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Introducción	

!"#$%&"%'($%)&*"+,(%*&)+"$-$%-&%.$%Gu/a de Estabilizaci,n para productos de Carne de 

res y de Ave FSIS 0123(-+4&%5%6&)+"$-78. 9&%:$%6&)+"$-7%;%*&(7<=*$-7%&(%*&"2'&"#$%
$%47<&(#$*+7"%*&4+=+-7"%&(%.$%)&*"+,(%$(#&*+7*>%1-&<?"@%.$%A'/$%:$%"+-7%*&)+"$-$%2$*$%
+(4.'+*%*&47<&(-$4+7(&"%-&%)&*"+7(&"%2*&)+$"%;%('&)$"%$4#'$.+B$4+7(&"%=$"$-$"%&(%.$%
4+&(4+$%<7-&*($>%C$%A'/$%+(4.';&%#$<=+3(@%4$<=+7"%2$*$%<&D7*$*%"'%47<2*&("+,(%

!
!"#$%A'/$%*&2*&"&(#$%.$%27"#'*$%$4#'$.%-&.%E9F9%"7=*&%&"#7"%#&<$"%;%-&=&%47("+-&*$*"&%
'#+.+B$=.&%-&"-&%"'%&<+"+,(>%C7"%!"#$=.&4+<+&(#7"%G'&%'"$*7(%)&*"+7(&"%$(#&*+7*&"%-&.%
123(-+4&%5%47<7%"727*#&%-&=&(H%

!
• !"#$%&'(%)*+,%,+*#%,-$.%,de Estabilización FSIS 2021 /!0123'"+,4,5+6'*%3789,7 
• :3+2#';'"%),+&,*707)#+,%&#+)2%#'67,a diciembre 14, 2022< 

!

C$%+(I7*<$4+,(%&"#$%A'/$%&"%"'<+(+"#*$-$%2$*$%$;'-$*%$%.7"%&"#$=.&4+<+&(#7"%-&%4$*(&%
-&% *&"% ;% -&% $)&% $% "$#+"I$4&*% .7"% *&G'&*+<+&(#7"% *&A'.$#7*+7">% C7"% 47(#&(+-7"% -&% &"#&%
-74'<&(#7%(7%#+&(&(%)$.+-&B%(+%&I&4#7%.&A$.%;@%-&%(+(A'($%<$(&*$%"&%&(#&(-&*?(%47<7%
7=.+A$#7*+7"%2$*$%.$%47<'(+-$->%!"#&%-74'<&(#7%&"#?%&J4.'"+)$<&(#&%-&"#+($-7%2$*$%-$*%
4.$*+-$-%$%.$%+(-'"#*+$%47(%*&"2&4#7%$%.7"%*&G'&*+<+&(#7"%&J+"#&(#&"%"&AK(%.$%.&A+".$4+,(>%
9&AK(% .$% .&A+".$4+,(@% .7"%&"#$=.&4+<+&(#7"%-&%4$*(&%-&%*&"%;%-&%$)&%27-*?(%72#$*%27*%
+<2.&<&(#$*% 2*74&-+<+&(#7"% -+"#+(#7"% $% .7"% -&"4*+#7"% &(% &"#$% A'/$@% 2&*7% (&4&"+#$*?(%
)$.+-$*%;%"'"#&(#$*%.$%&I&4#+)+-$-%-&%-+4:7"%2*74&-+<+&(#7">%

!

!"#$% A'/$% &"#?% &(I74$-$% $% 2.$(#$"% 2&G'&L$"% ;% <';% 2&G'&L$"% 2$*$% $2$.$(4$*% .$%
+(+4+$#+)$% -&% 1-<+(+"#*$4+,(% -&% M+4*7% !<2*&"$"% 47(% $"+"#&(4+$% $.% 4'<2.+<+&(#7@% -&%
47(I7*<+-$-% 47(% .$% C&;% -&% 12.+4$4+,(% 6&A'.$#7*+$% N'"#$% 2$*$% O&G'&L$"% !<2*&"$"P%
0956!E1Q27*%"'"%"+A.$"%&(%+(A.3"P8>%9+(%&<=$*A7@%#7-7"%.7"%&"#$=.&4+<+&(#7"%-&%4$*(&%
-&%*&"%;%-&%$)&%27-*?(%$2.+4$*%.$"%*&47<&(-$4+7(&"%-&%&"#$%A'/$>%!"%+<27*#$(#&%G'&%
.7"%&"#$=.&4+<+&(#7"%2&G'&L7"%;%<';%2&G'&L7"%#&(A$(%$44&"7%$%'($%$<2.+$%A$<$%-&%
"727*#&%4+&(#/I+47%;%#34(+47@%;%.$%$"+"#&(4+$%(&4&"$*+$%2$*$%&"#$=.&4&*%"+"#&<$"%"&A'*7"%
;%&I&4#+)7"%-&%1(?.+"+"%-&%O&.+A*7"%;%O'(#7"%-&%R7(#*7.%R*/#+47% 01OORR8>%9+%=+&(% .$"%
2.$(#$"% A*$(-&"% 2'&-&(% =&(&I+4+$*"&% -&% .$% +(I7*<$4+,(@% &(I74$*% .$% A'/$% &(% .$"%
(&4&"+-$-&"%-&%&"#$=.&4+<+&(#7"%2&G'&L7"%;%<';%2&G'&L7"@% .&"%7I*&4&%.$%$"+"#&(4+$%
G'&@%-&%7#*$%I7*<$@%(7%&"#$*/$%-+"27(+=.&%2$*$%&..7">%

!
Propósito	de	esta	Guía	
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!"#$%A'/$%47(#+&(&%+(I7*<$4+,(%2$*$%$;'-$*%$%.7"%&"#$=.&4+<+&(#7"%-&%4$*(&%-&%*&"%;%-&%
$)&%$%&.$=7*$*%2*7-'4#7"%G'&%*&4+=&(%4744+,(@%-&%47(I7*<+-$-%47(%.7"%*&G'&*+<+&(#7"%
(7*<$#+)7"%-&.%1OORR%&(%&.%S%RE6%TUV>%!"#$%A'/$%+(4.';&%+(I7*<$4+,(%"7=*&H%

!

• 5'+*=7,4'7&>='"7,3$)%2#+,&%,+*#%?'&'(%"'>2< 
!

• 5+@$+)'A'+2#7*, 27)A%#'67*, %*7"'%37*, "72, &%, 0)73$""'>2, '27"$%, 3+, 0)73$"#7*,
+*#%?'&'(%37*,#)%#%37*,7,0%)"'%&A+2#+,#+)A7B#)%#%37*< 

!
• C%*,70"'72+*,@$+,0$+3+2,$*%),&7*,+*#%?&+"'A'+2#7*,0%)%,+6'#%),+&,")+"'A'+2#7,3+&,

C. perfringens D,7#)7*,0%#>=+27*< 
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• E)7"+*7*,@$+,27,#'+2+2,'26+*#'=%"'>2,F7A7&7=%3%,3'*072'?&+,/4)+"F%*,G'+2#.;'"%*8,DH,
70"'72+*, @$+, &7*, +*#%?&+"'A'+2#7*, 0$+3%2, $*%), F%*#%, @$+, F%D%, '26+*#'=%"'>2,

3'*072'?&+< 
!

• 5+"7A+23%"'72+*,0%)%,+6%&$%),+&,I2;)'%A'+2#7,3+,J+*6'%"'>2< 
!

• 5+"$)*7*,0%)%,+&,*707)#+,%&#+)2%#'67 
!

C7"%&"#$=.&4+<+&(#7"%"+&<2*&%2'&-&(%='"4$*%.$%A'/$%-&%.7"%&"2&4+$.+"#$"%-&%"&*)+4+7"%-&%
&J#&("+,(%.$%W(+)&*"+-$-%&"#$#$.%;%.7"%R77*-+($-7*&"%-&%1OORR%"7=*&%&.%-&"$**7..7%-&%
2*7A*$<$"% ;% 2.$(&"% (7% 2*7)+"#7% &(% &"#$% A'/$@% 2$*$% "$#+"I$4&*% .7"% *&G'&*+<+&(#7"%
(7*<$#+)7"%-&%1OORR>%

!
Historial	de	esta	Guía	y	Motivo	de	Reedición	

	
!(%.7"%$L7"%XY"@%&.%E9F9%+(4.';,%2$*?<&#*7"%2*&"4*+2#+)7"%-&%#+&<27%;%#&<2&*$#'*$%-&%
&(I*+$<+&(#7%&(%.$%(7*<$#+)$@%2$*$%4$*(&%-&%*&"%474+($-$@%*7"#+B$-$%;@%&(%47("&*)$@%47<7%
*&"2'&"#$%$%)$*+7"%=*7#&"@%$"74+$-7"%47(%&"#7"%2*7-'4#7"%;@% .$%+()&"#+A$4+,(%*&$.+B$-$%
2$*$% -&#&*<+($*% 4,<7% 2*&2$*$*.7"% -&%<$(&*$% +(74'$% 0TV% E6% ZUX[T\% TX% E6% ]TZUT8>%
R'$(-7%.$%-&4+"+,(%I+($.%-&.%1(?.+"+"%-&%6&-'44+,(^%6+&"A7"%-&.%O$#,A&(7%;%-&%O'(#7"%
R*/#+47"%-&%R7(#*7.% 0O6^1OORR8% I'&%2'=.+4$-$%&(%USS_% .$%4'$.% +(4.'/$%&"#?(-$*&"%-&%
-&"&<2&L7%2$*$%.$%2*7-'44+,(%-&%4+&*#7"%2*7-'4#7"%-&%4$*(&%-&%*&"%;%-&%$)&@%&.%E9F9%
&.+<+(,%.$"%*&A'.$4+7(&"%2*&"4*+2#+)$"%-&%&(I*+$<+&(#7%02$*$%+<2&-+*%&.%4*&4+<+&(#7%-&%.$%
C. botulinum (+%'($%<'.#+2.+4$4+,(%<$;7*%$%U%.7A%-&%.$%C. perfringens\%S%RE6%ZUX>UV0$80]8@%
S%RE6%ZUX>]Z0480U8%;@%S%RE6%ZXU>U[Y0$80]88>%&.%E9F9%47()+*#+,%&"#$%(7*<$#+)$%2*&)+$%&(%
`a7($%-&%9&A'*+-$-b%&(%'(%$23(-+4&%$.%I+($.%-&%.$%*&A'.$4+,(@%..$<$-7H%`123(-+4&%5b%0_T%
E6%VZ]8>%C7"%&"#$=.&4+<+&(#7"%:$(%&"#$-7%'#+.+B$(-7%&.%123(-+4&%5%-&.%E9F9%#$.%47<7%"&%
2'=.+4,%&(%USSS@%47<7%"727*#&%-&%.7"%2*74&"7"%-&%&(I*+$<+&(#7%27*%<'4:7"%$L7">%C7"%
*&G'&*+<+&(#7"% 7*+A+($.&"% ;% .$"% A'/$"% 27"#&*+7*&"% :$(% "+-7% +<27*#$(#&"% 2$*$% 2*&)&(+*%
=*7#&"%-&%&(I&*<&-$-%&(%:'<$(7"%;%A$*$(#+B$*%.$%2*7-'44+,(%-&%$.+<&(#7"%+(74'7">%

!

R7(%&.%#+&<27@%&.%E9F9%-&#&*<+(,%G'&%$.A'($"%-&%"'"%*&47<&(-$4+7(&"%&(%.$%)&*"+,(%
-&% USSS% -&.% 123(-+4&% 5% &*$(% )$A$"@% 27(+&(-7% $% .7"% &"#$=.&4+<+&(#7"% &(% *+&"A7% -&%
I$=*+4$*%2*7-'4#7"%+("&A'*7">%1-&<?"@%$.A'(7"%&.&<&(#7"%-&%.$%)&*"+,(%A'/$%USSS%-&.%
123(-+4&% 5% I'&*7(% <$.% &(#&(-+-7"% 7% 2$"$-7"% 27*% $.#7@% -$(-7% 47<7% *&"'.#$-7% .$%
$2.+4$4+,(%-&%.$%A'/$%E9F9%-&%#$.%<$(&*$%G'&%"&%+(4*&<&(#,%&.%*+&"A7%-&%+(74'+-$-%-&%
.7"% $.+<&(#7"% $% .7"% 47("'<+-7*&"% ;@% *+&"A7"% 27#&(4+$.&"% $% .$% +(-'"#*+$% +(4.';&(-7%
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27"+=.&"% *&#+*$-$">% &.% E9F9% -&#&*<+(,% #$<=+3(% G'&% .7"% &"#$=.&4+<+&(#7"% &"#$=$(%
$2.+4$(-7% $<2.+$<&(#&% .$"% *&47<&(-$4+7(&"% -&% .7"% 2$*?<&#*7"% -&% 72&*$4+,(% -&.%
123(-+4&%5@%<?"%$..?%-&%$G'&..7"%2*7-'4#7"%-&%R$*(&%-&% *&"%;%-&%1)&%$% .7"%4'$.&"%
&"#$=$(%7*+A+($.<&(#&%-+"&L$-$"%2$*$%-$*%"727*#&>%

!
O$*$% "'<+(+"#*$*% .$"% $4#'$.+B$4+7(&"% ;% $4.$*$4+7(&"% (&4&"$*+$"@% &.% E9F9% &<+#+,%
*&)+"+7(&"%#$(#7%-&%"'"%A'/$"%-&%R744+,(%0123(-+4&%1%*&)+"$-78%47<7%-&%!"#$=+.+B$4+,(%
0123(-+4&%5%*&)+"$-78%&(%&.%]YUV>%C$"%)&*"+7(&"%-&% .$"%A'/$"%-&.%]YUV%47("+-&*$*7(%
('&)$"% #&4(7.7A/$"@% 2*74&"7"% ;% 4+&(4+$% &<&*A&(#&">% &.% E9F9% #$<=+3(% &J2$(-+,% .$%
+(I7*<$4+,(% +(4.'+-$% &(% &.% 123(-+4&% 5@% <?"% $..?% -&.% &(I*+$<+&(#7@% 2$*$% +(4.'+*% 7#*7"%
<3#7-7"% -&% &"#$=+.+B$4+,(>% &.% E9F9% :$% 6&)+"$-7% &"#$% A'/$% &(% *&"2'&"#$% $% .7"%
47<&(#$*+7"%*&4+=+-7"%"7=*&%.$%)&*"+,(%]YUV%;@%:$%+(4.'+-7%724+7(&"%$-+4+7($.&"%&(%.7%
*&I&*&(#&%$.%"727*#&%-&%&"#$=+.+B$4+,(%-&%&(I*+$<+&(#7%;%47("&*)$4+,(%-&%4$.7*@%47(%=$"&%
&(%4+&(4+$%;%#&4(7.7A/$%$4#'$.+B$-$>%La Agencia est? publicando esta versi,n actualizada 2021 
de la Gu/a de Estabilizaci,n para productos de Carne de res y de Ave (Ap3ndice B 
Revisado) para reemplazar todas las versiones anteriores. 
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Cambios de versiones anteriores 
 
 

!"#$%A'/$%47(%I&4:$%-+4+&<=*&%UT@%]Y]U%&"%-&I+(+#+)$>%&.%E9F9%$4#'$.+B$*?%&"#$%A'/$%"&AK(%

"&%(&4&"+#&@%4'$(-7%:$;$%('&)$%+(I7*<$4+,(%-+"27(+=.&>%
!

!.% E9F9% *&$.+B,% .7"% "+A'+&(#&"% 4$<=+7"% $% &"#$% A'/$% 2$*$% *&I.&D$*% .7"% 47<&(#$*+7"%
*&4+=+-7"%&(%)&*"+7(&"%2*&)+$"@%-'*$(#&%&.%2&*+7-7%-&%47<&(#$*+7"%-&%.$%)&*"+,(%$(#&*+7*%
;@%2$*$%+(4.'+*%+(I7*<$4+,(%4+&(#/I+4$%$-+4+7($.>%

!

Para el Ap1ndice B, el FSIS hizo cambios para especificar: 

 
• C%*, 70"'72+*, 3+, +2;)'%A'+2#7, 0%)%, 0)73$"#7*, 5KI, D, L5KI, 3+, "7""'>2, &+#%&H, +*#M2,
'2"&$'37*,+2,&%,K%?&%,N,+,'2"7)07)%2,&%*,70"'72+*,%2#+)'7)+*H,NH,OH,P,D,Q,"7A7,70"'72+*,

N<NH,N<OH,N<P,D,N<Q< 
!

• C%*, 70"'72+*, 3+, +2;)'%A'+2#7, 0%)%, 0)73$"#7*, 0%)"'%&A+2#+, "7"'2%37*H, +*#M2,
'2"&$'3%*,+2,$2%,K%?&+,%0%)#+,/K%?&%,O8,+,'2"&$D+2,&%,%2#'=$%,R0"'>2,N,"7A7,R0"'>2,

O<N< 
!

• C%*,K%?&%*,N,D,O,+2$A+)%2,&7*,0%)MA+#)7*,").#'"7*,3+,70+)%"'>2,3+,"%3%,70"'>2< 
!

• S2%,70"'>2,%3'"'72%&,0%)%,0)73$"#7*,0%)"'%&A+2#+,"7"'2%37*H,R0"'>2,O<O< 

• I*+,+2;)'%A'+2#7,+2,;%*+,N,3+,&%,70"'>2,N<O,3+,NOT,%,UTV,W,3+?+,7"$))'),+2,X,N,F7)%< 
!

• Y$+, +&, #'+A07, 3+, '2")+A+2#7Z, 3+, #+A0+)%#$)%, /GSKB07), *$*, *'=&%*, +2, '2=&1*Z8, 3+, &%,
R0"'>2,O<N,0%)%,0)73$"#7*,0%)"'%&A+2#+,"7"'2%37*,3+?+,&'A'#%)*+,%,X,N,F7)%H,+2#)+,[T,D,

NPTVW<, +&, W\:\, +]#+23'>, +&, GSK, F%*#%, P, F7)%*, +2, &%, R0"'>2, O<O, 0%)%, 0)73$"#7*,

0%)"'%&A+2#+, "7"'2%37*H, "$%237, +&, 0)73$"#7, "$A0&+, "72, &7*, 0%)MA+#)7*, 70+)%#'67*,

").#'"7*,+2,"72"+2#)%"'72+*,3+,*%&H,2'#)'#7,D,$2,%"+&+)%37),3+,"$)%37,*$;'"'+2#+,0%)%,+&,

0)70>*'#7< 
!

• L$+6%*,70"'72+*,N<[,^,N<U,@$+,7;)+"+2,$2,#'+A07,3+,+2;)'%A'+2#7,%3'"'72%&,3$)%2#%,&%,
0)'A+)%,;%*+,3+,+2;)'%A'+2#7< 

,

• Y$+,0%)%,$*%),&%,R0"'>2,N<PH,&7*,+*#%?&+"'A'+2#7*,3+?+2,'2"7)07)%),%&,A+27*,O[T,
00A,3+,+)'#7)?%#7,3+,*73'7,7,%*"7)?%#7H,_$2#%A+2#+,"72,%&,A+27*,NTT,00A,3+,2'#)'#7,

3+,*73'7,%`%3'37,/D%,*+%,3+,$2%,;$+2#+,0$)';'"%3%,7,2%#$)%&H, #%&,"7A7,+&,07&67,3+,

%0'78< 
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!
• Y$+, &%*, ;$+2#+*, 2%#$)%&+*, 3+, 2'#)'#7, D, %*"7)?%#7, 27, 3+?+2, A+("&%)*+, "72, ;$+2#+*,
0$)';'"%3%*,7,*'2#1#'"%*< 

,

• +&,W\:\,)+#')>,&%,)+"7A+23%"'>2,3+,+2;)'%A'+2#7,3+,NOT,%,UT,aW,+2,O,F7)%*,3+,&%,R0"'>2,
N<Q,DH, &%, )++A0&%(>,"72,+&,0%)MA+#)7,70+)%#'67,").#'"7,3+,@$+,+&,0)7"+*7,"%$*%,$2%,

"%.3%,"72#'2$%,+2,&%,#+A0+)%#$)%,3+&,0)73$"#7< 
,

• E%)%,*707)#%),#73%*,&%*,70"'72+*,3+,+2;)'%A'+2#7H,*+,F%2,'2"&$'37,'26+*#'=%"'>2,%3'"'72%&,
D, )+*$&#%37*, 3+, A73+&%A'+2#7H, $*%237, A73+&7*, 3+, +2;)'%A'+2#7, %"#$%&'(%37*, D,

6%&'3%37*H,+2,+&,!2+]7,4P<,b73+&%37,A'")7?'7&>='"7,E)+3'"#'67,3+,\707)#+,W\:\,0%)%,

R0"'72+*,3+,I2;)'%A'+2#7,NBC7=,/0M='2%,[T8< 
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• E%)%, 3%), *707)#+, %, &7*, 0)7"+*7*, 3+, #7"'2+#%, D, 0$3.2, 3+, )+"7)#+*H, +&, W\:\, %"#$%&'(>,
)+;+)+2"'%*,%,&%,'26+*#'=%"'>2,+2,+&,!2+]7,4U<,I&,$*7,3+,!)#."$&7*,E+)'73.*#'"7*,0%)%,3%),

*707)#+,%,&7*,E)7"+3'A'+2#7*,!&#+)2%#'67*,3+,I*#%?'&'(%"'>2,7,I2;)'%A'+2#7,/0M='2%,UT8,

0%)%,%?7)3%),&7*,"7A+2#%)'7*,*7&'"'#%237,*707)#+,%,3'"F7*,0)7"+*7*< 
,

• 5+"7A+23%"'72+*,0)M"#'"%*,0%)%,A+_7)%),+&,+2;)'%A'+2#7,3+,0)73$"#7*,+2,+&,!2+]7,
4Q<, E%*7*, @$+, E$+3+, K7A%), $2, I*#%?&+"'A'+2#7, 0%)%, I2;)'%), 0)73$"#7*, bM*,

5M0'3%A+2#+< 
!

• J723+,F%D%,6%".7*,/c+),4)+"F%*,G'+2#.;'"%*,#%&,"7A7,&7,'23'"%,&%,K%?&%,P,/0M='2%,Od88H,
*+,073)M2,$*%),&%*,)+"7A+23%"'72+*,3+,*$,=$.%,3+,+2;)'%A'+2#7,%2#+)'7)H,F%*#%,@$+,

*+,F%D%,*+,F%D%,"$&A'2%37,&%,'26+*#'=%"'>2,0%)%e 
!

U> E)73$"#7*,27B:2#%"#7*,3+,=)%2,#%A%`7,@$+,27,*+,0$+3+2,+2;)'%),*$;'"'+2#+A+2#+,
)M0'37,0%)%,3%),*+=$'A'+2#7,%,&%*,2$+6%*,70"'72+*,K%?&%,N<%

!

]> 0)73$"#7*,0%)"'%&A+2#+,#+)A7B#)%#%37*H,%F$A%37*H,@$+,"72#'+2+2,2'#)'#7,D,
+)'#7)?%#7, 7, %*"7)?%#7H, @$+, #'+2+2, &%)=7*, #'+A07*, 3+, '2")+A+2#7, 3+,

#+A0+)%#$)%,D,+2;)'%A'+2#7,DH,@$+,27,0$+3+2,)+=')*+,07),&%*,70"'72+*,3+,&%,

K%?&%,O<%
!

Z> C%, #7"'2+#%, %F$A%3%, @$+, "72#'+2+, 2'#)'#7, D, +)'#7)?%#7, f, %*"7)?%#7H, @$+, 27,
0$+3%2,)+=')*+,07),&%,R0"'>2,N<P,D%,@$+,&%,"7A?'2%"'>2,#'+A07,3+,&+#%&'3%3,D,

#+A0+)%#$)%,*+,&7=)%H,0+)7,&%,F$A+3%3,)+&%#'6%,27,+*,%?7)3%3%<%
!

T> C%,'2A+)*'>2,7,"$)%37,+2,*+"7,3+,0)73$"#7*,@$+,"72#'+2+2,2'#)'#7,D,$*%2,#'+A07,
3+,+@$'&'?)'7,+2,&$=%),3+,+)'#7)?%#7,7,%*"7)?%#7H,0+)7,27,0$+3+2,"$A0&'),"72,&%*,

70"'72+*,3+,+2;)'%A'+2#7,*'2,2'#)'#7H,+2,&%,K%?&%,N,/0%)%,0)73$"#7*,"7"'2%37,%,

&+#%&'3%3,#7#%&8,7,K%?&%,O,/0%)%,0)73$"#7*,27,"7"'2%37*,%,&+#%&'3%3,#7#%&8<%
!

[> C7*,0)73$"#7*,@$+,"72#'+2+2,2'#)'#7,D,$*%2, #'+A07,3+,+@$'&'?)'7,+2, &$=%),3+,
+)'#7)?%#7,7,%*"7)?%#7H,0+)7,27,#'+2+2,$2%,"72"+2#)%"'>2,3+,*%&A$+)%,g,hi,

0%)%,"$A0&'),"72,&%,R0"'>2,N<Q<%
!

_> C7*,3+*07_7*,+*"%&3%37*,@$+,27,*+,0$+3+2,+2;)'%),*$;'"'+2#+A+2#+, )M0'37,
0%)%,*7A+#+)*+,%,&%*,2$+6%*,70"'72+*,"72;7)A+,%,&%,K%?&%,O<%

!

Para el Ap1ndice B, el FSIS elimin>: 

 
• 5+"7A+23%"'72+*,+*0+".;'"%*,0%)%,7?#+2+),$2%,+]+2"'>2,0%)%,0+)A'#'),+&,")+"'A'+2#7,
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3+,OBC7=,3+,C. perfringens 3$)%2#+,+&,+2;)'%A'+2#7<,I*#%,'2;7)A%"'>2,*+,+&'A'2>H,D%,

@$+,+)%, '2#+)0)+#%3%,%0&'"M237*+,%, #737*, &7*,+*#%?&+"'A'+2#7*H, "$%237,+2, )+%&'3%3,

%0&'"%?%, 0%)%, +*#%?&+"'A'+2#7*, @$+, 2+"+*'#%?%2, *707)#+, 0%)%, $2, A+27), 2'6+&, 3+,

+*07)%*,+2,*$,;$+2#+,3+,0)73$"#7<,!3+AM*H,+&,W\:\,27,F%,)+"'?'37,*7&'"'#$3,%&=$2%,3+,

+]+2"'72+*H,0+)7,&7*,+*#%?&+"'A'+2#7*,073).%2,)+@$+)'),$2%,+]+2"'>2,+2,+&,;$#$)7,/d,

GW5,PTP<N/F8,D,d,GW5,PUN<P/?88< 
!

1-+4+7($.%$%&"#7"%4$<=+7"@%&.%I7*<$#7%-&%A'/$"%I'&%*&&"#*'4#'*$-7%2$*$%I$4+.+#$*%"'%'"7@%
#$.%47<7%.7%-&"4*+=&%.$%"+A'+&(#&%"&44+,(>%
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Como	Usar	esta	Guía	de	Manera	Efectiva	
	

c$.%47<7%"&%&J2.+4,%2*&)+$<&(#&%&(%.7"%R$<=+7"%-&%d&*"+7(&"%O*&)+$"@%&.%I7*<$#7%-&%
A'/$%I'&%*&&"#*'4#'*$-7%2$*$%I$4+.+#$*%"'%'"7>%C$%A'/$%&"#?%&"2&4/I+4$<&(#&%7*A$(+B$-$%
2$*$%+(4.'+*%.7"%"+A'+&(#&"%#&<$"%&(%&.%4'&*27%-&.%-74'<&(#7H%

!

• 5'+*=7,4'7&>='"7,3$)%2#+,&%,+*#%?'&'(%"'>2< 
!

• 5+@$+)'A'+2#7*, 27)A%#'67*, %*7"'%37*, "72, &%, ;%?)'"%"'>2, '27"$%, 3+, 0)73$"#7*,
+*#%?'&'(%37*,#+)A7B#)%#%37*,D,0%)"'%&A+2#+,#+)A7B#)%#%37*< 

!
• C%*,70"'72+*,@$+,0$+3+2,$*%),&7*,+*#%?&+"'A'+2#7*,0%)%,+6'#%),+&,")+"'A'+2#7,3+&,
G< perfringens D,7#)7*,0%#>=+27*< 

!
• E)7"+*7*,@$+,27,#'+2+2,'26+*#'=%"'>2,F7A7&7=%3%,3'*072'?&+,/4)+"F%*,G'+2#.;'"%*8,DH,
70"'72+*, @$+, &7*, +*#%?&+"'A'+2#7*, 0$+3%2, $*%), F%*#%, @$+, F%D%, '26+*#'=%"'>2,

3'*072'?&+< 
!

• 5+"7A+23%"'72+*,0%)%,+6%&$%),+&,I2;)'%A'+2#7,3+,J+*6'%"'>2< 

• 5+"$)*7*,0%)%,+&,*707)#+,%&#+)2%#'67 
!

C$%+(I7*<$4+,(%+(4.'+-$%&(%&.%4'&*27%-&%.$%A'/$%#+&(&%2*72,"+#7"%-&%"727*#&%4+&(#/I+47%
G'&%2'&-&%"&*%'"$-7%&(%"/%<+"<7@%27*%&"#$=.&4+<+&(#7"%G'&%4'<2.$(%47(%&.%!.&<&(#7%
U%-&%)$.+-$4+,(%0S%RE6%TUV>T0$80U88%;@%2$*$%-$*%"727*#&%$%-&4+"+7(&"%-&.%$(?.+"+"%-&%
*+&"A7%0S%RE6%TUV>[0$80U88>%

!

C7"%"+A'+&(#&"%#&<$"%&"#?(%+(4.'+-7"%&(%.7"%1(&J7"%-&%.$%A'/$H%
!

• 5+"$)*7*,0%)%,+&,*707)#+,%&#+)2%#'67 
!

• 5+"7A+23%"'72+*,0%)%,+6%&$%),&%*,3+*6'%"'72+*,3+,"7""'>2< 
!

C$%+(I7*<$4+,(%"'<+(+"#*$-$%&(%.7"%1(&J7"%(7%&"%"'I+4+&(#&%2$*$%"&*%'"$-$%47<7%K(+47%
"727*#&% ;@% "&% (&4&"+#$% -74'<&(#$4+,(% $-+4+7($.>% O7*% &D&<2.7H% !"#$% A'/$% 47(#+&(&%
1(&J7"%47(%&.% *&"'<&(%-&%$*#/4'.7"%4+&(#/I+47">%9+(%&<=$*A7@% .7"% *&"K<&(&"%(7%"7(%
47("+-&*$-7"%'(%"727*#&%$-&4'$-7%27*%"/%<+"<7"@%;$%G'&%(7%47(#+&(&(%.7"%-&#$..&"%-&%
-+4:7% &"#'-+7>% !"% 27*% &"7@% G'&% .7"% &"#$=.&4+<+&(#7"% -&=&(% #&(&*% #7-$% .$% 472+$% -&.%
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$*#/4'.7@%$*4:+)$-7%47<7%"727*#&%4+&(#/I+47%&(%"'%9+"#&<$%1OORR>%C7"%*&"K<&(&"%"7(%
"'<+(+"#*$-7"% 2$*$% $;'-$*% $% .7"% &"#$=.&4+<+&(#7"% $% +-&(#+I+4$*% $*#/4'.7"% 2&*+7-/"#+47"%
*&.$4+7($-7"% 47(% "'% 2*74&"7>% R$-$% &"#$=.&4+<+&(#7% (&4&"+#$% -&#&*<+($*% "+% .7"%
2$*?<&#*7"% 72&*$#+)7"% -&% '(% &"#'-+7% &(% 2$*#+4'.$*@% 47+(4+-&(% 47(% .7"% 2*74&"7"% -&.%
&"#$=.&4+<+&(#7>%
%
C7"% &"#$=.&4+<+&(#7"% (7% &"#?(% .+<+#$-7"% $.% '"7% -&% $*#/4'.7"% 4+&(#/I+47"% -&#$..$-7"% ;%
*&"'<+-7"%47<7%"727*#&>%1-&<?"@%.$%A'/$%47(#+&(&%*&47<&(-$4+7(&"%2$*$%&)$.'$*%.$%
+(74'+-$-%-&.%2*7-'4#7%&(%4$"7%-&%'($%-&")+$4+,(>%!"#$%+(I7*<$4+,(%(7%"&%47("+-&*$%
47<7% "727*#&% $-&4'$-7% &(% "/% <+"<$@% ;$% G'&% .7"% &"#$=.&4+<+&(#7"% -&=&(% *&$.+B$*%
<7-&.$-7%<+4*7=+7.,A+47% 2*&-+4#+)7% ;% 2'&-&(% *&$.+B$*%<'&"#*&7% ;% 2*'&=$"% 2$*$% -$*%
"727*#&%$% .$%-+"27"+4+,(%-&%2*7-'4#7>%e#*$% +(I7*<$4+,(% +(4.'+-$%&(% .7"%1(&J7"% #+&(&%
2*72,"+#7%"'2.&<&(#$*+7>%
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Preguntas	con	Respecto	a	Temas	en	esta	Guía	
	

9+% -&"2'3"% -&% .&&*% &"#$% A'/$@% "+A'&% #&(+&(-7% +(G'+&#'-&"@% E9F9% *&47<+&(-$% ='"4$*%
1*#/4'.7"%-&%R7(74+<+&(#7%OK=.+47%0`O*&A'(#$"%;%6&"2'&"#$"%OK=.+4$"b8%&(%.$%=$"&%-&%
-$#7"% $"fE9F9>% 9+% -&"2'3"% -&% ='"4$*% &(% .$% =$"&% -&% -$#7"@% '"#&-% "+A'&% #&(+&(-7%
+(G'+&#'-&"@%&()/&.$"%$%.$%eI+4+($%-&%O7./#+4$"%;%g&"$**7..7%-&%O*7A*$<$"@%27*%<&-+7%-&%
$"fE9F9%;%"&.&44+7(&%APPCC Desviación y APPCC Validación 27*%c+27%-&%=K"G'&-$%7%27*%
#&.3I7(7%$.%h7>%UQXYYQ]ZZQZSZ[>%

!

g74'<&(#$*% &"#$"% 2*&A'(#$"% .&% $;'-$% $.% E9F9% $% <&D7*$*% ;% *&I+($*% .$"% )&*"+7(&"%
2*&"&(#&"%;%I'#'*$"%-&%.$%A'/$%;@%&<+"+7(&"%$"74+$-$">%



!

Gu!a	de	Estabilizaci"n	FSIS		
para	productos	de	Carne	de	res	y	de	Ave	(Ap#ndice	B	Revisado)	

	
Antecedentes	

¿Qué	es	Estabilización?	
	

!"#$=+.+B$4+,(% &"% &.% 2*74&"7% -&% 2*&)&(+*% 7% .+<+#$*% &.%
4*&4+<+&(#7%-&%=$4#&*+$%A&(&*$-7*$%-&%&"27*$"@%4$2$B%
-&% 2*7-'4+*% #7J+($"@% ;$% "&$% &(% &.% 2*7-'4#7% 7% &(% &.%
+(#&"#+(7%:'<$(7%-&"2'3"%-&%47("'<7>%0d&*%1(&J7%5U>%
R$*$4#&*/"#+4$"%-&%pat,genos R.7"#*+-+'<%2?A+($%TU%2$*$%
<?"%+(I7*<$4+,(%"7=*&%=$4#&*+$%A&(&*$-7*$%-&%&"27*$"8>%
C7"% &"#$=.&4+<+&(#7"% 27-*?(% '"$*% '($% )$*+&-$-% -&%
-+I&*&(#&"%2*74&"7"%-&%&"#$=+.+B$4+,(@%47<7H%

!
• I2;)'%A'+2#7< 
• G72*+)6%"'>2,3+,"%&7),/+_<e,G72*+)6%"'>2,3+,"%&7),
+2,*70%*H,%2#+*,3+&,+A0%"%37,+2,"%&'+2#+8< 

• R?*+)6%),D,A%2#+2+),"'+)#7*,2'6+&+*,3+,0jH,i,3+,
*%&A$+)%, /*%&8, "72"+2#)%"'>2,+2,+&, 0)73$"#7H, 7,

%"#'6'3%3,3+&,%=$%< 
!

C$% &"#$=+.+B$4+,(% &"% '(% 47(#*7.% +<27*#$(#&% &(% .$%
+(74'+-$-% -&% $.+<&(#7"@% 47(#*$% &.% 4*&4+<+&(#7% -&%
2$#,A&(7"%&(%2*7-'4#7"%$.+<&(#+4+7">%

!
productos	y	Procesos	Cubiertos	por	esta	Guía	

!"#$% A'/$% $=7*-$% .$% &"#$=+.+B$4+,(% -&% 2*7-'4#7"% -&%
R$*(&%-&%*&"%;%-&%1)&%-&"2'3"%-&%.$%$2.+4$4+,(%-&%'(%
#*$#$<+&(#7%#3*<+47%47<2.&#7%7%2$*4+$.>%

!

C7"% &"#$=.&4+<+&(#7"% 2'&-&(% '"$*% .$"% e24+7(&"% -&%
!(I*+$<+&(#7%-&.%E9F9%-&%.$%c$=.$%U%2$*$%2*7-'4#7"%G'&%
(7%47(#+&(&(%(+#*+#7%(+%&*+#7*=$#7%7%$"47*=$#7% 0&"%-&4+*H%
e24+7(&"%U>U>@%U>]>%U>[QU>X8@%+(4.';&(-7%&(I*+$<+&(#7%-&%
2*7-'4#7"%47<7%$**7B@%2$"#$%;%I*/D7.&"%0)&*%E9F9%9727*#&%
2$*$% .$% 12.+4$4+,(% -&% e24+7(&"% U>U@% U>]@% U>[QU>X% 2$*$%
1**7B@%O$"#$@%;%E*/D7.&"%2?A+($%_U8>%

!

productos	No	Cubiertos	por	esta	Guía	

DEFINICIONES 
IMPORTANTES 
Estabilizaci>n +*, +&, 0)7"+*7, 3+,
0)+6+2'), 7, &'A'#%), +&, ")+"'A'+2#7, 3+,

?%"#+)'%, =+2+)%37)%, 3+, +*07)%*H,

"%0%(,3+,0)73$"'),#7]'2%*H,D%,*+%,+2,

+&,0)73$"#7,%2#+*,3+,"72*$A7,7,+2,

+&, '2#+*#'27, F$A%27, 3+*0$1*, 3+,

"72*$A7<, C7*, +*#%?&+"'A'+2#7*,

073)M2, $*%), $2%, 6%)'+3%3, 3+,

3';+)+2#+*, 0)7"+*7*, 3+,

+*#%?'&'(%"'>2H, "7A7, +2;)'%A'+2#7H,

"72*+)6%"'>2,3+,"%&7),DH,7?*+)6%),D,

A%2#+2+),"'+)#7*,2'6+&+*,3+,%"#'6'3%3,

3+,0j,7,%=$%<%
!
Las esporas bacterianas %)+, "1&$&%*,
'2%"#'6%*,@$+,0$+3+2,*7?)+6'6'), ,%,

"723'"'72+*, %A?'+2#%&+*, @$+,

27)A%&A+2#+,A%#%).%2,&%%
?%"#+)'%<,I*#%*,"723'"'72+*,'2"&$D+2,

%&#%,#+A0+)%#$)%H,%&#%,'))%3'%"'>2,ScH,

3+*+"%37H, 3%`7, @$.A'"7, DH,

3+*#)$""'>2, +2('AM#'"%<, C%,

+]#)%7)3'2%)'%, )+*'*#+2"'%, %, #%&+*,

+*;$+)(7*H, &+*, 3%2, $2%, 'A07)#%2"'%,



!
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C7"% 2&"4$-7"% -&.% 7*-&(% 9+.'*+I7*<&% 0&D>% 5$A*&8% "&%
47("+-&*$(% 4$*(&@% -&% 47(I7*<+-$-% 47(% .$% EMF1>% 9+(%
&<=$*A7@% &.% 2&"4$-7% -&.% 7*-&(% 9+.'*+I7*<&% ;% .7"%
2*7-'4#7"%-&%2&"4$%(7%&"#?(%4'=+&*#7"%27*%&"#$%i'/$%-&%
!"#$=+.+B$4+,(@%;$%G'&%.$"%724+7(&"%-&%.$%%
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A'/$%"7.7%:$(%"+-7%)$.+-$-$"%2$*$%2*7-'4#7"%-&%A$($-&*/$>%
!

C7"% &"#$=.&4+<+&(#7"% 27-*?(% '"$*% la Guía de la FDA sobre Riesgo y Controles de 

productos de Pesca 7%.$%9&44+,(%ZQ[YU>UT%"7=*&%!(I*+$<+&(#7%-&.%R,-+A7%1.+<&(#+4+7%-&%
.$%Eg1%-&.%]YUV@%47<7%"727*#&%"7=*&%&(I*+$<+&(#7%-&%2&"4$-7%-&.%7*-&(%9+.'*+I7*<&>%C$%
A'/$%-&%&(I*+$<+&(#7%G'&%"&%:$;$%&(%&.%R,-+A7%1.+<&(#+4+7%-&%.$%Eg1%"&%$=7*-$%<?"%
$-&.$(#&@% &(% &.% 1(&J7% 5_>%e#*$"%i'/$"% -&% O*74&"7"% O'=.+4$-$"% "7=*&% !(I*+$<+&(#7%
2?A+($%VV>%

!

E%)%,AM*, '2;7)A%"'>2,*7?)+, &7*,)+@$+)'A'+2#7*,27)A%#'67*,3+&,W\:\,)+&%"'72%37*,"72,

0+*"%37,3+&,7)3+2,\'&$)';7)A+H,6+),Guía de Cumplimiento FSIS para Establecimientos 

que Sacrifican o Procesan Pescado Siluriforme o Productos de Pesca <%
!

Riesgo	Biológico	de	Preocupación	Durante	Estabilización	

C$%"+A'+&(#&%"&44+,(%&"#?%-+"&L$-$%2$*$%47<2.&<&(#$*%la Guía de Riesgos y Control 

FSIS de Carne de Res y de Ave ;@%2$*$%7I*&4&*%<$;7*%$#&(4+,(%$%.7"%&"#$=.&4+<+&(#7"@%
&(%.$%*&$.+B$4+,(%-&%$(?.+"+"%-&%*+&"A7%$%2*7-'4#7"%#&*<7Q#*$#$-7"%-&%4$*(&%-&%*&"%;%-&%
$)&@%-&%47(I7*<+-$-%47(%&.%S%RE6%TUV>]0$80U8%;@%2$*$%-$*%"727*#&%$%.$"%-&4+"+7(&"%-&.%
$(?.+"+"%-&%*+&"A7@%-&%47(I7*<+-$-%47(%&.%S%RE6%TUV>[0$80U8>%

!

C7"%2*+(4+2$.&"%*+&"A7"%-&%2*&74'2$4+,(%-'*$(#&%&(I*+$<+&(#7%;%47("&*)$4+,(%-&%4$.7*%"7(H%
!

• El C. perfringens D 
• El C. botulinum< 

!

El Clostridium &"%'($%=$4#&*+$%A*$<27"+#+)$@%A&(&*$-7*$%-&%&"27*$"@%&(%I7*<$%-&%)$*$@%
G'&%2'&-&%"'*A+*%;$%"&$%47<7%43.'.$"%)&A&#$#+)$"%043.'.$"%$4#+)$"%G'&%2'&-&(%4*&4&*@%
<'.#+2.+4$*"&%;@%2*7-'4+*%#7J+($"8%7%&"27*$"%043.'.$"%+($4#+)$"%*&"+"#&(#&"%$.%4$.7*%;%7#*$"%
47(-+4+7(&"%&J#*&<$"8>%C$"%43.'.$"%)&A&#$#+)$"%2'&-&(%2*7-'4+*%&"27*$"%;%&"#$"@%$%"'%
)&B@%2'&-&(%A&*<+($*%-&%('&)7%&(%43.'.$"%)&A&#$#+)$">%Por lo regular, .7"%R.7"#*+-+'<%
0#$(#7%&(%43.'.$"%)&A&#$#+)$"%47<7%&(%&"27*$"8%"&%&(4'&(#*$(%&(% .$% #+&**$%;%&.%$A'$>%
!"#7"%"7(%7*A$(+"<7"%$($&*,=+47"\%&(%7#*$"%2$.$=*$"@%2'&-&(%4*&4&*%"+(%(&4&"+-$-%-&%
7J/A&(7>%Los Clostridium no crecen bien en presencia de cantidades normales de ox/geno; sin 
embargo, no necesitan ausencia total de ox/geno para prosperar>% !"#$% &"% '($% +<27*#$(#&%
47("+-&*$4+,(%2$*$%4'$(-7%.7"%&"#$=.&4+<+&(#7"%&)$.K$(%*+&"A7"@%-+"&L$(%2*74&"7"%;@%
&)$.K$(% .$% -74'<&(#$4+,(% "727*#&% 2$*$% 2*&)&(+*% &.% crecimiento de R.7"#*+-+'<% ;% .$%
I7*<$4+,(%-&%&"27*$"@%27*G'&%(7%"&*/$%$2*72+$-7%$"'<+*%G'&%.7"%Clostridium (7%"&$(%'(%
*+&"A7% -&% 2*&74'2$4+,(@% "7.7% 27*G'&% :$;$% 7J/A&(7% 2*&"&(#&>% F(4.'"7% .7"% 2*7-'4#7"%
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&J2'&"#7"%$.%7J/A&(7%27-*/$(%I$4+.+#$*%&. crecimiento de R.7"#*+-+'<>%
!

C7"%2*7-'4#7"%-&%R$*(&%-&%*&"%;%-&%1)&%27-*/$(%)&*"&%47(#$<+($-7"%47(%Clostridium 

-'*$(#&% .7"% 2*74&"7"% -&% <$#$(B$% ;% -&"2+&4&% ;@% 27*% 47(#$<+($4+,(% 4*'B$-$% &(% &.%
$<=+&(#&%-&%2*74&"$<+&(#7@%$(#&%47(-+4+7(&"%+("$.'=*&">%F(A*&-+&(#&"%$L$-+-7"@%#$.&"%
47<7%&"2&4+$"%;%:+&*=$"@%2'&-&(%47(#*+='+*%$%.$%4$(#+-$-%-&%esporas de%R.7"#*+-+'<%&(%
2*7-'4#7"%-&%R$*(&%-&%*&"%;%-&%1)&@%4*'-7"%&.$=7*$-7"%47(%4744+,(^%#&*<7Q#*$#$-7">%
O7*%&D&<2.7@%&(%'(%&"#'-+7@%las esporas C. perfringens I'&*7(%$+".$-$"%&(%'(%XYj%-&%.$"%
[T%-+"#+(#$"%&"2&4+$"%;%:+&*=$"%0N'(&D$%;%97I7"@%]YUY8>%
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¿Por	qué	las	Esporas	de	Clostridium	Sobreviven	a	la	Cocción?	

R7<7%"&%&J2.+4,%2*&)+$<&(#&@% .7"%2*7-'4#7"%-&%4$*(&%4*'-$%-&% *&"%;%-&%$)&%2'&-&(%
)&*"&% 47(#$<+($-7"% 47(% &"27*$"% -&% Clostridium ;% 43.'.$"% )&A&#$#+)$">% R$.&(#$*%
2*7-'4#7"%-&%4$*(&%-&%*&"%;%-&%$)&%$%.&#$.+-$-%#7#$.%04744+,(8%A&(&*$.<&(#&%&"%"'I+4+&(#&%
2$*$% -&"#*'+*% 43.'.$"% )&A&#$#+)$"\% "+(% &<=$*A7@% =$D7% &"#$"% <+"<$"% 47(-+4+7(&"@% .$"%
&"27*$"% 27-*/$(% "7=*&)+)+*% $% .$% 4744+,(% ;% <'.#+2.+4$*"&% -'*$(#&% &.% &(I*+$<+&(#7@% $(#&%
47(-+4+7(&"% G'&% I$)7*&B4$(% "'% 4*&4+<+&(#7% 0E+A'*$% U8>% C$% -&"#*'44+,(% -&% 43.'.$"%
)&A&#$#+)$"%0-&%Clostridium $.%+A'$.%G'&%-&%=$4#&*+$%47<7%.$%Salmonella@%.$%!"4:&*+4:+$%
R7.+% 2*7-'4#7*$ de toxina Shiga* 09c!RQ% 27*% "'"% "+A.$"% &(% +(A.3"P8@% ;% <+4*7=+7#$%
$'#,4#7(78%-'*$(#&%&.%#*$#$<+&(#7%#3*<+47%-&D$%274$%47<2&#&(4+$%2$*$%G'&%.7"%2$#,A&(7"%
A&(&*$-7*&"% -&% &"27*$"% 2'&-$(% 4*&4&*% -'*$(#&% &.% &(I*+$<+&(#7>% C$"% 47(-+4+7(&"%
$($&*,=+4$"@%-&%(7%*&I*+A&*$4+,(@%I$4+.+#$(%.$%<'.#+2.+4$4+,(%;%4*&4+<+&(#7%-&%2$#,A&(7"%
A&(&*$-7*&"%-&%&"27*$">%9+%&.%&(I*+$<+&(#7%&"%*?2+-7@%&.%4*&4+<+&(#7%2'&-&%.+<+#$*"&%$%
(+)&.&"% "&A'*7">% 9+(% &<=$*A7@% "+% &.% &(I*+$<+&(#7% &"% .&(#7@% 2'&-&% -$*"&% '(% &J4&"+)7%
4*&4+<+&(#7>%FA'$.<&(#&@%$G'&..$"%"+#'$4+7(&"%-7(-&%.7"%2*7-'4#7"%-&%4$*(&%-&%*&"%;%-&%
$)&% 474+($-7"% "+(% $.4$(B$*% .&#$.+-$-% #7#$.% ;@% .'&A7% &(I*+$-7"@% 27-*/$(% 2*72+4+$*% '(%
$<=+&(#&%+-&$.%2$*$%&.%4*&4+<+&(#7%-&%C. perfringens ;%C. botulinum>%!"#7%"&%-&=&%$%G'&%
2'&-&%-$*"&%'(%=*7#&%$4'<'.$#+)7%-'*$(#&% .$"% I$"&"%-&%4$.&(#$<+&(#7%;%&(I*+$<+&(#7%
2$*4+$.>%C$%4744+,(%27*%2$*#&%-&.%47("'<+-7*@%)&(-&-7*@%'%7#*7%'"'$*+7%I+($.@%27-*/$%(7%
&.+<+($*%&"#$%=$4#&*+$%7%.$"%#7J+($"%G'&%"&%I7*<$(%&(%.7"%2*7-'4#7"%-&%4$*(&%-&%*&"%;%-&%
$)&@%&"2&4+$.<&(#&@% "+% 4*&4&(%$%(+)&.&"%&.&)$-7">%O7*% .7% #$(#7@%&"% +<27*#$(#&%G'&%'(%
&"#$=.&4+<+&(#7%2*7-'4#7*%-&%4$*(&%-&%*&"%;%-&%$)&@%47(#*7.&%&.%4*&4+<+&(#7%-&%=$4#&*+$%
&(% .7"% 2*7-'4#7"% $.% <?J+<7% 27"+=.&@% $(#&"% G'&% 3"#7"% ..&A'&(% $.% '"'$*+7% I+($.% 7%
47("'<+-7*>%

!

El C. perfringens y C. botulinum generadores de esporas que pueden sobrevivir a la 
cocci>n. 

 
Las esporas pueden germinar y crecer durante el enfriamiento. 

 
Enfriar productos rMpidamente, limitarM el crecimiento del pat>geno y mantendrM 

al alimento inocuo. 
 

 

Figura 1. Representaci>n esquemMtica de c>mo se pueden formar las esporas, germinar 
y, crecer en productos de carne de res y de ave despu1s de la aplicaci>n de calor. 
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Consideraciones	Generales	en	el	Diseño	de	Sistemas	APPCC	
para	Controlar	el	Crecimiento	de	Clostridium	

Estabilización	en	el	Sistema	APPCC		
	

!.%E9F9%:$%-&I+(+-7%&"#?(-$*&"%-&%-&"&<2&L7%&(%.$%(7*<$#+)+-$-%2$*$%.$%&"#$=+.+B$4+,(%
-&%2*7-'4#7"%#&*<7Q#*$#$-7"%&"2&4/I+47"@%47<7%.7%-&#$..$%&.%1(&J7%5]>%!"#?(-$*&"%-&%
g&"&<2&L7%-&%!"#$=+.+B$4+,(%E9F9%7%C/<+#&"%-& crecimiento de R.7"#*+-+'<%02?A+($%TV8>%
!"#7"% &"#?(-$*&"% -&% -&"&<2&L7% &"#$=.&4&(% (+)&.&"% 2&*<+"+=.&"% -&% 4*&4+<+&(#7% -&%
=$4#&*+$%A&(&*$-7*$%-&%&"27*$"%2&*<+#+-7%-'*$(#&%.$%&"#$=+.+B$4+,(>%%

!
• C%, "%)2+, 3+, )+*, 5KI, "7"'2%3%H, )7*#'(%3%H, 7, +2,
"72*+)6%H, 3+?+, *+), +*#%?'&'(%3%, 0%)%, +6'#%), &%,

A$&#'0&'"%"'>2, 3+, A'")7)=%2'*A7*, #7]'=12'"7*H, #%&,

"7A7, +&, C. botulinum D, $2%, A$&#'0&'"%"'>2, 3+, G<,

0+);)'2=+2*, no mayor a 1-Log.   1-Log 0%)%, 3%),

"$A0&'A'+2#7,%&,d,GW5,PNU<Nk/%8/O8< 
!

• C%*, F%A?$)=$+*%*, 3+, "%)2+, 3+, )+*, 5KI, 27,
"$)%37*H, 3+?+2, +*#%?'&'(%)*+, 0%)%, 'A0+3'), &%,

A$&#'0&'"%"'>2, 3+, A'")77)=%2'*A7*, #7]'=12'"7*H, %,

*%?+)e, C. botulinum D, $2%, A$&#'0&'"%"'>2, 3+, G<,

0+);)'2=+2*, no mayor a 1-Log.   a1-Log+2,

"$A0&'A'+2#7,3+&,d,GW5,PNU<OP/"8/N8< 
!

• C%,"%)2+,3+,%6+*,5KI,"7"'2%3%,3+?+,+*#%?'&'(%)*+,
0%)%, 'A0+3'), &%,A$&#'0&'"%"'>2,3+,A'")77)=%2'*A7*,

#7]'=12'"7*H, %, *%?+)e, C. botulinum D, $2%,

A$&#'0&'"%"'>2,3+,G<,0+);)'2=+2*,no mayor a 1-Log.   

a 1-Log +2,"$A0&'A'+2#7,3+&,d,GW5,PUN<N[T/%8/O8< 
!

• C%*, F%A?$)=$+*%*, 3+, "%)2+, L5KI, 0%)"'%&A+2#+,
"7"'2%3%*, D, "72,A%)"%*, 3+, "%)?>2, D, &%*, #')%*, 3+,

07&&7,L5KI,0%)%,3+*%D$27,0%)"'%&A+2#+,"7"'2%3%*H,

3+?+2,+*#%?'&'(%)*+,0%)%,'A0+3'),&%,A$&#'0&'"%"'>2,3+,

A'")77)=%2'*A7*,#7]'=12'"7*H,%,*%?+)e,C. botulinum 

D,$2%,A$&#'0&'"%"'>2,3+,G<,0+);)'2=+2*,no mayor a 1-

Log.   a 1-Log +2, "$A0&'A'+2#7, 3+&, d, GW5,

PNU<OP/"8/N8,D,d,GW5,PUN<N[T/?8< 

DEFINICIONES IMPORTANTES 
 
 

Est?ndares de DesempeLo !(% &"#$% A'/$%
"&% &(4'&(#*$(% .7"% *&G'&*+<+&(#7"%
4'$(#+I+4$=.&"%-&%./<+#&%-&%4*&4+<+&(#7%
-&% 2$#,A&(7"@% -&I+(+-7"% 27*% &.% E9F9%
2$*$% .$% &"#$=+.+B$4+,(% -&% 4+&*#7"%
2*7-'4#7"%-&%4$*(&%-&%*&"%;%-&%$)&>%

!
L/mites !(%&"#$%A'/$%"&%&(4'&(#*$(% .7"%
./<+#&"%4'$(#+I+4$=.&"%-&%4*&4+<+&(#7%-&%
2$#,A&(7"@% -&I+(+-7"% 27*% &.%
&"#$=.&4+<+&(#7%2$*$%I$=*+4$*%2*7-'4#7"%
+(74'7"% &(% $'"&(4+$% -&% &"#?(-$*&"%
(7*<$#+)7"%-&%-&"&<2&L7>%

!
ParMmetros Operativos Cr.ticos \72, &7*,
0%)MA+#)7*, 3+, '2#+)6+2"'>2, @$+, 3+?+2,

"$A0&')*+, 0%)%, @$+, &%, '2#+)6+2"'>2, *+,

)+%&'"+, +;+"#'6%A+2#+, D, #%&, "7A7, *+,

0&%2+><%
g+4:7"%2$*?<&#*7"%2'&-&(%+(4.'+*@%2&*7%
(7% &"#$*% .+<+#$-7"% $H% #+&<27@%
#&<2&*$#'*$@% $4#+)+-$-% -&.% $A'$@%
47(4&(#*$4+,(@%:'<&-$-%*&.$#+)$%;@%#+27%
-&%<$G'+($*+$%0$%#$.%2'(#7%G'&%&.%'"7%
-&%'(%&G'+27%-+I&*&(#&%27-*/$%*&"'.#$*%
&(% .$% +(4$2$4+-$-% -&% .7A*$*% .7"%
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2$*?<&#*7"%72&*$#+)7"%4*/#+47"%-&.%&"#'-+78>%
!

O$*$% 2*7-'4#7"% G'&% (7% &"#?(% "'D&#7"% $.% &"#?(-$*% -&%
-&"&<2&L7@% &.% E9F9% *&47<+&(-$% G'&% .$"% "+A'+&(#&"%
*&-'44+7(&"%&(%C7A%-&%2$#,A&(7"%0&"%-&4+*H ./<+#&"8%"&%
.7A*&(@%2$*$%-$*%"727*#&%$%.$"%-&4+"+7(&"%-&.%$(?.+"+"%-&%
*+&"A7%0S%RE6%TUV>[0$80U88H%

,

• E%)%,7#)7*,0)73$"#7*,#+)A7B#)%#%37*,3+,"%)2+,3+,)+*,D,3+,%6+,L5KIH,+&,W\:\,
)+"7A'+23%,%,&7*,+*#%?&+"'A'+2#7*,27,0+)A'#'),&%,A$&#'0&'"%"'>2,3+,A'")77)=%2'*A7*,

#7]'=12'"7*H,%,*%?+)e,C. botulinum D,$2%,A$&#'0&'"%"'>2,3+,G<,0+);)'2=+2*,no mayor a 
1-Log.                   
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W(% &"#$=.&4+<+&(#7% -&=&*?% +-&(#+I+4$*% &.% &"#?(-$*% -&% -&"&<2&L7% 02$*$% 2*7-'4#7"%
"'D&#7"% $.% &"#?(-$*8% 7% ./<+#&"% C7A% -&% 4*&4+<+&(#7% &"2&4/I+47% 02$*$% 7#*7"% 2*7-'4#7"%
#&*<7Q#*$#$-7"8@%G'&%"'%2*74&"7%&"#?%-+"&L$-7%2$*$%7=#&(&*@%47<7%2$*#&%-&%"'%2.$(%
1OORR%7%-74'<&(#$4+,(%"727*#&%2$*$%4'<2.+*%47(%.7"%*&G'&*+<+&(#7"%-&%*&A+"#*7%-&%
-$#7"%0S%RE6%TUV>[0$80U88>%1-&<?"@%"&AK(%&.S%RE6%TUV>]0480Z8@%.7"%&"#$=.&4+<+&(#7"%
-&=&(% -+"&L$*% "'"% ./<+#&"% 4*/#+47"% 2$*$% .7"% O'(#7"% R*/#+47"% -&% R7(#*7.% 0ORR8% 2$*$%
4'<2.+*%47(%#7-7"%.7"%&"#?(-$*&"%-&%-&"&<2&L7%7%./<+#&"%$2.+4$=.&">%

!

NOTA: 9+%'(%&"#$=.&4+<+&(#7%'"$%.$"%724+7(&"%-&%&"#$=+.+B$4+,(%-&%&"#$%A'/$@%(7%(&4&"+#$%
+(-+4$*%&.%C7A%-&%4*&4+<+&(#7%&"2&4/I+47%G'&%.7A*$%"'%2*74&"7%&(%&"#&%2.$(%-&%1OORR%7%
-74'<&(#$4+,(% "727*#&>% 5$"#$*?% 47(% G'&% &.% &"#$=.&4+<+&(#7% +(-+G'&% G'&% '#+.+B$% .7"%
2$*?<&#*7"%72&*$#+)7"%4*/#+47"%-&%&"#&%-74'<&(#7%A'/$>%

!

PCC	versus	Programas	de	Prerrequisito	

C7"% &"#$=.&4+<+&(#7"% #+&(&(% I.&J+=+.+-$-% 47(4&*(+&(#&% $% 4,<7% $=7*-$*% .7"% 2$*?<&#*7"%
72&*$#+)7"%4*/#+47"%&(%"'"%"+"#&<$"%1OORR>%

,

• \', $2, 0%)MA+#)7, 70+)%#'67, ").#'"7, +*, %?7)3%37, "7A7, 0%)#+, 3+&, EGGH, *+, )+@$+)')M, %&,
+*#%?&+"'A'+2#7, 3+#%&&%), &7*, &.A'#+*, ").#'"7*, /d, GW5, QNk<O/"8/P88H, D, +6'3+2"'%), &7*,

0)7"+3'A'+2#7*,3+,A72'#7)+7,D,&%*,;)+"$+2"'%*,*+&+""'72%3%*,0%)%,+&,A72'#7)+7,3+,"%3%,

EGGH,0%)%,=%)%2#'(%),+&,"$A0&'A'+2#7,3+,&7*,&.A'#+*,").#'"7*,/d,GW5,QNk<O/"8/Q) D,d,GW5,
QNk<[/%8/O88<,\+, )+@$'+)+,@$+, &7*,+*#%?&+"'A'+2#7*,"%&'?)+2, '2*#)$A+2#7*,3+,0)7"+*7B

A72'#7)+7H,"7A7,0%)#+,3+,&%*,%"#'6'3%3+*,3+,6+)';'"%"'>2,"72#'2$%,/d,GW5,QNk<Q/%8/O88<,

!3'"'72%&A+2#+H,*+,)+@$'+)+,@$+,&7*,+*#%?&+"'A'+2#7*,+6'3+2"'+2,&7*,0)7"+3'A'+2#7*,3+,

6+)';'"%"'>2, D, ;)+"$+2"'%*, 3+, 3'"F7*, 0)7"+3'A'+2#7*H, 3+, "72;7)A'3%3, "72, /d, GW5,

QNk<[/%8/O88< 
,

• \',$2,0%)MA+#)7,70+)%#'67,").#'"7,+*,%?7)3%37,+2,$2,0)7=)%A%,3+,0)+))+@$'*'#7,DH,+&,
+*#%?&+"'A'+2#7,3+#+)A'2%,@$+,&%,'A0&+A+2#%"'>2,3+,3'"F7,0)7=)%A%,)+*$&#%,+2,&%,07"%,

07*'?'&'3%3,3+,@$+,7"$))%2,)'+*=7*,07#+2"'%&+*H,#+23)M,@$+,"72#%),"72,37"$A+2#%"'>2,

*707)#+,0%)%,&%,#7A%,3+,3+"'*'72+*,+2,+&,%2M&'*'*,3+,)'+*=7,/d,GW5,QNk<[/%8/N88< 
!

9+%&.%&"#$=.&4+<+&(#7%(7%+(4.';&%2$*?<&#*7"%72&*$#+)7"%4*/#+47"%&(%"'%2.$(%1OORR%7@%&(%
'(7%7%<?"%2*7A*$<$"%-&%2*&**&G'+"+#7"%;@%(7%#+&(&%-74'<&(#$4+,(%2$*$%-&<7"#*$*%27*%
G'3%(7%"&%*&G'+&*&(%&(%&"#&%2*74&"7@%&.%E9F9%27-*/$%-&#&*<+($*%G'&%&.%&"#$=.&4+<+&(#7%
(7%4'<2.&%47(%.7"%*&G'&*+<+&(#7"%-&%*&A+"#*7%-&%0S%RE6%TUV>[0$80U88>%

!

Validación,	Monitoreo,	Calibración	y	Registro	de	Datos	
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!"% +<27*#$(#&% G'&% .7"% 2*74&-+<+&(#7"% -&% &(I*+$<+&(#7% -&.% &"#$=.&4+<+&(#7% &"#3(%
-+"&L$-7"% 2$*$% A$*$(#+B$*% &.% ./<+#&% -&% 4*&4+<+&(#7% -&% 2$#,A&(7"% A&(&*$-7*&"% -&%
&"27*$"%&(%#7-7"%.7"%2*7-'4#7"%;@%G'&%.7"%2*74&-+<+&(#7"%-&%<7(+#7*&7%&"#3(%-+"&L$-7"%
2$*$% -&#&4#$*% '($% -&")+$4+,(% 4'$(-7% 74'**$>% O$*$% .7A*$*% &"#7@% .7"% &"#$=.&4+<+&(#7"%
-&=&*?(%47("+-&*$*%4'+-$-7"$<&(#&%.$%"&.&44+,(%-&.%./<+#&%4*/#+47@%$.%+A'$.%G'&%&.%-+"&L7%
-&%"'"%2*74&-+<+&(#7"%-&%<7(+#7*&7>%

!
!,&7*,+*#%?&+"'A'+2#7*,*+,&+*,)+@$'+)+,6%&'3%),@$+,*$,*'*#+A%,!EEGG,;$2"'72+,"7A7,+*,3+?'37H,

0%)%,%?7)3%),3'"F7*,)'+*=7*,/d,GW5,QNk<Q/%88<,E%)%,A%D7),'2;7)A%"'>2,*7?)+,6%&'3%"'>2H,6+),&%,

Gu.a de Cumplimiento FSIS de Sistemas de Validaci>n APPCC<,E%)%,+2#+23+),&%*,*'#$%"'72+*,%
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-&%4'$(-7%#$(#7%.7"%2*7-'4#7"%6c!%47<7%h6c!%2'-+&*$(%47("+-&*$*"&%$-'.#&*$-7"%27*%4$'"$%-&%
"7=*&4*&4+<+&(#7% -&%Clostridium -&% 47(I7*<+-$-% 47(% .$% C&;%E&-&*$.% -&% F("2&44+,(% -&%R$*(&"P%
0EMF1Q27*%"'"%"+A.$"%&(%+(A.3"P8%;%.$%C&;%-&%F("2&44+,(%-&%2*7-'4#7"%1)/47.$"P%0OOF1Q27*%"'"%"+A.$"%
&(%+(A.3"P8@%)&*%&.%1(&J7%5]>@%"'="&44+7(&"H%kR'?.%&"%.$%2*&74'2$4+,(%&(%"$.'-%2K=.+4$%"7=*&%&.%C. 
perfringens ; C. botulinum &(%2*7-'4#7"%6c!l%02?A+($%TX8%;%kR'?.%&"%.$%2*&74'2$4+,(%&(%"$.'-%
2K=.+4$%"7=*&%&.%C. perfringens ;%C. botulinum &(%2*7-'4#7"%h6c!l%02?A+($%TS8>%

!

1=$D7% "&% $=7*-$(% 47("+-&*$4+7(&"% &"2&4/I+4$"% 2$*$% &.%<7(+#7*&7% -&% .7"% 2$*?<&#*7"%

72&*$#+)7"%4*/#+47"%-&%#&<2&*$#'*$%-&%2*7-'4#7>%
!

• \', ?'+2, +&, +2;)'%A'+2#7, +*, $2, 0)7"+*7, "72#'2$7H, +&, W\:\, )+"7A'+23%, @$+, &7*,
+*#%?&+"'A'+2#7*, A72'#7)++2, &%, #+A0+)%#$)%, +2, 37*, '2#+)6%&7*, 3'*#'2#'67*H, &&%A%37*,

+#%0%*H, 0%)%, 37"$A+2#%), A+_7), +&, "72#)7&, 3+, 0%#>=+27*<, I*#7, 27, *'=2';'"%, @$+, +&,

+2;)'%A'+2#7, +A0'+(%, D, *+, 3+#'+2+, +2, "%3%, $2%, 3+, +*#%*, +#%0%*<, \'2, +A?%)=7H, +&,

A72'#7)+7, +*, )+%&'(%37, +2, 37*, 0$2#7*, 3';+)+2#+*<, C%, 0)'A+)%, +#%0%, 3+, +2;)'%A'+2#7,

"7))+*0723+,%, &%*,#+A0+)%#$)%*,>0#'A%*,0%)%,")+"'A'+2#7,3+,0%#>=+27*,0)+7"$0%2#+*,

/6+),!0123'"+,4N<,\$?*+""'>2e,G%)%"#+).*#'"%*,3+,0)73$"#7,@$+,!;+"#%2,+&,G)+"'A'+2#7,

3+,G&7*#)'3'$AH,0M='2%QO8<,5+3$"'),+&,#'+A07,@$+,+&,0)73$"#7,0+)A%2+"+,+2,&%,0)'A+)%,

+#%0%, 3+, +2;)'%A'+2#7H, 0)76++, A%D7), "72#)7&, 3+, 0%#>=+27*<, C%, *+=$23%, +#%0%, 3+,

+2;)'%A'+2#7,?%_%,&%,#+A0+)%#$)%,%,$2,0$2#7,+2,+&,"$%&,27,0$+3+2,")+"+),&7*,0%#>=+27*H,

%*.,@$+,'=$%&A+2#+H,2+"+*'#%,A72'#7)+7< 
!

!

• I&,W\:\,)+"7A'+23%,%,&7*,+*#%?&+"'A'+2#7*,@$+,A'3%2,&%,#+A0+)%#$)%,3+&,0)73$"#7,07),
+2;)'%A'+2#7<,\',+&,*707)#+,"'+2#.;'"7,+2,*$*,*'*#+A%*,3+,6%&'3%"'>2,'3+2#';'"%,Al&#'0&+*,

+#%0%*, 3+, +2;)'%A'+2#7H, &7*, +*#%?&+"'A'+2#7*, 3+?+2, =%)%2#'(%), @$+, +&, 0)73$"#7, *+%,

+2;)'%37,0%)%,"$A0&'),+&,&.A'#+,3+,#'+A07,3+,"%3%,+#%0%<,J$)%2#+,&%,6%&'3%"'>2,'2'"'%&H,&7*,

+*#%?&+"'A'+2#7*,3+?+)M2, '2'"'%&A+2#+, )+$2'),*$;'"'+2#+*,3%#7*,3+, #'+A07B#+A0+)%#$)%,

 

E)+=$2#%e,m\+,)+@$'+)+,@$+,&7* establecimientos $*+2,+*#%,-$.%,3+,I*#%?'&'(%"'>2,"7A7,*707)#+,0%)%,

+2;)'%),0)73$"#7*,3+,"%)2+,3+,)+*,D,3+,%6+n%

5+*0$+*#%e, L7<, LR, *+, )+@$'+)+, @$+, &7*, establecimientos $*+2, +*#%, =$.%, "7A7, *707)#+, "'+2#.;'"7, 0%)%,
0)7"+*7*, 3+, +2;)'%A'+2#7, D, +*#%?'&'(%"'>2<, C7*, +*#%?&+"'A'+2#7*, 0$+3+2, 70#%), 07), 'A0&+A+2#%),

0)7"+3'A'+2#7*, 3'*#'2#7*, %, &7*, @$+, 3+#%&&%, &%, =$.%9, *'2, +A?%)=7H, 2+"+*'#%)M2, 3+A7*#)%), @$+, 3'"F7*,

0)7"+3'A'+2#7*,*72,+;+"#'67*,0%)%,"$A0&'),"72,&7*,)+@$+)'A'+2#7*,3+,6%&'3%"'>2,D,*707)#%),&%*,3+"'*'72+*,

3+,*$*,%2M&'*'*,3+,)'+*=7,/d,GW5,QNk<Q/%8/N8,D,d,GW5,QNk<[/%8/N88<,!&=$27*,)+"$)*7*,@$+,0$3'+)%2,$*%)*+,

"7A7,*707)#+,%&#+)2%#'67,0%)%,0)7"+*7*,3+,+2;)'%A'+2#7H,F%2,*'37,'2"&$'37*,+2,+*#%,=$.%H,6+),E)7"+*7*,%,

&%,b+3'3%,D,\707)#+,!&#+)2%#'67,/0M='2%,Oh8<,/0M='2%Oh8<%
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0%)%,+2#+23+),+&,)'#A7,3+,"%A?'7,,,3+,#+A0+)%#$)%,+2,"%3%,+#%0%,3+,+2;)'%A'+2#7<,E7),

+_+A0&7H,+&,+*#%?&+"'A'+2#7,3+?+)M,3+#+)A'2%),*',+&,0)73$"#7,*+,+2;).%,)M0'3%A+2#+,%&,

"7A'+2(7,D,3+*0$1*,*+,3+A7)%,AM*H,%,A+3'3%,@$+,"72#'2l%,+&,0)7"+*7H,7,*',*+,+2;).%,

"72,+&,A'*A7,)'#A7,%,&7,&%)=7,3+&,0)7"+*7<,+&,)'#A7,3+,"%A?'7,,,3+,#+A0+)%#$)%,%,&7,&%)=7,

3+&,+2;)'%A'+2#7,0$+3+,#+2+),$2,'A0%"#7,*'=2';'"%#'67,+2,&%,"%2#'3%3,3+,")+"'A'+2#7,3+,

C. perfringens D C. botulinum<, :2"&$*7, *', 37*, 0)7"+*7*, #7A%2, &%,A'*A%, "%2#'3%3, 3+,

#'+A07,#7#%&,0%)%,+2;)'%),+&,0)73$"#7H,"$%237,+*#+,+A0'+(%,%,&%,A'*A%,#+A0+)%#$)%H,*',+&,

)'#A7,3+,+2;)'%A'+2#7,+*,3';+)+2#+H,+2#72"+* 
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.$%4$(#+-$-%-&%4*&4+<+&(#7%-&%2$#,A&(7"%2'&-&%)$*+$*%"'="#$(4+$.<&(#&%!.%E9F9%
*&47<+&(-$% $% .7"% &"#$=.&4+<+&(#7"% *&'(+*% -$#7"% -&% #+&<27Q#&<2&*$#'*$% &(%
+(4*&<&(#7"%-&%U[Q%$%ZYQ<+('#7"%4'$(-7%.$%#&<2&*$#'*$%-&.%2*7-'4#7%&"#?%&(#*&%
UZYmE%;%XYmE>%C7"%-$#7"%-&%#+&<27Q#&<2&*$#'*$%-&=&*/$(%"&*%+(4*&<&(#7"%-&%ZYQ%
$%_YQ<+('#7"%4'$(-7%.$%#&<2&*$#'*$%-&.%2*7-'4#7%&"#?%&(#*&%XYmE%;%.$%#&<2&*$#'*$%
I+($.%&(#*&%TYmE%7%T[mE%0-&2&(-+&(-7%-&%.$%724+,(%'#+.+B$-$8>%

!
o I*#7, +*, +*0+"'%&A+2#+, 'A07)#%2#+, 0%)%, &%, R0"'>2, N<O, 3+&, W\:\H, D%, @$+H,C. 

perfringens ")+"+, AM*, )M0'37, +2, #+A0+)%#$)%*, 3+, +2#)+, NOT, D, UTVW<, \'2,

+A?%)=7H,27,*+,)+@$'+)+,@$+,&7*,+*#%?&+"'A'+2#7*,3+A$+*#)+2,@$+,"%3%,&7#+,3+,

0)73$"#7,+*,+2;)'%37,3+,NOT,%,UTVW,+2,$2%,F7)%,7,A+27*H, *', &7*, 3%#7*, *72,

)+"70'&%37*, 3$)%2#+, &%, 6%&'3%"'>2, '2'"'%&, DH, "7A7, 0%)#+, 3+, &%, 6+)';'"%"'>2,

"72#'2$%H,0%)%,*707)#%),$2%,;)+"$+2"'%,3+,A72'#7)+7,)+3$"'3%,/6+),FSIS Guía 

de Sistemas de Validación APPCC8<%
!

o \', &7*, +*#%?&+"'A'+2#7*, 70#%2, 07), 27, A+3'), "%3%, +#%0%, 3+, +2;)'%A'+2#7H,
3+?+)M2,)+"727"+),@$+,$2%,3+*6'%"'>2,073).%,%;+"#%),%&,0)73$"#7,%3'"'72%&,DH,

+&, A73+&%A'+2#7, 3+, 0%#>=+27*, 073).%, 27, *+), $2%, 70"'>2, 3'*072'?&+, 0%)%,

3+#+)A'2%),3'*07*'"'>2,3+,0)73$"#7<%
,

• !3+AM*H,"7A7,0%)#+,3+,&%,6%&'3%"'>2,'2'"'%&H,+&,W\:\,)+"7A'+23%,@$+,+&,+*#%?&+"'A'+2#7,
$#'&'"+, +&, o0+7), 3+, &7*, "%*7*o, 0%)%, =%)%2#'(%), @$+, +&, 0)73$"#7, "$A0&')M, "72, &7*,

0%)MA+#)7*,70+)%#'67*,").#'"7*,3+,A%2+)%,"72#'2$%<,C%*,"723'"'72+*,@$+,%;+"#%2,$2,

+2;)'%A'+2#7,"72*'*#+2#+H,'2"&$D+2e 
o K%A%`7H,;7)A%,DH,0+*7,3+&,0)73$"#79%
o !0'&%A'+2#7f,!&A%"+2%A'+2#7,DH,"%2#'3%3,3+,0)73$"#7,+2,&%,2+6+)%9%

• E7),+_+A0&7H,$2%,2+6+)%,)+&%#'6%A+2#+,6%".%,0$+3+,27,+2;)'%),3+,
&%,A'*A%,;7)A%,@$+,$2%,2+6+)%,*7?)+&&+2%3%<%

o C%,6+&7"'3%3,3+&,%')+,D,&%,#+A0+)%#$)%,'2'"'%&,3+,&%,2+6+)%f,"72=+&%37),D%
o &%,"7A07*'"'>2,3+&,0)73$"#7,/ej.: 2'6+&,3+,=)%*%,D,"72#+2'37,FlA+378<%

!

n!.%2&7*%-&%.7"%4$"7"n%-&=&*/$%47("+-&*$*%#7-7"%&"7"%I$4#7*&"%0es decir: <$;7*%#$<$L7%
7%2&"7%-&.%2*7-'4#7@%.$%(&)&*$%<?"%..&($@%#&<2&*$#'*$%+(+4+$.%<?"%$.#$%-&%.$%(&)&*$@%&#4>8>%
O$*$%<$;7*% +(I7*<$4+,(% "7=*&% .7"% I$4#7*&"%G'&%$I&4#$(%&.% *+#<7%-&%&(I*+$<+&(#7@% )&*%
1(&J7%5T>%O$"7"%G'&%O'&-&%9&A'+*% '(%!"#$=.&4+<+&(#7% 2$*$%!(I*+$*% 2*7-'4#7"%<?"%
6?2+-$<&(#&%02?A+($%_Z8>%

!

9&%*&G'+&*&%G'&%.7"%&"#$=.&4+<+&(#7"%G'&%&.$=7*$(%2*7-'4#7"%&"#$=+.+B$-7"%-&%4$*(&%
-&%*&"%;%-&%$)&%#&(A$(%"'I+4+&(#&%<$G'+($*+$%-&%<7(+#7*&7@%+(4.';&(-7%-+"27"+#+)7"%-&%
*&A+"#*7@% 2$*$% A$*$(#+B$*% G'&% .7"% 2$*?<&#*7"% 72&*$#+)7"% 4*/#+47"% -&.% 2*74&"7% -&%
&"#$=+.+B$4+,(%o+(4.';&(-7%#+&<27@% #&<2&*$#'*$%;@%47(-+4+7(&"%-&%2*&&(I*+$<+&(#7o%
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"&%&"#3(%4'<2.+&(-7%0S%RE6%TUV>[0$80]88>%C7"%&"#$=.&4+<+&(#7"%-&=&*?(%47("+-&*$*%.7"%
&G'+27"%-&%<7(+#7*&7%-&%)$*+$4+,(%(7*<$.@%$.%-+"&L$*%.7"%./<+#&"%4*/#+47">%O7*%&D&<2.7@%
"+%'($%#&<2&*$#'*$%+(#&*($%</(+<$%-&%UTYmE%&"%(&4&"$*+$%2$*$%47(#*7.$*%&.%4*&4+<+&(#7%
-&%2$#,A&(7"%<+&(#*$"%"&%:$4&%47("&*)$4+,(%-&%4$.7*%$%'(%2*7-'4#7%;%&.%#&*<,<&#*7%
#+&(&%'($%2*&4+"+,(%-&%p%]mE@%&.% ./<+#&% 4*/#+47%-&=&*/$% 47(I+A'*$*"&%2$*$%G'&%(7%"&$%
<&(7*%$%UT]mE>%9&%*&G'+&*&%<$(#&(&*%.$%*$B,(%;%.7"%<$#&*+$.&"%-&%&"2&4+I+4$4+,(%-&%
.7"%&G'+27"%27*%&"4*+#7@%47<7%2$*#&%-&%.$%-74'<&(#$4+,(%"727*#&%-&.%&"#$=.&4+<+&(#7%
0S%RE6%TUV>[0$80]88>%

!

1-&<?"@%"&%*&G'+&*&%G'&%.7"%&"#$=.&4+<+&(#7"%<$(#&(A$(%-74'<&(#$4+,(%"727*#&%"7=*&%
.$% "&.&44+,(% -&% .7"% 2*74&-+<+&(#7"% -&% <7(+#7*&7% ;% I*&4'&(4+$"% $"74+$-$"% 0S% RE6%
TUV>[0$80]88>% !"% +<27*#$(#&% G'&% .7"% &"#$=.&4+<+&(#7"% #&(A$(% &(% 4'&(#$% .$% )$*+$4+,(%
-&(#*7%-&.%2*74&"7%-&%&(I*+$<+&(#7%
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4'$(-7% -&"$**7..&(% 2*74&-+<+&(#7"% -&% <7(+#7*&7@% 2$*$% A$*$(#+B$*% G'&% &"#3(%
4$2$4+#$-7"%2$*$%+-&(#+I+4$*%4'$.G'+&*%-&")+$4+,(>%!(%"/(#&"+"@%&.%&"#$=.&4+<+&(#7%-&=&*?%
A$*$(#+B$*% G'&% #7-7% &.% "+"#&<$% 1OORR% &"#?% 72&*$(-7% "&AK(% "'% 2*72,"+#7@% 2$*$%
"'<+(+"#*$*%'(%2*7-'4#7%+(74'7%&%/(#&A*7>%

!

Características	y	Procesos	de	producto	para	Controlar	el	Crecimiento	de	
Clostridium	

c%)'7*,;%"#7)+*,%;+"#%2,+&,")+"'A'+2#7,3+,C. perfringens D C. botulinum 3$)%2#+,&%,

+*#%?'&'(%"'>2<,I*#7*,'2"&$D+2e%
!

• I&,0+);'&,3+,#'+A07B,#+A0+)%#$)%,3+&,0)73$"#7< 
• 0j< 
• i,3+,"72"+2#)%"'>2,3+,*%&A$+)%,+2,+&,0)73$"#7< 
• K'07,D,"72"+2#)%"'>2,3+,;7*;%#7*,B,/;%"#7),0+*7f0+*78< 
• !"#'6'3%3,3+&,%=$%Z,/%"B,+2,'2=&1*Z8< 
• K'07,D,"72"+2#)%"'>2,3+,&%*,*%&+*,3+,M"'37*,7)=M2'"7*,/+_<,C%"#%#7,f3'%"+#%#7*,D,7#)7*8< 
• G72"+2#)%"'72+*,%3'"'72%&+*,3+,2'#)'#7,3+,*73'7,D,+)'#7)?%#7,7,%*"7)?%#7< 

!

O$*$%<?"%+(I7*<$4+,(%*&"2&4#7%$%&"#7"%I$4#7*&"%Q%+(4.';&(-7%&.%'"7%-&%I'&(#&"%
($#'*$.&"%-&%(+#*+#7%;%$"47*=$#7%Q4';7%&I&4#7%es crecimiento de especies de 

R.7"#*+-+'<%1(&J7%5U>%
R$*$4#&*/"#+4$"%-&%pat,genos de R.7"#*+-+'<%02?A+($%TU8>%M'4:7%-&.%"727*#&%4+&(#/I+47%
G'&%.7"%&"#$=.&4+<+&(#7"%2'&-&(%'"$*%2$*$%)$.+-$*%"'%2*74&"7%+(4.'+*?%'(7%7%<?"%-&%
&"#7"%I$4#7*&">%O$*$%<?"%+(I7*<$4+,(%"7=*&%&.%"727*#&%4+&(#/I+47@%)&*%e24+7(&"%E9F9%
2$*$%!"#$=+.+B$4+,(%02?A+($%]U8%7%O*74&"7"%$%.$%M&-+-$%;%9727*#&%1.#&*($#+)7%02?A+($%
]V8%-&%&"#$%A'/$>%
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Parámetros	Operativos	Críticos	de	Estabilización	FSIS	(Apéndice	B	
Revisado)	

C7"%&"#$=.&4+<+&(#7"%#+&(&(%<'4:$"%724+7(&"%-&%.7"%#+27"%-&%-74'<&(#$4+,(%-&%"727*#&%
4+&(#/I+47% G'&% 2'&-&(% "&*% '"$-7"% 2$*$% -&<7"#*$*% G'&% "'% 2*74&"7% -&% &"#$=+.+B$4+,(%
*&"'.#$% &(% (+)&.&"% $4&2#$=.&"% -&% crecimiento -&% R.7"#*+-+'<>% C$"% 4$*$4#&*/"#+4$"% -&%
2*7-'4#7%0&D>H%2q8%;%4*7(7A*$<$"%&"2&4/I+47"%-&%&(I*+$<+&(#7%0&D>H%123(-+4&%5%724+7(&"%
-&%&(I*+$<+&(#78%"7(% I*&4'&(#&<&(#&%'"$-$"%47<7% ./<+#&"%4*/#+47">%C7"% *&"'.#$-7"%-&%
<'&"#*&7%-&%2*7-'4#7"%(7%27-*?(%"&*%'"$-7"%47<7%"727*#&%4+&(#/I+47%2$*$%'(%2*74&"7%
-&%&"#$=+.+B$4+,(@%27*G'&%&"#7"%*&"'.#$-7"%(7%2*7)&&(%+(I7*<$4+,(%47(4&*(+&(#&%$.%(+)&.%
-&%4*&4+<+&(#7%2&*<+#+-7%27*%&.%2*74&"7>%

!

NOTA: !.% E9F9% #+&(&% &(% 4'&(#$% G'&%<'4:7"% 2*74&"7"% 47<'(&"% (7% 2'&-&(% .7A*$*% &.%
2$*?<&#*7%72&*$#+)7%4*/#+47%&(%&"#$%A'/$%;%.$%+()&"#+A$4+,(%4+&(#/I+4$%(7%&"#?%I?4+.<&(#&%
-+"27(+=.&%2$*$%-$*%"727*#&%$%)$*+7"%2*74&"7"%47<'(&">%O$*$%+(I7*<$4+,(%"7=*&%&"#7"%
2*74&"7"^% 2*7-'4#7"% *&"'.#$(#&"@% )&*% 5*&4:$"% R+&(#/I+4$"% +-&(#+I+4$-$"% 27*% &.% E9F9%
02?A+($%]V8%-&%&"#$%A'/$>%

!

Características	de	producto	como	Límite	Crítico	

9+%.7"%2*7-'4#7"%#&*<7Q#*$#$-7"%-&%4$*(&%-&%*&"%;%-&%$)&%"&%&.$=7*$(%-&%#$.%I7*<$%G'&%
&.% 2*7-'4#7% I+($.% #+&(&% '(% 4$*$4#&*/"#+4$% 7% 4$*$4#&*/"#+4$"% &"2&4/I+4$% 0"8@% &(#7(4&"% &.%
4*&4+<+&(#7%-&%Clostridium &"#?%+(:&*&(#&<&(#&%+(:+=+-$\%)&*%1(&J7%5U>%R$*$4#&*/"#+4$"%
-& pat,genos de R.7"#*+-+'<%2?A+($%TU%-&%&"#$%A'/$>%C7"%&"#$=.&4+<+&(#7"%27-*?(%'"$*%
4'$.G'+&*$% -&% .$"% 4$*$4#&*/"#+4$"% &"2&4/I+4$"% -&#$..$-$"% $=$D7@% 47<7% '(% K(+47% ./<+#&%
4*/#+47%2$*$%-&<7"#*$*%que el sobrecrecimiento -&%R.7"#*+-+'<%&"#?%=$D7%47(#*7.@%"+&<2*&%
;%4'$(-7%.$%4$*$4#&*/"#+4$%"&%.7A*&%antes del &(I*+$<+&(#7H%

!

• pHe,0j,3+,Q<h,7,A+27*9,7%

• Concentración de Salmuera en el productoeNTi,7,AM*9,7%
!

• Actividad del agua (aw)e,S2%,%"#'6'3%3,3+&,%=$%,3+,T<dO,7,A+27*<%
!
!
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!

!

!
 

%

(Sal	Total 	
%	de	Salmuera	=	 Sal	Total	+	Agua	Total 	p	100	

c+),+&,W\:\,b%2$%&,3+,GM&"$&7*,3+,:2*0+"#7)+*,3+,E)7"+*%A'+2#7,G%0.#$&7,NQ,0%)%,AM*,

'2;7)A%"'>2<%
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O$*$%'"$*%4'$.G'+&*$%-&% .$"%4$*$4#&*/"#+4$"%$(#&*+7*&"%47<7%'(% ./<+#&%4*/#+47@%&"%<';%
+<27*#$(#&% G'&% &.% 2*7-'4#7% .7A*&% &.% )$.7*% 7=D&#+)7% *?2+-$<&(#&@% $% #*$)3"% -&% #7-7% &.%
2*7-'4#7%;@%antes del &(I*+$<+&(#7>%C7"%&"#$=.&4+<+&(#7"%G'&%'"$(%'(%&"4$=&4:&%'%7#*$%
"7.'4+,(%2$*$% -+"<+('+*% &.% 2q%-&% "'%2*7-'4#7@% -&=&*/$(% #&(&*% &(% 4'&(#$@% G'&%2'&-&%
#7<$*"&%'(%#+&<27%2$*$%G'&%&.%2*7-'4#7%"&%&G'+.+=*&%0=$.$(4&&8%$.%2q%-&%.$%"7.'4+,(>%9+%
'(%2*7-'4#7%"&%-&<7*$%-&<$"+$-7%2$*$%&G'+.+=*$*"&@%2'&-&%..&)$*%$%'(%4*&4+<+&(#7%-&%
R> perfringens ;%C. botulinum 0)&*%&.%!D&<2.7%-&%.$"%d/"4&*$"%$=$D78>%

!
!

Importancia de Lograr el pH objetivo de actividad del agua antes del 
enfriamiento: Ejemplo de las Vísceras 

 
C$"% $4#+)+-$-&"% -&% )&*+I+4$4+,(% -&.% E9F9% :$(% +-&(#+I+4$-7% '($% #&(-&(4+$% &(% *&"'.#$-7"% -&%
<'&"#*&7%-&.%&"#$=.&4+<+&(#7%G'&%<'&"#*$(%$.#7"%(+)&.&"%-&%C. perfringens 0]%$%TQC7A%REW^A8%
&(%)/"4&*$"%G'&%.7"%&"#$=.&4+<+&(#7"%#*$#$(%-&%&"#$=+.+B$*%'"$(-7%'($%"$.<'&*$%-&%=$D7%2q>%!.%
$(?.+"+"%-&.%E9F9%2'"7%$.%-&"4'=+&*#7%'(%"'2'&"#7%+(47**&4#7%*&4'**&(#&%-&%.7"%&"#$=.&4+<+&(#7"%
-&%G'&%&.%2q%-&%.$"%)/"4&*$"%&"%*&-'4+-7%$%r%T>_%&(%4'$(#7%"&%$A*&A$%.$%"$.<'&*$%$%.$"%)/"4&*$"%
4$.+&(#&"@%4'$(-7%&(%*&$.+-$-%27-*/$%-&<7*$*"&%)$*+$"%:7*$"%2$*$%G'&%&.%2q%"&%*&-'B4$@%-'*$(#&%
4';7% #+&<27@% &.% 2*7-'4#7% &"#?% &(% &(I*+$<+&(#7% ;% &"#?% "'4&-+&(-7 un sobrecrecimiento de 

R>2&*I*+(A&(">%c$.%47<7%"&%:$%&"#$=.&4+-7%$(#&*+7*<&(#&@%.7"%2*7-'4#7"%-&=&*/$(%.7A*$*%'(%2q%
r%T>_%antes del &(I*+$<+&(#7%2$*$%7=#&(&*%47(#*7.%-&%+(74'+-$-%$.+<&(#+4+$>%
!"#7"%:$..$BA7"%"7(%+<27*#$(#&"%27*G'&%.7"%(+)&.&"%-&%C. perfringens &(47(#*$-7"%27*%<&-+7%
-&%2*'&=$"@%+(-+4$(%G'&%2'&-&%74'**+*%'(%4*&4+<+&(#7%$%'(%2'(#7%-&%2*&74'2$4+,(%-&%"$.'-%
2K=.+4$%4'$(-7%(7%"&%"+A'&(%.7"%2$*?<&#*7"%72&*$#+)7"%4*/#+47"%-&.%E9F9>%

!

C7"%&"#$=.&4+<+&(#7"%G'&%'"$(%&.%2q%7%&.%$"!47<7%2$*?<&#*7"%72&*$#+)7"%4*/#+47"%-&%
&"#$=+.+B$4+,(@%2'&-&(%"&A'+*%(&4&"+#$(-7%&(I*+$*%"'%2*7-'4#7%-&%<$(&*$%727*#'($%0&"%
-&4+*H%R7(#+('$<&(#&8%-&2&(-+&(-7%-&.%2q%7%$"!#$%&'(!C7"%2*7-'4#7"%G'&%'"$(%'(%2q%=$D7%
2$*$% &"#$=+.+B$4+,(% -&=&*?(% A$*$(#+B$*% G'&% &.% 2*7-'4#7% "&% :$% &G'+.+=*$-7% $(#&"% -&.%
&(I*+$<+&(#7>%9+%&.%2*7-'4#7%(7%2'&-&%&G'+.+=*$*"&%$(#&"%-&.%&(I*+$<+&(#7@%&(#7(4&"%&.%
2*7-'4#7% -&=&*?% &(I*+$*"&% '"$(-7%-+"#+(#7"% "727*#&"% 4+&(#/I+47"@% #$.% 47<7%'($%-&% .$"%
724+7(&"%-&%&(I*+$<+&(#7%&(%&"#$%A'/$>%

!

C7"%&"#$=.&4+<+&(#7"%G'&%&.+A&(%&"#$=+.+B$4+,(%27*%<&-+7%-&%$4#+)+-$-%*&-'4+-$%-&.%$A'$@%
-&"2'3"% -&% '(% #*$#$<+&(#7% -&% .&#$.+-$-% -&% 4744+,(@% -&=&*/$% A$*$(#+B$*% G'&% .$%
#&<2&*$#'*$%-&.%2*7-'4#7%"&%<$(#&(A$%&(%UTYmE%7%<$;7*@%:$"#$%G'&% .$%$4#+)+-$-%-&.%
$A'$%-+"<+(';$%27*%-&=$D7%-&.%./<+#&%-&.%Clostridium perfringens ;%Clostridium botulinum 

0s% Y>SZ8% 2$*$% 2*&)&(+*% "7=*&4*&4+<+&(#7@% 47<7% "&% :$% -&"4*+#7% :$"#$% $:7*$>% !.%
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&"#$=.&4+<+&(#7%27-*?%<7(+#7*&$*%.$%#&<2&*$#'*$%-&.%:7*(7%&(%.'A$*%-&%.$%-&.%2*7-'4#7@%
#$.%47<7%"&%<&(4+7(,%&(%.$%Guía de Cocción 2020>%

!

W(% 2*7-'4#7% &"#$=+.+B$-7% 27*% '($% -&% &"#$"% 4$*$4#&*/"#+4$"% -&=&*/$% &(I*+$*"&%
47(#+('$<&(#&@%27*G'&%.7"%2*7-'4#7"%27-*/$(%47(#$<+($*"&%47(%Listeria monocytogenes 

0Lm8% 7%Estafilococos 0S. Aureus8% -'*$(#&% &.% &(I*+$<+&(#7% ;@% &"#7"% 2$#,A&(7"% 27-*/$(%
4*&4&*% &(% &.% 2*7-'4#7@% -&2&(-+&(-7% -&.% 2q% 7% $"% I+($.>% O7*% &D&<2.7@% <+&(#*$"% C. 

perfringens ;%C. botulinum (7%2'&-&%4*&4&*%&(%2*7-'4#7"%47(%'(%$"!s%Y>SZ@%el S. Aureus 

2'&-&%4*&4&*%&(%2*7-'4#7"%$.<$4&($-7"%$&*,=+4$<&(#&%47(%'(%$"!#$(%=$D7%47<7%Y>X_%
0FRM9E@%USS_8>%9+%&.%E9F9%*&47.&4#$%'($%<'&"#*$%6c!%G'&%"&$%27"+#+)$%2$*$%Lm -'*$(#&%
&.% &(I*+$<+&(#7@% &.% E9F9% )&*+I+4$*?% "+% &.% &"#$=.&4+<+&(#7% :$% +-&(#+I+4$-7% ;% &.+<+($-7% .$%
4$'"$%*$/B%-&.%+(4+-&(#&%47<7%2$*#&%-&%.$"%$44+7(&"%47**&4#+)$"%0S%RE6%TUV>Z0=88%;@%"+%&.%
&"#$=.&4+<+&(#7%2'&-&%"&A'+*%"727*#$(-7%"'%2*74&-+<+&(#7%-&%&(I*+$<+&(#7>%
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Opciones	de	Conservación	de	Calor	del	FSIS		

C$%47("&*)$4+,(%-&%4$.7*%&"%&.%2*74&"7%27*%<&-+7%-&.%4'$.%.7"%2*7-'4#7"%-&%4$*(&%-&%
*&"% ;% -&% $)&@% G'&% :$(% "+-7% 474+($-7"% $% .&#$.+-$-% #7#$.@% "&$(% <$(#&(+-7"% $% $.#$"%
#&<2&*$#'*$"% 0'"'$.<&(#&% 27*% &(4+<$% -&% UZYmE8% $(#&"% -&% "'% -+"#*+='4+,(>%
E*&4'&(#&<&(#&@% .7"% 2*7-'4#7"@% #$.% 47<7% 47<+-$"% 2*&2$*$-$"% 7% 2$"#&.&"% -&% 4$*(&@%
<$(#&(+-7"% $% #&<2&*$#'*$"% 4$.+&(#&"% ;% 27"#&*+7*<&(#&% &()+$-7"% &(% 4$.+&(#&% $% .7"%
4.+&(#&"%0;$%"&$%47("'<+-7*&"%7%<+(7*+"#$"@% #$.%47<7%"'2&*<&*4$-7"8%2$*$%47("'<7%
+(<&-+$#7>%C$"%"72$"%#$<=+3(%2'&-&(%<$(#&(&*"&%4$.+&(#&"%$(#&"%-&%"'%&<2$4$-7%&(%
4$.+&(#&>%!.%E9F9%&"#?%+(4.';&(-7%*&47<&(-$4+7(&"%&(%&"#$%A'/$%2$*$%.$%47("&*)$4+,(%
-&% 4$.7*@% G'&% I'&*7(% 2*&)+$<&(#&% &(47(#*$-$"% &(% .$% g+*&4#+)$% VUUY>Z% -&.% E9F9H%
Directrices de Tiempo /Temperatura para el Enfriamiento de producto Calentados, .$%
4'$.%:$%"+-7%4$(4&.$-$>%

!
Temperaturas de Conservación de calor 

 

C7"%2*7-'4#7"%474+($-7"%(7Q4'*$-7"%-&=&*?(%<$(#&(&*"&%27*H%
!

• j%*#%,Q,F7)%*,*',*+,A%2#'+2+,07),+2"'A%,3+,NPTVWH,7%
• S2,0+).737,0)7&72=%37H,*',*+,A%2#'+2+,07),+2"'A%,3+,NQTVW<%

9+%&.%2*7-'4#7%=$D$%$%<&(7"%-&%UZYmE%27*%<?"%-&%ZY%<+('#7"@%&.%2*74&"$-7*%-&=&*?H%
!

• I2;)'%)&7,"72#'2$%A+2#+,0%)%,"$A0&'),"72,&7*,0%)MA+#)7*,70+)%#'67*,").#'"7*,3+&,
37"$A+2#7,*707)#+,*+&+""'72%37H%

• )+"%&'12#+&7,'2A+3'%#%A+2#+,%,NhTVWH,7%
• 3+*1"F+&7<%

!

NOTA: C7"% &"#$=.&4+<+&(#7"% -&=&(% &.&A+*% '($% #&<2&*$#'*$% -&% 72&*$4+,(% 4*/#+4$% -&%
47("&*)$4+,(% -&% 4$.7*% 27*% &(4+<$% -&% UTYmE% $%<&(7"% G'&% :$;$(% -&I+(+-7% '(% 47(#*7.%
47("+"#&(#&% -&% #&<2&*$#'*$% "7=*&% 4$-$% 27*4+,(% -&.% 2*7-'4#7>% O7*% .7% #$(#7@% .7"%
&"#$=.&4+<+&(#7"%-&=&(%<$(#&(&*%&.% 2*7-'4#7%27*%&(4+<$%-&%UTYmE%4'$(-7%&"#?(%&(%
#*?("+#7@%&(%$'"&(4+$%-&%<7(+#7*&7%-&%#&<2&*$#'*$%-&.%47(#&(&-7*%;@%&(%4$"7"%"+<+.$*&"%
-7(-&% .7"% 2*74&-+<+&(#7"% -&% 47(#*7.% (7% &"#?(% -&I+(+-7"% (+% <7(+#7*&$-7">% C7"%
&"#$=.&4+<+&(#7"%-&=&*?(%#$<=+3(%#&(&*%47<'(+4$4+,(%47(#+('$%47(%&.%47<&*4+$(#&%2$*$%
"727*#$*%G'&%&.%2*7-'4#7%&"#?%"+&(-7%47("&*)$-7%&(%4$.7*%$-&4'$-$<&(#&>%

!
Temperaturas de Conservación Intermedias 

 

e4$"+7($.<&(#&@%$.A'(7"%&"#$=.&4+<+&(#7"%(&4&"+#$*?(%47("&*)$*%&.%2*7-'4#7%&(%'($%
#&<2&*$#'*$%+(#&*<&-+$%0s%_YmE8%$(#&"%-&%47(4.'+*%&.%&(I*+$<+&(#7>%R'$(-7%&"#7%74'**&@%
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&.%E9F9%*&47<+&(-$H%
!

t'&% .7"% 2*7-'4#7"% "&$(% 4$.&(#$-7"% 27*% &(4+<$% -&% U[[mE@% ;% .'&A7% &(I*+$-7"%
727*#'($<&(#&%-&%&(#*&%UZYmE%$%_YmE%-&(#*7%-&%'(%.$2"7%-&%]%:7*$">%!"#7"%2*7-'4#7"%
27-*?(%<$(#&(&*"&%27*%:$"#$%T%:7*$"@%"+&<2*&%;%4'$(-7H%

!
• \+,A%2#+2=%2,07),3+?%_7,3+,hTVW,3$)%2#+,Q,F7)%*H%
• I*#12,0)7#+='37*,3+,&%,"72#%A'2%"'>2,07*#B"7""'>2,DH%
• !&, ;'2%&,3+, &%*,Q,F7)%*,3+&,0+)'737,3+,0)+*+)6%"'>2H,*+%2,+2;)'%37*,%,QTVW,3+2#)7,3+&, &%0*7,3+,O,
F7)%*<%
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Opciones	de	Enfriamiento	FSIS		
	

C$"%c$=.$"%U%;%]%"+(#&#+B$(%#7-$"%.$"%724+7(&"%-&%&(I*+$<+&(#7%-&.%E9F9%G'&%.+<+#$(%&.%
4*&4+<+&(#7% -&%C. perfringens $% r% U>YQC7A)*!'(+-$-&"% A&(&*$-7*$"% -&% 47.7(+$"% 27*%
A*$<7% % )! 0REW^A8% &% +(:+=&(% .$%<'.#+2.+4$4+,(% -&%C. botulinum>% !"#$"% 724+7(&"% &"#?(%
&(I74$-$"% 2$*$% 2*7-'4#7"% G'&% *&4+=$(% &(I*+$<+&(#7% 47(#+('7% ;@% (7% $2.+4$(% 2$*$%
2*74&"7"%&(%.7"%G'&%&.%&(I*+$<+&(#7%&<2+&B$%;%"&%-&#+&(&%)$*+$"%)&4&"%7@%2$*$%2*74&"7"%
&(%.7"%G'&%&.%2*7-'4#7%"&%474+($%$%.&#$.+-$-%#7#$.@%&"%&(I*+$-7%;@%.'&A7%&"%2$*4+$.<&(#&%
#&*<7Q#*$#$-7%;@%&(I*+$-7%-&%('&)7>%O$*$%2*74&"7"%47(%<K.#+2.&"%I$"&"%-&%4$.&(#$<+&(#7@%
&.%E9F9%*&47<+&(-$%$%.7"%&"#$=.&4+<+&(#7"%&.%'"7%-&%'(%<7-&.$-7%<+4*7=+7.,A+47%2$*$%
-+"&L$*% 4*7(7A*$<$"% -&% &(I*+$<+&(#7% $% <&-+-$@% #$.% 47<7% .7% -&"4*+=&% &.% 1(&J7% 5[>%
M7-&.$-7%M+4*7=+7.,A+47%O*&-+4#+)7%02?A+($%_T8>%

!

C$"%4$"+..$"%A*+"&"%-&%.$"%c$=.$"%U%;%]%"7(%2$*?<&#*7"%G'&%4$<=+$*7(%-&%.$%)&*"+,(%-&.%
123(-+4&% 5% -&% U>SSS% 7% "7(% ('&)$">% !.% "+A(+I+4$-7% -&% &"#7"% 4$<=+7"% &(% +(74'+-$-%
$.+<&(#+4+$@%"&%&J2.+4$%&(%.$%2?A+($%]X%-&%&"#$%A'/$>%!.%E9F9%47("+-&*$%G'&%.$"%724+7(&"%
-&% &(I*+$<+&(#7% -&% .$"% c$=.$"% U% ;% % ]% "7(% 4*7(7A*$<$"% )$.+-$-7"% -&% 2*74&"7">+!C7"%
&"#$=.&4+<+&(#7"%$% .7"%G'&%"&% .&"%-+I+4'.#&%4'<2.+*%47(%4'$.G'+&*$%-&% .$"%724+7(&"%-&%
&(I*+$<+&(#7% -&% .$"%c$=.$"% U% ;% ]% 27-*?(% &(47(#*$*% &.% 1(&J7%5]>%6&G'&*+<+&(#7"% -&%
!"#$=+.+B$4+,(%2$*$%2*7-'4#7"%!"2&4/I+47"%-&%R$*(&%-&%*&"%;%-&%1)&%02?A+($%TV8%K#+.>%
e#*7"% &"#$=.&4+<+&(#7"% 27-*?(% '"$*% 2*74&"7"% G'&% &.% E9F9% :$;$% +-&(#+I+4$-7% 47<7%
5*&4:$%R+&(#/I+4$%02?A+($%]V8>%9&%+(4.';&%<$;7*%+(I7*<$4+,(%"7=*&%&.%'"7%-&%.$"%c$=.$"%
-&%!(I*+$<+&(#7%-&.%E9F9%$%47(#+('$4+,(>%
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!

!
!
!

!

"!"#!$%!&$'()!*$!$'($!*)+,-$#().!/)0"#!,#1*2*$'!0$#$&2*)&2'!*$!+)%)#12'!3)&!0&2-)!4/)0"#!567809!
'$!#)(2&:#!'1-3%$-$#($!+)-)!;/)0<=!>)*2'!%2'!#)(2+1)#$'!;/)0=!'$!*$?$#!%$$&!+)-)!%2!,#1*2*!
/)0"#!56780!2!-$#)'!@,$!A2B2!)(&2!1#C)&-2+1D#!2%!&$'3$+()<!
#!/2!1#E$'(102+1D#!+1$#(FC1+2!B!%)'!*2()'!,(1%1G2*)'!32&2!*$'2&&)%%2&!+2*2!)3+1D#.!'$!1#+%,B$#!$#!$%!
H#$I)!JK<!L)3)&($!6LML!*$!N)*$%2*)!N1+&)?1)%D01+)!O&$*1+(1E)!32&2!P3+1)#$'!*$!"#C&12-1$#()!QR
/)0.!3:01#2!ST<!

!
Importancia del Modelamiento de Pat>genos para Mlltiples Fases de Enfriamiento: 

Ejemplo de Tamales 
 
M'4:7"% &"#$=.&4+<+&(#7"% &.$=7*$(% 2*7-'4#7"% -&% 4$*(&% -&% *&"% 7% -&% $)&% G'&% +()7.'4*$(%
<K.#+2.&"% I$"&"% -&% 4$.&(#$<+&(#7% ;% &(I*+$<+&(#7>%W(% &D&<2.7% &"% '(% &"#$=.&4+<+&(#7% G'&%
474+($%.$%4$*(&%$%.&#$.+-$-%;%.'&A7%&(I*/$%&.%2*7-'4#7%4?*(+47>%g'*$(#&%&.%2*+<&*%&(I*+$<+&(#7@%
R>%2&*I*+(A&("%27-*?%<$-'*$*%:$"#$%UQC7A>C'&A7%&.%&"#$=.&4+<+&(#7%*&4$.+&(#$%&.%2*7-'4#7%
4?*(+47@%47<7%27*%&D&<2.7%&.%*&..&(7%-&%'(%#$<$.>%!.%#$<$.%47(%"'%*&..&(7%"&%*&4$.+&(#$%;%
.'&A7%"&%&(I*/$>%C7"%2$#,A&(7"%A&(&*$-7*&"%-&%&"27*$"@%;$%47(%'($%<$-'*&B%-&%UQC7A%
-&"-&%&.%2*+<&*%&(I*+$<+&(#7@%#&(-*?(%.$%727*#'(+-$-%-&%4*&4&*%-'*$(#&%'(%*&4$.&(#$<+&(#7%
(7Q.&#$.%;%&.!,-./%01%&(I*+$<+&(#7>%!"#7%27-*?%2*7<7)&*%"'I+4+&(#&%4*&4+<+&(#7%47<7%2$*$%4*&$*%
'($% 2*&74'2$4+,(% -&% "$.'-% 2K=.+4$>% C7"% &"#$=.&4+<+&(#7"% G'&% 72#&(% 27*% *&4$.&(#$*% '(%
2*7-'4#7% -&% 4$*(&% -&% *&"% 7% -&% $)&% 27-*?(% -+"&L$*% &.% 2*74&"7% -&%<$(&*$% G'&% &.% =*7#&%
$4'<'.$#+)7%-&%#7-$"%.$"%I$"&"%-&%4$.&(#$<+&(#7%;%&(I*+$<+&(#7%"&$(%<&(7"%-&%UQC7A>%O$*$%
27-&*% -+"&L$*% '(% 2*74&"7% 47(%<K.#+2.&"% I$"&"% -&% 4$.&(#$<+&(#7% ;% &(I*+$<+&(#7@% &.% E9F9%
*&47<+&(-$%G'&%.7"%&"#$=.&4+<+&(#7"%'"&(%<7-&.7"%<+4*7=+7.,A+47"%2*&-+4#+)7">%O$*$%<?"%
+(I7*<$4+,(%"7=*&%4,<7%*&$.+B$*%&.%<7-&.$-7%<+4*7=+7.,A+47%2*&-+4#+)7%2$*$%<K.#+2.&"%I$"&"%
-&%&(I*+$<+&(#7@%)&*%.$%"&44+,(%#+#'.$-$H%W"7%-&%M7-&.7"%M+4*7=+7.,A+47"%O*&-+4#+)7"%2$*$%
!)$.'$*%&.%R*&4+<+&(#7%-&%R.7"#*+-+'<%4'$(-7%'(%O*74&"7%F(47*27*$%MK.#+2.&"%c*$#$<+&(#7"%
c3*<+47"%2?A+($%_S%-&%&"#$%A'/$>%
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Para	usar	las	Tablas	de	Enfriamiento	FSIS	1	y	2:	
	
	

Primero, elegir la tabla que aplique. 
 

La Tabla 1 debe usarse si el producto está cocinado a letalidad total (RTE o NRTE). 
 

• G7"'2%37,%,&+#%&'3%3,#7#%&,3+;'2+,+&,&7=)7,3+,&+#%&'3%3,3+*0$1*,3+,0%)MA+#)7*,70+)%#'67*,
").#'"7*,6%&'3%37*,#%&,"7A7,,&7*,3+,&%,Guía de Cocción FSIS para productos de carne de 

res y de ave (Apéndice A Revisado)<,I&,W\:\,)+"727"+,@$+,&7*,0)73$"#7*,073).%2,*+=$'),

+2, "7""'>2, 07), #'+A07*, 3+, 0+)A%2+2"'%, A%D7)+*, 7, %, AM*, %&#%*, #+A0+)%#$)%*, 07),

)%(72+*,3+,"%&'3%3<,E%)%,%0&'"%),&%,K%?&%,NH,+&,+*#%?&+"'A'+2#7,3+?+)M,"7A0)7?%),@$+,

*$*,0)73$"#7*%
4'<2.&(% 47(% #7-7"% .7"% 2$*?<&#*7"% 72&*$#+)7"% 4*/#+47"% 47(% "'% "727*#&%
4+&(#/I+47% -&% 2*&I&*&(4+$% 2$*$% 4744+,(% $% .&#$.+-$->% O7*% &D&<2.7@% "+% &.%
-74'<&(#7%"727*#&%&"%.$%Gu/a de  Cocci,n FSIS, &.%2*74&"7%-&%4744+,(%-&=&%
$=7*-$*%.$%:'<&-$-%*&.$#+)$%;%&.%#+&<27%-&%+(4*&<&(#7%0RWc8@%$-&<?"%-&.%
&J#*&<7%+(#&*(7%-&%#+&<27Q#&<2&*$#'*$>%

!
• C7*,0)73$"#7*,@$+,)+"'?+2,$2,#)%#%A'+2#7,3+,&+#%&'3%3,@$+,&7=)+,*$;'"'+2#+,)+3$""'>2,C7=,
3+, Salmonella 0$+3+2, "&%*';'"%)*+, "7A7, 5KI, 7, L5KI, *'+A0)+, D, "$%237, 27, +*#12,

3+;'2'37*,07),$2,+*#M23%),3+,'3+2#'3%3,"7A7,$2,0)73$"#7,5KI<,E%)%,AM*,'2;7)A%"'>2,

*7?)+,)+"&%*';'"%"'>2,3+,0)73$"#7,6+),!2+]7,N<O,+2,&%*,0M='2%*,OOBOP,DH,+&,!0123'"+N<O,

+2,&%*,0M='2%*,OUBOd,3+,&%,-$.%,3+,G$A0&'A'+2#7,FSIS 2014: Control de Listeria 
monocytogenes en productos de Carne de res y de Ave Expuestos a Post-letalidad. 

 

La Tabla 2 debe usarse si el producto no recibe un tratamiento de letalidad total 
(NRTE). 

 
• b$"F7*,0)73$"#7*,0$+3+2,*+), "%&+2#%37*,3$)%2#+,0)7"+*%A'+2#7H,%, #+A0+)%#$)%*,
@$+, 27, &7=)%2, &+#%&'3%3, #7#%&<, J'"F7*, 0)73$"#7*, *72, #%A?'12, "727"'37*, "7A7,

0%)"'%&A+2#+,#+)A7B#)%#%37*<,!&=$27*,+_+A0&7*,'2"&$D+2,*%&"F'"F%*,%F$A%3%*,0%)%,

3+*%D$27H,0%2"+#%,3+,"+)37,%F$A%3%H,D,F%A?$)=$+*%*,7,L$==+#*,%0%2%37*,D,;)'#7*,

/*$;'"'+2#+A+2#+,"7"'2%37*,0%)%,;'_%),+&,%0%2%378<%

• C%, K%?&%, O, '2"&$D+, GSK, 3+, #+A0+)%#$)%, "7A7, $2, 0%)MA+#)7, 70+)%#'67, ").#'"7, 0%)%,
"72#)7&%),+&,?)7#+,%"$A$&%#'67,3+,C. perfringens D C. botulinum 3$)%2#+,#737,+&,0)7"+*7H,

D%,@$+,%&=l2, ")+"'A'+2#7, 3+,0%#>=+27*,3$)%2#+, +&, "%&+2#%A'+2#7, 27, *+)M,+&'A'2%37,

3+?'37,%,&%,;%&#%,3+,$2%,&+#%&'3%3,#'+A07B#+A0+)%#$)%,#7#%&,/c+),E7),@$1,Sobreviven &%*,

+*07)%*,3+,G&7*#)'3'$A,%,&%,G7""'>2,0M='2%,NO8<%

!
Segundo, elegir la opción que corresponda con el proceso y, siga todos los 
parámetros operativos críticos. 
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• E%)%,$*%),&%*,R0"'72+*,3+,I2;)'%A'+2#7,3+&,W\:\,"7A7,*707)#+,0%)%,3+"'*'72+*,+2,+&,
%2M&'*'*,3+,)'+*=7H,&7*,+*#%?&+"'A'+2#7*,3+?+)M2,*+=$'),#737*,&7*,0%)MA+#)7*,70+)%#'67*,

").#'"7*,+2,&%,70"'>2,*+&+""'72%3%<,\',$2,+*#%?&+"'A'+2#7,27,*'=$+,#737*,&7*,0%)MA+#)7*,

70+)%#'67*,").#'"7*,3+,$2%,70"'>2H,3+?+)M,*$A'2'*#)%),$2,*707)#+,3+,07),@$1,+*%,70"'>2,

3+?+).%,&'A'#%),'=$%&A+2#+,+&,")+"'A'+2#7,3+&,G<perfringens %,X,N<TB&7=,D,27,0+)A'#'), &%,

A$&#'0&'"%"'>2,3+&,C. botulinum. 
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• C%*,#+A0+)%#$)%*,)+&%"'72%3%*,+2,&%*,K%?&%*,N,D,O,*72,#+A0+)%#$)%*,'2#+)2%*,3+&,
0)73$"#7<,\'2,+A?%)=7H,&7*,+*#%?&+"'A'+2#7*,073).%2,#+2+),@$+,0)76++),*707)#+,0%)%,+&,

A72'#7)+7,3+,#+A0+)%#$)%*,+]#+)'7)+*,3+,productos :2#%"#7*,/#%&,"7A7,;'&+#+,3+,0+"F7,3+,
)+*,7,+*0%&3'&&%,3+,"+)37,@$+,27,*+%2,'2D+"#%37*,7,A%"+)%37*,%&,6%".78<,C%,

#+A0+)%#$)%,'2#+)2%%
-&.%2*7-'4#7%-&":'&"$-7%;%&(*7..$-7%o no Intacto 
-&=&%..&)$*"&%$.%2'(#7%<?"%I*/7%
%

-&.%+(#&*+7*%-&.%2*7-'4#7%0d&*%g&I+(+4+7(&"%F<27*#$(#&"%$%.$%

-&*&4:$@%2$*$%'($%&J2.+4$4+,(%"7=*&%F(#$4#7%)">%(7%

F(#$4#78>%

!
• I&,A72'#7)+7,3+,+2;)'%A'+2#7,*+,)+%&'(%,+2,37*,0$2#7*,
3';+)+2#+*<,C%,0)'A+)%,+#%0%,3+,+2;)'%A'+2#7,+*,&%,AM*,

'A07)#%2#+,0%)%,+*#%?'&'(%),+&,0)73$"#7H,D%,@$+,+*,&%,

#+A0+)%#$)%,>0#'A%,0%)%,+&,")+"'A'+2#7,3+,0%#>=+27*,

3+,0)+7"$0%"'>2<,\',$2,+*#%?&+"'A'+2#7,0$+3+,)+3$"'),+&,

#'+A07,@$+,#%)3%,+2,"7A0&+#%),&%,0)'A+)%,+#%0%,3+,

+2;)'%A'+2#7H,+&,+*#%?&+"'A'+2#7,073)M,%=)+=%),+&,#'+A07,

*7?)%2#+,%,&%,*+=$23%,+#%0%,3+,+2;)'%A'+2#7<,\'2,

+A?%)=7H,+&,#'+A07,#7#%&,3+,+2;)'%A'+2#7,*+,A%2#+23).%,

'=$%&,@$+,&%,70"'>2,7)'='2%&<%
!

O$*$% 47("&D7"% K#+.&"% "7=*&% 47<7% &(I*+$*% 2*7-'4#7"%
<?"% *?2+-$<&(#&@% *&I&*+*"&% $.%1(&J7%5T>%O$"7"%G'&%
O'&-&% c7<$*% '(% !"#$=.&4+<+&(#7% 2$*$% !(I*+$*%
2*7-'4#7"%<?"%6?2+-$<&(#&%02?A+($%_Z8>%

!
!(%4$"7%#$.%G'&%'(%2*74&"7%"&%-&")/&%-&%.$"%e24+7(&"%-&%
!(I*+$<+&(#7%-&.%E9F9@%&.%&"#$=.&4+<+&(#7%27-*?%'"$*%"'"%
*&A+"#*7"%-&%<7(+#7*&7%2$*$%*&$.+B$*%&.%M7-&.$-7%
M+4*7=+7.,A+47%O*&-+4#+)7%;%$"/%27-&*%7=#&(&*%"727*#&%2$*$%
.$%-+"27"+4+,(%-&%2*7-'4#7>%O$*$%<?"%+(I7*<$4+,(%)&*%
1(&J7%5[>%M7-&.$-7%O*&-+4#+)7@%"'="&44+,(%
144+7(&"%R7**&4#+)$"%$%6&$.+B$*%R'$(-7%e4'**$%'(%
!(I*+$<+&(#7%-&%%g&")+$4+,(@%2?A+($%VU>%

DEFINICIONES 
IMPORTANTES 

 
Intacto -&I+(&%.7"%2*7-'4#7"%4';7%
+(#&*+7*%2&*<$(&4&%2*7#&A+-7%
47(#*$%.$%<+A*$4+,(%-&%
2$#,A&(7"%27*%-&=$D7%-&.%
&J#&*+7*^%-&%$I'&*$>%

!
No Intacto -&I+(&%.7"%2*7-'4#7"%
4';7"%2$#,A&(7"%2'-+&*$(%
:$=&*%"+-7%+(#*7-'4+-7"%27*%
-&=$D7%-&%.$%"'2&*I+4+&>%
1.A'(7"%&D&<2.7"%+(4.';&(%
2*7-'4#7"%G'&%:$;$(%"+-7%
$=.$(-$-7"%<&4?(+4$<&(#&%7%
<$4&*$-7"%$.%)$4/7>%

!

Tiempo de Incremento (CUT) "&%

*&I+&*&%$%.$%4$(#+-$-%-&%

#+&<27%&(%G'&%.$%#&<2&*$#'*$%

-&.%2*7-'4#7%&"#?%&(#*&%[YQ%

UZYmE%-'*$(#&%4$.&(#$<+&(#7>%
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Tabla 1. Opciones de Enfriamiento FSIS para Productos Cocinados a letalidad totalOpción 3, 4, 5 

 
 

             

parMmetros operativos 
cr.ticos 

 
Condiciones de 

Pre-
Enfriamiento 

1ra etapa de 
enfriamiento 

(tiempo/ 
reducci>n de 
temperatura) 

2da etapa, parte 
de enfriamiento 

(tiempo/ 
reducci>n de 
temperatura) 

Tiempo 
total de 
enfriam

iento 

R0"'>2,N<N,

 NPT,%,UTVW,

X,N<[,F7)%*,

UT,%,QTVW,

X,[,F7)%*,
X,h<[,F7)%*,

 
R0"'>2,N<O,

J+?+, '2'"'%)*+, +&,
)+;)'=+)%37,

3+2#)7, 3+&, &%0*7,

3+, dT, A'2$#7*,

3+*0$1*, 3+,

#+)A'2%), +&, "'"&7,

3+,"7""'>2,

 
120 a 80°F 

≤ 1 hora 

UT,%,[[VW,

X,[,F7)%*9,

5+;)'=+)%37,

"72#'2$7,F%*#%,

QTVW,

X,h,F7)%*,

bM*,+&,

#'+A07,

0%)%,

&&+=%),%,

QTVW,

 
 
R0"'>2,N<P,

g,NTT,00A,2'#)'#7,
3+,*73'7,

,,,,,,,,$!

q,

≥ 250 ppm 
ascorbato de 

sodio o eritorbato 

 

NPT,%,UTVW,

X,[,F7)%*,

 

UT,%,Q[VW,

X,NT,F7)%*,

 
 
X,N[,F7)%*,

 
 
 

Opci>n 
1.4 

≥ 40 ppm nitrito 
de sodio 
           7 

y 
≥ 6%  

concentraci>n de 
salmuera 

 
O 

 
 

120 a 40°F 
≤ 20 horas; 
Ca.da de 

temperatura 
continua 

 
 
 

NA 

 
 
 

≤ 20 horas 

 aw ≤ 0.92    

Opci>n 
1.5 

 130 a 80°F 
≤ 2 horas 

80 a 40°F 
≤ 5 horas ≤ 7 horas 

 
Opci>n 

1.6 

  
126 a 80°F 

≤ 1.75 horas 
80 a 55°F 

≤ 4.75 horas; 
refrigeración hasta 

40°°F 

 
≤ 6.5 

horas 

 
Opci>n 

1.7 

 
pH ≤ 6.0 

 
126 a 80°F 

≤ 2.25 horas 

80 a 55°F 
≤ 3.75 horas; 

Refrigeración 
continua hasta 

40°F 

 
≤ 6 horas 

 
Opci>n 

1.8 

 
pH ≤ 5.8 

 
126 a 80°F 

≤ 2.75 horas 

80 a 55°F 
≤ 3.25 horas; 

Refrigeración 
continua hasta 

40°F 

 
≤ 6 horas 
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%!O2&2!23%1+2&!$'(2!(2?%2.!$%!$'(2?%$+1-1$#()!*$?$&:!+)-3&)?2&!@,$!%)'!3&)*,+()'!+,-3%$#!+)#!()*)'!%)'!
32&:-$(&)'!)3$&2(1E)'!+&F(1+)'!1*$#(1C1+2*)'!$#!',!*)+,-$#(2+1D#!*$!')3)&($!+1$#(FC1+)!*$!3&$C$&$#+12.!32&2!
%2!+)++1D#!2!%$(2%1*2*!<!
4 Las O3+1)#$'!B!%)'!32&:-$(&)'!*$!)3$&2+1D#!@,$!+2-?12&)#!*$'*$!$%!H3U#*1+$!J!*$!QVVV!!232&$+$#!$#!#$0&1%%2!
B!+)#!')-?&$2*)!0&1'<!
5 El!L)3)&($!51$#(FC1+)!*$%!6LML!B!%2'!&$C$&$#+12'!,'2*2'!32&2!*$'2&&)%%2&!$'(2'!P3+1)#$'!3,$*$#!
$#+)#(&2&'$!$#!4H#$I)!JK<!L)3)&($!O&$*1+(1E)!*$%!6LML!32&2!N)*$%2*)!N1+&)?1)%D01+)!32&2!
P3+1)#$'!*$!"#C&12-1$#()!QR/)0!.!3:01#2!ST9<!
$!L$!3,$*$#!20&$02&!W1(&1()!B!$&1()&?2()8!2'+)&?2()!$*%237,;$+2#+*,2%#$)%&+*,7,*'2#1#'"%*,43:01#2!XY9<!
&!"'(2!P3+1D#!#)!&$@,1$&$!,#!2+$%$&2*)&!*$!+,&2*)!B2!@,$!%2!2%(2!+)#+$#(&2+1D#!*$!'2%-,$&2!1#A1?$!
$%!')?&$+&$+1-1$#()!*$!$'3)&2'<!"%!#1(&1()!$'!)3+1)#2%!'1!$%!3&)*,+()!(1$#$!,#!2$!Z![<V\<!!
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Tabla 2. Opciones de Enfriamiento FSIS para productos que NO Reciben una Letalidad 
Total8, 9 

 
 
 

             
parMmetros operativos cr.ticos 

Condiciones de 
Pre-
Enfriamiento 

1ra etapa de 
enfriamiento 

2da etapa de 
enfriamiento 

Total 
tiempo de 

enfriami
ento 

 
R0"'>2,

O<N%

 
CUT entre 50- 

130°F ≤ 1 
hora 

 
NPT,%,UTVW%
X,N<[,F7)%*%

 
UT,%,QTVW%
X,[,F7)%*%

 
X,h<[%
F7)%*%

 CUT entre 50-
130°F ≤ 3 

horas 
y, 

   

 
 

Opci>n 
2.2 

≥ 2% sal; 
y 

≥ 150 ppm 
nitrito de sodio10 

y 
acelerador de 

curado o fuente 
natural de 

 
 

130 a 80°F 
≤ 1.5 horas 

 
 

80 a 40°F 
≤ 5 horas 

 
 

≤ 6.5 
horas 

 ascorbato 
(suficiente 

para el 
prop>sito) 
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'!P3+1)#$'!B!32&:-$(&)'!*$!)3$&2+1D#!@,$!+2-?12&)#!*$'*$!$%!H3U#*1+$!J!*$!QVVV!!232&$+$#!$#!#$0&1%%2!B!+)#!
')-?&$2*)!0&1'<!
(!)*!L)3)&($!51$#(FC1+)!*$%!6LML!B!%2'!&$C$&$#+12'!,'2*2'!32&2!*$'2&&)%%2&!$'(2'!P3+1)#$'!3,$*$#!
$#+)#(&2&'$!$#!4H#$I)!JK<!L)3)&($!O&$*1+(1E)!*$%!6LML!32&2!N)*$%2*)!N1+&)?1)%D01+)!32&2!
P3+1)#$'!*$!"#C&12-1$#()!QR/)0!.!3:01#2!ST9<!
"+!W1(&1()!B!$&1()&?2()8!2'+)&?2()!3,$*$#!20&$02&'$!,'2#*)!C,$#($'!#2(,&2%$'!)!'1#(U(1+2'!43:01#2!XY9<!
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Significado de los Cambios en Inocuidad Alimenticia 
 
mPor qu1 los productos parcialmente cocinados tienen menos opciones de enfriamiento (solamente los de 
la Tabla 2)? 

 
!(% A&(&*$.@% 2$*$% 2*7-'4#7"% 2$*4+$.<&(#&% 474+($-7"% -&% 4$*(&% -&% *&"% ;% -&% $)&@% .$"% 724+7(&"% -&%
&(I*+$<+&(#7% "7(% <?"% .+<+#$-7"% 27*G'&@% "+(% '($% I$"&% -&% .&#$.+-$-% )$.+-$-$@% 2'&-&% 74'**+*% '(% =*7#&%
$4'<'.$#+)7%-& C. perfringens ; C. botulinum -'*$(#&%.$"%I$"&"%-&%4$.&(#$<+&(#7%;%&(I*+$<+&(#7%%2$*4+$.>%
!.%=*7#&%$4'<'.$#+)7%2&*<+#&%<?"%43.'.$"%)&A&#$#+)$"%&(%&.%2*7-'4#7%#&*<+($-7%;@%#&(&*%'(%47(#&7%$.#7%
-&%43.'.$"%)&A&#$#+)$"@%+(4*&<&(#$%&.%*+&"A7%-&%&(I&*<&-$->%
!

O$*$% *&"#*+(A+*% &.% =*7#&% $4'<'.$#+)7@% &.% E9F9% *&47<+&(-$% '(% RWc% -&% 4$.&(#$<+&(#7% 2$*$% 2*7-'4#7"%
2$*4+$.<&(#&%474+($-7">%!.%RWc%#$.%47<7%"&%'"$%&(%&"#$%A'/$%"&%*&I+&*&%$.% #+&<27%-'*$(#&%&.%4'$.% .$%
#&<2&*$#'*$% -&.% 2*7-'4#7% &"#?% &(#*&% [Y% ;% UZYmE% -'*$(#&% &.% 4$.&(#$<+&(#7@% ;$% G'&% &"#&% &"% &.% *$(A7%
2*+<$*+7%-&%2*&74'2$4+,(%-&%4*&4+<+&(#7%-&.%2$#,A&(7>%9+%=+&(%&.%RWc%&"%+<27*#$(#&%2$*$%2*7-'4#7"%
#7#$.<&(#&% 474+($-7"@% &.% RWc% (7% &"% $=7*-$-7% &(% .$"% 724+7(&"% -&% &"#$=+.+B$4+,(% 2$*$% 2*7-'4#7"%
#7#$.<&(#&% 474+($-7"% $% .&#$.+-$-% #7#$.@% 27*G'&% #7-$"% .$"% 43.'.$"% )&A&#$#+)$"% -&%C. perfringens ; C. 

botulinum "7(%-&"#*'+-$"%&(%&.%2*74&"7%-&%4744+,(>%h7#&%G'&%&(%.$%2?A+($%]T%-&%.$%i'/$%-&%R744+,(%
E9F9@% &.% E9F9% :$% *&47<&(-$-7% G'&% .7"% RWc% 2$*$% 2*7-'4#7"% #7#$.<&(#&% 474+($-7"% $% .&#$.+-$-% #7#$.%
A$*$(#+4&( que el crecimiento de 9>%1'*&'"%&"#3%=$D7%47(#*7.>%
!
¿Por qué el FSIS cambió la Opción 1.2 para incluir una primera etapa de enfriamiento (120 a 80 °F 
en ≤ 1 hora)? 

 
R'$(-7%&.%123(-+4&%5%"&%-&"$**7..,%47<7%'($%B7($%-&%"&A'*+-$-%2$*$%.7"%&"#?(-$*&"%-&%-&"&<2&L7%
-&%&"#$=+.+B$4+,(@%&.%E9F9%$A*&A,%.$%(7#$%-&%G'&%`"+%&.%2*7-'4#7%2&*<$(&4&%&(#*&%U]Y%$%XYmE%27*%<?"%-&%
'($% :7*$@% &.% 4'<2.+<+&(#7% 47(% &.% &"#?(-$*% -&% -&"&<2&L7% &"% +(4+&*#7>b% 9+(% &<=$*A7@% &.% <7-&.$-7%
)$.+-$-7%-&%2$#,A&(7"%@%.$%+()&"#+A$4+,(%-&.%]YUX%2*'&=$%G'&%&.%&(I*+$<+&(#7%&(#*&%U]Y%$%XYmE%27*%ZQT%
:7*$"%2'&-&% *&"'.#$*%&(%'(%4*&4+<+&(#7%-&%]%$%ZQC7A%-&%C. perfringens 09<+#:@%et al.@%]YUX8@% .7%G'&%
-&I+(+#+)$<&(#&%&J4&-&*/$%&.%&"#?(-$*%-&%-&"&<2&L7%7%&.%7=D&#+)7>%
W(%=*7#&%74'**+,%-&%'(%2*7-'4#7%6c!%-&%'(%#*7B7%-&%2$)7%-&%A*$(%-+?<&#*7%G'&%2'&-&%#7<$*"&%)$*+$"%
:7*$"%2$*$%&(I*+$*%&(#*&%U]Y%$%XYmE>%!.%E9F9%:$%+(4.'+-7%724+7(&"%&(%.$%c$=.$%U%G'&%&J#+&(-&(%&.%#+&<27%
-'*$(#&%U]Y%$%XYmE%$.%<?J+<7%27"+=.&@%4'$(-7%"&%47("+-&*$(%4$*$4#&*/"#+4$"%+(#*/("&4$"%-&.%2*7-'4#7@%
47<7%&.%2q>%
!
¿Por qué la Opción 1.3 incluye la recomendación de agregar al menos 250 ppm de eritorbato o 
ascorbato, además de la recomendación original de agregar al menos 100 ppm de nitrito? 

 
W($%+()&"#+A$4+,(%-&.%]YU[%&(47(#*,%G'&%&.%&*+#7*=$#7%7%$"47*=$#7%"&%(&4&"+#$@%$-&<?"%-&.%(+#*+#7%-&%
"7-+7%2$*$%47(#*7.$*%&.%4*&4+<+&(#7%-&%C. perfringens -&(#*7%-&%(+)&.&"%"&A'*7">%
!
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¿Por qué la Opción 1.4 ya no aplica para productos formulados con ≥ 120 ppm de nitrito de sodio 
o su equivalente a una concentración de salmuera de 3.5% o más? 

 
14#'$.<&(#&%.7"%2*7A*$<$"%-+"27(+=.&"%-&%<7-&.$<+&(#7%)$.+-$-7%-&%2$#,A&(7"%:$(%+(-+4$-7%G'&%
&"#7"%2$*?<&#*7"%27-*/$(%*&"'.#$*%&(%'(%4*&4+<+&(#7%-&%> 2.0-log de C. 2&*I*+(A&(">%
!
¿Por qué la Opción 1.4 ya no tiene una opción para que la primera etapa de enfriamiento enfríe 
desde 120 a 80°F en 2 horas o menos? 

 
!.%E9F9%-&#&*<+(,%G'&%&"#7"%2$*?<&#*7"%&"#$=$(%=$"$-7"%&(%el crecimiento de Aureus "7=*&%.$%
"'2&*I+4+&%-&.%2*7-'4#7%.7%4'$.%(7%&"%&.%*+&"A7%2$*$%&.%4'$.%"&%-+"&L,%&"#$%e24+,(>%!(%4$<=+7@%.7"%
&"#$=.&4+<+&(#7"%-&=&(%&)+-&(4+$*%'($%4$/-$%47(#+('$%-&%#&<2&*$#'*$%"+(%#&(&*%G'&%-&<7"#*$*%G'&%"&%
:$;$%4'<2.+-7%(+(AK(%<$*47%-&%#+&<27%&(%2$*#+4'.$*@%&(#*&%U]Y%$%XYmE>%
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Procesos	a	la	Medida	y	Soporte	Alternativo	

!.% E9F9% *&47(74&% G'&% (7% #7-7"% .7"% 2*7-'4#7"% 2'&-&(% &"#$=+.+B$*"&% '"$(-7% .7"%
2$*?<&#*7"% 72&*$#+)7"% 4*/#+47"% -&.% E9F9% +(4.'+-7"% &(% &"#$% A'/$% >% O$*$% $;'-$*% $% .7"%
&"#$=.&4+<+&(#7"%&(%.$%&"#$=+.+B$4+,(%-&%"'"%2*7-'4#7"@%&.%E9F9%:$%+-&(#+I+4$-7%I'&(#&"%
G'&%27-*/$(%'"$*"&%47<7%9727*#&%R+&(#/I+47>%
6&4'*"7"%&(%.7"%$(&J7"%+(4.';&(%+(I7*<$4+,(%"7=*&%.7%"+A'+&(#&H%

!
• Cronograma de Enfriamiento a la Medida:  &7*, +*#%?&+"'A'+2#7*, 073)M2, 3'*+`%), $2,
")727=)%A%, 3+, +2;)'%A'+2#7, %, &%, A+3'3%, "72, Al&#'0&+*, ;%*+*, 3+, +2;)'%A'+2#7, D,

"%&+2#%A'+2#7,$*%237,A73+&7*,6%&'3%37*,3+,0%#>=+27*<,c+),!2+]7,4[<,b73+&%37,

b'")7?'7&>='"7,E)+3'"#'67,0M='2%,hQ<%
• Guías de Procesamientoe,R#)%*,%=+2"'%*,=$?+)2%A+2#%&+*,F%2,0$?&'"%37,=$.%,6%&'3%3%*,
3+,+2;)'%A'+2#7,@$+, &7*,+*#%?&+"'A'+2#7*,0$+3+2,$*%), "7A7,\707)#+,G'+2#.;'"7<,c+),

!2+]7,4h<,R#)%*,-$.%*,E$?&'"%3%*,0%)%,E)7"+*7*,3+,I2;)'%A'+2#7,0M='2%,kk<%
• Pruebas de Provocación: &7*, +*#%?&+"'A'+2#7*, 073)M2, )+%&'(%), 0)$+?%*, 3+, 0)767"%"'>2,
0%)%,3+#+)A'2%),*',*$*,0)7"+*7*,*$=+)'37*,"$A0&').%2,"72,+&,+*#M23%),3+,3+*+A0+`7<,

c+), !2+]7, 4k<, S*7, 3+, E)$+?%*, 3+, E)767"%"'>2, 0%)%, !0%&%2"%), E)7"+3'A'+2#7*,

!&#+)2%#'67*,3+,I*#%?'&'(%"'>2f,I2;)'%A'+2#7,,0M='2%,kU<%
• Artículos Periodísticos: &7*,+*#%?&+"'A'+2#7*,073).%2, '3+2#';'"%), $2,%)#."$&7,0+)'73.*#'"7,
0$?&'"%37, @$+, A$+*#)+, $2, 0)7"+*7, +*0+".;'"7, @$+, "$A0&%, "72, +&, +*#M23%), 3+,

3+*+A0+`7, D, $#'&'(%)&7, "7A7, *707)#+, "'+2#.;'"7<, c+), !2+]7, 4U<, S*7, 3+, !)#."$&7*,

E+)'73.*#'"7*, 0%)%, !0%&%2"%), E)7"+3'A'+2#7*, !&#+)2%#'67*, 3+, I*#%?'&'(%"'>2f,

I2;)'%A'+2#7,0M='2%,UT<%
!

Brechas	Científicas	Identificadas	por	el	FSIS	

!.%E9F9%:$%+-&(#+I+4$-7%)$*+7"%2*74&"7"%-&%&"#$=+.+B$4+,(%47<'(&"%G'&%(7%2'&-&(%.7A*$*%
.7"% 2$*?<&#*7"% 72&*$#+)7"% 4*/#+47"% +(4.'+-7"% &(% &"#$% A'/$>% !.% E9F9% $(+<$% $% .7"%
&"#$=.&4+<+&(#7"% $% *&$.+B$*% 2*'&=$"% -&% 2*7)74$4+,(% 4'$(-7% (7% :$;$% 7#*7% "727*#&%
-+"27(+=.&% 02?A+($% VX8>% 9+(% &<=$*A7@% .$% 1A&(4+$% &(#+&(-&% G'&% 2'&-&% (7% "&*% 47"#7%
&I&4#+)7%2$*$% .7"%&"#$=.&4+<+&(#7"% *&$.+B$*%O*'&=$"%-&%O*7)74$4+,(% +(-+)+-'$.&"@%2$*$%
2*7-'4#7"% 47<K(<&(#&% &.$=7*$-7"% -&% 4$*(&% -&% *&"% ;% -&% $)&>% O$*$% $=7*-$*% &"#7"%
2*74&"7"%47<'(&"@%G'&%4$*&4&(%-&%'(%"727*#&%4+&(#/I+47%I?4+.<&(#&%-+"27(+=.&@%&.%E9F9%
:$%+-&(#+I+4$-7%&%+(I7*<$-7%"7=*&%=*&4:$"%4+&(#/I+4$"%;@%&"#?%#*$#$(-7%-&%$;'-$*%$%4&**$*%
-+4:$"% =*&4:$">% !.% E9F9% 2'=.+4,% 2*+7*+-$-&"% -&% +()&"#+A$4+,(% &(% "'% "+#+7% u&=@% 2$*$%
47<'(+4$*%.$"%&)+-&(#&"%(&4&"+-$-&"%-&%+()&"#+A$4+,(%47(%&.%9&*)+4+7%-&%F()&"#+A$4+,(%
1A*/47.$P% 0169Q27*% "'"% "+A.$"% &(% +(A.3"P8% -&.%W9g1%&% +()&"#+A$-7*&"%$4$-3<+47">%1%
<&-+-$%G'&% "&% 7=#+&(&(%-$#7"% $-+4+7($.&"@% &.% E9F9%$4#'$.+B$*?% .$"% *&47<&(-$4+7(&"%
2$*$%&"#$"%=*&4:$"%4+&(#/I+4$"%47(%&.%"727*#&%4+&(#/I+47%<?"%*&4+&(#&>%
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!

W(%&"#$=.&4+<+&(#7%G'&%&.$=7*$%2*7-'4#7"%usando procesos que caen dentro de una brecha 
cient/fica conocida 27-*?(%"&A'+*%'"$(-7%.7"%2$*?<&#*7"%72&*$#+)7"%4*/#+47"%&(%&"#$%A'/$%
47<7%"727*#&%4+&(#/I+47%0)&*%c$=.$%Z8>%C$%c$=.$%Z%-&"4*+=&%#$<=+3(%.$"%)'.(&*$=+.+-$-&"%
&"2&4/I+4$"%$.%'"$*%.$"%=*&4:$"%47<7%"727*#&%4+&(#/I+47%;@%*&47<+&(-$%.7"%2$"7"%$%#7<$*%
2$*$% *&-'4+*% )'.(&*$=+.+-$-&">
% 1-&
<?"%-&%&"$"%)'.(&*$=+.+-$-&"%&"2&4/I+4$"@%&.%E9F9%#+&(&%.$"%"+A'+&(#&"%2*&74'2$4+7(&"%
47(% G'&% .7"% &"#$=.&4+<+&(#7"% "+A$(% 2*74&"$(-7% 2*7-'4#7"% '"$(-7% .7"% 2$*?<&#*7"%
72&*$#+)7"%4*/#+47"%-&%.$%c$=.$%ZH%

!
• I&,$*7,3+,+*#7*,0%)MA+#)7*,70+)%#'67*,").#'"7*,)+0)+*+2#%,$2%,6$&2+)%?'&'3%3,
07)@$+,+*#7*,0)7"+*7*,27,F%2,*'37,6%&'3%37*,0%)%,%?7)3%),#737*,&7*,)'+*=7*,3+,

0)+7"$0%"'>2<%
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• \', 7"$))+, $2%, 3+*6'%"'>2, 3+, 0)7"+*7, "72, $27, @$+, +*#1, '3+2#';'"%37, "7A7, ?)+"F%,
"'+2#.;'"%H, +*, 07"7, 0)7?%?&+, @$+, $2, +*#%?&+"'A'+2#7, 0$+3%, '3+2#';'"%), $2, *707)#+,

%3+"$%37,0%)%,'27"$'3%3,3+,0)73$"#7,*'2,)+%&'(%),$2%,0)$+?%,3+,0)73$"#7<%

%
• \',+&,W\:\,7,+&,+*#%?&+"'A'+2#7,)+l2+,A$+*#)%*,3+,0)73$"#7,5KI,@$+,*+%,07*'#'6%,0%)%,
$2,0%#>=+27,7,*',+&,0)73$"#7,+*#M,'A0&'"%37,+2,$2%,'26+*#'=%"'>2,3+,'27"$'3%3,%&'A+2#'"'%,

/+*, 3+"')e, \', +*#M, )+&%"'72%37, "72, )+07)#+*, 3+, +2;+)A+3%3, 7, ?)7#+8H, +&, W\:\, 3+?+,

6+)';'"%)H, "7A7, 0%)#+, 3+, &%*, !""'72+*, G7))+"#'6%*/d, GW5, QNk<P/?88H, @$+, +&,

+*#%?&+"'A'+2#7, 0$+3%, 3+A7*#)%), @$+, 2', $2%, &+#%&'3%3, 7, +*#%?'&'(%"'>2, '2%3+"$%3%*,

;$+)72,&%,"%$*%,)%.(,3+,&%,A$+*#)%,07*'#'6%,7,3+,&%,+2;+)A+3%3,7,?)7#+,"72;')A%37H,&7,

"$%&,2+"+*'#%)M,F%"+),*',3+*+%,*+=$'),$*%237,&%,)+"7A+23%"'>2,%2#+)'7)<%

!
• !,A+3'3%,@$+,*+,7?#'+2+2,3%#7*,%3'"'72%&+*H,+&,W\:\,"%A?'%)M,&%*,)+"7A+23%"'72+*,0%)%,
0)7"+*7*,@$+,"%+2,3+2#)7,3+,$2%,3+,+*#%*,?)+"F%*,"'+2#.;'"%*<%

!

NOTA: C$"%=*&4:$"%4+&(#/I+4$"%"7.7%$I&4#$(%$%2*7-'4#7"%;%2*74&"7"%<';%&"2&4/I+47">%C$"%
-&")+$4+7(&"% -&% 2*74&"7"% ;% .7"% &G'+27"% &(% <$.% I'(4+7($<+&(#7% he% "7(% =*&4:$"%
4+&(#/I+4$">%1-+4+7($.<&(#&@%.7"%O*7-'4#7"%h7%R'=+&*#7"%27*%&"#$%A'/$%%he%27-*/$(%#&(&*%
'(%"727*#&%$-&4'$-7%27*%2$*#&%-&%.7"%2$*?<&#*7"%72&*$#+)7"%4*/#+47"%<&(4+7($-7"%&(%.$%
c$=.$%Z>%

!
!

!

!
!

Las brechas cient.ficas son procesos que no han sido validados para lograr 

estabilizaci>n y abordar todos los riesgos potenciales durante enfriamiento, pero los 

establecimientos podrM seguir usando esta gu.a como soporte para esos procesos 

dMndole tiempo adicional a la investigaci>n.                       . 
 

 
 
 

!.%E9F9%$4#'$.+B$*?%&"#$%A'/$%$%<&-+-$%G'&%:$;$%<?"%+()&"#+A$4+,(%-+"27(+=.&%;%"&%
2'&-$(%-&"$**7..$*%('&)$"%724+7(&">%



44 !

NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
 
Tabla 3: Brechas Científicas donde los Parámetros Operativos Críticos de Guías Anteriores Podrían ser Usados 

 
Brechas Cient!ficas Ejemplo 

              
Par"metros 
Operativos 
Cr!ticos de Gu!as 
Anteriores 

Vulnerabilidad al Seguir los Par"metros de Gu!as Anteriores 

#$ %&'()*+',-.'/0.+1*+',-(2-
3&1.-+1415'-6)2-.'-,2-
7)2(2.-2.8&91&-
,)89*92.+242.+2-&"79('-71&1-
(1&-,23)9492.+'-1-:1,-
.)2;1,-'7*9'.2,-<1=:1-#$-

 
Los procesos dentro de esta 
brecha incluyen lo siguiente: 
• >'**9?.-1-:2+1:9(1(-+'+1:$-
• .'/9.+1*+'$-
• @&1.-+1415'-A-72,'-(2-
7&'()*+'-
o BC$D-7):31(1,-'-
o BE-:9=&1,$-

%2*F)31-(2-
71;'-.'/
9.+1*+1-B-E-
:9=&1,-'-*1&.2-
&',+9G1(1-*'.-
).-3&','&-(2-B-
C$D-7):31(1,$-

H1-&28&932&1*9?.-
9.9*91-IJ-49.)+',-
(2,7)K,-(2-
*'47:2+1&-2:-*9*:'-
(2-*'**9?.$-

 
L:-2.8&91492.+'-
,)*2(2-
(2-#MJ-1-DDNO-2.-
P-Q-F'&1,$-

 
R28&932&1*9?.-
*'.+9.)1-F1,+1-
CJNO$-

L,+',-71&"42+&',-.'-+92.2.-2.-*)2.+1-:1-*1.+9(1(-(2-+9247'-6)2-2:-
7&'()*+'-72&41.2*2-2.+&2-#MJ-1-EJNO$-S9-:',-7&'()*+',-,2-+1&(1.-4",-
(2-#-F'&1-71&1-2.8&91&-2.+&2-#MJ-1-EJNOT-7'(&!1-'*)&&9&-). perfringens A 
C. C.botulinum ,'=&2-+'('-,9-:',-7&'()*+',-,'.-.'/9.+1*+',$-L.-*1,'-(2-
(2,;91*9?.T-,9-2:-7&'()*+'-+1&(1-4",-(2-#-F'&1-71&1-2.8&91&-2.+&2-#MJ-1-
EJNOT-2,-7'*'-7&'=1=:2-6)2-2:-4'(2:1492.+'-(2-71+?32.',-,'7'&+2,-:1-
9.'*)9(1(-(2:-7&'()*+'-AT-7'(&!1-.2*2,9+1&,2-4)2,+&2'$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• V2-,2&-7',9=:2T-:949+1&-2:-+9247'-2.+&2-#MJNO-1-EJNO-1-.'-4",-(2-M$D-
F'&1,-'-2.+&2-EJNO-A-DDNO-7'&-4",-(2-W$D-F'&1,-XQ-F'&1,-+9247'-(2-
2.8&91492.+'-+'+1:Y-71&1-:949+1& el crecimiento de C.perfringens 1-M/
:'3-'-42.',$-V2-.'-,2&-7',9=:2T-9(2.+989*1&-:1-*1.+9(1(-4",-*'&+1-(2-
+9247'-6)2-,21-+2&4'(9."49*142.+2-7',9=:2-71&1-9&-(2-#MJ-1-EJNO-
AT-4'.9+'&21&-2,+2-7).+'-(2-41.2&1-,9,+24"+9*1$-

• R21:9G1&-7&)2=1,-(2-7&'()*+'-+2&49.1('-71&1-C. perfringens X;2&-
7"39.1-ZCY$-

• [3&231&-[.+949*&'=91.',$-
• R2()*9&-(9"42+&'-'-3&','&-(2-7&'()*+'$-
• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-
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NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
 

Brechas Cient!ficas Ejemplo 
              

Par"metros 
Operativos 
Cr!ticos de Gu!as 
Anteriores 

Vulnerabilidad con Continuidad para Seguir Par"metros de Gu!as 
Anteriores 
      

M$ H',-7&'()*+',-%1&*91:42.+2-
+2&4'/+&1+1(',T-
1F)41(',T-6)2-*'.+92.2.-
\9+&9+'-A-2&9+'&=1+']-
1,*'&=1+'-A-+92.2.-:1&3',-
+9247',-(2-9.*&242.+'-A-
2.8&91492.+'-+942,-2.-:1-
<1=:1-M$-

 
Los procesos que est"n dentro 
de esta brecha incluyen todo 
lo siguiente: 
• %1&*91:42.+2-+2&4'/
+&1+1(',T-[F)41(',$-

• ^.->^<-4",-:2.+'-X4",-(2-
W-F'&1,-2.-_7*9?.-M$MY$-

• O'&4):1('-*'.-1:-42.',-
#JJ-774-(2-.9+&9+'-'-.9+&1+'-
X,9.+K+9*'-'-.1+)&1:Y$-

• O'&4):1('-*'.-1:-42.',-
MDJ-774-(2-2&9+'&=1+'-'-
1,*'&=1+'-X,9.+K+9*'-'-
.1+)&1:Y$-

`14'.2,-
6)2-*'.+2.31-
.9+&9+'-A-
2&9+'&=1+'-'-
1,*'&=1+'$-

[7:9*1&-:1-_7*9?.-
#$W-1-
2,+2-7&'()*+'a-
71&*91:42.+2-+2&4'/
+&1+1('-2.-
71&+9*):1&U-

 
#WJ-1-EJNO-2.-P-D-
F'&1,-A--

 
EJ-1-CJNO-
2.-P-#J-F'&1,T-*'.-

 
#D-F'&1,-(2-+9247'-
(2-2.8&91492.+'-
+'+1:$-

aNOTA: S9.-
%1&"42+&'->^<-
---------------

L,+',-71&"42+&',-7'(&!1.-72&49+9&-).-2b*2,9;'-=&'+2-1*)4):1+9;'-(2-C. 
perfringens ()&1.+2-*1:2.+1492.+'-A-2.8&91492.+'-,9-.'-,2-1='&(1-2:-
>^<T-1).6)2-2:-1F)41('T-.9+&9+'-AT-2&9+'&=1+'-]1,*'&=1+'-7'(&!1.-1A)(1&-
1-&2,+&9.39&-2:-*&2*9492.+'$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• >'*9.1&-2:-7&'()*+'-1-:2+1:9(1(T-:'-*)1:-72&49+9&!1-).->^<-(2-F1,+1-
Q-F'&1,-2.+&2-DJ/#WJNO-,23c.-:1-@)!1-(2->'**9?.-OS0S$-L,+2-
7&'()*+'-7'(&"-2.+'.*2,-17:9*1&-:1-_7*9?.-#$W-,9.-2,+1&-(2.+&'-(2-
).1-d&2*F1->92.+!89*1-7'&-L,+1=9:9G1*9?.$-

• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-

 
*NOTA: :',-7&'()*+',-*'*9.1(',-1-:2+1:9(1(-+'+1:-6)2-2b*2(1.-).->^<-
(2-Q-F'&1,-2.+&2-DJ/#WJNO-7'(&!1.-*)47:9&-*'.-:1,-*'.(9*9'.2,-71&1-
).1-d&2*F1->92.+!89*1-(2-@)!1-(2->'**9?.$-

 
 
 
 

NOTA: S9-=92.-2,+1-=&2*F1-7)2(2-17:9*1&,2-1:-+'*9.'-2b9,+2-9.;2,+931*9?.-
6)2-,'7'&+1-1:3).',-7&'*2,',-*'4).2,-(2-+'*9.'-71&*91:42.+2-+2&4'/
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+&1+1('$-



47 !

NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
 

Brechas Cient!ficas Ejemplo 
              

Par"metros 
Operativos 
Cr!ticos de Gu!as 
Anteriores 

Vulnerabilidad con Continuidad para Seguir Par"metros de Gu!as 
Anteriores 
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W$ L:-+'*9.'-1F)41('T-6)2-
*'.+92.2-
\9+&9+'-A-2&9+'&=1+']-
1,*'&=1+'-6)2-.'-7)2(2-
),1&-:1-_7*9?.-#$W-(2=9('-1-
6)2-,9-=92.-:1-*'4=9.1*9?.-
:2+1:-(2-+9247'-A-
+2472&1+)&1-,2-'=+92.2T-:1-
F)42(1(-&2:1+9;1-.'-2,-
1='&(1(1$-

 
Los procesos que est"n dentro 
de esta brecha incluyen todo 
lo siguiente: 
• *'4=9.1*9?.-:2+1:-(2-+9247'-
A-+2472&1+)&1-72&'-:1-
F)42(1(-&2:1+9;1-.'-F1-,9('-
1='&(1(1-X7'&-:'-+1.+'T-.'-,2-
*'.,9(2&1-6)2-2:-7&'()*+'-
F1A1-:'3&1('-e:2+1:9(1(-
+'+1:fYa$-

• O'&4):1('-*'.-1:-42.',-
#JJ-774-(2-.9+&9+'-'-.9+&1+'-
X,9.+K+9*'-'-.1+)&1:Y$-

• O'&4):1('-*'.-1:-42.',-MDJ-
774-2&9+'&=1+'-'-1,*'&=1+'-
X,9.+K+9*'-'-.1+)&1:Y$-

 
a\_<[U-H1-F)42(1(-&2:1+9;1-.'-
.2*2,9+1-,2&-4'.9+'&21(1-*)1.('-
,2-*'*9.1-7&'()*+',-(2-*1&.2-(2-
&2,-'-(2-1;2-(2-#J-:9=&1,-'-4",-

L:-+'*9.'-
6)2-*'.+2.31-
.9+&9+'-A-
2&9+'&=1+'-'-
1,*'&=1+'$-

[7:9*1&-:1-_7*9?.-
#$W-1-
2,+2-7&'()*+'a-
71&*91:42.+2-+2&4'/
+&1+1('-2.-
71&+9*):1&U-

 
#WJ-1-EJNO-2.-P-D-
F'&1,-A--

 
EJ-1-CJNO-
2.-P-#J-F'&1,T-*'.-

 
#D-F'&1,-(2-+9247'-
(2-2.8&91492.+'-
+'+1:$-

aNOTA: S9.-
%1&"42+&'->^<-
--------------

L,+',-71&"42+&',-7'(&!1.-.'-'8&2*2&-,)89*92.+2-:2+1:9(1(-(2-71+?32.',-
2.-,)72&89*92-
+1:-*'4'-Salmonella$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• >'*9.1&-2:-7&'()*+'-1-:2+1:9(1(T-:'-*)1:-9.*:)A2-2:-),'-(2-).1-
'7*9?.-(2-F)42(1($-[7:9*1&-:1-_7*9?.-#$W-,9.-2,+1&-2.-).1-d&2*F1-
>92.+!89*1-7'&-L,+1=9:9G1*9?.$-

• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-

 
*NOTA: :',-7&'()*+',-*'*9.1(',-1-:2+1:9(1(-+'+1:-6)2-2b*2(1.-).->^<-
(2-Q-F'&1,-2.+&2-DJ/#WJNO-7'(&!1.-*)47:9&-*'.-:1,-*'.(9*9'.2,-71&1-
).1-d&2*F1->92.+!89*1-(2-@)!1-(2->'**9?.$-

 
 
 
 

NOTA: S9-=92.-2,+1-=&2*F1-7)2(2-17:9*1&,2-1:-+'*9.'-2b9,+2-9.;2,+931*9?.-
6)2-,'7'&+1-1:3).',-7&'*2,',-*'4).2,-(2-+'*9.'-71&*91:42.+2-+2&4'/
+&1+1('$-



49 !

2.-).-F'&.'-1-'-7'&-2.*941-(2-
MDJ-
NO-X#M#-N>Y$-
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NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
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C$ 0.42&,9?.-'-*)&1('-2.-,2*'-
H',-7&'()*+',-6)2-*'.+92.2.-
.9+&1+'-A]'-.9+&9+'-A-),1.-
+9247'-(2-26)9:9=&9'-2.-:)31&-
(2-2&9+'&=1+'-'-1,*'&=1+'-
72&'-6)2T-.'-7)2(2.-*)47:9&-
*'.-:1,-'7*9'.2,-(2-
2.8&91492.+'-,9.-.9+&9+'-2.-:1-
<1=:1-#-'-<1=:1-M$-

 
Los procesos que est"n dentro 
de esta brecha incluyen todo 
lo siguiente: 
• ^.-+&1+1492.+'-+K&49*'-
X+'+1:-'-71&*91:Y$-

• 0.42&,9?.-'-*)&1('-2.-,2*'$-
• ^.->^<-4",-:2.+'-X4",-(2-
W-F'&1,-2.-_7*9?.-M$MY$-

• O'&4):1('-*'.-1:-42.',-
#JJ-774-.9+&9+'-'-.9+&1+'-
X,9.+K+9*'-'-.1+)&1:Y$-

• O'&4):1('-,9.-2&9+'&=1+'-
'-1,*'&=1+'-X,9.+K+9*'-'-
.1+)&1:Y$-

• %2&49+9&-2:-+9247'-(2-
26)9:9=&'-71&1-6)2-,)*2(1-
:1-&21**9?.-(2-*)&1('-X2g$U-
1:-42.',-M-1-W-(!1,-Y$-

------------
<'*9.'-A-g14?.-
(2-9.42&,9?.-A-
*)&1('-2.-,2*'-
6)2-*'.+92.2.-
.9+&9+'-,9.-
2&9+'&=1+'-'-
1,*'&=1+'$-

[7:9*1&-:1-_7*9?.-
#$W-1-
7&'()*+'-,9.-
2&9+'&=1+'-'-
1,*'&=1+'a-2.-
71&+9*):1&U-

 
#WJ-1-EJNO-2.-P-D-
F'&1,-A--

EJ-1-CJNO-
2.-P-#J-F'&1,T-*'.-

 
#D-F'&1,-(2-+9247'-
(2-2.8&91492.+'-
+'+1:-

*NOTA: S9.-
71&"42+&'->^<-
71&1-7&'()*+',-
71&*91:42.+2-+2&4'/
+&1+1(',$-

^.1-;):.2&1=9:9(1(-2,-2:-7'+2.*91:-71&1-=&'+2-1*)4):1+9;'-2b*2,9;'-(2-C. 
perfringens ()&1.+2-*1:2.+1492.+'-A-2.8&91492.+'-,9-.'-,2-1='&(1-2:-
>^<$-

%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&U-

• >'*9.1&-2:-7&'()*+'-1-:2+1:9(1(T-:'-*)1:-72&49+9&!1-).->^<-(2-
F1,+1-Q-F'&1,-2.+&2-DJ/#WJNO-,23c.-:1-Guía de Cocción FSIS $-
\_<[U-@1&1.+9G1&-).-+9247'-(2-26)9:9=&9'-1(2*)1('-,93)2-
,92.('-*&!+9*'X;2&-,23).(1-;):.2&1=9:9(1(Y$-

 

^.1-,23).(1-;):.2&1=9:9(1(-2,-2:-4!.94'-(2-+9247'-(2-26)9:9=&9'-
.2*2,1&9'-71&1-31&1.+9G1&-:1-*'.;2&,9?.-(2-.9+&9+'-71&1-7&'()*9&-
1*+9;9(1(-1.+949*&'=91.1-,9.-).-1*2:2&1('&-(2-*)&1('-2,-(2,*'.'*9(1$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• <9247'-(2-26)9:9=&9'-71&1-6)2-:1-,1:-A-2:-.9+&9+'-72.2+&2.-2:-7&'()*+'-
A-+9247'-71&1-1A)(1&-1:-.9+&9+'-1-+&1.,8'&41&,2-1-8'&41-1*+9;1-A-
&2,+&9.39&-2:-*&2*9492.+'-'-

• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-

 
NOTA: H',-7&'()*+',-*'*9.1(',-1-:2+1:9(1(-+'+1:-6)2-*)47:2.-*'.-2,+1-
d&2*F1->92.+!89*1-(2-@)!1-(2-L,+1=9:9G1*9?.-7'(&!1.-+14=9K.-*)47:9&-
*'.-:1,-*'.(9*9'.2,-71&1-).1-d&2*F1->92.+!89*1-(2-@)!1-(2->'**9?.-
,9-2:->^<-2b*2(2-Q-F'&1,$-
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NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
 

Brechas Cient!ficas Ejemplo 
              

Par"metros 
Operativos 
Cr!ticos de Gu!as 
Anteriores 

Vulnerabilidad con Continuidad para Seguir Par"metros de Gu!as 
Anteriores 
      

D$ %&'()*+',-6)2-*'.+92.2.-
.9+&9+'-
A-),1.-+9247'-(2-26)9:9=&9'-
2.-:)31&-(2-2&9+'&=1+'-'-
1,*'&=1+'T-72&'-.'-+92.2.-
).1-*'.*2.+&1*9?.-(2-
,1:4)2&1-h-Qi-71&1-*)47:9&-
*'.-:1-_7*9?.-#$C$-

 
Los procesos que cumplen 
con esta brecha incluyen todo 
lo siguiente: 
• >)1:6)92&-+&1+1492.+'-
+K&49*'T-

• 0.A2*+1('-*'.-.9+&9+'T-
• O'&4):1('-*'.-1:-42.',-
#MJ-774-.9+&9+'-'-.9+&1+'-
X,9.+K+9*'-'-.1+)&1:YT-

• O'&4):1('-,9.-2&9+'&=1+'-
'-1,*'&=1+'-X,9.+K+9*'-'-
.1+)&1:YT-

• *'.*2.+&1*9?.-(2-,1:4)2&1-
(2-W$Di-
'-4",-AT-

• 72&49+2-).-+9247'-(2-

`14?.-
9.A2*+1('-
*'.-*'.+2.9('-
(2-.9+&9+'-,9.-
2&9+'&=1+'-'-
1,*'&=1+'$-

[7:9*1&-:1-_7*9?.-
#$C-1-
7&'()*+'a-*'.-h-
#MJ-774-.9+&9+'-A-h-
W$Di-*'.*2.+&1*9?.-
(2-,1:4)2&1-

 
#MJ-1-CJNO-
P-MJ-F'&1,j-

 
>1!(1-(2-
+2472&1+)&1-
*'.+9.)1-

 
*NOTA: S9.-
71&"42+&'->^<-
71&1-7&'()*+',-
71&*91:42.+2-+2&4'/
+&1+1(',-

Lb9,+2-).1-;):.2&1=9:9(1(-(2-6)2-F1A1-=&'+2-1*)4):1+9;'-2b*2,9;'-
(2-C. perfringens ()&1.+2-*1:2.+1492.+'-A-2.8&91492.+'-,9-.'-,2-1='&(1-
2:->^<T-1).6)2-:'-1F)41('-A-2:-.9+&9+'-7)(92&1.-1A)(1&-1-&2,+&9.39&-2:-
*&2*9492.+'$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• <9247'-(2-26)9:9=&9'-71&1-6)2-:1-,1:-A-2:-.9+&9+'-72.2+&2.-2:-7&'()*+'-
A-+9247'-71&1-1A)(1&-1:-.9+&9+'-1-+&1.,8'&41&,2-1-8'&41-1*+9;1j-

• >'*9.1&-2:-7&'()*+'-1-:2+1:9(1(T-:'-*)1:-72&49+9&!1-).->^<-(2-
F1,+1-Q-F'&1,-2.+&2-DJ-1-#WJNO-,23c.-:1-@)!1-(2->'**9?.-OS0S-j-
'-

• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-

 
NOTA: H',-7&'()*+',- *'*9.1(',-1- :2+1:9(1(- +'+1:- 6)2- *)47:2.-2,+1-
d&2*F1->92.+!89*1-(2-@)!1-(2-L,+1=9:9G1*9?.-7'(&!1.-+14=9K.-*)47:9&-
*'.-:1,-*'.(9*9'.2,-71&1-).1-d&2*F1->92.+!89*1-(2-@)!1-(2->'**9?.$-
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26)9:9=&9'-71&1-6)2-,)*2(1-
:1-&21**9?.-(2-*)&1('-X2g$U-
1:-42.',-M-1-W-(!1,-Y$-
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NOTA: Las brechas cient!ficas solo afectan a productos y procesos muy espec!ficos. Las desviaciones de procesos y los equipos en mal funcionamiento 

NO son brechas cient!ficas. Los Productos y Procesos No Cubiertos por esta gu!a NO podr!an tener un soporte adecuado por parte de los par"metros 

cr!ticos mencionados en las brechas cient!ficas (Tabla 3). 
 

Brechas Cient!ficas Ejemplo 
              

Par"metros 
Operativos 
Cr!ticos de Gu!as 
Anteriores 

Vulnerabilidad con Continuidad para Seguir Par"metros de Gu!as 
Anteriores 
      

Q$ V2,7'g',-2,*1:(1(',-6)2-.'-
7)2(2.-
2.8&91&,2-,)89*92.+242.+2-
&"79('-71&1-72&49+9&-:1,-
.)2;1,-'7*9'.2,-2.-:1-<1=:1-
M$-

 
Los procesos que cumplen 
con esta brecha incluyen todo 
lo siguiente: 
• V2,7'g',-*'42,+9=:2,-
71&*91:42.+2-+2&4'/+&1+1(',-
'&-2,*1:(1(',$-

R2,-2,*1:(1(1-
>1::'-'-71.*2+1-
(2-*2&('$-

%&'()*+'-
&28&932&1('-1-
CDNO-2.-P-MC-F'&1,$-

L,+',-71&"42+&',-.'-+'41.-2.-*)2.+1-:1-*1.+9(1(-(2-+9247'-6)2-2:-
7&'()*+'-
72&41.2*2-2.+&2-#MJ-1-EJNO$-S9-:',-7&'()*+',-,2-+1&(1.-4",-(2-#-F'&1-
71&1-2.8&91&-2.+&2-#MJ-1-EJNOT-7'(&!1-'*)&&9&-). perfringens A C. 
botulinum $-L.-*1,'-(2-(2,;91*9?.T-,9-2:-7&'()*+'-+1&(1-4",-(2-#-F'&1-
71&1-2.8&91&-2.+&2-#MJ-1-EJNOT-2,-7'*'-7&'=1=:2-6)2-2:-4'(2:1492.+'-(2-
71+?32.',T-,'7'&+2-:1-9.'*)9(1(-(2:-7&'()*+'-AT-7'(&!1-.2*2,9+1&,2-
4)2,+&2'$-

 
%1&1-49.949G1&-2,+1-;):.2&1=9:9(1(T-:',-2,+1=:2*9492.+',-7'(&!1.-'7+1&-
7'&-;1:9(1&-1:3).'-(2-:',-,93)92.+2,U-
• V2-,2&-7',9=:2T-:949+2-2:-+9247'-2.+&2-#MJNO-1-EJNO-1-.'-4",-(2--M$D-
F'&1,-2.+&2-EJNO-A-DDNO-7'&-4",-(2--W$D-F'&1,-XQ-F'&1,-(2-+9247'-
(2-2.8&91492.+'-+'+1:Y-71&1-&2,+&9.39&-2:-*&2*9492.+'-(2 C.perfringens 
1-M/:'3-'-42.',$-V2-.'-,2&-7',9=:2T-9(2.+989*1&-:1-*1.+9(1(-4",-*'&+1-
(2-+9247'-6)2-,21-+2&4'(9."49*142.+2-7',9=:2-71&1-9&-(2-#MJ-1-
EJNO-AT-4'.9+'&21&-2,+2-7).+'-(2-41.2&1-,9,+24"+9*1$-

• R21:9G1&-7&)2=1,-(2-7&'()*+'-+2&49.1('-71&1-C. perfringens X;2&-
7"39.1-ZCY$-

• [3&231&-[.+949*&'=91.',$-
• R21:9G1&-).1-7&)2=1-(2-7&';'*1*9?.-'-4'(2:1492.+'-(2-
71+?32.',-71&1-).-7&'()*+'-2.-71&+9*):1&$-

 
\_<[U-:',-2,+1=:2*9492.+',-7'(&!1.-:949+1&-2:-+9247'-2.+&2-#MJNO-1-EJNO-
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9.*&242.+1.('-:1-*1.+9(1(-(2-F92:'-,2*'-1:-2471*1&-2:-7&'()*+'T-
2471*1&-:',-(2,7'g',-
2.-*1g1,-4",-726)251,T-'-.'-179:1&-+1.+1,-*1g1,-2.-).1-2,+9=1$-:'-6)2-
7'(&!1-9472(9&-2:-8:)g'-(2-19&2$-
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M2M(GM,=$&;.(-,(M;=$&;>(C(+&,N,=:<B=(-,(8=9,&@,-%-,.I*(566V*(K;$A><.@;(&,>%:<;=%-;(
:;=(.%>.%(-,(:#<>,(:;@,&:<%>(,=>%$%-%(Y(Z,[%.(,(T=-<%=%'(1A><;(566V*(4,?;&$,(),@%=%>(-,(
3;&0<><-%-(C(3;&$%><-%-'(1A><;(S6'(566V*(
#$$?JWWXXX*:-:*D;NW@@X&W?&,N<,XW@@X&#$@>W@@FH-VS6%P*#$@*( !::,.;( %D;.$;( 7( -,(
56PF*(
!
M2M(GM,=$&;.(-,(M;=$&;>(C(+&,N,=:<B=(-,(8=9,&@,-%-,.I*(5666*(\<D<>%=:<%(-,(0&;$,.(-,(
,=9,&@,-%-,.( $&%=.@<$<-%.( ?;&( %><@,=$;.( ( Y( 8.$%-;.( U=<-;.'( PQQS/PQQV*( 4,?;&$,(
),@%=%>(-,(3;&0<><-%-(C(3;&$%><-%-'(RQG))/PI(M2M()A@%&<;.(-,(\<D<>%=:<%'(@%&];(PV'(
5666*(
#$$?JWWXXX*:-:*D;NW@@X&W?&,N<,XW@@X&#$@>W..RQ6P%P*#$@*(!::,.;(7(-,(%D;.$;'(
56PF*(

2,.@;=-'(8*(566H*(4,-A:<&(>%(.%>J(U=(-,.%9E;(?%&%(>%(<=-A.$&<%(:^&=<:%*(L%(M<,=:<%(-,(>%(
M%&=,(
74GPIJ77/PQH*(
!

_)`)a( G),&N<:<;( -,( M%><-%-( ,( T=;:A<-%-( !><@,=$<:<%/?;&( .A.( .<D>%.( ,=( <=D>b.aI*( PQV7*(
4,?;&$,(_<=%>(.;0&,(=<$&<$;.(C(c<$&;.%@<=%.J(4,?;&$,(%=$,(,>(2,?%&$%@,=$;(-,(!D&<:A>$A&%(
-,>( +%=,>( -,( 8[?,&$;.( ,=( =<$&<$;.( C( c<$&;.%@<=%.*(
#$$?.JWW%&:#<N,*;&DW.$&,%@WM!Z7QQ5RVVPWM!Z7QQ5RVVPd-1NA*$[$*(
!::,.;(S6(-,(;:$A0&,(-,(56PQ*(
!
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_2!a(G!-@<=<.$&%:<B=(-,(!><@,=$;.(C(3,-<:%@,=$;./(?;&(.A.(.<D>%.(,=(<=D>b.aI*(56PV*(
MB-<D;(-,(!><@,=$;.*()<>N,&()?&<=D'(32J(2,?%&$%@,=$;(-,()%>A-(C(),&N<:<;.(eA@%=;.(
-,( 8U!'( !-@<=<.$&%:<B=( -,( !><@,=$;.( C( 3,-<:%@,=$;.f( 56PV*(
#$$?.JWWXXX*9-%*D;NW9;;-W9-%/9;;-/:;-,W9;;-/:;-,/56PV*( !::,.;(Q(-,(%D;.$;(565P*(
!

!"#$%&'()*+ ,-!-.-+ /010-+ Clostridium botulinum-+ 2"345678$+ 9"%36:'"78$+ 3:"7$;'3')8$+ <8:+
"(';6738$-+///=+/10-(
!
e%=,">%A.'(!*c*'(e%&&<.'(g*K*'(3%&hA,]/O;=]%>,]'(3*'(LA:<%'(L*3*'(M%.$<>>;'(!*'(e%&-<='(
3*2*'(i.0A&='(j*c*'()%N,>>'(k*j*(56PP*(+&;:,-<@<,=$;.(%>$,&=%$<N;.(-,(,=9&<%@<,=$;(
?%&%( ?&;-A:$;.( <=$%:$;.( D&%=-,.( -,( :%&=,( -,( &,.'( ?%&%( >;D&%&( ,.$^=-%&,.( -,(
-,.,@?,l;( -,( ,.$%0<><]%:<B=( @<:&;0<;>BD<:%*( 4,N<.$%( -,( +&;$,::<B=( !><@,=$%&<%*(
VRGPIJP6P/P6F*(
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TM3)_a( GM;@<.<B=( T=$,&=%:<;=%>( -,( 8.?,:<9<:%:<;=,.( 3<:&;0<;>BD<:%.( ,=( >;.(
!><@,=$;./( ?;&( .A.( .<D>%.( ,=( <=D>b.aI*( PQQH*( M%?E$A>;( FJ( Clostridium botulinum C((
M%?E$A>;( HJ( Clostridium perfringens ,=( 3<:&;;&D%=<.@;.( ,=( !><@,=$;.( FJ(
M%&%:$,&E.$<:%.( -,( >;.( +%$BD,=;.( 3<:&;0<%=;.*( GFI*( )?&<=D,&( ):<,=:,( m( KA.<=,..(
3,-<%*(
!

k%:".;='( !*L*'( )A>><N%='( O*!*'( gA>:#%<C%X%$'( M*'( ),0&%=,"'( k*O*'( 2<:".;='( k*)*( 56PP%*(
)A?,&N<N,=:<%(C(M&,:<@<,=$;(-,>(Clostridium perfringens ,=(.%>:#<:#%.'(1%@;=,.(C'($;:<=;.(
:;@,&:<%>,.( .<=/=<$&%$;/;/=<$&<$;/%D&,D%-;( G=%$A&%>( C( ;&D^=<:;I*( 4,N<.$%( -,( +&;$,::<B=(
!><@,=$%&<%*(
VRGSIJRP6/RPH*(
!

k%:".;='(!*L*'(gA>:#%<C%X%$'(M*'()A>><N%='(O*!*'(),0&%=,"'(k*O*'(2<:".;='(k*)*(56PP0*(
U.;(-,(<=D&,-<,=$,.(=%$A&%>,.(?%&%(:;=$&;>%&(,>(:&,:<@<,=$;(-,(Clostridium perfringens 
,=( .%>:#<:#%.( C( 1%@;=,.( :;=( :A&%-;( =%$A&%>*( 4,N<.$%( -,( +&;$,::<B=( !><@,=$%&<%*(
VRGSIJRPV/R5R*(
!
k;#=.;='( g*3*'( c,>.;='( M*L*'( KA.$%'( _*_*( PQ7S*( T=9>A,=:<%( -,( >%( $,@?,&%$A&%( ,=( >%(
D,&@<=%:<B=(C(:&,:<@<,=$;(-,(,.?;&%.(-,(:,?%.(,@b$<:%.(C(-<%&&,<:%.(-,(Bacillus cereus 
,=(A=(@,-<;(:%>-;.;(C(%&&;]*(4,N<.$%(-,(M<,=:<%(!><@,=$<:<%*(R7GPIJ57H/57V*(
!
kA=,1%'(\*g*'(3%&@,&'(K*)*'(3<>>,&'(!*k*(PQQR*(M&,:<@<,=$;(-,(?;$,=:<%>(,.?;&A>%:<B=(-,(
Clostridium perfringens ,=(:%&=,(-,(&,.(,@?%:%-%(%,&B0<:%@,=$,(C(%>(N%:E;*(4,N<.$%(-,(
+&;$,::<B=(!><@,=$%&<%(FVGFIJSQS/SQ7*(
!
kA=,1%'(\*g*'(3%&@,&'(K*)*'(C(3<>>,&'(!*k*(PQQ7*(T=%:$<N%:<B=(Zb&@<:%(-,(:b>A>%.(N,D,$%$<N%.(
-,(Clostridium perfringens(,=(:%&=,(@;><-%(-,(&,.(C(?%N;(%9,:$%-%.(?;&(,>(?<&;9;.9%$;(-,(
.;-<;*(3<:&;0<;>;DE%(-,(!><@,=$;.*(PFGSIJ57P/57V*(
!

kA=,1%'(\*g*'(+;&$;/_,$$'(!*M*)*'(O%&$=,&'(g*'(ZA99$'(L*'(LA:#%=."C'(k*K*(56P6*(M&,:<@<,=$;(
?;$,=:<%>(-,(Clostridium perfringens ?;&(,.?;&%.(,=(?A-E=(-,(&,:;&$,.(-,(:,&-;(-A&%=$,(
,=9&<%@<,=$;*(+%$BD,=;.(C(8=9,&@,-%-,.(Z&%=.@<$<-;.(?;&(!><@,=$;.*(VG5IJPFS/PFV*(
!

kA=,1%'( \*g*'( )=C-,&'( i*+*'( MCD=%&;X<:]/+&;N;.$'( 3*( PQQR*( T=9>A,=:<%( -,( >%( $%.%( -,(
,=9&<%@<,=$;(,=(,>(.;0&,:&,:<@<,=$;(-,(,.?;&%.(-,(Clostridium perfringens(,=(:%&=,(-,(
&,.(@;><-%(:;:<=%-%*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(FVGP5IJP6HS/P6HV*(
!
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kA=,1%'( \*g*'( );9;.'( k*c*( 56P6*( +%$BD,=;.( C( $;[<=%.( ,=( >;.( %><@,=$;.*( !)3( +&,..'(
j%.#<=D$;='(2*M*(
!

kA=,1%'(\*g*'(Z#<??%&,--<'(e*(566R%*(89,:$;.(<=#<0<-;&,.(-,(.%>,.(-,(^:<-;(;&D^=<:;(,=(,>(
:&,:<@<,=$;(-,(Clostridium perfringens ?;&(<=;:A>%:<B=(-,(,.?;&%.(-A&%=$,(&,9&<D,&%:<B=(
-,( ?,:#AD%( -,( ?%N;( @;><-%( C( %-;0%-%*( 4,N<.$%( T=$,&=%:<;=%>( -,( 3<:&;0<;>;DE%( -,(
!><@,=$;.*(QSG5IJPFF/PHS*(
!

kA=,1%'(\*g*'(Z#<??%&,--<'(e*(566R0*(M;=$&;>(-, Clostridium perfringens ,=(A=(@;-,>;(-,(
:%&=,(-,(&,.(&;.$<]%-%(?;&(.%>,.(-,(^:<-;.(;&D^=<:;.(-A&%=$,(&,9&<D,&%:<B=*(4,N<.$%(-,(
T=;:A<-%-(!><@,=$%&<%*(5RG5IJQF/P67*(
!
kA=,1%'(\*g*'(Z#<??%&,--<'(e*(_&<,-@%='(3*566H*(M;=$&;>(-, Clostridium perfringens ,=(
:%&=,(-,(&,.(@;><-%(:;:<=%-%'(?;&(@,-<;(-,(:%&N%:&;>'(:<=%@%>-,#E-;'($<@;>(;'(%:,<$,(-,(
;&bD%=;(-A&%=$,(&,9&<D,&%:<B=*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HQGVIJPFRH/PFFP*(
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kA=,1%'( \*g*'( K%&<'(3*L*'( T=%$.A'( n*'( g%X%@;$;'( )*( _&<,-@%='(3*( 566V*( M;=$&;>( -,(
,.?;&%.( -,(Clostridium perfringens( ?;&( ,[$&%:$;.( -,( #;1%( -,( $b( N,&-,( -A&%=$,( ,>(
,=9&<%@<,=$;(-,(:%&=,(@;><-%(:;:<=%-%(-,(&,.'(?;>>;(C(:,&-;*(4,N<.$%(-,(+&;$,::<B=(
!><@,=$%&<%*(V6GHIJPR5Q/PRSS*(
!
kA=,1%'( \*g*'( K%",&'( 2*!*'( Z#<??%&,--<'( e*'( )=C-,&'( i*+*'( 3;#&'( Z*K*( 56PS*(
+;$,=:<%>(-,(:&,:<@<,=$;(-, Clostridium perfringens -,.-,(,.?;&%.(,=(?&;-A:$;.(
%:<-<9<:%-;.(-,( &,.'( :,&-;( C'( %N,.'( -A&%=$,( &,9&<D,&%:<B=*(4,N<.$%(-,(+&;$,::<B=(
!><@,=$%&<%*(VHGPIJHF/VP*(
!
g<=D'(!*3*'(O>%..'(g*!*'(3<>";X."<'(!*L*(C()<=-,>%&'(k*k*(56PF*(M;@?%&%:<B=(-,>(,9,:$;(-,(
:A&%-;(-,(<=D&,-<,=$,.(-,&<N%-;.(-,(9A,=$,.(?A&<9<:%-%.(C(=%$A&%>,.(,=(>%(<=#<0<:<B=(-,>(
.;0&,:&,:<@<,=$;( -,(  Clostridium perfringens -A&%=$,( ,>( ,=9&<%@<,=$;( -,( ?,:#AD%( -,(
?%N;(,.$<>;(:#%&:A$,&E%*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%(V7G7IJPF5V/PFSF*(
!

L%00,'(4*(PQ7Q*(M%?E$A>;(FJ(C. perfringens ,=J(g&%@,&'(k*3*'(O<>0,&$'(4*k*'(2;C>,'(3*+*(
PQ7Q*(+%$BD,=;.(0%:$,&<%=;.($&%=.@<$<-;.(?;&(%><@,=$;.*(3+(2;C>,'(3%&:,>(2,"",&'(T=:*'(
c,X(n;&"(C(K%.,>*(55/V6*(
!

L<'(L*'(\%>,=]A,>%-3%&$<=,]'(M*'(4,-;=-;'(3*'(kA=,1%'(\*g*'(KA&.;='(2*8*'(Z#<??%&,--<'(
e*( 56P5*( T=#<0<:<B=( -,( >%( D,&@<=%:<B=( C( .;0&,:&,:<@<,=$;( -,( ,.?;&%.( -,(Clostridium 
perfringens :;=( A=( ?&;-A:$;( -,( 1AD;( -,( ><@B=( C( N<=%D&,( ,=( :%&=,( -,( &,.( &;.$<]%-%'(
&,-A:<-%(:;=(c%M>(*(4,N<.$%(-,(M<,=:<%(!><@,=$<:<%*(VVGPPIJ3FQ7/3H6S*(
!
L<=-.$&o@'( 3*'( g<N<=<,@<'( g*( C( g;&",%>%'( e*( 566H*( 4<,.D;( C( M;=$&;>( -,( D&A?;( TT( G=;/(
?&;$,;>E$<:;I(Clostridium botulinum ,=(,>(?&;:,.%@<,=$;(@;-,&=;(-,(%><@,=$;.*(4,N<.$%(
T=$,&=%:<;=%>(-,(3<:&;0<;>;DE%(-,(!><@,=$;.*(P67GPIJQ5/P6R*(
!

>#7)*+?-@-+A+26%B*+@-.-+CDDD. Clostridium botulinum-+E7+>#7)*+?-@-, ?"':)-2":B6:*(
Z*M*(C(O;A>-'(O*j*(G8-.*I*(L%(T=;:A<-%-(C(M%><-%-(3<:&;0<;>BD<:%(-,(>;.(!><@,=$;.(8-*(8(
P6FV–PP6Q. O%<$#,&.0A&DJ(!.?,=*(
!
3;#&'(Z*K*(8N%>A%=-;(,>(-,.,@?,l;(-,(>;.(@;-,>;.(-,(,=9&<%@<,=$;((-,(Clostridium 
perfringens(?%&%(?&;-A:$;.(:;:<=%-;.(C(:A&%-;.(-,(:%&=,(-,(&,.(C(-,(%N,*()<@?;.<;(
&,%><]%-;(-A&%=$,(>%(!.;:<%:<B=(T=$,&=%:<;=%>(-,(+&;$,::<B=(-,(!><@,=$;.J()%>$(L%",(
M<$C'( U$%#*( kA><;( 7( p( PP'( 56P7*( 2<%?;.<$<N%.( -<.?;=<0>,.( ,=J(
#$$?.JWWXXX*9.<.*A.-%*D;NW=,X./,N,=$.W,N,=$./@,,$<=D.W%..,..<=D/( ?,&9;&@%=:,/
M>;.$&<-<A@/?,&9&<=D,=./:;;><=D/@;-,>./:;:<=%-;(*(
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!

3;#&'(Z*K*'(kA=,1%'(\*g*'(Z#<??%&,--<'(e*e*'():#%99=,&'(2*j*'(K&;=.$,<='(+*!*'()<>N,&@%='(
3*'( M;;"'( L*\*( 56PF*( 8N%>A%=-;( ,>( -,.,@?,l;( -,( >;.( @;-,>;.( -,( ,=9&<%@<,=$;( -,(
Clostridium perfringens(?%&%(?&;-A:$;.(:;:<=%-;.(C(=;/(:A&%-;.(-,(:%&=,(-,(&,.(C(-,(
%N,*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(V7G7IJPFP5/PF5H*(
!
3;=$N<>>,'( Z*k*'( 3%$$#,X.'( g*4*( 5667*( Staphylococcus Aureus 8=J( 3;=$N<>>,'( Z*k*'(
3%$$#,X.'(g*Z*G8-I*(3<:&;0<;>;DE%(-,(!><@,=$;.J(U=%( T=$&;-A::<B='(5!"#,-*(j%.#<=D$;='(
2MJ(!)3(+&,..*(P7Qp56P*(
!
M;@<$b( c%:<;=%>( -,( M;=.A>$;&E%( .;0&,( M&<$,&<;( 3<:&;0<;>BD<:;( -,( !><@,=$;.*(
56P6*?%&^@,$&;.(?%&%(-,$,&@<=%&( >;.(?&;$;:;>;.(-,(?%hA,$,.( <=;:A>%-;.W(?&A,0%.(-,(
?&;N;:%:<B=*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(VSGPIJPR6*(
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i#C,'(2*_*'():;$$'(j*k*(PQFV*(8.$A-<;.(.;0&,(>%(9<.<;>;DE%(-,(Clostridium botulinum $<?;(
8*(4,N<.$%(!A.$&%><%=%(-,(M<,=:<%.(K<;>BD<:%.*(P6GPIJ7F/QR*(
!
+,:"'( 3*'( 2,N><,D#,&,'( _*'( 3,@0&,'( k*( 56PF*(Clostridium botulinumJ( U=( ?%$BD,=;(
?,&<B-<:%@,=$,( ,@,&D,=$,( $&%=.@<$<-;.( ?;&( %><@,=$;.*( T!_+( )<@?;.<;( &,%><]%-;(
-A&%=$,( >%( !.;:<%:<B=( T=$,&=%:<;=%>( -,(+&;$,::<B=( -,(!><@,=$;.J( +;&$>%=-'(i&,D;=*((
kA><;( 5H/5Q'( 56PF*( 2<%?;.<$<N%.( -<.?;=<0>,.( ,=J(
#$$?.JWW<%9?*:;=9,[*:;@W<%9?W56PFWX,0?&;D&%@W),..<;=5R75*#$@>*(
!

)<=-,>%&'(k*'(O>%..'(g*(56PF*(M;@A=<:%-;(+,&.;=%>*(.,?$<,@0&,(5P'(56PF*(
!

4,-;=-;/);>%=;'(3*'(\%>,=]A,>%/3%&$<=,]'(M*'(M%..%-%'(2*!*'()=;X'(2*2*'(kA=,1%'(\*g*'(
KA&.;='(2*8*'(Z#<??%&,--<'(e*(56PS*(89,:$;(-,(>;.(<=D&,-<,=$,.(:^&=<:;.(G=<$&<$;(-,(.;-<;(
C(,&<$;&0%$;I(C(?&;:,.%@<,=$;(G%>@%:,=%@<,=$;(%>(N%:E;(C(,@?%:%-;(,=(%$@B.9,&%I(,=(
D,&@<=%:<B=(C(.;0&,:&,:<@<,=$;(-,(,.?;&%.(-,(Clostridium perfringens(,=(1%@B=(-A&%=$,(
,=9&<%@<,=$;(%D&,.<N;*(3<:&;0<;>;DE%(-,(!><@,=$;.*(SFG5IJP67/PPF*(
!
4;0,&$.'(Z*!*'(O<0.;='(!*3*'(4;0<=.;='(!*(PQ7P*(_%:$;&,.(hA,(:;=$&;>%=(,>(:&,:<@<,=$;(-,(
Clostridium botulinum $<?;.(!(C(K(,=(:%&=,.(?%.$,A&<]%-%.'(:A&%-%.J(+%&$,(T*(M&,:<@<,=$;(
,=( >,:#%-%.( -,( :,&-;( ?&,?%&%-%.( :;=( :%&=,.( -,( ?e( q0%1;r( G&%=D;( -,( ?e( -,( F*FpH*SI*(
4,N<.$%(T=$,&=%:<;=%>(-,(M<,=:<%(!><@,=$<:<%(C(Z,:=;>;DE%*(PHGSIJ5SQ/5HH*(
!

4;0,&$.'(Z*!*'(O<0.;='(!*3*'(4;0<=.;='(!*(PQ7P*(_%:$;&,.(hA,(:;=$&;>%=(,>(:&,:<@<,=$;(-,(
Clostridium botulinum $<?;.(!(C(K(,=(:%&=,.(?%.$,A&<]%-%.'(:A&%-%.J(+%&$,((TT*(M&,:<@<,=$;(
,=(>,:#%-%.(-,(:,&-;(?&,?%&%-%.(:;=(:%&=,(-,(?e(s%>$;s(G&%=D;(-,(?eJ(H*SpH*7I(4,N<.$%(
T=$,&=%:<;=%>(-,(M<,=:<%(!><@,=$<:<%(C(Z,:=;>;DE%*(PHJ(5HV/57P*(
!

)%0%#'(k*4*'(Z#<??%&,--<'(e*'(3%&.-,='(k*L*'(_A=D'(2*n*M*(566S*(U.;(-,(̂ :<-;.(;&D^=<:;.(
?%&%( ,>( :;=$&;>( -, Clostridium perfringens ,=( :%&=,( -,( &,.( &;.$<]%-%'( :;:<=%-%'(
&,,.$&A:$A&%-%( C'( ,@?%:%-%( %>( N%:E;( -A&%=$,( A=( ( ?&;:,-<@<,=$;( %>$,&=%$<N;( -,(
,=9&<%@<,=$;*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HHG7IJR67/(PRP5*(
!

)%0%#'( k*4*'( kA=,1%'( \*g*'( _A=D'( 2*n*M*( 566R*( 89,:$;( -,( >%.( ,.?,:<%.( C( >;.( ^:<-;.(
;&D^=<:;.(,=(,>(:&,:<@<,=$;(-,(Clostridium perfringens -A&%=$,(,>(,=9&<%@<,=$;(-,(:%&=,(
-,(&,.(@;><-%(:;:<=%-%*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HVGQIJP7R6/P7RV*(
!

)%=:#,]/+>%$%'( 3*t*'( !@,]hA<$%'( !*'( K>%=",=.#<?'( 8*'( KA&.;='( 2*8*'( kA=,1%'( \*'(
Z#<??%&,--<'(e*'(566F*(3;-,>;(?&,-<:$<N;(?%&%(,>(:&,:<@<,=$;(-,(Clostridium perfringens 
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,=( :%&=,( -,( &,.( &;.$<]%-%( -A&%=$,( ,=9&<%@<,=$;( ,( <=#<0<:<B=( -,( >%( D,&@<=%:<B=( C(
.;0&,:&,:<@<,=$;( -,( ,.?;&%.( ?;&( @,-<;( -,( .%>,.( -,( ^:<-;.( ;&D^=<:;.*( 4,N<.$%( -,(
+&;$,::<B=(!><@,=$%&<%*(H7GP5IJ5FQR/5H6F*(
!
):%>>%='(8*'(e;,".$&%'(4*3*'(!=DA>;'(_*k*'(Z%A[,'(4*\*'(j<--;X.;='(3*!*'(4;C'()*L*'(k;=,.'(
k*L*'(O&<99<='(+*3*(56PP*(8=9,&@,-%-,.($&%=.@<$<-%.(?;&(%><@,=$;.(%-hA<&<-%.(,=(8.$%-;.(
U=<-;.Y?%$BD,=;.(<@?;&$%=$,.*(8=9,&@,-%-,.(T=9,::<;.%.(4,:A&&,=$,.*PVGPIV"!
#$$?.JWW-[*-;<*;&DWP6*S56PW,<-PV6P*+PPP6P*(!::,.;(5H(-,(.,?$<,@0&,'(56PH*(
!

)<=-,>%&'( k*'(O>%..'(g*'(e%=.;='(4*'(),0&%=,"'( k*O*'(M;&-&%C'( k*'(2<:".;='( k*)*( 56PQ*(
+&;:,.;.( -,( N%><-%:<B=( -,( >,$%><-%-( ?%&%( ?&;-A:$;.( :;=( $<,@?;(-,( <=:&,@,=$;( >,=$;J(
Z;:<=;(C(#A,.;(-,(1%@B=*(M;=$&;>(-,(!><@,=$;.*(P6RJPRV/PFP*(
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)<=D#'(!*'(g;&%.%?%$<'(c*4*'(kA=,1%'(\*g*'(Z#<??%&,--<'(e*(56P6*(89,:$;(-,>(9;.9%$;(C($<?;.(
-,(:%&=,(-,(&,.(G:,&-;I(,=(>%(D,&@<=%:<B=(C(.;0&,:&,:<@<,=$;(-,(,.?;&%.(-,(Clostridium 
perfringens( -A&%=$,( &,9&<D,&%@<,=$;( %D&,.<N;*( 4,N<.$%( -,( +&;$,::<B=( !><@,=$%&<%*(
VSGFIJ7VQ/77V*(
!
)@<$#'(!*3*'(2A=='(3*L*'(k,99,&<,.'(L*g*'(8DD,$'(2*L*'()$,,>,'(_*3*(56P7*(T=#<0<:<B=(-,>(
:&,:<@<,=$;( -,( Clostridium perfringens ( -A&%=$,( ,=9&<%@<,=$;( ?&;>;=D%-;( -,( ?%N;(
&;.$<]%-;( C( :%&=,( -,( &,.( &;.$<]%-%'( :;:<=%-;.( C( =;/:A&%-;.'( A.%=-;( A=( ?&;-A:$;( -,(
-<.;>A:<B=(:;=:,=$&%-%(-,(N<=%D&,(C(A=(?&;-A:$;(-,(-<.;>A:<B=(-,(N<=%D&,*(4,N<.$%(-,(
+&;$,::<B=(!><@,=$%&<%*(7PGSIJRHP/RHH*(
!

)@<$#'()*'(kA=,1%'(\*'():#%99=,&'(2*j*(566R*(T=9>A,=:<%(-,(N%&<;.(9%:$;&,.(@,$;-;>BD<:;.(
,=(,>(:&,:<@<,=$;(-,(Clostridium perfringens ,=( >%( $%.%(-,(,=9&<%@<,=$;(-,(+&A,0%.(-,(
+&;N;:%:<B=*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HVGHIJPP57/PPS5*(
!

);>0,&D'( 3*'( 8>"<=-'( K*( PQV6*( 89,:$;( -,( >%.( :;=-<:<;=,.( -,( ?&;:,.%@<,=$;( C(
%>@%:,=%@<,=$;( ,=( >%( @<:&;9>;&%( -,( .%>:#<:#%.( <=;:A>%-%.( :;=( -M>;.$&<-<A@(
?,&9&<=D,=.*(4,N<.$%(-,(M<,=:<%(!><@,=$<:<%*(SFG5IJP5H/P5Q*(
!

)$,,>,'( _*3*( C( j&<D#$'( g*e*( 566P*( 89,:$;( -,( >%( $%.%( -,( ,=9&<%@<,=$;( ,=( ,>(
.;0&,:&,:<@<,=$;( -,( Clostridium perfringens ,=( &;.$<]%-;.( -,( ?,:#AD%( -,( ?%N;(
:;:<=%-%.(C(><.$%.(?%&%(:;=.A@;*(+;A>$&C():<,=:,'(76GHIJ7PS/(7PH*(
!

Z%@?><='(3*L*'(5665*(M&,:<@<,=$;(-,((Escherichia Coli iPFVJ(eV(,=(:%&=,(-,(&,.(@;><-%(
:&A-%(%>@%:,=%-%(%(P6(M(C(>%(T=9>A,=:<%(-,(9>;&%(0%:$,&<%=%(:;@?,$<$<N%'(N%&<%:<B=(-,(
:,?%.'(C(=<N,>(-,(D&%.%*(
4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HFGP6IJPFSF/PFR6*(
!
F"8:;'7"*+2-G-*+?":3&8(8;6H*+I-.-+CDDJ-+K"(')"%'47+)6+%87)'%'876$+)6+<:8%6$";'6738+)6+38%'78+
<":"+ L6:'M'%":+ 6(+ %873:8(+ )6 Clostridium perfringens A+ Staphylococcus Aureus-+ N6L'$3"+ )6+
2:836%%'47+,(';673":'"-+O1P0QR/1S/=/1S0-(
!

Z%;&@<=%'( +*k*'( K%&$#;>;@,X'( O*j*'( 2;&.%'( j*k*( 566S*( T=:<-,=:<%( -,( Clostridium 
perfringens ,=( @,]:>%.( -,( ?&;-A:$;( -,( :%&=,( -,( &,.( :&A-%( :A&%-%( ,>%0;&%-;(
:;@,&:<%>@,=$,(C(,>(:;@?;&$%@<,=$;(,=(?&;-A:$;.(:;:<=%-;.(-A&%=$,( &,9&<D,&%:<B=(C(
%>@%:,=%@<,=$;(,=(9&E;*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%'(HHGPIJV5/7P*(
!
Z#;@?.;='( 2*4*'( j<>>%&-.,='( 4*4*'( KA.$%'( _*_*'( !>>,='( M*8*( PQVQ*( 2<=^@<:%( -,( >%(
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?;0>%:<B=(-,(Clostridium perfringens -A&%=$,($,@?,&%$A&%.(:;=.$%=$,.(C(,>,N%-%.(,=(
&,.*(4,N<.$%(-,(M<,=:<%(!><@,=$<:<%*(RRGSIJHRH/HFP*(
!
U)2!(_)T)*(GPQQ5pPQQHI*(+&;D&%@%(c%:<;=%>(-,(4,:;>,::<B=(-,(2%$;.(3<:&;0<;>BD<:;.(
-,( LE=,%( K%.,*( 2<.?;=<0>,( ,=J( #$$?.JWWXXX*9.<.*A.-%*D;NW.:<,=:,/-%$%W-%$%/.,$./
N<.A%><]%$<;=.W@<:&;0<;>;DCW0%.,><=,/@<:&;0<;>;DC/-%$%/&,?;&$.*(
!

\,>AD;$<'(+*4*'(K;#&%'(L*g*'(kA=,1%'(\*g*'(Z#<??%&,--<'(e*(566V*(T=#<0<:<B=(-,(D,&@<=%:<B=(
C( .;0&,:&,:<@<,=$;( -,( ,.?;&%.( -,(Clostridium perfringens ?;&( .%>,.( -,( ^:<-;( >^:$<:;(
-A&%=$,(,>(,=9&<%@<,=$;(-,(?%N;(<=C,:$%-;*(4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(V6GRIJQ5S/
Q5Q*(
!
\,>AD;$<'(+*4*'(4%1%D;?%>'(L*'(kA=,1%'(\*'Z#<??%&,--<'(e*(566V*(U.;(-,(>%:$%$;.(-,(:%>:<;'(
?;$%.<;( C'( .;-<;( ?%&%( :;=$&;>%&( >%( D,&@<=%:<B=( C( .;0&,:&,:<@<,=$;( -,( ,.?;&%.( -,(
Clostridium perfringens -A&%=$,( &,9&<D,&%:<B=( -,( :,&-;( <=C,:$%-;( *( 3<:&;0<;>;DE%( -,(
!><@,=$;.*(5RGV/7IJH7V/HQR*(
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\;>-'(L*'(e;>:"'(!*'(j%.$,.;='(n*(c<..,='(e*(5666*(L;.(%>$;.(=<N,>,.(-,(9>;&%(%@0<,=$%>(
<=#<0,=(,>(:&,:<@<,=$;(-,((Escherichia Coli iPFVJ(eV(,=(:%&=,(-,(&,.(@;><-%*(4,N<.$%(
T=$,&=%:<;=%>(-,(3<:&;0<;>;DE%(-,(!><@,=$;.*(FHG5/SIJ5PQ/55F*(
!

j%>>.'(T*'():;$$'(\*c*(PQQH*(\%><-%:<B=(-,(@;-,>;.(@%$,@^$<:;.(?&,-<:$<N;.(hA,(-,.:&<0,=(
,>(:&,:<@<,=$;(-,((Escherichia Coli iPFVJ(eV(,=(:%&=,(-,(&,.(:&A-%(@;><-%*(4,N<.$%(-,(
+&;$,::<B=(!><@,=$%&<%*(
FQGP5IJPSSP/PSSF*(
!

j<>>%&-.,='( 4*4*'( KA.$%'( _*_*'( !>>,='( M*8*'( )@<$#'( L*K*( PQV7*( M&,:<@<,=$;( C(
.A?,&N<N,=:<%( -,( Clostridium perfringens -A&%=$,( $,@?,&%$A&%.( ,=( :;=.$%=$,(
<=:&,@,=$;*(4,N<.$%(-,(M<,=:<%(!><@,=$<:<%*(RSJ(RV6/RVF*(
!

j<>><%@.'(3*)*'(M%;'(n*'(80,>'(8*2*(56PS*(2<&,:$&<:,.(-,($%@%l;(-,(@A,.$&%.(?%&%(%1A.$%&(
A=%( -<.$&<0A:<B=( -,( ?&;0%0<><-%-( -,( >;D( =;&@%>( ?%&%(@,-<&( ,>( =u@,&;( -,( -%$;.(@^.(
?&;0%0>,( :;=( A=( @b$;-;( -,( 3%&";N( :#%<=( 3;=$,( M%&>;*( 4,N<.$%( T=$,&=%:<;=%>( -,(
3<:&;0<;>;DE%(-,(!><@,=$;.*(PHFG5IJ7Q/QH*(
!

v%<"%'( L*L*( 566S*( T=9>A,=:<%( -,( :;=$,=<-;( -,( c%M>( C( $%.%( -,( ,=9&<%@<,=$;( ,=( ,>(
.;0&,:&,:<@<,=$;( -,( ,.?;&%.( -,( Clostridium perfringens ,=( 1%@B=( C( &,.( :;:<=%-;.*(
4,N<.$%(-,(+&;$,::<B=(!><@,=$%&<%*(HHGQIJPFQQ/(PH6S*(
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Anexo	B1.	Caracter!sticas	de	Pat"genos	Clostridium	

Riesgo	para	la	Salud	Pública	en	Carne	de	res	y	de	Ave	

El Clostridium ?A,-,( .,&( A=( ?&;0>,@%( ?%&%( ;$&;.( %><@,=$;.( hA,( =;( .,%=( ?&;-A:$;.(
$,&@;/$&%$%-;.( -,( :%&=,( -,( &,.( C( -,( %N,'( :;@;( ,.( ,>( :%.;( -,( %><@,=$;.(
<=%-,:A%-%@,=$,( ,=>%$%-;.( 0%1;.( ,=( ^:<-;( G?e( w( R*HI'( @<,>( :&A-%'( C( 9&A$;.( -,(@%&(
9,&@,=$%-;.'(%#A@%-;.(C(.%>%-;.*(L%(@%C;&E%(-,(0&;$,.(-,(,=9,&@,-%-(&,>%:<;=%-;.(
:;=(C. perfringens >>,N%=( %( :;@<-%.( .,&N<-%.( ,=( &,.$%A&%=$,.'( :%.%.( -,( &,?;.;'( ;(
&,A=<;=,.(,.$<>;(0A99,$*(2,(#,:#;'(C. perfringens ,.(:;=(9&,:A,=:<%(:;=;:<-;(:;@;(,>(
xD,&@,=(-,(>;.(.,&N<:<;.(-,(:;@<-%'y(?;&hA,(?;-&E%(#%0,&(0&;$,.(.<(.,(@%=$<,=,=(>;.(
?&;-A:$;.(%($,@?,&%$A&%(%@0<,=$,(;(.<(.,(?;=,=(%(,=9&<%&(,=(>;$,.(D&%=-,.'(9%:<><$%=-;(
,>(:&,:<@<,=$;(-,(?%$BD,=;.*(U=(=u@,&;(><@<$%-;(-,(,=9,&@,-%-,.(?;&(C. perfringens 
.,(%$&<0AC,=(%(?&;-A:$;.(,>%0;&%-;.(0%1;(<=.?,::<B=(-,>(_)T)*(U=%(,N%>A%:<B=(-,(&<,.D;(
-,>(_)T)(-,>(566F(hA,(>%(,.$%0<><]%:<B=(,=(?>%=$%.(-,(?&;:,.%@<,=$;(&,?&,.,=$B(,>(6*6Fz(
C(,>(6*Rz(-,(,=9,&@,-%-,.(?;&(C. perfringens ?&;=;.$<:%-%.(%(A=(:&,:<@<,=$;(?,&@<.<0>,(
-,( P/L;D( C( 5/L;D'( &,.?,:$<N%@,=$,*( e%( #%0<-;( A=( =u@,&;( ><@<$%-;( -,( 0&;$,.( -,(C. 
perfringens &,>%:<;=%-;.( :;=( ?&;-A:$;.( -,( :%&=,( -,( &,.( C( -,( %N,( ,>%0;&%-;.(
:;@,&:<%>@,=$,(,=(8*U*!*(,=(?%&$<:A>%&'(A=(0&;$,(,.$AN;(&,>%:<;=%-;(:;=(C. perfringens 
-,( A=( ?&;-A:$;( 4Z8( -,( $&;];( -,( ?%N;( ,>%0;&%-;( :;@,&:<%>@,=$,( GM2M'( 5666f(
M;@A=<:%-;(+,&.;=%>'(4*_*(j;&;='(c*n*(2,?%&$%@,=$;(-,()%>A-(-,>(8.$%-;'(%D;.$;(
5665I*(
!

!

!
!

El C. perfringens 
 

es el pat4geno generador de esporas de mTs rTpido crecimiento. 
 

Es un buen indicador de inocuidad alimenticia durante 
estabilizaci4n. 

 
 
 

 

 
El C. perfringens C(C. botulinum :%A.%=(,=9,&@,-%-,.(,=(#A@%=;.'(-,(-<.$<=$%.(9;&@%.*(
8>(C. perfringens :%A.%(,=9,&@,-%-(:A%=-;(>%.(?,&.;=%.(<=D<,&,=(A=%(-;.<.(D&%=-,(-,(
<=9,::<B='(-,(H/L;DWD&%@(;(@%C;&(G{P6$#M_UWDI*(8.$;.(%>$;.(=<N,>,.(-,(:b>A>%.(;:A&&,=(
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:A%=-;( ,>( ?&;-A:$;( ?,&@%=,:,( ,=( $,@?,&%$A&%.( -,( :&,:<@<,=$;( ?;&( @A:#;( $<,@?;'(
9%:<><$%=-;(%.E(,>(:&,:<@<,=$;(-,(:b>A>%.(N,D,$%$<N%.*()<(A=%(-;.<.(.A9<:<,=$,@,=$,(D&%=-,(
-,(C. perfringens ,.(<=D,&<-%'(>%.(:b>A>%.(N,D,$%$<N%.(?;-&E%=(.;0&,N<N<&(,=(,>(%@0<,=$,(
,.$;@%:%>(C'(?,&@%=,:,&(0&,N,@,=$,(,=(,>(<=$,.$<=;*(8.$%.(:;=-<:<;=,.(#%:,=(hA,(,.$,(
?%$BD,=;(D,=,&,(,.?;&%.(C'(produzca una toxina en el intestino*(8>(C. perfringens .,(,.$<@%(
:;@;(,>(&,.?;=.%0>,(-,(QHF'QF7(,=9,&@,-%-,.'(<=:>AC,=-;(RS7(#;.?<$%><]%:<;=,.(C(5H(
@A,&$,.(,=(8*U*!*(:%-%(%l;(G):%>>%=(,$(%>*'(56PPI. 

 
El C. botulinum %"#$"+ 67M6:;6)")+ 67+ &#;"78$+ %#"7)8+ ("$+ <6:$87"$+ '75'6:67+ la neurotoxina 
(botulina) potencialmente mortal que se produce en el alimento afectado-+ + U73:6+ ("$+ /C+ "+ SO+ &8:"$+
)6$<#V$+ )6+ ("+ '756$3"*+ ("+ 983#('7"+ <#6)6+ %"#$":+ <":T('$'$+;#$%#(":+ A+ "$M'W'"+ %87+ 3"7+ $8(8+ /+
7"785:";8+P75Q+)6+38W'7"+<8:+B'(85:";8+PB5Q+)6+<6$8+%8:<8:"(-+>"+983#('7"+6$+%87$')6:")"+#7"+
)6+("$+38W'7"$+)6+;"A8:+38W'%')")+7"3#:"(-+X'+9'67+(8$+%"$8$+)6+983#('$;8+&#;"78+$87+:":8$+67+
U-Y-,-*+$6+6$3';"+Z#6+6(+C. botulinum %"#$"+"<:8W';")";6736+JJ+67M6:;6)")6$*+'7%(#A67)8+[C(
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#;.?<$%><]%:<;=,.( C( Q( @A,&$,.( :%-%( %l;( G):%>>%=( ,$( %>*'( 56PPI*( 8[<.$,=( .,<.( -<.$<=$;.(
Clostridium hA,( ?&;-A:,=( $;[<=%( 0;$A>E=<:%f( -;.( -,( >;.( :A%>,.( ,.$^=( &,>%:<;=%-;.( :;=(
%><@,=$;.J(C. botulinum O&A?;(P(G?&;$,;>E$<:%.I(C(C. botulinum O&A?;((TT(G=;/?&;$,;>E$<:%.I*(
+&;$,;>E$<:%.(
El C. botulinum ,.(,>(D&A?;(@^.(:;@u=@,=$,(&,>%:<;=%-;(:;=(,=9,&@,-%-(?;&(?&;-A:$;.(
-,(:%&=,(-,(&,.(C(-,(%N,(,=(>;.(8.$%-;.(U=<-;.*(!A=hA,(,>(C. botulinum =;/?&;$,;>E$<:;(
,.$%(A.A%>@,=$,(&,>%:<;=%-;(:;=(?&;-A:$;.(-,(?,.:%(C(-,(@%&'(.,(#%=(?&,.,=$%-;(N%&<;(
0&;$,.(&,:<,=$,.(,=(8A&;?%((&,>%:<;=%-;.(:;=(C. botulinum (=;/?&;$,;>E$<:;(?;&(1%@B=(-,(
?&,?%&%:<B=(:%.,&%(G.%>%-;I(G+,:"(,$(%>*'(56PFI. 2,0<-;(%(>%(?;$,=:<%(-,(>%(=,A&;$;[<=%(
hA,( ?&;-A:,( ,.$,( ?%$BD,=;'( ,.( -,( :&E$<:%( <@?;&$%=:<%( :;=$&;>%&( ,>( C. botulinum ,=(
?&;-A:$;.(%><@,=$<:<;.*(
!

NOTA: B. cereus ,.(A=%(0%:$,&<%(D,=,&%-;&%(-,(,.?;&%.(hA,($%@0<b=(?A,-,(.,&(A=(&<,.D;(
-,(?&,;:A?%:<B=(-A&%=$,(-,.N<%:<;=,.(D&%N,.(-,(,=9&<%@<,=$;(C(:;=.,&N%:<B=(-,(:%>;&((
Gpor ej.:(-;=-,(,>(@;-,>%@<,=$;(-,(?%$BD,=;.(@A,.$&%(A=(?;$,=:<%>(-,(:&,:<@<,=$;(-,({(
S/L;D(C. perfringens I*(8>(B. cereus, .<(.,(>,(?,&@<$,(:&,:,&(%(%>$;.(=<N,>,.(GA.A%>@,=$,(
F/L;D(M_UWDI(?A,-,(?&;-A:<&($;[<=%.(,@b$<:%.(C(-<%&&,<:%.(,=(>%.(:;@<-%.*()<=(,@0%&D;'(
,>(B. cereus =;(,.(%0;&-%-;(:;=(@%C;&(-,$%>>,(,=(,.$%(DAE%(?;&hA,(.<(,>(:&,:<@<,=$;(-,(
C. perfringens C( C. botulinum ,.( -,0<-%@,=$,( :;=$&;>%-;( ;( ?&,N,=<-;'( A.%=-;( >%.(
;?:<;=,.($&%$%-%.(,=(,.$%(DAE%'(,=$;=:,.(,>(:&,:<@<,=$;(-,(B. cereus .,&^(<DA%>@,=$,(
$&%$%-;(%?&;?<%-%@,=$,*(+;&(,.%( &%]B='(,>(_)T)(=;( <-,=$<9<:B(.;0&,:&,:<@<,=$;(-,(B. 
cereus :;@;(A=(&<,.D;(-,(?&,;:A?%:<B=(,=(>%(9%.,(-,(,=9&<%@<,=$;W,.$%0<><]%:<B=(,=(>%(
Guía de Riesgos y Control FSIS sobre Carne de res y de Ave 
          . 

 

Características	de	producto	que	Afectan	el	Crecimiento	de	Clostridium		
	
!0%1;(.,(&,>%:<;=%(A=(<=9;&@,(.;0&,(?%&^@,$&;.(;?,&%$<N;.(:&E$<:;.(hA,(.;=(<@?;&$%=$,.(
?%&%(,>(,=9&<%@<,=$;(-,(?&;-A:$;.($,&@;/$&%$%-;.(4Z8(C(c4Z8(-,(:%&=,(-,(&,.(C(-,(%N,*(
!
Perfil de tiempo-temperatura de producto 

 
8>(M&;=;D&%@%(-,(8=9&<%@<,=$;(-,(A=(,.$%0>,:<@<,=$;(-,0,($,=,&(,=(:A,=$%(>%(:%=$<-%-(
-,($<,@?;(hA,(A=(?&;-A:$;(.,($;@%(?%&%(,=9&<%&'(0%1;(:<,&$;.(&%=D;.(-,($,@?,&%$A&%(
&,>%:<;=%-;.(:;=(:&,:<@<,=$;(-,(>%(.<DA<,=$,(@%=,&%J(
!

• >"+36;<6:"3#:"+4<3';"+<":"+6(+%:6%';'6738+)6+C. perfringens 6$+/D0-[+\+//]^_+P[S+
=+[]^`Q*+A+(8$+(a;'36$+$#<6:'8:6$+6+'7M6:'8:6$+)6+%:6%';'6738+$87+JD^_+A+/CO^_+PO^`+
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A+J[^`Q*+:6$<6%3'L";6736+PX8(96:5+A+U(B'7)*+/0]DQ-(
• >"+36;<6:"3#:"+4<3';"+<":"+6(+%:6%';'6738+)6+C. botulinum P<:8368(a3'%8*+Z#6+6$+)6(+
3'<8+&"((")8+67+%":76+)6+:6$Q+6$+0J+\+/D[^_+PSJ+=+[D^`Q*+A+(8$+(a;'36$+$#<6:'8:6$+6+
'7M6:'8:6$+)6+%:6%';'6738+6$3T7+673:6+JD^_+A+/CC^_+P/D-D^`+A+JD^^`Q*+:6$<6%3'L";6736++
PE`@X_*+/00OQ-(

!

!-,@^.'(>;.(,.$%0>,:<@<,=$;.($%@0<b=(-,0,=(-<.,l%&(.A(?&;:,.;(-,(,=9&<%@<,=$;(?%&%(
%1A.$%&.,(%>(?,&9<>(-,($<,@?;/($,@?,&%$A&%(-,(.A();?;&$,(M<,=$E9<:;*(

Las Consideraciones Generales para Disebar Sistemas APPCC para el Control de Crecimiento 
de  Clostridium %873'6767+:6%8;67)"%'876$+")'%'87"(6$+<":"+("+L"(')"%'47+'7'%'"(+)6+<:8%6$8$+)6+
67M:'";'6738+P<T5'7"+/SQ-(
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pH 
 
L;.(>E@<$,.(@^.(0%1;(C(%>$;(-,(?e(?%&%(,>(:&,:<@<,=$;(-,(C. perfringens .;=(F*6(C(7*S'(
&,.?,:$<N%@,=$,(*(+%&%(C. botulinum G?&;$,;>E$<:;'(hA,(,.(-,>($<?;(#%>>%-;(,=(:%&=,(-,(
&,.I'(>;.(>E@<$,.(@^.(0%1;(C(%>$;(-,(?e(?%&%(,>(:&,:<@<,=$;(.;=(R*V(C(Q'(&,.?,:$<N%@,=$,(
Ge%A.:#<>-'(PQ7Qf(L%00,'(PQ7QI*(!(@,-<-%(hA,(,>(?e(.,(&,-A:,'(,>(:&,:<@<,=$;(-,(C. 
perfringens C(,>(C. botulinum .,(-,.%:,>,&%*(
!
Concentración de salmuera en el producto 

 
,+;6)')"+ Z#6+ ("+ %87%673:"%'47+ )6+ $"(;#6:"+ "#;673"+ P%8;8+ $6+ )63"(("+ 67+ ("+ <T5'7"+ /1Q*+ 6(+
%:6%';'6738+)6+C. perfringens A++C. botulinum $6+)6$"%6(6:"-+>"+%87%673:"%'47+'7&'9')8:"+;a7';"+
)6+$"(;#6:"+6$+1c+<":"+C. perfringens PE`@X_*+/00OQ+A+/Dc+<":"+C. botulinum P<:8368(a3'%8Q+
P>#7)+A+26%B*+CDDDQ. 

 
El tipo y concentración  de fosfato (factor peso/peso) 

 
U=%( %>$%( :;=:,=$&%:<B=( -,( 9;.9%$;'( 6*R/6*F( z'( ?A,-,( $,=,&( A=( ,9,:$;( ><@<$%-;( ,=( >%(
<=#<0<:<B=(-,>(
%:6%';'6738+)6++C. perfringens 67+6(+<:8)#%38+P,B&3":+et al-*+CDD1d+X'75&+et al-*+CD/DQ-(
!
Actividad del agua  (aw) 

 
,+;6)')"+Z#6+("+"%3'L')")+)6(+"5#"+$6+:6)#%6*+6(+%:6%';'6738+)6+C. perfringens A C. botulinum $6+
:"(673'e"-+>"+"%3'L')")+)6(+"5#"+(';'3"+6(+%:6%';'6738+A+56:;'7"%'47+3"738+)6(+C. perfringens A+6(+C. 
botulinum 6$(
6*QS%#GTM3)_'(PQQHI*(?;&(>;($%=$;'(.,(&,hA<,&,(A=%(%:$<N<-%-(-,(%DA%(@,=;&(%(6*QS(?%&%(
:;=$&;>%&(,>(:&,:<@<,=$;(C(>%(9;&@%:<B=(-,($;[<=%(-,(Clostridium. 

 
El tipo y concentración de lactato/ diacetato de sodio  

 
3A:#;.(,.$%0>,:<@<,=$;.(#%=(,@?,]%-;(%(%D&,D%&(>%:$%$;W(-<%:,$%$;(-,(.;-<;(A(;$&%.(
.%>,.(;&D^=<:%.(%(@;-;(-,(%D,=$,(%=$<@<:&;0<%=;(%(?&;-A:$;.((4Z8(-,(:%&=,(-,(&,.(;(
%N,(?%&%(:A@?><&(:;=(>;.(&,hA,&<@<,=$;.(-,(>%(%>$,&=%$<N%(P(;(>%(%>$,&=%$<N%(5'(;?:<B=(5(
-,( >%.( &,DA>%:<;=,.(Lm ( GQ(M_4(RS6*P(C( (Q(M_4(RS6*RI*(L;.(,.$%0>,:<@<,=$;.(-,0,=(
D%&%=$<]%&(hA,(,>(>%:$%$;W(-<%:,$%$;(-,(.;-<;((;(>%(.%>(-,(^:<-;.(;&D^=<:;.(A$<><]%-;.(,=(
.A.( ?&;:,.;.( :;&&,.?;=-%( :;=( ,>( %=$<@<:&;0<%=;( A.%-;( ,=( .A( );?;&$,( M<,=$E9<:;( C(
$%@0<b=(-,0,&^(D%&%=$<]%&(;($,=,&(,=(:A,=$%(>;(.<DA<,=$,J(
!

• f#6+6(+X8<8:36+`'673aM'%8+6$3V+9"$")8+67+("+;":%"+%8;6:%'"(+6$<6%aM'%"+)6(+<:8)#%38+
)6+ ("%3"38g+ )'"%63"38+ )6+ $8)'8+ 8+ $"(+ )6+ T%')8$+ 8:5T7'%8$+ #3'('e")8+ )#:"736+ ("+

M8:;#("%'47+)6+<:8)#%38d(
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• f#6+("$+%87%673:"%'876$+)6(+%8;<876736+"%3'L8+PcQ+)6+("%3"38g+)'"%63"38+)6+$8)'8+
8+$"(+)6+T%')8$+8:5T7'%8$+67+6(+<:8)#%38+%8;6:%'"(;6736+M8:;#(")8+A+#$")8+)#:"736+
("+M8:;#("%'47+)6+<:8)#%38+$6"7+'5#"(6$+"+(8+)6M'7')8+<8:+6(+X8<8:36+`'673aM'%8d+A(

• >"+%87%673:"%'47+PM"%38:+<6$8g<6$8Q+)6(+ ("%3"38g+)'"%63"38+)6+$8)'8+8+$"(+)6+T%')8$+
8:5T7'%8$+67+6(+<:8)#%38+)6$<#V$+)6+("+M8:;#("%'47-(

!
\%&<;.( %&$E:A>;.( -,( <=N,.$<D%:<B=( ?A0><:%-;.( #%=( -,@;.$&%-;( hA,( >;.( ?&;-A:$;.( -,(
?&;-A:$;.(-,(>%:$%$;(W-<%:,$%$;((C(;$&%.(.%>,.(;&D^=<:%.(?A,-,=(<=#<0<&(.A.$%=:<%>@,=$,(
,>(:&,:<@<,=$;(-,((C. perfringens -A&%=$,(,=9&<%@<,=$;'(,(<=:>A.;(,[$,=-,&(>;.($<,@?;.(-,(
&,9&<D,&%:<B=(-,(PF(%(5P(#;&%.(?%&%(?&;-A:$;.(-,(:%&=,(-,(&,.(;(%N,(:;:<=%-;.(C(=;(
:A&%-;.*(G\,&(>;.(%&$E:A>;.(-,(<=N,.$<D%:<B=(&,.A@<-;.(,=(,>(!=,[;(K7*(U.;(-,(!&$E:A>;.(
+,&<;-E.$<:;.( ?%&%( !?%>%=:%&( +&;:,-<@<,=$;.( !>$,&=%$<N;.( -,( 8.$%0<><]%:<B=( ;(
8=9&<%@<,=$;'(Z%0>%(PF*(hA,(<=:>AC%=(?&;-A:$;.(-,(>%:$%$;(W-<%:,$%$;f(?^D<=%(75I*(
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Concentración adicional de nitrito /nitrato de sodio y eritorbato o ascorbato 
 
8>(=<$&<$;(-,(.;-<;(&%>,=$<]%(,>(:&,:<@<,=$;(-,((C. perfringens ,(<=#<0,(,>(:&,:<@<,=$;(C(>%(
9;&@%:<B=(-,($;[<=%(-,((C. botulinum, .<(.,(A.%(,=(:;@0<=%:<B=(:;=(A=(%:,>,&%-;&(-,(
:A&%-;'($%>(:;@;(,&<$;&0%$;(;(%.:;&0%$;(-,(.;-<;(;(A=%(%>$%(:;=:,=$&%:<B=(-,(.%>(((Gg<=D(
et al.'( 56PFI. L%( :%=$<-%-( -,( =<$&<$;( -,( .;-<;( C( ,&<$;&0%$;( ;( %.:;&0%$;( =,:,.%&<%.'(
-,?,=-,&^(-,>();?;&$,(M<,=$E9<:;(-,>(,.$%0>,:<@<,=$;*(L;.(,.$%0>,:<@<,=$;.(-,0,=($,=,&(
,=(:A,=$%(hA,(A=%(%-<:<B=(@E=<@%(-,(P56(??@(-,(=<$&<$;(-,0,(%D&,D%&.,(,=($;-;.(>;.(
?&;-A:$;.(:A&%-;(-,(|4,9&<D,&%:<B=(M;=$<=A%|'(%(@,=;.(hA,(,>(,.$%0>,:<@<,=$;(?A,-%(
%.,DA&%&(hA,(>%(<=;:A<-%-(,.$^(D%&%=$<]%-%(?;&(%>Du=(;$&;(?&;:,.;(-,(:;=.,&N%:<B='($%>(
:;@;(?&;:,.%@<,=$;($b&@<:;'(?e'(;(:;=$&;>(-,(#A@,-%-*(8.$%(&,:;@,=-%:<B=(-,(P56(
??@(.,(0%.%(,=(-%$;.(-,(<=;:A<-%-(&,N<.%-;.(:A%=-;(.,(-,.%&&;>>B(,>(,.$^=-%&(-,($;:<=;(
G_)`)'(PQV7I*(
+
Fuentes	Naturales	de	Nitrito	y	Ascorbato	
	

L%(<=N,.$<D%:<B=(,N<-,=:<%(hA,(>%.(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(Gpor ej.:(-,(?;>N;(-,(%?<;I(
.;=(9A=:<;=%>@,=$,(,hA<N%>,=$,.(%>(=<$&<$;(-,(.;-<;(?A&;'(?%&%(?%&%(<=#<0<&(,>(:&,:<@<,=$;(
-,(C. perfringens .<($%@0<b=(.,(A.%(A=%(:%=$<-%-(.A9<:<,=$,(-,(A=%(9A,=$,(=%$A&%>(-,(
%.:;&0%$;(Gpor ej.:(-,(?;>N;(-,(:,&,]%I(Gg<=D(et al.'(56PFI*(c<=DA=%(<=N,.$<D%:<B=(.<@<>%&(
.,( #%( &,%><]%-;( .;0&,( ,>( :&,:<@<,=$;( -,( C. botulinum*( )<=( ,@0%&D;'( ,>( _)T)( #%(
-,$,&@<=%-;(0%.%-;(,=(;?<=<B=(-,(,[?,&$;.(hA,(,>(=<$&<$;(-,(9A,=$,.(=%$A&%>,.(?;-&E%(
$%@0<b=(:;=$&;>%&(,>(:&,:<@<,=$;(-,(((C. botulinum, .<(.,(A$<><]%=(.A9<:<,=$,.(:%=$<-%-,.(
-,(=<$&<$;(C(%.:;&0%$;(Gk*()<=-,>%&'(M;@A=<:%-;(+,&.;=%>'(56PFI*(

!
!

Las versiones sint!ticas de aceleradores de curado 
no pueden usarse con fuentes naturales de nitrato o nitrito. 

 
 

 
 
!>(A$<><]%&(9A,=$,.(=%$A&%>,.(-,(=<$&<$;'(>;.(,.$%0>,:<@<,=$;.(-,0,=(,N<-,=:<%&(hA,(>;.(
=<N,>,.(-,(=<$&<$;(C(%.:;&0%$;(A.%-;.'(.;=(,9,:$<N;.(?%&%(:;=$&;>%&(,>(:&,:<@<,=$;(-,(((
C. perfringens C C. botulinum*(L%.(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(?;&(>;(D,=,&%>'(,.$^=(
-<.?;=<0>,.(,=(-;.(9;&@%.J(
+



74 !

• G#58$+L6563"(6$+A+<8(L8+Z#6+%873675"7+7'3:"38+)6+sodio-+U(+6$3"9(6%';'6738+)696+#$":+
6$38$+<:8)#%38$+67+%8;9'7"%'47+%87+#7+%#(3'L8+9"%36:'"78+Z#6+:6)#e%"+6(+nitrato "+nitrito 
67+6(+<:8)#%38-+,(+#3'('e":+M#6736$+7"3#:"(6$+)6+7'3:"38+)6+$8)'8*+("+%"73')")+)6+7'3:'38+)6+
$8)'8+<:6$6736+6$+)6$%878%')"+<8:Z#6+("+%87L6:$'47+)6+7'3:"38+"+7'3:'38+Z#6+$#%6)6+67+6(+
<:8)#%38+ %8;8+ :6$#(3")8+ )6+ ("+ <:6$67%'"+ )6+ #7+ %#(3'L8+ 9"%36:'"78+ <#6)6+ $#%6)6:+ 67+
3"$"$+)'M6:6736$-+h"+Z#6+("+3"$"+)6+%87L6:$'47+)6+7'3:"38+"+7'3:'38+<#6)6+L":'":+)6+(836+"+
(836*+&"A+<:89(6;"$+<":"+(85:":+%87$'$367%'"+67+("+%87L6:$'47+A+<8:+67)6*+67+6(+7'L6(+)6+
7'3:'38+)6+$8)'8+67+6(+<:8)#%38+PG"%B$87+et al.*+CD//9Q-(

!
• >8$+i#58$+L6563"(6$+A+<8(L8$+67+(8$+Z#6+6(+7'3:"38+)6+$8)'8+&"+$')8+pre- convertido "+
7'3:'38+de sodio <8:+<":36+)6(+<:8L66)8:+)6+;"76:"+Z#6+78+6$+76%6$":'8+"5:65":(
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:A>$<N;(0%:$,&<%=;*(2,0<-;(%(hA,(,>(=<$&%$;(-,(.;-<;(#%(.<-;(?&,/(:;=N,&$<-;'( >%(
:;=:,=$&%:<B=( ( -,( =<$&<$;( -,( .;-<;( ,=( >%( 9A,=$,( =%$A&%>( ,.( -,.:;=;:<-%*( )<=(
,@0%&D;'( >%( :%=$<-%-( ?;-&E%( .,DA<&( N%&<%=-;( ,=$&,( >;$,.( -,( >%( 9A,=$,( =%$A&%>'(
-,0<-;(%(-<9,&,=:<%.(,=(>%($%.%(-,(:;=N,&.<B=*(

!
>8$+ 6$3"9(6%';'6738$+ )6967+ 5":"73'e":+ Z#6+ (8$+ 7'L6(6$+ )6+ 7'3:'38+ )6+ $8)'8+ $87+ $65#:8$+ A+
")6%#")8$*+ )6+ %87M8:;')")+ %87+ ("+ j':6%3'L"+ ]/CD-/*+ )6(+ _XEX+ "Ingredientes Inocuos y 
Apropiados para Usar en la 
Elaboraci4n de Productos de Carne de res y de Ave" A++0+`_N+[C[-C/P%QQ-+X'+(8$+6$3"9(6%';'6738$+
6$3T7(
A$<><]%=-;(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(-,(.;-<;'(,>(_)T)(&,:;@<,=-%(hA,'(-,(.,&(?;.<0>,'(
>;.(,.$%0>,:<@<,=$;.(A.,=(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(-,(.;-<;(:;=(:;=:,=$&%:<;=,.(-,(
=<$&<$;( :;=;:<-%.*(!>( :;=;:,&( >%( :;=:,=$&%:<B=(-,(=<$&<$;'( >;.( ,.$%0>,:<@<,=$;.(?A,-,=(
D%&%=$<]%&(hA,(=;(A.%&^=(=<(@AC(?;:;(=<(-,@%.<%-;(,=(.A(9;&@A>%:<B=*(
!

+%&%(?;-,&(A$<><]%&(A=%(-,(>%.(i?:<;=,.(-,(8=9&<%@<,=$;(?%&%(?&;-A:$;.(9;&@A>%-;.(:;=(
.A9<:<,=$,( =<$&<$;'( >;.( ,.$%0>,:<@<,=$;.( -,0,=( ,N<-,=:<%&( hA,( #%=( %D&,D%-;( .A9<:<,=$,.(
:%=$<-%-,.(-,(=<$&<$;(Gpor ej*'(?%&%(>%(i?:<B=(P*S(%>(@,=;.(P66(??@(=<$&<$;I*(Gc;$,(hA,(%>(
@,]:>%&(9A,=$,.(=%$A&%>,.(-,(=<$&%$;W=<$&<$;(:;=(N,&.<;=,.(.<=$b$<:%.(-,(A=(%:,>,&%-;&(-,(
:A&%-;(=;(.,&E%(9%:$<0>,(A.%&(>%(;?:<B=(P*S*I(>;.(,.$%0>,:<@<,=$;.(hA,(A.,=(=<$&<$;(?;-&E%=(
$,=,&(hA,(.;><:<$%&(,.$%(<=9;&@%:<B=(-,>(?&;N,,-;&*(
L;.(?&;N,,-;&,.(-,(=<$&<$;(-,(.;-<;(:;=(:;=:,=$&%:<;=,.(:;=;:<-%.(?;-&^=(.A@<=<.$&%&(
,.$%(<=9;&@%:<B=(C%(.,%J(
+

• Con Certificado de Análisis* P`k,=<8:+$#$+$'5("$+67+'75(V$lQ+<8:+%")"+(836*+Z#6+)6M'7"+("+
%"73')")+ )6+ 7'3:'38+ )6+ $8)'8+ 67+ <":36$+ <8:+ ;'((47-+ Y7+ 6$3"9(6%';'6738+ 76%6$'3":a"+
67387%6$+%"(%#(":+("+%"73')")+)6+7'3:'38+"+"5:65":+"+#7"+M8:;#("%'47+)636:;'7")"+<":"+
<8)6:+893676:+("+%87%673:"%'47+673:"736+M'7"(-+K6:+6(+Manual de Cálculos de Inspectores 
de Procesamiento <8:+6i6;<(8+%T(%#(8$+)6+("+<T5'7"+//d+8(

!
• Instrucciones de formulación estandarizada <":"+M#6736$+7"3#:"(6$+)6+7'3:'38+Ppor ej.: 67+#7"+
`":3"+)6+I":"73a"l+8+>kI=<8:+$#$+$'5("$+67+'75(V$lQ-+,(5#78$+<:8L66)8:6$+6$3"7)":'e"7+
("+ %87%673:"%'47+ )6+ 7'3:'38+ )6+ (836+ "+ (836-+ j'%&8$+ <:8L66)8:6$+ <8):a"7+ $#;'7'$3:":+
'7$3:#%%'876$+)6+M8:;#("%'47+<":"+893676:+#7"+%87%673:"%'47+6$<6%aM'%"+)6+7'3:'38*+por ej-*+
m,5:65#6+ /+ ('9:"+ )6+ n("+ ;6e%("o+ "+ #7+ 3:8e8+ )6+ /DD+ ('9:"$+ )6+ %":76+ )6+ :6$-p+ U(+
6$3"9(6%';'6738+)696+%87$6:L":+)8%#;673"%'47+$89:6+6$3"+q(3';"+%87%673:"%'47+(85:")"+
67+("+M8:;#("%'47+-(
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Fuentes naturales de nitrito y ascorbato – Aprobaciones y Etiquetado  
 

8>(?;>N;(-,(%?<;(C(;$&%.(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(,.$^=(%?&;0%-;.(?;&(,>(_)T)(C( >%(
_2!(?%&%(.A(A.;(:;@;(%=$<@<:&;0<%=;.(C(.%0;&<]%=$,.'(?,&;(=;(,.$^=(%?&;0%-;.(:;@;(
%D,=$,.(-,(:A&%-;*(8>(?;>N;(-,(:,&,]%(C(;$&%.( 9A,=$,.(=%$A&%>,.(-,(%.:;&0%$;(,.$^=(
%?&;0%-;.(?%&%(.A(A.;(:;@;(%=$<@<:&;0<%=;.(C(.%0;&<]%=$,.(?,&;(=;(,.$^=(%?&;0%-;.(
:;@;(%:,>,&%-;&,.(-,(:A&%-;*(L;.( <=D&,-<,=$,.(%?&;0%-;.(?%&%(A.;(:;@;(%D,=$,.(C(
%:,>,&%-;&,.(-,(:A&%-;(,.$^=(-,$%>>%-;.(,=(Q(M_4(R5R*5PG:I(C((>%(Directiva 7120.1 del 
FSIS, Ingredientes Inocuos y Apropiados para Usar en la ElaboraciBn de Productos de 
Carne de res y de Ave*(),Du=( >%(Q(M_4(R5R*5PG:I( ( >;.(%:,>,&%-;&,.(-,(:A&%-;(.;>;(
?A,-,=(A.%&.,(.<(,>(?&;-A:$;(:;=$<,=,(A=(%D,=$,(%?&;0%-;(-,(:A&%-;*(+;&(>;($%=$;'(>%.(
N,&.<;=,.(.<=$b$<:%.(-,(%:,>,&%-;&,.(-,(:A&%-;(=;(?A,-,=(A.%&.,(:;=(9A,=$,.(=%$A&%>,.(
-,(=<$&%$;(;(=<$&<$;(C%(hA,(=;(,.$^=(%?&;0%-%.(:;@;(%D,=$,.(-,(:A&%-;(*(
!

U(+<8(L8+)6+"<'8+A+83:"$+ M#6736$+7"3#:"(6$+)6+7'3:'38+$6+%87$')6:"7+$65#:"$+A+")6%#")"$+%8;8+
"73';'%:89'"78$*+$'+$6+#$"7+67+%8;9'7"%'47+%87+#7"+M#6736+7"3#:"(+)6+"$%8:9"38*+3"(+%8;8+6(+<8(L8+
)6+%6:6e"+PL6:+ Directiva 7120.1 del FSIS, Ingredientes Inocuos y Apropiados para Usar en la 
Elaboración de Productos de Carne de res y de AveI*(8>(?;>N;(-,(%?<;(?A,-,(%D&,D%&.,(
%(?&;-A:$;.(-,(:%&=,(-,(&,.(C(-,(%N,(:;@;(.%0;&<]%=$,'(-,(:;=9;&@<-%-(:;=(Q(M_4(
SPV*5G9IGPIG<IGKI(C((Q(M_4(S7P*PP7G:IG5I(1A=$;(:;=(;$&%.(9A,=$,.(=%$A&%>,.(-,(=<$&<$;'($%>(
:;@;(,>( 1AD;(-,( &,@;>%:#%(C( >%( .%>(@%&<=%*(n%(hA,(,>(?;>N;(-,(%?<;(C(;$&%.( 9A,=$,.(
=%$A&%>,.(-,(=<$&<$;(=;(.,(,=:A,=$&%=(%:$A%>@,=$,(%?&;0%-%.(?%&%(.A(A.;'(.,Du=(>%(Q(
M_4(R5R*5PG:I'(:;@;(%D,=$,.(-,(:A&%-;'(>;.(?&;-A:$;.(hA,(.,(&,hA<,&,(hA,(:;=$,=D%=(
%D,=$,.(C(%:,>,&%-;&,.(-,(:A&%-;(:;@;(?%&$,(-,(A=(,.$^=-%&(-,(<-,=$<-%-(,=(Q(M_4(
SPQ(;(Q(M_4(SPV*PVG0I'(?,&;(hA,'(,=(:%@0<;'(,.$^=(9;&@A>%-;.(:;=(9A,=$,.(=%$A&%>,.(
-,(=<$&<$;(C(%.:;&0%$;'(-,0,=(%?%&,:,&(,$<hA,$%-;.(:;@;(x=;(:A&%-;y(-,(:;=9;&@<-%-(
:;=(>%(Q(M_4(SPQ*5*(TDA%>@,=$,'(>%(,$<hA,$%(-,0,(:;=$,=,&(>%(9&%.,(x.<=(=<$&%$;.(;(=<$&<$;.(
%D&,D%-;.y(GQ(M_4(SPV*PVI(hA,(,.$b(:%><9<:%-;(?;&(>%(-,:>%&%:<B=J(x8[:,?$;(?;&(%hA,>>;.(
hA,(.,(?&;-A:,=(-,(@%=,&%(=%$A&%>(,=(}=;@0&,(-,(>%(9A,=$,(=%$A&%>(-,(=<$&<$;($%>(:;@;(
?;>N;(-,(%?<;~y(-,(@%=,&%(hA,(=;(.,(:;=.<-,&,(9%>.<9<:%-;(?;&(:%A.%(-,(A=((
,$<hA,$%-;(:;=9A.;(;(,=D%l;.;'(-,(:;=9;&@<-%-(:;=Q(M_4(SPV*7*(+;&(,1,@?>;'(>;.(?,&&;.(
:%><,=$,.(C(>%(:%&=,(,=(:;=.,&N%(hA,(:;=$,=D%(
?;>N;( -,( %?<;( ,=( >AD%&( -,( =<$&<$;( -,( .;-<;( ;( ?;$%.<;( C'( ?;>N;( -,( :,&,]%( ,=( >AD%&( -,(
%.:;&0%$;'(-,0,=(,.$%&(,$<hA,$%-;.(:;@;(|=;(:A&%-;|(C(:;=$,=,&(>%(-,:>%&%:<B=(,.?,:E9<:%(
-,J(x8[:,?$;(?;&(%hA,>>;.(hA,(.,(?&;-A:,=(-,(@%=,&%(=%$A&%>(,=(,>(?;>N;(-,(%?<;*y(c;(
.,&E%(%-,:A%-;(,$<hA,$%&(?&;-A:$;.(:;=(9A,=$,.(=%$A&%>,.(-,(=<$&<$;(:;=(;$&;.($b&@<=;.($%>(
:;@;((x=%$A&%>@,=$,(:A&%-;y(;(x%>$,&=%$<N%@,=$,(:A&%-;*y(
!

NOTA: L;.( ?&;-A:$;.( 9;&@A>%-;.( :;=( 9A,=$,.( =%$A&%>,.( -,( =<$&%$;( C( %.:;&0%$;( hA,(
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:;=$<,=,=(A=%(:%=$<-%-(-,(.%>(.A9<:<,=$,(?%&%(>;D&%&(A=%(:;=:,=$&%:<B=(-,(.%>@A,&%(
-,>(P6z(;(@^.'(,.$^=(,[,=$%.(-,(>;.(&,hA,&<@<,=$;.(-,(-,:>%&%:<B=(C(-,(>%(,$<hA,$%(
%:>%&%$;&<%( -,( xc;/:A&%-;y( C( >%( 9&%.,( :;@?>,@,=$%&<%( -,( x.<=( =<$&%$;.( ;( =<$&<$;.(
%D&,D%-;.y(-,(:;=9;&@<-%-(:;=(>%(Q(M_4(SPV*PVG:IGSI*(
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Adjunto	B2.	Requisitos	de	estabilización	para	Productos	
Específicos	de	Carne	y	Aves	de	Corral	

!"#"$%"#"&'()"#$*"$+,%-#(.".$.,$*/+$0#/.-1'/+$12#&(1/+$3$.,$"4,+$.,$1/##"*$'#"'"./+$
'5#6(1"6,&',$3$789$:*(+'/+$0"#"$1/&+-6(#;<$,*$=>?>$@"$.,+"##/**"./$,+'2&."#,+$.,$
.,+,60,A/$3$/BC,'(4/+$#,1/6,&."./+$0"#"$,*$1#,1(6(,&'/$.,$DE0,#F#(&%,&+$3$DE$
B/'-*(&-6$$,&$*/+$0#/.-1'/+$789$3$G789$:&/$*(+'/+$0"#"$1/&+-6(#;E$H*$.(+,A"#$+-+$
+(+',6"+$IHDD!$0"#"$1-60*(#$1/&$,+'/+$,+'2&."#,+<$*/+$,+'"B*,1(6(,&'/+$.,B,&$',&,#$
*"$1"0"1(.".$0"#"$,4('"#$*"$0#/.-11(J&$.,$0#/.-1'/+$".-*',#"./+$:K,#L$D-2*$,+$*"$
"6,&")"$.,$+"*-.$0MB*(1"$#,*"1(/&"."$1/&$C. perfringens 3$C. botulinum ,&$*/+$
0#/.-1'/+$789N$:02%(&"$OP;E$

!

D/6/$+,$.,+1#(B,$,&$*"$+,11(J&$'('-*"."$9+'"B(*()"1(J&$,&$,*$+(+',6"$IHDD!$:02%(&"$
QR;$.,$,+'"$.(#,1'#()<$0"#"$1"."$#(,+%/$B(/*J%(1/$(.,&'(F(1"./<$*/+$,+'"B*,1(6(,&'/+$
.,B,&$.(+,A"#$+-+$+(+',6"+$IHDD!$0"#"$1-60*(#$1/&$*/+$,+'2&."#,+$.,$.,+,60,A/$/$
*/+$/BC,'(4/+$.,$#,.-11(J&$/$*"$0#,4,&1(J&E$!"#"$*"$,+'"B(*()"1(J&<$,*$,+'"B*,1(6(,&'/$
@"1,$-+/$.,$/BC,'(4/+$0"#"$.,6/+'#"#$S-,$+-+$0#/1,+/+$,4('"&$,*$1#,1(6(,&'/$.,$
D*/+'#(.("$"$&(4,*,+$"1,0'"B*,+$3$,4('"&$1-"*S-(,#$1#,1(6(,&'/$.,*$B/'-*(&-6E$T"$
/B*(%"1(J&$.,$-&$,+'"B*,1(6(,&'/$.,$1-60*(#$1/&$-&$,+'2&."#$.,$.,+,60,A/$#,S-,#(./$
/$(.,&'(F(1"#$-&$/BC,'(4/<$.,0,&.,$.,$+($*/+$0#/.-1'/+$12#&(1/+$/$"4U1/*"+$+/&$789$/$
G789<$3$+($*/+$0#/.-1'/+$,+'2&$+-C,'/+$"$-&$,+'2&."#$.,$.,+,60,A/$.,$,+'"B(*()"1(J&$
#,%*"6,&'"#(/E$T"$8"B*"$O$*(+'"$*"+$&/#6"+$.,$.,+,60,A/$#,%*"6,&'"#("+$"0*(1"B*,+$"$
.,',#6(&"./+$0#/.-1'/+$12#&(1/+$3$.,$"4,+$3$.,',#6(&"$*/+$/BC,'(4/+$#,1/6,&."./+$
0"#"$/'#/+$0#/.-1'/+$12#&(1/+$3$.,$"4,+$789$3$/'#/+$0#/.-1'/+$12#&(1/+$3$.,$"4,+$
G789E$

!

Tabla 4. Est2ndares de desempeAo de estabilizaciJn y objetivos recomendados para el crecimiento de 
Clostridia  

 
Si un establecimiento 
produce: 

En consecuencia su tratamiento de estabilizaci!n debe: 

"#$%&'(&'$&)'*+*,(#'
-./'*#$%&'(&'$&)'
#)#(#'-./'*#$%&'
(&'$&)'&%'*+%)&$0#'
-./'

1+'2&$3,4,$'5#'3654,25,*#*,!%'(&'3,*$++$7#%,)3+)'4+8,79%,*+)'*+3+'&5'
":';+465,%63'<'6%'3=8,3+'(&'>?3654,25,*#*,!%'5+7#$@43,*#'(&'":'
2&$A$,%7&%)'2#$#'*6325,$'*+%'B'"C-'D>E:>FG#HGIH:'

J#3;6$76&)#)'(&'
$&)'),%'*6$#$'-./'

1+'2&$3,4,$'5#'3654,25,*#*,!%'(&'3,*$++$7#%,)3+)'4+8,79%,*+)'*+3+'&5'":'
;+465,%63'<'6%'3=8,3+'(&'>?3654,25,*#*,!%'5+7#$@43,*#'(&'":'2&$A$,%7&%)'
2#$#'*6325,$'*+%'B'"C-'D>E:IDG*HG>H:'
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K0&)'*+*,(#)'-./' 1+'2&$3,4,$'5#'3654,25,*#*,!%'(&'3,*$++$7#%,)3+)'4+8,79%,*+)'*+3+'&5'":'
;+465,%63'<'6%'3=8,3+'(&'>?3654,25,*#*,!%'5+7#$@43,*#'(&'":'2&$A$,%7&%)'
2#$#'*6325,$'*+%'B'"C-'DE>:>LMG#HGIH:'

N4$+)'2$+(6*4+)'(&'
*#$%&'-./'

.+3#$'&%'*+%),(&$#*,!%'5+)'$,&)7+)'#'5#')#56;$,(#('(&'5+)'#5,3&%4+)'O6&'
26&(#%'+*6$$,$'*+%'6%#'2$+;#;,5,(#('$#P+%#;5&'&%'5+)'2$+*&)+)'(&'
&)4#;,5,P#*,!%'<'&)4#;5&*&$'2#)+)'2#$#'&0,4#$Q'&5,3,%#$Q'+'$&(6*,$'&)+)'
$,&)7+)'#'6%'%,0&5'#*&24#;5&'GB'"C-'R>F:IH:'

 
/5'CSTS'$&*+3,&%(#'O6&'5+)'&)4#;5&*,3,&%4+)'&)4#;5&P*#%'6%'+;U&4,0+'
O6&'%+'2&$3,4#'3=)'O6&'>'3654,25,*#*,!%'5+7#$@43,*#'(&'":'2&$A$,%7&%)'
$&)2&*4+'#5'2$+(6*4+'<'5#'%+'3654,25,*#*,!%'(&5'":';+465,%63:'
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Si un establecimiento 
produce: 

En consecuencia su tratamiento de estabilizaci!n debe: 

V#)'W#3;6$76&)#)'(&'
*#$%&'2#$*,#53&%4&'
*+*,(#)'<'3#$*#'*#$;!%'
<'4,$#)'(&'*#$%&'(&'#0&)'
(&'(&)#<6%+'
2#$*,#53&%4&'*+*,(#)'
1-./'

1+'2&$3,4,$'5#'3654,25,*#*,!%'(&'3,*$++$7#%,)3+)'4+8,79%,*+)'*+3+'&5'":'
;+465,%63'<'6%'3=8,3+'(&'>?3654,25,*#*,!%'5+7#$@43,*#'(&'":'2&$A$,%7&%)'
2#$#'*6325,$'*+%'B'"C-'D>E:IDG*HG>H<'B'"C-'DE>:>LMG;H:'

N4$+)'2$+(6*4+)'1-./'
(&'#0&)'<'*#$%&'
4$#4#(+)'49$3,*#3&%4&:'

.+3#$'&%'*+%),(&$#*,!%'5+)'$,&)7+)'#'5#')#56;$,(#('(&'5+)'#5,3&%4+)'O6&'
26&(#%'+*6$$,$'*+%'6%#'2$+;#;,5,(#('$#P+%#;5&'&%'5+)'2$+*&)+)'(&'
&)4#;,5,P#*,!%'<'&)4#;5&*&$'2#)+)'2#$#'&0,4#$Q'&5,3,%#$Q'+'$&(6*,$'&)+)'
$,&)7+)'#'6%'%,0&5'#*&24#;5&'GB'"C-'R>F:IH:'

 
/5'CSTS'$&*+3,&%(#'O6&'5+)'&)4#;5&*,3,&%4+)'&)4#;5&P*#%'6%'+;U&4,0+'
O6&'%+'2&$3,4#'3=)'O6&'>'3654,25,*#*,!%'5+7#$@43,*#'(&'":'2&$A$,%7&%)'
#5',%4&$,+$'(&5'2$+(6*4+'<'5#'%+'3654,25,*#*,!%'(&5'":';+465,%63:'

 
 

NOTA: La recomendaciJn que indica que la estabilizaciJn de la carne y los productos avUcolas NRTE 
debe limitar el crecimiento de C. perfringens y C. botulinum a los mismos niveles que en los productos de 
carne y aves RTE es coherente con la directriz para los controles en cualquier proceso de carne o de aves 
crudo. En ambos casos, el establecimiento debe documentar en su an2lisis de riesgos los controles 
necesarios que deben mantenerse para minimizar el crecimiento microbiano a un nivel tal que las 
pr2cticas de cocciJn habituales sean suficientes para que el producto sea salubre. 

!

D/6/$+,$,+'(0-*"$,&$V$D=7$RWREQ$:@;<$,*$H.6(&(+'#"./#$0-,.,<$,&$1(,#'"$1*"+,$.,$
1"+/+<$0/#$0,#U/./+$*(6('"./+$&/$"0*(1"#$1-"*S-(,#$.(+0/+(1(J&$.,$*"$&/#6"'(4"$0"#"$
0,#6('(#$*"$,X0,#(6,&'"1(J&$.,$6/./$S-,$+,$0-,."&$0#/B"#$&-,4/+$0#/1,.(6(,&'/+<$
,S-(0/+$3Y/$'51&(1"+$.,$0#/1,+"6(,&'/$0"#"$F"1(*('"#$6,C/#"+$B(,&$.,',#6(&"."+E$

¿Cuál	es	la	situación	de	salud	pública	que	preocupa	respecto	al	C.	
perfringens	y	C.	botulinum	en	los	productos	RTE?	

	
H*%-&/+$0"'J%,&/+<$1/6/$*"$>"*6/&,**"$3$T6<$1-"&./$,+'2&$0#,+,&',+$,&$-&$0#/.-1'/$
789$.,$1"#&,$/$"4,$"$1-"*S-(,#$&(4,*<$@"1,&$S-,$,*$0#/.-1'/$,+'5$".-*',#"./<$3"$S-,$,*$
1/&+-6/$.,*$0#/.-1'/$+,#U"$Z0,#C-.(1("*$0"#"$*"$+"*-.Z$+,%M&$*"+$[Q$\E>EDE$]WQ$:6;$:Q;;$
3$O^R$:%;$:Q;;E$_'#/+$0"'J%,&/+<$1/6/$,*$DE$0,#F#(&%,&+<$+-0/&,&$+/*/$-&"$
0#,/1-0"1(J&$.,$+"*-.$0MB*(1"$1-"&./$,*$1#,1(6(,&'/$+,$0#/.-1,$"$&(4,*,+$S-,$0/.#U"&$
1/&.-1(#$"$*"$F/#6"1(J&$.,$'/X(&"+`$,+'/$(&.(1"$S-,$*/+$0#/.-1'/+$F-,#/&$0#,0"#"./+<$
,60"1"./+$/$6"&',&(./+$B"C/$1/&.(1(/&,+$(&+"*-B#,+$+,%M&$*"+$[Q$\E>EDE$]WQ$:6;$:O;$
3$O^R$:%;$:O;E$

!
• !"#"$*/+$DE$0,#F#(&%,&+<$*/+$&(4,*,+$.,$,+0/#"+$S-,$+,$,&1-,&'#"&$,&$*"$1"#&,$
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1#-."$3$*"+$"4,+$+/&$0/#$*/$%,&,#"*$[aRaT/%E$9+'"+$,+0/#"+$0-,.,&$+/B#,4(4(#$"$
*"$1/11(J&$3$%,#6(&"#$,&$15*-*"+$4,%,'"'(4"+$.-#"&',$,*$,&F#("6(,&'/$:4,#$02%(&"$
Q[;E$>($*"+$1/&.(1(/&,+$.-#"&',$,*$,&F#("6(,&'/$0,#6(',&$-&$1#,1(6(,&'/$.,$RaT/%$
/$+-0,#(/#$.,$,+'"+$15*-*"+$4,%,'"'(4"+<$,X(+'(#U"$-&"$0#/B*,6"$.,$+"*-.$0MB*(1"$
0/#S-,$,+'/$."#U"$1/6/$#,+-*'"./$&(4,*,+$'/'"*,+$b$^aT/%E$H*$&(4,*$^aT/%<$-&"$
'/X(&"$0-,.,$+,#$0#/.-1(."$,&$,*$(&',+'(&/$3$1"-+"#$*"$,&F,#6,.".E$

'

• 9&$,*$1"+/$.,$DE$B/'-*(&-6<$ *"+$1/&.(1(/&,+$S-,$0,#6(',&$ *"$%,#6(&"1(J&$.,$
,+0/#"+$3$1-"*S-(,#$1#,1(6(,&'/$.,$15*-*"+$4,%,'"'(4"+$,&$,*$0#/.-1'/$+/&$-&$
0#/B*,6"$.,$+"*-.$0MB*(1"$0/#S-,$*"$'/X(&"$,+$*"$+-+'"&1("$&"'-#"*$62+$'JX(1"$
1/&/1(."$0/#$*"$@-6"&(.".$:c/&'4(**,$3$c"''@,d+<$[WWP;E$9*$=>?>$1/&+(.,#"$*/+$
#,+-*'"./+$.,$6/.,*"./$0#,.(1'(4/$1/&$-&$1#,1(6(,&'/$6,.(/$b$WERWaT/%$1/6/$
,4(.,&1("$.,$-&$1#,1(6(,&'/$.,$DE$B/'-*(&-6$E$

'

'
!

!
C. perfringens: Se acepta cierta cantidad de crecimiento antes de 

considerarse que el producto est2 
adulterado. 

C. botulinum: Cualquier nivel de crecimiento es un problema y hace que el 
producto est5 adulterado. 

 

 
 

¿Cuál	es	la	preocupación	de	salud	pública	respecto	a	C.	perfringens	y	C.	
botulinum	en	los	productos	NRTE?	

	
T/+$0#/.-1'/+$G789$S-,$,+'2&$1/&'"6(&"./+$1/&$'/X(&"+$1/6/$*"$'/X(&"$B/'-*U&(1"$
,+'2&$".-*',#"./+$0/#S-,$*"$1/11(J&$S-,$#,"*(1,&$*/+$1/&+-6(./#,+$&/$0-,.,$.,+'#-(#$
*"+$'/X(&"+<$@"1(,&./$S-,$*/+$0#/.-1'/+$+,"&$0,#C-.(1("*,+$0"#"$*"$+"*-.$:[Q$\E>EDE$]WQ$
:6;$:Q;;$3$O^R$:%;$:Q;;E$

!

H.,62+<$+($+,$0#/.-1,&$&(4,*,+$.,$1#,1(6(,&'/$S-,$+,$1/&+(.,#,&$-&$0#/B*,6"$.,$
+"*-.$0MB*(1"$:,+$.,1(#<<$e$RaT/%$.,$DE$0,#F#(&%,&+`$J$b$WERWaT/%$.,$DE$B/'-*(&-6;<$,*$
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0#/.-1'/$,+'"#U"$".-*',#"./E$9&$,+'"$+('-"1(J&<$*/+$0#/.-1'/+$'"6B(5&$,+'"#U"&$
".-*',#"./+$0/#S-,$F-,#/&$0#,0"#"./+<$,60"1"./+$/$+,$6"&'-4(,#/&$,&$1/&.(1(/&,+$
(&+"*-B#,+$:[Q$\E>EDE$]WQ$:6;$:O;$3$O^R$:%;$:O;;E$

!
NOTA: Algunos ejemplos de productos de carne y aves NRTE incluyen las hamburguesas con marca 
carbJn, las tiras de pollo de desayuno parcialmente cocidas, o productos como jamones o salchichas que 
se cocinan a una temperatura-tiempo letal, pero el establecimiento elige reclasificarlos como NRTE. 
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Adjunto	B3.	Justificación	de	la	Modelación	Microbial	
Predictiva	para	las	Opciones	de	Enfriamiento	de	1-Log	del	
FSIS	

9+'"$+,11(J&$1/&'(,&,$*"$./1-6,&'"1(J&$.,$+/0/#',$S-,$*,$=>?>$-+J$0"#"$.,+"##/**"#$
+-+$/01(/&,+$.,$,&F#("6(,&'/$.,$QaT/%E$>,$0#/0/#1(/&"$-&$#,+-6,&$.,$1"."$/01(J&$
1/&$*/+$"#'U1-*/+$1(,&'UF(1/+$/#(%(&"*,+$-'(*()"./+$0"#"$.,+"##/**"#$*"$/01(J&E$8"6B(5&$+,$
(&1*-3,$*"$(&4,+'(%"1(J&$62+$"1'-"*$3$,*$6/.,*"./$.,$0"'J%,&/+$S-,$C-+'(F(1"$1"."$
/01(J&E$8/."$*"$6/.,*"1(J&$.,$0"'J%,&/+$S-,$,*$=>?>$#,"*()J$+,$B"+J$,&$,*$
,&F#("6(,&'/$*(&,"*$,&$1"."$,'"0"E$H.,62+<$,*$6/.,*"./$+,$B"+J$,&$,*$-+/$.,$-&$0I$
.,*$0,/#$,+1,&"#(/$.,$]<[$3$-&"$1/&1,&'#"1(J&$.,$+"*$.,*$Qf$:c/@#$,'$"*E<$[WQ^;E$
H.,62+$.,$*/+$#,+-*'"./+$.,$*"$6/.,*"1(J&<$'"6B(5&$+,$(&1*-3J$-&"$F(%-#"$S-,$
6-,+'#"$*/+$#,+-*'"./+$.,$*"$6/.,*"1(J&$0"#"$1"."$/01(J&E$9+',$H05&.(1,$'"6B(5&$
(&1*-3,$g-+'(F(1"1(J&$0"#"$*"$H0*(1"1(J&$.,$*"+$_01(/&,+$.,*$=>?>$QEQ<$QE[<$QE^aQEP$"*$
H##/)<$!"+'"$3$=#UC/*,+$$02%(&"$]Q.$

 
Justificación	de	la	Opción	1.1	del	FSIS.	

 

Tabla 5. Resumen de la opciJn 1.1 (para productos cocinados a plena letalidad). 
 

 
Opci!n 

Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 

enfriamie
nto 

 
N2*,!%'

>:>'

 
>DM'#'EM'XC'
Y'>QL'W+$#)'

EM'#'RM'XC'
Y'L'W+$#)'

 
Y'ZQL'W+$#)'

 
T"$/01(J&$/#(%(&"*$+,$.,+"##/**J$-'(*()"&./$*"$(&4,+'(%"1(J&$S-,$+,$,&1-,&'#"$,&L$

!

• h*"&i,&+@(0<$TEDE<$D#"4,&<$>E9E<$T,FF*,#<$7EjE<$D-+',#<$DE$QVPPE$j#/d'@$/F$
D*/+'#(.(-6$0,#F#(&%,&+$(&$1//i,.$1@(*($.-#(&%$1//*(&%E$H00*(,.$
9&4(#/&6,&'"*$c(1#/B(/*/%3E:D#,1(6(,&'/$.,$D*/+'#(.(-6$0,#F#(&%,&+$,&$
1@(*,$1/1(./$.-#"&',$,*$,&F#("6(,&'/;$^O:^;LQQWOaQQWPE$

!
• 8@/60+/&<$kE7E<$l(**"#.+,&<$7E7E<$h-+'"<$=E=E<$H**,&<$DE9E$QVmVE$D*/+'#(.(-6$
0,#F#(&%,&+$0/0-*"'(/&$.3&"6(1+$.-#(&%$1/&+'"&'$"&.$#(+(&%$',60,#"'-#,+$(&$
B,,FE$:T"$.(&26(1"$.,$*"$0/B*"1(J&$.,$D*/+'#(.(-6$0,#F#(&%,&+$"$',60,#"'-#"+$
1/&+'"&',+$3$1#,1(,&',+$,&$*"$1"#&,$.,$#,+;$g/-#&"*$/F$=//.$>1(,&1,E$OO:R;L]O]a
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]^QE$
!

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

!
• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aWE^[$
:4,"$*"$=(%-#"$[E$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 2. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.1 

!

!

Justificación	de	la	Opción	1.2	del	FSIS	
	

Tabla 6. Resumen de la opciJn 1.2 (para productos cocinados a plena letalidad). 
!

!

Opci!n 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo total 
de 
enfriamiento 

!
N2*,!%'

>:I'

/5'&%A$,#3,&%4+'
,%,*,#'(&%4$+'(&'
5+)'BM'3,%64+)'
(&)269)'(&'O6&'
&5'*,*5+'(&'
*+**,!%')&'
*+325&4#'

!

>IM'#'EM'XC'
Y'>'W+$#'

EM'#'LL'XC'
Y'L'W+$#)['
/%A$,#3,&%4+'

*+%4,%6+'W#)4#'5+)'
RM'XC'

!
Y'Z'W+$#)'

T"$/01(J&$/#(%(&"*$+,$.,+"##/**J$-'(*()"&./$*"$(&4,+'(%"1(J&$S-,$+,$,&1-,&'#"$,&L$
!

• _@3,<$kE=E<$>1/''<$lEgE$QV^mE$>'-.(,+$(&$'@,$0@3+(/*/%3$/F$D*/+'#(.(-6$B/'-*(&-6$
'30,$9E$H-+'#"*("&$g/-#&"*$/F$h(/*/%(1"*$>1(,&1,+E:9+'-.(/+$.,$*"$F(+(/*/%U"$.,$
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D*/+'#(.(-6$B/'-*(&-6$'(0,$9E;$QW:Q;LP^aVOE$
!

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

!

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aWERP$
:4,"$*"$=(%-#"$R$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 3. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.2 

!

!
Justificación	de	la	Opción	1.3	del	FSIS	

	

Tabla 7. Resumen de la opciJn 1.3 (para productos cocinados a plena letalidad). 
 

 
Opci!n 

Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 

enfriamie
nto 

 
 
N2*,!%'

>:D'

\'>MM'223'(&'
%,4$,4+'(&')+(,+'<'\'
ILM'223'(&'
#)*+$;#4+'+'

&$,4+$;#4+'(&')+(,+'

 

>DM'#'EM'XC'
Y'L'W+$#)'

 

EM'#'RL'XC'
Y'>M'W+$#)'

 
 
Y'>L'W+$#)'

 
T"$/01(J&$/#(%(&"*$+,$.,+"##/**J$-'(*()"&./$*"$(&4,+'(%"1(J&$S-,$+,$,&1-,&'#"$,&L$

!

• 7/B,#'+<$8EHE<$j(B+/&<$HEcE<$7/B(&+/&<$HE$QVPQE$="1'/#+$1/&'#/**(&%$'@,$%#/d'@$
/F$D*/+'#(.(-6$B/'-*(&-6$'30,+$H$"&.$h$(&$0"+',-#(),.<$1-#,.$6,"'+L$!"#'$?E$
j#/d'@$(&$0/#i$+*-##(,+$0#,0"#,.$F#/6$o*/dp$0I$6,"'$:0I$#"&%,$^E^q]ER;E$
:="1'/#,+$S-,$.,',#6(&"&$,*$1#,1(6(,&'/$.,$D*/+'#(.(-6$B/'-*(&-6$'(0/+$H$3$h$,&$
1"#&,+$0"+',-#()"."+$3$1-#"#."+E;$?&',#&"'(/&"*$g/-#&"*$/F$=//.$>1(,&1,$r$
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8,1@&/*/%3E$Q]:R;L[RVa[]]E$
!

• 7/B,#'+<$8EHE<$j(B+/&<$HEcE<$7/B(&+/&<$HE$QVPQE$="1'/#+$1/&'#/**(&%$'@,$%#/d'@$
/F$D*/+'#(.(-6$B/'-*(&-6$'30,+$H$"&.$h$(&$0"+',-#(),.<$1-#,.$6,"'+L$!"#'$
??E:!"#',$??;$j#/d'@$(&$0/#i$+*-##(,+$0#,0"#,.$F#/6$o@(%@p$0I$6,"'$:D#,1(6(,&'/$
,&$0"+'"$"%-"."$.,$1,#./$0#,0"#"."$1/&$0I$"*'/;$:0I$#"&%,$]ERq]EP;$
?&',#&"'(/&"*$g/-#&"*$/F$=//.$>1(,&1,$r$8,1@&/*/%3<$Q]L$[]ma[PQE$
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9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

!
• 7,+-*'"./+$.,$*"$6/.,*"1(J&$-+"&./$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$,&$-&$
#"&%/$,&'#,$REV[a$T/%$.,$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$$0"#"$-&$0#/.-1'/$1/&$
Qf$.,$+"*$@"+'"$[EPaT/%$.,$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$0"#"$-&$0#/.-1'/$1/&$
[f$.,$1/&1,&'#"1(J&$.,$+"*E$k,B(./$"$*/+$"*'/+$&(4,*,+$.,$1#,1(6(,&'/$
1"*1-*"./+$0"#"$DE$0,#F#(&%,&+<$&/$+,$(&1*-3J$-&"$F(%-#"$1/&$*/+$#,+-*'"./+$.,$*"$
6/.,*"1(J&$,&$*"$.(#,1'#()E$>(&$,6B"#%/<$,*$=>?>$.,1(.(J$(&1*-(#$*"$/01(J&$1/6/$
'"*$,&$*"$.(#,1'#()$0/#S-,$,*$6/.,*"./$0#/B"B*,6,&',$,+'2$+/B#,,+'(6"&./$,*$
1#,1(6(,&'/$.,B(./$"$*/$+(%-(,&',L$

!

1. El modelado se basJ en el peor escenario respecto a la sal y los productos 
curados tienen concentraciones de sal m2s altas.  El modelo se basJ en el uso de 
un pH correspondiente al peor escenario de 6,2 y una concentraciJn de sal del 1%. Sin 
embargo, muchos productos curados tienen concentraciones de sal m2s altas 
inherentes a su formulaciJn o como resultado del procesamiento (Desmond, 2006); y. 

!
2. El modelado no tiene en cuenta el papel de los aceleradores de curado que se ha 

determinado que aumentan la eficacia del nitrito. La investigación de King et al., 
2015 demuestra que los productos formulados con al menos 100 ppm de nitrito de 
sodio y al menos 250 ppm de eritorbato o ascorbato que se refrigeren después de la 
opción 1.3 del FSIS producen ≤ 1-Log de crecimiento de C. perfringens . La 
investigación evidencia que otras combinaciones de nitrito y eritorbato o ascorbato son 
eficaces para limitar el crecimiento de C. perfringens. Aunque la investigación se realizó 
con un producto avícola, los autores indicaron que este fue elegido como caso del peor 
escenario y que los resultados también aplican a los productos cárnicos (Comunicación 
Personal, 2017). 

!
Justificación	de	la	Opción	1.4	del	FSIS	

	

Tabla 8. Resumen de la opciJn 1.4 (para productos cocinados a plena letalidad). 
 

 
Opci!n 

Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 

enfriamie
nto 

 
 
 
N2*,!%'

>:R'

\'RM'223'(&'%,4$,4+'
(&')+(,+'<'
\'Z]'(&'

*+%*&%4$#*,!%'(&'
)#536&$#'

N'
 

 
 

>IM'#'RMXC'
Y'IM'W+$#)['
^,)3,%6*,!%'
*+%4,%6#'(&'5#'
4&32&$#46$#'

 
 
 
1+'#25,*#;5&'

 
 
 
Y'IM'W+$#)'
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#!"Y'M:BI'

 
T"$/01(J&$/#(%(&"*$+,$.,+"##/**J$-'(*()"&./$*"$(&4,+'(%"1(J&$S-,$+,$,&1-,&'#"$,&L$

!

• 7/B,#'+<$8EHE<$j(B+/&<$HEcE<$7/B(&+/&<$HE$QVPQE$="1'/#+$1/&'#/**(&%$'@,$%#/d'@$/F$
D*/+'#(.(-6$B/'-*(&-6$'30,+$H$"&.$h$(&$0"+',-#(),.<$1-#,.$6,"'+L$!"#'$?E$j#/d'@$
(&$0/#i$+*-##(,+$0#,0"#,.$F#/6$o*/dp$0I$6,"'$:0I$#"&%,$^E^q]ER;E$:="1'/#,+$S-,$
.,',#6(&"&$,*$1#,1(6(,&'/$.,$D*/+'#(.(-6$B/'-*(&-6$'(0/+$H$3$h$,&$1"#&,+$
0"+',-#()"."+$3$1-#"#."+E;$?&',#&"'(/&"*$g/-#&"*$/F$=//.$>1(,&1,$r$8,1@&/*/%3E$
Q]:R;L[RVa[]]E$

'

• 7/B,#'+<$8EHE<$j(B+/&<$HEcE<$7/B(&+/&<$HE$QVPQE$="1'/#+$1/&'#/**(&%$'@,$%#/d'@$
/F$D*/+'#(.(-6$B/'-*(&-6$'30,+$H$"&.$h$(&$0"+',-#(),.<$1-#,.$6,"'+L$!"#'$
??E:!"#',$??;$j#/d'@$(&$0/#i$+*-##(,+$0#,0"#,.$F#/6$o@(%@p$0I$6,"'$:D#,1(6(,&'/$
,&$0"+'"$"%-"."$.,$1,#./$0#,0"#"."$1/&$0I$"*'/;$:0I$#"&%,$]ERq]EP;$
?&',#&"'(/&"*$g/-#&"*$/F$=//.$>1(,&1,$r$8,1@&/*/%3<$Q]L$[]ma[PQE$

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".<$1/&$e$OW$006$.,$&('#('/$.,$+/.(/$/$+-$,S-(4"*,&',<$3$-&"$
1/&1,&'#"1(J&$.,$+"*6-,#"$.,*$]f$/$6"3/#L$$

'

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aWEQV$
:4,"$*"$=(%-#"$O$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$

!
Figura 4.  Resultados de la Modelación con ComBase Perfringens Predictor Opción 
1.4(productos formulados con ≥ 40 ppm de nitrito de sodio o su equivalente y una concentración de 
salmuera del 6% o mayor). 
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!

9*$6/.,*/$4"*(."./$"1'-"*()"./$0#/0/#1(/&"$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$
0#/.-1'/+$1/1(&"./+$"$'/'"*$*,'"*(.".$F/#6-*"./+$1/&$/$+(&$&('#('/$:'"*$1/6/$,*$0#/.-1'/$
1-#"./$1/&$+"*;<$3$1/&$-&"$"1'(4(.".$"1-/+"$62X(6"$.,$WEV[L$

!

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aWEQ]$
:4,"$*"$=(%-#"$^E$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 5. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.4 

:0#/.-1'/+$1/&$-&"$"1'(4(.".$"1-/+"$62X(6"$.,$W<V[;E$

"

!
!

Justificación	de	la	Opción	1.5	del	FSIS	
	

Tabla 9. Resumen de la opciJn 1.5 (para productos cocinados a plena letalidad). 
 

 
Opci!n 

Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 

enfriamie
nto 

N2*,!%'

>:L'

 >DM'#'EM'XC'
Y'I'W+$#)'

EM'#'RM'XC'
Y'L'W+$#)' Y'F'W+$#)'

 
T"$_01(J&$QE^$,+$-&"$6/.(F(1"1(J&$.,$*"$/01(J&$QEQ$S-,$,*$=>?>$.,+"##/**J$-'(*()"&./$6/.,*/+$
4"*(."./+E$

!

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

!

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aQEW[$
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:4,"$*"$=(%-#"$]E$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 6. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.5 
 

 
Justificación	para	el	Desarrollo	de	la	Opción	1.6	del	FSIS	

	

Tabla 10. Resumen de la opciJn 1.6 (para productos cocinados a plena letalidad). 
!

Opci!n 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de Enfriamiento 2da Etapa de 
Enfriamiento 

Tiempo total de 
enfriamiento 

!
N2*,!%'
>:Z'

 !

^&'>IZ'#'EM'XC'
Y'>QFL'W+$#)'

EM'#'LL'XC'
Y'RQFL'W+$#)['
/%A$,#3,&%4+'

*+%4,%6+'W#)4#'5+)'
RM'XC'

!
Y'ZQL'W+$#)'

!

T"$_01(J&$QE]$,+$-&"$6/.(F(1"1(J&$.,$*"$/01(J&$QE[$S-,$,*$=>?>$.(+,AJ$0"#"$,X',&.,#$
,*$'(,60/$S-,$.-#"$*"$Q"#$,'"0"$.,$,&F#("6(,&'/$"*$62X(6/$0/+(B*,$-+"&./$6/.,*/+$
4"*(."./+E$

!

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

'

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aQEW[$
:4,"$*"$=(%-#"$mE$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 7. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.6 
 
 

 
Justificación	de	la	Opción	1.7	del	FSIS	

	

8"B*"$QQE$7,+-6,&$.,$*"$/01(J&$QEm$:0"#"$0#/.-1'/+$1/1(&"./+$"$0*,&"$*,'"*(.".;E$
!

!

Opci!n 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 
enfriamiento 

!
N2*,!%'

>:F'

!
2JY'Z:M'

!

^&'>IZ'#'EM'XC'
Y'IQIL'W+$#)'

EM'#'LL'XC'
Y'DQFL'W+$#)['
/%A$,#3,&%4+'

*+%4,%6+'W#)4#'5+)'
RM'XC'

!
Y'Z'W+$#)'

!
T"$_01(J&$QEm$,+$-&"$6/.(F(1"1(J&$.,$*"$/01(J&$QEQ$.,+"##/**"."$-'(*()"&./$6/.,*/+$4"*(."./+E$

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aQEW]$
:4,"$*"$=(%-#"$PE$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 8. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.7 
 

 
Justificación	de	la	Opción	1.8	del	FSIS	

	

Tabla 12. Resumen de la opciJn 1.8 (para productos cocinados a plena letalidad). 
!

!

Opci!n 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo 
total de 

enfriamie
nto 

!
N2*,!%'

>:E'

!
2JY'L:E'

^&'>IZ'#'EM'XC'
Y'IQFL'W+$#)'

EM'#'LL'XC'
Y'DQIL'W+$#)['
/%A$,#3,&%4+'

*+%4,%6+'W#)4#'RM'
XC'

!
Y'Z'W+$#)'

!

T"$_01(J&$QEP$,+$-&"$6/.(F(1"1(J&$.,$*"$_01(J&QE[$.,+"##/**"."$-'(*()"&./$6/.,*/+$
4"*(."./+E$

!

9*$6/.,*"./$4"*(."./$"1'-"*()"./$"##/CJ$*/+$+(%-(,&',+$#,+-*'"./+$0"#"$*/+$0#/.-1'/+$
1/1(&"./+$"$0*,&"$*,'"*(.".L$

!

• 7,+-*'"./+$.,*$D/6h"+,$!,#F#(&%,&+$$!#,.(1'/#$n$D#,1(6(,&'/$T/%aWEVm$
:4,"$*"$=(%-#"$VE$1/&$*/+$#,+-*'"./+$.,*$6/.,*"./;$
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Figura 9. Resultados de la ModelaciJn con ComBase Perfringens Predictor OpciJn 1.8 
 

 
Justificación	de	la	Opción	2.1	del	FSIS	

	

Tabla 13. Resumen de la opciJn 2.1 (para productos no cocinados a plena letalidad). 
!

!

OpciJn 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiemp
o total 

de 
enfria
mient

o 
!

_01(J
&$
[EQ$

 !
D\8$,&'#,$^W$
a$QRWs=$t$Q$
@/#"$

 !
QRW$"$PW$s=$
t$Q<^$@/#"+$

!

PW$"$OW$s=$
t$^$@/#"+$

!

t$]<^$
@/#"+$

!

T"$_01(J&$[EQ$,+$-&"$6/.(F(1"1(J&$.,$*"$_01(J&$QEQ$0"#"$0#/.-1'/+$S-,$&/$+,$@"&$
1/1(./$"$0*,&"$*,'"*(.".E$T"$/01(J&$/#(%(&"*$:_01(J&$QEQ;$+,$.,+"##/**J$-'(*()"&./$*"$
(&4,+'(%"1(J&$S-,$+,$,&1-,&'#"$,&L$

'

• h*"&i,&+@(0<$ TEDE<$D#"4,&<$>EDE<$ T,FF*,#<$7EjE<$ "&.$D-+',#<$DE$ QVPPE$j#/d'@$/F$
D*/+'#(.(-6$0,#F#(&%,&+$(&$D//i,.$D@(*($.-#(&%$D//*(&%E$H00*E$9&4(#/&E$c(1#/B(/*E$
^OLQQWOaQQWP`$3$

'

• 8@/60+/&<$kE7E<$l(**"#.+,&<$7E7E<$h-+'"<$=E=E<$H**,&<$DE9E$QVmVE$D*/+'#(.(-6$
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0,#F#(&%,&+$0/0-*"'(/&$.3&"6(1+$.-#(&%$1/&+'"&'$"&.$#(+(&%$',60,#"'-#,+$(&$
B,,FE$:T"$.(&26(1"$.,$*"$0/B*"1(J&$.,$D*/+'#(.(-6$0,#F#(&%,&+$"$',60,#"'-#"+$
1/&+'"&',+$3$1#,1(,&',+$,&$*"$1"#&,$.,$#,+;$g/-#&"*$/F$=//.$>1(,&1,E$OO:R;L]O]a
]^QE$

!
T"$/01(J&$[EQ$+,$@"$.,+"##/**"./$-'(*()"&./$-&"$6/.,*"1(J&$4"*(."."E$!"#"$.,+"##/**"#$
,*$0"#26,'#/$.,$/0,#"1(J&$1#U'(1/$0"#"$*(6('"#$*"$D\8$,&'#,$^W$3$QRW$s=$"$-&"$@/#"<$,*$
=>?>$-'(*()J$,*$6/.,*/$>6('@a>1@"FF,#$0/#S-,$,+',$6/.,*/$0,#6(',$(&%#,+"#$."'/+$"$
6,.(."$S-,$"-6,&'"$*"$',60,#"'-#"$.,*$0#/.-1'/$:.-#"&',$*"$D\8$.,$1"*,&'"6(,&'/;$,$
(&%#,+"#$."'/+$"$6,.(."$S-,$*"$',60,#"'-#"$.,*$0#/.-1'/$.(+6(&-3,$:.-#"&',$,*$
,&F#("6(,&'/;E$T"$"0*(1"1(J&$.,*$6/.,*/$>6('@a>1@"FF&,#$1/&$-&"$D\8$.,$-&"$@/#"$
+,%-(."$.,*$0#/1,+/$.,$,&F#("6(,&'/$,&$*"$_01(J&$QEQ$@"$."./$1/6/$#,+-*'"./$-&$
"-6,&'/$"1-6-*"./$.,$QEQRaT/%,&$DE$0,#F#(&%,&+E$9+'/$,+'2$*(%,#"6,&',$0/#$,&1(6"$
.,*$#,S-(+('/$#,%*"6,&'"#(/$.,$&/$62+$.,$-&"$6-*'(0*(1"1(J&$Q$*/%"#U'6(1"$.,$DE$
0,#F#(&%,&+$0"#"$0#/.-1'/+$$1/&$'#"'"6(,&'/$'5#6(1/$0"#1("*$:V$D=7$RQPE[R$:1;$:Q;$3$V$
D=7$RPQEQ^W$:";$:[;;E$>(&$,6B"#%/<$,*$6/.,*"./$+,$#,"*()J$1/&$B"+,$,&$,*$0,/#$0,#F(*$
.,$',60,#"'-#"a'(,60/$"+-6(,&./$-&$1"*,&'"6(,&'/$3$,&F#("6(,&'/$*(&,"*E$
G/#6"*6,&',<$*"$1"#&,$3$*/+$0#/.-1'/+$"4U1/*"+$+,$1"*(,&'"&$3$+,$,&F#U"&$
,X0/&,&1("*6,&',E$
9*$6/.,*"./$*(&,"*$.,*$1"*/#$1-"&./$+,$(&1#,6,&'"$3$.(+6(&-3,$."&$1/6/$#,+-*'"./$
-&"$+-B,+'(6"1(J&$.,*$1#,1(6(,&'/$.,$0"'J%,&/+$.-#"&',$,*$1/#'/$0,#U/./$.,$+-B(."$.,$
1"*,&'"6(,&'/<$0,#/$+/B#,,+'(6"$,*$1#,1(6(,&'/$.,$0"'J%,&/+$.-#"&',$,*$0,#U/./$.,$
,&F#("6(,&'/$S-,$,+$62+$*"#%/<$*/$S-,$#,+-*'"$,&$-&"$+/B#,,+'(6"1(J&$%,&,#"*$.,*$
1#,1(6(,&'/$.,$0"'J%,&/+E$!/#$*/$'"&'/<$,*$=>?>$1/&+(.,#"$S-,$,+',$#,+-*'"./$&/$
0#,+,&'"$F"**"+$:,+$.,1(#<$-&$#,+-*'"./$S-,$&/$,+$,X"1'/$,&$'5#6(&/+$.,$6/.,*"./<$0,#/$
S-,$,##"$1/&$-&$#,+-*'"./$S-,$."$+"*-B#(.".$"*$0#/.-1'/;E$

!
Justificación	de	la	Opción	2.2	del	FSIS	

	

Tabla 14. Resumen de la opciJn 2.2 (para productos no cocinados a plena letalidad). 
!

!

OpciJn 
Condiciones 
previas al 
enfriamiento 

1ra Etapa de 
Enfriamiento 

2da Etapa de 
Enfriamiento 

Tiempo total 
de 
enfriamiento 
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!
!
!
!

!
_01(J
&$
[E[$

D\8$,&'#,$
^WaQRW$s=$t$R$
@/#"+$3$
e$[f$.,$+"*$
u$e$Q^W$006$
.,$&('#('/$.,$
+/.(/$3$

"1,*,#"./#$.,$
1-#"./$/$F-,&',$
&"'-#"*$.,$
"+1/#B"'/$

:+-F(1(,&',$0"#"$
,+',$0#/0J+('/;$

!
!
!
!

!
QRW$"$PW$s=$
t$Q<^$@/#"+$

!
!
!
!

!
PW$"$OW$s=$
t$^$@/#"+$

!
!
!
!

!
t$]<^$
@/#"+$

!

T"$_01(J&$[E[$,+$-&"$6/.(F(1"1(J&$.,$*"$_01(J&$QEQ$0"#"$0#/.-1'/+$S-,$&/$+,$@"&$
1/1(./$"$0*,&"$*,'"*(.".E$T"$_01(J&$[E[$'"6B(5&$+,$.,+"##/**J$-'(*()"&./$-&$6/.,*/$
4"*(."./E$9+'"$/01(J&$+,$@"$.,+"##/**"./$B"+2&./+,$,&$,*$-+/$.,*$c/.,*/$.,$
9&F#("6(,&'/$,&$TU&,"$H7>$!c!$0"#"$,*$1#,1(6(,&'/$.,$C. perfringens ,&$7,+$D/1(."$
1/&$+-0*,6,&'/$.,$G"D*<$&('#('/$.,$+/.(/$3$0(#/F/+F"'/$.,$+/.(/<$S-,$0,#6(',$(&1*-(#$*/+$
."'/+$.,$*"$D\8$.,$1"*,&'"6(,&'/<$,*$'(,60/$.,$,&F#("6(,&'/$3$*"+$1/&1,&'#"1(/&,+$.,$
G"D*$:+"*;$3$&('#('/E$9*$6/.,*/$.,$,&F#("6(,&'/$.,$H7>$,+'(6"$,*$1#,1(6(,&'/$.,$DE$
0,#F#(&%,&+$,&$-&$4"*/#$.,$QEWRaT/%$B"+"./$,&$,*$6/.,*"./$.,$6"&,#"$1/&+,#4"./#"E$
9*$6/.,*/$.,$,&F#("6(,&'/$.,$H7>$,+$62+$1/&+,#4"./#$+($+,$1/60"#"$1/&$*"+$
0#,.(11(/&,+$.,*$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$4"*(."./$:1/&+-*',$*"$=(%-#"$QW$1/&$
*/+$#,+-*'"./+$.,$*"$6/.,*"1(J&;E$
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Figura 10. Resultados del Modelo de Enfriamiento en LUnea de ARS PMP para el crecimiento de 
C. perfringens en la carne de res cocida suplementada con NaCl, nitrito de sodio y pirofosfato 
de sodio para la opciJn 2.2. 

 

 

Justificación	para	la	Aplicación	de	las	Opciones	1.1,	1.2,	1.5-1.8	al	Arroz,	
Pasta	y	Fríjoles.	

	
D/6/$+,$(&.(1"$,&$*"$+,11(J&$'('-*"."$!#/.-1'/+$3$0#/1,+/+$(&1*-(./+$,&$,+'"$.(#,1'#()<$
02%(&"$QW<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$-'(*()"#$*"+$/01(/&,+$.,$,&F#("6(,&'/$.,*$=>?>$
,&$*"$8"B*"$Q$0"#"$0#/.-1'/+$S-,$&/$1/&'(,&,&$&('#('/$3$,#('/#B"'/$/$"+1/#B"'/$:,+$.,1(#<$
_01(/&,+$QEQ<$QE[<$QE^aQEP;$/$0"#"$,*$,&F#("6(,&'/$.,$0#/.-1'/+$.,$"##/)<$0"+'"$3$F#(C/*E$
9+'"$#,1/6,&."1(J&$+,$B"+"$,&$*"$C-+'(F(1"1(J&$1(,&'UF(1"$.,$S-,$*"+$4"#("B*,+$.,$
'(,60/$3$',60,#"'-#"$S-,$%,&,#"*6,&',$*(6('"#U"&$,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$"$Qa
T/%$/$6,&/+$'"6B(5&$*(6('"#U"&$,F,1'(4"6,&',$,*$1#,1(6(,&'/$.,$h"1(**-+$1,#,-+$:hE$
1,#,-+$,+$-&"$F/#6"./#"$.,$,+0/#"+$S-,$#,0#,+,&'"$-&$#(,+%/$6"3/#$S-,$*"$DE$
0,#F#(&%,&+$,&$0#/.-1'/+$.,$"##/)<$0"+'"$3$F#(C/*;$3$,4('"#U"$*"$6-*'(0*(1"1(J&$.,$DE$
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B/'-*(&-6<$3"$S-,$,+'/+$0"'J%,&/+$%,&,#"*6,&',$1#,1,&$62+$*,&'"6,&',$S-,$DE$
0,#F#(&%,&+$!/#$,C,60*/<$,*$'(,60/$.,$%,&,#"1(J&$62+$1/#'/$:,*$'(,60/$S-,$'"#."$,&$
.-0*(1"#+,$*"$0/B*"1(J&;$0"#"$DE$0,#F#(&%,&+$"$',60,#"'-#"+$.,$1#,1(6(,&'/$J0'(6"+$:,+$
.,1(#<$.,$OR$sD$"$Om$sD;$,+$.,$"0#/X(6"."6,&',$+(,',$:m;$6(&-'/+$,&$*"$1"#&,$.,$#,+$
6/*(."$:l(**"#.+/&<$,'$"*E<$QVmP;<$6(,&'#"+$S-,$,*$'(,60/$.,$%,&,#"1(J&$62+$1/#'/$0"#"$
hE$1,#,-+$4"#(J$.,$QP$"$[m$6(&-'/+$,&$1"*./$'#(0'(1"+"a+/3"$:8>h;$3$"##/)$"$
',60,#"'-#"+$.,$1#,1(6(,&'/$J0'(6"+$:,+$.,1(#<$.,$R^$sD$"$O^$sD;$:g/@&+/&<$,'$"*E<$
QVPR;E$H.,62+<$*"+$/01(/&,+$.,$,&F#("6(,&'/$.,$*"$8"B*"$Q$0"#"$0#/.-1'/+$S-,$&/$
1/&'(,&,&$&('#('/$3$,#('/#B"'/$/$"+1/#B"'/$+/&$+(6(*"#,+$"$*"+$#,1/6,&."1(/&,+$.,$
,&F#("6(,&'/$.,*$DJ.(%/$.,$H*(6,&'/+$.,$*"$=kH$S-,$,+'2&$.(+,A"."+$0"#"$1/&'#/*"#$,*$
1#,1(6(,&'/$.,$'/./+$*/+$0"'J%,&/+$B"1',#("&/+$S-,$F/#6"&$,+0/#"+<$(&1*-3,&./$,*$hE$
1,#,-+$,&$'/./+$*/+$0#/.-1'/+$1/1(./+$:45"+,$H&,X/$h]E$
_'#"+$.(#,1'#(1,+$.,$0#/1,+/$0-B*(1"."+$0"#"$,*$,&F#("6(,&'/$<$02%(&"$mm;E$
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Adjunto	B4.	Pasos	que	un	establecimiento	puede	realizar	para	
enfriar	los	productos	más	rápidamente	

H*%-&/+$,+'"B*,1(6(,&'/+$0-,.,&$',&,#$.(F(1-*'".,+$0"#"$1-60*(#$*"+$#,1/6,&."1(/&,+$
.,$,&F#("6(,&'/$.,$,+'"$.(#,1'#()<$,&$0"#'(1-*"#$0"#"$*/+$%#"&.,+$0#/.-1'/+$6"+(4/+E$
!"#"$*/+$0#/.-1'/+$S-,$,+'2&$1,#1"$.,$1-60*(#$*/+$0"#26,'#/+$.,$',60,#"'-#"a'(,60/$
0"#"$*"+$/01(/&,+$.,$,&F#("6(,&'/$.,$,+'"$.(#,1'#()<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$
/B',&,#$6,C/#,+$#,+-*'"./+$"*$,X"6(&"#$1#U'(1"6,&',$+-$0#/1,+/$3$+(+',6"$.,$
,&F#("6(,&'/$3$#,"*()"#$6,C/#"+$0,S-,A"+$1/6/L$

!

• H+,%-#"#+,$.,$S-,$,*$+(+',6"$.,$,&F#("6(,&'/$F-&1(/&"$1/##,1'"6,&',E$
!

• H+,%-#"#+,$.,$S-,$*/+$,60"S-,+$3$C-&'"+$.,$*"$&,4,#"$,+'5&$,&$B-,&"$
1/&.(1(J&$3$+,**"&$1/##,1'"6,&',$1-"&./$+,$1(,##"$1"."$0-,#'"E$

!

• !#,a,&F#("&./$*"$&,4,#"$"&',+$.,$(&%#,+"#$,*$0#/.-1'/E$

• \+"#$-&$"C-+',$.,$',60,#"'-#"$62+$B"C/$,&$*"$&,4,#"E$
!

• H-6,&'"#$,*$F*-C/$.,$"(#,$:0/#$,C,60*/<<$"A".(,&./$-&$4,&'(*"./#;$0"#"$"1,*,#"#$,*$
,&F#("6(,&'/E$

!

• k,C"#$6"3/#$,+0"1(/$,&'#,$0#/.-1'/+$0"#"$0,#6('(#$-&"$6"3/#$1(#1-*"1(J&$.,*$
"(#,$,&'#,$0#/.-1'/+E$

!
• k,C"#$,+0"1(/$,&'#,$,*$0#/.-1'/$3$*"+$0"#,.,+<$0(+/+$3$',1@/$0"#"$6,C/#"#$*"$
1(#1-*"1(J&$.,*$"(#,E$

!

• H%('"#$/$#,'(#"#$0#/.-1'/+$*US-(./+$6(,&'#"+$+,$#,F#(%,#"E$
!

• 9&F#("#$,*$0#/.-1'/$"&',+$.,$,60"1"#<$"0(*"#$/$0"*,'()"#*/$0/#S-,$*"+$0(*"+$.,$
0#/.-1'/$0-,.,&$"(+*"#$"S-,**/+$0#/.-1'/+$.,*$6,.(/$,$(&@(B(#$,*$,&F#("6(,&'/E$
8"6B(5&$0-,.,$@"1,#$0(*"+$62+$0,S-,A"+$.,$0#/.-1'/$3"$S-,$*"+$0(,)"+$
62+$0,S-,A"+$/$%#-0/+$62+$0,S-,A/+$.,$0#/.-1'/+$+,$,&F#U"&$62+$#20(./E$

'

• 7,.-1(#$*"$1"&'(.".$.,$0#/.-1'/$,&$1"."$'"&."$/$*/',$S-,$+,$-B(1"$,&$*"$
&,4,#"$"$*"$4,)$0"#"$#,.-1(#$*"$1"#%"$.,$1"*/#$'/'"*$S-,$+,$4"$"$,*(6(&"#E$
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!
• 8/6"#$6,.(."+$S-,$.(+6(&-3"&$*"$',60,#"'-#"$.,*$0#/.-1'/$"&',+$.,$1/*/1"#*/$
,&$*"$&,4,#"$0"#"$#,.-1(#$*"$1"#%"$.,$1"*/#$,&$,*$+(+',6"$.,$,&F#("6(,&'/E$!/#$
,C,60*/<$"0*(1"&./$-&$0#/1,.(6(,&'/$.,$,&F#("6(,&'/$*US-(./$:,C,60*/<<$B"A/$.,$
+"*6-,#"$F#U"<$B"A/$.,$@(,*/;$/$@(,*/$+,1/$0"#"$,&F#("#$#20(."6,&',$,*$0#/.-1'/$
"&',+$.,$1/*/1"#*/$,&$*"$&,4,#"E$

'

• 7,"*()"#$0,S-,A/+$1"6B(/+$,&$*"$0#/.-11(J&$0"#"$#,.-1(#$,*$'"6"A/$/$,*$
.(26,'#/$.,*$0#/.-1'/$:,C,60*/<$1/#'"&./$%#"&.,+$"+"./+$,&$0/#1(/&,+$62+$
0,S-,A"+$/$-+"&./$-&"$'#(0"$.,$6,&/#$'"6"A/$0"#"$,6B-'(./+;<$+(,60#,$
S-,$,+'/+$1"6B(/+$&/$(60"1',&$,&$*"$1"*(.".$.,*$0#/.-1'/E$
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DEFINICIONES 
CLAVE 
 
Factores intrUnsecos son 
aquellos par2metros inherentes a 
un alimento que afectan el 
crecimiento de microorganismos. 
Como ejemplos de factores 
intrUnsecos est2n el pH, el 
contenido de humedad, la 
concentraciJn de sal, la actividad 
acuosa y el contenido de 
nutrientes. 
!

Factores extrUnsecos son 

aquellos par2metros que son 
externos a los alimentos y que 
afectan el crecimiento de 
microorganismos. 
D/6/$,C,60*/+$.,$F"1'/#,+$
,X'#U&+,1/+$',&,6/+$*"$
',60,#"'-#"$.,$
"*6"1,&"6(,&'/<$,*$'(,60/$
.,$"*6"1,&"6(,&'/$3$*"$
@-6,.".$#,*"'(4"E$

!
!

'

Adjunto	B5.	Modelación	Predictiva	
Microbiana	y	Acciones	Correctivas	
siguientes	a	una	Desviación	

9+',$".C-&'/$+/B#,$*"$6/.,*"1(J&$0#,.(1'(4"$(&1*-3,$*"+$
+(%-(,&',+$+,11(/&,+L$

'

• 7,1/6,&."1(/&,+$1-"&./$+,$#,"*()"$*"$
c/.,*"1(J&$c(1#/B("&"$!#,.(1'(4"$

• c/.,*/+$.,$!"'J%,&/+$K"*(."./+$
• 94"*-"1(J&$.,*$1#,1(6(,&'/$.,$Clostridia 
1-"&./$-&$0#/1,+/$(&1/#0/#"$6M*'(0*,+$
'#"'"6(,&'/+$'5#6(1/+$

• H11(/&,+$1/##,1'(4"+$"$#,"*()"#$1-"&./$+,$
0#/.-1,$-&"$.,+4("1(J&$.,$,&F#("6(,&'/$

!
T"$6(1#/B(/*/%U"$0#,.(1'(4"$.,$"*(6,&'/+$-'(*()"$6/.,*/+$:,+$
.,1(#<$,1-"1(/&,+$6"',62'(1"+;$0"#"$.,+1#(B(#$,*$
1#,1(6(,&'/<$*"$+-0,#4(4,&1("$/$*"$(&"1'(4"1(J&$.,$6(1#/B(/+$
,&$*/+$+(+',6"+$.,$"*(6,&'/+$B"+"./+$,&$,*$1/&/1(6(,&'/$
.,$*/+$F"1'/#,+$(&'#U&+,1/+$$3$,X'#U&+,1/+$.,$,+'/+$"$*/$*"#%/$
.,*$'(,60/E$
T/+$,+'"B*,1(6(,&'/+$0-,.,&$-'(*()"#$6/.,*/+$6(1#/B("&/+$
0#,.(1'(4/+$0"#"$,&1"6(&"#$,*$.(+,A/$.,$-&$0#/1,+/$.,$
,&F#("6(,&'/$"C-+'"./$"$0#/1,+/+$S-,$&/$*/%#"&$1-60*(#$1/&$
*/+$0"#26,'#/+$.,$/0,#"1(J&$1#U'(1/+$#,1/6,&."./+$,&$,+'"$
.(#,1'#()E$T/+$6/.,*/+$6(1#/B("&/+$0#,.(1'(4/+$'"6B(5&$+,$
0-,.,&$-'(*()"#$."#$+/0/#',$.,$*"$+,%-#(.".$.,*$0#/.-1'/$,&$
1"+/$.,$0#,+,&'"#+,$-&"$.,+4("1(J&$.,$,&F#("6(,&'/<$*/$S-,$
0-,.,$,4('"#$*"$&,1,+(.".$.,$#,"*()"#$-&$6-,+'#,/E$I"3$
6-1@/+$6/.,*/+$6(1#/B("&/+$0#,.(1'(4/+$%#"'-('/+$
.(+0/&(B*,+$0"#"$*/+$,+'"B*,1(6(,&'/+$3"$+,"$,&$*U&,"$/$
0"#"$.,+1"#%"#+,E$
T/+$,+'"B*,1(6(,&'/+$&/$.,B,&$B"+"#+,$+/*"6,&',$,&$*/+$#,+-*'"./+$.,$-&$6/.,*/$
0#,.(1'(4/<$"$6,&/+$S-,$,*$6/.,*/$@"3"$+(./$4"*(."./$0"#"$*/+$"*(6,&'/+$,+0,1UF(1/+$

!
!
!

DEFINICIONES CLAVE 
 

Factores intrUnsecos son 
aquellos par2metros inherentes a 
un alimento que afectan el 
crecimiento de microorganismos. 
Como ejemplos de factores 
intrUnsecos est2n el pH, el 
contenido de humedad, la 
concentraciJn de sal, la actividad 
acuosa y el contenido de 
nutrientes. 
!

Factores extrUnsecos son 
aquellos par2metros que son 
externos a los alimentos y que 
afectan el crecimiento de 
microorganismos. 
H*%-&/+$,C,60*/+$.,$F"1'/#,+$
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,&$1-,+'(J&E$8,&%"$,&$1-,&'"$S-,$@"3$4"#(/+$6/.,*/+$0#,.(1'(4/+$4"*(."./+$
.(+0/&(B*,+$0"#"$,4"*-"#$,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$E$

!

Recomendaciones	al	realizar	la	modelación	microbiana	predictiva	

9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$1-60*"&$1/&$*/+$+(%-(,&',+$0#(&1(0(/+$
1-"&./$,*(%,&$3$-'(*()"&$-&$6/.,*/$6(1#/B("&/$0#,.(1'(4/$0"#"$"+,%-#"#+,$.,$/B',&,#$
-&$6/.,*/$.,$+/0/#',$1(,&'UF(1/$M'(*E$

QE \'(*(1,$-&$6/.,*/$S-,$@"3"$+(./$4"*(."./$0"#"$,*$0#/.-1'/$,&$1-,+'(J&E$
[E 7,"*(1,$,*$6/.,*"./$-'(*()"&./$"*$6,&/+$1(&1/$0-&'/+$.,$."'/+$.,$',60,#"'-#"a'(,60/E$
RE 7,"*(1,$*"$6/.,*"1(J&$B"+2&./+,$,&$,*$0,/#$0,#F(*$.,$'(,60/a',60,#"'-#"$.,$
,&F#("6(,&'/$0"#"$,*$0#/.-1'/$.,$(&',#5+E$

OE ?&%#,+,$."'/+$1/##,1'/+$.,$0I$3$1/&1,&'#"1(/&,+$.,$+"*<$+($+,$(&1*-3,&$,&$,*$6/.,*/`$3$
^E c"&',&%"$*/+$#,+-*'"./+$.,*$6/.,*"./$,&$F/#6"$,*,1'#J&(1"$/$,&$-&$"#1@(4/$.,$1/0("$(60#,+"E$

!

H$1/&'(&-"1(J&$+,$.,'"**"&$62+$1"."$-&/$.,$,+'/+$0#(&1(0(/+L$
!

1. Utilice un modelo que haya sido validado para el producto en cuestiJn. No se base 
solamente en los resultados de un modelo predictivo, a menos que el modelo haya sido validado 
para los alimentos especUficos en cuestiJn. Un modelo de enfriamiento validado es un modelo 
que produce predicciones que est2n de acuerdo o son m2s conservadoras que los resultados 
reales observados. Si un modelo no se ha validado para un determinado alimento en particular, 
los establecimientos deben proporcionar documentaciJn adicional para dar soporte a los 
resultados del modelo (ejemplo, datos de muestreo o comparaciJn con otros resultados de 
modelo). 

!
• 9+'/+$1-"'#/$6/.,*/+$.,$,&F#("6(,&'/$@"&$+(./$4"*(."./+$0"#"$,4"*-"#$,*$
1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$,&$1"#&,$3$0#/.-1'/+$"4U1/*"+$1/1(./+Y'#"'"./+$
'5#6(1"6,&',L$
QE c/.,*/$.,$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$

"E 1"#&,$&/$1-#"."$3$1-#"."<$3$
BE "4,+$

[E c/.,*/+$.,*$!/#'"*$.,$?&F/#6"1(J&$.,$c(1#/B(/*/%U"$!#,.(1'(4"$.,*$
\>kH$H7>$:!c!$_&*(&,;$0"#"L$
"E 1"#&,$.,$#,+<$1"#&,$.,$1,#./$3$0/**/$&/$1-#"."+`$
BE 1"#&,$.,$1,#./$3$#,+$1-#"."+<$3$
1E 1"#&,$.,$#,+$1/1(."$+-0*,6,&'"."$1/&$G"D*<$&('#('/$.,$
+/.(/$3$0(#/F/+F"'/$+J.(1/`$

RE c/.,*/+$.,*$!#/%#"6"$.,$c/.,*"1(J&$.,$!"'J%,&/+$.,*$\>kH$
H7>$:.,+1"#%-,$*"$4,#+(J&$mEWYPEW;$0"#"L$
"E 1"#&,$.,$#,+$3$0/**/$1/1(."$3$1-#"."`$3$

OE c/.,*/$>6('@a>1@"FF&,#$vK,#+(J&$R$
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"E 0#/.-1'/+$.,$1"#&,$3$"4,+$&/$1-#"./+$
!

• 9+',$6/.,*/$.,$,&F#("6(,&'/$&/$0"+J$*"$0#-,B"$.,$4"*(."1(J&$3$&/$+,$
#,1/6(,&."L$c/.,*/$H7>$.,$DE$0,#F#(&%,&+$,&$1"*./$.,$#,+E$>,$@"$
,&1/&'#"./$S-,$,+',$6/.,*/$'U0(1"6,&',$0#,.(1,$,&$.,F,1'/$,*$1#,1(6(,&'/$
.,$DE$0,#F#(&%,&+$:c/@#$,'$"*E<$[WQ^;E$k,B(./$"$S-,$,*$6/.,*/$&/$+,$@"$
4"*(."./<$+,$@"$,*(6(&"./$.,*$+('(/$d,B$.,$H7>$"-&S-,$"*%-&/+$
,+'"B*,1(6(,&'/+$0-,.,&$',&,#*/$.,+1"#%"./$,&$+-+$1/60-'"./#,+E$

!

• 9+',$6/.,*/$.,$,&F#("6(,&'/$&/$+,$@"$4"*(."./<$0,#/$0-,.,$-'(*()"#+,L$
c/.,*/$$H7>$.,$DE$B/'-*(&-6$$.,$,&F#("6(,&'/$,&$1"*./$.,$#,+$:.(+0/&(B*,$"$
'#"45+$.,$!c!$,&$*U&,"$/$*"$4,#+(J&$0"#"$.,+1"#%"#$.,*$0#/%#"6"$H7>$
!"'@/%,&$c/.,*(&%$!#/%#"6$:!#/%#"6"$.,$c/.,*"1(J&$.,$!"'J%,&/+;;E$
H-&S-,$,+',$6/.,*/$&/$@"$+(./$4"*(."./<$,+$*"$6,C/#$@,##"6(,&'"$.(+0/&(B*,$
,&$,+',$6/6,&'/E$!/#$*/$'"&'/<$,*$=>?>$&/$+,$/0/&,$"*$-+/$.,$,+',$6/.,*/$
+(&$C-+'(F(1"1(J&$".(1(/&"*E$

!

2. Realice la modelaciJn utilizando al menos cinco puntos de datos de temperatura-tiempo.  
Se necesitan al menos cinco puntos de datos para ejecutar determinados modelos de 
enfriamiento y obtener una estimaciJn precisa. Si hay menos de cinco puntos de datos 
disponibles, los establecimientos pueden desarrollar una curva de enfriamiento interpolando 
puntos adicionales, suponiendo una disminuciJn lineal entre los valores conocidos. Un error 
comMn es introducir incorrectamente los puntos de tiempo utilizando las unidades incorrectas; 
horas en lugar de minutos o minutos en lugar de horas. 

'

3. Realice la modelación basándose en el peor perfil de tiempo-temperatura de enfriamiento 
para el producto en cuestión. Para evaluar cuál podría ser el peor escenario de enfriamiento, el 
establecimiento debe tener en cuenta su CCP (PCC) de enfriamiento real o los límites críticos del 
programa de requisitos previos. Por ejemplo, si los límites críticos del proceso de enfriamiento 
especializado del establecimiento indican el enfriamiento de 130 °F a 80 °F en 2 horas y entre 80 
°F y 40 °F en 5.5 horas, debe asumir el peor caso (es decir, una disminución lineal) entre estos 
valores para determinar el crecimiento de C. perfringens. 

'
4. Ingrese datos correctos de pH y concentraciones de sal, si se incluyen en el modelo. El 

conocimiento de factores intrUnsecos y extrUnsecos (, por ejemplo, pH, aw, temperatura, 
concentraciJn de sal) utilizados como datos de entrada del modelo es esencial para tener 
confianza en los resultados. Los establecimientos deben determinar y utilizar valores de estos 
par2metros que representan el peor de los casos posibles en el proceso y tener documentaciJn 
para dar soporte a los valores utilizados. Si el establecimiento no conoce las concentraciones de 
pH y de sal, debe asumir el peor pH de 6,2 y una concentraciJn de sal del 1%, a menos que no 
se aAada sal en cuyo caso se debe usar el 0%. 

!
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5. Mantener los resultados de la modelaciJn en un archivo. Tanto el ingreso como la salida de 
los resultados de modelado deben mantenerse como parte de la documentaciJn de soporte 
durante el t5rmino del plan (V$D=7$OQm<^$:";$:Q;;, junto con el soporte que muestra que el 
modelo ha sido validado (lo cual puede incluir esta directriz). 

Modelos	de	Patógenos	Validados	
	

D/6/$+,$(&.(1"$"&',#(/#6,&',<$*/+$,+'"B*,1(6(,&'/+$&/$.,B,&$B"+"#+,$+/*"6,&',$,&$
*/+$#,+-*'"./+$.,$-&$6/.,*/<$"$6,&/+$S-,$,*$6/.,*/$@"3"$+(./$4"*(."./$0"#"$*/+$
"*(6,&'/+$,+0,1UF(1/+$,&$1-,+'(J&E$9&$,+'"$+,11(J&$+,$.,+1#(B,<$1/&$62+$.,'"**,<$*"+$
F-,&',+$.,$*/+$6/.,*/+$.,$,&F#("6(,&'/$4"*(."./+$.(+0/&(B*,+$"1'-"*6,&',$0"#"$
,4"*-"#$,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$,&$0#/.-1'/+$.,$1"#&,$3$"4,+$
1/1(./+Y'#"'"./+$'5#6(1"6,&',<$1/&$(&F/#6"1(J&$+/B#,$+-$.(+0/&(B(*(.".E$G/$'/./+$*/+$
6/.,*/+$1-B#,&$,*$#"&%/$1/60*,'/$.,$0"#26,'#/+$.,$1#,1(6(,&'/E$!/#$*/$'"&'/<$,*$
1/&/1(6(,&'/$.,*$+-+',&'/$.,*$6/.,*/$3$+-+$*(6('"1(/&,+$,&$*/+$.(F,#,&',+$+(+',6"+$.,$
"*(6,&'/+$,+$1*"4,$0"#"$'/6"#$.,',#6(&"1(/&,+$1/&$C-+'(F(1"1(J&$3$-+"#$-&$6/.,*/$
1/##,1'"6,&',E$
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Modelo de ComBase Perfringens Predictor : 
 

9*$+('(/$d,B$.,$D/6h"+,$1/&'(,&,$4"#(/+$6/.,*/+$0#,.(1'(4/+$6(1#/B("&/+E$\&/$,&$
0"#'(1-*"#<$,*$6/.,*/$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$:4,#$=(%-#"$QQ;$.(+0/&(B*,$,&$ 
https://browser.combase.cc/Perfringens_Predictor.aspx$@"$+(./$4"*(."./$$!0"#"$
0#/.-1'/+$12#&(1/+$3$"4U1/*"+$1/1(./+<$1-#"./+$3$&/$1-#"./+E$!/#$*/$'"&'/<$*/+$
,+'"B*,1(6(,&'/+$0-,.,&$B"+"#+,$+/*/$,&$*/+$#,+-*'"./+$.,$,+',$6/.,*/E$

!

=(%-#"$QQE$D"0'-#"$.,$0"&'"**"$.,$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#E$
!

!

T/+$,+'"B*,1(6(,&'/+$.,B,&$,&',&.,#$S-,$,+',$6/.,*/$0#/0/#1(/&"$-&"$,+'(6"1(J&$
0#,1(+"$.,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$,&$0#/.-1'/+$12#&(1/+$3$"4U1/*"+$1/1(./+<$
1-#"./+$3$&/$1-#"./+E$
8"6B(5&<$".,62+$.,$',&,#$,&$1-,&'"$+($*/+$0#/.-1'/+$,+'2&$1-#"./+$/$&/<$,*$6/.,*/$
D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$'(,&,$,&$1-,&'"$,*$0I$3$*"$1/&1,&'#"1(J&$.,$+"*$.,*$0#/.-1'/$
12#&(1/$/$"4U1/*"<$*/$1-"*$&/$@"1,&$*/+$.,62+$6/.,*/+$.,$,&F#("6(,&'/E$
T/+$,+'"B*,1(6(,&'/+$0-,.,&$+,*,11(/&"#$*"$/01(J&$Z1-#"./Z$0"#"$*/+$0#/.-1'/+$S-,$
1/&',&%"&$"*$6,&/+$QWW$006$.,$&('#('/$.,$-&"$F-,&',$+(&'5'(1"$/$&"'-#"*E$

!

Portal de InformaciJn de MicrobiologUa Predictiva ARS del USDA (PMIP o PMP Online): 
 

9*$!c!$.,*$\>kH$H7>$,&$TU&,"<$,+'2$.(+0/&(B*,$,&$
@''0+LYY060E,##1E"#+E-+."E%/4Y!c!_&*(&,E"+0X<$1/&'(,&,$-&"$+,#(,$.,$6/.,*/+$
6(1#/B("&/+$0#,.(1'(4/+$:K,"$*"$=(%-#"$Q[$1/&$-&$,C,60*/E;E$

!
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!
!

!
11 Una copia del informe de validaci"n est# disponible proveniente de la Agencia de Est#ndares de 

Alimentos, Reino Unido. La investigaci"n del modelo de enfriamiento ha sido publicada en la International 
Journal of Food Microbiology (Yvan Le Marc et al., 2008). 
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>,$@"&$4"*(."./$*/+$+(%-(,&',+$'#,+$
6/.,*/+$.,$,&F#("6(,&'/$0"#"$1"#&,$3$
0#/.-1'/+$"4U1/*"+$&/$1-#"./+$,&$,*$!c!$
,&$TU&,"$:c/@#$,'$"*E<$[WQ^;E$

!
• C. perfringens en carne de res 

cocida y no curada. 
• C. perfringens en carne de cerdo 

cocida y no curada. 
• C. perfringens en pollo cocido y 

no curado. 
!

!/#$*/$'"&'/<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$
B"+"#+,$M&(1"6,&',$,&$*/+$#,+-*'"./+$.,$
,+'/+$6/.,*/+$.,$,&F#("6(,&'/<$+(&$
#,S-,#(#$./1-6,&'"1(J&$.,$+/0/#',$
".(1(/&"*E$

=(%-#"$Q[E$D"0'-#"$.,$0"&'"**"$.,*$H7>$!c!$,&$
TU&,"E$

!

H.,62+<$+,$@"&$4"*(."./$*/+$+(%-(,&',+$
6/.,*/+$0"#"$0#/.-1'/+$.,$1"#&,$3$"4,+$
1-#"./+$:c/@#<$[WQP;L$

!

• C. perfringens en carne de res cocida y curada. 
• C. perfringens en carne de cerdo cocida y curada. 
• C. perfringens en carne de res cocida suplementada con NaCl, nitrito de 

sodio y pirofosfato de sodio. 
!

T/+$,+'"B*,1(6(,&'/+$0-,.,&<$0/#$*/$'"&'/<$B"+"#+,$'"6B(5&$M&(1"6,&',$,&$*/+$
#,+-*'"./+$.,$,+'/+$6/.,*/+$.,$,&F#("6(,&'/E$

!

T/+$,+'"B*,1(6(,&'/+$.,B,&$',&,#$,&$1-,&'"$S-,<$,&$*"$6"3/#U"$.,$*/+$1"+/+<$,+'/+$
6/.,*/+$.,$,&F#("6(,&'/$+/B#,,+'(6"&$*"$1"&'(.".$.,$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$,&$
-&$0#/.-1'/$12#&(1/$/$"4U1/*"$(60*(1"./$,&$-&"$.,+4("1(J&$.,$,&F#("6(,&'/$/$0"#"$-&$
0#/%#"6"$.,$,&F#("6(,&'/$,+0,1("*()"./E$H+U$6(+6/<$*/+$,+'"B*,1(6(,&'/+$&/$.,B,&$
B"+"#+,$M&(1"6,&',$,&$*/+$#,+-*'"./+$.,$/'#/+$6/.,*/+$1/&',&(./+$,&$,*$!c!$,&$
TU&,"$0/#S-,$*"$6"3/#U"$.,$,**/+$&/$@"&$+(./$4"*(."./+E$

!

Programa de ModelaciJn de PatJgenos del USDA ARS (descargue la versiJn 7.0/8.0): 
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9*$H7>$.,*$\>kH$'(,&,$-&"$+,#(,$.,$6/.,*/+$6(1#/B("&/+$0#,.(1'(4/+$S-,$,+'2&$
.(+0/&(B*,+$0"#"$+-$.,+1"#%"$,&$+-$!#/%#"6"$.,$c/.,*"1(J&$.,$!"'J%,&/+E$T"$
4,#+(J&$.,+1"#%"B*,$.,*$!#/%#"6"$.,$c/.,*"1(J&$.,$!"'J%,&/+$+,$0-,.,$,&1/&'#"#$
,&L$
https://portal.errc.ars.usda.gov/PMP.aspxE$T/+$+(%-(,&',+$6/.,*/+$.,$,&F#("6(,&'/$
,+'2&$.(+0/&(B*,+$,&$,*$!#/%#"6"$.,$c/.,*"1(J&$.,$!"'J%,&/+$.,+1"#%"B*,$:4,#+(J&$
mEW$3$PEW;L$

!
• C. perfringens en carne de res cocida y curada. 
• C. perfringens en pollo cocido y curado. 

9+'/+$6/.,*/+$.,$,&F#("6(,&'/$@"&$+(./$4"*(."./+$:c/@#<$[WQP;E$!/#$*/$'"&'/<$*/+$
,+'"B*,1(6(,&'/+$0-,.,&$B"+"#+,$+/*/$,&$*/+$#,+-*'"./+$.,$,+'/+$6/.,*/+$.,$
,&F#("6(,&'/E$
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T/+$,+'"B*,1(6(,&'/+$.,B,&$',&,#$,&$1-,&'"$S-,<$,&$*"$6"3/#U"$.,$*/+$1"+/+<$,+'/+$
6/.,*/+$.,$,&F#("6(,&'/$+/B#,,+'(6"&$*"$1"&'(.".$.,$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$,&$
-&$0#/.-1'/$12#&(1/$/$"4U1/*"$(60*(1"./$,&$-&"$.,+4("1(J&$.,$,&F#("6(,&'/$/$0"#"$-&$
0#/%#"6"$.,$,&F#("6(,&'/$,+0,1("*()"./E$H+U$6(+6/<$*/+$,+'"B*,1(6(,&'/+$&/$.,B,&$
B"+"#+,$M&(1"6,&',$,&$*/+$#,+-*'"./+$.,$/'#/+$6/.,*/+$1/&',&(./+$,&$,*$!c!$,&$
TU&,"$3"$S-,$*"$6"3/#U"$.,$,**/+$&/$@"&$+(./$4"*(."./+E$

!
Modelo Smith-Schaffner —Versión 3: 

 

9*$c/.,*/$>6('@a>1@"FF&,#<$K,#+(J&$R<$-&$6/.,*/$.,+"##/**"./$,&$c(1#/+/F'$9X1,*<$,+$
/'#/$6/.,*/$.,$,&F#("6(,&'/$S-,$+,$0-,.,$-'(*()"#$0"#"$,4"*-"#$,*$1#,1(6(,&'/$.,$DE$
0,#F#(&%,&+E$9*$c/.,*/$>6('@a>1@"FF&,#<$4,#+(J&$R<$'"6B(5&$1-60*,$1/&$*/+$1#(',#(/+$.,*$
=>?>$1/&$-&$.,+,60,A/$"1,0'"B*,$3$Z4"*(."1(J&$,&$+"*-B#(.".$.,$"*(6,&'/+Z$:c/@#$,'$
"*E<$[WQ^;E$!/#$*/$'"&'/<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$B"+"#+,$+/*/$,&$*/+$#,+-*'"./+$.,$
,+',$6/.,*/E$

!

9+',$6/.,*/$@"$+(./$4"*(."./$0"#"$0#/.-1'/+$12#&(1/+$3$"4U1/*"+$1/1(./+$3$&/$1-#"./+E$
9+$-&$6/.,*/$F("B*,$0"#"$,4"*-"#$*"$%#"4,.".$.,$*"+$.,+4("1(/&,+$.,$,&F#("6(,&'/$0"#"$
0#/.-1'/+$12#&(1/+$3$.,$"4,+$1/1(&"./+<$&/$1-#"./+<$1/&$4"*/#,+$.,$0I$'U0(1/+$3$
&(4,*,+$'U0(1/+$.,$+"*$3$F/+F"'/E$8"6B(5&$,+$-&$6/.,*/$M'(*$0"#"$,4"*-"#$*"+$
.,+4("1(/&,+$0/#S-,$0,#6(',$,*$(&%#,+/$.,$."'/+$./&.,$*"$',60,#"'-#"$.(+6(&-3,<$
*-,%/$"-6,&'"$3$.(+6(&-3,$.,$&-,4/E$9*$c/.,*/$>6('@a>1@"FF&,#$3"$&/$,+'2$.(+0/&(B*,$
,&$*U&,"<$0,#/$*/+$,+'"B*,1(6(,&'/+$0-,.,&$+/*(1('"#$-&"$1/0("$"$'#"45+$.,$"+i=>?>E$

Utilización	de	modelos	microbianos	predictivos	para	evaluar	el	
crecimiento	de	Clostridia	cuando	un	proceso	incorpora	múltiples	
tratamientos	térmicos	

	
D/6/$+,$,X0*(1J$"&',#(/#6,&',<$*"$%-U"$.,*$=>?>$,+'2$.(+,A"."$0"#"$0#/1,+/+$.,$
,&F#("6(,&'/$./&.,$,*$0#/.-1'/$+,$1/1(&"$/$+,$1"*(,&'"$-&"$4,)$3$*-,%/$+,$,&F#U"E$\&$
'#"'"6(,&'/$1/60*,'/$.,$*,'"*(.".$.,+'#-3,$'/."+$*"+$15*-*"+$4,%,'"'(4"+$.,$D*/+'#(.("<$
.,C"&./$+/*/$*"+$,+0/#"+$1/&$4(."E$9*$1#,1(6(,&'/$.,$*"+$,+0/#"+$3$*"$0#/.-11(J&$.,$
'/X(&"+$/$"*'/+$&(4,*,+$.,$15*-*"+$4,%,'"'(4"+$+/&$*"+$+('-"1(/&,+$S-,$0#,/1-0"&$
.-#"&',$*"$,+'"B(*()"1(J&E$ >(&$,6B"#%/<$0"#"$"*%-&/+$0#/1,+/+$,&$*/+$S-,$*/+$
0#/.-1'/+$+,$1/1(&"&<$+,$,&F#U"&$3$*-,%/$+,$+/6,',&$"$-&$'#"'"6(,&'/$'5#6(1/$0"#1("*$
+,%-(./$.,$,&F#("6(,&'/<$*/+$,+'"B*,1(6(,&'/+$.,B,&$,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"./$
.,$D*/+'#(.("E$

'
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T/+$,+'"B*,1(6(,&'/+$.,B,&$',&,#$,&$1-,&'"$*/$+(%-(,&',$"*$.,',#6(&"#$+($&,1,+('"&$
,4"*-"#$,*$1#,1(6(,&'/$.,$D*/+'#(.("$+/B#,$6M*'(0*,+$0"+/+$.,$1"*,&'"6(,&'/$3$
,&F#("6(,&'/L$

!
• >($,*$0#/1,+/$(&1/#0/#"$6M*'(0*,+$'#"'"6(,&'/+$.,$*,'"*(.".$1/60*,'"$:,+$.,1(#<$
*/%#"&./$*"+$1/&.(1(/&,+$.,$*"$Directriz de Cocción del FSIS$;<$,*$
,+'"B*,1(6(,&'/$&,1,+('"$,4"*-"#$,*$1#,1(6(,&'/$.,$D*/+'#(.("$.-#"&',$,*$0"+/$
.,$,&F#("6(,&'/$.,+0-5+$.,$1"."$'#"'"6(,&'/$(&.(4(.-"*$.,$*,'"*(.".$3$&/$
&,1,+('"$,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"'(4/$,&$*/+$6M*'(0*,+$0"+/+`$3$

'

• >($,*$0#/1,+/$(&1/#0/#"$-&$'#"'"6(,&'/$.,$*,'"*(.".$1/60*,'/<$3$*-,%/$,+$+,%-(./$
0/#$-&$'#"'"6(,&'/$'5#6(1/$0/+'a*,'"*(.".$S-,$&/$*/%#"$-&"$*,'"*(.".$1/60*,'"$3$
*-,%/$+,$4-,*4,$"$,+'"B(*()"#$:,&F#U";$,*$0#/.-1'/<$,*$,+'"B*,1(6(,&'/$.,B,$
,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"./$.,$DE$0,#F#(&%,&+$S-,$+,$0#/.-1,$.-#"&',$,*$
0#(6,#$0#/1,+/$.,$,&F#("6(,&'/<$,*$1#,1(6(,&'/$S-,$+,$0#/.-1,$.-#"&',$,*$'(,60/$
.,$B"C"."$.,$',60,#"'-#"$.,*$+-B+,1-,&',$'#"'"6(,&'/$.,$0/+'a*,'"*(.".$/$0"+/$
.,$1"*,&'"6(,&'/E$H*%-&/+$,C,60*/+$1/6-&,+$.,$0#/1,+/+$S-,$-'(*()"&$
'#"'"6(,&'/+$.,$1"*/#$0/+'a*,'"*(.".$(&1*-3,&$,*$./B*,$"@-6"./<$*"$"0*(1"1(J&$.,$
1"*/#$"$*"$+-0,#F(1(,$.,$-&$0#/.-1'/$789$,&F#("./$.,+0-5+$.,$#,B"&"#*/<$,*$
#,1"*(,&'"6(,&'/$.,$-&$#,**,&/$/$*"$F#('-#"$.,$-&$'"6"*$S-,$1/&'(,&,$1"#&,$
1/1(."E$

!

!"#"$,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"./$.,$DE$0,#F#(&%,&+$,&$,*$0#/1,+/<$1/6/$+,$
.,+1#(B,$,&$,*$+,%-&./$U',6$"&',#(/#<$*/+$,+'"B*,1(6(,&'/+$.,B,&$#,"*()"#$-&$6/.,*"./$
6(1#/B("&/$0#,.(1'(4/$.,$1(,#'/+$0"+/+$.,$1"*,&'"6(,&'/$3$,&F#("6(,&'/$,&$,*$0#/1,+/E$
c2+$,+0,1UF(1"6,&',<$,+',$6/.,*"./$.,B,$(&1*-(#$,*$0#(6,#$0"+/$.,$,&F#("6(,&'/$3$,*$
'(,60/$.,$1"*,&'"6(,&'/$3$,&F#("6(,&'/$.,$*"$1"U."$.,$',60,#"'-#"$.,*$+-B+,1-,&',$
'#"'"6(,&'/$0/+'a*,'"*(.".$/$,*$0"+/$.,*$1"*,&'"6(,&'/$-'(*()"&./$,*$6(+6/$6/.,*/E$9*$
=>?>$#,1/6(,&."$S-,$0"#"$#,"*()"#$*"$6/.,*"1(J&<$*/+$,+'"B*,1(6(,&'/+$%,&,#,&$
0,#F(*,+$.,$',60,#"'-#"$.,$'(,60/$0"#"$1"."$-&/$.,$*/+$6,&1(/&"./+$0"+/+$.,$
1"*,&'"6(,&'/$3$,&F#("6(,&'/E$T/+$,+'"B*,1(6(,&'/+$S-,$#,1(B,&$,*$0#/.-1'/$
0#,4("6,&',$1/1(&"./$.,$-&$0#/4,,./#$3$*-,%/$"0*(1"&$-&$'#"'"6(,&'/$'5#6(1/$.,B,&$
1/6-&(1"#+,$1/&$+-$0#/4,,./#$0"#"$/B',&,#$+-$0,/#$0,#F(*$.,$,&F#("6(,&'/$/$+-+$*U6(',+$
1#U'(1/+$.,$,&F#("6(,&'/Y*U6(',+$.,*$0#/%#"6"$.,$#,S-(+('/+$0#,4(/$0"#"$.,',#6(&"#$,*$
0,/#$0,#F(*$.,$,&F#("6(,&'/$:0/#$,C,60*/<$(&',#0/*"&./$0-&'/+$".(1(/&"*,+$0"#"$,*$
6/.,*"./$+-0/&(,&./$-&"$.(+6(&-1(J&$*(&,"*$,&'#,$*/+$*U6(',+$.,$',60,#"'-#"a'(,60/E$

!
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h"+2&./+,$,&$*/+$0,/#,+$0,#F(*,+$.,$',60,#"'-#"a'(,60/<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$
-'(*()"#$-&"$.,$*"+$+(%-(,&',+$/01(/&,+$0"#"$6/.,*"#$1"#&,$3$0#/.-1'/+$"4U1/*"+$
1/1(&"./+L$

!

QE \'(*(1,$,*$6/.,*/$.,$,&F#("6(,&'/$.,$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$:S-,$+,$
,&1-,&'#"$B"C/$c/.,*/+$.,$H*(6,&'/+$,&$,*$+('(/$d,B$.,$D/6h"+,$;$3$D/6h"+,$DE$
0,#F#(&%,&+$j#/d'@$c/.,*$:c/.,*/$.,$D#,1(6(,&'/;$:+,$,&1-,&'#"$B"C/$c/.,*/+$.,$
D#,1(6(,&'/$,&$,*$+('(/$d,B$.,$D/6h"+,$;$0"#"$,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"./$
.,$DE$0,#F#(&%,&+$.-#"&',$'/./$,*$0,#F(*$.,$',60,#"'-#"a'(,60/$B"+"./$,&$,*$65'/./$
.,*$0,/#$.,$*/+$1"+/+E$!"#"$,+'"$/01(J&<$,*$=>?>$#,1/6(,&."$S-,$*/+$
,+'"B*,1(6(,&'/+L$

'

• \+,&$,*$D/6h"+,$!,#F#(&%,&+$!#,.(1'/#$0"#"$,+'(6"#$,*$1#,1(6(,&'/$.,$DE$
0,#F#(&%,&+$.-#"&',$,*$0#(6,#$0"+/$.,$,&F#("6(,&'/$3<$"$1/&'(&-"1(J&<$+-6,&$
,+/+$#,+-*'"./+$"$*/+$#,+-*'"./+$/B',&(./+$6,.("&',$*"$#,"*()"1(J&$.,*$+(%-(,&',$
0"+/$S-,$+,$.,+1#(B,$"$1/&'(&-"1(J&E$

'

• \'(*(1,$,*$D/6h"+,$DE$0,#F#(&%,&+$j#/d'@$c/.,*$:c/.,*/$.,$D#,1(6(,&'/;$
0"#"$,+'(6"#$,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$.-#"&',$,*$'(,60/$.,$
1"*,&'"6(,&'/$3$,&F#("6(,&'/$.,*$+-B+,1-,&',$'#"'"6(,&'/$0/+'a*,'"*(.".$/$,*$
0"+/$.,*$1"*,&'"6(,&'/E$

o \'(*(1,&$-&$,+'"./$F(+(/*J%(1/$.,$Q$:+(&$F"+,$.,$*"',&1(";$0"#"$#,"*()"#$*"$
6/.,*"1(J&$.,$6"&,#"$1/&+,#4"./#"<$."./$S-,$6-1@/+$.,$,+'/+$
6/.,*/+$.,$1#,1(6(,&'/$6(1#/B("&/$0#,.(1'(4/$&/$+/&$"$0#-,B"$.,$F"**"+$
0"#"$0#,.,1(#$*"$F"+,$.,$*"',&1("$:8"60*(&<$[WW[`$K/*.<$,'$"*E<$[WWW`$l"**+$
3$>1/''<$QVV];E$

o \'(*(1,$ -&"$ ',60,#"'-#"$ .,$ ^V$ s=$ :Q^$ sD;$ 0"#"$ */+$ 0-&'/+$ .,$ ."'/+$ .,$
',60,#"'-#"a'(,60/$.,*$0#/.-1'/$S-,$,+'5&$0/#$.,B"C/$.,$^V$s=$:Q^$sD;$
0"#"$ 1/&'#"##,+'"#$ *"+$ .,F(1(,&1("+$ (&@,#,&',+$ "*$ -+/$ .,*$ 6/.,*/$ .,$
1#,1(6(,&'/$D/6h"+,$DE$0,#F#(&%,&+$E$

!

NOTA: SJlo es apropiado realizar modelos separados para cada uno de los pasos del proceso 
(ejemplo, modelar el primer paso de enfriamiento y luego el segundo CUT de calentamiento y el 
paso de enfriamiento por separado) si se utiliza un estado fisiolJgico de 1 para indicar que no 
existe fase de latencia, cuando se utiliza el ComBase C. perfringens Growth Model (Modelo de 
Crecimiento). 
k,$*/$1/&'#"#(/<$,*$6/.,*"./$"+-6(#U"$S-,$,*$DE$0,#F#(&%,&+$+-F#,$-&"$F"+,$.,$
*"',&1("$1"."$4,)$S-,$+,$,C,1-'"$,*$6/.,*/<$*/$1-"*$&/$+,#U"$#,0#,+,&'"'(4/$.,*$
0#/1,+/$#,"*E$

!
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[E \'(*(1,$,*$D/6h"+,$DE$0,#F#(&%,&+$j#/d'@$c/.,*$0"#"$,4"*-"#$,*$1#,1(6(,&'/$
"1-6-*"./$.,$DE$0,#F#(&%,&+$.-#"&',$'/./$,*$0,#F(*$.,$',60,#"'-#"a'(,60/$B"+"./$
,&$,*$,&F/S-,$.,*$0,/#$.,$*/+$1"+/+E$!"#"$,+'"$/01(J&<$,*$=>?>$#,1/6(,&."$S-,$*/+$
,+'"B*,1(6(,&'/+L$

!
• \+,&$-&$,+'"./$F(+(/*J%(1/$.,$Q$0"#"$6/.,*"#<$.,$6"&,#"$1/&+,#4"./#"<$
,+0,1("*6,&',$."./$S-,$6-1@/+$.,$,+'/+$6/.,*/+$.,$1#,1(6(,&'/$6(1#/B("&/$
0#,.(1'(4/$&/$+/&$"$0#-,B"$.,$F"**"+$0"#"$0#,.,1(#$*"$F"+,$.,$*"',&1("$:8"60*(&<$
[WW[`$K/*.<$,'$"*E<$[WWW`$l"**+$3$>1/''<$QVV];`$3$

!
• \+,&$-&"$',60,#"'-#"$.,$^V$s=$:Q^$sD;$0"#"$*/+$0-&'/+$.,$."'/+$.,$
',60,#"'-#"a'(,60/$.,*$0#/.-1'/$S-,$,+'5&$0/#$.,B"C/$.,$^V$s=$:Q^$sD;$0"#"$
1/&'#"##,+'"#$*"+$.,F(1(,&1("+$(&@,#,&',+$"*$-+/$.,*$c/.,*/$.,$D#,1(6(,&'/$.,$
D/6h"+,$DE$0,#F#(&%,&+E$

!

RE \+,&$,*$6/.,*/$>6('@a>1@"FF&,#$0"#"$,4"*-"#$,*$1#,1(6(,&'/$"1-6-*"'(4/$.,$DE$
0,#F#(&%,&+$.-#"&',$'/./$,*$0,#F(*$.,$',60,#"'-#"a'(,60/$B"+"./$,&$-&$,&F/S-,$
.,*$0,/#$,+1,&"#(/E$

!
T/+$#,+-*'"./+$.,*$6/.,*"./$.,B,&$.,6/+'#"#$S-,$'/./$,*$0#/1,+/$&/$0,#6(',$-&"$
6"3/#$1"&'(.".$S-,$,*$,+'2&."#$.,$.,+,60,A/$/$,*$/BC,'(4/$.,*$,+'"B*,1(6(,&'/$:,+$
.,1(#<$QEWaT/%$.,$1#,1(6(,&'/$'/'"*$.,$DE$0,#F#(&%,&+$3$&/$6-*'(0*(1"1(J&$.,$DE$
B/'-*(&-6;$,&$,*$0#/.-1'/$',#6(&"./$"&',+$.,*$,&4U/E$H*$,60*,"#$-&$'#"'"6(,&'/$'5#6(1/$
0/+'a*,'"*(.".<$*/+$,+'"B*,1(6(,&'/+$.,B,&$',&,#$,&$1-,&'"$S-,$DE$0,#F#(&%,&+$&/$
1#,1,#2$"$',60,#"'-#"+$.,$QRWs=$/$6"3/#E$

!

T/+$,+'"B*,1(6(,&'/+$'"6B(5&$0-,.,&$/0'"#$0/#$#,"*()"#$-&$,+'-.(/$.,$.,+"FU/$0"#"$
.,6/+'#"#$S-,$,*$0#/1,+/$,&',#/$&/$0,#6(',$-&"$6"3/#$1"&'(.".$S-,$,*$,+'2&."#$.,$
.,+,60,A/$/$,*$/BC,'(4/$S-,$,*$,+'"B*,1(6(,&'/$(.,&'(F(S-,$:,+$.,1(#<<$QEWaT/%$.,$
1#,1(6(,&'/$'/'"*$.,$DE$0,#F#(&%,&+$3$&/$6-*'(0*(1"1(J&$.,$DE$B/'-*(&-6;$,&$,*$0#/.-1'/$
',#6(&"./$"&',+$.,*$,&4U/E$

!

Acciones	correctivas	a	realizar	cuando	se	produce	una	desviación	de	
enfriamiento	

T"+$.,+4("1(/&,+$.,$,&F#("6(,&'/$+,$0#/.-1,&$1-"&./$-&$,+'"B*,1(6(,&'/$&/$1-60*,$
1/&$+-$*U6(',$1#U'(1/$.,$!DD$.,$,&F#("6(,&'/$/$1/&$*/+$'(,60/+$.,*$0#/1,+/$.,$
,&F#("6(,&'/E$H*%-&"+$1"-+"+$1/6-&,+$.,$*"+$.,+4("1(/&,+$.,$,&F#("6(,&'/$+,#U"&$
+-0,#"#$*"$1"0"1(.".$.,$,&F#("6(,&'/$.,$*"+$&,4,#"+<$F"**/+$.,$,&,#%U"$/$"4,#U"+$.,$*/+$



85 !

,S-(0/+$.,$,&F#("6(,&'/E$T/+$,+'"B*,1(6(,&'/+$,+'2&$/B*(%"./+$"$'/6"#$6,.(."+$
1/##,1'(4"+<$+,%M&$*"$&/#6"'(4"$IHDD!<$(&.,0,&.(,&',6,&',$.,$+($,*$0#/1,+/$.,$
,&F#("6(,&'/$,+$%-("./$0/#$6,.(/$.,$-&$!DD$/$-&$0#/%#"6"$.,$0#,##,S-(+('/+E$9&$
.(1@"+$+('-"1(/&,+<$*/+$,+'"B*,1(6(,&'/+$.,B,&$0/.,#$%"#"&'()"#$S-,$&(&%M&$0#/.-1'/$
S-,$+,"$0,#C-.(1("*$0"#"$*"$+"*-.$/$S-,$,+'5$".-*',#"./$.,B(./$"$*"$.,+4("1(J&$,&'#,$,&$
,*$1/6,#1(/<$3$.,B,$C-+'(F(1"#$+-+$.,1(+(/&,+$.,$,*(6(&"1(J&$.,$0#/.-1'/+$:V$D=7$OQmER$
:";$3$:B;;E$

NOTA: El FSIS incluyJ las Acciones Correctivas a Realizar cuando se produce una DesviaciJn de 
Enfriamiento dentro de la secciJn ModelaciJn de PatJgenos porque el FSIS recomienda el modelado de 
patJgenos como primer paso para evaluar la salubridad del producto. El FSIS no recomienda realizar 
pruebas sin realizar la modelaciJn primero. 
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D-"&./$+,$"B/#."$,*$,&F#("6(,&'/$,60*,"&./$!DD<$*/+$,+'"B*,1(6(,&'/+$.,B,&$
.,',#6(&"#$*"$1"-+"$.,$'/."+$*"+$.,+4("1(/&,+$.,$,&F#("6(,&'/<$(&.,0,&.(,&',6,&',$
.,$1-2&$0,S-,A/$+,"&$:V$D=7$OQmER$:";$:Q;;<$3$"+,%-#"#+,$.,$,+'"B*,1,#$6,.(."+$
0"#"$,4('"#$+-$#,1-##,&1("$:V$D=7$OQmER$:";$:R;;E$
9&$M*'(6"$(&+'"&1("<$+($*"$1"-+"$.,$1"."$0,S-,A"$.,+4("1(J&$.,$,&F#("6(,&'/$&/$+,$
#"+'#,"$3$1/##(%,$1-"&./$+,$.,',1'"$0/#$0#(6,#"$4,)<$,*$0#/B*,6"$0#/B"B*,6,&',$+,$
#,0,'(#2$3$+,$4/*4,#2$62+$F#,1-,&',$3$62+$%#"4,E$9*$,+'"B*,1(6(,&'/$.,B,$1/&+(.,#"#$
-&"$0,S-,A"$.,+4("1(J&$/1"+(/&"*$1/6/$-&"$/0/#'-&(.".$0"#"$,&1/&'#"#$3$1/##,%(#$-&$
0#/B*,6"E$T"+$.,+4("1(/&,+$.,$6"3/#$6"%&('-.$3$*"+$0,S-,A"+$3$1/&'(&-"+$+(,60#,$
1/&+'('-3,&$-&$#(,+%/$(&"1,0'"B*,E$H+(6(+6/<$*"+$.,+4("1(/&,+$1/&'(&-"+$/$#,0,'('(4"+$
.,*$*U6(',$1#U'(1/$.,6-,+'#"&$S-,$,*$,+'"B*,1(6(,&'/$&/$0-,.,$1/&'#/*"#$+-$0#/1,+/$3$
S-,$*"+$6,.(."+$1/##,1'(4"+$&/$,4('"&$*/+$0#/B*,6"+$0#,4(+'/+$:V$D=7$OQmEO$:B;;E$

"

D-"&./$+,$"B/#."$,*$,&F#("6(,&'/$"$'#"45+$.,$-&$0#/%#"6"$.,$#,S-(+('/+$0#,4(/+$3$+,$
0#/.-1,$-&"$.,+4("1(J&<$+,$#,S-(,#,$S-,$*/+$,+'"B*,1(6(,&'/+$#,1/&+(.,#,&$+-$+(+',6"$
.,$+"*-B#(.".$.,$"*(6,&'/+$0"#"$.,',#6(&"#$+($*"$.,+4("1(J&$#,1(,&',6,&',$(.,&'(F(1"."$
/$,*$#(,+%/$(60#,4(+'/$.,B,&$"B/#."#+,$,$(&1/#0/#"#+,$"*$0*"&$IHDD!$:V$D=7$OQmER$:B;$
:O;;E$H.,62+<$,+$0/+(B*,$S-,$-&$,+'"B*,1(6(,&'/$&/$0-,."$+,%-(#$C-+'(F(1"&./$*"$
.,1(+(J&$,&$+-$"&2*(+(+$.,$#(,+%/+$.,$S-,$&/$,+$#")/&"B*,6,&',$0#/B"B*,$S-,$+,$
0#/.-)1"&$*/+$F/#6"./#,+$.,$,+0/#"+<$+($'(,&,$.,+4("1(/&,+$1/&'(&-"+$/$#,0,'('(4"+$.,$
+-$0#/%#"6"$.,$#,S-(+('/+$0#,4(/+$.,$,&F#("6(,&'/$:V$D=7$OQm<^$:";$:Q;;E$

"

!"#"$.,',#6(&"#$*"$+"*-B#(.".$.,*$0#/.-1'/$+,$4,$"F,1'"."$0/#$-&"$.,+4("1(J&$.,$
,&F#("6(,&'/<$,*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$#,"*(1,&$,*$6/.,*"./$
(&(1("*6,&',$-'(*()"&./$6/.,*/+$.,$,&F#("6(,&'/$4"*(."./+E$k,0,&.(,&./$.,$*/+$
#,+-*'"./+$.,*$6/.,*"./<$0-,.,$#,1/6,&."#+,$,*$6-,+'#,/E$D/6/$0"#',$.,$*"$
C-+'(F(1"1(J&$.,$+"*-B#(.".$.,$*/+$0#/.-1'/+<$,*$=>?>$#,1/6(,&."$"$*/+$,+'"B*,1(6(,&'/+$
S-,$#,."1'"&$-&"$,4"*-"1(J&$.,$*"$.,+4("1(J&$S-,$"B/#.,$*/+$#(,+%/+$,+0,1UF(1/+$,$
(&1*-3"L$

!
• 9*$6/.,*/$6(1#/B("&/$0#,.(1'(4/$+,*,11(/&"./$:(&1*-(."$*"$./1-6,&'"1(J&$.,$
+/0/#',$S-,$@"$4"*(."./$,*$6/.,*/;E$

!
• T"+$,&'#"."+$.,$."'/+$"*$6/.,*/$:3$,&$,*$1"+/$.,$S-,$F"*',&$."'/+<$-&"$
C-+'(F(1"1(J&$/$+/0/#',$0"#"$*/+$."'/+$-'(*()"./+;E$

!

• \&"$,4"*-"1(J&$.,$*/+$#,+-*'"./+$%,&,#"./+$0/#$,*$6/.,*/E$
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• \&"$.,',#6(&"1(J&$.,$,*(6(&"1(J&$.,$0#/.-1'/E$
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UtilizaciJn	del	modelado	de	patJgenos	para	evaluar	una	desviaciJn	de	enfriamiento	
	

9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$-'(*(1,&$6/.,*/+$6(1#/B("&/+$0#,.(1'(4/+$
4"*(."./+$0"#"$,4"*-"#$*"+$.,+4("1(/&,+$.,$,&F#("6(,&'/<$1/6/$,*$6/.,*/$D/6h"+,$
!,#F#(&%,&+$!#,.(1'/#E$T"+$#,1/6,&."1(/&,+$%,&,#"*,+$#,*"'(4"+$"$*/+$6/.,*/+$.,$
,&F#("6(,&'/$+,$0-,.,&$,&1/&'#"#$,&$*"$02%(&"$]O$.,$,+'"$.(#,1'#()E$T/+$6/.,*/+$
6(1#/B("&/+$0#,.(1'(4/+$:,+$.,1(#<$6/.,*/+$.,$,&F#("6(,&'/;$+/&$-&"$,X1,*,&',$
@,##"6(,&'"$0"#"$-'(*()"#$,&$*"$,4"*-"1(J&$.,$*"$%#"4,.".$.,$-&"$.,+4("1(J&$.,$
,&F#("6(,&'/<$+(,60#,$S-,$,*$6/.,*/$@"3"$+(./$4"*(."./$0"#"$,*$0#/.-1'/$,+0,1UF(1/E$9&$
,*$1"+/$.,$-&"$.,+4("1(J&$.,$,&F#("6(,&'/<$*/+$,+'"B*,1(6(,&'/+$.,B,&$(&'#/.-1(#$,*$
0,#F(*$.,$',60,#"'-#"a'(,60/$1/6/$+,$./1-6,&'"$"$'#"45+$.,$*"$+-0,#4(+(J&E$>($-&$
,+'"B*,1(6(,&'/$&/$1/&/1,$*"$1/&1,&'#"1(J&$.,$0I$/$+"*$.,*$0#/.-1'/$/BC,'/$.,$*"$
.,+4("1(J&$.,$,&F#("6(,&'/<$.,B,$"+-6(#$,*$0,/#$0I$.,$]<[$3$-&"$1/&1,&'#"1(J&$.,$+"*$
.,*$Qf$:c/@#$,'$"*E<$[WQ^;E$

!

\&"$4,)$S-,$*/+$,+'"B*,1(6(,&'/+$/B',&%"&$#,+-*'"./+$.,$6/.,*"./<$.,B,&$,4"*-"#*/+$
0"#"$.,',#6(&"#$*"$.(+0/+(1(J&$.,*$0#/.-1'/E$T"$.(+0/+(1(J&$.,*$0#/.-1'/$789$3$G789$
#,+-*'"&',$.,$*"+$.,+4("1(/&,+$.,$,&F#("6(,&'/$3$B"+"."$,&$,*$6/.,*"./$3Y/$,*$
6-,+'#,/$.,B,$1-60*(#$1/&$*/+$+(%-(,&',+$1#(',#(/+L$

!
• Resultado 1. No ocurrió un crecimiento mayor a 1-Log de C. perfringens y no ocurrió 

crecimiento de C. botulinum (crecimiento neto medio ≤ 0.30-Log)$% , así el proceso cumple 
con el estándar o política de desempeño de estabilización y el producto puede ser: 

!

o T(B,#"./$,&$,*$1/6,#1(/E$
!

• Resultado 2. No se produjo crecimiento mayor a 1-Log de C. perfringens, ni crecimiento de C. 
botulinum $& (crecimiento neto medio ≤ 0.30-Log), un crecimiento menor que 3.0-Log de B. 
cereus 14, y el establecimiento no tiene evidencia de que los niveles de esporas en el producto 
sean bajos, así el producto puede ser: 

!

o 7,1/1(./<$
o c-,+'#,"./$3$0#/B"./$:G$e$QW;<$J$

!
!

$
12Si no se produce un crecimiento mayor que 1-Log de C. perfringens, se asume que la multiplicación de C. 
botulinum es poco probable con base en la revisión del FSIS sobre los modelos que realizaron los 
establecimientos en respuesta a las desviaciones y el modelado del FSIS realizado para justificar sus 
recomendaciones de enfriamiento. Por lo tanto, los establecimientos pueden justificar la salubridad de los 
productos utilizando el C. perfringens únicamente sin realizar el modelado para C. botulinum. 
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13En caso de que se produzca una desviaci"n de enfriamiento para los productos c#rnicos y av$colas curados 
, los establecimientos pueden dar soporte de salubridad del producto afectado utilizando el modelado para 
C. perfringens %nicamente sin realizar el modelado para C. botulinum porque la presencia de nitrito, sal y un 
acelerador de curado como el eritorbato de sodio, debe garantizar que no se ha producido multiplicaci"n de 
C. botulinum durante la desviaci"n 

!
14En general, los establecimientos sólo necesitan evaluar el crecimiento de B. cereus cuando el modelo 
estima un crecimiento de C. perfringens en 3.0-Log-porque el C. perfringens crece más rápido que el B. 
cereus. Los establecimientos pueden evaluar el crecimiento de B. cereus utilizando el ComBase Growth 
Model para B. cereus (que se encuentra en ComBase Predictor Growth Models (Modelos de Crecimiento de 
Predictor). Aunque este modelo no ha sido validado, es la mejor herramienta disponible, por lo tanto los 
establecimientos la pueden emplear. Los establecimientos deben usar un estado fisiológico de 1 para 
modelar, de manera conservadora, especialmente dado que muchos de estos modelos de crecimiento 
microbiano predictivo no son a prueba de fallas para predecir la fase de latencia. 
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o k,+'#-(#$,*$0#/.-1'/$:'#"&+F/#6"./$/$.,+&"'-#"*()"./$1/&F/#6,$"$V$
D=7$RQOER$:";<$V$D=7$R[^EQQ$:";<$V$D=7$R[^EQR$:";$:Q;$@"+'"$R[^EQR$
:";$:m;<$/$V$D=7$RPQEV^$3$,&4("./$"$-&$#,**,&/$+"&('"#(/;E$

!
• Resultado 3. Existe un crecimiento mayor a 1.0-Log de C. perfringens y mayor que un 

aumento de 0.30-Log de C. botulinum15, entonces el producto debe ser: 
!

o k,+'#-(#$,*$0#/.-1'/$:'#"&+F/#6"./$/$.,+&"'-#"*()"./$1/&F/#6,$"$V$
D=7$RQOER$:";<$V$D=7$R[^EQQ$:";<$V$D=7$R[^EQR$:";$:Q;$@"+'"$R[^EQR$
:";$:m;<$/$V$D=7$RPQEV^$3$,&4("./$"$-&$#,**,&/$+"&('"#(/;E$

!

Muestreo	despu5s	del	modelado	del	patJgenos	
	

>($-&$,+'"B*,1(6(,&'/$@"$#,"*()"./$-&$6/.,*"./$S-,$"##/C"$,*$7,+-*'"./$[$"&',#(/#<$,*$
,+'"B*,1(6(,&'/$0-,.,$#,"*()"#$-&$6-,+'#,/$0"#"$,4"*-"#$*"$+"*-B#(.".$.,*$0#/.-1'/$
(60*(1"./$,&$-&"$.,+4("1(J&E$9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$#,"*(1,&$,*$
6/.,*"./$"&',+$.,$,F,1'-"#$1-"*S-(,#$6-,+'#,/<$3"$S-,$0#/0/#1(/&"$6"3/#$1/&F("&)"$
0"#"$,+'(6"#$*/+$&(4,*,+$.,$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$E$9*$6-,+'#,/$,+$62+$
*(6('"./$0/#S-,$,*$DE$0,#F#(&%,&+$%,&,#"*6,&',$&/$+,$.(+'#(B-3,$-&(F/#6,6,&',$,&$
'/./$,*$0#/.-1'/E$!/#$*/$'"&'/<$.,0,&.(,&./$.,$*/+$#,+-*'"./+$.,*$6/.,*"./<$,*$
6-,+'#,/$0-,.,$+,#$-&"$@,##"6(,&'"$"0#/0("."$0"#"$0#/0/#1(/&"#*,$(&F/#6"1(J&$"*$
,+'"B*,1(6(,&'/$S-,$"3-.,$"$C-+'(F(1"#$*"$.(+0/+(1(J&$.,*$0#/.-1'/E$ 9+0,1UF(1"6,&',<$
+($,*$6/.,*"./$(&.(1"$S-,$-&$1#,1(6(,&'/$6"3/#$"$QaT/%$.,$DE$0,#F#(&%,&+$3$&/$@"3$
1#,1(6(,&'/$.,$DE$D#,1(6(,&'/$B/'-*(&-6$:1#,1(6(,&'/$&,'/$6,.(/$t$W<RaT/%;<$-&$
1#,1(6,(&'/$6,&/#$"$RaT/%$.,$hE$1,#,-+<$3$,*$,+'"B*,1(6(,&'/$&/$'(,&,$+/0/#',$.,$S-,$
*/+$&(4,*,+$.,$,+0/#"+$,&$,*$0#/.-1'/$+/&$B"C/+<$,*$0#/.-1'/$0-,.,$+,#$6-,+'#,"./$
0"#"$."#$6"3/#$+/0/#',$"$*"$+"*-B#(.".$.,*$0#/.-1'/E$T"+$+(%-(,&',+$+/&$*"+$
#,1/6,&."1(/&,+$.,*$=>?>$0"#"$#,"*()"#$,+',$6-,+'#,/$3$*"+$0#-,B"+L$

!
• H*$6,&/+$QW$6-,+'#"+$0/#$*/',$"F,1'"./$.,B,&$'/6"#+,$"*$")"#E$T/+$,C,60*/+$
G_$+,$.,B,&$6,)1*"#$0/#S-,$,*$"&2*(+(+$,+$1-"&'('"'(4/$0"#"$1"."$6-,+'#"$0"#"$
.,',#6(&"#$*"$.(+0/+(1(J&$.,*$0#/.-1'/E$

!
• T"+$6-,+'#"+$.,B,&$#,F#(%,#"#+,$"$[aQW$sD$:R^a^W$s=;$(&6,.("'"6,&',$.,+0-5+$
.,$,F,1'-"#+,E$T"+$6-,+'#"+$.,B,&$,&4("#+,$"*$*"B/#"'/#(/$,&$1/&.(1(/&,+$
#,F#(%,#"."+$:[aQW$sD;$.-#"&',$*"$&/1@,$/$0"#"$+-$#,1,01(J&$,&$,*$*"B/#"'/#(/$,&$
-&$'(,60/$.,$[O$@/#"+E$D-"&./$,*$*"B/#"'/#(/$*"+$#,1(B,<$.,B,$(&+0,11(/&"#$*"$
1/&.(1(J&$3$',60,#"'-#"$.,$*"+$6-,+'#"+$3$#,F#(%,#"#*"+$(&6,.("'"6,&',$:[aQW$
sD;E$9*$*"B/#"'/#(/$.,B,$"&"*()"#$1/&$0#/&'('-.$*"+$6-,+'#"+$0"#"$,4('"#$*"$
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05#.(."$.,$4("B(*(.".$1,*-*"#E$9*$*"B/#"'/#(/$&/$.,B,$"&"*()"#$6-,+'#"+$
'#"&+1-##(."+$[O$@/#"+$.,+0-5+$.,$+-$#,1,01(J&$/$1-3"$1"*(.".$@"3"$+(./$
"F,1'"."$.-#"&',$,*$,&4U/E$

!
• >,$.,B,&$#,"*()"#$0#-,B"+$0"#"$,4"*-"#$,+0,1UF(1"6,&',$0"#"$DE$
0,#F#(&%,&+$/$"&",#/B(/+$F/#6"./#,+$.,$%"+$:j=H+;E$

!
!

!
15 El FSIS considera que los resultados de modelado que arrojan un aumento de 0.30-Log de C. botulinum 
como indicativos de multiplicaci"n. En general, los modelos predictivos que el FSIS recomienda, como el 
ARS C. botulinum en el modelo de caldo de vacuno, no predicen un crecimiento de cero. Como 
procedimiento pr#ctico para evaluar las desviaciones de enfriamiento, la Agencia ha considerado un 
crecimiento previsto de no m#s de 0.3-Log (una duplicaci"n aproximada, o una generaci"n) como una 
indicaci"n de que no ha habido crecimiento. 
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• >($&(&%-&"$6-,+'#"$+-0,#"$*/+$QWW$\=DY%#"6/$3$&/$,X(+',&$62+$.,$./+$
6-,+'#"+$1/&$QWW$\=DY%#"6/<$,*$*/',$0-,.,$+,#$*(B,#"./$"*$1/6,#1(/$3$4,&.(./$
1/6/$,+'2E$>($-&$&M6,#/$&/$6"3/#$"$./+$6-,+'#"+$,X1,.,&$*/+$QWW$
\=DY%#"6/$3$&(&%-&"$+-0,#"$*/+$^WW$\=DY%#"6/<$*/+$,+'"B*,1(6(,&'/+$.,B,&$
#,1/1,#$,*$*/',$.,*$0#/.-1'/E$>($62+$.,$./+$6-,+'#"+$'(,&,&$4"*/#,+$(%-"*,+$/$
+-0,#(/#,+$"$QWW$\=DY%#"6/$/$1-"*S-(,#"$,+$+-0,#(/#$"$^WW$\=DY%#"6/<$,*$
0#/.-1'/$.,B,$+,#$.,+'#-(./E$

!

RecocciJn	despu5s	del	Modelado	de	PatJgenos	
	

>($-&$,+'"B*,1(6(,&'/$@"$#,"*()"./$-&$6/.,*"./$S-,$"##/C"$,*$7,+-*'"./$[$"&',#(/#<$,*$
,+'"B*,1(6(,&'/$'"6B(5&$'(,&,$*"$/01(J&$.,$#,1/1,#$,*$0#/.-1'/$:+(&$#,"*()"#$6-,+'#,/$
3$0#-,B"+;E$9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$#,"*(1,&$-&$6/.,*"./$
6(1#/B("&/$0#,.(1'(4/$0"#"$DE$B/'-*(&-6$"&',+$.,$#,1/1,#<$0/#S-,$,&$,*$1"+/$.,$S-,$
,*$6/.,*"./$6-,+'#,$-&$"-6,&'/$6"3/#$"$WERaT/%$.,$DE$B/'-*(&-6<$*"$#,1/11(J&$&/$
,+$-&$65'/./$"0#/0("./$.,$.(+0/+(1(J&$.,*$0#/.-1'/E$

!

>,$#,1/6(,&."$-&"$',60,#"'-#"$.,$#,1/11(J&$6U&(6"$.,$QOV$s=$1/&$-&$'(,60/$.,$
#,',&1(J&$.,$"*$6,&/+$./+$6(&-'/+<$/$-&"$',60,#"'-#"$6U&(6"$(&+'"&'2&,"$.,$Q]V$s=$
"*$#,1/1,#$,*$0#/.-1'/E$9+'/$1/&'#"##,+'"$,F,1'(4"6,&',$,*$#(,+%/$.,$15*-*"+$
4,%,'"'(4"+$.,$DE$0,#F#(&%,&+$0/#S-,$."#2$1/6/$#,+-*'"./$"*$6,&/+$-&"$#,.-11(J&$.,$
^EWaT/%E$

!

9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$#,"*(1,&$*"$#,1/11(J&$M&(1"6,&',$1-"&./L$
!

• 8/./+$*/+$0#/.-1'/+$+,$#,F#(%,#"#/&$(&6,.("'"6,&',$.,+0-5+$.,$*"$
.,+4("1(J&$/$0-,.,&$+,#$(&6,.("'"6,&',$#,1/1(./+$.,+0-5+$.,$*"$
.,+4("1(J&E$

!

• 9*$0#/1,.(6(,&'/$.,$#,1/11(J&$0-,.,$"*1"&)"#$-&"$',60,#"'-#"$(&',#&"$.,*$
0#/.-1'/$F(&"*$.,$"*$6,&/+$QOV$s=$:]^$sD;$.-#"&',$./+$:[;$6(&-'/+$/$-&"$
',60,#"'-#"$(&',#&"$(&+'"&'2&,"$.,*$0#/.-1'/$.,$Q]V$s=E$!/+',#(/#$"$*"$
#,1/11(J&<$,*$0#/.-1'/$.,B,$,&F#("#+,$.,$&-,4/$.,$"1-,#./$1/&$*"$C-+'(F(1"1(J&$
.,*$,+'"B*,1(6(,&'/E$

!
• D-"&./$,*$0#/.-1'/$+,$4"3"$"$#,'#"B"C"#$1/&$/'#/$0#/.-1'/$1#-./<$,*$
0#/1,.(6(,&'/$.,$#,1/11(J&$.,*$0#/.-1'/$1/6B(&"./$.,B,#2$"*1"&)"#$-&"$
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',60,#"'-#"$(&',#(/#$6U&(6"$.,*$0#/.-1'/$.,$QOV$s=$:[$6(&-'/+$.,$'(,60/$.,$
#,',&1(J&;$0"#"$1/&'#"##,+'"#$*"$.,+4("1(J&$.,$,&F#("6(,&'/E$T"$',60,#"'-#"a
'(,60/$.,*$0#/.-1'/$1/6B(&"./$.,B,$"-6,&'"#+,<$+($,+$&,1,+"#(/<$.,$"1-,#./$
1/&$1-"*S-(,#$/'#/$#,S-(+('/$#,*"'(4/$"$*"$+"*-B#(.".$6(1#/B(/*J%(1"$
1/##,+0/&.(,&',$"*$0#/.-1'/$F(&"*$0#,4(+'/E$9*$0#/.-1'/$#,'#"B"C"./$.,B,$
,&F#("#+,$.,$&-,4/$0"#"$1-60*(#$1/&$,+'/+$6(+6/+$,+'2&."#,+$-$/BC,'(4/+$.,$
.,+,60,A/$.,$,+'"B(*()"1(J&E$

!

9*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+$#,1/1(&,&$,*$0#/.-1'/$"$-&"$',60,#"'-#"$
(&',#&"$F(&"*$.,*$0#/.-1'/$.,$"*$6,&/+$QOV$s=$:]^$sD;$.-#"&',$./+$:[;$6(&-'/+$/$-&"$
',60,#"'-#"$(&',#&"$(&+'"&'2&,"$.,*$0#/.-1'/$.,$Q]V$s=<$0/#S-,$,*$DE$0,#F#(&%,&+$,+$
62+$'/*,#"&',$"*$1"*/#$-&"$4,)$,*$0#/.-1'/$@"$+(./$1/1(./E$T"+$/01(/&,+$.,$
',60,#"'-#"a'(,60/$,&$*"$'"B*"$.,$1"#&,$Directriz de Cocción del FSIS$+,$B"+"&$,&$
,+'-.(/+$.,$'(,60/$.,$6-,#',$'5#6(1"$0"#"$*"$>"*6/&,**"$,&$1"#&,$.,$#,+$6/*(."$
31#-."E$!/#$*/$'"&'/<$*"+$#,1/6,&."1(/&,+$0-,.,&$&/$+,#$+-F(1(,&',+$0"#"$6"&,C"#$*"$
DE$0,#F#(&%,&+$,&$-&$0#/.-1'/$1/1(./E$!/#$,C,60*/<$K(C"3$,'$"*E<$QVVP$.,6/+'#"#/&$S-,$
*"$1"#&,$.,$#,+$1/1(."$1/&'"6(&"."$+,$.,B,$4/*4,#$"$1"*,&'"#$"$-&"$',60,#"'-#"$
(&',#&"$.,$][<^$sD$:QOO<^$s=;$.-#"&',$"*$6,&/+$V<]$6(&-'/+$3$,*$0"4/$1/1(./$.-#"&',$"*$
6,&/+$m<P$6(&-'/+$0"#"$*/%#"#$"*$6,&/+$-&"$#,.-11(J&$.,$]aT/%$.,$DE$0,#F#(&%,&+E$>(&$
,6B"#%/<$*"$'"B*"$.,$'(,60/a',60,#"'-#"$.,$*"$Directriz de Cocción del FSIS$0"#"$
0#/.-1'/+$12#&(1/+$+J*/$(&.(1"$-&$'(,60/$.,$0,#6"&,&1("$.,$^$6(&-'/+$"$][<[$sD$:QOO$
s=;E$T"+$#,1/6,&."1(/&,+$.,$#,1/11(J&$.,*$=>?>$+,$B"+"&$,&$*/+$4"*/#,+ak$3$)$
#,0/#'"./+$,&$*"$(&4,+'(%"1(J&$0-B*(1"."$:K(C"3$,'$"*E<$QVVP;E$8,60,#"'-#"$(&+'"&'2&,"$
.,F(&(."$0/#$,*$=>?>$B"+"."$,&$-&$'(,60/$.,$0,#6"&,&1("$t$QW$+,%-&./+E$T/+$
,+'"B*,1(6(,&'/+$0-,.,&$#,1/1,#$"$/'#"+$',60,#"'-#"+<$+(,60#,$S-,$0-,."&$."#$
+/0/#',$.,$S-,$,*$0#/1,.(6(,&'/$.5$1/6/$#,+-*'"./$"*$6,&/+$-&"$#,.-11(J&$.,$^EWaT/%$
.,$DE$0,#F#(&%,&+$,&$-&$0#/.-1'/$@"$+(./$1/1(&"./E$9+'/+$4"*/#,+$0-,.,&$&/$+,#$
".,1-"./+$+($,*$0#/.-1'/$S-,$+,$4"$"$#,1/1,#$+,$+/6,',$"$-&$0#/1,+/$.,$+,1"./$
.,+0-5+$.,*$0"+/$.,$1/11(J&$(&(1("*E$
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Adjunto	B6.	Otras	directrices	de	proceso	publicadas	para	el	
enfriamiento	

	
Recomendaciones	de	tiempo-temperatura	de	enfriamiento	del	FDA	
9*$DJ.(%/$.,$H*(6,&'/+$.,$*"$H.6(&(+'#"1(J&$.,$H*(6,&'/+$3$=2#6"1/+$:=kH;$,+$/'#/$
'(0/$.,$+/0/#',$S-,$*/+$,+'"B*,1(6(,&'/+$0-,.,&$-'(*()"#$0"#"$,*$,&F#("6(,&'/E$T"$
>,11(J&$Ra^WQEQO$9&F#("6(,&'/$.,*$DJ.(%/$.,$H*(6,&'/+$.,$*"$=kH$[WQm$$#,1/6(,&."$
*/+$+(%-(,&',+$0"#26,'#/+$0"#"$,*$,&F#("6(,&'/$.,$0#/.-1'/+$1/1(&"./+$"$0*,&"$
*,'"*(.".L$

!

:H; D_G87_T$k9$8?9c!_a89c!97H8\7H$!H7H$TH$>HT\h7?kHk$k9$
HT?c9G8_>$1/1(./+$+,$.,B,&$,&F#("#L$

:Q; 9&$-&$'(,60/$.,$[$@/#"+$.,$^mwD$:QR^w=;$"$[QwD$:mW$s=;`$3$
!

:[; k,&'#/$.,$-&$'/'"*$.,$]$@/#"+$.,$^mwD$:QR^w=;$"$^wD$:OQ$s=;$/$6,&/+E$

$9+'"$/01(J&$+,$"0*(1"$"L$

QE !#/.-1'/+$1/1(./+$"$0*,&"$*,'"*(.".$:(&1*-3,&./$*+$1"#&,$/$"4,+$(&'"1'"+$/$&/$
(&'"1'"+;E$

!

T/+$,+'"B*,1(6(,&'/+$.,B,&$6"&',&,#$*"$1/0("$62+$"1'-"*()"."$.,*$DJ.(%/$.,$
H*(6,&'/+$.,$*"$=kH$,&$"#1@(4/$1/6/$./1-6,&'"1(J&$.,$+/0/#',$0"#"$-'(*()"#$,+',$
0#/1,.(6(,&'/$.,$,&F#("6(,&'/E$

!

Recomendaciones	de	Tiempo-Temperatura	de	Enfriamiento	de	la	CFIA	
\&$,+'"B*,1(6(,&'/$0-,.,$+,%-(#$*/+$0"#26,'#/+$.,$,&F#("6(,&'/$.,*$0#/1,.(6(,&'/$
.,$,&F#("6(,&'/$.,$*"$H%,&1("$D"&".(,&+,$.,$?&+0,11(J&$.,$H*(6,&'/+$:D=?H;$S-,$
+,$,&1-,&'#"$,&$9&F#("6(,&'/$.,$!#/.-1'/+$D2#&(1/+$$!#/1,+"./+$85#6(1"6,&',$
.,$*"$D=?H<$3"$S-,$,*$=>?>$@"$4,#(F(1"./$S-,$,+'"$/01(J&$."$1/6/$#,+-*'"./$-&$
1#,1(6(,&'/$t$Q$*/%$.,$DE$0,#F#(&%,&+$3$*"$&/$6-*'(0*(1"1(J&$.,$DE$B/'-*(&-6E$

!

k-#"&',$,*$,&F#("6(,&'/$1/&'(&-/$(&6,.("'"6,&',$.,+0-5+$.,$1/60*,'"#$,*$1(1*/$.,$
1"*,&'"6(,&'/L$

!
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:H; T"$',60,#"'-#"$(&',#&"$62X(6"$.,*$0#/.-1'/$&/$.,B,$0,#6"&,1,#$,&'#,$^O$
sD$:Q[V<[$s=;$3$[m$sD$:PW<]$s=;$.-#"&',$62+$.,$./+$:[;$@/#"+<$3$

:h; G/$0,#6"&,1,#$,&'#,$^O$sD$:Q[V<[$s=;$3$O$sD$:RV<[$s=;$0/#$62+$.,$m$@/#"+E$
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Adjunto	B7.	Uso	de	los	Estudios	de	Desafío	para	Justificar	los	
Procedimientos	de	Establización/Enfriamiento	Alternativos	

9&$*/+$1"+/+$,&$S-,$,*$0#/1,+/$.,$-&$,+'"B*,1(6(,&'/$&/$1/(&1(."$1/&$*/+$./1-6,&'/+$
.,$"0/3/$1(,&'UF(1/$.(+0/&(B*,+<$'"*,+$1/6/$,+'"$.(#,1'#()$/$-&$"#'U1-*/$0-B*(1"./$,&$*"$
#,4(+'"<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$.,1(.(#$#,"*()"#$-&$,+'-.(/$.,$.,+"FU/$.,$
(&/1-*"1(J&$0"#"$+/0/#'"#$S-,$+-$0#/1,+/$*/%#"$-&$,&F#("6(,&'/$".,1-"./$3$1/&'#/*,$,*$
1#,1(6(,&'/$.,$D*/+'#(.("E$9&$-&$,+'-.(/$.,$.,+"FU/<$+,$1-,&'"$,*$&M6,#/$.,$
/#%"&(+6/+$"&',+$3$.,+0-5+$.,$*"$"0*(1"1(J&$.,$*"$6,.(."$.,$1/&'#/*$0"#"$.,',#6(&"#$
,*$,F,1'/$.,$*"$6,.(."$.,$1/&'#/*E$T/+$,+'-.(/+$.,$.,+"FU/$.,B,&$+,#$#,"*()"./+$0/#$-&$
6(1#/B(J*/%/$,&'#,&"./$,&$*"$#,"*()"1(J&$.,$,+'-.(/+$.,$.,+"FU/$,&$-&$*"B/#"'/#(/$0"#"$
,4('"#$*"$0/+(B*,$0#/0"%"1(J&$.,$*"$1/&'"6(&"1(J&$,&$-&$,+'"B*,1(6(,&'/E$9*$,+'-.(/$.,$
.,+"FU/$.,B,$.(+,A"#+,$0"#"$S-,$1/(&1(."$1/&$*/+$0,#F(*,+$.,$',60,#"'-#"a'(,60/$.,$
,&F#("6(,&'/$.,*$,+'"B*,1(6(,&'/$3$*/+$F"1'/#,+$(&'#U&+,1/+$"*$0#/1,+/$#,"*$.,*$
,+'"B*,1(6(,&'/$0"#"$,+'"B*,1,#$,+'/+$0"#26,'#/+$1/6/$0"#26,'#/+$/0,#"'(4/+$1#U'(1/+E$

!

8"6B(5&$,+$(60/#'"&',$S-,$,*$,+'-.(/$.,$.,+"FU/$+,$**,4,$"$1"B/$-'(*()"&./$,*$0"'J%,&/$
.,$(&',#5+$3$S-,$,*$&(4,*$.,$+,6B#"./$"0#/0("./$+,"$.,$Q$"$RaT/%$D=\Y%;$0"#"$6/+'#"#$
-&$1#,1(6(,&'/$*/%"#U'6(1/$*(6('"./$.,$*/+$0"'J%,&/+$/BC,'(4/E$9*$DE$0,#F#(&%,&+$+,$
0-,.,$-'(*()"#$+/*/$,&$-&$,+'-.(/$.,$,60"S-,$+,6B#"./$0"#"$.,6/+'#"#$S-,$+,$1-60*,$
1/&$,*$,+'2&."#$/$,*$/BC,'(4/$.,$.,+,60,A/$.,$,&F#("6(,&'/$0"#"$'"&'/$DE$0,#F#(&%,&+$
1/6/$DE$B/'-*(&-6E$9+'/$+,$.,B,$"$*"+$1/&.(1(/&,+$.,$',60,#"'-#"a'(,60/$S-,$
*(6('"#U"&$,*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$"$QaT/%$/$6,&/+$'"6B(5&$,4('"#U"&$*"$
6-*'(0*(1"1(J&$.,$DE$B/'-*(&-6<$S-,$,+$6-1@/$62+$*,&'/E$\&$1J1',*$,+0/#"+$.,$4"#("+$
1,0"+$.,$DE$0,#F#(&%,&+$+,$-'(*()"&$"$6,&-./$1/&$,+',$0#/0J+('/E$T"+$1,0"+$
'/X(%5&(1"+$.,$1#,1(6(,&'/$#,*"'(4"6,&',$Z#20(./Z$.,$DE$0,#F#(&%,&+$.,B,&$-'(*()"#+,$
0"#"$%,&,#"#$,*$0,/#$,+1,&"#(/E$>(&$,6B"#%/<$*"+$1,0"+$.,$,+0/#"+$+,*,11(/&"."+$
'"6B(5&$.,B,&$+,#$'/*,#"&',+$"*$1"*/#$3$,&'#,$*"+$S-,$@"&$,+'"./$@(+'J#(1"6,&',$
(60*(1"."+$,&$-&$&M6,#/$"0#,1("B*,$.,$B#/',+<$,+0,1("*6,&',$,&$0#/.-1'/+$+(6(*"#,+$"$
*/+$S-,$,+'2$0#,0"#"&./$,*$,+'"B*,1(6(,&'/E$9&$1/&+-*'"$1/&$,*$H7><$,*$=>?>$
#,1/6(,&."$"$*/+$,+'"B*,1(6(,&'/+$-'(*()"#$-&$1J1',*$.,$*"+$+(%-(,&',+$'#,+$1,0"+$.,$DE$
0,#F#(&%,&+L$GD8D$P[RP$:I/BB+$+,#/'(0/$[;<$GD8D$P[RV$:I/BB+$+,#/'(0/$R;$3$GD8D$
QW[OW$:I/BB+$+,#/'(0/$QR;E$T"$6,.(."$F(&"*$.,$*"$1"#%"$B"1',#("&"$,&$,*$0#/.-1'/$
.,+0-5+$.,*$,&F#("6(,&'/$.,B,$(&1*-(#$-&"$6,.(."$'"&'/$.,$*/+$&(4,*,+$.,$,+0/#"+$
1/6/$.,$*"+$15*-*"+$4,%,'"'(4"+E$

!

T/+$,+'-.(/+$.,$.,+"FU/$.,B,&$1/&',&,#$-&$&(4,*$.,$.,'"**,$,S-(4"*,&',$"*$.,$*"$
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*(',#"'-#"$1(,&'UF(1"$#,4(+"."$0/#$0"#,+$3$.,B,&$-'(*()"#$-&"$6,'/./*/%U"$,S-(4"*,&',$"$
*"$-'(*()"."$,&$*"$(&4,+'(%"1(J&$#,4(+"."$0/#$0"#,+E$D/6/$+,$(&.(1"$,&$*"$Directriz de 
ValidaciJn del FSIS<$02%(&"$P<$*/+$,+'-.(/+$.,$.,+"FU/$.,B,&$B"+"#+,$,&$-&$.(+,A/$
,+'".U+'(1/$+J*(./$:<$,+$.,1(#<<$-&$.(+,A/$,+'".U+'(1/$S-,$%"#"&'(1,$*"$1/&F("&)"$,&$*/+$
."'/+;$3$.,B,$,60*,"#$1/&'#/*,+$0/+('(4/+$3$&,%"'(4/+E$9*$.(+,A/$,+'".U+'(1/$.,B,$
(&1*-(#$,*$&M6,#/$.,$6-,+'#"+$/B',&(."+$,&$1"."$(&',#4"*/$.,$'(,60/$3$,*$&M6,#/$.,$
#50*(1"+$.,*$,+'-.(/$&,1,+"#("+$0"#"$%"#"&'()"#$*"$4"*(.,)$.,*$,+'-.(/E$9X(+',&$65'/./+$
1-"&'('"'(4/+$0"#"$,4"*-"#$*"$1"*(.".$,+'".U+'(1"$.,$-&$,+'-.(/$:,C,60*/<$"&2*(+(+$.,$
0/.,#;E$>,%M&$*/$#,1/6,&."./$0/#$,*$D/6('5$H+,+/#$G"1(/&"*$.,$D#(',#(/+$
c(1#/B(/*J%(1/+$.,$H*(6,&'/+$:GHDcD=;<$,*$&M6,#/$6U&(6/$.,$6-,+'#"+$S-,$+,$
"&"*()"#2&$(&(1("*6,&',$3$,&$1"."$(&',#4"*/$.,$'(,60/$.-#"&',$,*$0#/1,+"6(,&'/$/$
"*6"1,&"6(,&'/$.,B,$+,#$.,$"*$6,&/+$./+`$+(&$,6B"#%/<$,*$GHDcD=$#,1/6(,&."$,*$
"&2*(+(+$.,$'#,+$/$62+$6-,+'#"+E$>,%M&$,*$GHDcD=<$'"6B(5&$+,$.,B,&$#,"*()"#$
#50*(1"+E$T"+$#50*(1"+$.,B,&$+,#$,&+"3/+$(&.,0,&.(,&',+$-'(*()"&./$.(F,#,&',+$*/',+$.,$
0#/.-1'/$,$(&J1-*/$0"#"$',&,#$,&$1-,&'"$*"+$4"#("1(/&,+$,&$,*$0#/.-1'/<$,*$0#/1,+/<$,*$
(&J1-*/$3$/'#/+$F"1'/#,+E$D-"&./$,*$&M6,#/$.,$6-,+'#"+$"&"*()"."+$,&$1"."$(&',#4"*/$
.,$'(,60/$,+$.,$+J*/$./+<$,+$6,C/#$S-,$,*$,+'-.(/$+,$#,0('"$:#,0*(1"./;$62+$.,$./+$
4,1,+E$9&$,+'-.(/+$1/&$'#,+$/$62+$6-,+'#"+$"&"*()"."+$,&$1"."$(&',#4"*/$.,$'(,60/<$
+,$1/&+(.,#"$".,1-"./$',&,#$./+$#,0*(1"+E$8/./+$*/+$,*,6,&'/+$1#U'(1/+$.,*$,+'-.(/$
.(+1-'(./$"&',#(/#6,&',$.,B,&$+,#$(&1*-(./+$0"#"$0,#6('(#$*"$,4"*-"1(J&$/$*"$
1/&F(#6"1(J&$.,$*/+$#,+-*'"./+E$!"#"$6"3/#$(&F/#6"1(J&$+/B#,$*"$#,"*()"1(J&$.,$
,+'-.(/+$.,$.,+"FU/<$0/#$F"4/#$1/&+-*',$,*$"#'U1-*/<$ZParameters for Dedetermining$
Inoculated Pack/Challenge Study ProtocolsZ$:!"#26,'#/+$0"#"$k,',#6(&"#$!#/'/1/*/+$
.,$9+'-.(/$.,$.,+"FU/Y960"S-,$+,6B#"./;$0-B*(1"./$0/#$*"$GHDcD=$,&$,*$g/-#&"*$/F$
=//.$!#/',1'(/&$,&$[WQWE$



98 !

Adjunto	B8.	Uso	de	los	Artículos	de	Publicaciones	para	dar	
Soporte	de	los	Procedimientos	Alternativos	de	Estabilización	o	
Enfriamiento	

T/+$,+'"B*,1(6(,&'/+$0-,.,&$-'(*()"#$"#'U1-*/+$0-B*(1"./+$,&$#,4(+'"+$1/6/$+/0/#',$
1(,&'UF(1/$0"#"$+-$0#/1,+/<$3"$S-,$+/&$-&$'(0/$.,$."'/+$1(,&'UF(1/+$#,4(+"./+$0/#$0"#,+$
.(+1-'(./+$,&$*"$Directriz de Validación $del FSISE$>($-&$,+'"B*,1(6(,&'/$,*(%,$-'(*()"#$-&$
"#'U1-*/$.,$0-B*(1"1(J&$1/6/$+/0/#',$1(,&'UF(1/<$.,B,$"+,%-#"#+,$.,$S-,$'/./+$*/+$
0"#26,'#/+$.,$/0,#"1(J&$1#U'(1/+$-'(*()"./+$,&$,*$,+'-.(/$1/(&1(."&$1/&$*/+$-'(*()"./+$,&$
,*$0#/1,+/$#,"*E$H*%-&/+$,C,60*/+$.,$0"#26,'#/+$/0,#"'(4/+$1#U'(1/+$S-,$.,B,&$
1/60"#"#+,$(&1*-3,&$,*$0,#F(*$.,$'(,60/a',60,#"'-#"$.,$,&F#("6(,&'/<$*"+$,+0,1(,+$1/&$
#,+0/&+"B(*(.".$.,$1"#&,$/$.,$"4,+$-'(*()"."+$,&$,*$0#/.-1'/<$,*$0I<$*"$"1'(4(.".$
"1-/+"<$*"$1/&1,&'#"1(J&$.,$+"*<$*"$1/&1,&'#"1(J&$.,$&('#('/$.,$+/.(/$3$1-"*S-(,#$
(&%#,.(,&',$"&'(6(1#/B("&/$"A".(./E$H*%-&/+$.,$,+'/+$0"#26,'#/+$/0,#"'(4/+$1#U'(1/+$
0-,.,&$F/#6"#$0"#',$.,$*/+$*U6(',+$1#U'(1/+$.,$-&"$DD!<$0-,.,&$(&1/#0/#"#+,$"$-&$
0#/%#"6"$.,$#,S-(+('/+$0#,4(/+$/$0-,.,&$+,#$+-0,#4(+"./+$,&$*"$1/&F(%-#"1(J&$.,*$
+(+',6"$.,$+"*-B#(.".$.,$"*(6,&'/+$1/6/$0"#',$.,$*"$4"*(."1(J&$(&(1("*E$>($-&/$/$62+$.,$
*/+$0"#26,'#/+$.,$/0,#"1(J&$1#U'(1/+$&/$+,$'/6"&$,&$1-,&'"$,&$,*$0#/1,+/$.,*$
,+'"B*,1(6(,&'/$/$&/$1/(&1(.,&$1/&$*/+$0"#26,'#/+$-'(*()"./+$,&$,*$+/0/#',<$,*$
,+'"B*,1(6(,&'/$.,B,$./1-6,&'"#$-&"$C-+'(F(1"1(J&$B"+"."$,&$*"$1(,&1("$0"#"$
.,',#6(&"#$0/#$S-5$&/$,+$&,1,+"#(/$1-60*(#$/$6,.(#$,*$0"#26,'#/<$/$0/#$S-5$.(F(,#,$.,*$
+/0/#',E$H.,62+<$-&$,+'"B*,1(6(,&'/$.,B,$',&,#$1/&/1(6(,&'/$.,$*/+$0#/.-1'/+$S-,$
0#/.-1,<$(&1*-3,&./$,*$1/&/1(6(,&'/$.,*$0I<$*"$1/&1,&'#"1(J&$.,$+"*<$,'1E$(&1*-+/$+($
,+'/+$&/$+/&$0"#26,'#/+$/0,#"'(4/+$1#U'(1/+$,&$+-$+/0/#',$1(,&'UF(1/<$3"$S-,$,+'"$
(&F/#6"1(J&$0-,.,$+,#$M'(*$,&$1"+/$.,$-&"$.,+4("1(J&$.,$,&F#("6(,&'/E$

!

9*$=>?>$@"$1/60(*"./$-&"$'"B*"$.,$#,+-6,&$.,$"#'U1-*/+$.,$#,4(+'"+$S-,$*/+$
,+'"B*,1(6(,&'/+$0-,.,&$-'(*()"#$1/6/$+/0/#',$1(,&'UF(1/$0"#"$+-$0#/1,+/$,&$*"$8"B*"$
Q^$:02%(&"$P[;E$9&$#,+0-,+'"$"$*"+$0#,%-&'"+$1/6-&,+<$,*$=>?>$@"$(&1*-(./$,&$,+'"$
'"B*"$*/+$"#'U1-*/+$0"#"$*"$,+'"B(*()"1(J&$.,$'/1(&/$1/&$'#"'"6(,&'/$'5#6(1/$0"#1("*$3$,*$
+1#"00*,$'/'"*6,&',$1/1(./$:8"B*"$Q^;E$9*$=>?>$'"6B(5&$@"$0#/0/#1(/&"./$
#,1/6,&."1(/&,+$0"#"$-'(*()"#$*"$(&4,+'(%"1(J&$0-B*(1"."$+/B#,$,*$1"*,&'"6(,&'/$D\8$
.,*$'/1(&/$C-&'/$1/&$,*$6/.,*"./$6(1#/B("&/$0#,.(1'(4/$0"#"$."#$+/0/#',$.,$*"$
,+'"B(*()"1(J&$.,$*/+$0#/1,+/+$.,$'/1(&/$:02%(&"$PQ;E$
9*$'"B*"Q^$+J*/$+,$.,B,$-+"#$1/6/$%-U"$.,$#,F,#,&1("$#20(."$0"#"$S-,$-&$
,+'"B*,1(6(,&'/$0-,."$(.,&'(F(1"#$-&$0#/.-1'/$3$-&$0#/1,+/$+(6(*"#,+E$9+'"$'"B*"$&/$
1/&+'('-3,$-&$+/0/#',$42*(./$0"#"$-&$+(+',6"$IHDD!E$
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9&$4,)$.,$,+'/<$*/+$,+'"B*,1(6(,&'/+$.,B,&$6"&',&,#$-&"$1/0("$.,$1-"*S-(,#$"#'U1-*/$
S-,$-'(*(1,$0"#"$."#$+/0/#',$1(,&'UF(1/$.,$+-+$+(+',6"+E$
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!

Soporte alternativo para el tocino parcialmente tratado con calor 
 
9*$=>?>$'"6B(5&$,+'2$"*$'"&'/$.,$-&$,+'-.(/$#,"*()"./$0/#$>(&.,*"#$,'$"*E$:[WQV;$S-,$,4"*M"$,*$
1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$.-#"&',$,*$'#"'"6(,&'/$'5#6(1/$0"#1("*$*,&'/$.,$*"$1"#&,$.,$1,#./$,&$
*-%"#$.,$*"$1"#&,$"@-6"."$.,$0"&1,'"$.,$1,#./E$9+',$"#'U1-*/$&/$+,$@"$(&1*-(./$,&$*"$'"B*"$.,$
#,+-6,&$:8"B*"$Q^;$3"$S-,$&/$+,$#,F(,#,$"*$1#,1(6(,&'/$.,$DE$0,#F#(&%,&+$.-#"&',$*"$,+'"B(*()"1(J&$
:,&F#("6(,&'/;E$>(&$,6B"#%/<$*/+$,+'"B*,1(6(,&'/+$0-,.,&$1/&+(.,#"#$,*$-+/$.,$,+',$"#'U1-*/$3$,*$
6/.,*"./$6(1#/B("&/$0#,.(1'(4/$1/&$,*$F(&$.,$C-+'(F(1"#$-&$0#/%#"6"$.,$,&F#("6(,&'/$0,#+/&"*()"./$
0"#"$0#/.-1'/+$.,$'/1(&/$0"#1("*6,&',$'#"'"./+$'5#6(1"6,&',$1/&$D\8$*"#%/E$!"#"$,**/<$,*$
,+'"B*,1(6(,&'/$.,B,L$

QE >,%-(#$*"$0*"&(F(1"1(J&$.,*$0#/1,+/$.,$1"*,&'"6(,&'/$.,*$"#'U1-*/$:>(&.,*"#$,'$"*E<$[WQV;<$',&,#$
,&$1-,&'"$'/./+$*/+$0"#26,'#/+$.,$F-&1(/&"6(,&'/$1#U'(1/+$3$6"&',&,#$-&"$1/0("$.,*$"#'U1-*/$
,&$"#1@(4/E$

!

[E \+"#$,*$6/.,*"./$6(1#/B("&/$0#,.(1'(4/$0"#"$.,+"##/**"#$-&"$0*"&(F(1"1(J&$.,$,&F#("6(,&'/$
0,#+/&"*()"."$S-,$*(6(',$,*$1#,1(6(,&'/$.,$D$0,#F#(&%,&+$.-#"&',$,*$,&F#("6(,&'/$"$WERaT/%$/$
6,&/+E$!"#"$6/.,*"#$,*$,&F#("6(,&'/<$,*$=>?>$#,1/6(,&."$-'(*()"#$,*$c/.,*/$.,$D#,1(6(,&'/$
.,$D/6h"+,$DE$0,#F#(&%,&+B"+"./$,&$-&$,&F/S-,$.,$0,/#$,+1,&"#(/E$H*$#,"*()"#$,*$
6/.,*"./<$,*$=>?>$#,1/6(,&."$S-,$*/+$,+'"B*,1(6(,&'/+L$

!
o \'(*(1,&$-&$,+'"./$F(+(/*J%(1/$.,$Q$:+(&$F"+,$.,$*"',&1(";$0"#"$6/.,*"#$.,$6"&,#"$
1/&+,#4"./#"<$3"$S-,$>(&.,*"#$,'$"*E$:[WQV;$.,6/+'#J$S-,$*"+$B"1',#("+$,+'"#U"$0/#$
F-,#"$.,$*"$F"+,$.,$*"',&1("$"$6,.(."$S-,$,*$0#/.-1'/$1/6(,&1,$"$,&F#("#+,`$

o \+,&$-&"$',60,#"'-#"$.,$^V$s=$:Q^$sD;$0"#"$*/+$0-&'/+$.,$."'/+$.,$',60,#"'-#"a
'(,60/$.,*$0#/.-1'/$S-,$,+'5&$0/#$.,B"C/$.,$^V$s=$:Q^$sD;$0"#"$1/&'#"##,+'"#$*"+$
.,F(1(,&1("+$(&@,#,&',+$"*$-+/$.,*$c/.,*/$.,$D#,1(6(,&'/$.,$D/6h"+,$DE$
0,#F#(&%,&+$

!
RE c"&',&%"&$-&"$1/0("$.,*$+/0/#',$.,$6/.,*"1(J&$0,#+/&"*()"./$,&$"#1@(4/$:1/&+-*',$
H.C-&'/$h^E$c/.,*"1(J&$c(1#/B("&"$!#,.(1'(4"<$02%(&"$]O;E$

!

OE c"&',&,#$-&$./1-6,&'/$.,$'/6"$.,$.,1(+(/&,+$/$-&"$1/0("$.,$,+'"$%-U"$0"#"$,X0*(1"#$
1J6/$+,$0-,.,&$1/6B(&"#$*/+$./+$./1-6,&'/+$1(,&'UF(1/+$0"#"$6"&,C"#$,*$1#,1(6(,&'/$
"1-6-*"'(4/$.,$DE$0,#F#(&%,&+$$
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o 9&$1/&1#,'/<$,*$>(&.,*"#$,'$"*E$:[WQV;$,+'(6J$S-,$-&$1#,1(6(,&'/$.,$WEmaT/%$DE$
0,#F#(&%,&+$.-#"&',$*"$D\8$.,$1"*,F"11(J&<$62+$-&$1#,1(6(,&'/$tWERaT/%$.-#"&',$,*$
0#/1,+/$,+0,1("*()"./$.,$,&F#("6(,&'/<$%"#"&'()"$S-,$,*$1#,1(6(,&'/$'/'"*$.,$DE$
0,#F#(&%,&+$.-#"&',$,*$1"*,&'"6(,&'/$3$,&F#("6(,&'/$.,*$'/1(&/$,+'"#U"$*(6('"./$"$Q<Wa
T/%$/$6,&/#E$
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detallesde cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Tabla	15.	Parámetros	de	tiempo	y	temperatura	reportados	en	la	literatura	para	los	procesos	de	estabilización	
Leyenda: 
%&'('%&)*'+,-'./01-'23'4534676389,'23'.)':35;568-38<''
%='('>'&)*'+,-'./01-':35,%'=)*'+,-'./01-'23'4534676389,'23'.)':35;568-38<''
>='('>'=)*'+,-'./01-'23'4534676389,'23'.)':35;568-38<''
Producto Parámetros Operativos Críticos 

Proporcionados 
Condiciones experimentales para el Enfriamiento / Crecimiento de C. 
perfringens  Referencia 

Roast Beef 
(Carne 
asada) 

>  rango de pH 5.51-5.77 
>  Sal (NaCl)16 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 18 h 21 h 

! Juneja, V.K. y 
Thippareddi, H. 

! > Tetra pirofosfato potásico 
> Ional = citrato de sodio 

amortiguado 
> Ional Plus = citrato de sodio 

amortiguado suplementado 
con diacetato de sodio 

> Purasal - lactato de sodio 
> Optiform= lactato de sodio 

suplementado con diacetato 
de sodio 

> Enfriamiento de tasa única 
exponencial 

Ional 0.75% ≤ 1 ≤ 1 ! 2004b. 
Ional 1% ≤ 1 ≤ 1 ! !

Ional 1.3% ≤ 1 ≤ 1 ! !

Ional Plus 0.75% > 2 > 2 ! !

Ional Plus 1% ≤ 1 ≤ 1 ! !

Ional Plus 1.3% ≤ 1 ≤ 1 ! !

Purasal 1.5% ≤ 1 ≤ 2 ! !

Purasal 3% 
Purasal 4.8% 
Optiform 1.5% 
Optiform 3% 
Optiform 4.8% 

≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 

! !

Roast Beef 
(Carne 
asada) 

> pH 5.79 
> aw 0.98 
> Sal 
> Piro-y polifosfato de sodio 
> MoStatin LV1 (zumo de 

limón y vinagre 
amortiguado) 

> Enfriamiento de tasa 
única exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 
Carne de res (2,0% Sal) 

— 6.5 h 9 h 
Lin, L. 2012. 

≤ 1 ≤ 1 
! Carne de res (1,5% Sal) ! ≤ 2 ≤ 2 !

! Carne de res (1,5%Sal + 
Mostatin) 

! ≤ 1 ≤ 1 !

  

16 La concentraci!n de sal y otros ingredientes no se incluye en este adjunto. Por esta raz!n, si un establecimiento decide utilizar uno de los art"culos que se proporcionan 

en el adjunto como soporte cient"fico, el establecimiento deber# tener la copia completa del art"culo en archivo como parte de su documentaci!n de soporte para 
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determinar los niveles de los par#metros operativos cr"ticos utilizados en el estudio. 
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia completa 
del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 
 

Producto 
Parámetros Operativos 
Críticos Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Roast Beef 
(Carne 
asada) 

> Sal 
> Citrato de sodio 
> Lactato de sodio 
> Fosfato trisódico 
> Enfriamiento 

exponencial 

54,4 °C (130 °F) a 4 °C (39,2 °F) ! 18 h ! ! ! Sabah, J.R. et al., 
2003. 

Citrato de sodio (pH 5.6) en 2,0% (p/p) 
Citrato de sodio (pH 5.6) en 4,8% (p/p) 
Citrato de sodio (pH 5.0) a 2,0% (p/p) 
Citrato de sodio (pH 5.0) a 4,8% (p/p) 
Citrato de sodio (pH 4.4) a 2,0% (p/p) 
Citrato de sodio (pH 4.4) en 4,8% (p/p) 
Lactato sódico (pH 7.3) en 2,0% (p/p) 
Lactato sódico (pH 7.3) en 4,8% (p/p) 

54,4 °C (130 °F) a 4 °C (39,2 °F) 

≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 
≤ 1 

18 h 

! ! !

! > Sal 
> Acetato de sodio 

> Fosfato 
trisódico 

> Enfriamiento 
exponencial 

Control ≤ 2 ! ! ! !

! Acetato de sodio (pH 9.0) en 0,25% (p/p) ≤ 2 ! ! ! !

! Diacetato de sodio (pH 4.5) en 0,25% (p/p) ≤ 1 ! ! ! !

Roast Beef 
(Carne 
asada) 

>   Sal 
>   Tetrapirofosfato de potasio 
>   Empacado al vacío 

54,44 °C (130 °F) a  
7,2 °C (45 °F) 9 h 12 h 15 h 18 h 21 h 

Sanchez-Plata, M. 
et al., 2005. 

Control ! ≤ 2 > 2 > 2 > 2 > 2 !
! ! ! ! ! ! ! ! !

Carne de res 
cocida 

> Sal (NaCl) 
> Nitrito de sodio 
> Eritorbato de sodio 
> Fosfatos de sodio > 

54,4 °C (130 °F) a  
8,5 °C (47,3 °F) 
NaCl 0.0% 

15 h 18 h 21 h 
! ! Zaika, L. 2003. 

> 2 > 2 > 2 
NaCl 1 % > 2 > 2 > 2 ! ! !

NaCl 2% 
NaCl 3% 
NaCl 4% 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

! ! !
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 
 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Carne de res 
cocida 

>  Sal 
>  Chili 
> Lactato de sodio 
> Citrato de sodio 
> Ajo 
> Hierbas 
> Curry 
> Orégano 
> Clavos 
> Trifosfato de sodio 
> Enfriamiento exponencial 

54,4 °C (130 °F) a 7,2 °C (45 
°F) 

15 h 18 h 21 h ! Sabah, J.R., 
Juneja, V.K., and 
Fung, D.Y.C. 
2004. 

Control > 2 > 2 > 2 
Chile ≤ 2 > 2 > 2 !

Chile + Lactato de sodio ≤ 1 ≤ 1 ≤ 1 !

Chile + Citrato de sodio ≤ 1 ≤ 217 ≤ 1 !

Ajo y hierbas > 2 > 2 > 2 !

Ajo y Hierbas + Lactato de 
sodio ≤ 1 ≤ 2 ≤ 2 

!

Ajo y Hierbas + Citrato de sodio ≤ 1 ≤ 25 ≤ 1 
!

Curry > 2 > 2 > 2 !

Curry + Lactato de sodio ≤ 2 ≤ 2 ≤ 2 !

Curry + Citrato de sodio ≤ 1 ≤ 1 ≤ 1 !

Orégano ≤ 1 > 2 > 2 !

Orégano + Lactato sódico ≤ 1 ≤ 1 ≤ 1 !

Orégano + Citrato sódico ≤ 1 ≤ 1 ≤ 2 !

Clavos ≤ 2 ≤ 2 > 2 !

Clavo + Lactato de sodio ≤ 1 ≤ 25 ≤ 1 !

Clavos + Citrato de sodio ≤ 1 ≤ 1 ≤ 2 !

Lactato de sodio ≤ 1 ≤ 1 ≤ 2 !

Citrato de sodio ≤ 1 ≤ 25 ≤ 1 !

! ! ! ! !

17 Los establecimientos deben tener en cuenta que el tiempo de tratamiento de 21 horas tuvo menos crecimiento que el tiempo de tratamiento de 18 horas. El FSIS recomienda que los 

establecimientos asuman que el tiempo de enfriamiento m!s largo dar"a lugar a la misma cantidad de crecimiento, si es que no es superior al del menor tiempo. 
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 
 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Carne de res 
cocida (70% 
magra) 

> Timol 
> Cinamaldehído 
> Aceite De Oregano 
> Carvacrol 
> Enfriamiento de tasa única 

exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 12 h 15 h 18 h 21 h 

Juneja, V.K., 
Thippareddi, H., 
and Friedman, M. 
2006. 

0,10% Timol ≤ 1 ≤ 2 > 2 > 2 
0.50% Timol ≤ 1 ≤ 2 > 2 > 2 
1.00% Timol ≤ 1 ≤ 2 > 2 > 2 
2.00% Timol≤ ≤ 1 ≤ 1 ≤ 1 ≤ 1 
0,10% Cinamaldehído ≤ 1 > 2 > 2 > 2 
0,50% Cinamaldehído ≤ 1 ≤ 2 ≤ 118 ≤ 1 
1,00% Cinamaldehído ≤ 1 ≤ 1 ≤ 1 ≤ 1 
2,00% Cinamaldehído ≤ 1 ≤ 1 ≤ 1 ≤ 1 
0,10% Aceite de orégano ≤ 1 > 2 > 2 > 2 
0,50% Aceite de orégano ≤ 1 > 2 > 2 > 2 
1,00% Aceite de orégano ≤ 1 ≤ 2 > 2 > 2 
2,00% Aceite de orégano ≤ 1 ≤ 1 ≤ 1 ≤ 1 
0.10% Carvacrol ≤ 1 > 2 > 2 > 2 
0.50% Carvacrol ≤ 1 > 2 > 2 > 2 
1.00% Carvacrol ≤ 1 ≤ 1 > 2 > 2 
2.00% Carvacrol ≤ 1 ≤ 1 ≤ 1 ≤ 1 

Carne de res 
cocida (93% 
Magra) 

> GTE = Polifenoles de té verde 
> GTL=muestra de té en polvo 

con 20% de polifenoles de té 
verde 

> Enfriamiento de tasa única 
exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 
0.5% GTE 

12 h 15 h 18 h 21 h 
Juneja, V.K. et al., 
2007. 

> 2 > 2 > 2  
1 % GTE ! ≤ 1 > 2 > 2 !

2% GTE ! ≤ 1 ≤ 1 ≤ 1 !

0.5% GTL > 2 > 2 ! ! !

1 % GTL > 2 > 2 > 2 > 2 !

2% GTL > 2 > 2 
! ! !

 

18 Si bien los tiempos de 18 horas y 21 horas presentan menor crecimiento que el tratamiento de 15 horas, el FSIS recomienda que los establecimientos asuman que el 
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tiempo de enfriamiento m#s largo dar"a como resultado la misma cantidad si no m#s crecimiento que los resultados de 15 horas. 

Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Carne de 
cerdo molida 
y cocida 

> GTE = Polifenoles de té verde 
> GTL=muestra de té en polvo 
con 20% de polifenoles de té 
verde 
> Enfriamiento de tasa única 
exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 
0.5% GTE 

12 h 
≤ 2 

15 h 18 h 21 h 
Juneja, V.K. et al., 
2007. 

> 2 > 2 
1 % GTE ! ≤ 1 ≤ 2 > 2 !

2% GTE ! ≤ 1 ≤ 1 ≤ 1 !

0.5% GTL >2 > 2 ! ! !

1 % GTL >2 > 2 > 2 > 2 !

2% GTL ≤2 > 2 ! ! !

Scrapple de 
Cerdo 

> Sal ≤ 1,11 (g/100g) 
> Humedad ≤ 70,28 (g/100g) 
> aw ≤ 0,97 después de la 
cocción, antes del enfriamiento 
> pH ≤ 6.40 
> Cocinar a > 200 °F durante 
al menos 20 minutos 

54,4 °C (130 °F) a 27,8 °C (82 °F) ≤ 4 h 
27,8 °C (82 °F) a 7,2 °C (45 °F) ≤ 8 h 

54,4 °C (130 °F) a 26,5 °C (80 °F) ≤ 5 h 
26,5 °C (80 °F) a 7,2 °C (45 °F) ≤ 8 h 

! !

12 h 
Juneja, V.K. et al. 
2010. 

≤ 1 

14 h 

!

≤ 1 

' ' ' ' '  !

Tocino > Humo líquido (o humo 
natural) 
> > 1,6% sal 
> > 2,9% de salmuera que 
contenía: 120 ppm de nitrito de 
sodio 547 ppm de eritorbato de 
sodio 0,5% de fosfato de sodio 

54,5 °C (120 °F) a 26,7 °C 
(80 °F) en 5 horas 
26,7 °C (80 °F) a 7,2 °C (45 
°F) en 10 horas 15 h 19 

≤ 1 

! ! ! Taormina, P.J. y 
Bartholomew, G.W 
2005. 

Ham A 
(Obtenido 
comercialme
nte) 

> Sal (NaCl) 
> Nitrito de sodio 
> Eritorbato de sodio 
> Fosfatos de sodio > 

54,4 °C (130 °F) a 8,5 °C 
(47,3 °F) 
NaCl 2.4% 

15 h 
≤ 2 

18 h 
≤ 2 

21 h 
>2 

! Zaika, L. 2003. 

NaCl 3.1% ≤ 1 ≤ 1 ≤1 
! !

NaCl 3.6% ≤ 1 ≤ 1 ≤1 ! !

NaCl 4.1% ≤ 1 ≤ 1 ≤1 ! !
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19 El tocino se calentó a 120 °F (48,9ºC) con una CUT de calentamiento de 6 horas 
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Jamón B 
(comercial) 

> Sal (NaCl) 
> Nitrito de sodio 
> Eritorbato de sodio 

54,4 °C (130 °F) a  
8,5 °C (47,3 °F) 15 h 18 h 21 h 

! Zaika, L. 2003. 

NaCl 2.8% ≤ 2 > 2 ≤ 220 ! !

! > Fosfatos de sodio > NaCl 3.3% 
NaCl 3.8% 
NaCl 4.3% 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

Jamón C 
(obtenido en 
el comercio) 

> Sal (NaCl) 
> Nitrito de sodio 
> Eritorbato de sodio 
> Fosfatos de sodio > 

54,4 °C (130 °F) a  
8,5 °C (47,3 °F) 15 h 18 h 21 h 

! Zaika, L. 2003. 

NaCl 2.0% > 2 ≤ 27 > 2 ! !

NaCl 2.5% 
NaCl 3.0% 
NaCl 3.5% 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

≤ 1 
≤ 1 
≤ 1 

!

Ham > pH 6.22 
> aw 0.987 
> Nitrito 
> Eritorbato de sodio 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 

! ! 15 h 
Almacenado 
por 3 h 

15 H 
Almacenado 
por 24 h 

Redondo-Solano, 
M. et al., 2013. 

Control 
Nitrito 50 ppm 
Nitrito 100 ppm 
Nitrito 150 ppm 
Nitrito 200 ppm 
Nitrito 50 ppm eritorbato557 ppm 
Nitrito 100 ppm eritorbato 557 ppm 
Nitrito 150 ppm eritorbato 557 ppm 
Nitrito 200 ppm eritorbato 557 ppm 

! ≤ 2 
≤ 1 
≤ 1 
≤ 1 
≤ 2 
> 2 
≤ 2 
≤ 2 
≤ 2 

! > 2 
> 2 
> 2 
> 2 
≤ 1 
> 2 
> 2 
≤ 1 
≤ 1 

!

 
20 Los establecimientos deben tener en cuenta que el tiempo de tratamiento de 21 horas tuvo menos crecimiento que el tiempo de tratamiento de 18 horas y el 
tratamiento de 18 horas tuvo menos crecimiento que el tratamiento con tiempo de 15 horas. El FSIS recomienda que los establecimientos asuman que el tiempo de 
enfriamiento m#s largo dar"a lugar a la misma cantidad de crecimiento si no superior al de menor tiempo. 
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Jamón de 
músculo 
entero 

> aw (Mezcla cruda) = 0,98 
> aw (Temp pico de cocción) = 
0.97 
> Nitrito de sodio (103 - 140 ppm 

entrantes) 
> Fosfato sódico 
> Eritorbato de sodio 
> 4% concentración de salmuera 

54,4 °C (130 °F) a 
7,2 °C (45 °F) 

!

4.5 h 
≤ 1 

! ! ! ! Taormina, P.J. y 
Bartholomew, G.W 
2005. 

Chunked 
Ham (Pork) 

> aw (Mezcla cruda) = 0,97 
> aw (Temp pico de cocción) = 
0.96 
> Nitrito de sodio (103 - 140 ppm 

entrantes) 
> Fosfato sódico 
> Eritorbato de sodio 
> % concentración de salmuera 

54,44 °C (130 °F) a 
7.2°C (45°F) 

!

4.5 h 
! ! ! ! Taormina, P.J. y 

Bartholomew, G.W 
2005. 

! ! ≤ 1 ! ! ! !

 

Cerdo > pH 5.8 
> aw=0.992 
> Sal 
> Fosfato 
> SAPP=pirofosfato ácido de 

sodio (Fuente 1=Sigma-
Aldrich, Fuente 2=BK Giulini) 

> TSPP=pirofosfato tetrasódico 

54,4 °C (130 °F) a 
7,2 °C (45 °F) 6.5 h 9 h 12 h 15 h 18 h 21 h 

Singh, AA. et al., 
2010. 

! Control ≤ 1 >2 > 2 > 2 > 2 > 2 !
! SAPP1+SAPP2 ≤ 1 ≤ 1 ≤ 1 ≤ 2 > 2 > 2 !
!

SAPP1+TSPP ≤ 1 ≤ 2 > 2 > 2 > 2 > 2 
!

! SAPP2+TSPP ≤ 1 ≤ 2 > 2 > 2 > 2 > 2 !
      

Cerdo 
(Pálido, 
Suave y 
Exudativo, 
PSE) 

> pH=5.31 
> aw=0.993 
> Sal 
> Fosfato 
> SAPP Fuente 1 y 2 
> TSPP 

54,4 °C (130 °F) a 
7,2 °C (45 °F) 6.5 h 9 h 12 h 15 h 18 h 21 h' 

Singh, AA. et al., 
2010. 

Control ≤ 1 ≤ 2 ≤ 2 > 2 > 2 >2  
SAPP1+SAPP2 ≤ 1 ≤ 1 ≤ 1 ≤ 1 ≤ 1 ≤ 1 !

SAPP1+TSPP ≤ 1 ≤ 1 ≤ 1 ≤ 1 ≤ 2 >2  
SAPP2+TSPP ≤ 1 ≤ 1 ≤ 1 ≤ 1 > 2 >2  
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens 

 
Referencia 

Cerdo 
(oscuro, firme 
y seco, DFP) 

> pH=5.92 
> aw=0.992 
> Sal 
> Fosfato 
> SAPP Fuente 1 y 2 
> TSPP 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 6.5 h 9 h 12 h 15 h 18 h 21 h 

 Singh, AA. et 
al., 2010. 

Control ≤ 1 > 2 > 2 > 2 > 2 > 2   
SAPP1+SAPP2 ≤ 1 ≤ 2 ≤ 2 > 2 > 2 > 2   
SAPP1+TSPP ≤ 1 
SAPP2+TSPP ≤ 1 

≤1 
≤ 1 

> 2 
> 2 

> 2 
> 2 

> 2 
> 2 

> 2 
> 2 

 
 

! ! ! ! ! ! ! ! ! !

Carne 
acidificada de 
res, res 
molida, cerdo 
y aves 

> pH 4.74 - 6.35 
> Enfriamiento de tasa única 

exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) *21 6 h 9 h 12 h 15 h 18 h 21 h 

Juneja, V.K. 
et al 2013 

Paleta de cerdo cocida en 
rosticero (pH 6.35) ≤2 > 2 > 2 > 2 > 2 

! !

Carne de res hervida (pH 
5.63) 

! ! ≤ 1 ≤ 1 ≤ 2 ! !

Carne de res molida 
acidificada (pH 5.0) 

! ! ! ! ≤ 1 > 2  

Carne de aves acidificada 
(pH 4.77) 

! ! ! ! ! ≤ 1  
! ! ! ! ! ! ! !

Bolonia 
(carne de res, 
cerdo, pollo) 

> aw (Mezcla cruda) = 0,97 
> aw (Temp pico de cocción) = 

0.96 
> Nitrito de sodio (103 - 140 ppm 

entrantes) 
> Fosfatos de sodio y potasio 
> Eritorbato de sodio 
> 4% concentración de salmuera 

54,44 °C (130 °F) a  
7,2 °C (45 °F) 4.5 h 

! ! ! !  Taormina, 
P.J., 
Bartholome
w, G.W., and 
Dorsa, W.J 
2003. 

! ≤ 1 ! ! ! ! '
! ! ! ! ! ! '

 

 

 

21 *S!lo se reportan los resultados de bajo nivel de in!culo. 
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Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Pavo 
(Pechuga de 
pavo 
inyectada) 

>   pH = 5,26 a 6,11 
>   aw=0.987 
>   Sal 
> Lactato cálcico 
> Lactato potásico 
> Lactato de sodio 
> > Tetrapirofosfato de potasio 

54,4 °C (130 °F) a 7,2 °C (45 
°F) 

6.5 h 9 h 12 h 15 h 18 h 21 h Velugoti, P.R. 
Bohra, L.K., 
Juneja, V.J., a 
Thippareddi, 2007.  
nd H. 

Control ≤ 1 > 2 > 2 > 2 > 2 > 2 
Lactato cálcico 1% ≤ 1 ≤ 1 ≤ 2 ≤ 2 > 2 > 2 
Lactato cálcico 2% 

! !
≤ 1 ≤ 1 ≤ 1 ≤ 1 

! Lactato cálcico 3% ! ! ≤ 1 ≤ 1 ≤ 1 ≤ 1 

 

!

! Lactato cálcico 4,8% ! ! ≤ 1 ≤ 1 ≤ 1 ≤ 1 !

Lactato postásico 1% ≤ 1 ≤ 2 > 2 > 2 > 2 > 2 !

Lactato potásico 2% ≤ 1 ≤ 1 ≤ 1 ≤ 2 ≤ 2 > 2 !

Lactato potásico 3% 
Lactato potásico 4,8% 

! ! ≤ 1 
≤ 1 

≤ 1 
≤ 1 

≤ 1 
≤ 1 

≤ 1 
≤ 1 

!

Lactato sódico 1% ≤ 1 ≤ 1 ≤ 1 > 2 > 2 > 2 !

Lactato sódico 2% ≤ 1 ≤ 1 ≤ 1 ≤ 2 > 2 > 2 !

Lactato sódico 3% 
Lactato sódico 4% 

! ! ≤ 1 
≤ 1 

≤ 1 
≤ 1 

≤ 1 
≤ 1 

≤ 1 
≤ 1 

!

! ! ! ! ! ! ! ! ! ! !

Pechuga de 
Pavo Estilo 
Fiambre 

> Al menos 75 ppm de nitrito de 
una fuente natural y al menos 
500 ppm de ascorbato de una 
fuente natural O 

54,4 °C (130 °F) a 26,5 °C (80 °F) ≤ 5 h 
26,5 °C (80 °F) a 7,2 °C (45 °F) ≤ 10 h 

!

15 h 

! ! King, A.M., et al., 
2015 

! ! ! ≤ 1 ! ! !
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! > Al menos 100 ppm de nitrito de 
una fuente natural y al menos 
250 ppm de ascorbato de una 
fuente natural 

! ! ! ! ! ! ! ! !

 
 

Este Ap!ndice no se considera un soporte adecuado por s" solo porque no proporciona los detalles de cada estudio (como la concentraci#n de sal y otros 
ingredientes) que un establecimiento necesita para determinar si el estudio es representativo del proceso real. Los establecimientos deben tener la copia 
completa del art"culo en archivo como parte de su documentaci#n de soporte para determinar los niveles de los par$metros de operaci#n cr"ticos utilizados. 

 

Producto 
Parámetros Operativos Críticos 
Proporcionados 

Condiciones experimentales para la Enfriamiento / Crecimiento de C. 
perfringens Referencia 

Pollo Molido 
Cocido 

> GTE = Polifenoles de té verde 
> GTL=muestra de té en polvo 

con 20% de polifenoles de té 
verde 

Enfriamiento de tasa única 
exponencial 

54,4 °C (130 °F) a  
7,2 °C (45 °F) 12 h 15 h 18 h 21 h 

! Juneja, V.K. et al., 
2007. 

0.5% GTE > 2 > 2 > 2 !

1 % GTE ! ≤ 1 ≤ 1 ≤ 2 ! !

2% GTE ! ≤ 1 ≤ 2 ≤ 122 ! !

0.5% GTL > 2 > 2 ! ! ! !

1 % GTL > 2 > 2 ≤ 223 > 2 ! !

2% GTL > 2 > 2 ! ! ! !
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22 Los establecimientos deben tener en cuenta que el tiempo de tratamiento de 21 horas tuvo menos crecimiento que el tiempo de tratamiento de 18 horas. El FSIS 
recomienda que los establecimientos asuman que el tiempo de enfriamiento m#s largo dar"a lugar a la misma cantidad de crecimiento, si es que no es superior al del 
menor tiempo. 
23 Los establecimientos deben tener en cuenta que el tiempo de tratamiento de 18 horas tuvo menos crecimiento que el tiempo de tratamiento de 15 horas. El FSIS 
recomienda que los establecimientos asuman que el tiempo de enfriamiento m#s largo dar"a lugar a la misma cantidad de crecimiento, si es que no es superior al del 
menor tiempo. 



115 !

No	son	aceptables	los	artículos	de	publicación	sin	soporte	adicional	
	

La tabla anterior resume los art!culos de publicaci"n que se pueden utilizar como soporte. Los 
siguientes tres art!culos no son aceptables como soporte porque el FSIS ha identificado errores 
metodol"gicos o defectos en la investigaci"n o la informaci"n: 

 
• #$%&'($)*+,-.-/+#$001*+2-3-/+4)&056+7-8-/+9(:$'+;-9-/+<)=1$+<-7-/+4$*>1((6+,-/+
#$0?1%+7-@-/+;*A)0%+B-.-/+$%?+C$5&((/+D-B-+EFGG-+,(>&0%$>15&+466(1%H+
806=&?)0&*+I60+<$0H&/+9%>$=>+7&$>+806?)=>*+>6+,=:1&5&+C>$A1(1J$>16%+
71=06A16(6H1=$(+8&0I60K$%=&+C>$%?$0?*-+L806=&?1K1&%>6*+$(>&0%$>156*+?&+
&%I01$K1&%>6+M$0$+(6*+M06?)=>6*+H0$%?&*+?&+=$0%&+1%>$=>$+M$0$+(6H0$0+($+(6*+
&*>N%?$0&*+?&+?&*KM&O6+?&+&*>$A1(1J$=1"%+K1=06A1$%$P-+D6)0%$(+6I+Q66?+
806>&=>16%-+R6(-+STU+GFGV+GFW-+

!

• D)%&X$/+R-2-/+C%Y?&0/+;-8-/+$%?+4YH%$06Z1=JV80656*>/+7-+G[[T-+9%I()&%=&+6I+
466(1%H+\$>&+6%+;)>H06Z>:+6I+4(6*>01?1)K+M&0I01%H&%*+CM60&*+1%+466'&?+
]06)%?+3&&I-L9%I()&%=1$+?&+($+>$*$+?&+&%I01$K1&%>6+&%+&(+=0&=1K1&%>6+?&+&*M60$*+
?&+4(6*>01?1)K+M&0I01%H&%*+&%+=$0%&+?&+0&*+=6=1?$P-+D6)0%$(+6I+Q66?+806>&=>16%-+
WSU+GF^_VGF^S-+

!

• C>&&(&/+Q-7-+$%?+B01H:>+2-#-+EFFG-+466(1%H+\$>&+`II&=>+6%+;)>H06Z>:+6I+
4(6*>01?1)K+M&0I01%H&%*+1%+466'&?/+\&$?YV>6V`$>+a)0'&Y+30&$*>+\6$*>*-+L`I&=>6+
?&+($+>$*$+?&+&%I01$K1&%>6+&%+&(+=0&=1K1&%>6+?&+4(6*>01?1)K+M&0I01%H&%*+
06*>1J$?6*+?&+M$56+=6=1?6*+\a`P+86)(>0Y+C=1&%=&-+bFU+bG_VbG^-+

!

`(+QC9C+%6+0&=6K1&%?$+$+(6*+&*>$A(&=1K1&%>6*+)>1(1J$0+c%1=$K&%>&++&*>6*+>0&*+$0>!=)(6*+
?&A1?6+$+(6*+&0060&*+K&>6?6("H1=6*+1?&%>1I1=$?6*/+*1%+>&%&0+*6M60>&+$?1=16%$(-+C1+)%+
&*>$A(&=1K1&%>6+?&=1?&+)>1(1J$0+)%6+?&+&*>6*+$0>!=)(6*+=6K6+*6M60>&+M$0$+*)+M06=&*6+
?&+&*>$A1(1J$=1"%/+&(+QC9C+0&=6K1&%?$+d)&+&(+&*>$A(&=1K1&%>6+0&=6M1(&+?$>6*+
$?1=16%$(&*+L&X&KM(6/+?$>6*+K1=06A16("H1=6*+6A>&%1?6*+&%+M($%>$+6+)%+&*>)?16+?&+
?&*$I!6+?&+1%6=)($=1"%P+M$0$+$A60?$0+(6*+M06A(&K$*+?&*=01>6*+$+=6%>1%)$=1"%-+
!

<$+*1H)1&%>&+1%I60K$=1"%+&eM(1=$+(6*+&0060&*+?&+K&>6?6(6H!$+6+?&I&=>6*+d)&+&(+QC9C+:$+
1?&%>1I1=$?6+&%+=$?$+)%6+?&+(6*+>0&*+$0>!=)(6*+=6%+M06A(&K$*-+
!

Alternative Cooling Procedures for Large, Intact Meat Products to Achieve Stabilization 
Microbiological Performance Standards (Procedimientos de enfriamiento alternativos para 
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productos grandes de carne intacta para lograr los estNndares de desempeOo de estabilizaci"n 
microbiana)(Haneklaus et al., 2011) 

 
`(+QC9C+%6+0&=6K1&%?$+$+(6*+&*>$A(&=1K1&%>6*+)>1(1J$0+&*>&+$0>!=)(6+c%1=$K&%>&+?&A1?6+
$(+Kf>6?6+)>1(1J$?6+M60+(6*+$)>60&*+M$0$+K&?10+($+=$0H$+A$=>&01$%$+&%+&(+M06?)=>6+I1%$(-+
`%+&*>&+$0>!=)(6/+(6*+=6%>&6*+?&+&*M60$*+?&+4-+M&0I01%H&%*+*&+)>1(1J$06%+M$0$+K&?10+($+
=$0H$+A$=>&01$%$+&%+&(+M06?)=>6+I1%$(+Y+M$0$+?&>&0K1%$0+($+*$()A01?$?+?&(+M06?)=>6-+C1+
A1&%+K&?10+(6*+=6%>&6*+?&+&*M60$*+?&+4-+M&0I01%H&%*+*&+=6%*1?&0$+)%+Kf>6?6+$M06M1$?6+
M$0$+=)$%>1I1=$0+(6*+%15&(&*+1%1=1$(&*+?&+*1&KA0$+?&+4-+M&0I01%H&%*+/+($+K&?1?$+I1%$(+?&+($+
=$0H$+A$=>&01$%$+?&A&+1%=()10+)%$+K&?1?$+?&+(6*+%15&(&*+?&+&*M60$*+Y+($*+=f()($*+
5&H&>$>15$*-+QC9C+0&=6K1&%?$+d)&+(6*+&*>$A(&=1K1&%>6*+K1?$%+($*+=f()($*+5&H&>$>15$*+
$?&KN*+?&+(6*+%15&(&*+?&+&*M60$*/+M60d)&+?)0$%>&+($+&*>$A1(1J$=1"%/+($*+&*M60$*+?&+4-+
M&0I01%H&%*+M)&?&%+H&0K1%$0+Y+=6%5&0>10*&+&%+=f()($*+5&H&>$>15$*-+g%$+5&J+d)&+($*+
=f()($*+5&H&>$>15$*+$(=$%J$%+)%+%15&(+=0!>1=6/+Y+&(+$(1K&%>6+=6%>$K1%$?6+*&+=6%*)K&/+
$(H)%$*+?&+($*+=f()($*+*6A0&51510N%+*)+M$*6+:$=1$+&(+&*>"K$H6+Y+M06?)=10N%+>6e1%$+
?)0$%>&+($+&*M60)($=1"%+&%+(6*+1%>&*>1%6*+Y+&*>6+=$)*$+($+&%I&0K&?$?-+
!

R$016*+&*>)?16*+M)A(1=$?6*+LD)%&X$/+a:1MM$0&??1/+Y+Q01&?K$%/+EFF^h+D)%&X$/+3$01/+
9%$>*)/+2$Z$K$>6/+Y+Q01&?K$%/+EFFSh+C$A$:/+D)%&X$/+Y+Q)%H/+EFFTh+CN%=:&JV+8($>$/+
,KfJd)1>$/+3($%'&%*:1M/+3)0*6%/+D)%&X$/+Y+a:1MM$0&??1/+EFFWh+R&()H6>1/+

+

\$X$H6M$(/+D)%&X$+Y+a:1MM$0&??1/+EFFSP+:$%+)>1(1J$?6+M$0NK&>06*+?&+&*>$A1(1J$=1"%+
*1K1($0&*+$+(6*+)>1(1J$?6*+&%+#$%&'($)*+&>+$(-+LEFGGP+$0>!=)(6+i1-&-/+&%I01$K1&%>6+?&+GE[/[+
jQ+LWT/T+j4P+$+TW+jQ+LS/E+j4P+&%+[/+GE/+6+GW+:60$*k+M$0$+K&?10+&(+>6>$(+?&+=0&=1K1&%>6+?&+
4-+M&0I01%H&%*+&%+M06?)=>6*+?&+=$0%&+?&+=&0?6+Y+0&*+=6=1%$?6*+Y+%6+=)0$?6*+d)&+*&+
&%I0!$%+&eM6%&%=1$(K&%>&-+`*>6*+&*>)?16*+:$%+?&K6*>0$?6+d)&/+=)$%?6+*&+)>1(1J$%+
&*>6*+M06=&*6*/+)%+=0&=1K1&%>6+*1H%1I1=$>156+L$)K&%>6+l+G+<6HP+?&+4-+M&0I01%H&%*+*&+
M06?)=&-+<$+=$%>1?$?+>6>$(+?&+=0&=1K1&%>6+?&+4-+M&0I01%H&%*+5$01"+?&+G/SE+$+W/_SV<6H+
?&M&%?1&%?6+?&(+&eM&01K&%>6+Y+?&+(6*+I$=>60&*+1%>0!%*&=6*+?&(+M06?)=>6+LM60+&X&KM(6/+&(+
M#/+M60=&%>$X&+?&+*$(+Y+M60=&%>$X&+?&+I6*I$>6P+LD)%&X$+&>+$(-/+EFF^h+D)%&X$+&>+$(-/+EFFSh+
C$A$:+&>+$(-/+EFFTh+CN%=:&JV8($>$+&>+$(-/+EFFWh+R&()H6>1+&>+$(-/+EFFSP-+QC9C+=0&&+d)&+
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Influence of Cooling Rate on Outgrowth of C. perfringens Spores in Cooked Ground Beef 
(Influencia de la tasa de enfriamiento en el crecimiento de esporas de C. perfirgens en carne de res 
cocida) (Juneja et al., 1994) 
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Cooling Rate Effect on Outgrowth of C. perfringens in Cooked, Ready-to-Eat Turkey Breast Roasts 
(Efecto de la tasa de enfriamiento sobre el crecimiento de C. perfringens en rostizados de pechuga 
de pavo RTE)(Steele and Wright, 2001) 
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