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Â˜ Î·Ù·Ù¿ÛÛÔÓÙ·È ÛÂ Î·ÙËÁÔÚ›Â˜ (ÎÏ¿ÛÂÈ˜) ·Ó¿ÏÔÁ· ÌÂ:
ÙË ‰ÔÌ‹ ÙÔ˘˜, ÙÔ ÌÔÚÈ·Îfi ÙÔ˘˜ ‚¿ÚÔ˜ Î·È ÙË ıÂÚÌÔ·ÓıÂ-
ÎÙÈÎfiÙËÙ¿ ÙÔ˘˜. OÈ ÂÚÈÛÛfiÙÂÚÔ ÌÂÏÂÙËÌ¤ÓÂ˜ ‚·ÎÙËÚÈÔÛ›-
ÓÂ˜ Â›Ó·È ·˘Ù¤˜ Ô˘ ·Ó‹ÎÔ˘Ó ÛÙËÓ ÎÏ¿ÛË II, ÔÈ ÔÔ›Â˜ ·-

ÚÔ˘ÛÈ¿˙Ô˘Ó ·ÓÙÈÌÈÎÚÔ‚È·Î‹ ‰Ú¿ÛË ¤Ó·ÓÙÈ ÙÔ˘ Á¤ÓÔ˘˜
Listeria. H ·Ú·ÁˆÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙË
ÌÈÎÚÔ‚È·Î‹ ·Ó¿Ù˘ÍË Î·È ÂÍ·ÚÙ¿Ù·È ·fi ÙÈ˜ Û˘Óı‹ÎÂ˜ ÙÔ˘
ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜, fiˆ˜ pH, ıÂÚÌÔÎÚ·Û›·, ·ÂÚÈ-
ÛÌfi˜, ıÚÂÙÈÎ¿ Û˘ÛÙ·ÙÈÎ¿. H È‰ÈfiÙËÙ· ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ
·˘ÙÒÓ Ó· ·Ó·ÛÙ¤ÏÏÔ˘Ó ÙËÓ ·Ó¿Ù˘ÍË ·ıÔÁfiÓˆÓ ÌÈÎÚÔ-
ÔÚÁ·ÓÈÛÌÒÓ, Â›¯Â ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÔÈ ÂÈÛÙ‹ÌÔÓÂ˜ Ó· ÂÈ-

°ÂˆÔÓÈÎfi ¶·ÓÂÈÛÙ‹ÌÈÔ AıËÓÒÓ, TÌ‹Ì· EÈÛÙ‹ÌË˜ Î·È 
TÂ¯ÓÔÏÔÁ›·˜ TÚÔÊ›ÌˆÓ, EÚÁ·ÛÙ‹ÚÈÔ ¶ÔÈÔÙÈÎÔ‡ EÏ¤Á¯Ô˘ Î·È YÁÈÂÈÓ‹˜ 
TÚÔÊ›ÌˆÓ Î·È ¶ÔÙÒÓ, IÂÚ¿ O‰fi˜ 75, 118 55 Aı‹Ó·, EÏÏ¿‰·

HÌÂÚÔÌËÓ›· ̆ Ô‚ÔÏ‹˜: 16.10.2001
HÌÂÚÔÌËÓ›· ÂÁÎÚ›ÛÂˆ˜: 17.01.2002

Agricultural University of Athens, Department of Food Science and
Technology, Laboratory of Food Quality Control and Hygiene, 
75, Iera Odos, 118 55 Athens, Greece

Submission date: 16.10.2001
Approval date:  17.01.2002

¶∂ƒπ§∏æ∏. T· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ· ·Ú¿ÁÔ˘Ó ÌÈ· ÔÈÎÈ-
Ï›· ·fi ÌÈÎÚÔ‡ ÌÔÚÈ·ÎÔ‡ ‚¿ÚÔ˘˜ Ô˘Û›Â˜, ÔÈ ÔÔ›Â˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ·-
ÓÙÈÌÈÎÚÔ‚È·Î¤˜ È‰ÈfiÙËÙÂ˜. T¤ÙÔÈÂ˜ Ô˘Û›Â˜ Â›Ó·È Ù· ÔÚÁ·ÓÈÎ¿ ÔÍ¤·, ÔÈ
·ÏÎÔfiÏÂ˜, ÙÔ ‰ÈÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î·, ÙÔ ‰È·ÎÂÙ‡ÏÈÔ, ÙÔ ̆ ÂÚÔÍÂ›‰ÈÔ
ÙÔ˘ ̆ ‰ÚÔÁfiÓÔ˘ Î·È ÔÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜. ¶ÔÏÏ¤˜ ·fi ·˘Ù¤˜ ÙÈ˜ ·ÓÙÈÌÈ-
ÎÚÔ‚È·Î¤˜ Ô˘Û›Â˜ ‰È·ı¤ÙÔ˘Ó ÌÂÁ¿ÏÔ ·ÓÙÈÌÈÎÚÔ‚È·Îfi Ê¿ÛÌ· ‰Ú¿-
ÛË˜, ·ÏÏ¿ ÔÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ¤¯Ô˘Ó ÛÙÂÓfi ·ÓÙÈÌÈÎÚÔ‚È·Îfi Ê¿ÛÌ· ·-
Ó·ÛÙ¤ÏÏÔÓÙ·˜ Û˘ÁÁÂÓÈÎ¿ ÚÔ˜ ÙÔ ·Ú·ÁˆÁfi ÛÙ¤ÏÂ¯Ô˜ Â›‰Ë. T· ÙÂ-
ÏÂ˘Ù·›· ̄ ÚfiÓÈ· ÌÂÁ¿ÏÔ ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÔÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜
ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÔÈ ÔÔ›Â˜ ¤¯Ô˘Ó ÙËÓ ÈÎ·ÓfiÙËÙ· Ó·
·Ó·ÛÙ¤ÏÏÔ˘Ó ÙËÓ ·Ó¿Ù˘ÍË ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ, fiˆ˜ ÙË˜
Listeria monocytogenes. O fiÚÔ˜  ‚ÈÔÛ˘ÓÙ‹ÚËÛË ÙˆÓ ÙÚÔÊ›ÌˆÓ ·-
Ó·Ê¤ÚÂÙ·È ÛÙËÓ ·‡ÍËÛË ÙÔ˘ ̄ ÚfiÓÔ˘ Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ, Î·-
ıÒ˜ Î·È ÛÙËÓ Î·Ï‡ÙÂÚË ̆ ÁÈÂÈÓ‹ ÙˆÓ ÙÚÔÊ›ÌˆÓ ·fi ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹
¿Ô„Ë, ̄ ÚËÛÈÌÔÔÈÒÓÙ·˜ Â›ÙÂ Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ· Ù· ÔÔ›· Â›-
Ó·È ÈÎ·Ó¿ Ó· ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ‹ ¿ÏÏÂ˜ ·ÓÙÈÌÈÎÚÔ‚È·Î¤˜ Ô˘-
Û›Â˜ Â›ÙÂ Ù· ÌÂÙ·‚ÔÏÈÎ¿ ÙÔ˘˜ ÚÔ˚fiÓÙ·. ™ÙËÓ ·Ó·ÛÎfiËÛË ·˘Ù‹ ı·
·Ó·ÊÂÚıÔ‡Ó ÔÈ ‰È¿ÊÔÚÂ˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜, ÔÈ ÔÔ›Â˜ ¤¯Ô˘Ó ·ÔÌÔ-
ÓˆıÂ› ·fi Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ·, Î·È ı· Û˘˙ËÙËıÂ› Ë Èı·Ó‹
ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ‹
ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÙÔ˘˜ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ Î·ÙËÁÔÚ›Â˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ,
ˆ˜ ÚÔÛÙ·ÙÂ˘ÙÈÎÒÓ Î·ÏÏÈÂÚÁÂÈÒÓ ‹ ̂ ˜ ÚÔÛÙ·ÙÂ˘ÙÈÎÒÓ Ô˘ÛÈÒÓ, ·-
ÓÙ›ÛÙÔÈ¯·.
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ABSTRACT. Lactic acid bacteria produce a variety of small
molecular weight compounds, which have antimicrobial properties.
Such substances are: organic acids, alcohols, carbon dioxide, diacetyl,
hydrogen peroxide and bacteriocins. Many of these compounds have
a wide inhibitory spectrum but the bacteriocins are able to inhibit
species, namely, related with the bacteriocin-producing strain. In the
last years bacteriocins have gained a lot of concern because some of
them are able to inhibit the growth of pathogenic bacteria, like
Listeria monocytogenes. The term "biopreservation" refers to the
extension of storage life, as well as to the enhancement of the food
safety, using the bacteriocin-producing lactic acid strains or their
metabolic antibacterial products. In this review will be reported
bacteriocins, which are produced by the lactic acid bacteria and will
be discussed the potential application of the bacteriocinogenic strains
or their bacteriocins on the foods, as protective cultures or as
protective compounds, respectively.    

Key words: Bacteriocins, lactic acid bacteria, biopreservation,
protective cultures, food safety.
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ÎÂÓÙÚÒÛÔ˘Ó ÙÔ ÂÓ‰È·Ê¤ÚÔÓ ÙÔ˘˜ ÛÙËÓ ·Ó·˙‹ÙËÛË ÂÓ·ÏÏ·-
ÎÙÈÎÒÓ ÌÔÚÊÒÓ Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ ÌÂ ÈÔ Ê˘ÛÈÎfi
ÙÚfiÔ, ¯ˆÚ›˜ ÙË ¯Ú‹ÛË ¯ËÌÈÎÒÓ Û˘ÓÙËÚËÙÈÎÒÓ. A˘Ùfi ÛË-
Ì·›ÓÂÈ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ˆ˜
ÚÔÛÙ·ÙÂ˘ÙÈÎÒÓ Î·ÏÏÈÂÚÁÂÈÒÓ (protective cultures) ‹ ÙˆÓ
ÌÂÙ·‚ÔÏÈÎÒÓ ÙÔ˘˜ ÚÔ˚fiÓÙˆÓ, Î˘Ú›ˆ˜ ÂÓ˙‡ÌˆÓ Î·È ‚·ÎÙË-
ÚÈÔÛÈÓÒÓ. ™‹ÌÂÚ· Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ· ¯ÚËÛÈÌÔ-
ÔÈÔ‡ÓÙ·È ̂ ˜ ÂÎÎÈÓËÙ¤˜ (starters) ÛÂ ‰È¿ÊÔÚ· ÚÔ˚fiÓÙ· ̇ ˘-
ÌÒÛÂˆ˜, ÂÂÈ‰‹ ‰È·ÌÔÚÊÒÓÔ˘Ó Ù· ÂÈı˘ÌËÙ¿ ÔÚÁ·ÓÔÏË-
ÙÈÎ¿ ̄ ·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È ·Ú¿ÏÏËÏ· ·ÚÂÌÔ‰›˙Ô˘Ó ÙËÓ
·‡ÍËÛË ÙˆÓ ·ıÔÁfiÓˆÓ ÌÈÎÚÔ‚›ˆÓ. OÚÈÛÌ¤ÓÂ˜ ÊÔÚ¤˜ Á›-
ÓÂÙ·È ¤Ó·˜ ‰È·¯ˆÚÈÛÌfi˜ ÌÂÙ·Í‡ ÙˆÓ ÂÎÎÈÓËÙÒÓ Î·È ÙˆÓ
ÚÔÛÙ·ÙÂ˘ÙÈÎÒÓ Î·ÏÏÈÂÚÁÂÈÒÓ. ™ÙËÓ Ú·ÁÌ·ÙÈÎfiÙËÙ· fi-
Ìˆ˜ ÌÔÚÂ› Ó· Â›Ó·È Ë ›‰È· Î·ÏÏÈ¤ÚÁÂÈ·, Ë ÔÔ›· ̄ ÚËÛÈÌÔ-
ÔÈÂ›Ù·È ÁÈ· ‰È·ÊÔÚÂÙÈÎÔ‡˜ ÛÎÔÔ‡˜ Î·È Î¿Ùˆ ·fi ‰È·ÊÔ-
ÚÂÙÈÎ¤˜ Û˘Óı‹ÎÂ˜. °È· ÙÔ˘˜ ÂÎÎÈÓËÙ¤˜ Ë ·Ú·ÁˆÁ‹ ÔÍ¤ˆÓ
¤¯ÂÈ ÌÂÁ¿ÏÔ ÙÂ¯ÓÔÏÔÁÈÎfi ÂÓ‰È·Ê¤ÚÔÓ, ÂÓÒ Ë ·ÓÙÈÌÈÎÚÔ-
‚È·Î‹ ‰Ú¿ÛË ÙÔ˘˜ ÌÔÚÂ› Ó· ·ÔÙÂÏÂ› ¤Ó· ‰Â˘ÙÂÚÂ‡ÔÓ ̄ ·-
Ú·ÎÙËÚÈÛÙÈÎfi, ·ÏÏ¿ ÁÈ· ÙÈ˜ ÚÔÛÙ·ÙÂ˘ÙÈÎ¤˜ Î·ÏÏÈ¤ÚÁÂÈÂ˜
·˘Ùfi ·ÔÙÂÏÂ› ÙÔÓ ÚÒÙÔ Î·È Î‡ÚÈÔ ÛÙfi¯Ô ÙË˜ ÂÊ·ÚÌÔÁ‹˜
ÙÔ˘˜, ‰ËÏ·‰‹ Ó· ¤¯Ô˘Ó ÙËÓ ÈÎ·ÓfiÙËÙ· ·Ú·ÁˆÁ‹˜ ·ÓÙÈÌÈ-
ÎÚÔ‚È·ÎÒÓ Ô˘ÛÈÒÓ. 

B·ÎÙËÚÈÔÛ›ÓÂ˜ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ

1.1 °ÂÓÈÎ¿

ŒÓ·˜ ÌÂÁ¿ÏÔ˜ ·ÚÈıÌfi˜ ‚·ÎÙËÚÈÔÛÈÓÒÓ ·Ú¿ÁÂÙ·È ·-
fi Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ· ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ Û˘ÌÂ-
ÚÈÏ·Ì‚¿ÓÔÓÙ·È Ù· Á¤ÓË Lactobacillus, Lactococcus, Pedio-
coccus, Leuconostoc, Enterococcus Î·È Carnobacterium. OÈ
ÂÚÈÛÛfiÙÂÚÂ˜ ·fi ·˘Ù¤˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÛÙÂÓfi Ê¿ÛÌ· ‰Ú¿-
ÛË˜ Î·È ÌfiÓÔ ÌÂÚÈÎ¤˜ ¤¯Ô˘Ó ‰Ú¿ÛË ÂÓ·ÓÙ›ÔÓ Î·È ·ıÔÁfi-
ÓˆÓ ‚·ÎÙËÚ›ˆÓ, fiˆ˜ Ë ÓÈÛ›ÓË, Ë Â‰ÈÔÛ›ÓË, Ë Û·Î·Î›ÓË A,
Ë ÌÂÛÂÓÙÂÚÔÛ›ÓË Î.¿.

EÍ·ÈÙ›·˜ ÙÔ˘ ÌÂÁ¿ÏÔ˘ ·ÚÈıÌÔ‡ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ Ô˘
¤¯Ô˘Ó ‚ÚÂıÂ›, ı· ·Ó·ÊÂÚıÔ‡Ó ·Ú·Î¿Ùˆ ÌfiÓÔ Î¿ÔÈÂ˜ ·-
fi ÙÈ˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ ‰È¿ÊÔÚˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ (¶›Ó·ÎÂ˜
1-5) Î·È ÔÚÈÛÌ¤Ó· ÁÂÓÈÎ¿ ÛÙÔÈ¯Â›· ÁÈ· ÙËÓ Î¿ıÂ Î·ÙËÁÔ-
Ú›· ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÙÈ˜ ·Ú¿ÁÔ˘Ó.

1.1.1 B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜
Lactococcus spp.

A˘Ù‹ Ë Î·ÙËÁÔÚ›· Â›Ó·È ÁÓˆÛÙ‹ Î·È ̂ ˜ ÛÙÚÂÙfiÎÔÎÎÔÈ
ÙˆÓ Á·Ï·ÎÙÔÎÔÌÈÎÒÓ ÚÔ˚fiÓÙˆÓ. E›Ó·È ÌÂÛfiÊÈÏÔÈ ÌÈÎÚÔ-
ÔÚÁ·ÓÈÛÌÔ› ÌÂ ¿ÚÈÛÙË ıÂÚÌÔÎÚ·Û›· ·Ó¿Ù˘ÍË˜ 20-45 oC 7.
¶·Ú·‰Â›ÁÌ·Ù· ‚·ÎÙËÚÈÔÛÈÓÒÓ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ·˘-
ÙÔ‡˜ ÙÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜ ‰›ÓÔÓÙ·È ÛÙÔÓ ¶›Ó·Î· 1. H
‚·ÎÙËÚÈÔÛ›ÓË Ô˘ ÌÂÏÂÙ‹ıËÎÂ ÂÚÈÛÛfiÙÂÚÔ ·fi ·˘Ù‹ ÙËÓ
Î·ÙËÁÔÚ›· Â›Ó·È Ë ÓÈÛ›ÓË, Ë ÔÔ›· ·Ú¿ÁÂÙ·È ·fi ÙÔÓ
Lactococcus lactis spp. lactis, ÂÂÈ‰‹ ·ÚÂÌÔ‰›˙ÂÈ ÙËÓ
ÏÂÈÔÓfiÙËÙ· ÙˆÓ Gram (+) ‚·ÎÙËÚ›ˆÓ, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ
ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È Î·È Ù· Á¤ÓË Bacillus Î·È Clostridium 1, 3, 7.
H ÓÈÛ›ÓË ·Ó‹ÎÂÈ ÛÙ· Ï·ÓÙÈ‚ÈÔÙÈÎ¿ Î·È Â›Ó·È ¤Ó· ÔÏ˘Î˘-
ÎÏÈÎfi ÂÙ›‰ÈÔ ÌÂ ˘„ËÏ‹ ÂÚÈÂÎÙÈÎfiÙËÙ· ÛÂ ·ÎfiÚÂÛÙ· ·-
ÌÈÓÔÍ¤· (‰Â¸‰ÚÔ·Ï·Ó›ÓË Î·È ‰Â¸‰ÚÔ‚Ô˘Ù˘Ú›ÓË) Î·È ıÂÈÔ-
·ÈıÂÚÈÎ¿ ·ÌÈÓÔÍ¤· [Ï·ÓıÂÈÔÓ›ÓË (Ala-S-Ala) Î·È ‚-ÌÂı˘ÏÔ-
Ï·ÓıÂÈÔÓ›ÓË (Aba-S-Ala; Aba: ·ÌÈÓÔ‚Ô˘Ù˘ÚÈÎfi ÔÍ‡]) 2, 4, 5,6.
T· ÌÂÈÔÓÂÎÙ‹Ì·Ù· ÙË˜ ÓÈÛ›ÓË˜ Â›Ó·È Ë ·ÓÙ›‰Ú·Û‹ ÙË˜ ÌÂ Ù·

ÊˆÛÊÔÏÈ›‰È· ÙÔ˘ ÙÚÔÊ›ÌÔ˘ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·ÂÓÂÚ-
ÁÔÔ›ËÛ‹ ÙË˜ Î·È Ë ¯·ÌËÏ‹ ÙË˜ ‰È·Ï˘ÙfiÙËÙ· ÛÂ pH Á‡Úˆ
ÛÙÔ 6,0, ÁÈ' ·˘Ùfi Î·È Ë ÂÊ·ÚÌÔÁ‹ ÙË˜ ÛÙÔ ÎÚ¤·˜ Â›Ó·È Â-
ÚÈÔÚÈÛÌ¤ÓË2, 7. ÕÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂÚÈÔÚ›˙Ô˘Ó ÙËÓ Â-
Ê·ÚÌÔÁ‹ ÙË˜ ÛÙÔ ÎÚ¤·˜ Â›Ó·È ÔÈ ÂÍ‹˜: ‰ÂÓ ÂÈ‰Ú¿ ÂÓ·ÓÙ›ÔÓ
fiÏˆÓ ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÚÔÎ·ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜ ‹
ÂÓ·ÓÙ›ÔÓ ÙˆÓ ·ıÔÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ, Ô˘ ··-
ÓÙÔ‡Ó ÛÙÔ ÎÚ¤·˜, Î·ıÒ˜ Â›ÛË˜ fiÙÈ Ô ÌÈÎÚÔÔÚÁ·ÓÈÛÌfi˜ Ô˘
·Ú¿ÁÂÈ ÙË ÓÈÛ›ÓË, Ô Lactococcus lactis, ‰ÂÓ ·Ó·Ù‡ÛÛÂÙ·È
ÛÙ· Î·ÙÂ„˘ÁÌ¤Ó· ÎÚ¤·Ù· 7.

1.1.2 B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜
Lactobacillus spp.

OÈ Ï·ÎÙÔ‚¿ÎÈÏÏÔÈ Â›Ó·È ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ› Ô˘ ¤¯Ô˘Ó ·-
ÔÌÔÓˆıÂ› ·fi ·ÚÎÂÙ¿ ÙÚfiÊÈÌ· fiˆ˜ Á·Ï·ÎÙÔÎÔÌÈÎ¿
ÚÔ˚fiÓÙ· Î·È ÎÚ¤·˜ Î·È ÂÌÊ·Ó›˙Ô˘Ó ÂÚÈÔÚÈÛÌ¤ÓÔ Ê¿ÛÌ·
‰Ú¿ÛË˜ 1, 3, 4, 6, 7. OÈ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ› Ô˘ ¤¯Ô˘Ó ·ÔÌÔÓˆ-
ıÂ› ·fi ÙÔ ÎÚ¤·˜ Î·È Ù· ÚÔ˚fiÓÙ· ÙÔ˘ Î·È ¤¯Ô˘Ó ·ÓÙÈ‚·-
ÎÙËÚÈ·Î‹ ‰Ú¿ÛË Â›Ó·È Î˘Ú›ˆ˜ ÛÙÂÏ¤¯Ë ÙÔ˘ Lactobacillus
sakei (¶›Ó·Î·˜ 2) 1, 2, 4, 6, 7. H Û·Î·Î›ÓË A Ô˘ ·Ú¿ÁÂÙ·È ·fi
ÙÔÓ Lactobacillus sakei Lb706 ·ÚÔ˘ÛÈ¿˙ÂÈ ‰Ú¿ÛË ÂÓ·ÓÙ›ÔÓ
¿ÏÏˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ ·ÏÏ¿ Î·È ÂÓ·ÓÙ›ÔÓ ÙË˜
Listeria monocytogenes 7. H ¯Ú‹ÛË ÙÔ˘ ‚·ÎÙËÚ›Ô˘ L. sakei
‹ ÙË˜ Û·Î·Î›ÓË˜ A ÛÙÔ ÎÚ¤·˜ ÂÚÈÔÚ›˙ÂÙ·È ÂÂÈ‰‹: 1) Ë ·-
ÓÙÈÌÈÎÚÔ‚È·Î‹ ‰Ú¿ÛË Â›Ó·È ÔÏ‡ ÌÈÎÚfiÙÂÚË ÛÂ Û‡ÁÎÚÈÛË
ÌÂ ·˘Ù‹ Ô˘ ·Ú·ÙËÚÂ›Ù·È fiÙ·Ó Ô ÌÈÎÚÔÔÚÁ·ÓÈÛÌfi˜ ·Ó·-
Ù‡ÛÛÂÙ·È ÛÂ Û˘ÓıÂÙÈÎfi ıÚÂÙÈÎfi ̆ fiÛÙÚˆÌ·, 2) Ë ‚·ÎÙË-
ÚÈÔÛ›ÓË ·ÚÔ˘ÛÈ¿˙ÂÈ ÛÙ·‰È·Î‹ ·ÒÏÂÈ· ÙË˜ ‰Ú·ÛÙÈÎfiÙË-
Ù¿˜ ÙË˜ ÌÂ ÙÔ ¯ÚfiÓÔ Î·È 3) ÙÔ ·ÓÙÈÌÈÎÚÔ‚È·Îfi Ê¿ÛÌ· ÙË˜
‚·ÎÙËÚÈÔÛ›ÓË˜ ‰ÂÓ ÂÚÈÏ·Ì‚¿ÓÂÈ fiÏÔ˘˜ ÙÔ˘˜ Gram (+)
·ıÔÁfiÓÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜ ‹ ÙÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜
Ô˘ ÚÔÎ·ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜ ÛÙÔ ÎÚ¤·˜ 1, 3, 4, 7. EÈÏ¤ÔÓ, Ë
¯Ú‹ÛË ÙÔ˘ ‚·ÎÙËÚ›Ô˘ Lactobacillus sakei ÛÙÔ ÎÚ¤·˜ ÂÚÈÔ-
Ú›˙ÂÙ·È Î·È ·fi ÙÔ ÁÂÁÔÓfi˜ ÙË˜ ÛËÌ·ÓÙÈÎ‹˜ ÌÂ›ˆÛË˜ ÙÔ˘
pH, ÛÂ ÂÚ›ÙˆÛË ·ÚÔ˘Û›·˜ Â·ÚÎÒÓ ÔÛÔÙ‹ÙˆÓ ˙˘-
ÌÔ‡ÌÂÓˆÓ ̆ ‰·Ù·ÓıÚ¿ÎˆÓ. H ÌÂ›ˆÛË fiÌˆ˜ ·˘Ù‹ ÙÔ˘ pH Â›-
Ó·È ·ÓÂÈı‡ÌËÙË ÁÈ· ÚÔ˚fiÓÙ· ÎÚ¤·ÙÔ˜ Ô˘ ‰ÂÓ ˘Ê›ÛÙ·-
ÓÙ·È ̇ ‡ÌˆÛË 7. 

1.1.3 B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜
Carnobacterium spp.

TÔ Á¤ÓÔ˜ ·˘Ùfi Â›¯Â ·Ú¯ÈÎ¿ ÂÚÈÁÚ·ÊıÂ› ˆ˜
Lactobacillus, ·ÏÏ¿ ‰È·ÎÚ›ÓÂÙ·È ·fi ÙÔ˘˜ Ï·ÎÙÔ‚·Î›ÏÏÔ˘˜,
·fi ÙËÓ ÈÎ·ÓfiÙËÙ¿ ÙÔ˘ Ó· ·Ó·Ù‡ÛÛÂÙ·È ÛÂ ̆ „ËÏfi pH (8,5-
9,5), Ó· ·Ú¿ÁÂÈ L-(+)-Á·Ï·ÎÙÈÎfi ÔÍ‡ Î·È ·fi ÙËÓ ·‰˘-
Ó·Ì›· ÙÔ˘ Ó· ·Ó·Ù˘¯ıÂ› ÛÂ ÛÙÂÚÂ¿ ıÚÂÙÈÎ¿ ˘ÔÛÙÚÒ-
Ì·Ù· ·ÚÔ˘Û›· ÔÍÈÎÔ‡ ÔÍ¤Ô˜ (pH 5,6) 7. OÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜
Ô˘ ¤¯Ô˘Ó ÌÂÏÂÙËıÂ› ·ÚÎÂÙ¿ Â›Ó·È ·˘Ù‹ Ô˘ ·Ú¿ÁÂÙ·È ·-
fi ÙÔ Carnobacterium divergens L66 Î·È ·fi ÙÔ
Carnobacterium piscicola, ÔÈ ÔÔ›ÔÈ ¤¯Ô˘Ó ·ÔÌÔÓˆıÂ› ·fi
ÙÔ ÎÚ¤·˜ (¶›Ó·Î·˜ 3) 6, 7. H ‚·ÎÙËÚÈÔÛ›ÓË Ô˘ ·Ú¿ÁÂÙ·È
·fi ÙÔ Carnobacterium piscicola UAL26 ÔÊÂ›ÏÂÙ·È ÛÂ ̄ Úˆ-
ÌfiÛˆÌ· Î·È ·Ú·ÙËÚÂ›Ù·È Ë ·Ú·ÁˆÁ‹ ÙË˜ ÛÙ· ÙÂÏÂ˘Ù·›·
ÛÙ¿‰È· ÙË˜ ÏÔÁ·ÚÈıÌÈÎ‹˜ Ê¿ÛË˜ ·‡ÍËÛË˜ ÙÔ˘ ÌÈÎÚÔÔÚÁ·-
ÓÈÛÌÔ‡. TÔ ÛÙ¤ÏÂ¯Ô˜ Â›Ó·È ‰Ú·ÛÙÈÎfi ÂÓ·ÓÙ›ÔÓ ÌÂÁ¿ÏÔ˘ ·-
ÚÈıÌÔ‡ Gram (+) ‚·ÎÙËÚ›ˆÓ Û˘ÌÂÚÈÏ·Ì‚·ÓÔÌ¤ÓˆÓ ÙˆÓ
ÁÂÓÒÓ Bacillus Î·È Clostridium 7. OÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·-
Ú¿ÁÔÓÙ·È fiÌˆ˜ ·fi ÙÔ Carnobacterium piscicola LV17 Ô-
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ÊÂ›ÏÔÓÙ·È ÛÂ Ï·ÛÌ›‰ÈÔ. O ÌÈÎÚÔÔÚÁ·ÓÈÛÌfi˜ ·Ú¿ÁÂÈ ‰‡Ô
‚·ÎÙËÚÈÔÛ›ÓÂ˜, Ë Ì›· ·Ú¿ÁÂÙ·È ÛÙ· ÙÂÏÂ˘Ù·›· ÛÙ¿‰È· ÙË˜
·Ó¿Ù˘ÍË˜, ÂÓÒ Ë ¿ÏÏË ÛÙ· ·Ú¯ÈÎ¿ ÛÙ¿‰È· 6, 7. TÔ ÏÂÔÓ¤-
ÎÙËÌ· ÙË˜ ¯Ú‹ÛË˜ ÙÔ˘ Á¤ÓÔ˘˜ ·˘ÙÔ‡ ÛÙÔ ÎÚ¤·˜ Â›Ó·È Ë È-
Î·ÓfiÙËÙ· ÌÂÚÈÎÒÓ ÛÙÂÏÂ¯ÒÓ Ó· ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓË
ÛÙ· ·Ú¯ÈÎ¿ ÛÙ¿‰È· ÙË˜ ·Ó¿Ù˘ÍË˜. B¤‚·È· ÙÔ ·ÓÙÈÌÈÎÚÔ-
‚È·Îfi Ê¿ÛÌ· ‰Ú¿ÛË˜ Î·È Â‰Ò Â›Ó·È ÂÚÈÔÚÈÛÌ¤ÓÔ, Î·ıÒ˜
‰ÂÓ ÂÚÈÏ·Ì‚¿ÓÂÈ fiÏÔ˘˜ ÙÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜ Ô˘ ÚÔ-
Î·ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜ Î·È ÙÔ˘˜ ·ıÔÁfiÓÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈ-
ÛÌÔ‡˜ ÙÔ˘ ÎÚ¤·ÙÔ˜ 7.

1.1.4 B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜
Leuconostoc spp.

Œ¯Ô˘Ó ·Ó·ÊÂÚıÂ› ·ÚÎÂÙ¤˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ÔÈ ÔÔ›Â˜
·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜ ·˘Ùfi (¶›Ó·Î·˜ 4). H ÈÔ Úfi-
ÛÊ·ÙË Ô˘ ¤¯ÂÈ ÂÚÈÁÚ·ÊÂ› Â›Ó·È ·˘Ù‹ ÙÔ˘ Leuconostoc
gelidum, Ë ÔÔ›· Â›Ó·È ‰Ú·ÛÙÈÎ‹ ÂÓ·ÓÙ›ÔÓ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈ-
ÎÒÓ ‚·ÎÙËÚ›ˆÓ Î·È ÙÚÈÒÓ ÛÙÂÏÂ¯ÒÓ ÙË˜ Listeria
monocytogenes, ·ÏÏ¿ ‰ÂÓ ·ÚÂÌÔ‰›˙ÂÈ ÙËÓ ·Ó¿Ù˘ÍË ÛÔ-
ÚÔÁfiÓˆÓ Gram (-) Î·È Gram (+) ‚·ÎÙËÚ›ˆÓ. H ‚·ÎÙËÚÈÔ-
Û›ÓË Â›Ó·È ıÂÚÌÔ·ÓıÂÎÙÈÎ‹ (100 ÔC ÁÈ· 60 min) Î·È ·Ú¿-
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ÁÂÙ·È ÛÙ· ·Ú¯ÈÎ¿ ÛÙ¿‰È· ÙË˜ ·Ó¿Ù˘ÍË˜, ·ÏÏ¿ Ë ‰Ú¿ÛË ÙË˜
Â›Ó·È Î˘Ú›ˆ˜ ‚·ÎÙËÚÈÔÛÙ·ÙÈÎ‹ ·Ú¿ ‚·ÎÙËÚÈÔÎÙfiÓÔ˜ 3, 6, 7.

1.1.5 B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜
Pediococcus spp.

OÈ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜ ·˘Ùfi

Ê·›ÓÔÓÙ·È ÛÙÔÓ ¶›Ó·Î· 5. H Â‰ÈÔÛ›ÓË A Ô˘ ·Ú¿ÁÂÙ·È
·fi ÙÔÓ Pediococcus pentosaceus FBB61, Ô ÔÔ›Ô˜ ¤¯ÂÈ ·-
ÔÌÔÓˆıÂ› ·fi ÚÔ˚fiÓÙ· Ê˘ÙÈÎ‹˜ ÚÔ¤ÏÂ˘ÛË˜, Â›Ó·È ‰Ú·-
ÛÙÈÎ‹ ÂÓ·ÓÙ›ÔÓ ·ÚÎÂÙÒÓ ·ıÔÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ, fi-
ˆ˜ Clostridium botulinum, Listeria monocytogenes,
Staphylococcus aureus 2, 3, 4, 5, 6, 7. Afi ÚÔ˚fiÓÙ· ÎÚ¤·ÙÔ˜ ¤¯ÂÈ
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·ÔÌÔÓˆıÂ› ÌfiÓÔ ¤Ó· ÛÙ¤ÏÂ¯Ô˜, Ô Pediococcus acidilactici
H Î·È ·Ú¿ÁÂÈ ÙË ‚·ÎÙËÚÈÔÛ›ÓË Â‰ÈÔÛ›ÓË AcH. A˘Ùfi ÙÔ
ÛÙ¤ÏÂ¯Ô˜ ·ÔÌÔÓÒıËÎÂ ·fi ·ÏÏ·ÓÙÈÎ¿ ˙˘ÌÒÛÂˆ˜ Î·È Ë
‚·ÎÙËÚÈÔÛ›ÓË ÙÔ˘ ·ÚÔ˘ÛÈ¿˙ÂÈ Â˘Ú‡ Ê¿ÛÌ· ·ÓÙÈÌÈÎÚÔ-
‚È·Î‹˜ ‰Ú¿ÛË˜ ¤Ó·ÓÙÈ Gram (+) ‚·ÎÙËÚ›ˆÓ, Û˘ÌÂÚÈÏ·Ì-
‚·ÓÔÌ¤ÓˆÓ ÙˆÓ Clostridium perfringens, Listeria mono-
cytogenes, Staphylococcus aureus. E›ÛË˜ Â›Ó·È ‰Ú·ÛÙÈÎ‹
Î·È ÂÓ·ÓÙ›ÔÓ ‰‡Ô ÂÈ‰ÒÓ Gram (-) ‚·ÎÙËÚ›ˆÓ ÙË˜ Aero-
monas hydrophila Î·È ÙË˜ Pseudomonas putida. T¤ÏÔ˜ Â›-

Ó·È ‰Ú·ÛÙÈÎ‹ ÛÂ ÌÂÁ¿ÏÔ Â‡ÚÔ˜ pH (2,0-9,0) Î·È Â›Ó·È ıÂÚ-
ÌÔ·ÓıÂÎÙÈÎ‹ (95 ÔC ÁÈ· 15 min) 6, 7.

EÊ·ÚÌÔÁ¤˜ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ

2.1 BÈÔÛ˘ÓÙ‹ÚËÛË ÙˆÓ ÙÚÔÊ›ÌˆÓ 

H ̄ Ú‹ÛË ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ, fiˆ˜ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ
‚·ÎÙËÚ›ˆÓ ·ÔÙÂÏÂ› ‚·ÛÈÎ‹ Ì¤ıÔ‰Ô, ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹
‰È·ÊfiÚˆÓ ÚÔ˚fiÓÙˆÓ ˙˘ÌÒÛÂˆ˜. EÈÏ¤ÔÓ, Ë ¯Ú‹ÛË ÙˆÓ
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ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ ·ÔÙÂÏÂ› Î·È ÌÈ· ·fi ÙÈ˜ ÌÂ-
ıfi‰Ô˘˜ Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ, ÁÈ·Ù› ·ÚÂÌÔ‰›˙Ô˘Ó
ÙËÓ ·Ó¿Ù˘ÍË ‰È·ÊfiÚˆÓ ·ıÔÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ
Î·È ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÚÔÎ·ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜, Î˘Ú›ˆ˜
ÌÂ ÙËÓ ÂÏ¿ÙÙˆÛË ÙÔ˘ pH Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ̇ ‡ÌˆÛË˜ Î·È
ÙË˜ ·Ú·ÁˆÁ‹˜ ·ÓÙÈÌÈÎÚÔ‚È·ÎÒÓ Ô˘ÛÈÒÓ. 

™ÙÈ˜ ·ÓÙÈÌÈÎÚÔ‚È·Î¤˜ Ô˘Û›Â˜ ·Ó‹ÎÔ˘Ó Î·È ÔÈ ‚·ÎÙËÚÈÔ-
Û›ÓÂ˜, ÔÈ ÔÔ›Â˜ ÂÊ·ÚÌfi˙ÔÓÙ·È ˆ˜ Û˘ÓÙËÚËÙÈÎ¿ ÛÂ ÚÔ˚fi-
ÓÙ· Á¿Ï·ÎÙÔ˜, ÎÚ¤·ÙÔ˜, È¯ı˘ËÚÒÓ, ·ÚÙÔÔÈ›·˜, Ï·¯·ÓÈÎÒÓ
Ô˘ ¤¯Ô˘Ó ̆ ÔÛÙÂ› Á·Ï·ÎÙÈÎ‹ ̇ ‡ÌˆÛË, Î·ıÒ˜ Î·È ÛÙËÓ ·-
Ú·ÁˆÁ‹ ̇ ‡ıÔ˘ Î·È Ô›ÓÔ˘ ÁÈ· ÙÔÓ ¤ÏÂÁ¯Ô ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈ-
ÛÌÒÓ Ô˘ ÚÔÎ·ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜. ¢‡Ô Ì¤ıÔ‰ÔÈ ̆ ¿Ú¯Ô˘Ó

ÁÈ· ÙË ¯Ú‹ÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ˆ˜ ‚ÈÔÛ˘ÓÙËÚËÙÈÎÒÓ, Ë
¯Ú‹ÛË ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ ̂ ˜ ÂÎÎÈÓËÙÒÓ Î·È Ë
ÂÓÛˆÌ¿ÙˆÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÂ ËÌÈÎ·ı·Ú‹, Î·ı·Ú‹ ‹
¯ËÌÈÎ¿ Û˘ÓÙÈı¤ÌÂÓË ÌÔÚÊ‹, Ì¤Û· ÛÙÔ ÙÚfiÊÈÌÔ 5, 8. 

H Û˘ÓÙ‹ÚËÛË ÙˆÓ ÙÚÔÊ›ÌˆÓ ÌÂ ÙË ¯Ú‹ÛË ÚÔÛÙ·ÙÂ˘ÙÈ-
ÎÒÓ Î·ÏÏÈÂÚÁÂÈÒÓ Ô˘ ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ÔÓÔÌ¿˙ÂÙ·È
‚ÈÔÛ˘ÓÙ‹ÚËÛË Î·È ·Ó·Ê¤ÚÂÙ·È ÛÙËÓ ÂÈÌ‹Î˘ÓÛË ÙÔ˘ ¯Úfi-
ÓÔ˘ Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÙË Ê˘ÛÈ-
Î‹ ·˘Ùfi¯ıÔÓË ÌÈÎÚÔ¯ÏˆÚ›‰· ÙÔ˘ ÚÔ˚fiÓÙÔ˜ ‹ Î¿ÔÈ· Î·-
ı·Ú‹ Î·ÏÏÈ¤ÚÁÂÈ·, ̂ ˜ ÂÎÎÈÓËÙ‹ ‹/Î·È ̄ ÚËÛÈÌÔÔÈÒÓÙ·˜ ÙÔ˘˜
ÌÈÎÚÔ‚È·ÎÔ‡˜ ÌÂÙ·‚ÔÏ›ÙÂ˜ ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ 9, 10, 11.

¶∂ƒπ√¢π∫√ ∆∏™ E§§∏¡π∫∏™ KTHNπ∞∆ƒπ∫∏™ ETAIPEIA™ 2003, 54(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2003, 54(1)

74 π. ª∂∆∞•√¶√À§√™, ª. ª∞∆∞ƒ∞°∫∞™, ∂.Ã. ¢ƒ√™π¡√™ 

¶›Ó·Î·˜ 4. B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜ Leuconostoc spp.* 
Table 4. Bacteriocins produced by Leuconostoc spp. 

*: µ·ÛÈÛÌ¤ÓÔ˜ ÛÂ ÛÙÔÈ¯Â›· ·fi ÙË ‚È‚ÏÈÔÁÚ·ÊÈÎ‹ ·Ú·ÔÌ‹ 6. 

¶›Ó·Î·˜ 5. B·ÎÙËÚÈÔÛ›ÓÂ˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ Á¤ÓÔ˜ Pediococcus spp.*
Table 5. Bacteriocins produced by Pediococcus spp. 

*: µ·ÛÈÛÌ¤ÓÔ˜ ÛÂ ÛÙÔÈ¯Â›· ·fi ÙË ‚È‚ÏÈÔÁÚ·ÊÈÎ‹ ·Ú·ÔÌ‹ 6. 
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2.2 EÊ·ÚÌÔÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ̂ ˜ ‚ÈÔÛ˘ÓÙËÚËÙÈÎÒÓ

™Â ·˘Ù‹ ÙËÓ ÂÓfiÙËÙ· ı· ·Ó·ÊÂÚıÔ‡Ó ÔÈ Î˘ÚÈfiÙÂÚÂ˜ Â-
Ê·ÚÌÔÁ¤˜ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÙË ‚ÈÔÌË¯·Ó›· ÙˆÓ ÙÚÔÊ›-
ÌˆÓ 9, 11-12:

1. °·Ï·ÎÙÔÎÔÌÈÎ¿ ÚÔ˚fiÓÙ·: Ù· ÓÈÙÚÈÎ¿ ¿Ï·Ù· ̄ ÚËÛÈ-
ÌÔÔÈÔ‡ÓÙ·È Û˘¯Ó¿ Î·Ù¿ ÙËÓ Ù˘ÚÔÎfiÌËÛË ÁÈ· Ó· ·Ó·ÛÙÂ›-
ÏÔ˘Ó ÙËÓ ·Ó¿Ù˘ÍË ÙÔ˘ Clostridium tyrobutyricum, fiˆ˜ Â-
›ÛË˜ Î·È ¿ÏÏˆÓ ÎÏˆÛÙËÚÈ‰›ˆÓ, Ô˘ ÚÔÎ·ÏÔ‡Ó ÛÔ‚·Ú¤˜
·ÏÏÔÈÒÛÂÈ˜ ÛÙ· ÚÔ˚fiÓÙ·. H ̄ Ú‹ÛË ÙË˜ ÓÈÛ›ÓË˜ ÁÈ· ÙËÓ ·-
ÚÂÌfi‰ÈÛË ÙË˜ ÂÎ‚Ï¿ÛÙËÛË˜ ÙˆÓ ÛÔÚ›ˆÓ ÙÔ˘ Clostridium
tyrobutyricum ·ÔÙÂÏÂ› ÌÈ· ÂÓ·ÏÏ·ÎÙÈÎ‹ Ï‡ÛË ÙË˜ ¯Ú‹ÛË˜
ÙˆÓ ÓÈÙÚÈÎÒÓ ·Ï¿ÙˆÓ. ™Â ÂÈÚ¿Ì·Ù· Ô˘ Ú·ÁÌ·ÙÔÔÈ‹-
ıËÎ·Ó Î·Ù¿ ÙËÓ Ù˘ÚÔÎfiÌËÛË ÙÔ˘ Ù˘ÚÈÔ‡ Gouda, ÌÂ Û˘ÓÂ-
ÓÔÊı¿ÏÌÈÛË Î·ÏÏÈÂÚÁÂÈÒÓ Ô˘ ·Ú¿ÁÔ˘Ó ÓÈÛ›ÓË, ÛÂ Ô-
ÛÔÛÙfi 10 % ÙÔ˘ ÂÎÎÈÓËÙÔ‡, ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ÂÎ‚Ï¿ÛÙË-
ÛË ÙˆÓ ÛÔÚ›ˆÓ ÙÔ˘ ÎÏˆÛÙËÚÈ‰›Ô˘13. ¶ÚÔ‚Ï‹Ì·Ù· ÛÙËÓ Ù˘-
ÚÔÎÔÌ›· Â›ÛË˜ ·ÚÔ˘ÛÈ¿˙ÂÈ ÙÔ ‚·ÎÙ‹ÚÈÔ Listeria
monocytogenes. T· ÚÔ‚Ï‹Ì·Ù· ·˘Ù¿ Û˘Ó‰¤ÔÓÙ·È È‰È·›ÙÂ-
Ú· ÌÂ ÚÔ˚fiÓÙ· ÛÙ· ÔÔ›· Î·Ù¿ ÙËÓ ̂ Ú›Ì·ÓÛ‹ ÙÔ˘˜ ·Ú·-
ÙËÚÂ›Ù·È ·‡ÍËÛË ÙË˜ ÙÈÌ‹˜ ÙÔ˘ pH, fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ·
ÛÙ· ÈÙ·ÏÈÎ¿ Ù˘ÚÈ¿ Taleggio, Gorgonzola Î·È Mozzarella.
K·Ù¿ ÙËÓ Ù˘ÚÔÎfiÌËÛË ÙÔ˘ ÈÙ·ÏÈÎÔ‡ Ù˘ÚÈÔ‡ Taleggio ÌÂ Û˘-
ÓÂÓÔÊı¿ÏÌÈÛË ÙÔ˘ ‚·ÎÙËÚ›Ô˘ Enterococcus faecium Î·È
ÂÎÎÈÓËÙ‹, ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ Â›‰Ú·ÛË ÙË˜ ‚·ÎÙËÚÈÔÛ›ÓË˜
ÙÔ˘ ÚÒÙÔ˘ ¤Ó·ÓÙÈ ÙˆÓ ıÂÚÌfiÊÈÏˆÓ ÛÙÂÏÂ¯ÒÓ ÙÔ˘ ÂÎÎÈÓË-
Ù‹. EÈÏ¤ÔÓ, Ë ‰Ú¿ÛË ÙË˜ ‚·ÎÙËÚÈÔÛ›ÓË˜ ‹Ù·Ó ÛÙ·ıÂÚ‹
Î·Ù¿ ÙËÓ ̂ Ú›Ì·ÓÛË ÙÔ˘ Ù˘ÚÈÔ‡ Î·È ·ÚÂÌfi‰ÈÛÂ ÛËÌ·ÓÙÈ-
Î¿ ÙËÓ ·‡ÍËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜ Listeria monocytogenes 14.
T¤ÏÔ˜ Ë ÚÔÛı‹ÎË ÂÎÎÈÓËÙÔ‡ Lactococcus lactis ‡ÛÙÂÚ· ·-
fi ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙÔ˘ (heat-treated) Î·Ù¿ ÙËÓ ·-
Ú·ÁˆÁ‹ ÙÔ˘ Ù˘ÚÈÔ‡ Mozzarella, ÂÓÔÊı·ÏÌÈÛÌ¤ÓÔ˘ ÌÂ ÙÔ
‚·ÎÙ‹ÚÈÔ Listeria monocytogenes Î·È Û˘ÓÙ‹ÚËÛË ÛÂ ıÂÚ-
ÌÔÎÚ·Û›· 5 ÔC ÁÈ· 2 ¤ˆ˜ 3 Â‚‰ÔÌ¿‰Â˜, Â›¯Â ̂ ˜ ·ÔÙ¤ÏÂÛÌ·
ÙË ‰È·Ù‹ÚËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙÔ˘ ·ıÔÁfiÓÔ˘ ÛËÌ·ÓÙÈÎ¿
ÌÂÈˆÌ¤ÓÔ˘ ·fi ÙÔÓ ·ÓÙ›ÛÙÔÈ¯Ô ÏËı˘ÛÌfi ÙÔ˘ Ì¿ÚÙ˘Ú·
(·Ú·ÁˆÁ‹ Ù˘ÚÈÔ‡ ÂÓÔÊı·ÏÌÈÛÌ¤ÓÔ˘ ÌÂ ÙÔ ‚·ÎÙ‹ÚÈÔ
Listeria monocytogenes, ̄ ˆÚ›˜ fiÌˆ˜ ÙËÓ ÚÔÛı‹ÎË ÙÔ˘ ÂÎ-
ÎÈÓËÙÔ‡) 15. 

2. ¶ÚÔ˚fiÓÙ· ÎÚ¤·ÙÔ˜: ÙÈ˜ ÙÚÂÈ˜ ÙÂÏÂ˘Ù·›Â˜ ‰ÂÎ·ÂÙ›Â˜ ·-
Ó·Ù‡¯ıËÎÂ ¤Ó· ¤ÓÙÔÓÔ ÂÓ‰È·Ê¤ÚÔÓ ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹
ÚÔ˚fiÓÙˆÓ ÎÚ¤·ÙÔ˜ ̄ ˆÚ›˜ ÙË ̄ Ú‹ÛË ÓÈÙÚÈÎÒÓ-ÓÈÙÚˆ‰ÒÓ ·-
Ï¿ÙˆÓ, ÏfiÁˆ ÙÔ˘ Èı·ÓÔ‡ Û¯ËÌ·ÙÈÛÌÔ‡ Î·ÚÎÈÓÔÁfiÓˆÓ Ô˘-
ÛÈÒÓ, fiˆ˜ ÔÈ ÓÈÙÚÔ˙·Ì›ÓÂ˜. OÈ ÚÒÙÂ˜ ÚÔÛ¿ıÂÈÂ˜ ÍÂÎ›-
ÓËÛ·Ó ÌÂ ÙË ¯Ú‹ÛË ÙË˜ ÓÈÛ›ÓË˜, ÏfiÁˆ ÙË˜ Î·Ï‹˜ ·ÓÙ·fi-
ÎÚÈÛË˜ Ô˘ ·ÚÔ˘Û›·˙Â ÛÙË Û˘ÓÙ‹ÚËÛË ÙˆÓ Á·Ï·ÎÙÔÎÔÌÈ-
ÎÒÓ ÚÔ˚fiÓÙˆÓ 9, 11, 12. ŸÌˆ˜ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÂÊ·ÚÌÔ-
Á‹˜ ÙË˜ ÛÙÔ ÎÚ¤·˜ ‰ÂÓ ‹Ù·Ó ÙfiÛÔ ÈÎ·ÓÔÔÈËÙÈÎ¿ Î·È Î·Ï‡-
ÙÂÚË ‰Ú¿ÛË ˘‹Ú¯Â Î·Ù¿ ÙË Û˘Ó‰˘·ÛÌ¤ÓË ¯Ú‹ÛË ÓÈÛ›ÓË˜-
ÓÈÙÚÈÎÒÓ ‹ ÓÈÙÚˆ‰ÒÓ ·Ï¿ÙˆÓ. ŒÙÛÈ Ë ÓÈÛ›ÓË ‰ÂÓ ·ÔÙÂÏÂ›
ÙËÓ Î·Ï‡ÙÂÚË Ï‡ÛË ÁÈ· ÙË Û˘ÓÙ‹ÚËÛË ÙˆÓ ÚÔ˚fiÓÙˆÓ ÙÔ˘
ÎÚ¤·ÙÔ˜ ÛÂ ·ÓÙ›ıÂÛË ÌÂ Ù· Á·Ï·ÎÙÔÎÔÌÈÎ¿ ÚÔ˚fiÓÙ· 9, 11, 12.
MÂÁ·Ï‡ÙÂÚÂ˜ Èı·ÓfiÙËÙÂ˜ ˆ˜ ‚ÈÔÛ˘ÓÙËÚËÙÈÎ¿ ÙÔ˘ ÎÚ¤·-
ÙÔ˜ Î·È ÙˆÓ ÚÔ˚fiÓÙˆÓ ÙÔ˘, ¤¯Ô˘Ó Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·-
ÎÙ‹ÚÈ·, Ù· ÔÔ›· ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ Î·È ¤¯Ô˘Ó ·Ô-
ÌÔÓˆıÂ› ·fi Ù¤ÙÔÈÔ˘ Â›‰Ô˘˜ ÚÔ˚fiÓÙ·, fiˆ˜ Â›Ó·È ÁÈ· ·-
Ú¿‰ÂÈÁÌ· ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ› Ô˘ ·Ó‹ÎÔ˘Ó ÛÙ· Á¤ÓË
Pediococcus, Leuconostoc, Carnobacterium Î·È Lacto-
bacillus spp. 9, 11, 12. H Listeria monocytogenes Â›Ó·È ¤Ó·˜ ·-

ıÔÁfiÓÔ˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌfi˜, Ô˘ ÌÔÚÂ› Ó· ·Ó·Ù˘¯ıÂ› Î·È
ÛÙÔ ÎÚ¤·˜. H ·ÚÔ˘Û›· ÙÔ˘ ÛÙÔ˘˜ ‰È¿ÊÔÚÔ˘˜ ¯ÒÚÔ˘˜ ·-
ÔÛÙ¤ˆÛË˜ Î·È ÙÂÌ·¯ÈÛÌÔ‡ ÙÔ˘ ÎÚ¤·ÙÔ˜ ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂ-
ÛÌ· ÙË ÌfiÏ˘ÓÛË ÙˆÓ ÚÔ˚fiÓÙˆÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜ ÌÂ-
Ù·Í‡ ÙË˜ ·ÔÛÙ¤ˆÛË˜ Î·È ÙË˜ ÙÂÏÈÎ‹˜ Û˘ÛÎÂ˘·Û›·˜. ¶Úfi-
ÛÊ·Ù·, ÔÚÈÛÌ¤ÓÂ˜ ·fi ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ ‚ÈÔÛ˘ÓÙ‹ÚËÛË˜ Ô˘ ¤-
¯Ô˘Ó ÂÊ·ÚÌÔÛÙÂ› ÛÙË ‚ÈÔÌË¯·Ó›· ÎÚ¤·ÙÔ˜ Â›Ó·È Ë ¯Ú‹ÛË
·ÓÙ·ÁˆÓÈÛÙÈÎ‹˜ ÌÈÎÚÔ¯ÏˆÚ›‰·˜ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙË-
Ú›ˆÓ ̂ ˜ ÚÔÛÙ·ÙÂ˘ÙÈÎ‹˜ Î·ÏÏÈ¤ÚÁÂÈ·˜ Î·È Ë ÂÓÛˆÌ¿ÙˆÛË
Î·ı·ÚÒÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÌÂ ·ÓÙÈÏÈÛÙÂÚÈ·Î‹ ‰Ú¿ÛË Ì¤Û·
ÛÙ· ÙÚfiÊÈÌ· 9, 11, 12. O Lactobacillus sakei Lb674 Â›Ó·È ¤Ó·
‚·ÎÙ‹ÚÈÔ Ô˘ ·ÔÌÔÓÒıËÎÂ ·fi ÙÔ ÎÚ¤·˜ Î·È ‚Ú¤ıËÎÂ Ó·
·Ú¿ÁÂÈ ÌÈ· ‚·ÎÙËÚÈÔÛ›ÓË, ÙË Û·Î·Î›ÓË 674, Ô˘ ·ÚÔ˘-
ÛÈ¿˙ÂÈ ·ÓÙÈÏÈÛÙÂÚÈ·Î‹ ‰Ú¿ÛË, fiˆ˜ Û˘Ì‚·›ÓÂÈ Î·È ÌÂ ÙÈ˜
‚·ÎÙËÚÈÔÛ›ÓÂ˜ Û·Î·Î›ÓË P Î·È Â‰ÈÔÛ›ÓË PA-1 16, 17. H ÂÓÔ-
Êı¿ÏÌÈÛË ÙÔ˘ ‚·ÎÙËÚ›Ô˘ Lactobacillus sakei Lb674 ÛÂ Â›-
Â‰Ô 105-106 ÌÈÎÚ./ÁÚ. ·ÚÂÌfi‰ÈÛÂ ÙËÓ ·‡ÍËÛË ÙÔ˘ ÏË-
ı˘ÛÌÔ‡ ÙË˜ ÏÈÛÙ¤ÚÈ·˜ ÛÂ ·ÏÏ·ÓÙÈÎ¿ Ù‡Ô˘ Bologna, Û˘-
ÛÎÂ˘·ÛÌ¤Ó· ̆ fi ÎÂÓfi Î·È Û˘ÓÙËÚÔ‡ÌÂÓ· ÛÂ ıÂÚÌÔÎÚ·Û›·
7 ÔC 12. E›ÛË˜ Ë ÚÔÛı‹ÎË ÛÙÂÏÂ¯ÒÓ ÙÔ˘ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡
Pediococcus acidilactici JDI-23 ÛÂ ·ÏÏ·ÓÙÈÎ¿ Ù‡Ô˘ ºÚ·Ó-
ÎÊÔ‡ÚÙË˜ (ÌÂ ̆ „ËÏfi ·Ú¯ÈÎfi ÂÓÔÊı¿ÏÌÈÛÌ·, 107 ÌÈÎÚ./ÁÚ.),
Û˘ÓÙËÚÔ‡ÌÂÓ· ÛÂ ıÂÚÌÔÎÚ·Û›· 4 oC, ·ÚÂÌfi‰ÈÛÂ Ï‹Úˆ˜
ÙËÓ ·‡ÍËÛË ÙË˜ Listeria monocytogenes ÁÈ· ÂÚÈÛÛfiÙÂÚÂ˜
·fi 60 ËÌ¤ÚÂ˜, ÂÓÒ ÛÙÔ Ì¿ÚÙ˘Ú·, ̄ ˆÚ›˜ ÙËÓ ÚÔÛı‹ÎË ÙˆÓ
ÛÙÂÏÂ¯ÒÓ ÙÔ˘ Á¤ÓÔ˘˜ Pediococcus spp., Ô ÏËı˘ÛÌfi˜ ÙÔ˘
·ıÔÁfiÓÔ˘ ·˘Í‹ıËÎÂ ·fi 104 ÌÈÎÚ./ÁÚ. ÛÙËÓ ·Ú¯‹ ÙÔ˘ ÂÈ-
Ú¿Ì·ÙÔ˜, ÛÂ 106 ÌÈÎÚ./ÁÚ. ÛÙÔ Ù¤ÏÔ˜ ÙË˜ ÂÚÈfi‰Ô˘ ÂÒ·ÛË˜.
ŸÙ·Ó Ô Pediococus acidilactici JDI-23 ÂÓÔÊı·ÏÌ›ÛÙËÎÂ ÛÂ
Â›Â‰Ô 103-104 ÌÈÎÚ./ÁÚ., Ë ·‡ÍËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜
Listeria monocytogenes ‰ÂÓ ·ÚÂÌÔ‰›ÛÙËÎÂ Ï‹Úˆ˜ 18.

3. I¯ı‡Â˜ Î·È ÚÔ˚fiÓÙ· ÙÔ˘˜: ÌÈ· ¿ÏÏË ÂÓ‰È·Ê¤ÚÔ˘Û· Â-
Ê·ÚÌÔÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ Â›Ó·È Ë ‚ÈÔÛ˘ÓÙ‹ÚËÛË Á·Ú›-
‰ˆÓ ÛÂ ¿ÏÌË (3-6% NaCl). H Û˘ÓÙ‹ÚËÛË ·˘ÙÒÓ Û˘Ó‹ıˆ˜
Á›ÓÂÙ·È ÌÂ ÚÔÛı‹ÎË ÛÔÚ‚ÈÎÔ‡ ‹ ‚ÂÓ˙Ô˚ÎÔ‡ ÔÍ¤Ô˜ (ÛÔÚ‚È-
Îfi Î·È ‚ÂÓ˙Ô˚Îfi ÔÍ‡ ÛÂ Û˘ÁÎ¤ÓÙÚˆÛË 0,05-1,0%, pH 5-6,
Û˘ÓÙ‹ÚËÛË ÛÂ ıÂÚÌÔÎÚ·Û›· 0-6 oC). T· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜
¯ÚËÛÈÌÔÔ›ËÛË˜ ÙÚÈÒÓ ‰È·ÊÔÚÂÙÈÎÒÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ (ÙË˜
ÓÈÛ›ÓË˜ Z, ÙË˜ Î·ÚÓÔÛ›ÓË˜ U149 ÙÔ˘ Carnobacterium
piscicola U149 Î·È ÙË˜ Ì·‚·ÚÈÛ›ÓË˜ A ÙÔ˘ Lactobacillus
bavaricus MI 401) ¤‰ÂÈÍ·Ó fiÙÈ ÛÙËÓ ÂÚ›ÙˆÛË ÙË˜ ÓÈÛ›ÓË˜
Z ˘‹ÚÍÂ Î·ı˘ÛÙ¤ÚËÛË ÛÙËÓ ·‡ÍËÛË ‰È·ÊfiÚˆÓ ·ıÔÁfi-
ÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Î·È ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÚÔÎ·-
ÏÔ‡Ó ·ÏÏÔÈÒÛÂÈ˜. O ¯ÚfiÓÔ˜ Û˘ÓÙ‹ÚËÛË˜ ÙÔ˘ ÚÔ˚fiÓÙÔ˜ Â-
ÈÌËÎ‡ÓıËÎÂ ·fi 10 ËÌ¤ÚÂ˜ (Ô˘ ‹Ù·Ó Ô ̄ ÚfiÓÔ˜ Û˘ÓÙ‹ÚË-
ÛË˜ ÙÔ˘ Ì¿ÚÙ˘Ú·) ÛÂ 31 ËÌ¤ÚÂ˜. OÈ ¿ÏÏÂ˜ ‰‡Ô ‚·ÎÙËÚÈÔÛ›-
ÓÂ˜ ‹Ù·Ó ÏÈÁfiÙÂÚÔ ‰Ú·ÛÙÈÎ¤˜. ¶¿ÓÙˆ˜ ÙË ÌÂÁ·Ï‡ÙÂÚË ·-
ÓÙÈÌÈÎÚÔ‚È·Î‹ ‰Ú¿ÛË ·ÚÔ˘Û›·Û·Ó ÙÔ ‚ÂÓ˙Ô˚Îfi Ó¿ÙÚÈÔ
Î·È ÙÔ ÛÔÚ‚ÈÎfi Î¿ÏÈÔ. H ÚÔÛı‹ÎË ·˘ÙÒÓ ÙˆÓ ‰‡Ô ¯ËÌÈ-
ÎÒÓ Û˘ÓÙËÚËÙÈÎÒÓ (ÛÂ Û˘ÁÎ¤ÓÙÚˆÛË 0,05-0,1% w/w) ·-
ÚÂÌfi‰ÈÛÂ Ï‹Úˆ˜ ÙË ÌÈÎÚÔ‚È·Î‹ ·‡ÍËÛË ÁÈ· ÂÚ›Ô‰Ô Û˘-
ÓÙ‹ÚËÛË˜ 59 ËÌÂÚÒÓ 19.

4. §·¯·ÓÈÎ¿ Ô˘ ¤¯Ô˘Ó ˘ÔÛÙÂ› Á·Ï·ÎÙÈÎ‹ ˙‡ÌˆÛË:
Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ÛÙÂÏ¤¯Ë Ô˘ ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜
ÌÔÚÔ‡Ó Ó· ÂÊ·ÚÌÔÛÙÔ‡Ó Î·È ÛÂ ‰È¿ÊÔÚ· ÙÚfiÊÈÌ· Ê˘ÙÈ-
Î‹˜ ÚÔ¤ÏÂ˘ÛË˜, fiˆ˜ Â›Ó·È ÔÈ Û·Ï¿ÙÂ˜ Î·È ÁÂÓÈÎ¿ Ù· Ï·-
¯·ÓÈÎ¿ Ô˘ ¤¯Ô˘Ó ˘ÔÛÙÂ› ˙‡ÌˆÛË (.¯. ÎÚ¿Ì‚Ë). °È· ÙËÓ
·ÚÂÌfi‰ÈÛË ÙË˜ ·‡ÍËÛË˜ ÙˆÓ ·ÓÂÈı‡ÌËÙˆÓ ÌÈÎÚÔÔÚÁ·-
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ÓÈÛÌÒÓ ÛÙ· Ï·¯·ÓÈÎ¿ ˙˘ÌÒÛÂˆ˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÙÔ ·-
Ï¿ÙÈ, ÙÔ ÔÍÈÎfi ÔÍ‡ Î·È Ë ̇ ¿¯·ÚË. ™ÙËÓ ·Ú¯‹ ÙË˜ ̇ ‡ÌˆÛË˜ ¤-
¯ÂÈ ·Ô‰ÂÈ¯ıÂ› fiÙÈ ÔÈ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ› Ô˘ Î˘ÚÈ·Ú¯Ô‡Ó Â›-
Ó·È Ù· ÂÙÂÚÔ˙˘ÌˆÙÈÎ¿ ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ· fiˆ˜ Ô
Leuconostoc mesenteroides. K·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ̇ ‡ÌˆÛË˜
Ô ÏËı˘ÛÌfi˜ ÙˆÓ ÂÙÂÚÔ˙˘ÌˆÙÈÎÒÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ ÌÂÈ-
ÒÓÂÙ·È Î·È ÙÂÏÈÎ¿ ·˘Ù¿ Ô˘ ÂÈÎÚ·ÙÔ‡Ó ÛÙÔ Ù¤ÏÔ˜ ÙË˜ ˙‡-
ÌˆÛË˜ Â›Ó·È Ù· ÔÌÔ˙˘ÌˆÙÈÎ¿ ‚·ÎÙ‹ÚÈ· Î·È È‰È·›ÙÂÚ· Ô
Lactobacillus plantarum 9. O Vescovo et al. (1995)20 ·Ú·-
Ù‹ÚËÛ·Ó ÌÂ›ˆÛË ÙÔ˘ Û¯ÂÙÈÎ¿ ˘„ËÏÔ‡ ·Ú¯ÈÎÔ‡ ÌÈÎÚÔ‚È·-
ÎÔ‡ ÊÔÚÙ›Ô˘, ÛÂ ¤ÙÔÈÌÂ˜ ÚÔ˜ Î·Ù·Ó¿ÏˆÛË Û·Ï¿ÙÂ˜, fiÙ·Ó
ÚÔÛÙ¤ıËÎ·Ó ÛÂ ·˘Ù¤˜ ÔÍ˘Á·Ï·ÎÙÈÎ¿ ÛÙÂÏ¤¯Ë Ô˘ ·Ú¿-
ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜. K·Ù¿ ÙË ̇ ‡ÌˆÛË ÙˆÓ Ú¿ÛÈÓˆÓ ÂÏÈÒÓ
(Ù‡Ô˘ IÛ·Ó›·˜), ¤Ó· ÛÙ¤ÏÂ¯Ô˜ ÙÔ˘ Lactobacillus
plantarum, ÙÔ ÔÔ›Ô ·Ú¿ÁÂÈ ‚·ÎÙËÚÈÔÛ›ÓË, Î˘ÚÈ·Ú¯Â› ·-
Ó¿ÌÂÛ· ÛÙÔ˘˜ Ï·ÎÙÔ‚·Î›ÏÏÔ˘˜ ÙË˜ ÌÈÎÚÔ¯ÏˆÚ›‰·˜ ÙÔ˘
ÙÚÔÊ›ÌÔ˘, ̄ ˆÚ›˜ Ó· ÂËÚÂ¿˙ÂÈ ·ÚÓËÙÈÎ¿ Ù· ÔÚÁ·ÓÔÏËÙÈÎ¿
¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ÚÔ˚fiÓÙÔ˜. AÓÙ›ıÂÙ·, ÂÈÚ¿Ì·Ù· ÌÂ
ÛÙ¤ÏÂ¯Ô˜ ÙÔ˘ ›‰ÈÔ˘ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡, ÙÔ ÔÔ›Ô fiÌˆ˜ ‰ÂÓ
·Ú¿ÁÂÈ ‚·ÎÙËÚÈÔÛ›ÓË, ‰ÂÓ Î·Ù¿ÊÂÚÂ Ó· ÂÈÎÚ·Ù‹ÛÂÈ ÙË˜
ÌÈÎÚÔ¯ÏˆÚ›‰·˜ ÙÔ˘ ÚÔ˚fiÓÙÔ˜ 21. H ̄ Ú‹ÛË ‚·ÎÙËÚÈÔÛÈÓÒÓ
‰Ú·ÛÙÈÎÒÓ ¤Ó·ÓÙÈ ÙÔ˘ ·ıÔÁfiÓÔ˘ ‚·ÎÙËÚ›Ô˘ Listeria
monocytogenes, ¤¯ÂÈ Â›ÛË˜ ÌÂÏÂÙËıÂ› ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹
ÙÔ˘ Kimchi, ÂÓfi˜ ·Ú·‰ÔÛÈ·ÎÔ‡ ÈÎ¿ÓÙÈÎÔ˘ ÎÔÚÂ¿ÙÈÎÔ˘
ÚÔ˚fiÓÙÔ˜ (Ï·¯·ÓÈÎfi Ô˘ ¤¯ÂÈ ̆ ÔÛÙÂ› ̇ ‡ÌˆÛË) 22. H ̄ ÚË-
ÛÈÌÔÔ›ËÛË ‰‡Ô ‰È·ÊÔÚÂÙÈÎÒÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ·ÚÔ˘Û›·-
ÛÂ ·ÓÙ›ıÂÙ· ·ÔÙÂÏ¤ÛÌ·Ù· fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ·ÚÂÌfi‰ÈÛË
ÙÔ˘ ‚·ÎÙËÚ›Ô˘ Listeria monocytogenes. H ÚÔÛı‹ÎË ÙË˜ Û·-
Î·Î›ÓË˜ A Ô˘ ·Ú¿ÁÂÙ·È ·fi ÙÔ ‚·ÎÙ‹ÚÈÔ Lactobacillus
sakei Lb706 ‰ÂÓ ·ÚÂÌfi‰ÈÛÂ ÙËÓ ·‡ÍËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡
ÙË˜ Listeria monocytogenes ÛÂ ıÂÚÌÔÎÚ·Û›· ˙‡ÌˆÛË˜, 14
ÔC, ÙÔ˘ Kimchi, ÂÓÒ Ë ‚·ÎÙËÚÈÔÛ›ÓË ÙÔ˘ Pediococcus
acidilactici M ÚÔÎ¿ÏÂÛÂ ÁÚ‹ÁÔÚË ÌÂ›ˆÛË ÙÔ˘ ÏËı˘ÛÌÔ‡
ÙÔ˘ ·ıÔÁfiÓÔ˘ ‚·ÎÙËÚ›Ô˘ Î·È ‹Ù·Ó ÈÎ·Ó‹ Ó· ÂÏ¤ÁÍÂÈ ÙËÓ
·‡ÍËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜ Listeria monocytogenes Ì¤¯ÚÈ
Î·È ÙË 16Ë ËÌ¤Ú· ÙË˜ ̇ ‡ÌˆÛË˜.

2.3 ¶·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂÚÈÔÚ›˙Ô˘Ó ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfi-
ÙËÙ· ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÙ· ÙÚfiÊÈÌ·

MÂÏ¤ÙÂ˜ ¤¯Ô˘Ó ‰Â›ÍÂÈ fiÙÈ ·ÚÎÂÙ¤˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ Â›Ó·È
ÏÈÁfiÙÂÚÔ ·ÔÙÂÏÂÛÌ·ÙÈÎ¤˜ ÛÙ· ÙÚfiÊÈÌ· ·fi fi,ÙÈ ÛÙ· ‰È¿-
ÊÔÚ· Û˘ÓıÂÙÈÎ¿ ıÚÂÙÈÎ¿ ̆ ÔÛÙÚÒÌ·Ù· Ô˘ ̄ ÚËÛÈÌÔÔÈ-
Ô‡ÓÙ·È ÛÙ· ÂÈÚ¿Ì·Ù· Î·Ù¿ ÙË ÌÂÏ¤ÙË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ.
A˘Ùfi Û˘Ì‚·›ÓÂÈ ÁÈ·Ù› ÙÔ ÙÚfiÊÈÌÔ Â›Ó·È ¤Ó· ÔÏ˘Û‡ÓıÂÙÔ
Û‡ÛÙËÌ· Ô˘ ·ÔÙÂÏÂ›Ù·È ·fi ‰È¿ÊÔÚ· ÌÈÎÚÔÂÚÈ‚¿ÏÏÔ-
ÓÙ· Ù· ÔÔ›· ÂËÚÂ¿˙Ô˘Ó ÙÔ ¤Ó· ÙÔ ¿ÏÏÔ. OÈ ·ÏÏËÏÂÈ-
‰Ú¿ÛÂÈ˜ ÌÂÙ·Í‡ ÙˆÓ ·Ú·ÁˆÁÒÓ ÛÙÂÏÂ¯ÒÓ Î·ıÒ˜ Î·È ÙˆÓ
ÌÔÚ›ˆÓ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÌÂ Û˘ÛÙ·ÙÈÎ¿ ÙˆÓ ÙÚÔÊ›ÌˆÓ ¤-
¯Ô˘Ó ̂ ˜ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂ›ˆÛË ÙË˜ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·˜
ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ. OÈ ·Ú¿ÁÔÓÙÂ˜ ÔÈ ÔÔ›ÔÈ ÌÔÚÔ‡Ó Ó·
ÂÈ‰Ú¿ÛÔ˘Ó ·ÚÓËÙÈÎ¿ ‰È·ÎÚ›ÓÔÓÙ·È ÛÂ ·˘ÙÔ‡˜ Ô˘ ÂÈ-
‰ÚÔ‡Ó ¿ÌÂÛ· ÛÙÔ ÌfiÚÈÔ ÙË˜ ‚·ÎÙËÚÈÔÛ›ÓË˜ Î·È ÛÂ ÂÎÂ›ÓÔ˘˜
Ô˘ ÂÈ‰ÚÔ‡Ó ÛÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ·Ú·ÁˆÁÒÓ ÛÙÂÏÂ¯ÒÓ
ÌÂ ·ÔÙ¤ÏÂÛÌ· ¤ÌÌÂÛ· Ó· ÂËÚÂ¿˙Ô˘Ó ÙËÓ ·Ú·ÁˆÁ‹ Î·È
ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ¿ ÙÔ˘˜ 11. OÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂÈ-
‰ÚÔ‡Ó ¿ÌÂÛ· ÛÙÔ ÌfiÚÈÔ ÙË˜ ‚·ÎÙËÚÈÔÛ›ÓË˜ Â›Ó·È 11: 

ñ H ÂÌÊ¿ÓÈÛË ·ÓıÂÎÙÈÎÒÓ ÛÙÂÏÂ¯ÒÓ ·ıÔÁfiÓˆÓ ÌÈ-
ÎÚÔÔÚÁ·ÓÈÛÌÒÓ ‹ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÚÔÎ·ÏÔ‡Ó ·Ï-

ÏÔÈÒÛÂÈ˜ ÛÙÈ˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜.

ñ H ‡·ÚÍË ‰È·ÊfiÚˆÓ ·Ú·ÁfiÓÙˆÓ, fiˆ˜ ÂÓ˙‡ÌˆÓ
(ÚˆÙÂ¿ÛÂ˜), ·ÏÏ¿ Î·È Ê˘ÛÈÔÏÔÁÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ, fiˆ˜
Ë ÔÍÂ›‰ˆÛË ÙˆÓ ÏÈÒÓ, Ô˘ ·ÔÛÙ·ıÂÚÔÔÈÔ‡Ó ÙË ‚ÈÔÏÔ-
ÁÈÎ‹ ‰Ú·ÛÙÈÎfiÙËÙ· ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ.

ñ H ‰¤ÛÌÂ˘ÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ·fi ‰È¿ÊÔÚ· Û˘-
ÛÙ·ÙÈÎ¿ ÙÔ˘ ÙÚÔÊ›ÌÔ˘, fiˆ˜ Â›Ó·È Ù· ÛˆÌ·Ù›‰È· ÙÔ˘ Ï›-
Ô˘˜.

ñ H ·ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ·fi ‰È¿ÊÔÚ·
¿ÏÏ· ÚfiÛıÂÙ· ÙˆÓ ÙÚÔÊ›ÌˆÓ.

ñ H ̄ ·ÌËÏ‹ ‰È·Ï˘ÙfiÙËÙ·, Ë ·ÓÂ·ÚÎ‹˜ Î·È ¿ÓÈÛË ‰È¿-
¯˘ÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ Ì¤Û· ÛÙË Ì¿˙· ÙÔ˘ ÙÚÔÊ›ÌÔ˘.

ñ H Â›‰Ú·ÛË ÙÔ˘ pH ÛÙË ÛÙ·ıÂÚfiÙËÙ· Î·È ‰Ú·ÛÙÈÎfi-
ÙËÙ· ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ.

OÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂÈ‰ÚÔ‡Ó ÛÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ÔÍ˘-
Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ Ô˘ ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ Â›-
Ó·È 11: 

ñ OÈ ·ÓÂ·ÚÎÂ›˜ Û˘Óı‹ÎÂ˜ ÂÚÈ‚¿ÏÏÔÓÙÔ˜, fiˆ˜ Ë
ıÂÚÌÔÎÚ·Û›·, ÙÔ pH Î·È Ù· ıÚÂÙÈÎ¿ Û˘ÛÙ·ÙÈÎ¿, ÁÈ· ÙËÓ
·Ú·ÁˆÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ.

ñ H Í·ÊÓÈÎ‹ ·ÒÏÂÈ· ÙË˜ ÈÎ·ÓfiÙËÙ·˜ ·Ú·ÁˆÁ‹˜ ÙˆÓ
‚·ÎÙËÚÈÔÛÈÓÒÓ.

ñH ÌfiÏ˘ÓÛË ·fi ‚·ÎÙËÚÈÔÊ¿ÁÔ˘˜.

ñ O ·ÓÙ·ÁˆÓÈÛÌfi˜ ·fi ¿ÏÏÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜ Ô˘
‚Ú›ÛÎÔÓÙ·È ÛÙ· ÙÚfiÊÈÌ·. 

2.4 ¶ÚÔÔÙÈÎ¤˜ ̄ Ú‹ÛË˜ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ̂ ˜ ‚ÈÔÛ˘-
ÓÙËÚËÙÈÎÒÓ

MÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÙˆÓ ÔÍ˘Á·Ï·-
ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂ-
ıfi‰Ô˘˜ Û˘ÓÙ‹ÚËÛË˜ Î·È ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙË˜ ÔÚı‹˜ ̆ ÁÈÂÈ-
Ó‹˜, Â›Ó·È ‰˘Ó·Ùfi˜ Ô ·ÔÙÂÏÂÛÌ·ÙÈÎfi˜ ¤ÏÂÁ¯Ô˜ ÙˆÓ ·ıÔ-
ÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ, È‰È·›ÙÂÚ· ÙË˜ Listeria monocytogenes,
Î·ıÒ˜ Î·È ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ Ô˘ ÚÔÎ·ÏÔ‡Ó ·ÏÏÔÈÒ-
ÛÂÈ˜ ÛÂ ‰È¿ÊÔÚ· ÚÔ˚fiÓÙ·.

OÚÈÛÌ¤Ó· ÛÙÂÏ¤¯Ë Ô˘ ·Ú¿ÁÔ˘Ó ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ÌÔ-
ÚÔ‡Ó Ó· ̄ ÚËÛÈÌÔÔÈËıÔ‡Ó ̂ ˜ ÚÔÛÙ·ÙÂ˘ÙÈÎ¤˜ Î·ÏÏÈ¤ÚÁÂÈ-
Â˜ ÛÂ ÔÈÎÈÏ›· ÚÔ˚fiÓÙˆÓ.  ŸÌˆ˜ ÚÈÓ ·fi ÙË ̄ ÚËÛÈÌÔÔ›-
ËÛË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÙ· ÙÚfiÊÈÌ· ı· Ú¤ÂÈ Ó· ÌÂÏÂ-
ÙËıÂ› ¤Ó·˜ ·ÚÈıÌfi˜ ÚÔ‚ÏËÌ¿ÙˆÓ Ô˘ ̆ ¿Ú¯Ô˘Ó, fiˆ˜ Â›-
Ó·È Ë ̄ ·ÌËÏ‹ ·Ú·ÁˆÁ‹ ÙÔ˘˜ ·fi ÙÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜
Î·È Ë ·ÛÙ¿ıÂÈ· ÙˆÓ Ô˘ÛÈÒÓ ·˘ÙÒÓ 12. °È· Ó· ÍÂÂÚ·ÛÙÔ‡Ó
Ù· ÚÔ‚Ï‹Ì·Ù· ÙË˜ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·˜ ÙˆÓ ‚·ÎÙËÚÈÔ-
ÛÈÓÒÓ, Î·ıÒ˜ Î·È ÁÈ· ÙÔÓ Î·Ï‡ÙÂÚÔ ¤ÏÂÁ¯Ô ÙË˜ ‚ÈÔÛ˘ÓÙ‹-
ÚËÛË˜, ÂÚÈÛÛfiÙÂÚÔ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ Ì¤ıÔ‰Ô ·ÔÙÂÏÂ› Ë
·Â˘ıÂ›·˜ ÚÔÛı‹ÎË ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÂ Î·ı·Ú‹ ÌÔÚ-
Ê‹, ÙËÓ ÔÔ›· fiÌˆ˜ ‰ÂÓ ̄ ÚËÛÈÌÔÔÈÂ› Ë ‚ÈÔÌË¯·Ó›· ÙÚÔÊ›-
ÌˆÓ ÏfiÁˆ ÙÔ˘ ̆ „ËÏÔ‡ ÎfiÛÙÔ˘˜ ÙË˜ 12.

H ¯Ú‹ÛË ‚·ÎÙËÚÈÔÛÈÓÒÓ ÛÂ ÙÚfiÊÈÌ· ÌÂ ÌÂÈˆÌ¤ÓË Â-
ÚÈÂÎÙÈÎfiÙËÙ· ÛÂ ·Ï¿ÙÈ, ˙¿¯·ÚË, ÏÈ·Ú¤˜ Ô˘Û›Â˜ Î·È ÔÍ¤·,
Û˘ÛÙ·ÙÈÎ¿ Ô˘ ‚ÔËıÔ‡Ó ÙËÓ ·ÚÂÌfi‰ÈÛË ÙË˜ ÌÈÎÚÔ‚È·-
Î‹˜ ·‡ÍËÛË˜, ÙÈ˜ Î·ıÈÛÙ¿ ÌÈ· ÂÏÎ˘ÛÙÈÎ‹ Ï‡ÛË ÁÈ· ÙË ‰È·-
ÛÊ¿ÏÈÛË ÙË˜ ÔÈfiÙËÙ·˜ Î·È ÙË˜ ˘ÁÈÂÈÓ‹˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ.
M¿ÏÈÛÙ· ÛÂ ÔÚÈÛÌ¤ÓÂ˜ ÂÚÈÙÒÛÂÈ˜ Ë ¯Ú‹ÛË ÙˆÓ ‚·ÎÙË-
ÚÈÔÛÈÓÒÓ Â›Ó·È ÈÔ ÂÈı˘ÌËÙ‹ ·fi ÙÔ˘˜ Î·Ù·Ó·ÏˆÙ¤˜ ÛÂ
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Û¯¤ÛË ÌÂ ÙË ̄ Ú‹ÛË ÙˆÓ ̄ ËÌÈÎÒÓ Û˘ÓÙËÚËÙÈÎÒÓ, fiˆ˜ Â›Ó·È
Ù· ÓÈÙÚÈÎ¿ Î·È Ù· ÓÈÙÚÒ‰Ë ¿Ï·Ù· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
ÛÙÔ ÎÚ¤·˜ Î·È Ù· ÚÔ˚fiÓÙ· ÙÔ˘, ÙÔ ÛÔÚ‚ÈÎfi Î·È ‚ÂÓ˙Ô˚Îfi
ÔÍ‡ Ô˘ ̄ ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙÈ˜ ¤ÙÔÈÌÂ˜ Û·Ï¿ÙÂ˜. ™Ù· ÎÔÓ-
ÛÂÚ‚ÔÔÈËÌ¤Ó· ÙÚfiÊÈÌ· Ë ÂÊ·ÚÌÔÁ‹ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ
Ô˘ Â›Ó·È ‰Ú·ÛÙÈÎ¤˜ ¤Ó·ÓÙÈ ÙˆÓ ÛÔÚÈÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ
(.¯. Clostridium botulinum) ÌÔÚÂ› Ó· ÂÈÙÚ¤„ÂÈ ÙËÓ Ë-
ÈfiÙÂÚË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙÔ˘˜ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙË ‚ÂÏ-
Ù›ˆÛË ÙË˜ ıÚÂÙÈÎ‹˜ ÙÔ˘˜ ·Í›·˜, Î·ıÒ˜ Î·È ÙË˜ ÂÌÊ¿ÓÈÛ‹˜
ÙÔ˘˜ 11, 12.

H ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ‹ ÙÔ Ê¿-
ÛÌ· ‰Ú¿ÛË˜ ÙÔ˘˜ ÌÔÚÂ› Ó· ·˘ÍËıÂ› ·Ó ̄ ÚËÛÈÌÔÔÈËıÔ‡Ó
ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ¿ÏÏÂ˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ‹ ¯ËÌÈÎ¤˜ Ô˘Û›Â˜,
fiˆ˜ ÔÈ Ù·ÛÈÂÓÂÚÁ¤˜ ÂÓÒÛÂÈ˜, ÔÈ ¯ËÏÈÎ¤˜ ÂÓÒÛÂÈ˜ Î.¿.
ŸÌˆ˜ ̄ ÚÂÈ¿˙ÂÙ·È ÂÚÈÛÛfiÙÂÚË ÌÂÏ¤ÙË ¿Óˆ ÛÙÔ ı¤Ì· ÙË˜
Û˘ÓÂÚÁÈÎ‹˜ ‰Ú¿ÛË˜ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ ÌÂ ¿ÏÏ· Ê˘ÛÈÎ¿
Û˘ÓÙËÚËÙÈÎ¿ ‹/Î·È ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ Ó¤Â˜ ÌÂıfi‰Ô˘˜ Û˘-
ÓÙ‹ÚËÛË˜, fiˆ˜ Â›Ó·È Ë ÔÏ‡ ˘„ËÏ‹  ˘‰ÚÔÛÙ·ÙÈÎ‹ ›ÂÛË
(Ultra Hydrostatic Pressure-UHP) Î·È ÙÔ ·ÏÌÈÎfi ËÏÂ-
ÎÙÚÈÎfi Â‰›Ô (Pulsed Electric field-PEF), Ô˘ ÌÔÚÔ‡Ó Ó·
Ô‰ËÁ‹ÛÔ˘Ó ÛÙËÓ ·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÔÚÈÛÌ¤ÓˆÓ ¯ËÌÈÎÒÓ Û˘-
ÓÙËÚËÙÈÎÒÓ ‹ ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ËÈfiÙÂÚˆÓ ÌÂıfi‰ˆÓ ÂÂ-
ÍÂÚÁ·Û›·˜, fiˆ˜ Ë ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, ·ÏÏ¿ ÌÂ ·Ú¿Ï-
ÏËÏË ‰È·Ù‹ÚËÛË ÙË˜ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÔÈfiÙËÙ·˜ Î·È ÙË˜ ̆ -
ÁÈÂÈÓ‹˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ 12.

MÂÁ¿ÏÔ ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙ÂÈ Ë ‰Ú¿ÛË ÙˆÓ ‚·ÎÙË-
ÚÈÔÛÈÓÒÓ ¤Ó·ÓÙÈ Gram (-) ‚·ÎÙËÚ›ˆÓ. ¢È¿ÊÔÚ· Gram (-)
‚·ÎÙ‹ÚÈ·, fiˆ˜ Ë Salmonella spp. Î·È Ë Shigella spp. Â›Ó·È
·ÓıÂÎÙÈÎ¿ ÛÙÈ˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙË-
Ú›ˆÓ, ÏfiÁˆ ÙË˜ Û‡ÛÙ·ÛË˜ ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡ ÙÔ˘˜ ÙÔÈ¯ÒÌ·ÙÔ˜.
T· ÙÂÏÂ˘Ù·›· ̄ ÚfiÓÈ· ÔÈ ¤ÚÂ˘ÓÂ˜ ¤¯Ô˘Ó ÂÈÎÂÓÙÚˆıÂ› ÛÙËÓ
Â¤ÎÙ·ÛË ÙÔ˘ Ê¿ÛÌ·ÙÔ˜ ÙË˜ ‰Ú¿ÛË˜ ÙˆÓ ‚·ÎÙËÚÈÔÛÈÓÒÓ
ÌÂ ÙËÓ ÙÚÔÔÔ›ËÛË ÙË˜ ‰ÔÌ‹˜ ÙÔ˘ ÌÔÚ›Ô˘ ÙË˜ ‚·ÎÙËÚÈÔÛ›-
ÓË˜ ‹ ÙËÓ Â˘·ÈÛıËÙÔÔ›ËÛË ÙˆÓ Î˘ÙÙ·ÚÈÎÒÓ ÌÂÌ‚Ú·ÓÒÓ
ÙˆÓ Gram (-) ‚·ÎÙËÚ›ˆÓ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ ‚·ÎÙËÚÈÔÛ›ÓÂ˜ ÌÂ
ÙË ̄ Ú‹ÛË Ô˘ÛÈÒÓ Ô˘ ·ÔÙÂÏÔ‡Ó Û˘ÛÙ·ÙÈÎ¿ ÙˆÓ ÙÚÔÊ›ÌˆÓ
(ÚfiÛıÂÙ·).

H ÂÊ·ÚÌÔÁ‹ ‰È·ÊfiÚˆÓ ÙÂ¯ÓÈÎÒÓ, fiˆ˜ Ë ÙÂ¯ÓÔÏÔÁ›·
ÙÔ˘ ·Ó·Û˘Ó‰˘·ÛÌ¤ÓÔ˘ DNA, ÔÈ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÙˆÓ ‰ÔÌÈÎÒÓ
ÁÔÓÈ‰›ˆÓ ÙË˜ ‚·ÎÙËÚÈÔÛ›ÓË˜, Ë ÌÂÙ·ÊÔÚ¿ ÛÂ ¿ÏÏ· ÛÙÂÏ¤-
¯Ë ÙˆÓ ÁÔÓÈ‰›ˆÓ Ô˘ Â›Ó·È ˘Â‡ı˘Ó· ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹
‚·ÎÙËÚÈÔÛ›ÓË˜ Î·È Ë ÙÂ¯ÓÔÏÔÁ›· ÙË˜ ÌË¯·ÓÈÎ‹˜ ÙˆÓ Úˆ-
ÙÂ˚ÓÒÓ ·ÔÙÂÏÔ‡Ó ÂÚÁ·ÏÂ›· ÁÈ· ÙÔ Û¯Â‰È·ÛÌfi Î·È ÙË ‰ËÌÈ-
Ô˘ÚÁ›· ÚˆÙÂ˚ÓÈÎÒÓ ÌÔÚ›ˆÓ ÌÂ ‚ÂÏÙÈˆÌ¤ÓË ÛÙ·ıÂÚfiÙËÙ·
Î·È ‰È·Ï˘ÙfiÙËÙ·, ÌÂ Â˘Ú‡ÙÂÚÔ Ê¿ÛÌ· ‰Ú¿ÛË˜ Î·È ÌÂ ̆ „Ë-
ÏfiÙÂÚË ‚ÈÔÏÔÁÈÎ‹ ‰Ú·ÛÙÈÎfiÙËÙ·, ·ÏÏ¿ ÌÔÚÔ‡Ó Â›ÛË˜ Ó·
‚ÔËı‹ÛÔ˘Ó Î·È ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÛÙÂÏÂ¯ÒÓ Ô˘ ı· ¤¯Ô˘Ó ÙËÓ
ÈÎ·ÓfiÙËÙ· Ó· ·Ú¿ÁÔ˘Ó ¤Ó· ‹ ÂÚÈÛÛfiÙÂÚ· ·fi ·˘Ù¿ Ù·
ÚˆÙÂ˚ÓÈÎ¿ ÌfiÚÈ· 11, 12. ❏
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