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In tro d u c tio n
N iven , C a s t e l la n i  and A lla n so n  /1949/ d e sc r ib e d  f i r s t  the  
organ ism  /L. v ir id e s c e n s/  fre q u e n t ly  r e sp o n s ib le  f o r  g reen in g  
o f  cured  meat p rodu c ts . T h is  organism  was a ls o  d e sc r ib e d  as  
c a u sa t iv e  agen t o f  d is c o lo r a t io n  o f  cured sausages by L o rin cz  
and Incze  /1961/. Other w orkers have found o th e r  l a c t o b a c i l l i  
w ith  the a b i l i t y  o f  cau s in g  g re en ish  d is c o lo r a t io n ,  namely 
u n c la s s i f ie d  s t r e p to b a c t e r ia  from hams /Skovgaard, 1959/ and 
from fr a n k fu r t e r  /Drake e t  a l .  1960/, as w e l l  as h e te ro fe rm en t-  
a t iv e  l a c t o b a c i l l i ,  l i k e  L . p a s to r ian u s  / C o r e t t i ,  1958/.
Recent c a ses  o f  a lm ost r e g u la r  g reen in g  in  summer months in  
one o f  ou r p la n ts  made our s tu d ie s  t im e ly .

Materials and methods
Meat Product Discoloured Bologna sausage samples were taken, 

homogenized and inoculated onto media below.
Culture media MRS agar was used for isolation of lactic acid------------“ bacteria, APT agar for growth /Evans and Niven,

1951/.
D isco lo u r in g  a b i l i t y  I s o la t e d  s t r a in s  were te s te d  fo r  c a ta la s e  

a c t i v i t y ,  n eg a t iv e  s t r a in s  were in o cu la ted  onto  
Mn0 2 _ p la t e .  /Kneteman, 1946/. The b a c t e r ia  form ­

in g  a h a lo  around c o lo n ie s  were H^C^-producers  
and cap ab le  o f  cau s in g  g re en in g . D isc o lo u r in g  
a b i l i t y  has a ls o  been te s te d  on su r fa c e  o f  meat 
product.

Tem oerature requ irem ent A PT -broth  was in o cu la ted  w ith  the
------ H oO o -po s it ive  s t r a in  and incubated  a t  6 , 10, 15,

20, 30, 37, 40 and 43°C. Growth was checked a f t e r  
1 , 2, 4 and 10 days.

S a lt  to le ra n c e  APT -agar p la t e s  c o n ta in in g  3, 5, 6 ,5  7 and 10«
NaCl were in o cu la ted  w ith  the i s o la t e d  H2 0 2 - p o s i -  
t iv e  s t r a in  /105 /ml/ and incubated  a t  20 °C . 
Growth was checked a f t e r  48, 96 and 168 h rs .

B iochem ical t e s t s .  In  a d d it io n  to  carboh yd rate  fe rm en tation  ^
a b i l i t y  o th e r  s p e c ia l  t e s t s  / e .g . n i t r a t e  reduc­
t io n , NH3 from a r g in in ,  haem olysis e tc ./  have 
a ls o  been c a r r ie d  ou t. , , ,  ̂ .

Heat r e s is t a n c e  H eating menstruum /APT-broth/ was p reheated  in  
u ltra th e rm o s ta te  to  65 °C  and in o cu la ted  w ith  
pure c u lt u r e  o f  H2 0 2 ~ p o s it iv e  s t r a in  to  a f i n a l

s o r b i t o l -
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T ab le  3. O ther b ioch em ica l c h a r a c t e r is t ic s
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su cro se  ag a r

In  ou r heat r e s is t a n c e  s tu d ie s  the s t r a in  gave a D io _ va lu e  o f . j  
2,5  mins a t  65 o c , when A PT -broth  was the h ea tin g  menstuum/

F ig .  1 Heat r e s is t a n c e  o f  H2 0 2-p o s i t iv e  s t r a in .
/heating menstruum: APT -bro th ; tem p .: 65 °C /

d e n s ity  o f  approx . 10®/ml. S ince the volume o f  
A PT -broth  was 50 tim es h igh e r  than th a t  o f  the  
inoculum , th is  l a t t e r  reached  the d e s ir e d ,  tempe­
r a tu re  w ith ou t d e la y .  Samples were taken a t  regu ­
la r  in t e r v a ls  and t o t a l  v ia b le  count o f  su rv iv o rs  
determ ined by s e r i a l  d i lu t io n  techn ique and p la ­
t in g  method.

R esu lts  From the d i r e c t  i s o la t io n s  o f  d is c o lo u re d  Bologna  
sausage the v a s t  m a jo r ity  o f  b a c t e r ia  proved to  be  
l a c t o b a c i l l i  on MRS and APT p la t e s .  When in o cu la ted  onto  
p la t e s  w ith ou t g lu c o se , ve ry  s l i g h t  o r  no growth cou ld  
be d e te c ted . S e le c t in g  c a t a la s e  n eg a t iv e  b a c t e r ia  and 
in o c u la t in g  onto MnCU-agar a s t r a in  showed in te n s iv e  
H2° 2 - Pr °d u c tio n  m an ifested  by d e f in i t e  h a lo  around 
c o lo n ie s .  A s treak  w ith  l i q u id  c u ltu re  o f  th is  s t r a in  
on a s l i c e  o f  Bologna sausage confirm ed th a t  the i s o la t e  
i s  c ap ab le  o f  cau s in g  g re en ish  d is c o lo u ra t io n . Temperatu­
re  requ irem ent s tu d ie s  proved th a t  no growth occurs  
be low  3°C and above 40 ° C . A lthough  above 40°C /at 43°C/ 
a s l i g h t  growth cou ld  be d etected  a f t e r  lon ge r  in c u b a t i­
on tim e, n e v e rth e le s s  degen e ra ted , filam en tou s  form s a re  
r e s u lt e d .  At 45°C no growth occu rred .

T ab le  1. Tem perature requ irem ent o f  H2 0 2 - p o s i t iv e  s t r a in

In cubation tem perature °C
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0  = not te s te d  fu r th e r
The g reen in g  s t r a in  grew w e l l  in  presence  o f  2 and 5 % NaC l, 
s low er a t  a c o n cen tra t ion  o f  6 ,5  % and no growth cou ld  be de­
tec ted  a t  7 % even a f t e r  168 h rs .
R esu lts  o f  b ioch em ica l t e s t s  a re  shown in  t a b le  2. and 3.

T ab le  2 . Ferm enting a c t i v i t y  o f  H2 0 2 - p o s i t iv e  s t r a in
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D iscu ss io n

On the b a s is  o f  the b ioch em ica l t e s t s  and tem perature  
ment, the i s o la t e d  s t r a in ,  re s p o n s ib le  f o r  g reen in g  o f  <■ 
meat pigm ent, can be c l a s s i f i e d  as S trep to bac te r iu m , be in s  
hom oferm entative and showing growth a t  1 5 °c , no growth  g 
45°C. Our s t r a in  resem bles in  many re sp e c ts  the 140 s t ra  
is o la t e d  from  bacon by  K i t c h e l l  and Shaw /1975/. Most °  mel l '  
b ioch em ica l t e s t  r e s u l t s  a re  common w ith  the excep tion  °  
b io s e  and m e le z ito se  fe rm en ta tion , where 128 out o f  1 * 0  t e t e s i  
showed p o s i t iv e ,  ou r s t r a in  n eg a t iv e  r e s u l t s .  I t  i s  o f  
to  m ention, th a t  most o f  the s t r a in s  i s o la t e d  by them pr  
cause g re en in g . „ . t i ve *
Our i s o la t e  was a n on -m otile  Gram p o s i t iv e  c a t a la s e  ne^ seiy  
w ith  no tendency o f  form ing cocoo id  shape, which was e ld  to - 
r e la t e d  to  a t y p ic a l  s t r e p to b a c t e r ia ,  more p r e c is e ly  to  “  0„
b a c i l lu s  le ich m an n ii w ith  a d e v ia t io n  in  la c to s e  ferm ent 
Since th ese  b a c t e r ia  have a r e l a t i v e l y  h igh  s a l t  r e s i s t a n ^  
grow w e l l  a t  low er tem peratu res, th e re  i s  a p o s s i b i l i t y  
th e i r  growth on the meat d u rin g  c h i l l i n g ,  which means n «  th 
i n i t i a l  number. A lthough  i t s  heat r e s is t a n c e  i s  sm a lle r  t i . y  
o f the L . v i r id e s c e n s ,  n e v e rth e le s s  t h is  can be s i g n i f y  , 
h igh e r in  meat em ulsion by the p ro te c t iv e  e f f e c t  o f  f a t  {
p ro te in .  J , h lah
C on s id e rin g  the h igh  i n i t i a l  count and the r e l a t i v e l y  n̂ Zbie  , 
r e s is t a n c e  i t  i s  e a s i ly  com prehensib le  th a t  under favou r t  o 
co n d it io n s  these  l a c t o b a c i l l i  su rv iv e  r e g u la r  heat t re a  
meat p roducts  and may thus cause d is c o lo u r a t io n . E f fe c t  evi
h igh e r  tem peratures a ls o  in  c h i l l i n g  rooms d u rin g  summer er
d en t: h igh e r  i n i t i a l  count b e fo re  heat treatm ent g iv e s  
number o f  s u rv iv o rs .


