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lnS t e s t i n g  o f  u n i t s  f o r  a c t i v a t i o n  o f  w a te r  and s o lu t io n s ,  c o n ta in in g  1 g o f  NaCl p e r  

lO3 t  '  ' '  l i q u i d ,  th e  optimum p a ra m e te rs  were e s t a b l i s h e d :  v o l ta g e  V=60, a c t i v a t i o n  tim e  =i
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Ba,
a m .

ci;er i c i d a l  p r o p e r t i e s  o f a n a ly te  were s tu d ie d  d u r in g  tr e a tm e n t  o f  h o t  c a rc a s s e s  and o f  

aSQs a f t e r  cook ing  and s h e l f - l i f e  o f  p ro d u c ts  t r e a t e d  w ith  a n a ly te  a t  h ig h e r  tem p e ra -s Ûs

ihr,

chi*

'Qo /  j a
Vto + 12 C) was d e te rm in e d . B e s id e s , th e  in f lu e n c e  o f c a to ly te  on pH o f  ground  m eat 

i °n i t s  w a te r -h o ld in g  a b i l i t i e s  was s tu d ie d  a lo n g  w ith  th e  e f f e c t  o f c a to ly te  on th e  

0vement o f  y i e l d  o f  f in i s h e d  p ro d u c ts  p r e s e r v in g  h ig h  o r g a n o le p t i c a l  i n d i c e s .  E x p e r i-
t the Merits

k :

k ,

Were co n d u c ted  on th e  use o f a n a ly te  and c a to l y te  d u r in g  p r e p a r a t io n  o f  ground m eat

w hich  show ered t h a t  th e  ab o ve-m en tioned  t r e a tm e n t  e n s u re s  h ig h  l e v e l  o f s a n i t a -

3o.

sa o th e r  s u b s ta n c e s  a v a i l a b l e  i n  th e  w o rld , w a te r ,  due t o  p e c u l i a r i t i e s  o f i t s  p h y s ic a l

cHsm ical p r o p e r t i e s ,  p la y s  a  v e ry  im p o r ta n t  r o l e  i n  b io lo g i c a l  l i f e  o f any l iv in g - b e in g .  

ei>) to  th e  p r e s e n t  moment many p r o p e r t i e s  o f  t h i s  am azing s u b s ta n c e  a re  s t i l l  unknown.

> b e in g  a c o m p o s itio n a l  p a r t  o f  fo o d  p r o d u c ts ,  in f lu e n c e s  s i g n i f i c a n t l y  t h e i r  q u a l i t y .

x tb res ,

r e d u c t io n  o f  t o t a l  b a c t e r i a l  lo a d .

oductiqn
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ti«n'
‘lowev

' k er
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c° n ta in s  70- 75% o f w a te r ;  b e s id e s ,  d u r in g  m a n u fa c tu r in g  o f  cooked s a u sa g e s , 25-40% o f 

13 added in to  e m u ls io n s . E f f i c ie n c y  o f m eat p ro d u c ts  m an u fac tu re  in  a  g r e a t  e x te n t

■“ 5 N  u *
s on th e  a b i l i t y  o f  raw  m a te r i a l  to  b in d  and to  h o ld  th e  n e c e s s a ry  amount o f  w a te r .

Ku,

I O f

cbion
er  i s  d e f in e d  by p r o p e r t i e s  o f raw  m a te r i a l  and by te c h n o lo g ic a l  approach  to  p ro ­

o f m eat p r o d u c ts ,  p r o p e r t i e s  o f th e  u sed  w a te r  may a ls o  c o n t r ib u te  to  f i n a l  q u a l i ty

pr° h u c t s .
i t  i s

j teown t h a t  a t  d i f f e r e n t ,m e c h a n ic a l ,  e le c tro m e c h a n ic a l  and o th e r  e f f e c t s ,  w a te r  chan­
t s
P B P r o p e r t ie s  and a c q u ir e s  new o n e s . One o f  th e  m ost e f f e c t i v e  m ethod o f w a te r  a c t i v a ­
t e *  io
j B aP P l i c a t io n  o f  e l e c t r i c  c u r r e n t .

sf u d ie s  o f  th e  m echanism  o f  e le c tr o c h e m ic a l  a c t i v a t i o n  and o f p r o p e r t i e s  o f a c t i v iz e d  
a

b e in g  co n d u c ted  i n  th e  A ll-U n io n  M eat R e se a rc h  I n s t i t u t e  (G o rb a to v , P iro g o v sk y , 

v e t  a l . , )  and i n  th e  Moscow I n s t i t u t e  o f  A p p lied  B io tec h n o lo g y  (Rogov e t  a l . ) . By
es e

l n s t i t u t i o n s  e x p e r im e n ta l  a c t i v a t o r s  were d e s ig n e d  and th e  Kokand e n g in e e r in g  p l a n t

0Û

V/f Pr °b-uction  o f  u n i t s  f o r  e le c tr o c h e m ic a l  a c t i v a t i o n  o f  w a te r  w ith  th e  f o l l o -

8 P H -va lues: f o r  a n a ly te  = 2 , f o r  c a to ly te  = 12 .

S s to ra g e  i n  open v e s s e l s  pH o f a c t i v iz e d  s o lu t io n s  changes on th e  t h i r d  day , i n  c lo s e d
Oft

X

es

on
on th e  f i f t h  d a y . A f te r  b o i l i n g  th e  a c t i v iz e d  s o lu t io n s  do n o t change e i t h e r  a c t i v i -

PH.
■Qia

^ ^ f y t e  (pH=2) and c a to l y te  (pH=12) a re  m ixed, th e  mix a c q u ir e s  pH = 6 . 5- 7 .2 ,  i . e .

38th ICoM ST Clermont-Ferrand France 1992 1211



becomes n e u t r a l ,  how ever, p r e s e r v in g  i t s  b a c t e r i c i d a l  p r o p e r t i e s .

In  o rd e r  to  m a in ta in  h ig h  s a n i t a t i o n  l e v e l  o f  p ro d u c ts  m a n u fa c tu re , complex c le a n in g  aP̂  

d i s i n f e c t i o n  o f  equipm ent and o f  p ro d u c tio n  a r e a s  a re  done, t h i s  r e q u i r in g  a l o t  o f v/atei 

and o f  ch em ica l d e te r g e n ts  ( a c t iv e  c h lo r in e ,  c a u s t i c  a l k a l i ,  e t c . ) .

A c t iv iz e d  w a te r  w ith  pH=12 ( c a t o ly t e )  p o s s e s s e s  p r o p e r t i e s  o f a common d e te r g e n t  and 

w ith  pH=2 ( a n a ly te )  shows b a c t e r i c i d a l  p r o p e r t i e s ,  i t  h a s  no o f f - f l a v o u r ,  i s  h a rm less  *° ' 

human o rg an ism .

T reatm en t o f equipm ent w ith  a c t i v iz e d  w a te r  (pH=2) i s  s im i la r  to  th e  e f f e c t  o f  d i s i n f eC 

s o lu t io n s  by i t s  e f f i c i e n c y .

One o f  th e  m ain p rob lem s c o n n e c te d  w ith  sau sag e  m an u fa c tu re  i s  w a te r -h o ld in g  a b i l i t y  

m ea t. I n  CIS (Commonwealth o f  In d ep e n d e n t S t a t e s )  c o n te n t  o f  m o is tu re  in  cooked sausageS 

and f r a n k f u r t e r s  i s  m a in ta in e d  a t  th e  l e v e l  o f  75%» To a c h ie v e  t h i s  l e v e l  v a r io u s  a d d i^

L

c<

'lie

a re  u sed : p h o s p h a te s , f l o u r s ,  v e g e ta b le  p r o t e i n s ,  s t a r c h ,  e t c ,  how ever, t h i s  l e v e l  i s  

c u l t  to  a c h ie v e . In  o rd e r  to  im prove w a te r -h o ld in g  a b i l i t y  o f  cooked s a u sa g e s , d i f f e r e d  

m ethods were d e v e lo p e d , one o f  them  -  in c r e a s in g  o f  d ia m e te rs  o f  sau sag e  c a s in g s .

The use o f  p h o sp h a te s  im p l ie s  c e r t a i n  p rob lem s to o .  N e u tra l  p h o sp h a te s  a re  n o t  e f f e c t i ve’ 

a lk a l in e  p h o sp h a te s  s h i f t  pH o f  th e  medium i n to  a lk a l in e  r e g io n .  The l e v e l  o f h y d r a t i 011 * 

im proved , th o u g h  p ro d u c ts  a c q u ire  u n p le a s a n t  o f f - f l a v o u r  and t h e i r  s h e l f - l i f e  i s  s i g p i ^ '  

c a n t ly  re d u c e d .

C a to ly te  p o s s e s s e s  s tr o n g  a lk a l in e  p r o p e r t i e s  and w ith  i t s  h e lp ,  a v o id in g  th e  use o f P ^ '  

p h a te s ,  pH -value  o f  th e  p ro c e s s e d  raw  m a te r i a l  can be r e g u la te d .

MATERIALS AND METHODS

R e se a rc h  was co n d u c ted  i n  two d i r e c t i o n s :  1 . The use  o f  a n a ly te  f o r  s u r f a c e  tre a tm e n t  

sau sag e  lo a v e s  a im ing  a t  p ro lo n g a t io n  o f t h e i r  s h e l f - l i f e .

2 . The use o f  a n a ly te  and c a to l y te  d u r in g  p ro d u c t io n  o f  cooked sa u sa g e s  f o r  improvement ‘ 

t h e i r  w a te r -h o ld in g  a b i l i t y  and s h e l f - l i f e  o f  f i n i s h e d  p r o d u c ts .

1 . "M olochnaya" 1 g rad e  sa u sag e  i n  a r t i f i c i a l  c a s in g s  ( c e l lo p h a n e , d iam .=100 mm) served 

o b je c t  o f r e s e a r c h .  A f te r  cook ing  f in i s h e d  sau sag e  lo a v e s  were d iv id e d  i n to  two b a tcb 6®' 

t e s ÿ  and c o n t r o l  o n e s . C o n tro ls  were c o o le d  by  ta p  w a te r  w ith  17-18°C d u r in g  3 m inutes- ^  

L oaves o f  th e  t e s t  b a tc h  w ere show ered by a n a ly te  w ith  20-21°C d u r in g  3 m in u te s  to o -  S0fiP'  

l i n g  and a n a ly s i s  o f  t o t a l  b a c t e r i a l  lo a d  on th e  s u r f a c e  o f  s a u sa g e s  o f t e s t  and co n tre1 

b a tc h e s  w ere p e rfo rm e d . Loaves were s to r e d  a t  12-14°C 5 d a y s , a f t e r  t h a t  one more anal?®1' 

o f  t o t a l  lo a d  was do n e . R e s u l ts  o f  s tu d i e s  a re  g iv e n  i n  t a b l e  1 .

As i t  i s  seen  from  t a b l e  1 , t o t a l  lo a d  on th e  s u r f a c e  o f lo a v e s  a f t e r  t r e a tm e n t  by a»a 

i s  re d u c e d  by 2 -6  t im e s , i n  c a se  o f  c o n t r o l s  -  by 1 .3 - 1 .5  t im e s .  A f te r  5 days o f  storaS® 

a t  1 2 - 1 4 ° C ,to ta l  lo a d  on th e  s u r f a c e  o f c o n t r o l s  e q u a l le d  95-130 • 1 cm2 , o f  t e s t  samp1^

35 -  90 • 1 cm . These d a ta  p rove  u s e fu ln e s s  o f  a p p l i c a t i o n  o f  a n a ly te  f o r  s u r fa c e  

m ent o f  sa u sa g e s  f o r  lo w e rin g  o f  t o t a l  m ic ro b ia l  lo a d  and f o r  im provem ent o f  s t a b i l i t y  ^ I

p ro d u c ts  d u r in g  t h e i r  s to r a g e .
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The in f lu e n c e  o f a n a ly te  on s h e l f - l i f e  s t a b i l i t y  o f  cooked sau sa g e sa»(i I 

v/atei Type
sau sag e  B a tch  Temp, o f pH o f

w a te r,°G  w a te r
t® o f  a i r  d u r in g  - T o ta l  lo a d  on th e  s u r -  
s to r a g e ,  °C f a c e  o f l o a f  (num ber/lcfn)

b e fo re  a f t e r  a f t e r  5 days 
t r e a t ,  t r e a t ,  o f  s to ra g e

fee

of

;tlC'
fool

°ked 1 s t  g rad e  c o n t r o l  

°chnaya"

s age

Li-fcl

; R esearch

•en« iSi°ß

c o n tr o l 17 7 14 100 60 95
t e s t 20 2 14 80 10 35

c o n tr o l 18 7 12 150 90 120

t e s t 21 2 12 180 60 90

c o n tr o l 18 7 12 140 80 130

t e s t 20 2 12 145 40 80

was cond u c ted  a im ing  a t  a p p l i c a t i o n  o f  c a to ly te  to  s h i f t  pH o f  th e  sau sag e  emul-

lllto  a lk a l in e  r e g io n  a c c o rd in g  to  th e  fo llo w in g  m ethod: 
s îo

E l a t i o n  and te c h n o lo g y  o f  p ro d u c tio n  o f  "D orozhnaya" cooked sau sag e  were n o t  changed ,

j_ve, Ueve r ,  pH o f  th e  added w a te r  v a r ie d ;
• s Eiq,
i5'  udsion  was s tu f f e d  i n to  th e  same c a s in g s  ( c e l lo p h a n e , d iam . =100 mm);

v  '  O.ÿfc
i P '  /0 p h o sp h a te s  were added i n to  em ulsion  o f  c o n t r o l  sam p les;

OB

' Test

* ith
sam ples c o n ta in e d  no p h o s p h a te s , 50% o f  th e  added w a te r  was r e p la c e d  by c a to ly te

P H = 1 2 .

k6su it£
t r e a tm e n t  o f c o n t r o l  and t e s t  sau sag e  b a tc h e s  was c o n d u c ted  under s im i la r  c o n d it io n s .

of I ' uS °£ s tu d ie s  a re  g iv e n  in  t a b l e  2 .

pH o f  sau sag e  em u lsio n s as  dep en d en t on p h o sp h a te s  o r c a to ly te  a d d i t io n  

Of* sau sag e  B a tch  Mean pH -va lue  o f  pH o f pH -value  o f  sausage  em u lsion

hiv ■“ >' g ra d e

aya"

I
d f \

ig®

■e '̂lof
I

raw m a te r i a l w a te r
a f t e r  a d d i t io n  o f 
p h o sp h a te s

a f t e r  a d d i t io n  o f  
c a to ly te

c o n t r o l 6 .0 7 .0 6 .5 -

t e s t 6 .0 12 - 6 .5

c o n tr o l 5 .7 7 .0 6 .3 -

t e s t 5 .7 12 - 6 .2

c o n tr o l 5-8 7 .0 6 .3 -

t e s t 5 .8 12 - 6 .3

c o n tr o l 5 .7 7 .0 6 .2 -

t e s t 5 .7 12 - 6 .2

c o n tr o l 5 .8 7 .0 6 .3 -

t e s t 5 .8 12 - 6 .3

c o n tr o l 5 .7 7 .0 6 .2 -

t e s t 8 .7 12 - 6 .2

38th ICoM ST Clermont-Ferrand France 1992 1213



As i t  i s  seen from th e  t a b le ,  the  use o f c a to ly te  a t  th e  le v e l  of 30;b o f the  t o t a l  amount 

o f added w ater a llow s to  achieve e f f e c t  of ph o sp h a tes , added to  meat em ulsion a t  the  level

of 0.3/5«

pH in  bo th  cases in c re a s e s  by 0 .5  u n i t s .  However, talcing in to  c o n s id e ra tio n  th a t  analy te  

p o sse sse s  b a c te r i c id a l  p r o p e r t ie s ,  we conducted s e r ie s  of t e s t s  in  o rd er to  check the  ef­

f e c t  of su c ce ss iv e  use of a n a ly te  and c a to ly te  f o r  d is in f e c t io n  pu rposes and f o r  enhancing 

of w a te r-h o ld in g  a b i l i t i e s  o f meat em ulsions.

RESULTS AID DISCUSSIOi!

At th e  f i r s t  s tag e  o f chopping o f th e  lo w -fa t raw  m a te r ia l ,  a n a ly te  ( a t  th e  le v e l  of 

o f th e  t o t a l  amount o f the  r e q u ire d  w a te r) w ith  pH=2 was added f o r  b a c te r i c id a l  trea tm ent 

o f  m eat. Meat was p ro cessed  in  a bowl c u t t e r  fo r  2-3 m in u tes . A f te r  t h a t  th e  r e s t  of the 

raw m a te r ia l  was added and chopping con tinued  an o th er 2 m in u tes . pH of th e  ground meat 

dropped to  3 .4 - 5 .2 .  Then, in s te a d  o f the  rem ain ing  70?5 o f w a te r, c a to ly te  w ith  pH=12 was 

in tro d u c e d  in to  ground meat in  o rd e r  to  s h i f t  pH in to  a lk a l in e  reg io n  and chopping c o n ti­

nued 2 m inutes more a f t e r  a l l  th e  n e c essa ry  sp ic e s  were added. F u r th e r  tre a tm e n t and tech­

n o lo g ic a l  p rocedu res were the  same f o r  c o n tro l  and t e s t  sau sag es .

Treatm ent of sausage em ulsion a t  th e  f i r s t  s ta g e  o f chopping w ith  a n a ly te  (pH=2) decreased 

t o t a l  m ic ro b ia l load  of 1 g o f em ulsion from 5 .O -5.8  • 10^ to  3 .0 -4 .1  • 102 . A dd ition  of 

70'yo of c a to ly te  (oH=12) s h i f te d  pH of em ulsion from 5«S-6.0 to  6 .4 5 -6 .6 , in c re a s in g  mass

share  o f m o is tu re  by 3£ i n t e s t  sam ples, and acco rd in g ly  in c re a s in g  y ie ld  o f f in is h e d  Pr ° '  

d u c ts  by 3%. During 3 days o f s to ra g e  a t  12°C, t o t a l  m ic ro b ia l lo ad  in  1 g o f c o n tro l  

samples in c re a se d  by 2 .0  • 10 p and p r a c t i c a l l y  d i d n 't  change in  th e  t e s t  ones. These data 

ev idence th a t  th e  above-m entioned combined tre a tm e n t o f sausage em ulsion by c a to ly te  inci'e'  

a se s  w a te r-h o ld in g  a b i l i t y  of ground meat and t o t a l  y ie ld  o f f in is h e d  p ro d u c ts  and impXOv°9 

t h e i r  s h e l f - l i f e  s t a b i l i t y .

C O IT C L U S IO U

In  the p ro cess  o f s tu d ie s  regim es of a c t iv a t io n  of w ater and of s o lu t io n s  were chosen. 

Degree o f a c t iv a t io n  was e v a lu a te d  acco rd ing  to  th e  change o f pH -value.

During assessm ent of p re s e rv a t io n  of a b i l i t i e s  of a c t iv iz e d  s o lu t io n s  i t  was established 
th a t  a n a ly te  in  more s ta b le  and p re se rv e s  i t s  a c t i v i t y  lo n g e r , th an  c a to ly te .  A c tiv i ty  o f

2)s o lu t io n s  i s  p re se rv ed  lo n g er in  c lo sed  v e s s e ls .  I t  was e s ta b l is h e d  th a t  when a n a ly te  

and c a to ly te  (pll=12) are  mixed, th e  s o lu t io n  a c q u ire s  pH=6 . 5 -7 .2 , th a t  i s  becomes n e u tr a l ’ 

However, th is  m ix ture p o ssesse s  b a c te r i c id a l  p r o p e r t ie s .

A c tiv iz ed  w ater w ith  pH=12 ( c a to ly te )  shows p r o p e r t ie s  of a common d e te rg e n t and w ater w i^  

pH=2 ( a n a ly te )  -  o f a b a c te r i c id a l  p re p a ra tio n , i t  i s  o d o u rle ss , causes no i r r i t a t i o n  o f  

sk in  and r e s p i r a to r y  t r a c t .

P o s t- s la u g h te r  tre a tm e n t of c a rc a s se s  by a n a ly te  reduced  t o t a l  b a c te r i a l  load  s ig n if ic a n t-^  

and even a f t e r  8 days o f s to ra g e  a t  0 -  4°C t o t a l  load  d i d n 't  in c re a s e .

'.Thei. sausage lo av es  were t r e a te d  by a n a ly te , t o t a l  b a c te r ia l  lo ad  reduced  s ig n i f ic a n t ly  

and th e  p ro d u c t became more s ta b le  d u rin g  s to ra g e .

F u r th e r  re s e a rc h  on th e  use of a n a ly te  and c a to ly te  i s  needed as w e ll as in d u s try -s c a le  

t e s t i n g  o f u n i ts  f o r  a c t iv a t io n  of s o lu t io n s .
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