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2YTXPONEZ NMPOKAHZEIZ ZTH MIKPOBIOAOIIKH AZ®AAEIA
TPO®IMQN

ZOpu@wva pe v EFSA, katd péoco 6po kataypagovtal ~ 350.000 TEPIMTTWGELS KPOUGLATWV
TPOPIKWV aoBevelwv oty E.E.

5,763 tpo@luoyeveic emdnuies kataypdenkav otnv E.E. o 2022, pia avénon 44% o ox€on e to
2021 (petd ™ Anén Twv pHETPWV emitrpnong e mavonuioag Covid)

[Tapd ™ BeATiwon TwV KAVOVWVY VYLEWVIG 0TV TTAPAYWYT] TPOPIUWV, KOL TNV TAUTOXPOVT)
BeAtiwomn TV HETPWV ETLTHPNOTG, VTTAPXEL LIKPN auENTIKY TAon 1] otabepotmoinom, aAAd oyt
HElWOM TPOPLUOYEVWV AOLLWEEWV KL TOELVWOEWY, AAAA KAl TIPOGBOAWY ATO L0UG KOl TTHPACLTA.

Kopla mpofApata amnd maboyova Baktnpla Twv Tpo@ipwy:

Campylobacter, Salmonella, Yersinia, Escherichia coli, Listeria monocytogenes,
Clostridium perfringens, Staphylococcus aureus, Bacillus cereus, K.Q.

Bacteria Campylobacter, Salmonella, Listeria
monocytogenes, Pathogenic Escherichia
coli (E. coli), Yersinia

Bacterial toxins Toxins of Staphylococcus
aureus, Clostridium perfringens,
Clostridium botulinum and Bacillus cereus

Viruses Calicivirus (including norovirus), rotavirus,
hepatitis A virus, hepatitis E virus

Parasites Trichinella, Toxoplasma, Cryptosporidium, (@)
Giardia




2YNOWH KPOYZMATQN TPO®DIKQN AZOENEIQN 2THN E.E.

EUROPEAN FOOD SAFETY AUTHORITY

Sources and number of foodborne outbreaks* in the European Union in 2022

Pork Milk and dairy Food of Chicken meat and

Eggs and egg products Mixed food Seafood products non-animal origin product thereof

The most common foodborne diseases in the European Union

Campylobacteriosis Salmonellosis Yersinosis

137 317 reported cases @’fﬁﬁi@sﬁ)nf:ﬁfﬁffﬂw 7 009 reported cases

r1 iy M 137 107 reported cases ri{I¥¥ B 65208 reported cases ri\y¥ 3 7 919 reported cases

Outbreaks Outbreaks Qutbreaks

2021 2022 2021 2022 2021 2022
249 255 773 1014 21 14



O POAOZ TON ZYNTHPHTIKQN ZTHN AZ®AAEIA TQON TPOOPIMQN

* G GUVTIPNTIKES OVOLEG TPOPINWV 1] ATAQ CUVTNPNTUKA XAPAKTNPIL{OVTAL 0L OVGIEG EKEIVES OL
OTIOLEG PTtOPOUV Va eTPpaduvvovy, va avacTeidovy 1) va epttodicovv tnv Topeia TG pkpoBraxig
QAAOLWONG TWV TPOPLU®V 1]/KAL TNG AVATITUENG GE AVTA THOOYOV®WV LLIKPOOPYAVIGU®V.

= AVOOTOAN QVATITUENG LIKPOOPYAVIOU®WV: BAKTNPLOCTATIKA, fUKOOTATIKA
= [Ipoooy1n: Ta CUVTNPNTIKA AVACTEAAOLVY HOVO Baktnpla Kot QOUEG-UVUKNTES, AAAG OXL LOUG KL TAPACLTA

= Agv TpokaAoVY cUVNBWE AUECT) KATAGTPOPT] HIKPOOPYAVIOU®Y OTIWG TA ATIOAVHAVTIKA (BakTnploktova,
HUKNTOKTOV(, LOKTOVA, CTIOPLOKTOVA, TTAPACLTOKTOVX)

Mnyaviouog §paong

= [IpooBoAn Tov yeveTiko cuoTHHaTog TwV U/o (avaoTtoAr) ocvvBeons mpwteivwyv, RNADNA)
= [IpocfoAn) (SlamepaTOTNTA) KUTTAPLKNG LEUPPAVNG

= AvaoTtoAr §pdomng evlopwy (T.x. Adyw petafBoAns pH 1 oeldwoewv)

AToteEAEoNATIKOTNTA SpdonC eEapTATAL ATIO

= ZUYKEVTPWON KAL SLKAVTOTNTA CUVTH PN TIKOV

= Eido¢g pikpoopyaviopov (o avOekTika Ta oopla BakTnpiwy, LUKNTWY)

= [IANBuoUOG UIKPOOPYAVIOUWYV

= To pH katn vypacia Tov Tpo@ipov (6§vo pH => vymAn §pdom, vimAn vypaciag => vmAn dpaon)

©



XHMIKA ZYNTHPHTIKA TPO®IMQN

= AplOunon EE

= E200
= E201
= E 202
= E203
= E210
= E211
= E212
= E213
= E214
= E215
= E216

Ovopaoia

ZopPko o0&y

ZopPko vatplo

ZopPko kaAlo

ZopPko acBEoTio

Bev{oik6 oV

Bev(oiko vatplo

Bev{oik0 kdALo

Bev(oiko aoféotio
T-V6Po&LReV(0TKOG alBVAAOTEPAS
A)ag tov Na tov m-vdpoéufevioikov albBvieotepa
T-V6P0o&LREVIOTKOG TIPOTIVAECTEP QG



XHMIKA ZYNTHPHTIKA TPO®IMQN

= ApiOunon EE Ovopacia

= E217 A)ag Touv Na tou m-uSpoéuPevioikoV TPoTUAECTEPA
- E218 T-VOP0oEVREV(0TKOG peBLVAETTEPOG

= E219 A)ag Touv Na tou m-uSpoéufevioikoV pebuieoteépa
= E220 Al0&eidlo Tov Belov

= E221 Oelwdeg VATPLO

= E222 ‘0€wvo Belwdeg vaTplo

= E223 ABelwdeg vaTplo (TTupoBelwdeg vATPLO)

= E224 ABelwdeg KdALo (TTUpoBeLwSeg KAALO)

= E226 Oewwdeg aoPeoTio

= E227 ‘0€wvo Belwdec acBéoTio

- E228 'O¢vo Belwdec kaAlo

= E230 Awpatvorilo

= E231 ‘OpBoatvuro@atvorn

= E232 ‘OpBo@avUAOPALVOPALVOALKO VATPLO

E 233 2-(4-0e1aoAvro)-BevpudaloAio (BetafevoaloAilo)



XHMIKA ZYNTHPHTIKA TPO®IMQN

= AptOunon EE

E 249
E 250
E 251
E 252
E 280
E 281
E 282
E 283

Ovopaoia

NITpwdeS KAALO
Nitpwdeg vatplo
Nitpko vdtplo
Nitpko6 kaAlo
[Ipomtioviko 00
[IpoTtioviko vatplo
[Ipomtiovik6 acBeotio

[IpoTtioviko kaAlo



BIOAOIKHZ NMPOEAEYZHZ ZYNTHPHTIKA

ANTIBIOTIKA

= Natapvkivn E235: (amo to Streptomyces natalensis)

= LUKOOTATLIKN OPACT) OTNV ETMLPAVELX TUPLWV KAL ENPWV OAAAVTIKWV

BAKTHPIOXINEX

= Niwoivn E234: an6 Lactococcus lactis

= §pa evavtia o Gram* kuplwg Baktnpla, 60TTws to C. botulinum kat n L. monocytogenes

= KatdAAnAn yia xpnion o€ un 0&veg kovoepfeg Aaxavikwy (pH > 4.6) kal poAakd TupLa,
UTTUP O KL KPAOLK



ANEMIOYMHTEZ APAZEIZ ZYNTHPHTIKQN

= AUV TIKG eTTIKIVOLVA VIO TNV VYELX LETA ATTO LAKPOYXPOVIX KATAVAAWOT): YAOTPEVTEPLKEG
Statapaxes (Bevioika aAata), aAAepyLloyovo 1) oeldwTikn Spdon (Bewwdn dAata), 1] kKot
KapKLvoyovo dpaom (vitpwdn drata)

= [Ip€mel va xpnopomolovvTal Hovo 0tav oL vTtoAotmol HeBodol ocuvTrpnonG Sev ETAPKOVV

= H Evpwnaikn Apyn yia tnv Ac@daisia twv Tpo@ipwv (EFSA) opileL avotnpa
emrpenopeva opla (Amodektn Huepnowa lposinym - ADI) yia 0Aa Ta THPpATTAV®
TPOGOETA, TA OTIOLX OL BLOPUNXAVIEG TPOPIIULWV OQPEIAOVV VA TIPOVV VLA TNV
TPOGTAGLA TG VYELXG TWV KATAVAAWTOV.

MpoANHATA ATIO TNV KATAVAA®GCT) VITPWE®V :

= TYNUatiopnog Nitpolapvwv: Ta vitpwdn Hmopovv va avtiSpAcouy e aULVOEEX OTA
EMECEPYAOUEVA KPEATA (TL.Y. CAAXVTIKA) KATA TNV TEYN 1] TO pAYElpEUR € VYMAEG
DEPUOKPACIES KAL VX OXNUATICOVV VITPOLAUIVEG. AUTEG OL XMULKEG EVWOELS Elval
aTOOESELYHEVA KAPKLVOYOVES (OLVOEOVTAL LE ALENUEVO KIVOUVO KAPKIVOL TOU
YOOTPEVTEPLKOU KAL TTOXEOG EVTIEPOU).

= MeOaipoo@atpvarpia: Mmopei va umodicouvv TV IKavoTnTa ToU AipHaTos va
petagepel ocuyovo. Ta Bpégn elvat ISlaitepa EVAAWTA 0€ AUTY TNV TTAONON.

©



ANEMIOYMHTEZ APAZEIZ ZYNTHPHTIKQN

MpofANpuata amo TV KATAVAA®GoT) BEVIOIKWYV :

4 4 7, e 14 ’ ’ ’
= Yxnuatiopog Bev{oAiov: 'Otav ta Bevioika dAata cuvdualovtal pe Brrapivn C
(aokopBLkd 08V) oe TPO@LUA 1] AVAPUKTIKA, HTTOpOoUV va Snjuovpyroovv ev{OALo, TTOU
elval KapKLvoyovo ovoia.

= YepKLVNTIKOTNTA: 'EXOUV GUGXETIOTEL PUE TNV TIPOKATOT) CUUTITWHATWV
VTIEPKLVT TIKOTNTOG Kol Staomaons mpoooxns (ADHD) o€ pikpd madia

MpoBANHATA ATO TNV KATAVAA®GT) OELWSWV dAATWV

= Avanvevotika [IpoBAnpata kat AAAEpyLeG: ATOTEAOVV TOV OTJUAVTIKOTEPO KIVEUVO YA
atopa pe doBpa 1 evatodnoia ota Belwdn. MTopoUV va TPOKAAEGOVV Kploelg dobuaTtog,
Sdepuatikd e€avOnuata, vautio 1) akOUn Kal oVoa@UAAKTIKO COK.

= EpeBiopnog FraotpevTepKoV: X peyaAes TooOTNTEG, PTTOPEL v TIpoKaAEoOLY £pEOIOUO
TOV OTOUGYOV 1} TTOVOKEPAAOUG.

MpofANHaTa Ao THV KATAVAA®GT ALPALVUALWV

= EpeBiopotl Aéppatog kat O@OaApn@wv: XpnotpomolouvTal CUXVA WG LUKNTOKTOVA YLd
TNV EMLPAVELXKT) CLUVTHPNOT @POVTWV (KUPLWGS EGTIEPLO0ELS WV UE U Bpwolun @AoVda).
H ema@n pumopel va TpokaAEéoel SEpUATITIOES, EVW 1 ELOTIVOT 1] KATATIOOT) CUVOEETAL [UE
€PEDLOUOVG TOV AVATIVEVGTIKOU KL VAU TIOL. @



DYZIKA YNOKATAZTATA TQN ZYNOETIKQN (XHMIKQN)
2YNTHPHTIKQN

= Ta puokd avTIHIKPOBLAKE CUCTATIKA TTOV XPT|CLLOTIOLOVVTOL VLo TN
OLUVTNPNOT TPOPIUWYV KL TNV AVTIKATACTHON TWV XN UKWV CUVTNPNTIKWYV
TIPOEPYOVTAL ATIO PUTIKEG, (WIKES KAl LIKPOBLAKES TINYES, SPWVTHS WG
(PUOIKEG OTILOEG evavTia o€ TTaBoyova Kal aAAoyova BakTipla, HOKNTES
Kot QOEG.

1. dvtikng IIpoéAdsvong

= AlOépra 'EAaia & ExyvAlopata: [Tepiéxouv avTipikpoBLoKEG EVWGELS OTIWG
N BupoAn (amo to Buudpl), N kapBakpoAn (atmo tn plyavn) Kol EVYEVOAT
(amo to yapiparo).

= Mtayapika & Botava: Zkopdo, KaveAa, SevTpoAiBavo Kal KOUPKOVUAG
StaBETOLY Loyvp1 avTiBakTnplakn Spaor Kol avTLOSELOWTIKEG IOLOTNTEG.

= TIoAv@avoreg & PAaBovoetdr): Puoikig ovoieg Tov BpiokovTtal o€
EPOVTA, AXYAVIKAE KOL OTO TIPACLVO TOAL OL 0OTIOLEG SlaTapdooouv T Soun

™G WkpoPLakng pepfpavng.

= Opyavika OE€a & Xvpol: To kitpikd 0&0 (amd Aepove) kat to 0€iko o&v
(a6 E06L) Snulovpyovv 6Evo TepLBAAAOV IOV AVACTEAAEL TNV AVATITUEN
LIKPOBLlwVv.

@



PLANT-DERIVED ANTIMICROBIALS

<> for Food Preservation <=

Natural compounds from plants that inhibit spoilage and pathogens,
extending shelf life and improving food safety.

v

ESSENTIAL OI

LS

PHENOLIC ALLYL
COMPOUNDS COMPOUNDS

%
Z

Al

Sources: Oregano, Sources: Green tea, Sources: Garlic,
Thyme, Tea tree, Grape seed, Pomegranate, Onion, Leek, Chives

Rosemary, Basil Olive leaf, Cocoa

Main compounds: Main compounds: Main compounds:
Carvacrol, Thymol, A Catechins, Gallic acid, 6 Allicin, Ajoene,
Eugenol, Terpinen-4-ol Resveratrol, Oleuropein Diallyl disulfide
Effective against: Effective against: Effective against:
Ty S o i S D
w5 & & KL &8 KL H o

Molds

Bacteria Yeasts Molds Bacteria Yeasts

Bacteria Yeasts Molds

HOW THEY WORK

Induce oxidative  Prevent biofilm
stress formation

Interfere with
DNA & RNA

Inhibit enzymes
and proteins

Damage cell
membrane

) < e e e e e — =

PLANT SAPONINS &
ORGANIC ACIDS SPICE EXTRACTS ALKALOIDS OTHER EXTRACTS

Sources: Licorice root,

Sources: Citrus fruits, Sources: Cinnamon, Sources: Berberis,
Cranberry, Hibiscus, Clove, Black pepper, Soybeans, Lupin, Quillaja, Neem, Aloe vera,
Sour fruits Ginger, Turmeric Henbane Pomegranate peel
Main compounds: Nainicompounds: Main compounds: Main compounds:
M Aol Cinnamaldehyde, ; 3 . ;
Citric acid, Malic acid, E L Gi | Berberine, Matrine, Saponins, Polysaccharides,
Tartaric acid ugeno., AEETo" Solasodine Tannins, Flavonoids
Curcumin
Effective against: Effective against: Effective against: Effective against:
& ) ) L 9 S ld @ g
P W @ KR O ® R O € KR o @
Bacteria Yeasts Molds Bacteria Yeasts  Molds Bacteria Yeasts Molds Bacteria Yeasts  Molds

= APPLICATIONS IN FOOD =\

o=
, |

J ';‘t’ .

: ; I‘/ )
—— Sauces &
Meat & Poultry Dairy Products Fruits & Vegetables Bakery Products Beverages R

‘ﬂ @ Natural origin (& Consumer friendly (& Reduce synthetic preservatives (2 Extend shelf life () Improve food safety & quality



DYZIKA YINOKATAZTATA TQN ZYNOETIKQN ZYNTHPHTIKQN

2. Zowwknc IIpoéAevonc

= AvooQUun: ‘Eva guoikd évlupo mov e€dystal cuviBwe aod To aoTPadL Tov
VYoV, TO OTIOLO KATAOTPEPEL TA KUTTAPLKA TOLYWUATH XPKETWV
Baktnplwv. [1, 2]

= Aakto@eppivn: [IpwTEIVN TOL YAAXKTOG UE AVTLULKPOPBLAKES IOLOTNTEG, 1)
omola 6pa "deapevovTag” To GldNPO TOV Elval ATUPALTNTOG YL TNV
emiBiwon twv Baktnpilwv. [1, 2]

= Xttolavn: IToAvoakyapitng mov e€qyetol amo Ta KEAVPT KAPKLVOELSWV,
OUXVA o€ EQAPUOYES Bpwoluwyv emlotpwoewy (edible coatings) mov
TPOCTATEVOLVV T TPO@LUA. [1, 2]


https://www.nature.com/nature-index/topics/l4/natural-antimicrobial-agents-in-food-preservation
https://onlinelibrary.wiley.com/doi/toc/10.1155/6095.si.436408
https://www.nature.com/nature-index/topics/l4/natural-antimicrobial-agents-in-food-preservation
https://onlinelibrary.wiley.com/doi/toc/10.1155/6095.si.436408
https://www.nature.com/nature-index/topics/l4/natural-antimicrobial-agents-in-food-preservation
https://onlinelibrary.wiley.com/doi/toc/10.1155/6095.si.436408

NATURAL + SAFE = ERFECTIVE
NATURAL ORIGIN
~~

LYSOZYME

(EGG WHITE)

o 4
~3

Source:
Egg white (from hen)

Main compound:
Lysozyme enzyme

Effective against:

Q Oo 9.

W2 e
Gram-positive ~ Some molds
bacteria and yeasts

HOW THEY WORK APPLICATIONS IN FOOD KEY BENEFITS

Damage microbial  Inhibit DNA, RNA
cell wall/membrane ~ and protein
synthesis

ANIMAL-DERIVED ANTIMICROBIALS /...

« for Food Preservation e

Bioactive compounds obtained from animals that inhibit spoilage and pathogenic microorganisms,

| ORIGIN

extending shelf life and improving food safety.

LACTOFERRIN
(MILK)

LACTOPEROXIDASE
SYSTEM (MILK)

Source:

Milk (bovine and
other mammals)

Source:
Milk (bovine and
other mammals)

Main compounds:
Main compounds: ’ .
Laciolerai at e Lactoperoxidase enzyme,
af: 0 er'rln.g ycopro_ ein Hycirogen percuids;
(iron-binding protein) Thiocyanate
Effective against:

Effective against:

@ £@: Q‘ @
Bacteria  Molds  Some
viruses

¥

Some
viruses

Molds

Bacteria

Y Q,

Q9 @
Sequester Enhance Prevent biofilm Meat &
essential natural formation Poultry
minerals defense
(e.g., iron)

Products

Used alone or in combination with other natural preservaiation methods

DEFENSINS
(ANIMAL PEPTIDES)

HISTATINS
(SALIVA)

k14

f\
\ .,Ff

Source:
Neutrophils and epithelial
cells of animals (e.g.,
chicken, fish, cattle)

Source
Saliva of animals
(e.g., cattle, pigs)

Main compounds: Main compounds:
Defensin peptides Histatin peptides
Effective against: Effective against:
% 9"
Bacteria Fungi Yeasts Molds
(yeasts & molds)

QR®

Q)

Fruits &
Vegetables

Seafood

Bakery
Products

Beverages
& Others

@

(e.g., essential oils, plant extracts, refrigeration, packaaging).

o Note: Efficacy depends on concentration, food matrix, pH, temperature and processing conditions.

\ SUPPORTING SAFE
\ &SUSTAINABLE /
\_ FoOD /

e =5

HONEY
(BEE PRODUCTS)

CHITOSAN
(SHELLFISH)

Source:
Honey (from bees)

Source:
Exoskeletons of shellfish
(e.g., shrimp, crab, lobster)

Main compounds:

) Main compound:
Hydrogen peroxide, Chitosan (cationic
M.ethylglyoxafl. : polysaccharide)
Defensin-1, Organic acids

Effective against: Effective against:
% W o H @
Bacteria Molds Bacteria Yeasts  Molds

& yeasts

Natural and safe d

Effective at low concentrations

Active against a broad range

of microorganisms Animal-derived
. antimicrobials are
Biodegradable and valuable natural

environmentally friendly tools for safe,

effective and
sustainable food
preservation.

Help extend shelf life and
maintain food quality



DYZIKA YINOKATAZTATA TQN ZYNOETIKQN ZYNTHPHTIKQN

3. MikpoBraxknc I[IpogAdsv

= Baktnplooiveg: Mikpd avtipikpoflaka Tentidia (Tpwteiveg) mov apdyovtal Kupiwgs amd ta
"PIAKQ" BakTipla YOAXKTIKOU 0EE0C.
= Nuwoivn (Nisin): Xpnopomoteital eup£ws yia TNV TapePmoSion TS avamtuing Taboyovwy
Baktnplwv (m.x. Listeria) 6€ YAOAAKTOKOULKA KOl KPEATAL.

= AAAEC BAKTNPLOGIVEG ATIO TIPOOTATEVTIKEG KAAALEPYELEG OELYUAAKTIKWV BaKTnplwv:
koupBacivn, medlooiveg, poetepivn

= 0PYaVIKA 0EEQ TTOU §EV CUYKATAAEYOVTAL OTA CUVTNPNTIKA (YOAAKTIKO, 0E1KO, KITPLKO,
HUPUVYKLKO, KATT)

= Natapvkivn (Natamycin): ®uoiko avTIpuKNTIHKO avTIBLOTIKO TIOU TIHPAYETAL ATIO TOV
LIKpoOopYyavIouo Streptomyces natalensis, L5avIKO YL TNV TIPOOTAC O TUPLWV KL ENPWV
QAAQVTIK®WV oTtO HoVXA. AVCTI P& LOVO YL ETILPAVELAKT XPTOM.

= [IpOOTATEVTIKEG KAAALEPYELEG OEVYAAAKTIK®WV Baktnpiwyv (L. plantarum, L.
rhamnosus, L. acidophilus, P. acidilactici, P. pentosaceus, kAm) yia xpnon o€ (QUpoVUEVQ
TPO@LUA (YOAAKTOULKA, XAAQVTIKA, TOUPGCI-EALEG, QAL Kol o€ pun QoL UEVA av TtponyN el
OUVTOUT KAAALEPYELX TWV TIPOCTATEVTIKWV ULKPOOPYAVIOLWV TIPLV TNV EQAPLOYT), TL.X. OE
HopLVada KPEATOG)

\

C/

Le
AN Ia e
N

Ile‘ /, Le IPro <G|y Gly/ Gy - /A@ ,@eﬂﬂe}@)@ ha
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DYZIKA YINOKATAZTATA TQN ZYNOETIKQN ZYNTHPHTIKQN

14 14 4 14 14 4
= Apaon Baktnplocvwv kat IIpocTATEVTIK®OV KAAALEPYELWV OEUVYXAXAKTIK®WV BaKTNPL®V

|E!acteri0-::in5 Producing Strains Main targeted pathogenic/spoilage Class
microorganisms

Nisin A m—) Nisaplin® (Semi-purified form) |

- o Danisco, Denmark
Pediocin AcH/PA-1 ==$> Ho|dbac™ (Antilisterial Culture) I

Lacticin 481 and 3147 Lc. lactis Listenia, Staphylococcus, Clostridia |
Enterocin Enterococcus sp. Listeria, Staphylococcus, Enterococcus Il
Macedocin Str. macedonicus Clostridia, Bacillus |
Thermophilin Str. thermophilus Listeria, Enterococcus, Bacillus Il
Aowmta Ipoidovta Mikpofraki)c ZOpwong AvTHuKpOoBLaKA ZVOTATIKA
Fermented sugar-vinegar products Acetic acid
Fermented dextrose Organic acids and metabolites
Cultured wheat flour Organic acids
Cultured sugar Lactic and acetic acid metabolites
Cultured dairy ingredients LAB metabolites

Epnopwa Ipoiovra - |
Mukpofraxic Zopweng =) Verdad® MicroGARD® NovaGARD®  Purac® {@)



, NATURAL* SAFE - EFFECNVE

BACTERIOCINS
(e.g., NISIN) (e.g., LACTIC ACID)

Produced by lactic acid bacteria
(e.g., Lactococcus lactis,
Lactobacillus spp.)

ORGANIC ACIDS

Produced by lactic acid
bacteria and other
fermenting microbes

Main compounds:
Lactic acid, Acetic acid,
Propionic acid, Citric acid,

Main compounds:
Nisin, Pediocin, Enterocin,
Lactococcin, Leuconocin

Succinic acid
Effective against: Effective against:
] o L 00 0 e
% b @ 9 NH @

Gram-positive  Yeasts ~ Molds Bacteria  Yeasts  Molds

bacteria

HOW THEY WORK

o0, X

A0

b { | ®

/
.’dllt 2
" o Inhibit protein 22 :
Disrupt cell Inhibit cell wall & Induce oxidative  Prevent biofilm ) .
¢ thesis & z Dai Meat & Fruits & Bake
synthesis an stress formation ry 4

- » enzyme activity ; Products Poultry Vegetables Products

fJ Broad-spectrum activity at low concentrations

< for Food Preservation <

Natural bioactive compounds produced by beneficial microorganisms
- that inhibit spoilage and pathogenic microorganisms, extending shelf life and improving food safety.

HYDROGEN PEROXIDE REUTERIN BIOSURFACTANTS BACTERIAL ENZYMES @ FUNGAL METABOLITES

MICROBIAL-DERIVED ANTIMICROBIALS

w7

SUSTAINABLE

MICROBIAL
ORIGIN

Produced by Pactena Prodiicad by
(e.g., Lactobacillus spp., X s
Lactobacillus reuteri
Pseudomonas spp.)
Main compound: Main compound:

Hydrogen peroxide (H,0,) Reuterin (3-hydroxypropionaldehyde)

Effective against:

%0 H @ g H @

Bacteria Yeasts Molds Bacteria  Yeasts  Molds

Effective against:

Produced by bacteria, yeasts
and filamentous fungi
(e.g., Bacillus spp.,
Pseudomonas spp., Yeasts)

Main compounds:
Surfactin, Iturin, Rhamnolipids,
Sophorolipids

Effective against:

% & @

Bacteria Yeasts Molds

Sauces &

7 Used alone or in combination with other natural preservation methods
(e.g., essential oils, plant extracts, modified atmosphere, refrigeration).

Bacteria Yeasts Molds

APPLICATIONS IN FOOD KEY BENEFITS

Ready-to-Eat
Beverages Foods

Produced by bacteria Produced by fungi
(e.g., Bacillus spp., (e.g., Penicillium, Aspergillus,
Lactobacillus spp.) Trichoderma spp.)

Main compounds: Main compounds:

Penicillic acid, Sorbic acid,

Lysozyme, Amylase,
% o y Fusaric acid, Gliotoxin,

Protease, Lipase

Phenazines
Effective against: Effective against:
9
Oé; 000 O 02 O%

Bacteria  Yeasts Molds

@ Natural and safe
@ Effective at low concentrations

@ Active against a wide range
of microorganisms

Microbial-derived
antimicrobials are
powerful, versatile
and sustainable
tools for safe and
effective food
preservation.

@ Reduce reliance on synthetic
preservatives

@ Sustainable and eco-friendly

(@ Help extend shelf life and
maintain food quality

Q Efficacy depends on concentration, food matrix, pH, temperature and processing conditions. | \0 Generally Recognized as Safe (GRAS) microorganisms and compounds.



MEPIOPIZMOI £TH XPHZH ®YZIKQN ANTIMIKPOBIAKQN OYZIQN

1. Mikpo €0po¢ Spaon G KAl HETPLA £WE LKAVOTIOUTIKT ATTOTEAECUATIKOTTA (0€
oX€0M UE CLVOETIKA CLUVTNPNTIKA), AVAAOYT TNG CUYKEVTPWOTG

= KatdAAnAa yia ouvdvaotikn Spdon pe AAAEG NTILEG AVTLULKPOBLAKES OVOieg 1)
emeepyaoieg, ota mAalola TG TEXVoAoYlag TToAAaTAWY eumodiwv (hurdle
technology)

Multiple Hurdles food preservetive
= Barrier

I' ve neverfaced |
| this combination
. ©| before!
\

harmful bacteria

Combination hurdle theory (soft technology)

©



MEPIOPIZMOI £TH XPHZH ®YZIKQN ANTIMIKPOBIAKQN OYZIQN

2. YYNAOTEPO KOGTOC TAPAYWYIC, IOV CUVETIAYETAL XVUENCT KOOTOUG TOU TEALKOV
TPOIOVTOC

3.'EAAewm aderod0tnong otnv E.E. yla Xp1161 @G cuvTNPNTIK(E, 1] KAXTIYOpLOTOLON
oTa Kawvo@avr) Tpo@ua (novel foods)

4. AL@OPOTIOMUEVA 0PYAVOANTITIKA XAPAKTNPLOTIKA 0 0XEOT LE TA GLUPATIKG
TPO@LUA LE CLVTNPNTIKA (LOLWG KATA TNV AVTIKATACTAOT VITPWSWV XAXTWYV, IOV
SLOLOPPWVOLV TO XPWHA KAL TN YEVOT] TWV AAAAVTIKWV).

Picture 5. Bologna type sausage (“Pariza”) with Medoliva Plus without nitrites-ascorbat¢ Picture 6. Bologna type sausage {“Pariza”) with Medoliva Plus-1 without nitrites, using a 12h
preconditioning (refrigerated storage of final meat mixture) before pasteurization (left), and

(left) and Medoliva Plus-1 without nitrites-ascorbates (right)
with nitrites-ascorbates (standard recipe) (right).



MEAAONTIKEX IIPOKAHXEIX I'lA TH XPHXH ®YXIKQN ANTIMIKPOBIAKQN
OYXIQON ANTI XYNOETIKQN XYNTHPHTIKQN XTA TPOPIMA

[IepLEGOTEPO OLKOVOLKA BLOGLLES PUOIKEG KL BLOTEXVOAOYLKEG SLEPYATLEG
QTTOLOVWOTG KAL TIAPAYWYTG TWV (PUCLKWV AVTIUKPOBLAK®OV 0UCLWYV, WOTE VA HELWOEL
TO KOOTOG TOUG

H palikotepn xpnon KoL Gpo avaykKn Yo Tapaywyr] QUOLK®OV AVTLUKPOBLOUKOV
OVOLLEVETOL VO LELWOEL CUAVTIKA TO KOGTOG TTAPAYWYNS

EVTAaTIKOTIOMN 6T TG £PEVVAC VIO TNV AOQAAN XPTOT] AUTWV 0TA TPO@PLUX

TaxVtepeg SLadikacleg £yKpLonG-adelo80TNoNG YA Xp1joN TPOPLLX WG PUOIKA
aVTLLKPOBLakd (aKkOpa Kot wé vEA KXTNYopia TipocOETwv) 1) XPNOT WG TEXVOAOYIKA
BonOnuata, EVioYvTEG YEUONG, KATL.

= Evnuépwon-svatodntomoinon Blopnxaviag Kat KATAVHA®T®OV YLo TA
TIAEOVEKTILATA TWV TPOLOVTWV «KABAPNG ETIKETAGH 1| XWPLG CLVTNPNTIKA, AAAA KAl

TOUG TIEPLOPLOUOVG TN XPT)0T TWV PUOLKWYV AVTLULKPOBLoKwV @
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