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5j)  A  method  for  the  packaging  of  meat. 
(st)  A  method  for  packaging  of  meat  so  that  with  the  aid  of 
pressurised  carbon  dioxide  in  the  packaging  (1)  its  preserva- 
tion  time  is  lengthened.  The  excess  pressure  of  the  carbon 
dioxide  existing  in  the  package  at  the  beginning  is  dis- 
charged  through  its  valve  (2).  The  excess  pressure  is 
achieved  by  adding  a  sufficient  amount  of  carbon  dioxide  ice 
into  the  package.  The  excess  pressure  is  most  suitably  held 
in  the  package  over  a  period  of  0,  5  -  1,0  hours. 
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T h i s   I n v e n t i o n   c o n c e r n s   a  m e t h o d   f o r  t h e   p a c k a g i n g   of  m e a t ,   s c  

t h a t   i t s   p r e s e r v a t i o n   l i f e   is  l e n g t h e n e d   w i t h  t h e   a i d   of  c a r b o n  

d i o x i d e .  

An  e a r l i e r   m e t h o d   is  known  f o r   m e a t   p a c k a g i n g   in  a  g a s - t i g h t  

p a c k   when  t h e   p r e s e r v a t i o n   l i f e   of  the   meat   i s   i m p r o v e d   by  a d d i n g  

i n t o   t h e   p a c k a g e   a  p r o t e c t i v e   g a s ,   fo r   e x a m p l e   w i t h   t he   a id   o f  

c a r b o n   d i o x i d e .   The  c a r b o n   d i o x i d e   r e d u c e s   t h e   pH  v a l u e   at  t h e  

mea t   s u r f a c e   when  m i c r o b i c   g r o w t h   is  r e d u c e d .   A  m e t h o d   has  b e e n  

d e s c r i b e d   in  GB  p u b l i c a t i o n   1  186  978  in  w h i c h   a  m i x t u r e   of  o x y g e n  
and  c a r b o n   d i o x i d e   is  u s e d   as  a  p r o t e c t i v e   g a s .  

From  e a r l i e r   on  a  v a l v e - p a c k a g i n g  i s   a l s o   known  w h i c h   has  b e e n  

used   f o r   g a s e o u s   or  g a s - f o r m i n g   f l u i d   p a c k a g i n g .   The  p a c k a g i n g   i s  

d e s c r i b e d   in  GE  p u b l i c a t i o n   9 5 6 1 2 3 .  

The  p u r p o s e   of  t h i s   i n v e n t i o n   i s   to  make  t h e   i n f l u e n c e   of  the   p r o -  
t e c t i v e   gas   more   e f f e c t i v e   f o r   i n m p r o v e m e n t   of   m e a t   p r e s e r v a t i o n .  

I t   i s   c h a r a c t e r i s t i c   to   t h e   m e t h o d   a c c o r d i n g   to  t h e   i n v e n t i o n   t h a t  

t h e   e x c e s s   p r e s s u r e   of  t h e   c a r b o n   d i o x i d e   c a s   p r e s e n t   in  p a c k a g i n g  

a t   t h e   b e g i n n i n g   d i s c h a r c e s   t h r o u g h   the   v a l v e   in  i t .   Due  to  t h e  

e x c e s s   p r e s s u r e   t h e   d i s s o l u t i o n   c f   the   c a r b o n   d i o x i d e   i n t o   t he   m e a t  

is  i m p r o v e d .  

In  u s i n g   a  g a s - t i g h t   v a l v e d   p a c k a g i n g   f o r   t h e   p r e s e r v a t i o n   of  f r e s h  

m e a t ,   so  t h a t   a  s u f f i c i e n t   q u a n t i t y   of  c a r b o n   d i o x i d e   i ce   i s   p l a c -  

ed  in  t h e   p a c k a g e   t o g e t h e r   w i t h   t h e  m e a t ,   as  much  as  d o u b l e d  

p r e s e r v a t i o n   l i v e s   a re   a t t a i n e d .   On  the   b a s i s   of  r e s e a r c h e s   p e r -  
f o r m e d   a t   H e l s i n k i   U n i v e r s i t y   t he   p r e s e r v a t i o n   m e t h o d   is  p a r t i c u l -  
a r l y   w e l l - s u i t e d   to  t he   p r e s e r v a t i o n   of  p o r k   m e a t .  

The  i n c r e a s e d   p r e s e r v a t i o n   i s   f o u n d e d   on  t he   i n f l u e n c e   of  t he   e x -  

c e s s   p r e s s u r e   g a s e f i c a t i o n   of  t h e   c a r b o n   d i o x i d e   on  t he   p a s s i f i c a t -  

ion  of  t he   b a c t e r i a l   f l o r a .   I t   i s   of  f u n d a m e n t a l   s i g n i f i c a n c e   i n  

t h e   m e t h o d   in   q u e s t i o n   t h a t   e x c e s s   p r e s s u r e   i s   f o r m e d   in  the   p a c k a g -  

ing   f o r   0 . 5  -   1  h,  w h i c h   c o n c l u s i v e l y   i m p r o v e s   t h e   e f f e c t s   of  t h e  



c a r b o n   d i o x i d e .  

The  e x c e s s   p r e s s u r e   can  be  r e g u l a t e d   by  c h a n g i n g   t h e   c o n s t r u c t i o n  

o f   t h e   v a l v e .  

I t   i s   an  a d v a n t a g e   of   t h i s   m e t h o d ,   as  c o m p a r e d   tc  n o r m a l   g a s  

p a c k a g i n g ,   t h a t   an  e x c e s s   q u a n t i t y   of  c a r b o n   d i o x i d e   i s   a d d e d  

w h i c h   can  d i s c h a r g e   u n d e r   p r e s s u r e   t h r o u g h   t h e   v a l v e .  

The  i n v e n t i o n   and  i t s   d e t a i l s   a r e   d e s c r i b e d   more   c l o s e l y   in  t h e  

f o l l o w i n g   by  r e f e r r i n g   to   t h e   d r a w i n g s   in  w h i c h :  

F i g .   1  p r e s e n t s   one  v a l v e   p a c k a g i n g   to  be  a p p l i e d   f o r   use   in  t h e  

m e t h o d   and  F i g u r e s   2-4  p r e s e n t   s c h e m a t i c a l l y   a l t e r n a t i v e   s o l u t i o n s  

f o r   l o c a t i n g   t h e   v a l v e s .  

The  g a s -   and  a r o m a  t i g h t   p a c k a g i n g   m a t e r i a l   i s   c o m p o s e d   of   a  

s i m p l e   g a s - t i g h t   p l a s t i c   f i l m   o r   i t s   v a r i o u s   l a m i n a t i o n s .   T h e  

p a c k a g e   i s   f u r n i s h e d   w i t h   a  s p e c i a l   g a s   v a l v e .   The  p a c k a g e   i s  

f o r m e d   and  c l o s e d   by  s e a m i n g ,   f o r   e x a m p l e   by  h e a t   s e a m i n g   or  b y  

g l u i n g .   The  v a l v e   i s   f o r m e d   t o g e t h e r   w i t h   t h e   s e a m i n g   in  such   a  

way  t h a t   a t   a  s u i t a b l e   p o s i t i o n   a  l a b y r i n t h i n e   p a s s a g e   i s   f o r m e d  

in   t h e   p a c k a g e .   In  t h e   a c c o m p a n y i n g   d r a w i n g s   t h e   p a c k a g i n g   i s  

m a r k e d   w i t h   r e f e r e n c e   n u m b e r   1  and  t h e   p a s s a g e   f o r m e d   by  t h e   v a l v e  

i s   a t   t h e   a r e a   2.  The  o p e n i n g   c o n n e c t i n g   to   t h e   p a c k a g i n g   s p a c e  

to   be  u s e d   i s   a t   3  and  t h e   o p e n i n g   to  t h e   o u t s i d e   a i r   i s   a t   4 .  

The  m e a t   to   be  p a c k e d   i s   p l a c e d   in   t h e   p a c k a g e   t o g e t h e r   w i t h   t h e  

c a r b o n   d i o x i d e   i c e   and  t h e   p a c k a g e   i s   c l o s e d   and  t h e   a i r   e x t r a c t e d  

f rom  i t   as  c a r e f u l l y   as  p o s s i b l e .   The  c a r b o n   d i o x i d e   i c e   g a s e f i é s  

i n s i d e   t he   p a c k a g e .   As  t h e   p r e s s u r e   r i s e s   i n s i d e   t h e   gas   c a n  

s l o w l y   d i s c h a r g e   i n t c   t h e   s u r r o u n d i n g   s p a c e   a l o n g   t h e   l a b y r i n t h .  

When  the   p r e s s u r e   has   e q u a l i s e d   t h e   f i l m   m a t e r i a l s   of  w h i c h   t h e  

l a b y r i n t h   a r e   c o m p o s e d   a r e   p r e s s e d   f a s t   t o g e t h e r   and  t h e y   c l o s e   t h e  

p a s s a g e .   The  t i m e   of   t h e   c a r b o n   d i o x i d e   d i s c h a r g e   can  be  r e g u l a t e d  

by  s u i t a b l y   s e l e c t i n g   t h e   l e n g t h  o f   t h e   v a l v e   l a b y r i n t h s   2  and  t h e  

s i z e   of   t h e   o p e n i n g s   3  and  4 



The  p a c k a g i n g   m a t e r i a l   can  be,   f o r   e x a m p l e ,   l a m i n a t e s ,   in  w h i c h  

t h e  p o l y a m i d e -   or   p o l y e s t e r   f i l m   and  p o l y e t h y l e n e   f i l m ,   a re   l a m i n -  
a t e d   t o g e t h e r ,   or   p o l y a m i d e   and  p o l y p r o p y l e n e   f i l m .   The  p a c k a g e  
is   f u r n i s h e d   to   a d v a n t a g e   w i t h   a t   l e a s t   two  v a l v e s   ( F i g u r e s   2 - 4 ) .  

The  f o l l o w i n g   e x a m p l e   i l l u s t r a t e s   more   c l o s e l y   an  a p p l i c a t i o n  

a c c o r d i n g   to  t h e   i n v e n t i o n .  

E x a m p l e :  

A  2  kg.   p o r k   c h o p   l i n e   was  p a c k e d   w i t h   t he   a f o r e m e n t i o n e d   m e t h o d   s o  
t h a t   15  g  c a r b o n   d i o x i d e   i c e   was  a d d e d   in  t h e   v a l v e   p a c k a g e .   T h e  

s i z e   of   t h e   p a c k a g e   u s e d   was  3 0 0 x 4 0 0   mm.  Tha  p a c k a g e   had  a  d o u b l e  

v a l v e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   w i d t h   of  w h i c h   was  30  mm. 
The  p a c k a g i n g   m a t e r i a l   was  n y l o n & p o l y e t h y l e n e   l a m i n a t e ,   t he   l a y e r  

t h i c k n e s s e s   of  w h i c h   were   20  and  70  m i c r o n s .  

The  e x c e s s   p r e s s u r e   of   t he   c a r b o n   d i o x i d e   i n s i d e   t h e   p a c k a g e   r o s e .  

0,5  m  VP,  f rom  w h e r e   i t   d r o p p e d   o v e r   a b o u t   an  h o u r ,   to   n o r m a l  

t h e   c a r b o n   d i o x i d e   p a r t l y   d i s s o l v i n g   i n t o   t h e   f i b r e s .   A  p o r t i o n   o f  

t h e   c a r b o n   d i o x i d e   e s c a p e s   t h r o u g h   t h e   v a l v e s .  

In  p e r f o r m a n c e   o f   s e n s o r y   and  m i c r o b i o l o g i c a l   t e s t s   t he   f o l l o w i n g  

r e s u l t s   w e r e   a c h i e v e d   w i t h   v a r i o u s   p r e s e r v a t i o n   t i m e s :  

The  a f o r e m e n t i o n e d   s e n s o r y   e v a l u a t i o n   was  a  mean   f i g u r e   g i v e n   by  a  
p a n e l   c o m p o s e d   o f   4-6  e x p e r t s   on  t h e   f o l l o w i n g   s c a l e   of  v a l u e s  

3  =  n o r m a l  

2  =   s l i g h t l y   c h a n g e d  

1  =   c l e a r   c h a n g e  

0  =  s t r o n g   c h a n g e  



As  a  c o n c l u s i o n ,   i t   can   be  n o t e d   t h a t   t h e   p o r k   mea t   w a s  

w e l l   p r e s e r v e d   in   t he   p a c k a g e .   The  a b o v e   r e s u l t s   a r e   m e a n  

v a l u e s   of   s e v e r a l   m e a s u r e m e n t s .  



1.  A  m e t h o d   f o r   p a c k i n g   m e a t   sc  t h a t   w i t h   t h e   a i d   of  c a r b o n  

d i o x i d e   i n   t h e   p a c k a g i n g  ( 1 )  t h e   preservation life is lengthened 

c  h a r  a c  t  e  r  i  s  e  d  in  t h a t   t he   e x c e s s   p r e s s u r e   of  t h e  

c a r b o n   d i o x i d e   in  t h e   p a c k a g i n g   d i s c h a r g e s   o u t   o t   t h e   p a c k a g i n g  

t h r o u g h   t h e   v a l v e   in  i t   ( 2 ) .  

2.  A  m e t h o d   a c c o r d i n g   to  t h e   p a t e n t   c l a i m   1  c h  a  r  a c t  e  r -  

i  s e d   in  t h a t   t h e   e x c e s s   p r e s s u r e   i s   a c h i e v e d   by  a d d i n g   a  

s u f f i c i e n t   q u a n t i t y   of  c a r b o n   d i o x i d e   i c e   i n t o   t h e   p a c k a g i n g   ( 1 ) .  

3.  A  m e t h o d   a c c o r d i n g   to  t h e   p a t e n t   c l a i m s   1  or   2  c h  a r  a c t -  

e  r  i  s  e  d   in  t h a t   e x c e s s   p r e s s u r e   i s   h e l d   in   t h e   p a c k a g i n g   (1) 

f o r   a  p e r i o d   of   a b o u t   0 , 5 . . . 1 , 0   h o u r s .  



The  p a c k a g i n g   m a t e r i a l   can   be ,   f o r   e x a m p l e ,   l a m i n a t e s ,   in  w h i c h  

t h e   p o l y a m i d e -   or   p o l y e s t e r   f i l m   and  p o l y e t h y l e n e   f i l m ,   a r e   l a m i n -  

a t e d   t o g e t h e r ,   or  p o l y a m i d e   and  p o l y p r o p y l e n e   f i l m .   The  p a c k a g e  

i s   f u r n i s h e d   to   a d v a n t a g e   w i t h   a t   l e a s t   two  v a l v e s   ( F i g u r e s   2 - 4 ) .  

The  f o l l o w i n g   e x a m p l e   i l l u s t r a t e s   more   c l o s e l y   an  a p p l i c a t i o n  

a c c o r d i n g   to   t h e   i n v e n t i o n .  

E x a m p l e :  

A  2  kg .   p o r k   chop   l i n e   was  p a c k e d   w i t h   t h e   a f o r e m e n t i o n e d   m e t h o d   s o  

t h a t   15  g  c a r b o n   d i o x i d e   i c e   was  a d d e d   in  t h e   v a l v e   p a c k a g e .   T h e  

s i z e   of   t h e   p a c k a g e   u s e d   was  3 0 0 x 4 0 0   mm.  Tha  p a c k a g e   had  a  d o u b l e  

v a l v e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   w i d t h   of  w h i c h   was  30  mm. 

The  p a c k a g i n g   m a t e r i a l   was  n y l o n a p o l y e t h y l e n e   l a m i n a t e ,   t h e   l a y e r  
t h i c k n e s s e s   of   w h i c h   w e r e   20  and  70  m i c r o n s .  

The  e x c e s s   p r e s s u r e   of  t h e   c a r b o n   d i o x i d e   i n s i d e   t h e   p a c k a g e   r o s e  

0 ,5   m  VP,  f rom  w h e r e   i t   d r o p p e d   o v e r   a b o u t   an  h o u r ,   to  n o r m a l  

t h e   c a r b o n   d i o x i d e   p a r t l y   d i s s o l v i n g   i n t o   t h e   f i b r e s .   A  p o r t i o n   o f  

t h e   c a r b o n   d i o x i d e   e s c a p e s   t h r o u g h   t h e   v a l v e s .  

In  p e r f o r m a n c e   of  s e n s o r y   and  m i c r o b i o l o g i c a l   t e s t s   t h e   f o l l o w i n g  

r e s u l t s   we re   a c h i e v e d   w i t h   v a r i o u s   p r e s e r v a t i o n   t i m e s :  

The  a f o r e m e n t i o n e d   s e n s o r y   e v a l u a t i o n   was  a  mean   f i g u r e   g i v e n   by  a 
p a n e l   c o m p o s e d   of   4-6  e x p e r t s   on  t h e   f o l l o w i n g   s c a l e   of  v a l u e s  

3  =  n o r m a l  

2  =  s l i g h t l y   c h a n g e d  

1  =  c l e a r   c h a n g e  

0  =  s t r o n g   c h a n g e  
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