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—Q-- CtIULAI  TYPE SAUSAGES IN COURSE OP THEIR RIPENING. 

Dr.Takacs J .x  and Zukal E .2̂

The Hungarian sausage o f  Gyula i s  a meat- 

product made o f  pork-m eat, f a t t y  t i s s u e  /perhaps some 

b e e f / ,  s a l t  and f la v o r in g  adequate to  th e ch aracter  o f  

th e product. I t  i s  made w ithout h ea t-trea tm en t and f i l l  

ed in to  a ca s in g  o f  a t  most 4o mm diam eter.

The w aterconten t o f  th e  commercial product 

|  i s  a t  most 36 %, i t s  fa tc o n te n t  r e la te d  to  3o % watercon

te n t  a t most 46 %, i t s  p ro te in co n ten t a t l e a s t  18 %, i t s  

c a lo r ic  va lu e a t l e a s t  4oo c a l / lo o  g .

In  order to  examine th e se  meatproduct we 

prepared th ree  l o t s  o f  sausages w ith  th e customery te c h -  

n ology . Pnom each l o t  we took in  course o f  21 days d a ily  

sam ples fo r  m ir c r o b io lo g ic a l and chem ical a n a ly s is .

The t o t a l  number o f  the microbds was de

term ined by the d i lu t io n  method o f  P asteu r and Koch’ s 

Pla t e  method. Por th e former meatpulp + d extrose + y e a s t

^ bSrai° S y  o f  V eterinary  Meat C ontrol S e r v ic e , Budapest ' Hungarian Meat Research I n s t i t u t e .
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+peptone b o u illo n  was used and to  d e te c t  th e  maerob  

b a c te r ia  we prepared K it t—T arozzi*s liv e r so u p  w ith  

th e  above m entioned b o u il lo n , which we se a le d  by th e  

a id  o f  p a r a f f in e -v a s e lin e  m ixture. The p la t in g  was 

performed on g e la t in e  + agar su b stra te  made o f  th e a- 

bove o o u illo n , on which we a lso  determ ined th e  number - 

o f  p r o t e o l i t i c  m icrobes.

The o b lig a te  anaerob C l o s t r i d i a  were 

examined a lso  on s u l f i t e  cu ltu re  medium. The number 

and t i t e r  o f  the co lia er o g en es  s t r a in e s  was determ ined  

on Klimmer's agar, r e sp , on K essler-S w en arton 's sub
s t r a t e .

The exam inations on salm onella©  /ere  

performed by spreading B ierb au er's enrichm ent on phenol- 

r e d -b r il l ia n tg r e e n  as / / e l l  as on D r ig a ls k i 's  a g a rp la te .

In  order o f q u a li ta t iv e  b a c te r io lo g ic a l  

d eterm in ation  we made su b cu ltu res from th e  d i lu t io n s  

on D r ig a ls k i 's  and g e la t in e  a g a rp la te s  and on b lood -  

p la te s  co n ta in in g  o , l  % d ex tro se .

The developed c o lo n ie s  were examined 

fo r  k a ta la z e  enzyme a ls o . The la c to b a c i l la e  were c u l

t iv a te d  on 29 C° in  a b o u illo n  w ith'pH  = 6,0  co n ta in in g  
c i s t i n e .

The average va lu e o f th e number o f  

b a c te r ia  was not r e la te d  w ith  th e  r ip en in g  tim et a f t e r
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24 h o u rs  th e  number was lo ^  / a e r o b /  and lo  /a n a e ro b /  

and a f t e r  43 h o u rs  i n  .both o a se s  w ith  4 o rd e rs  h ig h e r .

The d is p e r s io n  i s  f o r  a l l  f o u r  d i s t r i b u t i o n s  was i n  th e  

m agnitude o rd e r  o f  4 . T h is r e s u l t s  a re  d i r e c t in g  ou r 

a t t e n t i o n  to  th e  f a c t ,  t h a t  th e  number o f l i v i n g  mic

ro b e s  i n  th e  f u l l y  r ip e  sau sag e  can  a ls o  be la rg e  ; 

c o n se q u e n tly  th o s e  view s a re  n o t j u s t i f i a b l e ,  w hich 

c o n n e c tin g  th e  s o c a l le d  b io lo g ic a l  r ip e n e s s  o f  th e  

sau sag e  w ith  a  d e f i n i t e  number o f  germ s, i . o .  th e  r ip e  

sau sag e  m ust n o t p ass  beyond a c e r t a i n  l e v e l  o f  bac

t e r i a l  c o u n t . O ften  o ccu r i n  " r ip e "  p ro d u c ts ,  t h a t  

th e  number o f  l i v i n g  m icroorgan ism s re a c h  th e  num eri-

c a l  g rad e  o f  lo ^ ° .

The o th e r  c h a r a c t e r i s t i c s :  th e  pH -value 

o f  th e  p ro d u c t,  i t s  w a te r -  and s a l t c o n te n t  a re  c o r r e 

c t e d  w ith  th e  co u rse  o f r ip e n in g .  To prove t h i s  r e l a 

t i o n  we made r a t i n g  c o r r e l a t i o n  c o u n tin g , because  th e s e  

c o r r e l a t i o n s  i n  most c a s e s  a re  n o t l i n e a r .  For t h i s  

c h a r a c t e r i s t i c s ,  w hich show o n ly  i n  th e  f i r s t  p e r io d  

o f  r ip e n in g  s t r i k i n g  ch an g es , we p erfo rm ed  s e p a r a te ly  

th e  ex am in a tio n s  i n  th e  f i r s t  and second p e r io d s  o f  

r ip e n in g .

I n  th e  b eg in n in g  p e r io d  o f r ip e n in g  th e

ch an g in g  o f th e  t o t a l  number o f  m ic ro b es , o f th e  number

o f  C-ram -negativos o f  th e pH and o f  th e  w a te rc o n te u t i s
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s ig n i f ic a n t ly  monoton / o ,2 7  % l e v e l / ,  th e change o f  

th e  s& ltcon ten t nay on ly  j u s t  bo p ruvol e t r . t i s t i e  a l l y  

/ 5  % l e v e l / .

In  th e  second p eriod  o f r ip en in g  on ly  the  

d ecrea sin g  o f  w aterconten t may be shown / o , l  % l e v e l / ,  

th e  o th er  c h a r a c te r is t ic s  may be con sid ered  as co n sta n t.

The number o f m icrobes determ ined by th e  

p la te  method d ecreases during th e beginn ing  p eriod  o f  r i 

pening from l o l0  to  l o 6 . The average number o f  m icrobes
6i s  furtherm ore about th e order o f lo  , but th e  d isp e r s io n  

in c r e a se s  to  4- in s te a d  o f  order 2 ob ta in ed  a t th e end 

o f  th e f i r s t  p er io d . Thus to  judge th e  end o f  th e  r ip e 

ning p ro ce ss , the in d iv id u a l p la te  method i s  not adequate, 

but th e tr a c in g  up o f  th e whole r ip en in g  p rocess shows, 

v th a t  in  course o f the m ic r o b io lo g ic a l l i f e  o f  th e  sau

sages in  a c e r ta in  p eriod  a change occurs / i n  our ex -  

perim ents on th e 7 -  9 ~ day/ and fu r th er  on th ere  i s  

no unambigious change in  th e  number o f m icrobes. L ike- 

w ise th e  Gram-negative m icrobes d isap pear on th e  y day, 

fu r th e r  th e  pH s e t t l e s  on a va lu e  about 5»9 and th e  

s a ltc o n te n t  on 3»9 % a t th e  same t in e .  This in d ic a te s  

th a t  not on ly  th e  m ic r o b io lo g ic a l p r o c e sse s , r e f le c t e d  

by th e  number o f m icrobes, but a lso  th e  chem ical pro

c e s s e s  cau sin g  th e  changes on th e pH 'faj.lue, come to  a 

s t a n d s t i l l  in  th e sane p eriod  o f r ip e n in g .sane p eriod  o f r ip en in g
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I t  i s  a d v is a b le  b e s id e  o r  in s te a d  o f  

d e te rm in in g  th e  s a l t  r e s p .  w a te rc o n te n t to  examine 

a ls o  th e  s a l t / w a t e r  r a t i o .  T h is  r a t i o  shows th e  :?r e a l ” 

s a l t c o n c e n t r a t io n ,  because th e  s a l t  i s  so lv e d  in  th e  

w a te rc o n te n t o f  th e  p ro d u c t and o n ly  t h i s  s a l t  so lv e d  

in  th e  w a te rc o n te n t i s  e f f e c t i v e .

The change o f  th e  o th e r  c h a r a c t e r i s t i c s  

i s  c o n s id e ra b le  and i s  th e  consequence o f in c re a s e d  

e f f e c t iv e  s a l t c o n c o n t r a t io n  c r e a t in g  changed circum 

s ta n c e s  f o r  th e  m ic ro f lo r a .

T h is i s  p roved  by th e  f a c t ,  t h a t  betw een 

tn e  number o f  m ic ro b es , d e te rm in ed  by K och 's  p l a t e  method 

and th e  s a l t c o n c e n t r a t io n  th e r e  i s  a s tro n g  c o r r e l a t i o n  

d u r in g  th e  whole r ip e n in g  p e r io d , w h ile  no s tro n g  co

r e l a t i o n  e x i s t s  betw een th e  number o f  m icrobes and wa

t e r -  and s a l t c o n to n t  o r  even th e  r ip e n in g  tim e . The 

c o n s id e ra b le  p r o te c t iv e  o f f e c t  o f th e  f i l l i n g  a s  medium 

i s  shown by th e  c irc u m sta n c e  t h a t  above 22 % ’’r e a l "  

s a l t c o n c e n t r a t io n  th e  number o f m icrobes i s  h ig h , w h ile  

i n  s a l t s o l u t i o n s  even in  c a se  o f  m inor c o n c e n tr a t io n s  

a d e c re a s in g  o f m icroba-num ber ta k e s  p la c e .

The c o r r e l a t i o n  betw een th e  number o f  

G ram -negative  m icrobes and s a l t / w a t e r  r a t i o  i s  n o t so 

s t ro n g  as betw een th e  number o f  m icrobes and th e  t i n e ,  

so we must come to  th e  c o n c lu s io n , t h a t  th e  d e c re a s in g
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o f  th e Grom-negative m icrobes i s  not on ly  the fu n c tio n  

o f the in crea sed  sa ltc o n c e n tr a t io n  but a lso  o f  o th er  

f a c t o r s / f o r  Instance pH/. The number o f  Gram-negative 

m icrobes shows th e same stron g  c o r r e la t io n  w ith  pH as 

w ith  tim e .

The unambiguous d isce rn in g  o f  the r o le  

o f each c h a r a c te r is t ic  i s  d i f f i c u l t ,  because e s p e c ia l ly  

in  th e e a r ly  phase, th e  s a l t d is t r ib u t io n  i s  very  ih ho-  

nogen, which i s  shown a lso  by the .great changes o f  the  

sa lt /d r y su b sta n c e  r a t io n  / 3 ,8  -  3 ,8  %/. This f lu c tu 

a t io n s  d ecrease towards th e end o f  r ip e n in g , showing 

th e  e f f e c t  o f  th e  e q u a liz a t io n  p ro cesse s  in  th e  sau

sa g e . These p ro cesse s  may be observed a lso  w ith  th e  

sa la m i.

Chemical v a lu es  towards th e end o f  the  

r ip en in g  p er io d , which nay be dem onstrated by m icrobio

lo g ic a l  experim ents, are as fo llo w s ;  pH = 5 ,8  -  5 , o; 

s a lt /w a te r  r a t io  13  -  16 %, which corresponds to  25 -  28% 

w a terco n ten t. That i s  much low er as th e o r ig in a l ly  

stan d ard ized  36 % and corresponds to  3»5 -  3 ,9  % 

s a lt c o n te n t .  In  our experim ents we got th e se  data on 

th e 7 -  9 day. Prom t h is  tim e on th e  pH and s a l t -  

co n ten t became stead y  in  the order o f  the g iven  v a lu e . 

This phenomenon i s  in  case  o f s a l t  su r p r is in g , as one

cou ld  count w ith  the in cr ea s in g  o f th e  sa ltc o n te n t
177ol3



because  o f  th e  d ry in g  p ro c e s s , T h is q u e s t io n  o u s t  

be exam ined f u r t h e r  on, because i t  i s  p o s s ib le  t h a t  

th e  u n s te a d in e s s  o f  th e  s a l t c o n t e n t  c o v e rs  th e  slow  

in c r e a s in g  o f  th e  s a l t c o n t e n t .  I n  co u rse  ox th e  o rg a 

n o le p t ic  ex am in a tio n s  o f th e  r ip e n e d  p ro d u c t was s t a 

t e d ,  t h a t  on th e  7 -  9t h  day th e  r ip e n e s s  i s  n o t s a t i s 

f a c to r y  and o n ly  1 - 2  days a f te rw a rd s ,  r e s p . j a t  a 

w a te rc o n te n t o f  24 -  26 % i t  becomes ad e q u a te .

-  □  -
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V Ii M eeting o f European Meat 
Research w orkers. V/arsova 1961.

M ik ro b io lo g ise t .ia k e m ia l l is e t  muutokset g y u la i-ty y p p isen  makkaran 
kypsymisen aikana.

Dr. Takäcs J & Zukal, E. Budapest.

G yu la i: s ia n lih a a , rasvaa , NaCl, m a u ste ita . Ei läm pökypsennystä. 
S u o li h a lk a is i j a  40 mm.

Yalm is t u o te ; v e t tä  n . 36 $ , rasvaa n . 46 v a lk u a is ta  v ä h in tä in  
18 $ , rav in toarvo  v ä h in tä in  400 c a l / lo o  g .

Kokeet: 3 t a v a l l i s t a  v a lm istu serä ä , jo tk a  p ä iv i t tä in  21 vrk:n aikana 
t u t k i t t i i n  m ik r o b io lo g ise s t i  ja  k e m ia l l i s e s t i .

M enetelm ät: -  k ok .bakt. P a steu rin  laim ennusm etodi ja  K och-levym etodi
-  a n a e r .: K it t  -  T arozzi-m aksaliem i + l ih a l ie m i ,  p a ra ff . 

+ v a s e l i i n i .
-  p r o te o ly y t it :  g e la t i in ia g a r , l ih a lie m i
-  o b l ig .a n a e r .: s u l f i i t t i  a lu s t a l la
-  co lia er o g en es: Klimmers agar.
-  Salm nnella: B ierbaner, D r ig a lsk i.

Myös t u t k i t t i i n  pesäkkeiden k a ta la a s ien tsy y m i. L a k to b a s i l l i t  t u t k i t 
t i i n  lih a lie m e s s ä , 29°C> pH = 6 , o s is ä l tä e n  k y s t i in iä .

T ulokset:

Bakteerim äärät e iv ä t  o l l e e t  su h tee ssa  kypsym isaikaan. Esim. 24 t :
4  7

aer .=  10 , anaer. 10 ja  48 t :  molemmat 4 a s t e t t a  korkeammat. Tulok
s e t  o s o it t a v a t ,  e t t ä  m ikrobien määrä v o i o l l a  hyvin  korkea v a lm iis s a 
k in  makkarassa. U sein  v o i kypsässä  tu o t te e s s a  o l la  e lä v ie n  m ikrobien  
määrä 10^°.

Ze^ iz  J.a_ 1su o la p ito isu u s  ovat su h teessa  kypsym iseen. Ei l in e a r is e s -  
t i  -  a lu ssa  muutokset ovat voimakkaat.

1 va ih e: m ikrobien kokonaismäärä, pH ja  v e s ip ito is u u s  muuttuvat mono- 
t o n i s e s t i  (0 ,2 7  #  l e v e l ) .  2 va ih e: v a in  v e s ip ito is u u s  vähenee (0 ,1  $> 
l e v e l ) , muut k a r a k te r is t ik a t  ovat p a ik a lla a n . Muutoskohta on n . 7-9  
vuodokauden p a ik k e i l la  ( s i l l o i n  mm. gram -m ikrobit h ä i iä v ä t ,  pH on



2

saavuttanut arvon 5 ,9  ja  NaCl 3 ,9  f i ) • T .s .  m ik ro b io lo g ise t  ja  kem ial
l i s e t  p r o se ss in  h i l j e n ty v ä t  ko. aikana.

M ie le n k iin to is ta  on tu tk ia  su hd etta  s u o la /v e s i .  Tämä suhde o s o it ta a  
’’to d e llis e n "  (r e a l)  suolaväkevyyden, koska su o la  on liu o k sen a  ja  va in  
liu en n u t su o la  on tehokas ( e f f e c t i v e ) .

Tehokas suolaväkevyys a ih eu tta a  muutoksia m ikrofloran o lo s u h te is i in .  
Esim. on se lv ä  k o r r e la a t io  k ok .b ak teerien  ja  suolaväkevyyden v ä l i l 
lä  koko kypsymisen aikana, kun ta a s e i  o le  k o r r e la a t io ta  pelkän  
v e s ip ito isu u d e n  ja  su o la p ito isu u d en  kanssa. Jos " tod ellin en "  su o la -  
väkevyys on y l i  22 $ , m ikrobien määrä on korkea, kun ta a s  p ie n is s ä  
väk evyyk sissä  m ikrobien määrä vähenee.

K o rre laa tio  gram -mikrobit ja  su o la /v e s isu h d e  e i  o le  yhtä  s e lv ä  kuin  
v ä l i l l ä  m ikrobit ja  a ik a . Päättelemme s i i s ,  e t t ä  ko. su o lak onsentra-  
t io  e i  y k s is tä ä n  va ik u ta  gram-mikrobien vähenem iseen vaan myös muut 
t e k i jä t  esim . pH. K .o. m ikrobit k o r r e lo itu v a t  s e lv ä s t i  ajan ja  pH:n 
kanssa.

Kypsymisen lo p u lla :  pH = 5 ,8 - 6 ,oj suhde s u o la /v e s i  = 13-16 mikä 
v a sta a  25-28 $ :n  v e s ip i to is u u t t a .  (Nämä arvot s a a v u te t t i in  jo 7-9  
vu orok aud essa .)

O rg a n o lep tisessa  a r v o s te lu s sa  t o d e t t i in ,  e t t ä  7 -9  vuorokaudessa e i  
kypsyminen o le  tä y d e ll in e n , vaan v a s ta  1-2  päivää myöhemmin, j o l lo in  
v e s ip ito is u u s  on 24-26
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