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¶∂ƒπ§∏æ∏. ∂ÍÂÙ¿ÛıËÎ·Ó 51 ‰Â›ÁÌ·Ù· ÎÚÂ·ÙÔ·ÛÙÒÓ ‰È·Êfi-
ÚˆÓ ÂÈ‰ÒÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜ ·fi ‰‡Ô ·ÏÏ·ÓÙÔ-
‚ÈÔÌË¯·Ó›Â˜ ÙË˜ µ. ∂ÏÏ¿‰·˜. ∏ ÔÏÈÎ‹ ÌÂÛfiÊÈÏË ¯ÏˆÚ›‰· (√ªÃ)
ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ·˘ÙÒÓ Î˘Ì·ÈÓfiÙ·Ó 5,3-6,3 Log10CFU/g. ™Ù· ›-
‰È· ‰Â›ÁÌ·Ù· ·Ú·ÙËÚ‹ıËÎÂ ÛÙ·ıÂÚ‹ Ë ·ÚÔ˘Û›· ÛËÌ·ÓÙÈÎÔ‡ ·-
ÚÈıÌÔ‡ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ (93->2.400ªƒ¡/g) Î·È ÔÍ˘Á·Ï·ÎÙÈ-
ÎÒÓ ‚·ÎÙËÚ›ˆÓ (5-6,3 Log10CFU/g). ∏ L. monocytogenes ·ÓÈ-
¯ÓÂ‡ıËÎÂ ÛÂ ÔÛÔÛÙfi 56 Î·È 38,4% ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·fi Î¿ıÂ ·ÏÏ·-
ÓÙÔ‚ÈÔÌË¯·Ó›· ·ÓÙÈÛÙÔ›¯ˆ˜. ∏ E. coli ·ÓÈ¯ÓÂ‡ıËÎÂ ÛÂ ÔÛÔÛÙfi 20
Î·È 16,6% Î·È Ë Salmonella spp ÛÂ 12 Î·È 16,6% ·ÓÙÈÛÙÔ›¯ˆ˜. ªÂ-
Ù¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹
ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ÛÂ Î·Ó¤Ó· ‰Â›ÁÌ· ‰ÂÓ ‰È·ÈÛÙÒıËÎÂ Ë ·ÚÔ˘Û›·
ÙˆÓ ÚÔ·Ó·ÊÂÚı¤ÓÙˆÓ ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ Ô‡ÙÂ Î·È Ë ÂÈ‚›ˆ-
ÛË ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ. ¢ÂÓ ·Ú·ÙËÚ‹ıËÎÂ, Â›ÛË˜, ·Ó¿ÓË„Ë Ù˘¯fiÓ
ÙÚ·˘Ì·ÙÈÛÌ¤ÓˆÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘˜ ÌÂÙ¿ ÙË Û˘ÓÙ‹ÚËÛË ÙˆÓ ›‰ÈˆÓ ·Ï-
Ï·ÓÙÈÎÒÓ ÛÂ ıÂÚÌÔÎÚ·Û›· 4ÆC Â› 20 ËÌ¤ÚÂ˜. ∏ √ªÃ ÙˆÓ ·ÏÏ·-
ÓÙÈÎÒÓ, ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, Î˘Ì¿ÓıËÎÂ 3-4,7
Log10CFU/g Î·È ·ÔÙÂÏÔ‡ÓÙ·Ó Î˘Ú›ˆ˜ ·fi ÔÍ˘Á·Ï·ÎÙÈÎ¿ (<2-4,5
Log10CFU/g) Î·È ÛÔÚÔÁfiÓ· (3-4,5 Log10CFU/g). ªÂÙ¿ ÙË Û˘ÓÙ‹-
ÚËÛË ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·˘ÙÒÓ ÛÙÔ˘˜ 4ÆC Â› 20 ËÌ¤ÚÂ˜ ÛÂ ÎÂÓfi, ·-
Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË ÙË˜ √ªÃ Î·È ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ, Ë ÔÔ›· ÛÂ
Î·ÌÈ¿ ÂÚ›ÙˆÛË ‰ÂÓ ÍÂ¤Ú·ÛÂ ÙÔÓ 1Log10. ∂ÍÂÙ¿ÛıËÎ·Ó Â›ÛË˜ ·-
fi 16 ‰Â›ÁÌ·Ù· ·fi ÙËÓ ÂÈÊ¿ÓÂÈ· Î·È ÙÔ ÂÛˆÙÂÚÈÎfi ÌË ÂÓıËÎÂ˘Ì¤-
ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜, Ù· ÔÔ›· ·ÔÙÂÏÔ‡ÓÙ·È ·-
fi ÌÂÁ¿Ï· ‹ ·˘ÙÔÙÂÏ‹ ÙÂÌ¿¯È· ÎÚ¤·ÙÔ˜. ¢È·ÈÛÙÒıËÎÂ fiÙÈ Ë √ªÃ
ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·˘ÙÒÓ ·fi ÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ Î˘Ì·ÈÓfiÙ·Ó 5-5,3
Log10CFU/g, ÂÓÒ Ù· ‰Â›ÁÌ·Ù· ·fi ÙÔ ÂÛˆÙÂÚÈÎfi 2-3,5 Log10CFU/g.
∫ÔÏÔ‚·ÎÙËÚÈÔÂÈ‰‹, E. coli, L. monocytogenes, Î·È Salmonella spp
‰ÂÓ ·ÓÈ¯ÓÂ‡ıËÎ·Ó. ∫˘Ú›·Ú¯Ë ¯ÏˆÚ›‰· ‹Ù·Ó Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·-
ÎÙ‹ÚÈ·. ∂ÍÂÙ¿ÛıËÎ·Ó Â›ÛË˜ ‰Â›ÁÌ·Ù· ·fi ÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÌË ÂÓıË-
ÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ, Î·Ù¿ ÙÈ˜ ‰È¿ÊÔÚÂ˜ Ê¿ÛÂÈ˜, ·fi ÙË ıÂÚÌÈÎ‹
ÂÂÍÂÚÁ·Û›· ¤ˆ˜ ÙË Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜ ̆ fi „‡ÍË Â› 24 ÒÚÂ˜, ̄ ˆÚ›˜
ÚÔÛÙ·ÙÂ˘ÙÈÎ‹ Û˘ÛÎÂ˘·Û›·. ∏ ÂÍ¤Ù·ÛË ¤‰ÂÈÍÂ fiÙÈ Ë √ªÃ ÛÙËÓ Â-
ÈÊ¿ÓÂÈ· ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·˘ÙÒÓ ÚÔ¤Ú¯ÂÙ·È Î˘Ú›ˆ˜ ·fi ÙÔ ÂÚÈ-
‚¿ÏÏÔÓ Î·È ÙÔ ÓÂÚfi ÙˆÓ Î·Ù·ÈÔÓËÙ‹ÚˆÓ „‡ÍË˜. ∏ √ªÃ, ·Ì¤Ûˆ˜
ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, ‹Ù·Ó <2 Log10CFU/g, ÌÂÙ¿ ÙËÓ „‡-

ABSTRACT. Fifty one (51) samples of several types of cooked
sausage paste, prepared by two meat factories in N. Greece were
examined. TPC of these samples ranged between 5,3-6,3
Log10CFU/g. Coliforms were regularly present reaching populations
of 93->2.400 MPN/g and lactic acid bacteria ranged between 5-6,3
Log10CFU/g. L. monocytogenes was detected in 56 and 38,4% of
the samples collected in each factory. E. coli was detected in 20 and
16,6%, and Salmonella spp in 12 and 16,6% respectively. Neither
pathogens nor coliforms were detected in 51 samples of cooked
sausages originated from the same pastes examined before. No
recovery of any injured cells of the pathogenic bacteria and coliforms
was observed after their storage at 4ÆC for 20 days. TPC of the
cooked sausage samples, after thermal treatment, ranged between
3-4,7 Log10CFU/g and consisted mainly of lactic acid bacteria (range
<2-4,5 Log10CFU/g) and sporeformers (range 3-4,5 Log10CFU/g).
After 20 days storage at 4ÆC the TPC and lactid acid bacteria counts
of the cooked sausages, increased by ≤1 Log. We also examined 16
surface and center samples of cooked sausages and meat products
without casings, consisting of big meat pieces (bacon, smoked ham,
etc). Surface TPC ranged between 5-5,3 Log10CFU/g and from the
center of the meats they ranged between 2-3,5 Log10CFU/g.
Coliforms, E. coli, L. monocytogenes and Salmonella spp were not
detected. Lactic acid bacteria were the main flora. Furthermore we
examined surface samples of cooked meat products, without casings,
during several stages following thermal treatment and up to storage
for 24 h at 4ÆC, without any protective package. TPC  immediately
after thermal treatment were <2 Log10CFU/g, after cooling with
water increased they increased at 3 Log10CFU/g and remained the
same during the following 24 h storage at 4ÆC. Coliforms were
detected in the stored products. Their populations exceeded 2.400
MPN/g on the surface of the samples after storage for a few days at
4ÆC. It is assumed that the flora on the surface  of these products
originated from the environment and the cooling water. Finally we
examined 69 samples from surfaces of the slicing and packaging
equipment of cooked meat products in 3 meat factories and 28
samples from 12 super markets. L. monocytogenes was detected in 6
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∏ Û˘ÓÂ¯‹˜ ÂÈÛÙËÌÔÓÈÎ‹ Î·È ÙÂ¯ÓÔÏÔÁÈÎ‹ ÚfiÔ‰Ô˜
ÛÙÔÓ ÙÔÌ¤· ÙˆÓ ÙÚÔÊ›ÌˆÓ ¤¯ÂÈ Û˘Ì‚¿ÏÂÈ ÛËÌ·ÓÙÈÎ¿ ÛÙË
‚ÂÏÙ›ˆÛË ÙË˜ ˘ÁÈÂÈÓ‹˜ Î·È ÁÂÓÈÎfiÙÂÚ· ÙË˜ ÔÈfiÙËÙ·˜ ÙˆÓ
ÙÚÔÊ›ÌˆÓ. ¶·Ú’ fiÏ· ·˘Ù¿, ÔÈ ·Ûı¤ÓÂÈÂ˜ Ô˘ ÔÊÂ›ÏÔÓÙ·È ÛÂ
ÌÔÏ˘ÛÌ¤Ó· ÙÚfiÊÈÌ· Î·È ÔÙ¿ Û˘ÁÎ·Ù·Ï¤ÁÔÓÙ·È, ·ÎfiÌË Î·È
Û‹ÌÂÚ·, ÌÂÙ·Í‡ ÙˆÓ Î˘ÚÈÔÙ¤ÚˆÓ ·ÈÙ›ˆÓ ÓÔÛËÚfiÙËÙ·˜ ÛÂ
‰È¿ÊÔÚÂ˜ ¯ÒÚÂ˜ Î·È, ˘fi ÔÚÈÛÌ¤ÓÂ˜ Û˘Óı‹ÎÂ˜, ¤¯Ô˘Ó ÛÔ-
‚·Ú¤˜ ÂÈÙÒÛÂÈ˜ ÛÙËÓ ̆ ÁÂ›· ÙˆÓ Î·Ù·Ó·ÏˆÙÒÓ Î·È ÙËÓ Â-
ıÓÈÎ‹ ÔÈÎÔÓÔÌ›· (Mead et al 1999, Notermans and Borg-
dorf 1997).

∂È‰ÈÎfiÙÂÚ·, ‰È¿ÊÔÚ· Â›‰Ë ÎÚÂ·ÙÔÛÎÂ˘·ÛÌ¿ÙˆÓ, fiˆ˜
ÏÔ˘Î¿ÓÈÎ· Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜, Ë·Ùfi·ÛÙ· ÎÏ., ¤¯Ô˘Ó
ÂÓÔ¯ÔÔÈËıÂ› Â·ÓÂÈÏËÌÌ¤Ó· ÁÈ· ÙËÓ ÚfiÎÏËÛË ÙÚÔÊÈÌÔ-
ÁÂÓÒÓ ÏÔÈÌÒÍÂˆÓ ‹ ‰ËÏËÙËÚÈ¿ÛÂˆÓ Î·Ù¿ Ù· ÙÂÏÂ˘Ù·›·
¯ÚfiÓÈ· (Schmidt 1996, Tirado and Schmidt 2000).  ø˜ Úfi-
ÛÊ·ÙÔ ·Ú¿‰ÂÈÁÌ· ÌÔÚÂ›  Ó· ·Ó·ÊÂÚıÂ› Ë ÂÎ‰‹ÏˆÛË
ÙÚÔÊÔÏÔ›ÌˆÍË˜  ÛÙËÓ πÛ·Ó›· ·fi Î·Ù·Ó¿ÏˆÛË ÌÔÏ˘ÛÌ¤-
ÓˆÓ ÌÂ E. coli O157:H7 ·ÏÏ·ÓÙÈÎÒÓ (Anonymous 2001),
Î·Ù¿ ÙËÓ ÔÔ›· ·Ûı¤ÓËÛ·Ó 150 Ì·ıËÙ¤˜ ·fi 4 Û¯ÔÏÂ›·.

¶ÔÏÏÔ› Â›Ó·È ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ
ÚfiÎÏËÛË ÙˆÓ ·ÛıÂÓÂÈÒÓ ·˘ÙÒÓ, ÔÈ Ï¤ÔÓ ÎÔÈÓÔ› Â›Ó·È: 1)
Ë ÂÈÌfiÏ˘ÓÛË ÙˆÓ ¤ÙÔÈÌˆÓ ÁÈ· Î·Ù·Ó¿ÏˆÛË ÙÚÔÊ›ÌˆÓ, 2)
·ÓÂ·ÚÎ‹˜ „‡ÍË ‹ ıÂÚÌÔÎÚ·Û›· Û˘ÓÙ‹ÚËÛË˜ (Û˘ÌÂÚÈ-
Ï·Ì‚·ÓÔÌ¤ÓË˜ Î·È ÙË˜ ·Ú·ÌÔÓ‹˜ ÙÔ˘˜ ÛÂ ıÂÚÌÔÎÚ·Û›·
‰ˆÌ·Ù›Ô˘ ÁÈ· ÌÂÁ¿ÏÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ·), 3) ÌÔÏ˘ÛÌ¤Ó·
Óˆ¿ ÙÚfiÊÈÌ· ‹ Û˘ÛÙ·ÙÈÎ¿ Î·È 4) Î·Î‹ ÚÔÛˆÈÎ‹ ̆ ÁÈÂÈÓ‹
ÙˆÓ ·ÙfiÌˆÓ Ô˘ ̄ ÂÈÚ›˙ÔÓÙ·È Ù· ÙÚfiÊÈÌ·(Schmidt 1996).

∏ ˘Ô¯ÚÂˆÙÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ·Ú¯ÒÓ ÙÔ˘ HACCP ·-
fi ÙË ‚ÈÔÌË¯·Ó›· ÙÚÔÊ›ÌˆÓ (√‰ËÁ›· 93/43/∂.∫., NACMCF
1998, Tompkin 1990, À. ∞ÔÊ. 487/2000) ·ÔÛÎÔÂ› ÛÙËÓ
ÂÏ·¯ÈÛÙÔÔ›ËÛË ÙˆÓ ÎÈÓ‰‡ÓˆÓ ÙË˜ ̆ ÁÂ›·˜ ÙÔ˘ Î·Ù·Ó·ÏˆÙ‹
·fi ÙËÓ Î·Ù·Ó¿ÏˆÛË ÙÚÔÊ›ÌˆÓ, ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÂÏ¤Á¯ˆÓ
ÛÂ ‰È¿ÊÔÚ· ÛÙ¿‰È· ÙË˜ ·Ú·ÁˆÁ‹˜ Î·È fi¯È ÌfiÓÔ ÛÙ· ÙÂÏÈ-

INTRODUCTION

Recent scientific and technological progress in the food
sector has improved the safety and the overall quality of
foods. Nevertheless foodborne diseases due to conta-
minated foods and beverages are still among the main
causes of morbidity in many countries and under certain
circumstances have serious consequences for consumer
health and the national economy(Mead et al. 1999,
Notermans and Borgdorff 1997).

Specifically, some types of meat products such as
frankfurters, liver pâté, etc., have been incriminated
repeatedly as vehicles for foodborne diseases in recent years
(Schmidt 1996, Tirado and Schmidt 2000). This year an
outbreak has been reported from Spain, where 150
schoolchildren from 4 schools became sick as a result of
eating sausages contaminated with E. coli O158:H7
(Anonymous 2001).

Though there are many factors which contribute to
foodborne disease, the most common factors are: 1)
contamination of ready to eat foods, 2) temperature abuse:
inadequate cooling, or inappropriate storage temperatures
(including leaving foods at room temperature for too long),
3) contaminated raw foods or contaminated ingredients,
and 4) lack of personal hygiene among food handlers
(Schmidt 1996).

The obligatory application of Hazard Analysis Critical
Control Point system (HACCP) principles (E.C. Directive
93/43, NACMCF 1998, Tompkin 1990, À.∞. 487/2000)
aims at minimizing health risks from food consumption by
applying controlling procedures at several stages in the
food production process, not just at the final stage when
the product goes out of the plant or is to be served or sold
to the consumer. Production, storage and distribution of
cooked meat products include several stages, some of
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ÍË ÌÂ ÓÂÚfi ‹Ù·Ó 3 Log10CFU/g Î·È ÌÂÙ¿ 24 ÒÚÂ˜ Û˘ÓÙ‹ÚËÛË˜ ‹Ù·Ó
3 Log10CFU/g. ™Ù· ‰Â›ÁÌ·Ù· ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ÌÂÙ¿ ÙË Û˘ÓÙ‹ÚËÛ‹
ÙÔ˘˜ Â› 24 ÒÚÂ˜ ‰È·ÈÛÙÒıËÎÂ Î·È Ë ·ÚÔ˘Û›· ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ-
‰ÒÓ. ™Â ‰Â›ÁÌ·Ù· Ì¿ÏÈÛÙ· ·ÏÏ·ÓÙÈÎÒÓ ÔÚÈÛÌ¤ÓˆÓ ËÌÂÚÒÓ Ô ÏË-
ı˘ÛÌfi˜ ÙˆÓ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ ‹Ù·Ó >2.400 ªƒ¡/g. ∂ÍÂÙ¿ÛıË-
Î·Ó Â›ÛË˜ 69 ‰Â›ÁÌ·Ù· ·fi ÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙÔ˘ ÂÍÔÏÈÛÌÔ‡ ÙÂÌ·¯È-
ÛÌÔ‡ Î·È Û˘ÛÎÂ˘·Û›·˜ ‚Ú·ÛÙÒÓ ·ÏÏ·ÓÙÈÎÒÓ ÙÚÈÒÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË-
¯·ÓÈÒÓ Î·È 28 ‰Â›ÁÌ·Ù· ·fi ÙÔÓ ·ÓÙ›ÛÙÔÈ¯Ô ÂÍÔÏÈÛÌfi 12 Î·Ù·ÛÙË-
Ì¿ÙˆÓ ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ. L. monocytogenes ·ÔÌÔÓÒ-
ıËÎÂ  ÛÂ ÔÛÔÛÙfi 6 Î·È 14,2% ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ Ô˘ ÚÔÂÚ¯fiÙ·Ó ·fi
Ù· Ì·¯·›ÚÈ· ÙˆÓ ÌË¯·ÓÒÓ ÙÂÌ·¯ÈÛÌÔ‡ ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ Î·È
ÙˆÓ Î·Ù·ÛÙËÌ¿ÙˆÓ ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ·ÓÙÈÛÙÔ›¯ˆ˜. ∆· ·ÔÙÂÏ¤-
ÛÌ·Ù· ·˘Ù¿ ‰Â›¯ÓÔ˘Ó ÙË ÛËÌ·Û›· ÂÊ·ÚÌÔÁ‹˜ ÙˆÓ Î·ÓfiÓˆÓ ÔÚı‹˜
˘ÁÈÂÈÓ‹˜ Ú·ÎÙÈÎ‹˜, È‰È·›ÙÂÚ· ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, ÛÙËÓ
·Ú·ÁˆÁ‹ Î·È ‰È¿ıÂÛË ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜, ÁÈ·
ÙËÓ ·ÔÊ˘Á‹ ÙË˜ ÌfiÏ˘ÓÛË˜ ·fi ·ıÔÁfiÓ· ‚·ÎÙ‹ÚÈ· Î·È ÙËÓ ·‡ÍË-
ÛË ÙˆÓ Û·ÚÔÊ˘ÙÈÎÒÓ Ô˘ ÂÚÈÔÚ›˙Ô˘Ó ÙÔ ̄ ÚfiÓÔ ̇ ˆ‹˜ ÙÔ˘˜.

§¤ÍÂÈ˜ Â˘ÚÂÙËÚ›·ÛË˜: ∞ÏÏ·ÓÙÈÎ¿ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜, ÌÈÎÚÔ‚ÈÔ-
ÏÔÁÈÎÔ› Î›Ó‰˘ÓÔÈ .

and 14,2% of the samples that originated from the slicing blades in
the factories and super markets respectively. The results of this study
underline the importance of GMP for the prevention of
contamination of cooked sausages with pathogens and the control
of the growth of the spoilage bacteria population which minimize
the self life of these products. This is especially true after thermal
treatment during peeling and slicing.

Key words: Cooked sausages, microbiological hazards.
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Î¿ ÚÔ˚fiÓÙ·.

∏ ·Ú·ÁˆÁ‹, Û˘ÓÙ‹ÚËÛË Î·È ‰È¿ıÂÛË ÛÙËÓ Î·Ù·Ó¿-
ÏˆÛË ÙˆÓ ıÂÚÌÈÎÒ˜ ÂÂÍÂÚÁ·ÛÌ¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ ÂÚÈ-
Ï·Ì‚¿ÓÂÈ ‰È¿ÊÔÚ· ÛÙ¿‰È·. √ÚÈÛÌ¤Ó· ·fi Ù· ÛÙ¿‰È· ·˘-
Ù¿, Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ·Ú¯¤˜ ÙÔ˘ HACCP, ·ÔÙÂÏÔ‡Ó ∫Ú›ÛÈ-
Ì· ™ËÌÂ›· ∂Ï¤Á¯Ô˘ (∫™∂) ·Ó·ÏfiÁˆ˜ ÌÂ ÙÔ ·Ó ÛÙ· ÛËÌÂ›·
·˘Ù¿ ̆ ¿Ú¯ÂÈ Ë ‰˘Ó·ÙfiÙËÙ· Ó· ÂÚÈÔÚÈÛıÔ‡Ó ‹ Ó· ÂÍ·ÏÂÈ-
ÊıÔ‡Ó Ï‹Úˆ˜ Î˘Ú›ˆ˜ ÔÈ ‚ÈÔÏÔÁÈÎÔ› Î›Ó‰˘ÓÔÈ (·ıÔÁfiÓÔÈ
ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ›) (NACMCF 1998).

ø˜ Î˘ÚÈfiÙÂÚÔ ∫™∂ ÛÙËÓ ·Ú·ÁˆÁ‹ Î·È Û˘ÓÙ‹ÚËÛË
ÙˆÓ ıÂÚÌÈÎÒ˜ ÂÂÍÂÚÁ·ÛÌ¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ, fiÛÔÓ ·ÊÔÚ¿
ÙËÓ ÂÍ¿ÏÂÈ„Ë ÙˆÓ ÎÈÓ‰‡ÓˆÓ ·fi ÌË ÛÔÚÔÁfiÓ· ‚·ÎÙ‹ÚÈ·,
ıÂˆÚÂ›Ù·È Ë ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· (Genigeorgis 1996). 

∫™∂ Â›ÛË˜ ÌÔÚÂ› Ó· ıÂˆÚËıÔ‡Ó Ë ‰È·‰ÈÎ·Û›· „‡-
ÍË˜ ÙˆÓ ÌË ÂÓıËÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ (.¯. ̄ ÔÈÚÈÓ‹ ÌÚÈ-
˙fiÏ· Î·È Ì¤ÈÎÔÓ), Ë ·ÔÊÏÔ›ˆÛË ÙˆÓ ÏÔ˘Î¿ÓÈÎˆÓ Ù‡Ô˘
ºÚ·ÓÎÊÔ‡ÚÙË˜, Ô ÙÂÌ·¯ÈÛÌfi˜ fiÛˆÓ ·ÏÏ·ÓÙÈÎÒÓ ÚÔÔÚ›-
˙ÔÓÙ·È ÁÈ· ÒÏËÛË ˆ˜ Ê¤ÙÂ˜, Û˘ÛÎÂ˘·ÛÌ¤ÓÂ˜ ÛÂ ·‰È·¤-
Ú·ÛÙÂ˜ ÛÂ ÔÍ˘ÁfiÓÔ Î·È ˘‰Ú·ÙÌÔ‡˜ ÌÂÌ‚Ú¿ÓÂ˜ ‹ fi¯È Î·È Ë
Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜ ̆ fi „‡ÍË.

∂ÈÏ¤ÔÓ ÙˆÓ ÚÔ·Ó·ÊÂÚı¤ÓÙˆÓ ∫™∂ ˘¿Ú¯Ô˘Ó Î·È
¿ÏÏÂ˜ Ê¿ÛÂÈ˜ ÛÙËÓ ·Ú·ÁˆÁ‹ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ÛÙÈ˜ ÔÔ›-
Â˜ Â›Ó·È ‰˘Ó·Ùfi Ó· ÂÚÈÔÚÈÛÙÂ› ‹ Ó· ·ÔÙÚ·Â› Ë ·‡ÍËÛË
ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÊÔÚÙ›Ô˘ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ.

∂ÈÙ˘¯‹˜ ¤ÏÂÁ¯Ô˜ ÛÙ· ÛËÌÂ›· ·˘Ù¿ Î·ıÈÛÙ¿ ·ÔÙÂÏÂ-
ÛÌ·ÙÈÎfiÙÂÚË ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· Î·È Û˘Ì‚¿ÏÏÂÈ ÛÙËÓ
·‡ÍËÛË ÙÔ˘ ¯ÚfiÓÔ˘ ˙ˆ‹˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ
Ë ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, ÂÎÙfi˜ ·fi ÙË ‰È·ÛÊ¿ÏÈÛË ÙË˜ ˘-
ÁÈÂÈÓ‹˜, ÛÙÔ¯Â‡ÂÈ Î·È ÛÙË ÌÂ›ˆÛË ÙˆÓ Û·ÚÔÊ˘ÙÈÎÒÓ ‚·-
ÎÙËÚ›ˆÓ Ô˘ ÂËÚÂ¿˙Ô˘Ó ÙË Û˘ÓÙËÚËÛÈÌfiÙËÙ· ÙˆÓ ÙÚÔÊ›-
ÌˆÓ ·˘ÙÒÓ.

ø˜ Ù¤ÙÔÈÂ˜ Ê¿ÛÂÈ˜ ÌÔÚÂ› Ó· ıÂˆÚËıÔ‡Ó Ë ÚÔÛı‹ÎË
ÎÔÏÏ·ÁfiÓÔ˘ (‰¤ÚÌ·ÙÔ˜) ÛÙËÓ ÎÚÂ·Ùfi·ÛÙ·  ÔÚÈÛÌ¤ÓˆÓ ÂÈ-
‰ÒÓ ·ÏÏ·ÓÙÈÎÒÓ Î·È Ë ·Ú·ÌÔÓ‹ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ¤ˆ˜
ÙËÓ ÂÔÌ¤ÓË ËÌ¤Ú· ÁÈ· ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·.

√È ÂÓ¤ÚÁÂÈÂ˜ ÂÈ‚Â‚·›ˆÛË˜, ÔÈ ÔÔ›Â˜ ÂÏ¤Á¯Ô˘Ó ÙËÓ Â-
¿ÚÎÂÈ· ÙË˜ ÂÊ·ÚÌÔÁ‹˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ HACCP, ·ÔÙÂ-
ÏÔ‡Ó Â›ÛË˜ Ì¤ÚÔ˜ ÂÓfi˜ ·ÔÙÂÏÂÛÌ·ÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜
HACCP. √È ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ¤˜ ÂÍÂÙ¿ÛÂÈ˜, ̂ ˜ ·Ú¿‰ÂÈÁÌ·,
·ÔÙÂÏÔ‡Ó ÛËÌ·ÓÙÈÎfi Ì¤ÛÔ Â·Ï‹ıÂ˘ÛË˜ ÙË˜ ·ÔÙÂÏÂ-
ÛÌ·ÙÈÎfiÙËÙ·˜ ÙÔ˘ Û¯Â‰›Ô˘ HACCP ÁÈ· ÙËÓ ÂÍ¿ÏÂÈ„‹ ‹ Â-
ÚÈÔÚÈÛÌfi ÙˆÓ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎÒÓ ÎÈÓ‰‡ÓˆÓ (NACMCF
1998).

∏ ·ÚÔ‡Û· ÂÚÁ·Û›· Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÂ ÛÎÔfi Ó·
Á›ÓÔ˘Ó ÂÚÈÛÛfiÙÂÚÔ Î·Ù·ÓÔËÙ¤˜ Ë ̆ ÁÈÂÈÓ‹ Î·È Ë ·ÛÊ¿ÏÂÈ·,
·fi ‚ÈÔÏÔÁÈÎÔ‡˜ ÎÈÓ‰‡ÓÔ˘˜, ÙË˜ ·Ú·ÁˆÁ‹˜ ÙˆÓ ·ÏÏ·ÓÙÈ-
ÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜. ∏ ÌÂÏ¤ÙË ¤Ï·‚Â ̄ ÒÚ· ÛÂ ·Ï-
Ï·ÓÙÔ‚ÈÔÌË¯·Ó›Â˜ Î·È Î·Ù·ÛÙ‹Ì·Ù· ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ
ÙË˜ µ. ∂ÏÏ¿‰·˜. °È· ÙËÓ ÂÈÙ˘¯›· ÙˆÓ ÛÙfi¯ˆÓ ÙË˜  ‰ÈÂÚÂ˘-
Ó‹ıËÎ·Ó, ÌÂ Û¯ÂÙÈÎ¤˜ ‰ÂÈÁÌ·ÙÔÏË„›Â˜, ÔÈ ·ÎfiÏÔ˘ıÂ˜ ·-
Ú¿ÌÂÙÚÔÈ: 

ñ ∏ ÔÏÈÎ‹ ÌÂÛfiÊÈÏË ¯ÏˆÚ›‰·, Ô ÏËı˘ÛÌfi˜ ÙˆÓ ÔÍ˘-
Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÙˆÓ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ Î·È ÙË˜
E. coli, Î·ıÒ˜ Î·È Ë ·ÚÔ˘Û›· ÙË˜ Listeria monocytogenes

these stages, according to HACCP principles, are
considered Critical Control Points (CCPs) where
biological hazards (pathogenic microorganisms) can be
controlled (NACMCF 1998).

When considering the production and packaging of
cooked sausage, researchers conclude that thermal treat-
ment aimed at the elimination of non-sporeforming
pathogenic bacteria is the most important CCP (Geni-
georgis 1996). 

Other CCPs in a processing plant would include, for
instance, the cooling stage after thermal treatment of
sausages made without casings such as bacon, smoked
ham, etc., the peeling of frankfurters, the slicing of meat
products that are to be packed in packages other than
impermeable-to-oxygen and vapor and the cold storage of
meat products.

In addition to the above mentioned CCPs, there are also
phases in sausage production where growth of raw sausage
paste microflora may be restricted; or without controls,
contamination of raw sausages may take place. Successful
control at these phases renders thermal treatment more
effective and contributes to the prolongation of sausage
shelf life. This is due to the fact that thermal treatment, in
addition to ensuring safety, aims also at the reduction of
spoilage bacteria which affect the shelf life of these
products.  Such CPs include the addition of collagen (pork
skin) in the pastes of certain sausage types and keeping
pastes overnight before thermal treatment.

Verification procedures which check the efficacy of the
HACCP application are a part of an effective HACCP
system as well. Microbiological analysis, for instance, is an
important verification procedure to demonstrate that
microbial hazards have indeed been reduced or eliminated
(NACMCF 1998).

The study described here was undertaken in order to
understand better the current cooked sausage production
hygiene and safety from biological hazards. The study was
undertaken both in meat processing plants and in
supermarkets in northern Greece. To fulfill the objectives
of the study the following parameters were investigated:

ñ Total plate counts, counts of lactic acid bacteria,
coliforms and E. coli, as well as the presence of L. mono-
cytogenes and Salmonella spp, in raw sausage pastes,
finished cooked sausages, cooked sausages after their
storage, in vacuum package, at 4ÆC for 20 days, in collagen
and cooling water, and finally on the surfaces of sausages
without casings after the cooling stage and after storage for
24 h.

ñ  The presence of L. monocytogenes, on the surfaces of
peeling machines for frankfurters, of storage containers,
and the slicing and packaging machines in the meat plants
and supermarkets was used as an indicator of good hygiene,
because of its well known ability to survive under
inhospitable conditions.
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Î·È ÙˆÓ Salmonella spp ÛÙ· ‚Ú·ÛÙ¿ ·ÏÏ·ÓÙÈÎ¿, ÛÙÈ˜ ÎÚÂ·-
Ùfi·ÛÙ¤˜ ÙÔ˘˜, ÛÙ· ›‰È· ·ÏÏ·ÓÙÈÎ¿ ÌÂÙ¿ ÙË Û˘ÓÙ‹ÚËÛ‹
ÙÔ˘˜, ÛÂ Û˘ÛÎÂ˘·Û›· ÎÂÓÔ‡, ÛÂ ıÂÚÌÔÎÚ·Û›· 4ÆC Â› 20 Ë-
Ì¤ÚÂ˜, ÛÙÔ ÎÔÏÏ·ÁfiÓÔ, ÛÙÔ ÓÂÚfi ÙˆÓ Î·Ù·ÈÔÓËÙ‹ÚˆÓ „‡-
ÍË˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ÛÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ ÌË ÂÓıËÎÂ˘Ì¤-
ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙËÓ „‡ÍË ÙÔ˘˜ Î·È ÌÂÙ¿ ÙËÓ
·Ú·ÌÔÓ‹ ÙÔ˘˜ ÛÙË Û˘ÓÙ‹ÚËÛË ÁÈ· 24 ÒÚÂ˜.

ñ ∏ ·ÚÔ˘Û›· ÙË˜ L. monocytogenes, ˆ˜ ‰Â›ÎÙË ˘ÁÈÂÈ-
Ó‹˜, ÏfiÁˆ ÙË˜ ÁÓˆÛÙ‹˜ ·ÓıÂÎÙÈÎfiÙËÙ¿˜ ÙË˜, ÛÙÈ˜ ÂÈÊ¿ÓÂÈ-
Â˜ ÙË˜ ·ÔÊÏÔÈˆÙÈÎ‹˜ ÌË¯·Ó‹˜ ÙˆÓ ÏÔ˘Î¿ÓÈÎˆÓ Ù‡Ô˘
ºÚ·ÓÎÊÔ‡ÚÙË˜, ÙˆÓ ÙÂÏ¿ÚˆÓ Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ·ÔÊÏÔÈˆ-
Ì¤ÓˆÓ ÏÔ˘Î¿ÓÈÎˆÓ, ÙˆÓ ÌË¯·ÓÒÓ Û˘ÛÎÂ˘·Û›·˜ Î·È ÙÂÌ·-
¯ÈÛÌÔ‡ ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ Î·È ÙˆÓ Î·Ù·ÛÙËÌ¿ÙˆÓ
ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ.

À§π∫∞ ∫∞π ª∂£√¢√π

ª¤ÙÚËÛË ÙË˜ √ÏÈÎ‹˜ ªÂÛfiÊÈÏË˜ ÃÏˆÚ›‰·˜ (√ªÃ)

¢¤Î· g ÎÚÂ·Ùfi·ÛÙ·˜ Î·È ·ÏÏ·ÓÙÈÎÔ‡ ‹ 10 ml ÓÂÚÔ‡,
Ï·Ì‚¿ÓÔÓÙ·Ó ÌÂ ¿ÛËÙÔ ÙÚfiÔ Î·È ÙÔÔıÂÙÔ‡ÓÙ·Ó ÛÂ Û¿-
ÎÔ stomacher. ¶ÚÔÛı¤ÙÔÓÙ·Ó 90 ml peptone water 1%, ÙÔ
ÔÔ›Ô ÂÚÈÂ›¯Â 0,1% ∆ween 80, ÁÈ· ÙËÓ Î·Ï‡ÙÂÚË ‰È¿Ï˘ÛË
ÙÔ˘ Ï›Ô˘˜.

∆Ô ‰Â›ÁÌ· ÌÂ ÙÔ ·Ú·ÈˆÙÈÎfi ˘ÁÚfi ˘Ô‚·ÏÏfiÙ·Ó ÛÂ Ô-
ÌÔÈÔÁÂÓÔÔ›ËÛË ÛÂ Û˘ÛÎÂ˘‹ Stomacher (MX1, AES
Laboratoire, Coburg, France), Â› 2 min. ∞ÎÔÏÔ˘ıÔ‡Û·Ó
‰È·‰Ô¯ÈÎ¤˜ ·Ú·ÈÒÛÂÈ˜ Î·È ÔÛfiÙËÙÂ˜ 0,1 ml ÂÍ·ÏÒÓÔÓÙ·Ó
ÂÈÊ·ÓÂÈ·Î¿ ÛÂ ‰ÈÏ‹ ÛÂÈÚ¿ ÙÚ˘‚Ï›ˆÓ ÌÂ Plate Count
Agar (OXOID). ∆· ÙÚ˘‚Ï›·, ·ÊÔ‡ ÚÒÙ· ÛÙ¤ÁÓˆÓ·Ó ÛÙÔ
ÂÚÈ‚¿ÏÏÔÓ, Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC Â› 24-48
ÒÚÂ˜ Î·È Î·ÙfiÈÓ ÁÈÓfiÙ·Ó Ë Ì¤ÙÚËÛË ÙˆÓ ·ÔÈÎÈÒÓ.

°È· ÙË Ì¤ÙÚËÛË ÙˆÓ ÛÔÚÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ, ÔÈ ÛˆÏ‹-
ÓÂ˜ ÙˆÓ ‰È·‰Ô¯ÈÎÒÓ ·Ú·ÈÒÛÂˆÓ ÙÔÔıÂÙÔ‡ÓÙ·Ó ÛÂ ̆ ‰·Ùfi-
ÏÔ˘ÙÚÔ (Tempette junior TE-85, Techne Ltd. Duxford,
Cambridge, England) ıÂÚÌÔÎÚ·Û›·˜ 80ÆC Â› 20 min Î·È
Î·ÙfiÈÓ „‡¯ÔÓÙ·Ó ÛÂ ·ÁfiÏÔ˘ÙÚÔ. ∞ÎÔÏÔ˘ıÔ‡ÛÂ ÂÈÊ·-
ÓÂÈ·Î‹ ÛÔÚ¿ ÛÂ PCA Î·È ÂÒ·ÛË ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC
Â› 24 ÒÚÂ˜.

ª¤ÙÚËÛË ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ

∞fi ÙÔ˘˜ ÛˆÏ‹ÓÂ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·Ó ÁÈ· ÙË Ì¤-
ÙÚËÛË ÙË˜ √ªÃ, 0,1ml ÂÍ·ÏˆÓfiÙ·Ó ÛÂ ‰ÈÏ‹ ÛÂÈÚ¿ ÙÚ˘-
‚Ï›ˆÓ Ù· ÔÔ›· ÂÚÈÂ›¯·Ó ∞ƒ∆ ¿Á·Ú (OXOID). ∆· ÙÚ˘-
‚Ï›·, ·ÊÔ‡ ÛÙ¤ÁÓˆÓ·Ó, Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC
Â› 24-48 ÒÚÂ˜. ŸÛÂ˜ ·ÔÈÎ›Â˜ ‹Ù·Ó ·ÚÓËÙÈÎ¤˜ ÛÙË ‰ÔÎÈ-
Ì‹ Î·Ù·Ï¿ÛË˜ Î·È ıÂÙÈÎ¤˜ ÛÙË ¯ÚÒÛË Gram Î·Ù·ÌÂÙÚÔ‡-
ÓÙ·Ó ̂ ˜ ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ·.

ª¤ÙÚËÛË ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ Î·È E.coli

°È· ÙË Ì¤ÙÚËÛË ÙˆÓ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ ·ÎÔÏÔ˘ıÔ‡-
ÓÙ·Ó Ë Ì¤ıÔ‰Ô˜ ÙˆÓ ÔÏÏ·ÏÒÓ ÛˆÏ‹ÓˆÓ (ªƒ¡). 

∞fi ÙÈ˜ ‰ÂÎ·‰ÈÎ¤˜ ·Ú·ÈÒÛÂÈ˜ Ô˘ Â›¯·Ó ÚÔÂÙÔÈÌ·ÛÙÂ›
ÁÈ· ÙË Ì¤ÙÚËÛË ÙË˜ √ªÃ, ÔÛfiÙËÙ· 1 ml ÌÂÙ·ÊÂÚfiÙ·Ó ÛÂ
Î¿ıÂ ÛˆÏ‹Ó· ÙÚÈÏ‹˜ ÛÂÈÚ¿˜ ÛˆÏ‹ÓˆÓ Ô˘ ÂÚÈÂ›¯·Ó ̇ ˆ-
Ìfi McConkey (OXOID). √È ÛˆÏ‹ÓÂ˜ Ô˘ ÚÔÔÚ›˙ÔÓÙ·Ó
ÁÈ· ÙËÓ ÂÍ¤Ù·ÛË ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÙÔ˘ ÓÂÚÔ‡ ÂÚÈÂ›¯·Ó ̇ ˆÌfi

MATERIALS AND METHODS

Total Plate Count (TPC)

Ten g of sausage paste or 10 ml of water were aseptically
sampled and then placed into stomacher bags. Volumes of
90 ml of 1% peptone water with 0.1%, Tween 80, for fat
emulsification were added to the stomacher bags. The
mixtures were next homogenized in the stomacher
apparatus (MX1, AES Laboratoire, Coburg, France), for 2
min. The homogenates were ten-fold diluted and volumes
of 0.1 ml were plated onto plate count agar (PCA, OXOID).
The agar plates were incubated at 37ÆC for 24-48 h., and
then the colonies were counted and recorded.

For sporeforming bacteria counting, the tubes
containing the ten-fold dilutions of the samples were placed
in a water bath (Tempete Junior, TE-85, Techne Ltd.
Duxford, Cambridge, England) at 80ÆC for 20 min and then
they were cooled in ice water. Volumes of 0.1 ml from each
tube were spread on PCA, which were next incubated at
37ÆC for 24 h.

Lactic Acid Bacteria (LAB) count

From the tubes used for TPC count, 0.1 ml was spread
in duplicate onto APT agar (OXOID) plates. After drying,
the plates were incubated at 37ÆC for 24-48 h. Colonies
which were catalase negative and Gram positive were
counted as LAB.

Coliform and E.coli count

For coliform counts the Most Probable Number (MPN)
method was used. From the decimal dilutions, that had been
prepared for the TPC counts, 1 ml was transferred in a
series of tubes containing McConkey broth (OXOID) in
triplicate. Tubes used for the examination of water samples
contained double strength McConkey broth. The tubes
were incubated at 37ÆC for 24-48 h. The tubes were
considered as positive when there was indication of growth,
color change and gas production in the Durham tubes
(preliminary test). For verification, from each positive tube
a volume 1ml was inoculated in tubes containing Brilliant
Green Lactose Bile broth (BGLB, BBL) which were next
incubated at 35ÆC for 24-48 h. From the number of
positives, the MPN/g of coliforms was estimated with the
use of McCrady’s tables.

For the detection and counting of E. coli volumes 1 ml
were taken from each of the positive tubes of the pre-
liminary test, and inoculated into tubes containing E.C.
broth (OXOID) and Tryptone Water (OXOID). The last
two tubes were incubated in a water bath with a tempe-
rature of 44.5ÆC for 24-48 h. An E.C. broth was considered
positive for E. coli when there was growth and gas
production and the Tryptone Water was considered positive
when it showed growth and a positive indole test.  Positivity
to indole test and growth in  E.C. broth simultaneously was
considered as positivity to E. coli of the corresponding
positive to coliforms tube. Based on Mc Crady’s tables the
final count was expressed as E. coli MPN/g.
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‰ÈÏ‹˜ ‰˘Ó¿ÌÂˆ˜.

√È ÛˆÏ‹ÓÂ˜ Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC Â› 24-
48 ÒÚÂ˜. £ÂÙÈÎÔ› ıÂˆÚÔ‡ÓÙ·Ó ÔÈ ÛˆÏ‹ÓÂ˜ Ô˘ ·ÚÔ˘Û›·-
˙·Ó ·Ó¿Ù˘ÍË, ·ÏÏ·Á‹ ̄ ÚÒÌ·ÙÔ˜ Î·È Û˘ÏÏÔÁ‹ ·ÂÚ›Ô˘ ÛÙÔ
ÛˆÏËÓ¿ÎÈ Durham (ÚÔÎ·Ù·ÚÎÙÈÎ‹ ‰ÔÎÈÌ‹). °È· ÂÈ‚Â-
‚·›ˆÛË, ·fi Î¿ıÂ ıÂÙÈÎfi ÛˆÏ‹Ó· ÙË˜ ÚÔÎ·Ù·ÚÎÙÈÎ‹˜ ‰Ô-
ÎÈÌ‹˜, ÂÓÔÊı·ÏÌ›˙ÔÓÙ·Ó ÛˆÏ‹ÓÂ˜ ÌÂ ̇ ˆÌfi Brilliant Green
Lactose Bile (BGLB, BBL) Î·È Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔ-
ÎÚ·Û›· 35ÆC ÁÈ· 24-48 ÒÚÂ˜ (ÂÈ‚Â‚·ÈˆÙÈÎ‹ ‰ÔÎÈÌ‹). ªÂ-
Ù¿ ÙËÓ ÂÒ·ÛË, ÛËÌÂÈÒÓÔÓÙ·Ó ÔÈ ıÂÙÈÎÔ› ÛˆÏ‹ÓÂ˜ Î·È ˘-
ÔÏÔÁÈ˙fiÙ·Ó Ô ·ÚÈıÌfi˜ ªƒ¡/g ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ ÌÂ ‚¿-
ÛË ÙÔ˘˜  ›Ó·ÎÂ˜ McCrady.

°È· ÙËÓ ·Ó›¯ÓÂ˘ÛË Î·È Ì¤ÙÚËÛË ÙË˜ E. coli ·fi ÙËÓ Î·Ï-
ÏÈ¤ÚÁÂÈ· Î¿ıÂ ıÂÙÈÎÔ‡ ÛˆÏ‹Ó· ÙË˜ ÚÔÎ·Ù·ÚÎÙÈÎ‹˜ ‰ÔÎÈ-
Ì‹˜ ÂÓÔÊı·ÏÌ›˙ÔÓÙ·Ó ÛˆÏ‹ÓÂ˜ Ô˘ ÂÚÈÂ›¯·Ó ˙ˆÌfi E.C.
(OXOID) Î·È Tryptone Water (OXOID). √È ÛˆÏ‹ÓÂ˜ Â-
ˆ¿˙ÔÓÙ·Ó ÛÂ ̆ ‰·ÙfiÏÔ˘ÙÚÔ ıÂÚÌÔÎÚ·Û›·˜ 44,5ÆC Â› 24-
48 ÒÚÂ˜. √È ÛˆÏ‹ÓÂ˜ ÌÂ ÙÔ ̇ ˆÌfi E.C. ÂÏ¤Á¯ÔÓÙ·Ó ÁÈ· ·Ó¿-
Ù˘ÍË Î·È ·Ú·ÁˆÁ‹ ·ÂÚ›Ô˘, ÂÓÒ ÛÙÔ˘˜ ÛˆÏ‹ÓÂ˜ ÌÂ
Tryptone water Ô˘ ·ÚÔ˘Û›·˙·Ó ·Ó¿Ù˘ÍË ÁÈÓfiÙ·Ó Ë ‰Ô-
ÎÈÌ‹ ÙË˜ ÈÓ‰fiÏË˜. £ÂÙÈÎfiÙËÙ· ÛÙË ‰ÔÎÈÌ‹ ÈÓ‰fiÏË˜ Î·È ·Ó¿-
Ù˘ÍË ÛÙÔ ̇ ˆÌfi E.C., ıÂˆÚÔ‡ÓÙ·Ó ̂ ˜ ıÂÙÈÎfiÙËÙ· ÁÈ· E. coli
ÙÔ˘ ·ÓÙ›ÛÙÔÈ¯Ô˘ ÛˆÏ‹Ó· ÙË˜ ‰ÔÎÈÌ‹˜ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ.

∞Ó›¯ÓÂ˘ÛË ÙË˜ L. monocytogenes

¢¤Î· g ‰Â›ÁÌ·ÙÔ˜ ÎÚÂ·Ùfi·ÛÙ·˜ ‹ ·ÏÏ·ÓÙÈÎÔ‡ ·Ó·ÌÈ-
ÁÓ˘fiÙ·Ó ÌÂ 90ml ÂÌÏÔ˘ÙÈÛÙÈÎÔ‡ ÁÈ· ÏÈÛÙ¤ÚÈ· ̇ ˆÌÔ‡ FDA
(LEB, OXOID), ÛÂ Ï·ÛÙÈÎÔ‡˜ Û¿ÎÔ˘˜ stomacher, ÔÌÔÈ-
ÔÁÂÓÔÔÈÔ‡ÓÙ·Ó ÛÂ Û˘ÛÎÂ˘‹ Stomacher Â› 2 min Î·È ·-
ÎÔÏÔ˘ıÔ‡ÛÂ ÂÒ·ÛË ÛÂ ıÂÚÌÔÎÚ·Û›· 30ÆC Â› 24 ÒÚÂ˜
(ÚˆÙ·Ú¯ÈÎfi˜ ÂÌÏÔ˘ÙÈÛÌfi˜). ªÂÙ¿ ÙËÓ ÂÒ·ÛË 0,1 ml,
·fi ÙÔ ÂÚÈÂ¯fiÌÂÓÔ Î¿ıÂ Û¿ÎÔ˘, ÌÂÙ·ÊÂÚfiÙ·Ó ÛÂ ÛˆÏ‹-
ÓÂ˜ Ô˘ ÂÚÈÂ›¯·Ó  9 ml LEB Î·È ̇ ˆÌfi Fraser (Fraser and
Sperber 1988). √È ÛˆÏ‹ÓÂ˜ ·˘ÙÔ› Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔ-
ÎÚ·Û›· 30ÆC Â› 24 ÒÚÂ˜ (‰Â‡ÙÂÚÔ˜ ÂÌÏÔ˘ÙÈÛÌfi˜). ∞fi
Î¿ıÂ Î·ÏÏÈ¤ÚÁÂÈ· ̇ ˆÌÔ‡ ÂÌÏÔ˘ÙÈÛÌÔ‡, Ô˘ ·ÚÔ˘Û›·˙Â
·Ó¿Ù˘ÍË, ÁÈÓfiÙ·Ó ÂÈÊ·ÓÂÈ·Î‹ ÂÍ¿ÏˆÛË, ÌÂ ÙË ‚Ô‹ıÂÈ·
‚·ÎÙËÚÈÔÏÔÁÈÎÔ‡ ÎÚ›ÎÔ˘, ÛÂ ÙÚ˘‚Ï›· ÌÂ LPM ¿Á·Ú (BBL)
Î·È MOX ¿Á·Ú (µµL) (McLain and Lee 1989). ∆· ÙÚ˘-
‚Ï›· Âˆ¿˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC Â› 24-48 ÒÚÂ˜.
∆ÚÂÈ˜ ·ÔÈÎ›Â˜, ÌÂ ÙË ̄ ·Ú·ÎÙËÚÈÛÙÈÎ‹ ÌÔÚÊ‹ ·ÔÈÎÈÒÓ ÙË˜
ÏÈÛÙ¤ÚÈ·˜, fiˆ˜ ÂÌÊ·Ó›˙ÂÙ·È ÛÙÔ ÛÙÂÚÂÔÛÎfiÈÔ fiÙ·Ó Êˆ-
Ù›˙ÔÓÙ·È ÌÂ ·Ó·ÎÏÒÌÂÓË ‰¤ÛÌË ÊˆÙfi˜ ̆ fi ÁˆÓ›· 45Æ, ÌÂ-
Ù·Ê¤ÚÔÓÙ·Ó ÛÂ ÙÚ˘‚Ï›· ÌÂ µ∏π ¿Á·Ú (OXOID) ÁÈ· Î·-
ı·ÚÔÔ›ËÛË. H Ù·˘ÙÔÔ›ËÛË ÙˆÓ Î·ı·ÚÒÓ Î·ÏÏÈÂÚÁÂÈÒÓ
L. monocytogenes ÁÈÓfiÙ·Ó ÌÂ ‚¿ÛË ÙÈ˜ ‰ÔÎÈÌ¤˜: ¯ÚÒÛË
Gram,  ·Ú·ÁˆÁ‹ Î·Ù·Ï¿ÛË˜, ÎÈÓËÙÈÎfiÙËÙ·, ÈÎ·ÓfiÙËÙ· ̇ ‡-
ÌˆÛË˜ ÙË˜ ÂÛÎÔ˘Ï›ÓË˜,  Ú·ÌÓfi˙Ë˜, Ì·ÓÓÈÙfiÏË˜, Í˘Ïfi˙Ë˜ Î·È
·-ÌÂı˘Ï-‰-Ì·ÓÔ˘Ú·ÓÔÛ›‰Ë˜, ·Ú·ÁˆÁ‹ ‚-·ÈÌÔÏ˘Û›ÓË˜
ÛÂ ·ÈÌ·ÙÔ‡¯Ô ¿Á·Ú ÚÔ‚¿ÙÔ˘ Î·È Camp-test (Seelinger et
al. 1984). 

°È· ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜ ·ÚÔ˘Û›·˜  ÙÔ˘ ÌÈÎÚÔÔÚÁ·ÓÈ-
ÛÌÔ‡ ÛÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ Û˘ÛÎÂ˘ÒÓ ÙÂÌ·¯ÈÛÌÔ‡ Î·È Û˘-
ÛÎÂ˘·Û›·˜, ÁÈÓfiÙ·Ó ·fiÌ·ÍË ÂÈÊ¿ÓÂÈ·˜ ÂÌ‚·‰Ô‡ ÂÚ›-
Ô˘ 100  cm2, ÌÂ ·ÔÛÙÂÈÚˆÌ¤ÓÔ ÙÔÏ‡ÈÔ ‚¿Ì‚·ÎÔ˜, ÙÔ Ô-
Ô›Ô ÚÔËÁÔ˘Ì¤Óˆ˜ Â›¯Â ̆ ÁÚ·ÓıÂ› ÌÂ ·ÔÛÙÂÈÚˆÌ¤ÓÔ Ê˘-

Detection of Listeria monocytogenes

Ten g samples of sausage pastes were mixed with 90 ml
of FDA Listeria enrichment broth (LEB, OXOID), in
stomacher bags. The mixtures were homogenized in a
stomacher apparatus for 2 min and then incubated at 30ÆC
for 24 h (primary enrichment). After incubation 0.1 ml from
the content of each stomacher bag was transferred into
tubes containing 9 ml LEB and Fraser broth (Fraser 1988)
which were next incubated at 30ÆC for 24 h (second
enrichment).

From each enrichment broth showing growth, a loopful
was streaked onto LPM agar (BBL) and MOX agars (BBL)
which were next incubated at 37ÆC for 24-48 h (McLain and
Lee 1989). Three colonies with the characteristic
appearance of Listeria spp., examined with a dissecting
microscope under 45Æ reflecting illumination, were streaked
onto BHI agar (OXOID) for purification. Identification of
the pure cultures as L. monocytogenes was based on the
following tests: Gram staining; catalase production; motility;
utilization of esculin, ramnose, xylose, a-methyl-d-
mannopyranoside; production of b-hemolysin on sheep
blood agar, and CAMP test (Seelinger et al. 1984).

For the detection of microorganism on the surfaces of
the slicing and packaging machines, an area of 100 cm2 was
swabbed with a sterile cotton swab which had been
moistened in saline. The swabs were then placed in tubes
containing 10 ml of LEB enrichment broth. The tubes were
incubated at 30ÆC for 24 h (primary enrichment). After the
primary enrichment, the procedure used for the sausages
was followed.

Detection of Salmonella spp.

Twenty-five g of raw sausage meat paste or cooked
sausage were mixed with 225 ml Buffered Peptone Water
(BBL) in a stomacher bag. The mixture was homogenized
for 2 min and then incubated at 37ÆC for 24 h (pre-
enrichment phase). After incubation 1 ml of each sample
was transferred into each of two tubes containing 10 ml of
selective enrichment broths Selenite Cystine (OXOID) and
Tetrathionate broth (BBL). The tubes were incubated at
37Æ and 42ÆC, respectively, for 24 h (enrichment phases).
After enrichment, the cultures were streaked onto XLD
agar (BBL) and SS agar (OXOID) (Andrews 1985, ISO
1981) which were next incubated at 37ÆC for 24 h. Of the
suspected colonies, two or three were purified on BHI agar
(OXOID) and then tested for their biochemical
characteristics on TSI agar (OXOID) and LI agar
(OXOID) after incubation at 35ÆC for 24 h. Cultures
suspected as being Salmonella spp., were inoculated in
Christensen Urea agar (OXOID) and tested also for
oxidase production.

RESULTS

Analysis of sausage pastes which originated from two
meat plants (Table 1) indicated that 20 and 16.6% of them
were contaminated with E. coli, 56 and 38.4% with L. mono-
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ÛÈÔÏÔÁÈÎfi ÔÚfi. ∆· ÙÔÏ‡È· ÙÔÔıÂÙÔ‡ÓÙ·Ó ÛÂ ÊÈ·Ï›‰ÈÔ Ù‡-
Ô˘ Universal, ÙÔ ÔÔ›Ô ÂÚÈÂ›¯Â ˙ˆÌfi LEB Î·È ·ÎÔÏÔ˘-
ıÔ‡ÛÂ ÂÒ·ÛË ÛÂ ıÂÚÌÔÎÚ·Û›· 30ÆC Â› 24 ÒÚÂ˜ (Úˆ-
Ù·Ú¯ÈÎfi˜ ÂÌÏÔ˘ÙÈÛÌfi˜). ªÂÙ¿ ÙÔÓ ÚˆÙ·Ú¯ÈÎfi ÂÌÏÔ˘ÙÈ-
ÛÌfi ·ÎÔÏÔ˘ıÔ‡ÛÂ Ë ›‰È· ‰È·‰ÈÎ·Û›· Ô˘ ÂÊ·ÚÌfi˙ÔÓÙ·Ó
ÁÈ· ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜ L. monocytogenes ÛÙÈ˜ ÎÚÂ·Ùfi·ÛÙÂ˜
Î·È Ù· ·ÏÏ·ÓÙÈÎ¿.

∞Ó›¯ÓÂ˘ÛË ÙˆÓ Salmonella spp

∂ÈÎÔÛÈ¤ÓÙÂ g ÎÚÂ·Ùfi·ÛÙ·˜ ‹ ·ÏÏ·ÓÙÈÎÔ‡ ·Ó·ÌÈ-
ÁÓ‡ÔÓÙ·Ó ÌÂ 225 ml Buffered Peptone Water (BBL) ÛÂ Û¿-
ÎÔ stomacher, ÔÌÔÈÔÁÂÓÔÔÈÔ‡ÓÙ·Ó Â› 2 min Î·È Âˆ¿-
˙ÔÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC Â› 24 ÒÚÂ˜ (Ê¿ÛË ÚÔÂ-
ÌÏÔ˘ÙÈÛÌÔ‡). ªÂÙ¿ ÙÔÓ ÚÔÂÌÏÔ˘ÙÈÛÌfi, 1 ml ÙË˜ Î·Ï-
ÏÈ¤ÚÁÂÈ·˜ ÌÂÙ·ÊÂÚfiÙ·Ó ÛÂ ÛˆÏ‹ÓÂ˜ Ô˘ ÂÚÈÂ›¯·Ó 10 ml
ÂÎÏÂÎÙÈÎÒÓ ÂÌÏÔ˘ÙÈÛÙÈÎÒÓ ˙ˆÌÒÓ Selenite Cystine
(OXOID) Î·È Tetrathionate (BBL). √È ÛˆÏ‹ÓÂ˜ Âˆ¿˙Ô-
ÓÙ·Ó ÛÂ ıÂÚÌÔÎÚ·Û›· 37ÆC Î·È 42ÆC ·ÓÙÈÛÙÔ›¯ˆ˜ Â› 24
ÒÚÂ˜ (Ê¿ÛË ÂÌÏÔ˘ÙÈÛÌÔ‡). ªÂÙ¿ ÙÔÓ ÂÌÏÔ˘ÙÈÛÌfi ·ÎÔ-
ÏÔ˘ıÔ‡ÛÂ ÂÈÊ·ÓÂÈ·Î‹ ÛÔÚ¿, ÌÂ ÙË ‚Ô‹ıÂÈ· ÎÚ›ÎÔ˘, ÛÂ
ÙÚ˘‚Ï›· Ô˘ ÂÚÈÂ›¯·Ó XLD ¿Á·Ú (BBL) Î·È SS ¿Á·Ú
(√Ã√πD) (Andrews 1985, ISO 1981). T· ÙÚ˘‚Ï›· Âˆ¿-
˙ÔÓÙ·Ó ÛÙÔ˘˜ 37ÆC Â› 24 ÒÚÂ˜. ∞fi ÙÈ˜ ·ÔÈÎ›Â˜ ÔÈ ÔÔ›Â˜
ıÂˆÚÔ‡ÓÙ·Ó ‡ÔÙÂ˜ ‰˘Ô – ÙÚÂÈ˜ Î·ı·ÚÔÔÈÔ‡ÓÙ·Ó ÛÂ
µ∏π ¿Á·Ú (OXOID)  Î·È Î·ÙfiÈÓ ˘Ô‚¿ÏÏÔÓÙ·Ó ÛÂ ‚ÈÔ-
¯ËÌÈÎ¤˜ ÂÍÂÙ¿ÛÂÈ˜ ÌÂ ÂÓÔÊı·ÏÌÈÛÌÔ‡˜ ÛÂ TSI ¿Á·Ú
(OXOID) Î·È LI ¿Á·Ú (OXOID) Ù· ÔÔ›· Âˆ¿˙ÔÓÙ·Ó
ÛÂ ıÂÚÌÔÎÚ·Û›· 35ÆC Â› 24 ÒÚÂ˜. ∆· ÛÙÂÏ¤¯Ë Ô˘ ıÂˆ-
ÚÔ‡ÓÙ·Ó Èı·Ó¤˜ Û·ÏÌÔÓ¤ÏÏÂ˜, ÂÓÔÊı·ÏÌ›˙ÔÓÙ·Ó ÛÂ
Christensen Urea ¿Á·Ú (OXOID) Î·È ˘Ô‚¿ÏÏÔÓÙ·Ó ÛÂ
‰ÔÎÈÌ‹ ÔÍÂÈ‰¿ÛË˜.

∞¶√∆∂§∂™ª∞∆∞

∏ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ‰‡Ô
·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ (¶›Ó·Î·˜ 1) ¤‰ÂÈÍÂ ÔÛÔÛÙ¿ ÌfiÏ˘Ó-
ÛË˜ ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÌÂ E. coli 20 Î·È 16,6%, ÌÂ L. mono-
cytogenes 56 Î·È 38,4% Î·È ÌÂ Salmonella spp 12 Î·È 16,6%
·ÓÙÈÛÙÔ›¯ˆ˜ ÛÂ Î¿ıÂ Ì›·.

∏ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ ¤ÙÔÈÌˆÓ ·ÏÏ·ÓÙÈÎÒÓ
ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜ (¶›Ó·Î·˜ 2) ¤‰ÂÈÍÂ fiÙÈ Ë ıÂÚÌÈÎ‹
ÂÂÍÂÚÁ·Û›· Ô˘ ̆ ¤ÛÙËÛ·Ó ‹Ù·Ó ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ÛÂ fi,ÙÈ
·ÊÔÚ¿ ÙÔÓ ¤ÏÂÁ¯Ô ÙˆÓ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎÒÓ ÎÈÓ‰‡ÓˆÓ ·fi ÌË
ÛÔÚÔÁfiÓ· ·ıÔÁfiÓ· ‚·ÎÙ‹ÚÈ·. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· Â›-
ÛË˜ ¤‰ÂÈÍ·Ó fiÙÈ ÂÈÙ˘Á¯¿ÓÂÙ·È ÈÎ·ÓÔÔÈËÙÈÎfi˜ ‚·ıÌfi˜ Â-
ÚÈÔÚÈÛÌÔ‡ ÙˆÓ Û·ÚÔÊ˘ÙÈÎÒÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ, Ì¤Û·
ÛÙ· Ï·›ÛÈ· Ô˘ ÔÚ›˙ÂÈ Ë ÈÛ¯‡Ô˘Û· ÓÔÌÔıÂÛ›· (¶.¢.
9/1989), Ô ÔÔ›Ô˜ ÂÍ·ÛÊ·Ï›˙ÂÈ ÈÎ·ÓÔÔÈËÙÈÎfi ̄ ÚfiÓÔ ̇ ˆ‹˜
ÁÈ· ÙË ‰È¿ıÂÛ‹ ÙÔ˘˜ ÛÙËÓ Î·Ù·Ó¿ÏˆÛË.

∞fi ÙÔ˘˜ ¶›Ó·ÎÂ˜ 1, 2 Î·È 4 Û˘Ó¿ÁÂÙ·È ÙÔ Û˘Ì¤Ú·ÛÌ·
ˆ˜ ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ ÔÛÔÛÙfi ÙË˜ √ªÃ ÙˆÓ ıÂÚÌÈÎÒ˜ ÂÂ-
ÍÂÚÁ·ÛÌ¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·ÔÙÂÏÂ›Ù·È ·fi ÛÔÚÔÁfiÓ·
Î·È ÔÍ˘Á·Ï·ÎÙÈÎ¿ ‚·ÎÙ‹ÚÈ·. ∏ ÛÙ·‰È·Î‹ ·Ó¿Ù˘ÍË ÙˆÓ
‚·ÎÙËÚ›ˆÓ ·˘ÙÒÓ Â›Ó·È ˘Â‡ı˘ÓË ÁÈ· ÙËÓ ÂÌÊ¿ÓÈÛË ·Ï-
ÏÔÈÒÛÂˆÓ ÛÙ· ÙÚfiÊÈÌ· ·˘Ù¿ Î·È ÙÔÓ ÂÚÈÔÚÈÛÌfi ÙÔ˘ ̄ Úfi-
ÓÔ˘ ̇ ˆ‹˜ ÙÔ˘˜.

∏ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ÌÂÙ¿ ÙË

cytogenes, 12 and 16.6% with Salmonella spp. respectively.
Microbiological analysis of the finished cooked sausages
(Table 2) indicated that the thermal treatment was effective
in eliminating microbiological hazards from non-
sporeforming pathogens. The results also showed that the
thermal processing achieved an adequate level of reduction
of spoilage bacteria counts which were within the legal limits
that ensure a sufficient shelf life for distribution and
marketing (¶.¢. 9/1989).

As Tables 1, 2 and 4 indicate the majority of TPC
bacteria of cooked sausages consisted of sporeforming and
LAB. Gradual growth of these bacteria was responsible for
the limitation of shelf life and final product spoilage.

Microbiological analysis of cooked sausages after
storage, in vacuum package, at 4ÆC for 20 days showed a
limited microbial growth which did not exceed 1 Log10. The
fact that no recovery of any injured cells of pathogens,
including the thermotolerant and psychrotrophic L.
monocytogenes (Jones et al. 1997), was observed during
storage is very reassuring for the safety of these products.

Three (3) meat plants and twelve (12) super markets
(Table 5) were investigated for the presence of L.
monocytogenes on the surfaces of equipment which were in
contact with ready cooked sausages. The pathogen was
present at levels of 6% on the surfaces of the saws of slicing
machines of the plants and 14.4% of the super markets.

Microbiological analysis of samples from the surface
and the cores of sausages without casings revealed the
absence of any pathogen (Table 6). No recovery of any
pathogen was observed either from the surface of bacon
during the phases following thermal treatment, or from the
samples of cooling water (Table 7). Table 8 shows the
microbiological profile of collagen and raw sausage meet
pastes into which it was incorporated. The TPC of collagen
were 1 Log10 higher than that of the paste. Coliform counts
were >2,400 MPN/g in both the collagen and the pastes. E.
coli was detected in all samples.

DISCUSSION

The presence of L. monocytogenes, E. coli and Salmo-
nella spp. in sausage pastes (Table 1), is the result of the
frequent presence of these microorganisms in raw meat
(Bell and Kyriakidis 1998, Chart et al. 2000, Duffy et al.
2001, Genigeorgis 1987, Limpitakis et al. 1999, Sofos et al.
1999).  The presence of many other foodborne pathogens,
including Cambylobacter spp (Duffy et al. 2001), and
Yersinia enterocolytica (Bottone 1997, Duffy et al. 2001) has
been reported also. This fact practically makes us consider
all pastes as positive for foodborne pathogens and therefore
they must be handled properly in order to prevent any
potential contamination of cooked sausages as well as the
areas where they are stored, sliced and packaged. The
presence of L. monocytogenes in the environment of meat
plants has been reported and is the result of contamination
from pastes, if sanitation of equipment is not effective
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¶›Ó·Î·˜ 1. ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜.

∞ƒπ£ªO™ √ªÃ √•À°∞§∞∫∆π∫∞ ∫√§√µ∞∫∆∏ƒπ√∂π¢∏ E. coli L. monocytogenes Salmonella spp 
∂π¢√™ ∞§§∞¡∆π∫√À ¢∂π°ª∞∆ø¡ Log10 CFU/g Log10 CFU/g MPN/g (∞Ú. ıÂÙ. (∞Ú. ıÂÙ. (∞Ú. ıÂÙ.

M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË ‰ÂÈÁÌ¿ÙˆÓ) ‰ÂÈÁÌ¿ÙˆÓ) ‰ÂÈÁÌ¿ÙˆÓ)

µπ√ª∏Ã∞¡π∞ ∞

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ 6 6  (5,8-6,2) 5 (4,9-5,5) 240 - >2.400 2 4 -
ºÚ·ÓÎÊÔ‡ÚÙË˜
∆ÚÈÎ·ÏÈÓfi 3 5,9 (5,7-6) 5,8 (5,2-6,3) 150 - 1.100 1 1 2
ºÏ¿˚˜ ƒÂÓ 3 6,3 (6-6,4) 6,3 (5,9-6,5) 93 - 2 -
ªÔÚÙ·‰¤Ï· 6 5,5 (5,4-5,8) 5,5 (5,3-5,8) 93 - 1.100 - 4 1
¶¿ÚÈ˙· 3 5,6 (5,4-5,8) 5,9 (5,7-6,2) 93 - 150 - - -
µÈ¤ÓÓË˜ 4 5,3 (5-5,5) 6 (5,9-6,3) 150 - 240 2 2 -

™À¡√§√ ¢∂π°ª∞∆ø¡ 25 5 13 3

¶√™√™∆√ ª√§À¡™∏™ ª∂  E. coli, 20% 56% 12%
L. monocytogenes ∫∞π Salmonella spp

µπ√ª∏Ã∞¡π∞ µ

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ 4 6,3 (5,9-6,8) 5,7 (5,5-5,95) 1.000 - >2.400 2 2 1
ºÚ·ÓÎÊÔ‡ÚÙË˜
¶ÂÂÚfiÓÈ 4 5,8 (5,5-6) 5,8 (5,4-6) 240 - 1.100 1 2 1
∑·ÌfiÓ 2 5,5 (5,4-5,6) 5,5 (5,4-5,6) 1.100 - >2.400 - - 1
ª›Ú·˜ 4 5,9 (5,4-6,2) 5,7 (5,5-5,9) 93 - 1.100 - 2 -
¶¿ÚÈ˙· 2 6 (5,9-6,15) 5,6 (5,4-5,8) 93 1 -
ªÔÚÙ·‰¤Ï· 4 5 (4,8-5,2) 5,7 (5,4-5,9) 240 - 1.100 - 2 -
™ÎÔÚ‰¿ÙÔ 4 6 (5,85-6,15) 5,6 (5,3-5,8) 93 - 1.100 1 1 -
∆fiÛÙ Ã¿Ì 2 5,3 (5,15-5,4) 5 (4,8-5,2) >2.400 - - 1

™À¡√§√ ¢∂π°ª∞∆ø¡ 26 4 10 4

¶√™√™∆√ ª√§À¡™∏™ ª∂  E. coli, 16,6% 38,4% 16,6%
L. monocytogenes ∫∞π Salmonella spp

¶›Ó·Î·˜ 2. ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜.

∂π¢√™ ∞§§∞¡∆π∫√À ∞ƒπ£ªO™ √ªÃ √•À°∞§∞∫∆π∫∞
¢∂π°ª∞∆ø¡ Log10 CFU/g Log10 CFU/g

M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) 

µπ√ª∏Ã∞¡π∞ ∞

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 6 3,85 (3,3–4) 3,5 (3–3.85)
∆ÚÈÎ·ÏÈÓfi 3 4 (3,8-4,2 ) 4 (3,8–4,2)
ºÏ¿˚˜ ƒÂÓ 3 3,8 (3,7-4) 3,2 (3-3,4)
ªÔÚÙ·‰¤Ï· 6 3 (3) <2
¶¿ÚÈ˙· 3 3 (2,9-3,1) <2
µÈ¤ÓÓË˜ 4 3,5 (3,3-3,7) 3,3(3-3,6)

™À¡√§√ ¢∂π°ª∞∆ø¡ 25

µπ√ª∏Ã∞¡π∞ µ

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 4 4,7 (4,3-4,9) 4,5(4,3-4,9)
¶ÂÂÚfiÓÈ 4 4,3 (4-4,7) 4,3 (4-4,7)
∑·ÌfiÓ 2 3,3 (3,1-3,45) 3,5 (3,3-3,7)
ª›Ú·˜ 4 3,7 (3,3-3,95) 3,3 (3,15-3,7)
¶¿ÚÈ˙· 2 3,7 (3,6-3,8) 3 (3)
ªÔÚÙ·‰¤Ï· 4 3 (2,9-3,2) 3 (2,9-3,15)
™ÎÔÚ‰¿ÙÔ 4 3,3 (3-3,5) 3(2,9-3,3)
∆fiÛÙ Ã¿Ì 2 3,5 (3,5) 3,5 (3,5)

™À¡√§√ ¢∂π°ª∞∆ø¡ 26

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÂÍ¤Ù·ÛË˜ ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÁÈ· E. coli, L. monocytogenes Î·È Salmonella spp ‹Ù·Ó ·ÚÓËÙÈÎ¿.
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Table 1.  Results of microbiological examination of samples from raw sausage pastes.

NUMBER TPC LAB COLIFORMS E. coli L. monocytogenes Salmonella spp 
TYPE OF SAUSAGE OF Log10 CFU/g Log10 CFU/g MPN/g (Number (Number (Number

SAMPLES MV(Range) MV (Range) Range of  positive of  positive of  positive)
samples) samples) samples)

Industry ∞

Frankfurters 6 6  (5,8-6,2) 5 (4,9-5,5) 240 - >2.400 2 4 -
Trikalino 3 5,9 (5,7-6) 5,8 (5,2-6,3) 150 - 1.100 1 1 2
Fleisch Ren 3 6,3 (6-6,4) 6,3 (5,9-6,5) 93 - 2 -
ªortadella 6 5,5 (5,4-5,8) 5,5 (5,3-5,8) 93 - 1.100 - 4 1
Pariza 3 5,6 (5,4-5,8) 5,9 (5,7-6,2) 93 - 150 - - -
Wiener 4 5,3 (5-5,5) 6 (5,9-6,3) 150 - 240 2 2 -

TOTAL OF SAMPLES 25 5 13 3

PERCENTAGE OF CONTAMINATED SAMPLES WITH 20% 56% 12%
E. coli, L. monocytogenes AND  Salmonella spp

Industry  µ

Frankfurters 4 6,3 (5,9-6,8) 5,7 (5,5-5,95) 1.000 - >2.400 2 2 1
Pepperoni 4 5,8 (5,5-6) 5,8 (5,4-6) 240 - 1.100 1 2 1
Zambon 2 5,5 (5,4-5,6) 5,5 (5,4-5,6) 1.100 - >2.400 - - 1
Wiener 4 5,9 (5,4-6,2) 5,7 (5,5-5,9) 93 - 1.100 - 2 -
Pariza 2 6 (5,9-6,15) 5,6 (5,4-5,8) 93 1 -
Moertadella 4 5 (4,8-5,2) 5,7 (5,4-5,9) 240 - 1.100 - 2 -
Scordato 4 6 (5,85-6,15) 5,6 (5,3-5,8) 93 - 1.100 1 1 -
Toast Ham 2 5,3 (5,15-5,4) 5 (4,8-5,2) >2.400 - - 1

TOTAL OF SAMPLES 26 4 10 4

PERCENTAGE OF CONTAMINATED SAMPLES WITH 16,6% 38,4% 16,6%
E. coli, L. monocytogenes AND Salmonella spp

Table 2.  Results of microbiological examination of samples from cooked sausages.

TYPE OF SAUSAGE NUMBER TPC LAB
OF SAMPLES Log10 CFU/g Log10 CFU/g

MV(Range) MV (Range) 

Industry ∞

Frankfurters 6 3,85 (3,3–4) 3,5 (3–3.85)
Trikalino 3 4 (3,8-4,2 ) 4 (3,8–4,2)
Fleisch Ren 3 3,8 (3,7-4) 3,2 (3-3,4)
ªortadella 6 3 (3) <2
Pariza 3 3 (2,9-3,1) <2
Wiener 4 3,5 (3,3-3,7) 3,3(3-3,6)

TOTAL OF SAMPLES 25

Industry  µ

Frankfurters 4 4,7 (4,3-4,9) 4,5(4,3-4,9)
Pepperoni 4 4,3 (4-4,7) 4,3 (4-4,7)
Zambon 2 3,3 (3,1-3,45) 3,5 (3,3-3,7)
Wiener 4 3,7 (3,3-3,95) 3,3 (3,15-3,7)
Pariza 2 3,7 (3,6-3,8) 3 (3)
Mortadella 4 3 (2,9-3,2) 3 (2,9-3,15)
Scordato 4 3,3 (3-3,5) 3(2,9-3,3)
Toast Ham 2 3,5 (3,5) 3,5 (3,5)

TOTAL OF SAMPLES 26

The results of the examination of the samples for E. coli, L. monocytogenes and Salmonella spp were negative.
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¶›Ó·Î·˜ 3.  ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜
ÌÂÙ¿ ÙË Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜ Â› 20 ËÌ¤ÚÂ˜ ÛÂ ıÂÚÌÔÎÚ·Û›· 4ÆC.

∂π¢√™ ∞§§∞¡∆π∫√À ∞ƒπ£ªO™ √ªÃ √•À°∞§∞∫∆π∫∞
¢∂π°ª∞∆ø¡ Log10 CFU/g Log10 CFU/g

M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) 

µπ√ª∏Ã∞¡π∞ ∞

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 6 4,3 (4,1-4,8) 4 (3,8-4,6)
∆ÚÈÎ·ÏÈÓfi 3 4 (3,9-4,1) 4 (3,8-4,2)
ºÏ¿˚˜ ƒÂÓ 3 4 (4) 4 (4)
ªÔÚÙ·‰¤Ï· 6 3,6(3,5-3,7) 3,7 (3,5-3,8)
¶¿ÚÈ˙· 3 3,7 (3,5-3,9) 3,7 (3,6-3,8)
µÈ¤ÓÓË˜ 4 3,8 (3,3-4) 3,85 (3,6-4)

™À¡√§√ ¢∂π°ª∞∆ø¡ 25

µπ√ª∏Ã∞¡π∞ µ

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 4 5 (4,8-5,3) 5(4,8-5,3)
¶ÂÂÚfiÓÈ 4 4,8 (4,5-4,95) 5 (4,8-5,2)
∑·ÌfiÓ 2 3,7 (3,5-3,9) 3,7 (3,6-3,8)
ª›Ú·˜ 4 3,7 (3,5-3,95) 3,7 (3,5-3,9)
¶¿ÚÈ˙· 2 4(3,95-4,15) 4,3 (4,15-4,5)
ªÔÚÙ·‰¤Ï· 4 3,3(3,2-3,4) 3,7 (3,4-3,9)
™ÎÔÚ‰¿ÙÔ 4 3,7 (3,5-3,9) 3,6 (3,3-3,8)
∆fiÛÙ Ã¿Ì 2 3,7 (3,6-3,8) 4(3,85-4,15)

™À¡√§√ ¢∂π°ª∞∆ø¡ 26

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÂÍ¤Ù·ÛË˜ ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÁÈ· E. coli, L. monocytogenes Î·È Salmonella spp ‹Ù·Ó ·ÚÓËÙÈÎ¿.

Table 3.  Results of microbiological examination of samples from cooked sausages after their storage at 4ÆC for 20 days.

TYPE OF SAUSAGE NUMBER TPC LAB
OF SAMPLES Log10 CFU/g Log10 CFU/g

MV(Range) MV (Range) 

Industry ∞

Frankfurters 6 4,3 (4,1-4,8) 4 (3,8-4,6)
Trikalino 3 4 (3,9-4,1) 4 (3,8-4,2)
Fleisch Ren 3 4 (4) 4 (4)
ªortadella 6 3,6(3,5-3,7) 3,7 (3,5-3,8)
Pariza 3 3,7 (3,5-3,9) 3,7 (3,6-3,8)
Wiener 4 3,8 (3,3-4) 3,85 (3,6-4)

TOTAL OF SAMPLES 25

Industry  µ

Frankfurters 4 5 (4,8-5,3) 5(4,8-5,3)
Pepperoni 4 4,8 (4,5-4,95) 5 (4,8-5,2)
Zambon 2 3,7 (3,5-3,9) 3,7 (3,6-3,8)
Wiener 4 3,7 (3,5-3,95) 3,7 (3,5-3,9)
Pariza 2 4(3,95-4,15) 4,3 (4,15-4,5)
Moertadella 4 3,3(3,2-3,4) 3,7 (3,4-3,9)
Scordato 4 3,7 (3,5-3,9) 3,6 (3,3-3,8)
Toast Ham 2 3,7 (3,6-3,8) 4(3,85-4,15)

TOTAL OF SAMPLES 26

The results of the examination of the samples for E. coli, L. monocytogenes and Salmonella spp were negative.
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¶›Ó·Î·˜ 4. ∞ÔÙÂÏ¤ÛÌ·Ù· ÂÍ¤Ù·ÛË˜ ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ ̄ ÏˆÚ›‰·˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜

∂π¢√™ ∞§§∞¡∆π∫√À ∞ƒπ£ªO™ √ªÃ √•À°∞§∞∫∆π∫∞ ™¶√ƒ√°√¡∞ ∫√§√µ∞∫∆∏ƒπ√∂π¢∏
¢∂π°ª∞∆ø¡ Log10 CFU/g Log10 CFU/g Log10 CFU/g MPN/g

(¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË

§Ô˘Î¿ÓÈÎÔ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 2 4,3 (4,3) 4 (4) 4,3 (3,9-4,5) <3
¶¿ÚÈ˙· 2 4,6 (4,5-4,7) 3 (3) 3,3 (3-3,6) <3

Table 4.  Results of examination of cooked sausage microflora.

TYPE OF SAUSAGE NUMBER TPC LAB SPOREFORMERS COLIFFORMS
OF Log10 CFU/g Log10 CFU/g Log10 CFU/g MPN/g

SAMPLES (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË

Frankfurters 2 4,3 (4,3) 4 (4) 4,3 (3,9-4,5) <3
Pariza 2 4,6 (4,5-4,7) 3 (3) 3,3 (3-3,6) <3

¶›Ó·Î·˜ 5.  ∞ÔÌfiÓˆÛË ÙË˜ Listeria monocytogenes ·fi ‰Â›ÁÌ·Ù· ÚÔÂÚ¯fiÌÂÓ· ·fi ‰È¿ÊÔÚÂ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙÔ˘ ÂÍÔÏÈÛÌÔ‡ ·ÏÏ·ÓÙÔ-
‚ÈÔÌË¯·ÓÈÒÓ Î·È Î·Ù·ÛÙËÌ¿ÙˆÓ ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ Ô˘ ¤Ú¯ÔÓÙ·È ÛÂ Â·Ê‹ ÌÂ ·ÏÏ·ÓÙÈÎ¿ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜

¶ƒ√∂§∂À™∏ ¢∂π°ª∞∆√™ ∞ƒπ£ª√™ L.monocytogenes
∂•∂∆∞™£∂¡∆ø¡ ∞Ú. ıÂÙÈÎÒÓ ‰ÂÈÁÌ¿ÙˆÓ 

¢∂π°ª∞∆ø¡ (¶ÔÛÔÛÙfi ıÂÙÈÎfiÙËÙ·˜)

∞. ∞¶√ ∆π™ ∞§§∞¡∆√µπ√ª∏Ã∞¡π∂™

1. ªË¯·Ó¤˜ ÙÂÌ·¯ÈÛÌÔ‡ (Ì·¯·›ÚÈ·) 33 2 (6%)
2.∆Ú·¤˙È· ÙÂÌ·¯ÈÛÌÔ‡ 8 -
3.∞ÔÊÏÔÈˆÙÈÎ¤˜ ÌË¯·Ó¤˜ ÏÔ˘Î¿ÓÈÎˆÓ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 12 -
4.∆ÂÏ¿Ú· ·Ôı‹ÎÂ˘ÛË˜ ÏÔ˘Î¿ÓÈÎˆÓ Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ 16 -

µ. ∞¶√ ∆∞ ∫∞∆∞™∆∏ª∞∆∞ §π∞¡π∫∏™ ¶ø§∏™∏™ ∆ƒ√ºπªø¡

1.ªË¯·Ó¤˜ ÙÂÌ·¯ÈÛÌÔ‡ (Ì·¯·›ÚÈ·) 14 2 (14,2%)
2.∆Ú·¤˙È· ÙÂÌ·¯ÈÛÌÔ‡ 14 -

Table 5.  Isolation of Listeria monocytogenes from samples of several surfaces of the equipment of meat industries and
retail shops that are in contact with cooked sausages.

SAMPLE ORIGIN NUMBER L. monocytogenes
OF  EXAMINED Number of positive samples  

SAMPLES (Percentage of positive)

∞. FROM MEAT INDUSTRIES

1. Slicing machines (saws) 33 2 (6%)
2.Slicing tables 8 -
3.Peeling machines for frankfurters 12 -
4.Container for frankfurter storage 16 -

µ. FROM RETAIL SHOPS

1.Sliceing machines (saws) 14 2 (14,2%)
2.Slicing tables 14 -
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Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜ Â› 20 ËÌ¤ÚÂ˜ ÛÂ ıÂÚÌÔÎÚ·Û›· 4ÆC, ÛÂ
Û˘ÛÎÂ˘·Û›· ÎÂÓÔ‡ (¶›Ó·Î·˜ 3), ¤‰ÂÈÍÂ ÌÈÎÚ‹ ·‡ÍËÛË ÙÔ˘
ÌÈÎÚÔ‚È·ÎÔ‡ ÙÔ˘˜ ÊÔÚÙ›Ô˘, Ë ÔÔ›· ‰ÂÓ ˘ÂÚ¤‚Ë ÙÔÓ  l
Log10. π‰È·›ÙÂÚË ÛËÌ·Û›· ÁÈ· ÙËÓ ·ÛÊ¿ÏÂÈ¿ ÙÔ˘˜ ¤¯ÂÈ ÙÔ
ÁÂÁÔÓfi˜ fiÙÈ ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ, ÛÙÔ ‰È¿ÛÙËÌ· ·˘Ùfi, ·Ó¿-
ÓË„Ë Ù˘¯fiÓ ÙÚ·˘Ì·ÙÈÛÌ¤ÓˆÓ ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ, Ô‡-
ÙÂ ·ÎfiÌË Î·È ·˘Ù‹˜ ÙË˜ ıÂÚÌÔ·ÓıÂÎÙÈÎ‹˜ Î·È „˘¯ÚfiÙÚÔ-
ÊË˜ L .monocytogenes (Jones et al. 1997).

∆ÚÂÈ˜ (3) ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·Ó›Â˜ Î·È ‰Ò‰ÂÎ· (12) Î·Ù·-
ÛÙ‹Ì·Ù· ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ (¶›Ó·Î·˜ 5) ÂÏ¤Á-
¯ıËÎ·Ó ÁÈ· ÙËÓ ·ÚÔ˘Û›· ÙË˜ L. monocytogenes ÛÙÈ˜ ÂÈ-
Ê¿ÓÂÈÂ˜ ÙÔ˘ ÂÍÔÏÈÛÌÔ‡ ÙÔ˘˜, Ô˘ ¤Ú¯ÂÙ·È ÛÂ Â·Ê‹ ÌÂ ¤-
ÙÔÈÌ· ıÂÚÌÈÎÒ˜ ÂÂÍÂÚÁ·ÛÌ¤Ó· ·ÏÏ·ÓÙÈÎ¿. ∆Ô ·ıÔÁfiÓÔ
‚·ÎÙ‹ÚÈÔ ‹Ù·Ó ·ÚfiÓ ÛÂ ÔÛÔÛÙ¿ 6% Î·È 14,4% ÙˆÓ ‰ÂÈÁ-
Ì¿ÙˆÓ ·fi Ù· Ì·¯·›ÚÈ· ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ Î·È ÙˆÓ
Î·Ù·ÛÙËÌ¿ÙˆÓ ·ÓÙÈÛÙÔ›¯ˆ˜.

∞fi ÙË ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·fi
ÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ Î·È ÙÔ Î¤ÓÙÚÔ ÙˆÓ ÌË ÂÓıËÎÂ˘Ì¤ÓˆÓ ·ÏÏ·-
ÓÙÈÎÒÓ, ‰ÂÓ ‰È·ÈÛÙÒıËÎÂ Ë ·ÚÔ˘Û›· ·ıÔÁfiÓÔ˘ ‚·ÎÙË-
Ú›Ô˘ (¶›Ó·Î·˜ 6). ∂›ÛË˜, fiˆ˜ Ê·›ÓÂÙ·È ÛÙÔÓ ¶›Ó·Î· 7,
Î·Ó¤Ó· ·ıÔÁfiÓÔ ‰ÂÓ ·Ó¤ÓË„Â ÙfiÛÔ ·fi Ù· ‰Â›ÁÌ·Ù· ·-
fi ÙËÓ ÂÈÊ¿ÓÂÈ· Ì¤ÈÎÔÓ ÚÔÏÔ‡, Î·Ù¿ ÙÈ˜ ‰È¿ÊÔÚÂ˜ Ê¿-
ÛÂÈ˜ ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, fiÛÔ Î·È ·fi
ÙÔ ÓÂÚfi ÙˆÓ Î·Ù·ÈÔÓËÙ‹ÚˆÓ „‡ÍË˜.

™ÙÔÓ ¶›Ó·Î· 8 Ê·›ÓÔÓÙ·È Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÈÎÚÔ-
‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ Î·È
ÙË˜ ÎÚÂ·Ùfi·ÛÙ·˜ ÛÙËÓ ÔÔ›· ·Ó·Ì›¯ıËÎÂ. ∏ √ªÃ ÙÔ˘
ÎÔÏÏ·ÁfiÓÔ˘ ‚Ú¤ıËÎÂ ̆ „ËÏfiÙÂÚË Î·Ù¿ 1 Log10 ·fi fi,ÙÈ ÙË˜
ÎÚÂ·Ùfi·ÛÙ·˜. √ ÏËı˘ÛÌfi˜ ÙˆÓ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ ‹-
Ù·Ó >2.400 ªƒ¡/g ÙfiÛÔ ÛÙÔ ÎÔÏÏ·ÁfiÓÔ fiÛÔ Î·È ÛÙÈ˜ ÎÚÂ-
·Ùfi·ÛÙÂ˜, ÂÓÒ ‰È·ÈÛÙÒıËÎÂ Î·È Ë ·ÚÔ˘Û›· ÙË˜ E. coli
ÛÂ fiÏ· Ù· ‰Â›ÁÌ·Ù·.

™À∑∏∆∏™∏

∏ ·ÚÔ˘Û›· ÙˆÓ L. monocytogenes, E. coli Î·È Salmo-
nella spp ÛÙÈ˜ ÎÚÂ·Ùfi·ÛÙÂ˜ (¶›Ó·Î·˜ 1) Â›Ó·È ·ÔÙ¤ÏÂ-
ÛÌ· ÙË˜ ̆ „ËÏ‹˜ Û˘¯ÓfiÙËÙ·˜ ÌfiÏ˘ÓÛË˜ ÙÔ˘ ÎÚ¤·ÙÔ˜ ÌÂ ÙÔ˘˜
ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜ ·˘ÙÔ‡˜ (Bell and Kyriakidis 1998,
Chart et al. 2000, Duffy et al. 2001, Genigeorgis et al. 1989,
Limpitakis et al. 1999, Sofos et al. 1999, Letellier et al.
1999).

Œ¯ÂÈ Â›ÛË˜ ·Ó·ÊÂÚıÂ› Ë ·ÚÔ˘Û›· Î·È ¿ÏÏˆÓ ÂÈ‰ÒÓ
fiˆ˜ Campylobacter spp (Duffy et al. 2001), Yersinia
enterocolitica (Bottone 1997, Duffy et al. 2001, Letellier et
al. 1999), Ù· ÔÔ›· ·ÔÙÂÏÔ‡Ó Â›ÛË˜ ·›ÙÈ· ÚfiÎÏËÛË˜
ÙÚÔÊÈÌÔÁÂÓÒÓ ÏÔÈÌÒÍÂˆÓ.

∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi Î·ıÈÛÙ¿ Ú·ÎÙÈÎÒ˜ ÌÔÏ˘ÛÌ¤ÓÔ ÙÔ Û‡-
ÓÔÏÔ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ, ÔÈ ÔÔ›Â˜, Î·Ù¿ Û˘Ó¤ÂÈ·, ı·
Ú¤ÂÈ Ó· ˘Ê›ÛÙ·ÓÙ·È ÙÔ˘˜ ·Ó¿ÏÔÁÔ˘˜ ¯ÂÈÚÈÛÌÔ‡˜, ÒÛÙÂ
Ó· ·ÔÙÚ¤ÂÙ·È Ë ÌfiÏ˘ÓÛË ÙˆÓ ¤ÙÔÈÌˆÓ ·ÏÏ·ÓÙÈÎÒÓ Î·-
ıÒ˜ Î·È ÙˆÓ ¯ÒÚˆÓ fiÔ˘ ·˘Ù¿ Û˘ÓÙËÚÔ‡ÓÙ·È, ÙÂÌ·¯›˙Ô-
ÓÙ·È Î·È Û˘ÛÎÂ˘¿˙ÔÓÙ·È.

∏ ·ÚÔ˘Û›· ÙË˜ L. monocytogenes ÛÙÔ ÂÚÈ‚¿ÏÏÔÓ ÙˆÓ
‚ÈÔÌË¯·ÓÈÒÓ ÂÂÍÂÚÁ·Û›·˜ ÎÚ¤·ÙÔ˜ ¤¯ÂÈ ·Ó·ÊÂÚıÂ›
(Salvat et al. 1995, ™ÂÚÁÎÂÏ›‰Ë˜ 1999) Î·È Â›Ó·È ·ÔÙ¤ÏÂ-

(Salvat et al. 1995, ™ÂÚÁÎÂÏ›‰Ë˜ 1999).

Microbiological analysis of samples from cooked
sausages (Table 2), which originated from the previously
mentioned pastes, showed that none of the tested pathogens
survived thermal treatment. TPC was found to be within the
range of legal standards (¶.¢. 9/1989) and consisted mainly
of lactic acid and sporeforming bacteria (Table 4). The
results indicated that the thermal treatment programs that
are applied for cooked sausages by the investigated plants,
are effective in assuring their safety with respect to non-
sporeforming pathogens. Core temperature, corresponding
to thernal treatment that was applied for of the examined
cooked sausages, was 71.1Æ – 88,8ÆC and FP70 value ranged
23-373 min (™ÂÚÁÎÂÏ›‰Ë˜ 1999).  πt has been reported that 7
decimal reductions of the initial population of the most
resistant S. senftenberg in frankfurter and pariza sausages,
can be accomplished with a thermal treatment of FP70-value
=2.8 min. During commercial thermal processing of
sausages FP70-values far higher than this have been
observed (™ÂÚÁÎÂÏ›‰Ë˜ 1999). An FP70-value of >40 min is
suggested for obtaining an adequate shelf life for sausages
(Bogh Sorensen 1994).

In order to secure the safety of the sausages overall, the
equipment used for thermal processing must have suitable
dimensions, and have a uniform distribution of heat within
the chamber with minimal temperature fluctuation. The
initial temperature of pastes, and especially the big pieces
of meat, must be uniform. Inadequate defrosting may also
result in inadequate thermal treatment. Although thermal
treatment is the most important CCP in the production of
safe cooked sausages that have a sufficient shelf life, some
other practices are also important. Some of them follow
thermal treatment and include slicing, packaging and
storage conditions (Tompkin 1990).

To assess the presence of potential risks at these
production and storage stages, we investigated the presence
of L. monocytogenes on the surfaces of the slicing and
packaging equipment for cooked sausages, the micro-
biological quality of the cooling water for cooked sausages
without casings, the microbiological quality of collagen
which is added to the pastes before cooking and the changes
of sausage microflora during their cold storage

The degree of contamination with L. monocytogenes of
the surfaces of slicing machines in processing plants and
supermarkets, constitutes an important risk factor and
should be controlled. If control is lost because of lack of
Good Manufacturing Practices (GMP), product
contamination might be broad with all the consequences.
Special attention must be paid in this area and the
packaging equipment must be cleaned regularly and
carefully.  They must remain free of sausage remnants and
be sanitized and kept dry (Price 1995). Microorganisms,
such as L. monocytogenes, in the presence of food remnants,
quickly form biofilms which are resistant to cleaners and
sanitizers, and can become a major source of further cross
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ÛÌ· ÌfiÏ˘ÓÛË˜ ·fi ÙÈ˜ ÎÚÂ·Ùfi·ÛÙÂ˜, Ë ÔÔ›· fiÌˆ˜ ÌÔ-
ÚÂ› Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ Î·È ·ÓÙÈÛÙÚfiÊˆ˜ fiÙ·Ó ‰ÂÓ Â›Ó·È ·Ô-
ÙÂÏÂÛÌ·ÙÈÎ‹ Ë ÂÍ˘Á›·ÓÛË ÙÔ˘ ÂÍÔÏÈÛÌÔ‡.

∏ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹ ÂÍ¤Ù·ÛË ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·fi Ù· ¤-
ÙÔÈÌ· ·ÏÏ·ÓÙÈÎ¿ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜ (¶›Ó·Î·˜ 2), Ô˘
ÚÔ¤Ú¯ÔÓÙ·Ó ·fi ÙÈ˜ ÚÔ·Ó·ÊÂÚıÂ›ÛÂ˜ ÎÚÂ·Ùfi·ÛÙÂ˜,
‰Â›¯ÓÂÈ fiÙÈ Î·Ó¤Ó·, ·fi Ù· ·ıÔÁfiÓ· ‚·ÎÙ‹ÚÈ· Ô˘ ÂÏ¤Á-
¯ıËÎ·Ó, ‰ÂÓ Â¤˙ËÛÂ. ∏ ÌÈÎÚÔ‚È·Î‹ ¯ÏˆÚ›‰· Ô˘ ··-
ÚÈıÌ‹ıËÎÂ ÛÙ· ·ÏÏ·ÓÙÈÎ¿ ·˘Ù¿ ‚Ú¤ıËÎÂ Ó· ÏËÚÔ› ÙÈ˜
ÚÔ‰È·ÁÚ·Ê¤˜ ÙË˜ ÓÔÌÔıÂÛ›·˜ (¶.¢. 9/1989) Î·È ·ÔÙÂ-
ÏÂ›Ù·È Î˘Ú›ˆ˜ ·fi ÔÍ˘Á·Ï·ÎÙÈÎ¿ Î·È ÛÔÚÔÁfiÓ· ‚·ÎÙ‹-
ÚÈ· (¶›Ó·Î·˜ 4).

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù¿ ‰Â›¯ÓÔ˘Ó fiÙÈ Ù· ÚÔÁÚ¿ÌÌ·Ù·
ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ Ô˘ ÂÊ·ÚÌfi˙Ô˘Ó
ÔÈ ‚ÈÔÌË¯·Ó›Â˜ Ô˘ ÂÍÂÙ¿ÛıËÎ·Ó, ÂÈÙ˘Á¯¿ÓÔ˘Ó ÙËÓ ·-
ÛÊ¿ÏÂÈ¿ ÙÔ˘˜ Û¯ÂÙÈÎ¿ ÌÂ ÙÔ˘˜ ÌË ÛÔÚÔÁfiÓÔ˘˜ ·ıÔÁfi-
ÓÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜. ∞Ó·ÏfiÁˆ˜ ÌÂ ÙÔ ÚfiÁÚ·ÌÌ· Ô˘
ÂÊ·ÚÌÔ˙fiÙ·Ó ÁÈ· Î¿ıÂ Â›‰Ô˜ ·ÏÏ·ÓÙÈÎÔ‡, Ë ıÂÚÌÔÎÚ·Û›·
ÛÙÔ Î¤ÓÙÚÔ ı¤ÚÌ·ÓÛ‹˜ ÙÔ˘˜ ¤Êı·ÓÂ ÙÔ˘˜ 74,1Æ ¤ˆ˜ 88,8ÆC
Î·È Ë ÙÈÌ‹ FP70 Î˘Ì·ÈÓfiÙ·Ó ·fi 23 ¤ˆ˜ 373 ÏÂÙ¿ (™ÂÚ-
ÁÎÂÏ›‰Ë˜ 1999).  Œ¯ÂÈ ·Ó·ÊÂÚıÂ› fiÙÈ ÁÈ· 7 ‰ÂÎ·‰ÈÎ¤˜ ÌÂÈ-
ÒÛÂÈ˜ ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜ Ï¤ÔÓ ·ÓıÂÎÙÈÎ‹˜ S. senftenberg,
ÛÂ ÏÔ˘Î¿ÓÈÎ· Ù‡Ô˘ ºÚ·ÓÎÊÔ‡ÚÙË˜ Î·È ¿ÚÈ˙·, Â›Ó·È ·Ú-
ÎÂÙ‹ Ì›· ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ÌÂ ÙÈÌ‹ FP70=2,8min, ‰Ë-
Ï·‰‹ ıÂÚÌ·ÓÛË ÈÛÔ‰‡Ó·ÌË ÌÂ 2,8 min ÛÙÔ˘˜ 70ÆC. ∫·Ù¿
ÙË ‚ÈÔÌË¯·ÓÈÎ‹ ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ¤-
¯Ô˘Ó ‰È·ÈÛÙˆıÂ› ÙÈÌ¤˜ FP70 Î·Ù¿ ÔÏ‡ ÌÂÁ·Ï‡ÙÂÚÂ˜ ÙË˜
·ÓˆÙ¤Úˆ (™ÂÚÁÎÂÏ›‰Ë˜ 1999). ÕÏÏˆÛÙÂ ÁÈ· ÙËÓ ÂÍ·ÛÊ¿-
ÏÈÛË ÈÎ·ÓÔÔÈËÙÈÎ‹˜ ‰È¿ÚÎÂÈ·˜ ˙ˆ‹˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ Û˘-
ÓÈÛÙ¿Ù·È ÙÈÌ‹ FP70 ≥40 min (Bogh Sorensen 1994). 

°È· ÙË ‰È·ÛÊ¿ÏÈÛË fiÌˆ˜ ÙË˜ ̆ ÁÈÂÈÓ‹˜ ÙÔ˘ Û˘ÓfiÏÔ˘ ÙˆÓ

contamination (Blackman and Frank 1996, Genigeorgis
1995). The importance of monitoring and controlling in this
particular CCP has been shown dramatically by the second
largest outbreak of listeriosis in USA, due to the con-
sumption of frankfurters. From late 1998 to early 1999, 101
confirmed cases of listeriosis with 25 deaths were recorded
(Ryser 1999). In this outbreak contamination of sausages
occurred in the packaging area from the ventilation system,
which was located close to the packaging line. The discovery
of the source of these listeriosis cases resulted in the publica-
tion of a directive from the US Food Safety and Inspection
Service (FSIS) for the review of the HACCP plans of all
plants in order to review all CCPs and to consider new and
previously unexamined CCPs (FSIS 1999).

Although modern techniques of slicing and packaging
are, to a high degree, automated, yet to a certain degree
handling by workers may be introduced. If flexible gloves
are not worn, contamination of sausage pieces with
microorganisms such as Staphylococcus aureus by carrier
workers is possible (Mosel et al. 1995). During slicing and
packaging, in addition to contamination risk with patho-
gens, dispersion of spoilage bacteria on the packaged slices
and pieces of sausages is possible. Such spoilage bacteria
are LAB which make up a major part of microbiological
flora in the environment of meat plants (Quintavalla et al.
1998). Dispersion of LAB may occur from the slicing and
packaging machines whenever fermented dry sausages have
been sliced or packaged there before (Makela 1992).

Our findings from the examination of samples from
sausages without casings during several phases following
thermal treatment showed that their microbial load
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¶›Ó·Î·˜ 6.  ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ ÌË ÂÓıËÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜

∂π¢√™ ∞§§∞¡∆π∫√À ¶ƒ√∂§∂À™∏ ∞ƒπ£ª√™ √ªÃ √•À°∞§∞∫∆π∫∞ ∫√§√µ∞∫∆∏ƒπ√∂π¢∏
¢∂π°ª∞∆√™ ∂•∂∆∞™£∂¡∆ø¡ Log10CFU/g Log10 CFU/g ªƒ¡/g

¢∂π°ª∞∆ø¡ M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË

∂ÈÊ¿ÓÂÈ· 4 5 (4,9-5,3) 5 (4,9-5,3) 240->2.400
∫∞¶¡π™∆∏ ™¶∞§∞

∂ÛˆÙÂÚÈÎfi 4 2(2) - <3

∂ÈÊ¿ÓÂÈ· 4 5,3 (5-5,6) 5 (4,9-5,3) 1.100->2.400
ª¶ƒπ∑√§∞ Ã√πƒπ¡∏

∂ÛˆÙÂÚÈÎfi 4 2 (2) - <3

∂ÈÊ¿ÓÂÈ· 2 5,3 (5,15-5,5) 5 (5) 1.100->2400 
ª¶∂´∫√¡ ƒ√§√

∂ÛˆÙÂÚÈÎfi 2 3,5 (3,3-3,7) 4 (3,7-4,3) <3

∂ÈÊ¿ÓÂÈ· 2 5 (5) 5,6 (5,4-5,7) 240->2.400
ª¶∂´∫√¡ ¶§∞∫∞

∂ÛˆÙÂÚÈÎfi 2 3,7 (3,6-3,8) 4 (4) <3

∂ÈÊ¿ÓÂÈ· 2 5,3 (5,3) 5 (4,9-5,1) 1.100->2.400 
ª¶√À∆π Ã√πƒπ¡√

∂ÛˆÙÂÚÈÎfi 2 2 (2) 2 (2) <3

E. coli, L. monocytogenes Î·È Salmonella spp ‰ÂÓ ·ÓÈ¯ÓÂ‡ıËÎ·Ó  ÛÙ· ÂÍÂÙ·Ûı¤ÓÙ· ‰Â›ÁÌ·Ù·.
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·ÏÏ·ÓÙÈÎÒÓ ı· Ú¤ÂÈ Ô ÂÍÔÏÈÛÌfi˜ Ô˘ ̄ ÚËÛÈÌÔÔÈÂ›Ù·È
ÁÈ· ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· Ó· ¤¯ÂÈ ÙÈ˜ Î·Ù¿ÏÏËÏÂ˜ ‰È·-
ÛÙ¿ÛÂÈ˜, Ó· ÂÈÙ˘Á¯¿ÓÂÈ ÔÌÔÈfiÌÔÚÊË ‰È·ÓÔÌ‹ ıÂÚÌfiÙËÙ·˜
ÛÂ fiÏ· Ù· ÛËÌÂ›· ÙÔ˘ Î·È Ó· ÂÚÈÔÚ›˙ÂÈ fiÛÔ ÙÔ ‰˘Ó·Ùfi ÙÈ˜
‰È·Î˘Ì¿ÓÛÂÈ˜ ÙË˜ ıÂÚÌÔÎÚ·Û›·˜. ∏ ·Ú¯ÈÎ‹ ıÂÚÌÔÎÚ·Û›·
ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ Î·È È‰È·›ÙÂÚ· ·˘ÙÒÓ Ô˘ ·ÔÙÂÏÔ‡ÓÙ·È
·fi ÌÂÁ¿Ï· ‹ ·˘ÙÔ‡ÛÈ· ÙÂÌ¿¯È· ÎÚ¤·ÙÔ˜, Ú¤ÂÈ Ó· Â›Ó·È
ÔÌÔÈfiÌÔÚÊË, ÁÈ·Ù› ·ÏÏÈÒ˜, ·˘Ù¿ ÙˆÓ ÔÔ›ˆÓ ÙÔ Î¤ÓÙÚÔ ‰ÂÓ
¤¯ÂÈ ·Ô„˘¯ıÂ›, ˘¿Ú¯ÂÈ Î›Ó‰˘ÓÔ˜ Ó· ˘ÔÛÙÔ‡Ó ·ÓÂ·Ú-
Î‹ ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·.

¶·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ë ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›· ·ÔÙÂÏÂ›
ÙÔ Î˘ÚÈfiÙÂÚÔ ∫™∂ Î·Ù¿ ÙËÓ ·Ú·ÁˆÁ‹ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ
ıÂÚÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜, Ë ̆ ÁÈÂÈÓ‹, Ë ‰È¿ÚÎÂÈ· ̇ ˆ‹˜ Î·È ÂÓ
Á¤ÓÂÈ Ë ÔÈfiÙËÙ¿ ÙÔ˘˜ ‚·Û›˙ÂÙ·È Î·È ÛÂ ¿ÏÏÔ˘˜ ·Ú¿ÁÔ-
ÓÙÂ˜, ÌÂÚÈÎÔ› ·fi ÙÔ˘˜ ÔÔ›Ô˘˜ ¤ÔÓÙ·È ÙË˜ ıÂÚÌÈÎ‹˜ ÂÂ-
ÍÂÚÁ·Û›·˜. ªÂÙ·Í‡ ÙˆÓ ·Ú·ÁfiÓÙˆÓ ·˘ÙÒÓ Û˘ÌÂÚÈÏ·Ì-
‚¿ÓÔÓÙ·È ÔÈ Û˘Óı‹ÎÂ˜ Û˘ÓÙ‹ÚËÛË˜, ÙÂÌ·¯ÈÛÌÔ‡ Î·È Û˘-
ÛÎÂ˘·Û›·˜ (Tompkin 1990).

°È· ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ÂÈÎÈÓ‰˘ÓfiÙËÙ·˜ ÛÙ· ÛÙ¿‰È· ·˘-
Ù¿ ÙË˜ ·Ú·ÁˆÁ‹˜, ‰ÈÂÚÂ˘Ó‹ıËÎ·Ó Ë ·ÚÔ˘Û›· ÙË˜ L.
monocytogenes ÛÙÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙÔ˘ ÂÍÔÏÈÛÌÔ‡ ÙÂÌ·¯È-
ÛÌÔ‡ Î·È Û˘ÛÎÂ˘·Û›·˜ ÙˆÓ ‚Ú·ÛÙÒÓ ·ÏÏ·ÓÙÈÎÒÓ, Ë ÌÈ-
ÎÚÔ‚ÈÔÏÔÁÈÎ‹ Î·Ù¿ÛÙ·ÛË ÙÔ˘ ÓÂÚÔ‡ „‡ÍË˜ ÙˆÓ ÌË ÂÓıË-
ÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ Ô˘ ÚÔÛÙ›ıÂÙ·È
ÛÙÈ˜ ÎÚÂ·Ùfi·ÛÙÂ˜ Î·È Ë ÌÂÙ·‚ÔÏ‹ ÙË˜ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜
¯ÏˆÚ›‰·˜ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ Î·Ù¿ ÙË Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜.

√ ‚·ıÌfi˜ ÌfiÏ˘ÓÛË˜ ÌÂ L. monocytogenes ÙˆÓ ÂÈÊ·-
ÓÂÈÒÓ ÙˆÓ ÌË¯·ÓÒÓ ÙÂÌ·¯ÈÛÌÔ‡ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ÙfiÛÔ ÛÙÈ˜
·ÏÏ·ÓÙÔ‚ÈÔÌË¯·Ó›Â˜ fiÛÔ Î·È ÛÙ· Î·Ù·ÛÙ‹Ì·Ù· ÏÈ·ÓÈÎ‹˜
ÒÏËÛË˜, ·ÔÙÂÏÂ› È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎfi ·Ú¿ÁÔÓÙ· ÂÈ-
ÎÈÓ‰˘ÓfiÙËÙ·˜ Î·È ÙÔÓ›˙ÂÈ ÙËÓ ÎÚÈÛÈÌfiÙËÙ· ÙÔ˘ ÂÏ¤Á¯Ô˘ ÛÙÔ

originated mainly from the cooling water and the
environment. Thus before the meats were cooled both their
surfaces and cores had the same TPC (<100CFU/g), while
immediately after their exit from the cooling showers the
TPC of the surfaces increased to 1X103 CFU/g. Counts of
LAB remained <100 CFU/g. After the storage of meats
without any protective packaging for 24 h, an increase of
LAB was observed. Also coliforms, which were not detected
before on the surfaces of the sausages and the cooling water,
were now detected.

In sausages without casings, which were examined a few
days later, TPC and LAB on the surfaces had reached 1-
2X105CFU/g and coliforms, in some cases, exceeded 2.400
MPN/g (Table 6). In the core samples no change in the
bacterial counts was observed, they remained the same as
that of the first day.

The results of our study show that the presence of
coliforms as well as the significant increase of LAB are both
due to contamination from the processing environment.
This finding demonstrates, as we have mentioned before,
that an effective GMP is of the utmost importance. The
contamination of the cooked sausages with spoilage and
pathogenic bacteria is significantly increased when, in
addition to contaminated cooling water, the cleaning and
sanitizing programs are inefficient and the clean areas of
the plant are not well defined.

The small increase (≤1 Log10) of microbial counts of
cooked sausages in casings which were observed after their
storage at 4ÆC for 20 days shows the protective role of
casings and also the importance of proper storage
temperature in restricting microbial growth (Genigeorgis
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Table 6.  Results of microbiological examination of samples from cooked sausages without casings

TYPE OF SAMPLE NUMBER TPC LAB COLIFORMS
SAUSAGE ORIGIN OF EXAMINED Log10 CFU/g Log10 CFU/g ªƒ¡/g

SAMPLES MV(Range) MV(Range) Range

Surface 4 5 (4,9-5,3) 5 (4,9-5,3) 240->2.400
SMOKED PORK SHOULDER

Inside 4 2(2) - <3

Surface 4 5,3 (5-5,6) 5 (4,9-5,3) 1.100->2.400
SMOKED PORK STEAK

Inside 4 2 (2) - <3

Surface 2 5,3 (5,15-5,5) 5 (5) 1.100->2400 
ROLLED BACON

Inside 2 3,5 (3,3-3,7) 4 (3,7-4,3) <3

Surface 2 5 (5) 5,6 (5,4-5,7) 240->2.400
FLAT BACON

Inside 2 3,7 (3,6-3,8) 4 (4) <3

Surface 2 5,3 (5,3) 5 (4,9-5,1) 1.100->2.400 
HAM

Inside 2 2 (2) 2 (2) <3

E. coli, L. monocytogenes and Salmonella spp were not detected in the examined samples.
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ÛËÌÂ›Ô ·˘Ùfi. ∞Ó ̄ ·ıÂ› Ô ¤ÏÂÁ¯Ô˜, ÂÍ·ÈÙ›·˜ Î·Î‹˜ ÂÊ·ÚÌÔ-
Á‹˜ ÙˆÓ Î·ÓfiÓˆÓ ÔÚı‹˜ ̆ ÁÈÂÈÓ‹˜ Ú·ÎÙÈÎ‹˜, Â›Ó·È ‰˘Ó·Ù‹ Ë
‰È·ÛÔÚ¿ ÙË˜ ÌfiÏ˘ÓÛË˜ ÌÂ fi,ÙÈ ·˘Ù‹ Û˘ÓÂ¿ÁÂÙ·È. £· Ú¤-
ÂÈ Ó· ‰›‰ÂÙ·È È‰È·›ÙÂÚË ÚÔÛÔ¯‹ ÒÛÙÂ Ô ̄ ÒÚÔ˜ Î·È Ô ÂÍÔ-
ÏÈÛÌfi˜ Û˘ÛÎÂ˘·Û›·˜ Ó· Î·ı·Ú›˙ÔÓÙ·È Ù·ÎÙÈÎ¿ Î·È Û¯Ô-
Ï·ÛÙÈÎ¿ ·fi Ù· ˘ÔÏÂ›ÌÌ·Ù· ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ, Ó· ·ÔÏ˘-
Ì·›ÓÂÙ·È Î·È Ó· ‰È·ÙËÚÂ›Ù·È ÛÙÂÁÓfi˜ (Price 1995). ªÈÎÚÔ-
ÔÚÁ·ÓÈÛÌÔ›, fiˆ˜ ÏfiÁÔ˘ ¯¿ÚÈÓ Ë L. monocytogenes, fiÙ·Ó
˘¿Ú¯Ô˘Ó ˘ÔÏÂ›ÌÌ·Ù· ÙÚÔÊ›ÌˆÓ ÛÂ ˘ÁÚ¤˜ ÂÈÊ¿ÓÂÈÂ˜,
Û¯ËÌ·Ù›˙Ô˘Ó ÁÚ‹ÁÔÚ· ‚ÈÔÏÔÁÈÎ¿ ˘Ì¤ÓÈ· Ù· ÔÔ›· ·Óı›-
ÛÙ·ÓÙ·È ÛÙ· ·ÔÚÚ˘·ÓÙÈÎ¿ Î·È ·ÔÏ˘Ì·ÓÙÈÎ¿ Î·È ÌÔ-
ÚÂ› Ó· Î·Ù·ÛÙÔ‡Ó ÛËÌ·ÓÙÈÎ¤˜ ËÁ¤˜ ÌfiÏ˘ÓÛË˜ (Blackman
and Frank 1996, Genigeorgis 1995). 

∆Ë ÛÔ‚·ÚfiÙËÙ· Ô˘ ¤¯ÂÈ Ë ·Ú·ÎÔÏÔ‡ıËÛË Î·È Ô ¤-
ÏÂÁ¯Ô˜ Û’ ·˘Ùfi ÙÔ ∫™∂ Î·Ù·‰ÂÈÎÓ‡ÂÈ, ÌÂ ‰Ú·Ì·ÙÈÎfi ÙÚfi-
Ô, Ë ‰Â‡ÙÂÚË ÛÂ Ì¤ÁÂıÔ˜ ÂÈ‰ËÌ›· ÏÈÛÙÂÚ›ˆÛË˜ Ô˘ ÂÎ-
‰ËÏÒıËÎÂ ÛÙÈ˜ ∏¶∞, ·fi Î·Ù·Ó¿ÏˆÛË ÏÔ˘Î¿ÓÈÎˆÓ Ù‡Ô˘
ºÚ·ÓÎÊÔ‡ÚÙË˜, ÛÙ· Ù¤ÏË ÙÔ˘ 1998 Î·È Ì¤¯ÚÈ ÙÈ˜ ·Ú¯¤˜ ÙÔ˘
1999, ÌÂ ‚Â‚·ÈˆÌ¤Ó· 101 ÂÚÈÛÙ·ÙÈÎ¿ ·fi Ù· ÔÔ›· 25 Î·-
Ù¤ÏËÍ·Ó (Ryser 1999). ™ÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹ ıÂˆÚ‹ıËÎÂ
˘Â‡ı˘ÓË Ë ÌfiÏ˘ÓÛË ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·˘ÙÒÓ ÛÙÔ ̄ ÒÚÔ Û˘-
ÛÎÂ˘·Û›·˜ ÙÔ˘˜ Î·È Ì¿ÏÈÛÙ· ÏfiÁˆ Î·Î‹˜ ÙÔÔı¤ÙËÛË˜ ÙÔ˘
Û˘ÛÙ‹Ì·ÙÔ˜ ÂÍ·ÂÚÈÛÌÔ‡ ÎÔÓÙ¿ ÛÙË ÁÚ·ÌÌ‹ Û˘ÛÎÂ˘·Û›·˜.
∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi Â›¯Â ̂ ˜ Û˘Ó¤ÂÈ· ÙËÓ ¤Î‰ÔÛË Ô‰ËÁ›·˜ ÙË˜
ÀËÚÂÛ›·˜ Food Safety Inspection Service (FSIS) ÙÔ˘
ÀÔ˘ÚÁÂ›Ô˘ °ÂˆÚÁ›·˜ ÙˆÓ ∏¶∞ (USDA) ÁÈ· ·Ó·ıÂÒÚË-
ÛË ÙˆÓ Û¯Â‰›ˆÓ HACCP fiÏˆÓ ÙˆÓ ‚ÈÔÌË¯·ÓÈÒÓ, ÌÂ ÛÎÔ-
fi ÙÔÓ ÂÓÙÔÈÛÌfi Èı·ÓÒÓ Ó¤ˆÓ ∫™∂ (FSIS 1999).

¶·Ú’ fiÏÔ Ô˘ ÔÈ Û‡Á¯ÚÔÓÂ˜ ÙÂ¯ÓÈÎ¤˜ ÙÂÌ·¯ÈÛÌÔ‡ Î·È
Û˘ÛÎÂ˘·Û›·˜ Â›Ó·È, ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi, ·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓÂ˜,
ÂÓÙÔ‡ÙÔÈ˜ ÛÂ Î¿ÔÈÔ ÛËÌÂ›Ô ·ÚÂÌ‚¿ÏÏÔÓÙ·È Î·È Ù· ̄ ¤ÚÈ·
ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ. ∞Ó Ô ÂÚÁ·˙fiÌÂÓÔ˜ ‰ÂÓ ÊÔÚ¿ ÂÏ·ÛÙÈÎ¿
Á¿ÓÙÈ· ÌÈ·˜ ¯Ú‹ÛË˜ Â›Ó·È ‰˘Ó·Ù‹ Ë ÂÈÌfiÏ˘ÛÓË ÙˆÓ ÙÂÌ·-
¯›ˆÓ ÌÂ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜, fiˆ˜ Ô Staphylococcus aureus,
ÙˆÓ ÔÔ›ˆÓ ÊÔÚ¤·˜ Â›Ó·È Ô ÂÚÁ·˙fiÌÂÓÔ˜ (Mosel et al.
1995).

∫·Ù¿ ÙÔÓ ÙÂÌ·¯ÈÛÌfi Î·È ÙË Û˘ÛÎÂ˘·Û›·, ÂÎÙfi˜ ·fi ÙÔÓ
Î›Ó‰˘ÓÔ ÌfiÏ˘ÓÛË˜ ÌÂ ·ıÔÁfiÓÔ˘˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜, Â›-
Ó·È ‰˘Ó·Ù‹ Ë ‰È·ÛÔÚ¿ Û·ÚÔÊ˘ÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ ÛÙÈ˜ Ê¤-

and Sofos 1999). Rapid microbial growth on the surface of
sausages without casings shortens their shelf life
significantly. Unpleasant odors are noticed when microbial
counts reach 107CFU/cm2; and slimy surfaces are noticed
when microbial counts reach 108CFU/cm2 (Varnam and
Sutherland 1995).

Low storage temperature constitutes one of the most
important hurdles for the growth of sporeforming or non-
sporeforming, spoilage or pathogenic microorganisms. To
be effective it must be ≤4ÆC (Genigeorgis and Sofos 1999).
In cases where it is higher, there is a high possibility for
growth of these microorganisms and consequently the
appearance of spoilage symptoms like green color and slimy
surface, is accelerated, rendering the sausages unsuitable
for consumption. For these reasons storage temperature of
cooked sausages is a CCP and must be monitored and
controlled. In a recent survey in Greece, 55% of home and
32% of retail shop refrigerators had temperatures ≥9ÆC
(Sergelidis et al. 1997). Temperatures of meat plant
refrigerators ranged from 0-2ÆC. In a similar survey in
Holland 50% of the home refrigerators had temperatures
≥100C (Willocx et al. 1993). These findings are very
disturbing because at such temperatures, psychrotrophic
spoilage and pathogenic bacteria can grow significantly with
hazardous consequences for consumer health (Genigeorgis
and Sofos 1999).

Paste contamination is a CCP in the processing of
sausage. It was thought that one source of contamination
would be the collagen emulsion from pork skin itself. Our
examination of collagen emulsion samples showed that their
microbial count was 1Log10 higher than that of the paste to
which they were added (Table 8). Collagen seemed to be a
significant contributor to the increase in microbial counts
of meat pastes. TPC of pastes can be minimized significantly
if low TPC collagen is used or if the collagen undergoes a
process for decreasing its microbial count before it is mixed
in the pastes. Another potential source of paste
contamination is spices and seasonings, which are among
the sausage ingredients. It has been reported that spices and
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¶›Ó·Î·˜ 7.  ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ ·fi ÙËÓ ÂÈÊ¿ÓÂÈ· Ì¤ÈÎÔÓ ÚÔÏÔ‡, Î·Ù¿ ÙÈ˜ ‰È¿ÊÔÚÂ˜ Ê¿ÛÂÈ˜
ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·, Î·È ÙÔ˘ ÓÂÚÔ‡ „‡ÍË˜.

¶ƒ√∂§∂À™∏ ∞ƒπ£ª√™ √ªÃ √•À°∞§∞∫∆π∫∞ ∫√§√µ∞∫∆∏ƒπ√∂π¢∏ 
¢∂π°ª∞∆√™ ∂•∂∆∞™£∂¡∆ø¡ Log10 CFU/g Log10 CFU/g MPN/g

¢∂π°ª∞∆ø¡ M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË

∂ÈÊ¿ÓÂÈ· ·Ì¤Ûˆ˜ ÌÂÙ¿ 4 <2 (>2) <2 (>2) <3
ÙË ıÂÚÌÈÎ‹ ÂÂÍÂÚÁ·Û›·

∂ÈÊ¿ÓÂÈ· ·Ì¤Ûˆ˜ 4 3 (2,9-3,3) <2 (>2) <3
ÌÂÙ¿ ÙËÓ „‡ÍË

∂ÈÊ¿ÓÂÈ· ÌÂÙ¿ ·fi 4 3(2,9-3,3) 3 (2,85-3,15) <17
Û˘ÓÙ‹ÚËÛË 24 ̂ ÚÒÓ

¡ÂÚfi Î·Ù·ÈoÓËÙ‹ÚˆÓ „‡ÍË˜ 4 <100 - <3

E. coli, L. monocytogenes Î·È Salmonella spp ‰ÂÓ ·ÓÈ¯ÓÂ‡ıËÎ·Ó  ÛÙ· ÂÍÂÙ·Ûı¤ÓÙ· ‰Â›ÁÌ·Ù·. 
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ÙÂ˜ ‹ Ù· ÙÂÌ¿¯È· ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ. ∆¤ÙÔÈ· ‚·ÎÙ‹ÚÈ· Â›Ó·È
Ù· ÔÍ˘Á·Ï·ÎÙÈÎ¿, Ù· ÔÔ›· ·ÔÙÂÏÔ‡Ó ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ Ì¤-
ÚÔ˜ ÙË˜ ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ¯ÏˆÚ›‰·˜ Ô˘ ··ÓÙ¿ ÛÙÔ ÂÚÈ-
‚¿ÏÏÔÓ ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ (Quintavalla et al. 1998).
¢È·ÛÔÚ¿ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÛÙ· ·ÏÏ·ÓÙÈÎ¿ ıÂÚ-
ÌÈÎ‹˜ ÂÂÍÂÚÁ·Û›·˜, Ì¤Ûˆ ÙˆÓ ÌË¯·ÓËÌ¿ÙˆÓ ÙÂÌ·¯ÈÛÌÔ‡
Î·È Û˘ÛÎÂ˘·Û›·˜, ÌÔÚÂ› Ó· Û˘Ì‚Â› fiÙ·Ó ÛÙÔÓ ›‰ÈÔ ÂÍÔ-
ÏÈÛÌfi ¤¯ÂÈ ÚÔËÁËıÂ› Î·È Ë Û˘ÛÎÂ˘·Û›· ·ÏÏ·ÓÙÈÎÒÓ ·¤-
ÚÔ˜ (Mäkela 1992).

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÂÍ¤Ù·ÛË˜ ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·fi ÌË
ÂÓıËÎÂ˘Ì¤Ó· ·ÏÏ·ÓÙÈÎ¿ Î·ıÒ˜ Î·È ·fi ÙÈ˜ ÂÈÊ¿ÓÂÈ¤˜
ÙÔ˘˜, Î·Ù¿ ÙÈ˜ ‰È¿ÊÔÚÂ˜ Ê¿ÛÂÈ˜ ÌÂÙ¿ ÙË ıÂÚÌÈÎ‹ ÙÔ˘˜ ÂÂ-
ÍÂÚÁ·Û›· (¶›Ó·ÎÂ˜ 6 Î·È 7), ¤‰ÂÈÍ·Ó ˆ˜ ÙÔ ÌÈÎÚÔ‚È·Îfi
ÙÔ˘˜ ÊÔÚÙ›Ô ÚÔÂÚ¯fiÙ·Ó Î˘Ú›ˆ˜ ·fi ÙÔ ÓÂÚfi ÙË˜ „‡ÍË˜
ÙÔ˘˜ Î·È ÙÔ ÂÚÈ‚¿ÏÏÔÓ Û˘ÓÙ‹ÚËÛ‹˜ ÙÔ˘˜. ŒÙÛÈ, ÂÓÒ ÚÈÓ
·ÎfiÌË ˘ÔÛÙÔ‡Ó „‡ÍË, ÙfiÛÔ Ù· ‰Â›ÁÌ·Ù· ·fi ÙËÓ ÂÍˆÙÂ-
ÚÈÎ‹ ÙÔ˘˜ ÂÈÊ¿ÓÂÈ· fiÛÔ Î·È ·fi ÙÔ Î¤ÓÙÚÔ ÙË˜ Ì¿˙·˜ ÙÔ˘˜
Â›¯·Ó ›‰È· √ªÃ (<100 CFU/g), ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙËÓ ¤ÍÔ‰fi
ÙÔ˘˜ ·fi ÙÔ˘˜ Î·Ù·ÈÔÓËÙ‹ÚÂ˜ „‡ÍË˜ Ë √ªÃ ÙË˜ ÂÍˆÙÂÚÈ-
Î‹˜ ÂÈÊ¿ÓÂÈ·˜ ‹Ù·Ó ‹‰Ë 1x103 CFU/g. O ÏËı˘ÛÌfi˜ ÙˆÓ
ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ  ·Ú¤ÌÂÓÂ <100 CFU/g. ªÂ-
Ù¿ ÙË Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘˜ Â› 24 ÒÚÂ˜, ̄ ˆÚ›˜ Î¿ÔÈ· ÚÔÛÙ·-
ÙÂ˘ÙÈÎ‹ Û˘ÛÎÂ˘·Û›·, ·Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË Î·È ÙˆÓ ÔÍ˘-
Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ Î·ıÒ˜ Î·È ÂÌÊ¿ÓÈÛË ÎÔÏÔ‚·ÎÙË-
ÚÈÔÂÈ‰ÒÓ, Ù· ÔÔ›· ·Ô˘Û›·˙·Ó ·fi Ù· ‰Â›ÁÌ·Ù· ÙˆÓ ÂÈ-
Ê·ÓÂÈÒÓ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ ·˘ÙÒÓ ÛÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ Ê¿-
ÛÂÈ˜ fiˆ˜ Î·È ÙÔ˘ ÓÂÚÔ‡ „‡ÍË˜. ™Â ÌË ÂÓıËÎÂ˘Ì¤Ó· ·ÏÏ·-
ÓÙÈÎ¿, Ù· ÔÔ›· ÂÍÂÙ¿ÛıËÎ·Ó ÌÂÚÈÎ¤˜ ËÌ¤ÚÂ˜ ÌÂÙ¿ ÙËÓ ·-
Ú·ÁˆÁ‹ ÙÔ˘˜, Ë √ªÃ Î·È Ô ÏËı˘ÛÌfi˜ ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈ-
ÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ·fi ÙËÓ ÂÍˆÙÂÚÈÎ‹ ÂÈÊ¿-
ÓÂÈ·, Â›¯Â Êı¿ÛÂÈ ÛÙÈ˜ 1-2x105 CFU/g Î·È Ù· ÎÔÏÔ‚·ÎÙË-
ÚÈÔÂÈ‰‹, ÛÂ ÌÂÚÈÎ¤˜ ÂÚÈÙÒÛÂÈ˜, ÍÂ¤Ú·Û·Ó ÙÈ˜ 2.400
MPN/g (¶›Ó·Î·˜ 6). ™Ù· ÚÔÂÚ¯fiÌÂÓ· ·fi ÙÔ Î¤ÓÙÚÔ ÙË˜
Ì¿˙·˜ ‰Â›ÁÌ·Ù· ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ Î·Ì›· ÌÂÙ·‚ÔÏ‹ ÙÔ˘
ÏËı˘ÛÌÔ‡ ÙˆÓ ‚·ÎÙËÚ›ˆÓ ·˘ÙÒÓ, Ô ÔÔ›Ô˜ ‹Ù·Ó Ô ›‰ÈÔ˜
ÌÂ ·˘ÙfiÓ ÙË˜ ÚÒÙË˜ ËÌ¤Ú·˜. 

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ‰Â›¯ÓÔ˘Ó ˆ˜ Ë ·ÚÔ˘-
Û›· ÙˆÓ ÎÔÏÔ‚·ÎÙËÚÈÔÂÈ‰ÒÓ Î·ıÒ˜ Î·È Ë ÛËÌ·ÓÙÈÎ‹ ·‡-
ÍËÛË ÙË˜ √ªÃ Î·È ÙˆÓ ÔÍ˘Á·Ï·ÎÙÈÎÒÓ ‚·ÎÙËÚ›ˆÓ, ÔÊÂ›-
ÏÂÙ·È ÚÔÊ·ÓÒ˜ ÛÂ ÌfiÏ˘ÓÛË ·fi ÙÔ ÂÚÈ‚¿ÏÏÔÓ ·Ú·Áˆ-

seasonings often contain several pathogenic micro-
organisms such as Bacillus cereus, Salmonella spp, E. coli,
Clostridium perfringens, Aspergillus, etc.(Kneifel and Berger
1993). In the case of collagen emulsion, as well as in the case
of spices and other ingredients added to the sausage,
especially meat ingredients, selection of certified suppliers,
and rigorous criteria for ingredients with low TPC
(including the absence, where it is possible, of pathogens),
could greatly contribute to the hygienic quality and safety
of the product. With diligence in this area of HACCP, entry
of pathogens into the plant’s environment can be prevented
and a lower TPC of meat pastes can be assured (Severini
and Trevisani 1996). 

Of course, once the pastes are prepared there are other
CCPs to be considered in the production of the meat
sausages. Uncontrolled movement of personnel, tools and
materials, from the preparation of raw paste area to areas
where ready-cooked sausages are stored or packaged (and
vice versa) constitutes a serious risk of final product
contamination. The consideration of this movement and the
designation of zones which restrict such movement is a CP.
It is necessary that clean zones be clearly separated from
contaminated zones and that they be properly delineated.
Furthermore strict application of cleaning and sanitizing
programs as well as elimination of rodents and insects and
other aliens to the work place, is required and enforced.
Overall GMP application is of crucial importance for the
achievement of hygienic and safe sausages. Furthermore
continuous training of personnel is also of paramount
importance in the effective application of the HACCP.
Surveys in several countries have shown that neither
employees in the food industry, nor consumers, know much
about microbial hazards from foods. The respondents in
those surveys lacked knowledge of how to apply food
hygiene principles during production of food and during
general handling of foods (Altekruse et al. 1996, Angelillo
et al. 2000). Ignorance of risks to food safety is indicated,
also, in the surveys concerning inadequate refrigeration
temperatures (Sergelidis et al. 1997, Willocx et al. 1993).
Obviously, therefore, continuous training and updates on
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Table 7.  Results of microbiological examination of samples from the surface of bacon, during several phases following thermal
treatment and from cooling water.

SAMPLE NUMBER TPC LAB COLIFORMS 
ORIGIN OF EXAMINED Log10 CFU/g Log10 CFU/g MPN/g

SAMPLES MV(Range) MV(Range) Range

Surface after  thermal 4 <2 (>2) <2 (>2) <3
treatment

Surface after cooling 4 3 (2,9-3,3) <2 (>2) <3

Surface after 24 hour 4 3(2,9-3,3) 3 (2,85-3,15) <17
storage

Water from cooling showers 4 <100 - <3

E. coli, L. monocytogenes and Salmonella spp were not detected in the examined samples.
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Á‹˜. ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi Î·Ù·‰ÂÈÎÓ‡ÂÈ, fiˆ˜ ÚÔ·Ó·Ê¤ÚıËÎÂ,
ÙË ÛËÌ·Û›· ÂÊ·ÚÌÔÁ‹˜ Î·ÓfiÓˆÓ ÔÚı‹˜ ˘ÁÈÂÈÓ‹˜ Ú·ÎÙÈ-
Î‹˜. ™Â ÂÚ›ÙˆÛË Ô˘ ÙÔ ÓÂÚfi „‡ÍË˜ Â›Ó·È ÌÔÏ˘ÛÌ¤ÓÔ, Ë
ÂÊ·ÚÌÔÁ‹ ÚÔÁÚ¿ÌÌ·ÙÔ˜ Î·ı·ÚÈÛÌÔ‡ Î·È ·ÔÏ˘Ì¿ÓÛÂ-
ˆÓ ÏËÌÌÂÏ‹˜ Î·È Ô ‰È·¯ˆÚÈÛÌfi˜ Î·ı·ÚÒÓ ˙ˆÓÒÓ ·ÓÂ-
·ÚÎ‹˜, ·˘Í¿ÓÂÙ·È ÛËÌ·ÓÙÈÎ¿ Ô Î›Ó‰˘ÓÔ˜ ÌfiÏ˘ÓÛË˜ ÙˆÓ
‚Ú·ÛÙÒÓ ·ÏÏ·ÓÙÈÎÒÓ ÌÂ Û·ÚÔÊ˘ÙÈÎÔ‡˜ Î·È ·ıÔÁfiÓÔ˘˜
ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜.

∏ ÌÈÎÚ‹ ·‡ÍËÛË (≥1Log10) ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÏËı˘-
ÛÌÔ‡ ÙˆÓ ÂÓıËÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ, ÌÂÙ¿ ÙË Û˘ÓÙ‹ÚËÛ‹
ÙÔ˘˜ ÛÂ ıÂÚÌÔÎÚ·Û›· 4ÆC Â› 20 ËÌ¤ÚÂ˜, ‰Â›¯ÓÂÈ ·Ê’ ÂÓfi˜
ÌÂÓ ÙÔÓ ÚÔÛÙ·ÙÂ˘ÙÈÎfi ÚfiÏÔ ÙˆÓ ıËÎÒÓ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ,
·Ê’ ÂÙ¤ÚÔ˘ ‰Â ÙË ÛËÌ·Û›· ÙË˜ ÛˆÛÙ‹˜ ıÂÚÌÔÎÚ·Û›·˜ Û˘-
ÓÙ‹ÚËÛË˜ ÛÙÔÓ ÂÚÈÔÚÈÛÌfi ÙË˜ ·Ó¿Ù˘ÍË˜ ÙˆÓ ÌÈÎÚÔÔÚ-
Á·ÓÈÛÌÒÓ (Genigeorgis and Sofos 1999).

∏ ÁÚ‹ÁÔÚË ·‡ÍËÛË ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÏËı˘ÛÌÔ‡ ÛÙ· Â-
ÈÊ·ÓÂÈ·Î¿ ÛÙÚÒÌ·Ù· ÙˆÓ ÌË ÂÓıËÎÂ˘Ì¤ÓˆÓ ·ÏÏ·ÓÙÈÎÒÓ
ÂÚÈÔÚ›˙ÂÈ ÛËÌ·ÓÙÈÎ¿ ÙË ‰È¿ÚÎÂÈ· ̇ ˆ‹˜ ÙˆÓ ÙÚÔÊ›ÌˆÓ ·˘-
ÙÒÓ. ¢˘Û¿ÚÂÛÙÂ˜ ÔÛÌ¤˜ ÂÌÊ·Ó›˙ÔÓÙ·È fiÙ·Ó Ô ÏËı˘ÛÌfi˜
ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ ¯ÏˆÚ›‰·˜ Êı¿ÛÂÈ ÙÈ˜ 107 CFU/cm2, ÂÓÒ
ÁÏÔÈÒ‰ÂÈ˜ Ô˘Û›Â˜ fiÙ·Ó Êı¿ÛÂÈ ÙÈ˜ 108 CFU/cm2 (Varnam
and Sutherland 1995). 

∏ ¯·ÌËÏ‹ ıÂÚÌÔÎÚ·Û›· Û˘ÓÙ‹ÚËÛË˜, ·ÔÙÂÏÂ› ¤Ó· ·-
fi Ù· ÛËÌ·ÓÙÈÎfiÙÂÚ· ÂÌfi‰È· ·Ó¿Ù˘ÍË˜ ÙˆÓ ÛÔÚÔÁfi-
ÓˆÓ  Î·È ÌË, Û·ÚÔÊ˘ÙÈÎÒÓ ‹ ·ıÔÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈ-
ÛÌÒÓ Î·È ÁÈ· Ó· Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ı· Ú¤ÂÈ Ó· Â›Ó·È
<4ÆC (Genigeorgis and Sofos 1999). ™Â ÂÚ›ÙˆÛË Ô˘ Â›-
Ó·È ˘„ËÏfiÙÂÚË, ˘¿Ú¯ÂÈ ÌÂÁ¿ÏË Èı·ÓfiÙËÙ· ·Ó¿Ù˘ÍË˜
ÙˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ ·˘ÙÒÓ ÌÂ Û˘Ó¤ÂÈ· Ó· ÂÈÙ·¯˘ÓıÂ›
Ë ÂÌÊ¿ÓÈÛË ‰È·ÊfiÚˆÓ ·ÏÏÔÈÒÛÂˆÓ (.¯. Ú¿ÛÈÓË ¯ÚÔÈ¿,
ÁÏÔÈÒ‰Ë˜ ÂÈÊ¿ÓÂÈ·) Î·È Ó· Î·Ù·ÛÙÔ‡Ó Ù· ·ÏÏ·ÓÙÈÎ¿ ·-
Î·Ù¿ÏÏËÏ· ÁÈ· Î·Ù·Ó¿ÏˆÛË. °È· ÙÔ˘˜ ÏfiÁÔ˘˜ ·˘ÙÔ‡˜ Ë
ıÂÚÌÔÎÚ·Û›· Û˘ÓÙ‹ÚËÛË˜ ÙˆÓ ‚Ú·ÛÙÒÓ ·ÔÙÂÏÂ› ÁÂÓÈÎÒ˜
∫™∂ Î·È ı· Ú¤ÂÈ Ó· ·Ú·ÎÔÏÔ˘ıÂ›Ù·È Î·È Ó· ÂÏ¤Á¯ÂÙ·È
·Ó·ÏfiÁˆ˜.

food hygiene and safety for food industry employees is of
great significance. Food industry employees must come to
understand their essential role in the production of safe
food. Food industry employees must feel that they are active
participants in the application of the HACCP principles and
are insuring safe food for us all. ❏
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¶›Ó·Î·˜ 8. ∞ÔÙÂÏ¤ÛÌ·Ù· ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ‹˜ ÂÍ¤Ù·ÛË˜ ‰ÂÈÁÌ¿ÙˆÓ Á·Ï·ÎÙÒÌ·ÙÔ˜ ÎÔÏÏ·ÁfiÓÔ˘ Î·È ÎÚÂ·Ùfi·ÛÙ·˜ ÌÂ ÎÔÏÏ·ÁfiÓÔ

¶ƒ√∂§∂À™∏ ∞ƒπ£ªO™ √ªÃ √•À°∞§∞∫∆π∫∞ ∫√§√µ∞∫∆∏ƒπ√∂π¢∏ E. coli
¢∂π°ª∞∆√™ ∂•∂∆∞™£∂¡∆ø¡ Log10 CFU/g Log10 CFU/g MPN/g MPN/g

¢∂π°ª∞∆ø¡ M.O (¢È·Î‡Ì·ÓÛË) M.O (¢È·Î‡Ì·ÓÛË) ¢È·Î‡Ì·ÓÛË ¢È·Î‡Ì·ÓÛË

∫ÔÏÏ·ÁfiÓÔ 4 7(6,9-7,2) 5,3 (5-5,7) >2.400 <44

∫ÚÂ·Ùfi·ÛÙ· 4 6,3 (6,2-6,4) 5,7 (5,5-5,9) >2.400 <23

Table 8.  Results of microbiological examination of samples from collagen and paste with collagen.

SAMPLE NUMBER TPC LAB COLIFORMS E. coli
ORIGIN OF EXAMINED Log10 CFU/g Log10 CFU/g MPN/g MPN/g

SAMPLES MV(Range) MV(Range) Range Range

Collagen 4 7(6,9-7,2) 5,3 (5-5,7) >2.400 <44

Paste 4 6,3 (6,2-6,4) 5,7 (5,5-5,9) >2.400 <23
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ŒÚÂ˘Ó·, Ô˘ ·ÊÔÚÔ‡ÛÂ ÙË ‰È·›ÛÙˆÛË ÙˆÓ ıÂÚÌÔ-
ÎÚ·ÛÈÒÓ Ô˘ ÂÈÎÚ·ÙÔ‡Ó ÛÙ· ÔÈÎÈ·Î¿ Î·È ÛÙ· „˘ÁÂ›· Î·-
Ù·ÛÙËÌ¿ÙˆÓ ÏÈ·ÓÈÎ‹˜ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ ÛÙË µ. ∂ÏÏ¿‰·
¤‰ÂÈÍÂ fiÙÈ ÙÔ 55% ÙˆÓ ÔÈÎÈ·ÎÒÓ „˘ÁÂ›ˆÓ Î·È 32% ÙˆÓ „˘-
ÁÂ›ˆÓ ÙˆÓ Î·Ù·ÛÙËÌ¿ÙˆÓ ÒÏËÛË˜ ÙÚÔÊ›ÌˆÓ Â›¯·Ó ıÂÚ-
ÌÔÎÚ·Û›· ≥9ÆC36. √È ÂÈÎÚ·ÙÔ‡ÛÂ˜ ıÂÚÌÔÎÚ·Û›Â˜ ÛÙ·
„˘ÁÂ›· ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ Ô˘ ÂÏ¤Á¯ıËÎ·Ó ‹Ù·Ó 0-
2ÆC. ™Â ·ÚfiÌÔÈ· ¤ÚÂ˘Ó· ÛÙËÓ √ÏÏ·Ó‰›· ·Ó·Ê¤ÚıËÎÂ fi-
ÙÈ ÙÔ 50% ÙˆÓ ÔÈÎÈ·ÎÒÓ „˘ÁÂ›ˆÓ Â›¯·Ó ıÂÚÌÔÎÚ·Û›·
≥10ÆC (Willocx et al. 1993). ∆· Â˘Ú‹Ì·Ù· ·˘Ù¿ Â›Ó·È ÔÏ‡
·ÓËÛ˘¯ËÙÈÎ¿, ‰ÈfiÙÈ ÛÂ Ù¤ÙÔÈÂ˜ ıÂÚÌÔÎÚ·Û›Â˜ ÌÔÚÔ‡Ó Ó·
·Ó·Ù˘¯ıÔ‡Ó „˘¯ÚfiÙÚÔÊÔÈ Û·ÚÔÊ˘ÙÈÎÔ› Î·È ·ıÔÁfiÓÔÈ
ÌÈÎÚÔÔÚÁ·ÓÈÛÌÔ› ÌÂ ÂÈÎ›Ó‰˘ÓÂ˜ Û˘Ó¤ÂÈÂ˜ ÁÈ· ÙËÓ ̆ ÁÂ›·
ÙÔ˘ Î·Ù·Ó·ÏˆÙ‹ (Genigeorgis and Sofos 1999).

∏ ÚÔÂÙÔÈÌ·Û›· ÙË˜ ÎÚÂ·Ùfi·ÛÙ·˜ Â›Ó·È ∫™∂ ÛÙËÓ
·Ú·ÁˆÁ‹ ·ÏÏ·ÓÙÈÎÒÓ. ¶Èı·Ó‹ ËÁ‹ ÌfiÏ˘ÓÛË˜, ÛÙÔ ÛÙ¿‰ÈÔ
·˘Ùfi, ÌÔÚÂ› Ó· Â›Ó·È Î·È ÙÔ Á·Ï¿ÎÙˆÌ· ÎÔÏÏ·ÁfiÓÔ˘ ·fi
ÙÔ ̄ ÔÈÚÈÓfi ‰¤ÚÌ·. ∏ ÂÍ¤Ù·ÛË ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ Á·Ï·ÎÙÒÌ·-
ÙÔ˜ ÎÔÏÏ·ÁfiÓÔ˘ ¤‰ÂÈÍÂ ˆ˜ ÙÔ ÌÈÎÚÔ‚È·Îfi ÊÔÚÙ›Ô ÙÔ˘ ‹-
Ù·Ó ÌÂÁ·Ï‡ÙÂÚÔ Î·Ù¿ 1 Log10 ·fi ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô ÙË˜ ÎÚÂ-
·Ùfi·ÛÙ·˜ ÛÙËÓ ÔÔ›· ·˘Ùfi Â›¯Â ·Ó·ÌÈ¯ıÂ› (¶›Ó·Î·˜ 8).
∞˘Ùfi ‰Â›¯ÓÂÈ ˆ˜ ÙÔ ÎÔÏÏ·ÁfiÓÔ Û˘Ì‚¿ÏÏÂÈ ÛËÌ·ÓÙÈÎ¿
ÛÙËÓ ·‡ÍËÛË ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÊÔÚÙ›Ô˘ ÙˆÓ ÎÚÂ·ÙÔ·-
ÛÙÒÓ. ∏ √ªÃ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ ÌÔÚÂ› Ó· ÂÚÈÔÚÈÛÙÂ›
ÛËÌ·ÓÙÈÎ¿ ·Ó ÏËÊıÂ› ÚfiÓÔÈ· ÚÔÌ‹ıÂÈ·˜ ÎÔÏÏ·ÁfiÓÔ˘ ÌÂ
ÌÈÎÚfiÙÂÚË √ªÃ ‹ ·Ó ·˘Ùfi ̆ Ê›ÛÙ·Ù·È Î¿ÔÈ· ÚÔÂÚÁ·Û›·
ÌÂ›ˆÛË˜ ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÙÔ˘ ÊÔÚÙ›Ô˘ ÚÈÓ ·fi ÙËÓ ÚÔ-
Ûı‹ÎË ÙÔ˘.

ªÈ· ¿ÏÏË Èı·Ó‹ ËÁ‹ ÌfiÏ˘ÓÛË˜ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ
Â›Ó·È Î·È Ù· Ì·¯·ÚÈÎ¿, Ù· ÔÔ›· Û˘ÌÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÌÂ-
Ù·Í‡ ÙˆÓ Û˘ÛÙ·ÙÈÎÒÓ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ. E¯ÂÈ ·Ó·ÊÂÚıÂ›
ˆ˜ ·˘Ù¿ ÂÚÈ¤¯Ô˘Ó Û˘¯Ó¿ ‰È¿ÊÔÚÔ˘˜ ·ıÔÁfiÓÔ˘˜ ÌÈ-
ÎÚÔÔÚÁ·ÓÈÛÌÔ‡˜, fiˆ˜ Bacillus cereus, Salmonella spp, E.
coli, Clostridium perfringens, Aspergillus,ÎÏ (Kneifel and
Berger 1993).

Ÿˆ˜ Î·È ÌÂ ÙËÓ ÂÚ›ÙˆÛË ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ ¤ÙÛÈ Î·È
ÌÂ ÙËÓ ÂÚ›ÙˆÛË ÙË˜ ÚÔÌ‹ıÂÈ·˜ Ì·¯·ÚÈÎÒÓ Î·È ¿ÏÏˆÓ
Û˘ÛÙ·ÙÈÎÒÓ, Î·È È‰È·›ÙÂÚ· ÙÔ˘ ÎÚ¤·ÙÔ˜, Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ
ÚÔÌËıÂ˘ÙÒÓ Î·È Ë ··›ÙËÛË ·Ú·Ï·‚‹˜ ˘ÏÒÓ ÌÂ ¯·ÌË-
Ï‹ √ªÃ Î·È ·Ô˘Û›·, fiÔ˘ Â›Ó·È ‰˘Ó·Ùfi, ·ıÔÁfiÓˆÓ ÌÈ-
ÎÚÔÔÚÁ·ÓÈÛÌÒÓ, ı· Û˘Ó¤‚·ÏÏÂ ÛËÌ·ÓÙÈÎ¿ ÛÙËÓ fiÏË ÚÔ-
Û¿ıÂÈ· ·Ú·ÁˆÁ‹˜ ̆ ÁÈÂÈÓÒÓ ·ÏÏ·ÓÙÈÎÒÓ. ªÂ ÙÔÓ ÙÚfiÔ
·˘Ùfi ÂÚÈÔÚ›˙ÂÙ·È Ë Â›ÛÔ‰Ô˜ ·ıÔÁfiÓˆÓ ÛÙÔ ÂÚÈ‚¿ÏÏÔÓ
ÙˆÓ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·ÓÈÒÓ Î·È Â›Ó·È ‰˘Ó·Ù‹ Ë ÂÍ·ÛÊ¿ÏÈÛË
¯·ÌËÏfiÙÂÚË˜ √ªÃ ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ (Severini and
Trevisani 1996).

º˘ÛÈÎ¿, ÌÂÙ¿ ÙËÓ ÚÔÂÙÔÈÌ·Û›· ÙˆÓ ÎÚÂ·ÙÔ·ÛÙÒÓ, ̆ -
¿Ú¯Ô˘Ó ¿ÏÏ· ∫™∂ Ô˘ Ú¤ÂÈ Ó· ÏËÊıÔ‡Ó ˘fi„Ë ÛÙËÓ
·Ú·ÁˆÁ‹ ÙˆÓ ·ÏÏ·ÓÙÈÎÒÓ. ∏ ·ÓÂÍ¤ÏÂÁÎÙË ÌÂÙ·Î›ÓËÛË
ÚÔÛˆÈÎÔ‡, ÛÎÂ˘ÒÓ Î·È ̆ ÏÈÎÒÓ ·fi ÙÔ ̄ ÒÚÔ ·Ú·ÁˆÁ‹˜
ÎÚÂ·ÙÔ·ÛÙÒÓ ÛÂ ¯ÒÚÔ˘˜ fiÔ˘ Û˘ÓÙËÚÔ‡ÓÙ·È ‹ Û˘ÛÎÂ˘-
¿˙ÔÓÙ·È Ù· ¤ÙÔÈÌ· ‚Ú·ÛÙ¿ ·ÏÏ·ÓÙÈÎ¿ ‹ Î·È ·ÓÙÈÛÙÚfiÊˆ˜, Â-
ÁÎ˘ÌÔÓÂ› ÛÔ‚·ÚÔ‡˜ ÎÈÓ‰‡ÓÔ˘˜ ÌfiÏ˘ÓÛË˜ ÙˆÓ ÙÂÏÈÎÒÓ
ÚÔ˚fiÓÙˆÓ.
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Î·È Ô Û·Ê‹˜ ‰È·¯ˆÚÈÛÌfi˜ ÙÔ˘˜ ·fi ÙÈ˜ ÌÔÏ˘ÛÌ¤ÓÂ˜ ˙ÒÓÂ˜
ÛÙÈ˜ ·ÏÏ·ÓÙÔ‚ÈÔÌË¯·Ó›Â˜. ∂ÈÏ¤ÔÓ ··ÈÙÔ‡ÓÙ·È ·˘ÛÙËÚ‹
ÂÊ·ÚÌÔÁ‹ ÚÔÁÚ·ÌÌ¿ÙˆÓ Î·ı·ÚÈÛÌÔ‡ Î·È ·ÔÏ‡Ì·ÓÛË˜,
Î·ıÒ˜ Î·È Î·Ù·ÔÏ¤ÌËÛË˜ ÙÚˆÎÙÈÎÒÓ Î·È ÂÓÙfiÌˆÓ Î·È ¿Ï-
ÏˆÓ ·ÓÂÈı‡ÌËÙˆÓ ÂÈÛÎÂÙÒÓ ÛÙÔ ̄ ÒÚÔ ·Ú·ÁˆÁ‹˜. 

∏ ÂÊ·ÚÌÔÁ‹ Î·ÓfiÓˆÓ ÔÚı‹˜ ̆ ÁÈÂÈÓ‹˜ Ú·ÎÙÈÎ‹˜ Â›Ó·È
ÎÂÊ·Ï·ÈÒ‰Ô˘˜ ÛËÌ·Û›·˜ ÁÈ· ÙËÓ ÂÈÙ˘¯›· ÙË˜ ·Ú·ÁˆÁ‹˜
˘ÁÈÂÈÓÒÓ ·ÏÏ·ÓÙÈÎÒÓ.

∏ Û˘ÓÂ¯‹˜ ÂÎ·›‰Â˘ÛË ÙÔ˘ ÚÔÛˆÈÎÔ‡ ·ÔÙÂÏÂ› ÎÔ-
Ú˘Ê·›·˜ ÛËÌ·Û›·˜ ‰È·‰ÈÎ·Û›· ÛÙ· Ï·›ÛÈ· ÂÊ·ÚÌÔÁ‹˜ ÙÔ˘
ÚÔÁÚ¿ÌÌ·ÙÔ˜ HACCP. ŒÚÂ˘ÓÂ˜ ÔÈ ÔÔ›Â˜ ·ÊÔÚÔ‡Û·Ó
ÙËÓ ÂÍ·ÎÚ›‚ˆÛË Î·Ù¿ fiÛÔÓ ÔÈ ÂÚÁ·˙fiÌÂÓÔÈ ÛÙÔÓ ÙÔÌ¤·
ÙÚÔÊ›ÌˆÓ Î·È ÔÈ Î·Ù·Ó·ÏˆÙ¤˜, ÛÂ ‰È¿ÊÔÚÂ˜ ̄ ÒÚÂ˜, ¤¯Ô˘Ó
Â·ÚÎ‹ ÁÓÒÛË ÙˆÓ ÌÈÎÚÔ‚È·ÎÒÓ ÎÈÓ‰‡ÓˆÓ ·fi Ù· ÙÚfiÊÈ-
Ì· Î·È ÂÊ·ÚÌfi˙Ô˘Ó Î·ÓfiÓÂ˜ ̆ ÁÈÂÈÓ‹˜ ÛÙËÓ ·Ú·ÁˆÁ‹ Î·È
ÁÂÓÈÎ¿ ÙÔ ̄ ÂÈÚÈÛÌfi ÙˆÓ ÙÚÔÊ›ÌˆÓ, ¤‰ÂÈÍ·Ó Ó· ̆ ¿Ú¯ÂÈ ÛË-
Ì·ÓÙÈÎ‹ ·ÓÂ¿ÚÎÂÈ· (Altekruse et al. 1996, Angelillo et al.
2000). ÕÁÓÔÈ· ÙˆÓ ÎÈÓ‰‡ÓˆÓ ÁÈ· ÙËÓ ·ÛÊ¿ÏÂÈ· ÙˆÓ ÙÚÔÊ›-
ÌˆÓ Ê·ÓÂÚÒÓÔ˘Ó Î·È Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÂÚÂ˘ÓÒÓ Û¯Â-
ÙÈÎ¿ ÌÂ ÙÈ˜ ÂÈÎÚ·ÙÔ‡ÛÂ˜ ıÂÚÌÔÎÚ·Û›Â˜ ÛÙ· „˘ÁÂ›·
(Sergelidis et al. 1997, Willocx et al. 1993).

°È· ÙÔ ÏfiÁÔ ·˘Ùfi Â›Ó·È ·Ó·ÁÎ·›· Ë ‰È·ÚÎ‹˜ ÂÎ·›‰Â˘-
ÛË Î·È ÂÓËÌ¤ÚˆÛË, ÛÂ ı¤Ì·Ù· ̆ ÁÈÂÈÓ‹˜, ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ
ÛÙË ‚ÈÔÌË¯·Ó›· ÙÚÔÊ›ÌˆÓ. ªfiÓÔ ÌÂ ÙÔÓ ÙÚfiÔ ·˘Ùfi ı· Û˘-
ÓÂÈ‰ËÙÔÔÈ‹ÛÔ˘Ó ÙÔÓ Ô˘ÛÈ·ÛÙÈÎfi ÚfiÏÔ Ô˘ ¤¯Ô˘Ó ÛÙËÓ ·-
Ú·ÁˆÁ‹ ˘ÁÈÂÈÓÒÓ ÙÚÔÊ›ÌˆÓ, ı· ·ÈÛı·ÓıÔ‡Ó Û˘ÌÌ¤ÙÔ¯ÔÈ
ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ·Ú¯ÒÓ ÙÔ˘ HACCP Î·È ı· ÂÍ·ÛÊ·Ï›-
ÛÔ˘Ó ̆ ÁÈÂÈÓ¿ ÙÚfiÊÈÌ· ÁÈ· fiÏÔ˘˜ Ì·˜. ❏
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