
The aim  of the p resen t w ork  is to clarify  som e o f th ese questions, 
sp ec ia lly  th o se  co n cern ed  w ith  the re la tio n sh ip  b e tw e e n  frostin g  
d efro stin g  co n d itio n s  and the S. aureus d e v e lo p m e n t and  en tero  o  ̂
production . It a lso  concerns the effect o f cook in g  on  the destruction  o 
aureus and the enterotoxin.

M A T E R IA L S  A N D  M E T H O D S

1 - S a m p le s

6 sam ples of fresh turkey m eat w ere carried from the sla u g h terh o u se^  
the laboratory at + 4°C, and m antained  at this tem perature until the n 
m orn in g for exam ination .

2 - C e l l  s u s p e n s io n  p r e p a r a t io n

- O ne strain o f Staphylococcus aureus producer o f E nterotoxin  A wa 
obtained  from LNETI-DTIA Culture C ollection.

- The strain w as grow n in Tryptone Soya Broth (OXOID) at 37°C f°r  ̂  ̂
C ells w ere centrifuged at 500frr.p.m . for 10 m ins.; W ashed  tw ice . 
saline (0,85% N a Cl); R esuspended  in saline and adjusted to about 
c e lls /m l using  a photom eter (U ltrospec II - LKB) at 600 nm.

3 - S a m p le s  p r e p a r a t io n

- Each sam ple w as split into 13 portions o f 20g.
- 1 Portion (A) w as im m ed iately  exam ined  for enu m eration of S. 

and quantification  o f enterotoxin.
- 12 Portions (B to M) w ere inoculated  w ith  the cell su sp en sio n  o( 

aureus (1 ml).
- B, C, D and E portions w ere incubated for 24 h at 25°C
- F, G, H and I portions w ere incubated for 48 h at 25°C.
- J, K, L and M portions w ere incubated for 72 h at 25°C.
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■ B, F and J portions w ere exam ined  after the incubation period for the 
enum eration  of S. aureus and quantification  o f enterotoxin.

' All the other portions w ere frosted at -18°C for 12 days.
■ C, G and K portions w ere defrosted at + 7°C for 18 h.
■ D, H  and L portions w ere defrosted at + 20°C for 2 h.
* E, I and M portions w ere boiled  for 15 m ins.

Enumeration o f S. aureus

The num ber o f S. aureus w as d eterm in ed  on  Baird Parker A gar  
by u s*n 8 a surface drop m ethod. C olon ies w ere confirm ed as S. aureus

Coagulase production (ISO 6888).

S. Enterotoxin extraction procedure

* H om ogenization o f all the portions (72) w ith  20 m l o f PBS in a 
Stomacher for about 4 mins.

* M antained at 37°C for 60 mins.

~ Centrifugation at 900 g at 4°C for 30 mins.

* Filtration o f the supernatant through W hatm an paper nc 42 and 40.
' F iltra tion  o’f th e liq u id  th ro u gh  m em b ra n e  filter  (M illipore  

G V W P 025 00) and reta in in g  the filtrate  to d eterm in e  the tox in  
content.

6 ' RPLA Test

' Extracts w ere  tested  a cco rd in g  to the m anu facturer s (O XOID) 
instructions, u sin g  control and SE sensitized  latexes.

' R esu lts  w e r e  sc o re d  as e ith e r  n e g a t iv e  (b o tto m ), p o s it iv e  
(agglutination) or non-specific reaction (NSR) after incubation for 18 - 
20 h at 20°C.
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- To determ ine the sm allest am ount o f toxin that cou ld  be detected  
foods 0,002 (ig of SEA w as added to 200 pi o f extract obtained from 
portion of each sam ple.

RESULTS

• A ll the sam p les exam in ed  w ith o u t artificial con tam in ation  didn't 
reveal the presence o f S. aureus nor the p resence o f enterotoxin  A- 
The volu m e of extract obtained is 15,9 m l / 20 g.

• The m in im u m  d etecta b le  lim it o f S tap h y lococca l en tero to x in  A 
(sensitivity) in turkey m eat w as 2,32 n g /g .

• The enum eration  o f S. aureus, the v o lu m e o f extracts obta ined  and 
the quantification o f enterotoxin A produced are presented  in tables 
1 to 3 (24 h, 48 h and 72 h).

T A B L E  1

Staphylococcus aureus (log e fu /g  average) and Enterotoxin A (average) in 
artificially contam inated  turkey m eat

Incubation - 24h at 25°C
Portions S. aureus 

log efu/g Volume of extract 
ml/20g

Enterotoxin A
ng/g

No frosted 7,61 14,7 1334
20°C - 2h

Defrosted
7,76 14,8 13,92

7°C - 18h 7,39 15,4 9,28
Boiled <1,00 16,1 No detectable
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TABLE 2
Staphylococcus aureus (log  c f u /g  average) and Enterotoxin A  (average) in 

artificially contam inated  turkey m eat

Incubation - 48 h at 25°C
Portions S. aureus 

log cfu/g
Volume of extract 

ml/20g
Enterotoxin A 

ng/g

No frosted 7,42 13,7 5,42
20°C- 2h

^frosted
7,41 12,9 5,42

7°C-18h 7,11 12,6 3,71
Boiled <1,00 14,8 No detectable

T A B L E  3

Staphylococcus aureus (log  c fu /g  average) and Enterotoxin A  (average) in 
artificially contam inated turkey m eat

Incubation - 72 h at 25°C
Portions S. aureus 

log cfu/g
Volume of extract 

ml/20g
Enterotoxin A

ng/g

No frosted 7,55 12,9 3,48
20°C - 2h

Defrosted
6,66 10,6 6,96

7°C - 18h 6,58 10,4 3,48
Boiled <1,00 16,2 No detectable

IN C L U S I O N S :

• The enu m eration  of Staphylococcus aureus is m axim um  at 24 hours 
and m aintained  d urin g  the incubation  p eriod s o f 48 and 72 hours; 
the s lo w  d efrostin g  revealed  low er cou nts than the rapid one; the  
p o p u la tio n s  o b ta in ed  after 24 h ou rs o f in cu b a tion  a llo w ed  the  
form ation  o f d etectab le  am ou nts o f Enterotoxin; the b o ilin g  step  
destructed  a llw ays the viable cells o f Staphylococcus aureus.
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• The v o lu m e of m eat extract obtained vary according to the treatment 
o f the sam ple. So, the v o lu m e is b igger for the uncontam inated  
sam ples, and sm aller for the inoculated  ones, decreasing gradually  
from the 24 hours incubation to the 72 hours incubation. The type of 
d efro stin g  d o n ’t ch an ge sign ifica n tly  the v o lu m e  o f the extract 
obtained . The b oilin g  o f the m eat cau ses the obten tion  of greater 
v o lu m e s .

• T he d e tec ta b le  a m o u n t o f  E n terotox in  d ecrea se s  d u r in g  the  
incubation tim e and it is a lw ays sm aller with slow  defrosting (18 h at 
7°C) than w ith  the rapid o n e  (2 h at 20°C). There is no detectab le  
am ount o f Enterotoxin in any of the boiled  sam ples.
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