild populations of these orchids.

Though not only orchids are at the spotlight; in general, herbal medicinal products are gaining popularity because of their
health attributes and nutritional value. A big portion of the herbs sold in the herbal market are cultivated, harvested and
sold in Greece due to its suitable climate, rich endemic plant diversity and cultural importance. However, the growing
demand for qualitative herbal medicine and the consumer awareness about their quality render them subject to
intentional adulteration. The substitution of costly ingredients with unlabeled fillers of botanical origin or plant materials of
inferior quality has been reported in numerous cases. This can lead to a loss of consumer faith and can even pose potential
serious health risks to consumers. For example, 712 herbal medicinal products were randomly purchased throughout Greece,
and ITS2 metabarcoding was used identify the species in the commercial products, reveal possible adulteration and assess
the ability of this method to authenticate these products.

Following the demand for natural and organic origin of products, the need for accurate and reliable methods for plant
species identification in nature and in food products has steadily increased during past decades, particularly with the recent
food scares and the development of trade and technological progress in food production. Moreover, the development of
high added value products based on plants has raised concerns about adulteration. Thus, reliable methods to protect the
producer, the company and the customer are needed. Fresh food products without any processing are suitable for many
types of analytical or molecular analyses. But as most of foodstuff samples are processed to some extent, DNA is usually
altered and fragmented into small fragments.

However, extensive research has been performed and DNA based methods for food authenticity are becoming the methods
of choice. These methodologies progress extremely fast; thus, a review on the current state of the art on DNA based
methods is useful in order to assess the field. The problems, advantages and disadvantages of the methods are
also discussed.

The aim of the event is the information and discussion about the capabilities and benefits of the use of modern molecular
techniques, such us DNA barcoding and metabarcoding, for the development of sustainable and robust solutions in
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extremely important current issues, like traceability, certification, quality control and confrontation of the illegal trade of
protected or endangered plant species.

Addressed to:
Researchers, students, producers and consumers, general public

Venue and time
University of loannina, Department of Biological Applications and Technology, loannina, start time: 17:00| end time: 19:30

Language Greek, English

17:00 Arrival and registration

17:10 Welcome and introduction to the meeting
Prof. John Halley, Laboratory of Ecology, Department of Biological Applications and Technology, University
of loannina

17:20 How can DNA barcoding and metabarcoding help us to monitor illegal trade and aid conservation? Investigating
the trade in edible orchids
Prof. Hugo de Boer, Natural History Museum, University of Oslo

18:00 Metabarcoding to trace adulteration in local Greek products
Bastien Anthoons, Institute of Applied Biosciences, Centre for Research and Technology, Hellas

18:20 Genomics and DNA Barcoding approaches for species identification, food authentication and adulteration
traceability (in Greek)
Panagiotis Madesis, Institute of Applied Biosciences, Centre for Research and Technology, Hellas

18:40 Discussion

19:30 End of meeting

Contact and information
Nikos Markos
nmarkos@cc.uoi.gr
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XpAon YOVISIWUOTIKWY TTPOOEYYICEWV YIX TV TAKPAKOAOUONGN TOU MXPAVOUOU EUTTOPioU
PUPUOKEUTIKWV PUTWV I TTPOCTATEUUEVWY OPXIBEWV KAI YIK TNV GViXVEUOTN VOOEUOEWY OTK TPOPINX

31.01.2020 NavemoTtApio lwavvivwy, TuRua BioAoyikwv EQapuoywv Kol Texvoloyiwv

OcpaToloyia

TG YWpPeG TG AvatoAlkrig Meooyeiou kat tng Eyylg AvatoArig, ot opxldéeg ouMéyovtal amd tn ¢dvon yia Tnv
TIOPaywyr] COAETILOY, €VOG podpriHOTOG TIOU TIAPAOKEVALETAL ATO TOUG amognpapévoug kovduhoug Stadopwy eL8Wv
opxLdewv. H mapadoaoiakr] autr xprion eival apketd Stadedopévn Kal e auENTIKT] TEoT, HE TNV SUAoyT] Twv opxtS€éwyv
va AapBavel ywpa amd tnv AABavia wg to Ipdv. H katavdnon twv emdpioewv autol TOU EUTIOPIOU GE CUYKEKPLUEVD
€(61 KoL OL TOTIOL TIPOEAEUOTG TWV ELSWV TIPOG EUTIOPLa Elval EEXLPETIKA SUOKOAN, KaBWG oL StakvoUpevoL aTto&npapévol
KOVSUAOL OTEPOUVTAL HOPDOAOYLIKWY YOPAKTNPLOTIKWY Tou Ba ékavav Suvatr) Tnv avayvwplor] Tous. EBvoBotavikég
MEAETEG HEOW TNG XPTIONG HOPLAKWV TEXVIKWV OVAYVWPLONG, AVOSELKVUOUV TLG ETITITWOELG TOU EUTIOP{oU oTn Statrjpron
Twv €l8wv Tov Bplokovtal otov katdhoyo tng oVpBaong CITES. Ot €épeuveg adopolv g GUANEKTES, SLOGUVOPLAKOUG
SlokvnTég, TPopNBEeUTEG Kal EUTIOPOUG CAAETILOV Kol TIaywTwy o€ EAMGSa, Toupkia, Ipdk kat lpdv. H Tautomoinon tng
TIOIKIAGTNTOG TWV €10WV KOL TNG TIPOEAEVUOTG TWV KOVOUAWY ETUTPETEL TNV KATAVONOY TNG EUTOPLKNG oAvaidag
ATENOUPEVWY EL0WV EEKIVWVTAG TS Tr) CUANOYT] 0T PUCIKAE TOUG EVSLALTHHATA, KABWG KAl OTOXEVHEVEG TIPOOTIAOELEG
YO TNV TIPOoTAaiat Kat BLCLN XPT0T) TWV LOLAITEPWY UTWV GUTWV.

BéBalx oto emikevipo Sev Pplokovtal pévo oL opxldéeg: yevikd, n SNUOTIKOTNTA GAPUAKEUTIKWY 1] €8WSIUWY
TPOIGVTWY GUTLKIG TTpoéAeuong audavetal, Adyw TwV LOLATEPWY XOPAKTNPLOTIKWY TOUG Kal TNG Slatpodikrig Toug
a&log. Eva peyaAo pHépog TwV BoTAvwY TIou SLoKLVYOUVTAL TNV oyopd KAAALEpYOUVTAL, GUAAEYOVTOL KA TIWAOUVTAL TNV
EMGSa, n omola Statnpel évav g&€yovta pdro otn xprion Potdvwy Adyw TOu KATEAANAOU KAHOTOG, TNG TAOUGCLOG
BromotkAdTNTAG KOt TNG TTOALTLOMLKY]G a&log Toug. MapOAa auTd, N augnuévn {ritnon yLo ToLoTIKA GUTIKA Potp LAKEUTLKE
TPOIOVTA Kol TPOLA To KABLOTA ETILPPETIH OE OKOTILEG VODEIEG TIPOKAAWVTAG TNV AVNOUXIA TWV KATAVOAWTWY YL TNV
TIOLOTNTA TOUG. H avTIKATACTAON AKPLBWY CUCTOTIKWY HE VAKE Xwplg orjpavan 1 xapnArg motdtntog éxet avodepOel
0€ TIOAAEG TIEPLTTTWOELG. AUTO UTIOPEL VO 0SNYT{OEL OTIO TNV ATIWAELD TNG EUTILOTOCUVNG TWV KATAVAAWTWY HEXPL KAL OE
Suvntikoug KvdUvoug yla T dnuoota vyela. MNa mapddetypo 71 GUTIKA GAPHAKEUTIKA TIPOlOVTA CUAAEXBNKOV HE
Tuyaio TPATO aTtd GAN TNV EANGSQA Kot YOVISLWHATIKES TEXVIKEG TAUTOTIOMONG Y PN oLpomoriBnkay yia va Slakpivouv ta
€(6n oTa eUTIOPLKA TIpOLldVTa, va evtomicouv TBavég vobeloelg Kat va ekTiprjoouy tn Suvatdtnta g pebodou yia v
TILOTOTIOMOT TWV TPOIOVTWV.

AkolouBwivtag to evlladépov NG ayopds ylo Guoikd BloAoyikd TpoidvTa, N avaykn yio akplBeiq kat aflomoteg
peBSdoug TauTomoinong Twy GuTWY ot PUoM aAAL Kal o€ TIpoidvTa GUTIKTG TIPOEAEUONG QUEAVETAL SLAPKWIG TLG
televTaleg SekaeTieg, €L6IKA PeTd amd TN SnpoototoinoT SLTpodikwy oKAVSGAWY, TNV TAYKOGULOTION O TNG ayopds
Kal TNV TEYVOAOYIKY] Tpdodo otnv mopaywyr Tpodiuwv. EmmAéov, n avamtudn GuTIKWY TPOoIGVIWY UPNAYg
TPOoTIOEUEVN G a&lag, Exel SnuLOUPYNOEL avnouyiot OXETIKA [E TIG VODEVTELG. ZUVETIWG, UTIAPXEL EYAAN QVAYK yLal TNV
avamntugn a&Lémiotwy HeBSSWY yla TNV TIPOCTACIN TIPAYWYWY, ETALPELWY KAL KATOAVOAWTWY. T VWTIA aKOTEPYOOTA
TpoidvTa €lval KATAMNAQ ylo TTOAOUG TUTIOUG OVAAUTIKWY 1) HOpLaKwY avaAloewyv. Qotdoo, dtav ta Selypota
akolouBouv kdmola ene§epyacia, To DNA cuvriBwg petafdiietal kat katakeppatifetal o pikpd Bpavopata. Qotdoo,
Héow TipaypaToTtoinong ekTevoug €peuvag, ol PEBodol Tautomoinong pe Bdon to DNA avadeikviovtal ol KATAAANAES
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Yl TETOLoUG eAéyxouG. AUTEG ol péBodol eEeliooovtal pe yopyous pubuovs, omdTe Uio avaoKOTINGT TNG TPEXOUTAS
KOTAoTaoNG OXETIKWY HEBSSWV Elval onpavIikr] wote va avadpepBolpe o€ TPOPAUAT, TAEOVEKTIHATO KOl
HEloveKTrpaTa kaBwg oTnv Tdon NG Xpriong TETolwv peBddwv 6o kat TiLo ouyvda.

2 komdg NG ekdrjdwong eivat va cudntnBovv egaipetikd emikatpa B€pata, OTIWG TO TAPATUTIO EUTIOPLO GAPUOKEUTIKWY,
QPWHOTIKWY Kol GAAWY €8WASIHWY ELOWY, TIOU CUXVA TIPOCTATEVOVTAL OTIWG Ol OpXLOEES, Kal YEVIKOTEPA Opata
YVNAQCLUOTNTOG HLE T XPTIOT) LOPLAKWV TEXVIKWY WOTE va dtaodaileTal n ipootaoia Twv (Slwv Twv 15wV, aAAd KaL T
SNUdoL LYEID TWV KATAVAAWTWV.

AneuBlveTa o€:
Epeuvntég, doltnTég, mapoywyous Kol KATAVAAWTES, EVPUTEPO KOLVO

Toémnog dieEaxywyng
Mavemiotripio lwavvivwy, Ktipto Tprjpatog Biodoyikwv Edappoywv kat Texvoloylwy, AiBouca I, wpa évapéng: 17:00|
wpa Aéne: 19:30

Mpéypappa

17:00 | Mpocélevon Kal eyypadEg

17:10 | Kadwadplopa kot eloaywyr) otny ekdiAwan

John Halley, kaBnyntrig, Epyaotripto Owkoloyiag, Turjpa Blohoyikwv Edappoywv kat TeyvoroyLwy,
Mavemniotripio lwavvivwy

17:20 | How can DNA barcoding and metabarcoding help us to monitor illegal trade and aid conservation? Investigating
the trade in edible orchids. (1w UmopoOUV yeVETIKES/yoVISIWUATIKES TpOTEyyioeLs va o Bondrioouv atnv
e&yviaan mepimtwoswy mapdTumou eumopiov mpog dpedog g dtatripnang; H dtepedvnan tou umopiou
£6wWdtuwy opytdewv) [otnv AyyAikn yAwooa]

Hugo de Boer, kaBnyntrig, Mouoeio Quaotkrig lotopiag, Mavemiotriuto tou ‘Ocio (NopBnyia)

18:00 | Metabarcoding to trace adulteration in local Greek products (MetayoviSiwpatikeg uédodot yio TNV tyvnAaoiuotnra
voIeiog o€ tomika EAAnvika mpoiovta) [oTnv AyyAkn YAWooo]

Bastien Anthoons, IvoTtitouto Edappoopévwy Bloemiotnpwy, EAAnviké Kévtpo Epeuvag kat Teyvoloylag

18:20 | [evetikeég/ MOVISIWUNTIKES TTPOTEYYITEIS yla TNV TOWTOTOMAN TwWV €6WY, ™V e€akplBwan g yvnaLoTnTog Kol
LYvnAaouoTNToS TWV TPOPilwy, Kot Tnv dnuioupyio a&iog Twv mpoiovtwy

Navaywwng Madéong, Ivotitouto Edappoopévwy Bloemiotnuwy, EAANviké Kévtpo Epeuvag kat
Teyvoloyiag

18:40 | Zu{rmon

19:30 | A&n g ekdnAwong

To €pyo INCREdible yet okomd va ampiéer ouvepyetles UeTad TG EPEUVAG KAl TNG EMTLYEIPNHUATIKIG KQUIVOTOMIOG yiot UMNPETIES TYETIKES UE Tt M Zudwdn
Aaoika [Mpoidvta oty Meadyelo. Zuvtoviletau and 10 Evpwnaiko Ivotitovto Aaowv (EFI) kot ypnuoatodoteitar and to mpoypoupa HORIZON 2020 g
Evpwraikris Emtponrjs (NoéuBpiog 2017- OktwBplog 2020) ato mAaioto g ouppwvias emyoprynong N° 774632. To Tunua Biodoyikwv Epapuoywyv kot
Teyvoloytwyv tou lMavemomuiov lwavvivwy kat cuykekpiuva to Epyaotripto OtkoAoyiog CUUUETEYEL 0T SIKTUX yior Tor LOVITAPLOL KO TIG TPOUPES, KAOWS Kot
YLO T OPUWLOTLKE KO PAPUAKEVTIKA QUTA.

MAnpodopieg kat eyypadég
Nikog Mdapkog
nmarkos@cc.uoi.gr
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