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Xpnon Mopiak®wv TEXVIK®OV kKal EnauEnuevov
AlayvwoTikwv (Augmented Diagnostic) ornv
unnpeoia Tou MoiotTikou EAgyxou
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1. BaolkOC o0KONOC EVOC HIKPOBIOAOYIKOU EpyaocTnpiou

Napaywyn nAnpopopIwyV
(anoTeAeopaTa avaAUucewy,
YVWHATEUOEIC, KA)
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1. ASionioTia EpyacTnNPIaK®V ANOTEAECHATWV
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« AlanioTeuon,
« [poTuna,

« MpoTuna oTeAEXN HIKPOOPYAVIOUWV
« AlEpyacTnplaka oxnuata Aeyxou,
- AlakpiBwan,

- EniBewpnosic,

- EnaAnBsuon-EnikUpwon pebodwyv, =
- Eknaidsuon, '
« AvaAuon d1akIvOUVEUONG, |
« EowTePIKOC MOIOTIKOC EAEYXOC,
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1. Noon a&ia «divel» ora anoteAeopara n deiyparoAnwia

XpNolJonolgiTal €vro¢ TOU nNpoTunou,
ava@EPETal Kal oTIC 3 npoavapepOEeiosC
dpaoTtnploTnTec (dokiun, dlakpifwon kai
delyyaTtoAnwia) kali auto danoTeAsi dia
KUpla aAAayn Tou npotunou ISO/IEC

J soreciosonr

17025:2017 o©e OUykpion HME TNV SO/IEC 170252017
nponyoupevn ek®00n TOU.
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1. «A&ia>» gpyaocTNPIGK®V ANOTEAECHATWYV YIid TN
Biopgnxavia KpPEATog

\epIBakAov
Wipwroyevou

INXTITOYTO B , o fapayoving,
@I‘IPOIONTQN — iR \ WSS 2
KPEATOZX AN oo




1. ZxeTikn €k0eon Tou FAO (2023).

... This technical background report has four main objectives:

* Enhance awareness and understanding of early warning tools and
systems for emerging issues in food safety.

* Promote exploration of the application of Big Data and Al in food
safety early warning systems and emerging risk identification
processes.

* Provide an overview of available food safety early warning tools
and consider prospects and innovative solutions for addressing
gaps to their implementation...
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4 systems for
= ] emerging issues
& in food safety
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2. T1 eivar Enau§nuevn npayHartikoTnTa

EnauinMueEvn NnpayparikoTnTa

(ayvAika: augmented reality) €ival n
O€ NPAypaTiko XPOVOo AMECN N EMMEDN
Beaon &vOoc @uOIkoU, npaypaTikou
nepiBaAAovToc, Tou onoiou Ta
oTolxeia enau&avovTtal ano OTOoIXEid
avanapaywueva ano OUOKEUEC
unoAovyIioTwy, Onwc nxoc, BivTeo,
vypapika n dedopeva Tonobeaiac.

O opoc €10nx6n 1o 1992 ano Tov Touy KaouvTteA
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https://el.wikipedia.org/wiki/%CE%91%CE%B3%CE%B3%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B3%CE%BB%CF%8E%CF%83%CF%83%CE%B1
https://el.wikipedia.org/wiki/%CE%89%CF%87%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%92%CE%AF%CE%BD%CF%84%CE%B5%CE%BF
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2. T1 nepiAaupBavouv Ta Enauénpéeva AiayvwoTika

« TaxuTtepn a&onoinon
EPYAOTNPIAKWY AMOTEAEOUATWV
oTnVv ekTipnon Kivouvwyv n kai
NOIOTIKWV NMPOoBRANUATWV

MODERATE

e AlEuKOAUVON opOwVv anoPpAacewyV oTN
Blopnxavia TPOPiNwV




2. Ta Enauénpueva AlayvmoTiIKa WC HEPOC
npotepaioTATwyV ToUu FAO, (2023).

Figure 1. Different time horizons for retrospective, early warning and horizon-scanning/
foresight systems, and their input into the risk analysis process
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2. KOOTOC E@papHOYNC AQUTWV TWV TEXVOAOYI®V

- 1. EykaTaoTaon povreAOU/OUCTAUATOC
Enauénuevov AlayvwoTIKOV =
delypatoAnwyia ano nepifaiiov
napaywyng

- 2. Ene&epyacia nAnpo@opiwv =
avanTtuén povteAou NpOoBAEWNC N
ANWNC ano@acewy

« 3. AokigaoTikn epappoyn-EnaAnBeuon
LOVTEAOU 1 2 3 4

« 4, TeAIKN €pappoyn pouTivag

Effort
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2. Eival kaTi evreAw¢G vEo?

Google Lens

. A

« MaAAov oxi! Ynnpxe auTn n Aoyikn kKal NnaAloTepa

« QOTOOO EXOUV WPIKNACEI O CUVONKEC:
MeBodol avaAuong,
Noyiopika (Al, oTaTioTiKa) < b maoat,
MpdTUNG pE BACN TV
avaAuon “piokou” (risk assessment) (ISO 17025, Bl
22000 K)\I‘I) GRS
&
n KouAToupa

WOTE VA EPAPUOCTEI N0 EUKOAA Kal anodoTikd.
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2. Moleg o1 veeC duvaToTNTEG NPOPBAEWYNC Kal
npoAnNyYnc ano TIC HOPIAKEC HEBOOOUC

e 2uvOUuaoPOC TWV epyaoTnplakwyVv anoTteAeopatwyv (big data)
HE KAaTAaAANAa Aoviopika (npoBAeywng, avaAuong piokou).

MODERATE

+ | . 4 | & \,,; _
RISK MANAGEMENT
in FOOD SAFETY
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Emavénuéva AlayvwoTtika

(Augmented Diagnostics)

pappn mopaywyns, AAucida mapaywyng
Kot Stakivnong tpodipwy, TpodLuo

ATIOTEAECUATO LLOPLOKWY KOLL
KAAALEPYNTIKWV KATT avOAUCEWV

Y UVOALKOG ETIITOAQCOG KOl KOTOLVOLLA
LLKPOOPYOVLOUWYV N/KaL YEVETIKWY SELKTWV
OTO OLKOCUOTNHA TIAPaywyYn G TPodiUwy

JuvnOwCc Lo MOAUTTIAOKOL OO NUOTIKA
HOVTEAQ

Noa BeAtiwooupe TV mpoPAePn e€EALENC
EVOC ULKPOOPYAVIOUOU O€ €va TPOdLUO N
o€ €va nepLBaiiov mapaywyng Baon
KATIOLWYV OTTOTEAECUATWV.

Avarmntuooopeva
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Ztoxaotikd Movtéda tng MikpofiloAoyiag
NpdPAeyPn¢ (Predictive Microbiology)

Y€ OUYKEKPLUEVO TPOPLUO

DUOLKO- XNULKA XOPOKTNPLOTLKA TOU
TPodLuou (pH, Aw, Oepuokpacia) +
QTOTEAECUATA ULKPOBLOAOYIKWV
avaAUoEwV

ApPXLKI) CUYKEVTPWON EVOG
HULKPOOPYQVLOUOU

IYETIKA arAd povteAa mpoPAedng

Noa tpoBAéPoupe mwe Ba cupmnepidpepOetl
EVOC LULKPOOPYOVIOUOC OE CUYKEKPLLEVO

TPOPLUO
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3. EpyaoTnpiakec HEOBODOI HiIKpoBiIoAoyia TPOPIH®WV

Katnyopiec pebodwv:

KaAAIEpYNTIKEC
MopIaKeEG
AVOOOAOVIKEC

BiOXNMIKEC
HAEKTPOXNMIKEC mmmﬂ:i
daopatopeTpia paldag

* Ka
...2UvOUuaouoi auTwyv

‘ " Antibiotic
“ j ‘ Susceptibility ‘
v‘ | Jesting
Bacteria Culture ll. |‘ ll:i:':::;ga:‘n‘::m }
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3. EpyaoTnplakec HEOBOoSOI pHikpoBioAoyia TPOPIH®V

Katnyopieg nebodwv: [ep1ocOTEPO O1AOEDOPEVEC OTN
Biounxavia TpoPigwyv

« MopIlakeg « gPCR

Multiplex PCR

Ribotyping

Digital PCR

LAMP (Isothermal amplification)
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3. EpyaoTnpiakec HEBODOI HIKpOBIoAoyia TPOPIH®V

Katnyopieg nebodwv:

« MopIlakeg

INZTITOYTO
MPOIONTAQN
KPEATOZ

AlyoTepo d1adedopevec aTn Blopnxavia
TPOPINWV

DNA microarrays,

AAANAouxnon €nopevng vyeviag n Next
Generation Sequencing (NGS),

Biosensor-Based Methods
Pulsed Field Gel Electrophoresis,
Multilocus Sequence Typing,

Random Amplified Polymorphism
deoxyribonucleic acid,

« Fluorescent In Situ Hybridization (FISH)
 CRISPR-Based Methods




3. Néec duvaToTnTEC NPOBAEWNC KAl NPOANWNG HE
HOPIAKEG K.A. HEBOOOUC

« YWnAn euaicOnoia
« MeyaAn €101kOTNTA
- AuvaTtoTNTa TAUTOXPOVNG AViXVEUGNC NOAAWV HOPIAKWY OTOXWV (MY
multiplex):
« Campylobacter jejuni/coli/lari
« Salmonella Enteritidis/Typhimurium, etc.

« Avixveuon Tou naBoyovou (N aAAoioyovou) npiv NPoKAAeTel HOAUvON
TNG NApaAywyng.

« Avixveuon Tou naBoyovou npiv NPOKAAEoEl HOAUVON TNG EKTPOPNC.

« EukoAia xpnonc (xeipiopoi & Aoyiodika)

« AuvaToTnTa yia geyaio apiBpo deiypatwy (ouoTtnuaTa pe 16, 32, 96
deiyuaTa)
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4. Napadeiypa epappHoynG (ekTpoPpn)




4. Napadeiypa epappoyng (ekTrpopn)

* Avixveuon cUYKeKPLUEVWY poplakwVv dektwy yia Cl. perfrigens:

* net B (Necrotic Enteritis Like Beta Toxin)
e cpa (toxin-type A)

* JUOXETLON MOPLOKWVY SELKTWYV LE KALVIKA OUUTTTWHOTO OE TITNVAL.
e Avarmtuén kat emaAnBsgvon povtehou poPAeync.

* Ebappoyn otnv npoPAsn mbBavotntac npokAnonc acbevelac ota
rnitnva (NekpwTtikn Evtepitida).
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5. ZXeO01A0HOG VEaG epapuoyn¢ (aAuocida napaywyng)

= XapToypapnon «hoplakwyv dEIKTWV>» yia oteAexn Salmonella spp.
= [epIBaAAovTika d€iyuaTa napaywyng

= AvanTtu&n kal enaAnBeuon POVTEAOU ENAUENHEVWV
d1ayVWOTIKWV
=>BeATiwon raxurnTa¢ Anwnc ano@acewyv

MODERATE
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6. Mnopei TeAika va d1ado0¢&i ornv EAAnvVikn napaywyn
Kal HETANOINON KPEATOGC;

H TeEXvnTn vonuoouvn
navtw¢ (ChatGpt) oaiveral
va <«loxupileTar» nwc 6a®
BeATiovovTal OlAPKWC Ol
ouUVvONKeC yia TNV avantuén
auTnc TNG TEXVOAoyiac oTov
KAado Tn¢ napaywyng Kai
ene€epyaoiac KPeEATOC...

Ac doupe av TeAIka Ba
enaAnbBeuTei!
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is the greek meat production ready to adopt Augmented diagnostics
in food microbiolgy?

Eywe avalitnon os 6 .oTOTOTIouS

The Greek meat production industry is increasingly ready to adopt augmented diagnostics in food

microbiology, thanks to advancements and growing interest in this field.

Augmented diagnostics, which leverage technologies such as genomics, data science, and digital
applications, offer significant benefits for food safety and quality control. These technologies allow
for smarter risk assessment, faster detection of microbial contaminants, and actionable insights that

can enhance the overall safety and quality of meat products (ExpoFoodTech) (Rapid Microbiology).

Companies like bioMérieux are leading the way by providing innovative solutions that integrate
microbiology tools with advanced data analytics and predictive modeling. Their augmented
diagnostics tools help reduce product hold times, minimize the risk of recalls, and ensure higher

standards of food safety and transparency (bioMérieux Website).

Moreover, the Food Safety Summit and similar industry events highlight the importance of these
innovations and =il o platform for knowledge exchange ana Ciahoration among industry

prafissionals (bioMérieux Website) (Rapid Microbiology).

In Greece, the adoption of these technologies is supported by the government's focus on impro iing
food safety standards and the meat industry’s commitment to meeting international quality
benchmarks. The implementation of augmented diagnostics can help Greek meat producers comply
with stringent regulatory requirements and enhance their competitiveness in the global market

(ExpoFoodTech) (Rapid Microbiology).

Overall, while there may be challenges related to cost and training, the potential benefits of
Zwamented diagnostics in improving food safety and operational efficiency make it 2= Crthwhile

investmenc.luthe Greek meat production sector.
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