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SUMbiARY; T h is  s tu d y  was conducted  to  d e te rm in e  th e  e f f e c t  o f  s t a r t e r  c u l tu r e s  o f 
M icrococcus v a r i a n s  s t r a i n  L6 and L a c to b a c i l lu s  p lan ta ru m  s t r a i n  Kg a s  s in g le  s t r a i n  
AQd in  co m b in a tio n  on th e  d e g ra d a tio n  o f  some o rg an o c h lo i'in e  p e s t i c i d e s .  S t a r t e r  
c u l tu r e s  o f  i.i.v a r ia n s  s t r a i n  L6 and L. p lan ta ru m  s t r a i n  Kq , i s o l a t e d  from  B u lg a ria n  
f-rm en ted  sa u sa g e s  were u sed  a s  a  su sp e n s io n  w ith  an i n i t i a l  c o u r t  o f  10^ and 10^ 
c c l l s /m i ,  r e s p e c t i v e ly .  The o rg a n o c h lo r in e  p e s t i c id e s  l in d a n  and g a r lo n  4E were 
Added in  d i f f e r e n t  c o n c e n t r a t io n s  ( from  0 .1  mg/ml to  5 mg/ml) and th e  d e g ra d a tio n  
A b i l i ty  o f  th e  s t a r t e r  c u l tu r e s  was e v a lu a te d  by gasch ro m ato g rap h ic  d e te rm in a tio n  o f. O
the  p e s t i c id e  r e s id u e s  in  th e  su sp e n s io n  a f t e r  24 and 48h o f  in c u b a t io n  a t  30 C.

O btained r e s u l t s  showed t h a t  th e  s t a r t e r  c u l t u r e s  o f M.v a r ia n s  s t r a i n  Lg and 
£»Plant«T'UTn s t r a i n  deg rad ed  th e  exam ined p e s t i c id e s  in  th e  u sed  c o n c e n t r a t io n s ,  
^«y a id a n s  s t r a i n  deg rad ed  th e  p e s t i c id e s  to  ^he h ig h e s t  e x te n t .  The i n t e n s i t y  

d e g ra d a tio n  depended on th e  c o n c e n t r a t io n  o f  th e  p e s t i c id e s .

■BfiRODUCTION; O rg a n o c h lo rin e  p e s t i c id e s  axe o f  m ajor p u b l ic  h e a l th  co n cern  when th e y

Are in g e s te d  th ro u g h  f o o d s tu f f s ,  e s p e c i a l l y  m eat and meat p ro d u c ts .  V a rio u s  r e s e a rc h

Workers have r e p o r te d  on th e  r e s id u e s  o f o rg a n o c h lo r in e  p e s t i c id e s  in  m eat and m eat 
p ro d u c ts  (C a n to n i, 1989, K re d l, 1988, V is a c k i ,  1 978 ). The p o s s ib i l i ty  to  rem ove, 
d e c re a se  o r  d e to x i f y  th e  p e s t i c id e  r e s id u e s  o f  t h i s  group i s  co n n ec ted  w ith  exam ina
t io n  o f  th e  f a c t o r s  in f lu e n c in g  t h e i r  d e g ra d a tio n  p r o c e s s e s .  Some m icroo rgan ism s a ls o

^Ay deg rad e  o rg a n o c h lo r in e  p e s t i c id e s  (P e r ic  e t  a l . , 1979» S p i r i c ,  1 9 8 1 ). However, 
t i t t l e  in fo rm a tio n  i s  a v a i l a b le  on th e  e f f e c t  o f m ic roo rgan ism s, e s p e c i a l l y  o f  
s t a r t e r s , on th e  d e g ra d a tio n  o f  o rg a n o c h lo r in e  p e s t i c id e s  in  meat p r o d u c ts ( M im a and
°cnetti,1979).

T h is  s tu d y  was u n d e rta k e n  to  d e te rm in e  she e f f e c t  o f s t a r t e r  c u l t u r e s  o f 
¿¿j-crococcus v a r i a n s  s t r a i n  L^ and L a c to b a c i l lu s  p lan ta ru m  s t r a i n  Kg, u sed  in  th e  
P ro d u c tio n  o f  B u lg a ria n  ferm en ted  s a u sa g e s , on th e  d e g ra d a tio n  o f  c h lo r in a te d

P e s t i c id e s  nam ely , l in d a n  (ÏB H C ) and g a r lo n  4E.

mn'I...,IAh.i AND MOrHODS; S t a r t e r  c u l t u r e s  o f  Ivi.v a r ia n s  s t r a i n  Lo and L .p la n ta ru m  s t r a i n  

were i s o l a t e d  from  t y p ic a l  B u lg a r ia n  ra w -d r ie d  sa u sa g e s . The s t r a i n s  were 

A t l t i v a t e d  on p ep to n e-m ea t e x t r a c t  a g a r  c o n ta in in g  &/o NaCl f o r  J-r.v a r ia n s  and MRS a g a r  

i'o r L .p la n ta ru m . They were in c u b a te d  f o r  24h a t  30^C. A f te r  in c u b a t io n , th e  s t r a i n s  

v,e re  washed w ish  s t e r i l e  p h y s io lo g ic a l  s o lu t io n  to  a d e s i r e d  c o n c e n t r a t io n .  C e l l
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7  f )c o n c e n t r a t io n  o f  1 0 ' c e l l s /m l  o f  M.v a r i a n s  s t r a i n  and 10 c e l l s /m l  o f  L . plantar-urn 

s t r a i n  K& s in g ly  and in  co m b in a tio n  o f  th e  two s t r a i n s  w ith  th e  same c o n c e n t r a t io n s  

w ere u s e d . F iv e  m i l l i l i t r e s  o f  b a c t e r i a l  su sp e n s io n  were p o u red  in to  sm a ll t e s t  tu b e s .  

An a l i q u o t  o f  10 ml o f  s o lu t io n s  o f l in d a n  and g a r lo n  4E a t  c o n c e n t r a t io n s  o f 0 .1 ,

1 and 5mg/ml w ere added to  each  tu b e  u n d e r s t e r i l e  c o n d i t io n s .  The tu b e s  were
O

in c u b a te d  f o r  24 and 48h  a t  30 C.'i'he a b i l i t y  o f  the  exam ined s t r a i n s  to  d eg rad e  J ie  
p e s t i c id e  r e s id u e s  was e v a lu a te d  by g a sch ro m ato g rap h ic  m ethod. The m ethod fo .  th e  
q u a n t i t a t iv e  d e te rm in a tio n  o f  p e s t i c id e  r e s id u e s  was a s  d e s c r ib e d  by P e r ic  e t  a l . . 
1979  w ith  th e  fo llo w in g  m o d if ic a t io n s  : th e  d e te c to r  te m p e ra tu re  was m a in ta in e d  a t

o O
330 C f o r  b o th  th e  p e s t i c i d e s  and th e  i n j e c t o r  te m p e ra tu re  was m a in ta in e d  a t  220 0

O
f o r  l in d a n  and 250 C f o r  g a r lo n  4E. S im i la r ly ,  th e  column te m p e ra tu re  was m a in ta in e dO O
a t  210 C f o r  l in d a n  and 240 C f o r  g a r lo n  4E . The n i t r o g e n  flow  was r e g u la te d  a t

40m l/m in and the  q u a n t i ty  o f  th e  i n j e c t e d  sam ple was 0 .5 m l. Type PYE Unicam GCV 
gasch rom atog raph  was u sed  in  t h i s  s tu d y .

RESULT'S ANL DISCUSSION: The r e s u l t s  o f  th e  e x p e rim e n ts  on th e  p e rc e n ta g e  d e g ra d a tio n  

o f  l in d a n  and g a r lo n  4E a s  e f f e c te d  by s t a r t e r  c u l t u r e s  a re  p re s e n te d  in  T a b le -1 .

The v a lu e s  shown a re  th e  mean v a lu e s  o f  a  t o t a l  o f  5 e x p e rim e n ts . As seen  from  th e  

r e s u l t s ,  M.v a r ia n s  s t r a i n  Lg s in g ly  had th e  h ig h e s t  c a p a b i l i t y  o f  p e s t i c id e  d e g ra d a 

t i o n  u n d e r e x p e r im e n ta l  c o n d i t io n s .  T h is  s t r a i n  showed one h ig h e s t  d e g ra d a tio n  

a c t i v i t y  on th e  exam ined p e s t i c id e s  a f t e r  48 h o f  in c u b a t io n . The d a ta  a l s o  in d ic a te d

T a b le -1 . E f f e c t  o f  s t a r t e r  c u l tu r e  on th e  d e g ra d a tio n  o f  l in d a n  and g a r lo n  4E.

S t r a in s
C o n c e n tra -  
t i o n  o f 
p e s t i c i d e s  ■

*
% d e g ra d a tio n  o f  l in d a n % d e g ra d a tio n  o f  g a rlo n ^
Time o f  in c u b a tio n  (.h) Time o f  in c u b a tio n  (h j

24 48 24 48

0 .1 64 .25 7 8 .5 5 7 .5 69 .3
M .v a ria n s  s t r a i n  L̂ - 1 4 4 .7 56.2 3 5 .3 4 2 .4

5 2 8 .3 3 6 .9 2 0 .7 2 4 .2

L .p la n ta ru m  s t r a i n  K,- 0 .1 3 8 .5 4 7 .0 2 7 .3 3 4 .6
1 2 5 .3 3 4 .8 1 9 .5 23 .1
5 16 .3 25.8 9 .4 1 6 .3

M .v a ria n s  s t r a i n  L- 0 .1 4 3 .8 55.1 3 2 .0 4 1 .1
+

L .p la n ta ru m  s t r a i n  K- 1 3 4 .0 4 1 .0 2 8 .5 5 6 .3
5 2 1 .3 2 7 .4 1 6 .7 2 4 .5

* v
Q u a n t i t ie s  o f  l in d a n  ( f BiiC) and g a r lo n  4E in  s u sp e n s io n , e x p re s se d  a s  
p e r  c e n t o f  th e  a d m in is te re d  q u a n t i ty .

A
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a distinct difference in the degradation capability of h,varions strain hg \jith
d i f f e r e n t  c o n c e n t r a t io n s  o f  p e s t i c i d e s . C om parubively  low er d e g ra d a tio n  a b i l i t y  was

observed a t  tn e  h ig h e s t  p e s t i c i d e s  c o r c e n t r â t io n s  c f  gm a/ml. 

Adverse e f f e c t  o f  th e  p e s t i c id e s  on the grow th o f  th e  s t a r t e •" c u i

co u ld  be das to  th e  

tu ro  _.t such  h ig h e r

c o n c e n tra t io n s .  :„.v a e la n s  s t r a i n  Lg degraded  l in d a n  in  *11 v.-,

h ig h er e x te n t  a s  compared to  g a r ló n  4 5 . L .o la n thrum s t r a i n  ICg 
tendency  a s  w ith  , ..v a r i a n s  s t r a i n  Lg. i'he d e g ra d a tio n  a b i l i t y

khd L. p i  ant arum Xg v a s  found to  be h ig h e r  \- on used  a s  mitred 
¿¡»p la n ta ¡run s t r a i n  Kg. I n t e r e s t i n g l y ,  the combined e f f e c t  o f  :

o.: c o n c e n t ra t io n s  to  a

a ls o  showed s im i la r  
o f  ... .v .̂ - ia n s  s t r a i n  Lt-

c u l tu r e s  a s  c .r  p a re d  to  
v a r ia n s  s t r a i n  L;> and

¿¡•olantarum  s t r a i n  X- was lo w er th a n  th  in d iv '.  r t  .1 . l.ocu ox ._ .v  - .- .rjg  o t r a m  h -_ ■-------------  >> w
^  a l l  the concentrations o f the p e s tic id e .,.

f  in a l ly ,  the obtain  tu. r e s u l t s  ev id en tly  showed th a t the sv.ari.or cu ltu res  o í 

d»v a r ia n s  s t r a i n  and L .p lan ta ru m  s t r a i n  Kg had a  de te rm in ed  e x fe c t  on th e  d e g ra d a —

'b io n  o f  o rg a n o c h lo r in e  p e s t i c id e s  l in d a n  and g a r lo n  4E and th e s e  s t r a i n s  u sed  th e s e  
P e s t ic id e s  a s  th e  o n ly  so u rce  o f  en erg y  f o r  t h e i r  m etab o lism . In  g e n e ra l ,  o u r r e s u l t s

ai“e in  agreem ent w ith  th e  f in d in g s  o f  M im a and C o r e t t i ,  1979 a*id D oric  et_ o l .  ,1 9 7 9 .

SQHCluSIONS: S t a r t e r  c u l t u r e s  o f  M.v a r i a n s  s t r a i n  Lg and L .p la n ta ru m  s t r a i n  X , in  

siû g le  and in  m ixed form  co u ld  d eg rad e  o rg a n o c h lo r in e  p e s t i c id e s  l in d a n  and gax lon  4E 

■̂ be s t a r t e r  c u l t u r e s  o f  M.v a r i a n s  s t r a i n  Lg p o sse se d  the  h ig h e s t  d e g ra d a tio n  a b x l r ty  

°h th e  examined p e s t i c i d e s  u n d e r e x p e r im e n ta l  c o n d i t io n s .

The d e g ra d a tio n  c a p a b i l i t y  o f  th e  t e s t e d  s t a r t e r  c u l tu r e s  depended on th e  

c° h c e n tr a t io n s  o f  th e  exam ined o rg a n o c h lo r in e  p e s t i c i d e s .
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