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CONTAMINATION OP SPICES USED IN MEAT PROCESSING WITH TOXIGENIC MOULDS AND OCHRATOXIN A 
M. âKRINJAR1 , G. DIMIÔ1 and M. DANEV2

■'’U n iv e r s i ty  o f  Novi S ad , F a c u l ty  o f  T echno logy , B u le v a r  c a ra  L a z a ra  1 ,  21000 Novi S ad , 
Y u g o slav ia  and 2 " S v e ti  K i r i i  and M etodije "  U n iv e r s i ty ,  F a c u l ty  o f  V e te r in a ry  M ed ic ine , 
u l .  "L azar Pop T ra jk o v "  5 -7 ,  91000 S k o p je , M acedonia

S p ic es  u sed  i n  m eat p ro c e s s in g  may c o n ta in  la r g e  num bers o f  fu n g i  t h a t  can cause  s p o ila g e  
o f f i n a l  p ro d u c ts ,  such a s  s a la m i, sau sa g es  e t c .  The p re se n c e  o f  to x ig e n ic  fu n g i  i s  e s p e c ia l ly  
u n d is e ra b le  s in c e  h e a t  p ro c e s s  i s  n o t  u sed  i n  p ro c e s se d  m eat m an u fa c tu re . Under such c o n d i t i 
ons moulds can grow and p roduce to x ic  m e ta b o l i te s  ( P i t t  and H ocking , 1985) .

Having in  mind h ig h  fre q u e n c y  o f  fu n g a l s p e c ie s  i n  th e  en v iro n m en t, th e  aim o f  t h i s  s tu d y  
w as^to  i n v e s t i g a t e  th e  p re se n c e  o f  f u n g i ,  w ith  s p e c ia l  a t t e n t i o n  to  to x ig e n ic  o n e s , and o c h ra -  
to x in  A i n  m ix tu re  o f  s p ic e s  and co rn  b la c k  p ep p er u sed  i n  m eat p ro c e s s in g .

M a te r ia l  and Methods
C o n tam ina tion  o f  m ix tu re  o f  s p ic e s  (8 sam ples) and co rn  b la c k  p ep p er (4  sam p les) by f u n g i ,  

w ith  s p e c ia l  a t t e n t i o n  to  to x ig e n ic  s p e c ie s ,  and o c h ra to x in  A (OA) was i n v e s t i g a t e d .  The com
p o s i t io n  o f  m ix tu re  o f  s p ic e s  was as fo l lo w s :  sam ples 1 and 2 -  w h ite  p e p p e r ,  b la c k  p e p p e r , 
a l l s p i c e ,  g a r l i c ,  nutm eg; sam ple 3 - b l a c k  p e p p e r , r e d  p e p p e r , h o t p e p p e r , g a r l i c ,  cum in, co
r i a n d e r ;  sam ple 4 -  b la c k  p e p p e r , w h ite  p e p p e r , g a r l i c ,  a l l s p i c e ,  cum in; sam ples 5 and 6 -  
w h ite  p e p p e r , g a r l i c ,  r e d  p e p p e r , c o r ia n d e r ,  cum in, b la c k  p e p p e r; sam ple 7 -  w h ite  p e p p e r , 
b la c k  p e p p e r , g a r l i c ,  cum in, a l l s p i c e ;  sam ple 8 -  b la c k  p e p p e r , g a r l i c ,  a l l s p i c e ,  c o r ia n d e r .

M yco log ica l a n a ly s e s .  The d i l u t i o n  p l a t e  te c h n iq u e  was u sed  f o r  i s o l a t i o n  o f  fu n g i  and 
t h e i r  t o t a l  v ia b le  co u n ts  p e r  g . The fo llo w in g  m edia were u se d : a )  Sabouraud m a lto se  ag a r (SMA) 
-  pep tone 10 g , m alto se  40 g , a g a r  15 g , d i s t i l l e d  w a te r  to  1000 m l, b) m alt e x t r a c t  y e a s t  
e x t r a c t  50% g lu co se  a g a r  (MY50G) -  m alt e x t r a c t  10 g , y e a s t  e x t r a c t  2 .5  g , ag a r 10 g , d i s t i l 
le d  w a te r  to  500 g , g lu c o se  500 g and c )  Czapek y e a s t  e x t r a c t  a g a r  w ith  20% su c ro se  (CY20S) -  
K2HT04 1 .0  g , Czapek c o n c e n tra te  (NaN03 30 g , KC1 5 g , MgS04 x 7 H20 5 g , FeS04 x  7 H20 0 .1  g , 
d i s t i l l e d  w a te r  to  100 ml) 10 m l, y e a s t  e x t r a c t  5 g ,  su c ro se  200 g , a g a r  15 g ,  d i s t i l l e d  w a te r 
to  1000 m l. 1 ml o f  1% ch lo ram p h en ico l and 1 ml o f  1% o x y te t r a c y c l in e  p e r  100 ml o f  medium was 
added . In c u b a tio n  was done a t  25 C f o r  7 d a y s .

I d e n t i f i c a t i o n  o f  s p e c ie s  was perfo rm ed  ac c o rd in g  to  R aper and Thom (1 9 4 9 ), R aper and F en- 
(1 9 6 5 ), E l l i s  (1 9 7 1 ), P id o p lic k o  and Milko (1971) and Samson and van R een en -H o ek stra

M y co to x ico lo g ica l a n a ly s e s .  Q u a l i ta t iv e  and q u a n t i t a t i v e  d e te rm in a tio n  o f  OA was c a r r i e d  out 
u s in g  a TLC method a c c o rd in g  to  th e  O f f i c i a l  M ethods o f  A n a ly s is  o f  th e  A .O .A .C . (1 9 9 0 ).

R e s u l ts  and d is c u s s io n

M ycologic a l  a n a ly s e s .  A l l  s p ic e s  t e s t e d  w ere co n tam in a ted  w ith  fu n g i  a t  v a r io u s  d e g re e . The 
l a r g e s t  number o f  fu n g i  p e r  g was d e te rm in ed  on MY50G and th e  s m a l le s t  on SMA (T ab le  1 ) .  These 
r e s u l t s  co u ld  be e x p e c ted  s in c e  th e  m ost co n tam in an ts  o f  s p ic e s  a re  x e r o p h i l i c .
T able 1 .  T o ta l v ia b le  c o u n ts  o f  moulds i n  m ix tu re  o f  s p ic e s  and co rn  b la c k  p ep p er

Medium

1 2

SMA 3 .5 : : r ;* 2 .4 x i0 ?
MY50G 8 .0 x l0 55 .6 x l0 5
CY2C3 5 .2 x lû 22 .8 x l0 5

T o t a l  v i a b l e  c o u n t s  o f  m o u l d s  p e r  g
S a m p l e  no.

5 4  5 6 7 8 9 10 11 12

* x o ? o
2 .4 x 1 0 ^ 1  » 5 ::iO "9 .2 x 1 :? -? . 2x10^5 , 0 x i c r

3.7xl035.8xl052.4xl032.7xl031.4xl03
2.7x1032.1x1032.1x1033.2xl039.5xl02

5. 32a o 22sm o 3i  * s x io 3i .  s x ic 3s .  2x1^
3.1x1032.9x1035.9x1034.3x1037.2x10̂  
2 . 7xlO32 . 7xlO35 . 3xlO34 . 3x l033 . 8x l0

1 - 8  m ix tu re  o f  s p ic e s ,  9 - 1 2  co rn  b la c k  p ep p er
I s o l a t e d  fu n g a l s t r a i n s  were c l a s s i f i e d  i n to  10 g en e ra  (A b s id ia . A s p e r g i l l u s . E m e r ic e l la , 

E u ro tiu m , H ucor. P a e c ilo m y c e s . F e n ic i l l iu m , R h izo o u s . S c o o u la r io p s i s . S y n cep h a la s tru m J and 33 
s p e c ie s  (T ab le  2 ) .  G enera A s p e rg i l lu s  and P é n ic i l l iu m  were p re s e n te d  w ith  th e  l a r g e s t  number 
d i f f e r e n t  s p e c ie s .  E uro tium  h e rb a rio ru m . a p o t e n t i a l  p ro d u c e r  o f  s te r ig m a to c y s t in  (F r is v a d ,  
1988) ,  was found  to  be th e  m ost f r e q u e n t  fu n g a l s p e c ie s .

About 55% o f  i s o l a t e d  fu n g i  b e lo n g ed  to  to x ig e n ic  s p e c ie s .  A ccord ing  to  l i t e r a t u r e  d a ta  (T’2'  
s s a t i o v a ,  1986, F r is v a d ,  1988) 11% o f  i s o l a t e d  s p e c ie s  a re  o c h ra to x ig e n ic ,  13% o f them are  
d u c e rs  o f  s te r ig m a to c y s t in ,  16% a re  a f la to x ig e n ic  and th e  r e s t  can p roduce  o th e r  to x in s  ( p a tu ' 
l i n ,  c y c lo p ia z o n ic  a c id ,  is o fu m ic la v in e  e t c . ) .

M y co to x ico lo g ica l a n a ly s e s . OA was found i n  two sam ples o f  m ix tu re  o f  s p ic e s  (n o . 6 and 7) 
a t  c o n c e n tra t io n  o f  32.00 p g /k g  (sam ple n o . 6) and i n  t r a c e s  (sam ple n o . 7 )«

C o n c lu sio n s

A ll o f  s p ic e s  were c o n ta m in a te d  w ith  f u n g i .  The l a r g e s t  number o f fu n g i  p a r  g was d e te rm io e^ 
on MY50G. I s o l a t e d  s t r a i n s  were c l a s s i f i e d  i n to  10 g en e ra  and 38 s p e c ie s .  G enera Aspergillus
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2 . Mould, s p e c ie s  i s o l a t e d  from  th e  m ix tu re  o f  s p ic e s  and corn  b la c k  p ep p er
Would
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m i:cture o f  s p i c e s , 9 - 1 2  corn  b la c k  p e p p e r , S -  SMA, M -  MYJCG, C -  CY20S

^ i f ^ m u m  were p re s e n te d  w ith  th e  l a r g e s t  number o f  d i f f e r e n t  s p e c ie s .  The most common 
cibS „ wf s ¿u ro tju m  h e rb a r io ru m . About 53% o f  i s o l a t e d  s p e c ie s  a re  known as  m y co to x in -p ro d u - 
n° . omou. s# ™ ° sam ples o f  m ix tu re  o f  s p ic e s  w ere co n tam in a ted  w ith  OA (n o . 6 -  32 .00 ufA k

i n  t r a c e s )

“efe.

SU:
f e n c e s

 ̂ ^ S la id *  1971 * D em atiaceo u s» Kyphom ycetes. Commonwealth M ycolog ica l I n s t i t u t e ,  Kew & S u rre y ,
^^33+' * *

Moulds and f i la m e n to u s  fu n g i  i n  t e c h n ic a l  m ic ro b io lo g y . E l s e v i e r ,  A m ster- 
i - I ;  "Xiord-New Y ork-Tokyo.
- o r ^ M * 0 * .1?8 8 , FunSa l  s p e c ie s  and t h e i r  p ro d u c tio n  o f  m y c o to x in s .In r ln tro d u c t io n  to  fo o d -  

n Baa fu n g i (Sam son ,R .A ., S .S .v a n  R e e n e n -H o e k s tra ) , C e n tra a lb u re a u  v o o r S c h im m e lc u ltu re s . 
^ f i ^ n~Delf t -T h e  N e th e r la n d s . ’

jspgj, , A .K .n o cx rn g .x y o p . x u n g i and Xood S p o ila g e .  Academic P re s s  A u s t r a l i a .
ÎaPsi>V*50 >C.Thom.l94-9.A Manual o f  th e  P e n ic i l l i a .W i l l i a m s  and W ilk in s  C o ., B a lt im o re . 
^ Sor .B . ,D . I .P e n n e l l . l 9 6 5 .  The Genus A s p e r g i l lu s .  W illiam s and W ilk in s  C o ., B a lt im o re .

* « .A .,E .S .v a n  R e e n e n -H o e k s tr a .In tro a u c tio n  to  fo o d -b o rn e  fu n g i .B a a rn -D e lf t ,N e th e r la n d s .
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