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INTRODUCTION

Recent research (6) has shown s u l f u r  d io x id e  de lays b o tu l in a l  ou tgrowth in  temperature abused pe r ish ab le  
canned comminuted pork. More than 100 pg/g s u l f u r  d io x id e  was req u ire d  to  cause s ig n i f i c a n t  i n h i b i t i o n  
o f  a ta r g e t  b o tu l in a l  spore le v e l  o f  100/g. The a d d i t io n  o f  40 pg/g sodium n i t r i t e  reduced the e f f i c a c y  
o f  s u l f u r  d io x id e .

P o te n t ia l  replacements f o r  p a r t ,  o r  a l l ,  o f  the n i t r i t e  in  pe r is h a b le  meat should be evaluated by tempera
tu re  abuse a f t e r  a per iod  o f  t y p ic a l  comnercia l r e f r ig e r a te d  s torage ( 3 ) .  The r e s u l t s  o f  two such te s ts  
are desc r ibed . A lso ,  data from f i v e  t e s t  l o t s  have been compared to  le a rn  whether the e f f i c a c y  o f  s u l fu r  
d io x id e  i s  in f lue nced  by the le v e l  o f  b o tu l in a l  spores.

MATERIALS AND METHODS

The C. bo tu linum inoculum cons is ted  o f  a m ix tu re  o f  f i v e  type A and f i v e  type B s t r a in s  prepared as 
descr ibed e a r l i e r  ( 5 ) .  The mixed spore suspension was heated a t  80C f o r  15 minutes and added to  the 
meat du r ing  fo rm u la t io n  to  o b ta in  a ta r g e t  le v e l  o f  100 spores/g o f  p roduc t.

Except as o therw ise  in d ic a te d ,  p e r ish ab le  canned comminuted pork was fo rm u la ted ,  In o c u la te d ,  processed 
and c h i l l e d  as p re v io u s ly  descr ibed ( 1 ) .  Sodium m e t a b is u l f i t e  (Na2S205; A l l i e d  Chemical C o rp . , New York) 
was added as the source o f  s u l f u r  d io x id e  on the basis  o f  the w e igh t  o f  meat in  the fo rm u la t io n .  Since 
i t  has been repo r ted  th a t  sodium m e t a b is u l f i t e  y ie ld s  about 67% s u l f u r  d io x id e  ( 2 ) ,  296 pg/g o f  sodium 
m e t a b is u l f i t e  was added to  o b ta in  200 pg/g o f  s u l f u r  d io x id e .  Sodium n i t r i t e  was added a t  a le v e l  o f  40 
pg/g on the bas is  o f  the we ight o f  meat in  the fo rm u la t io n .  Sodium Isoascorba te  was om it ted  in  these 
t e s t s .  Product was fo rm u la ted  w i th  a) 50, 100 o r  200 pg/g s u l f u r  d io x id e ,  a lon e ,  o r  b) 200 pg/g s u l f u r  
d io x id e  p lus  40 pg/g sodium n i t r i t e .  T w en ty - f ive  cans o f  each v a r ia b le  were placed a t  27C a f t e r  s to r in g  
a t  4.4C f o r  0, 10 o r  26 weeks.

The f i r s t  f i v e  cans to  swell a t  27C were assayed f o r  to x in  as descr ibed e a r l i e r  ( 6 ) .  In  these t e s t s ,  63 
ou t  o f  65 samples tes ted  were t o x ic .

The e f f e c t  o f  spore le v e l  on the a n t i b o tu l i n a l  e f f i c a c y  o f  s u l f u r  d io x id e  was determined by comparing data 
from f i v e  t e s t  l o t s  performed s ince 1978. The data cons is ted  o f  p roduct fo rm u la ted  w i th  200 pg/g s u l f u r  
d io x id e ,  a lone, and a t a r g e t  le v e l  o f  100 spores/g o f  p ro du c t .  Spore le v e ls  were determined using a th ree  
tube MPN procedure as p re v io u s ly  descr ibed (1 ) .  The spore le v e ls  remaining a f t e r  p rocessing were 27, 49, 
124, and 310/g. These es t im ates  are geometr ic means from 6 cans analyzed in  one t e s t  (4 9 ) ,  9 cans in  two 
t e s ts  (27 and 310), and 5 in  the f o u r t h  t e s t  (120).  The produc t  having 310 spores/g were tes ted  in  d u p l i 
ca te  w i th  two se p a ra te ly  prepared batches o f  p roduc t.

RESULTS AND DISCUSSION

Data in  F igure 1 show t h a t  ho ld ing  product f o r  10 weeks a t  4.4C d id  no t  a l t e r  the p a t te rn s  o f  i n h i b i t i o n  
du r ing  subsequent abuse a t  27C when 50, 100 o r  200 pg/g o f  s u l f u r  d io x id e  were added.

Data in  F igure 2 shows the a d d i t io n  o f  40 pg/g o f  sodium n i t r i t e  s i g n i f i c a n t l y  reduced the a n t i b o t u l i n a l  
e f f i c a c y  o f  200 pg/g o f  s u l f u r  d io x id e .  There appears to have been f u r t h e r  loss  o f  I n h i b i t i o n  as t h i s  
produc t  was held f o r  10 and 26 weeks a t  4.4C p r i o r  to  abuse. Product fo rm u la ted  w i th  200 pg/g o f  s u l f u r  
d io x id e ,  a lone ,  showed v a ry ing  degrees o f  i n h i b i t i o n  when abused a f t e r  0, 10 o r  26 weeks a t  4.4C; a l 
though, s u b s ta n t ia l  b o tu l in a l  i n h i b i t i o n  e x is te d  even a f t e r  10 and 26 weeks o f  r e f r ig e r a te d  s torage.

Considerable v a r i a t i o n  in  the degree o f  b o tu l in a l  i n h i b i t i o n  was observed in  f i v e  t e s t  l o t s  prepared 
s ince  1978 w i th  200 pg/g o f  s u l f u r  d io x id e  (F igu re  3 ) .  In  each t e s t  the ta r g e t  b o tu l in a l  spore le v e l  was 
100/g and w i th  n i t r i t e  and isoasco rba te  being om it ted  from the fo rm u la t io n .  Considerable v a r i a t io n  in  
i n h i b i t i o n  has been rep o r ted  f o r  sodium n i t r i t e  when tes ted  under s im i l a r  c o n d i t io n s  (3 ,  4 ) .  One po s s ib le  
exp la na t io n  f o r  the  v a r i a t io n  in  the produc t  prepared w i th  200 pg/g o f  s u l f u r  d io x id e  1s the le v e l  o f  
spores remaining a f t e r  p rocess ing .  The two l o t s  having the h igh es t  le v e l  o f  spores (310 /g )  showed less  
i n h i b i t i o n  than p roduct w i th  the lowest le v e l  o f  spores (27 and 4 9 /g ) .
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FIGURES

F1g. 1. E f fe c t  o f  r e f r ig e r a te d  s torage p r i o r  to  temperature abuse on b o tu l in a l  i n h i b i t i o n  in  p e r ish ab le  
canned cured pork fo rm u la ted  w i th  s u l f u r  d io x id e  (200 pg /g) o r  s u l f u r  d io x id e  (200 pg /g )  p lus 
sodium n i t r i t e  (40 pg /g )  and a ta r g e t  le v e l  o f  100 spo res /g .

F ig. 2. E f fe c t  o f  r e f r ig e r a te d  s torage p r i o r  to  temperature abuse on b o tu l in a l  I n h i b i t i o n  in  p e r ish ab le  
canned cured pork fo rm u la ted  w i th  s u l f u r  d io x id e  (50, 100, o r  200 pg /g) and a ta r g e t  le v e l  o f  
100 spores /g .

Fig. 3. E f fe c t  o f  b o tu l i n a l  spore le v e l  on i n h i b i t i o n  1n p e r ish ab le  canned cured pork fo rm u la ted  w i th  
200 pg/g s u l f u r  d io x id e .  Spore le v e ls  remaining a f t e r  processing were 49, 27, 310, 124, and 
310, r e s p e c t iv e ly ,  coun te rc lockw ise  from top r i g h t  f i g u r e .  Product was placed a t  27C on the 
day o f  manufacture.
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