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B a c k g r o u n d

P C R - a n d  E L IS A -te c h n iq u e s  a re  o f  in c re a s in g  im p o rta n c e  fo r  th e  id e n tif ic a tio n  o f  a n im a l sp e c ie s . A  lo t  o f  c o m m e rc ia lly  av a ila b le  k its  a re  
e x is tin g  fo r  v a rio u s  a n im a l s p e c ie s . T h e s e  D N A  d e te c tio n  sy s te m s  a re  s u ita b le  f o r  th e  q u a li ta t iv e  id e n tif ic a tio n  o f  v e ry  lo w  a m o u n ts  o f  a d d e d  
m e a t sp e c ie s  in  fo o d . A t p re s e n t  q u a n ti ta t iv e  P C R  sy s te m s  fo r  th e  d e te rm in a tio n  o f  a n im a l sp e c ie s  a re  d e v e lo p e d  (W O L F  e t  a h , 2 0 0 1 ; K L O T Z  
e t a h , 2 0 0 1 ; C A L V O  e t a h , 2 0 0 2  ). C o n c e rn in g  q u a n tif ic a tio n  tw o  p ro b le m s  h av e  to  b e  so lv e d . A t f irs t a ll  a n a ly tic a l  s te p s  lik e  n u c le ic  a c id  
ex tra c tio n , a m p lif ic a tio n  a n d  d e te c tio n  m u s t  b e  v a lid a te d . S e c o n d ly  th e  o b ta in e d  re s u lts  m u s t b e  c o r re la te d  to  s p e c if ie d  s ta n d a rd s  a s  th e  a m o u n t 

° f  iso la te d  D N A  d e p e n d s  o n  th e  p re v a il in g  m a tr ic e s  lik e  m u s c le  m e a t, fa t, p ro te in , b lo o d  o r  g e la tin e . A  q u a n ti ta t iv e  s p e c if ic a tio n  is  p ra c tic a b le  

i f  th e re  is s u ff ic ie n t k n o w le d g e  a b o u t a c c u ra c y  o f  th e  m e th o d  a n d  th e  e x is tin g  m a tr ic e s  in  p ro c e s s e d  p ro d u c ts .

Objectives

A  re lia b le  a n d  r e p ro d u c ib le  m e th o d  f o r  D N A  e x tra c tio n  is  m o s t im p o r ta n t f o r  q u a n tif ic a tio n  in d e p e n d e n t o f  th e  a p p lie d  P C R  te c h n iq u e  
e -g- c o m p e tit iv e  P C R  o r  P C R -E L IS A . In  th is  re p o r t  a  s u ita b le  m e th o d  fo r  iso la tio n  o f  n u c le ic  a c id  f ro m  a n im a l t is s u e  a n d  p ro c e s s e d  p ro d u c ts  
is p re se n te d . H e a t t r e a tm e n t a f fe c tin g  m e a t  p ro d u c ts  a n d  D N A  q u a li ty  w as  in v e s tig a te d  w ith  re s p e c t to  its  in f lu e n c e  o n  P C R , in  p a r t ic u la r  on  

q u an tita tiv e  P C R .

Methods
F o r  th e  e x tra c tio n  o f  n u c le ic  a c id  25  m g  to  100  m g  m u s c le  m e a t o f  v a r io u s  an im a l sp e c ie s  o r  5 0  m g  o f  m e a t  p ro d u c ts  w e re  u sed . T h e  

iso la tio n  w a s  c a r r ie d  o u t b y  m e a n s  o f  a n  o p tim iz e d  C T A B  m e th o d  (B IN K E  e t a h , 2 0 0 3 ).
F o r  d e te rm in a tio n  o f  th e  a b s o lu te  D N A  c o n te n t  in  p o rk  12 sa m p le s  o f  m in c e d  m e a t w e re  p u rc h a s e d  f ro m  v a r io u s  b u tc h e r  sh o p s  an d  th e  

D N A  c o n te n t  w a s  d e te rm in e d  to  g e t  a  c o r re la tio n  b e tw e e n  D N A  a n d  fa t c o n te n t. T h e  a n a ly s is  c o n c e rn in g  fa t, m o is tu re , p ro te in  a n d  a sh  w as  

P e rfo rm ed  b y  m e a n s  o f  N IT  (N e a r  In fra re d  T ra n s m iss io n )  te c h n iq u e  (F R E U D E N R E IC H , 1999).
D if fe re n t b a tc h e s  o f  r e fe re n c e  s a u s a g e s  w e re  p ro d u c e d  c o n ta in in g  5 0 %  m u sc le  m e a t w ith  v a r io u s  a m o u n ts  o f  th e  d if fe re n t a n im a l sp e c ie s , 

25%  s u n f lo w e r  o il, 2 3 %  ic e , 2 %  sa lt, p h o s p h a te , a s c o rb a te  a n d  n itr ite . E a c h  b a tc h  w as h e a t tre a te d  a t  F c-v a lu e s  o f  < 0 .9 , 0 .9 , 3 .4 , 12.3 a n d  32 .
P C R  a m p lif ic a tio n  o f  a  sp e c ific  f ra g m e n t o f  h o rs e  D N A  w as p e r fo rm e d  a p p ly in g  sp e c ific  p r im e rs  p u rc h a s e d  by  C ib u s  B io te c h  G m b H  

(G u te rs lo h , G e rm a n y ) . A m p lif ic a tio n  w a s  c a r r ie d  o u t  in  a  fin a l v o lu m e  o f  2 5  p i, c o n ta in in g  P C R  b u ffe r , 3 .5  m M  M gC L, a n d  1 U  H o tS ta rT aq ™  
D N A  P o ly m e ra se  (Q ia g e n , H ild e n , G e rm a n y ) , 0.1 m M  e a c h  o f  dA TP, d T T P , d G T P  a n d  d C T P  (Q b io g e n , H e id e lb e rg , G e rm a n y ) , 0 .4  p M  o f  th e  
re sp e c tiv e  p r im e r  p a ir s , 1 p i S Y B R -G re e n  I (1 :1 0 0 0 ), 2 p l o f  sa m p le . D N A  w as am p lif ie d  by  re a l t im e  P C R  s y s te m  R o to r  G e n e  2 0 0 0  (C o rb e tt  

R e sea rch . S y d n ey , A u s tra lia ) .

Results and Discussion

T ab. 1 sh o w s th e  r e s u l ts  o f  th e  v a lid a tio n  o f  th e  o p tim iz e d  D N A  e x tra c tio n  sy s te m  fo r  se v en  d if fe re n t a n im a l s p e c ie s . N u c le ic  a c id  c a n  be  

lso la ted  a t  g o o d  r e p ro d u c ib i l i ty  (C V  le s s  th a n  10 % ) a n d  p u rity . In  a c c o rd a n c e  w ith  H E R B  E L  an d  M O N T A G  (1 9 8 7 )  th e  d e te rm in e d  c o n te n t o f  
nuc le ic  a c id  in  p ig , c a tt le , h o rs e  a n d  s h e e p  w a s  s im ila r . In  c o n tr a s t  th e  m e a n  v a lu e  o f  th e  n u c le ic  a c id  c o n te n t  o f  p o u ltry  a p p e a re d  3 0  %  h ig h e r  

than  in  th e  o th e r  te s te d  a n im a l s p e c ie s .

^ ab- 1: P a ra m e te rs  f o r  v a lid a tio n  o f  th e  o p tim iz e d  D N A  e x tra c tio n  s y s te m  fo r  se v en  a n im a l s p e c ie s .

C o n ten t o f  n u c le ic  a c id  (y ) in  [p g /m L ] in  d e p e n d e n c e  u p o n  a m o u n t o f  m u s c le  m e a t (x ) in  [m g]

P ig C a ttle H o rse S h eep T u rk ey C h ic k e n D u c k

n 12 12 12 12 12 12 12

A - 2 1 3 - - 2

b 5 .8 8 6 .0 7 5 .2 7 5 .36 6.41 7 .9 8 7.41

a -5 .0 3 3 0 .2 0 3 2 .0 2 3 .6 4 20 .01 4 0 .0 7 122 .6

r 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 9 0 .9 9 8 0 .9 9 7 0 .9 9 0

r(A ) 0 .9 9 8 0 .9 8 9 0 .9 9 3 0 .991 0 .9 9 8 0 .9 9 7 0 .9 8 4

c v n 3.1 % 2 .6 % 3 .6 % 2.1  % 2 .9 % 3 .8 % 6 .8 %

C V X0(A ) 3.1  % 7 .2 % 5 .9 % 6 .5 % 2 .9 % 3 .8  % 8 .8 %

P u rity
A 2 6 0  /  A 2 8 0

1.92 1.91 1.91 1.90 1.94 1.95 1.89

n S a m p le  n u m b e r , r C o rre la tio n  c o e ff ic ie n t, A O u tlie r , CVx0 C o e ff ic ie n t o f  v a r ia tio n , 

(A) V alu e  w ith  o u tlie r , b S lo p e  a n d  a In te rc e p t o f  th e  l in e a r  e q u a tio n  y  =  b x + a
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T h e  a b s o lu te  D N A  c o n te n t  in  p o rk  w a s  d e te rm in a te d  u s in g  12 d if fe re n t s a m p le s  o f  m in c e d  m e a t. T h e  re s u lts  s h o w  a  m e d ia n  D N A  c o n te n t 

o f  0 .0 4 5  %  (C V  14 % ) w h ic h  is c o m p a ra b le  to  th e  re s u lts  a c h ie v e d  b y  H E R B E L  a n d  M O N T A G  (1 9 8 7 ).
T h e  re c o v e r ie s  o f  e x tra c te d  n u c le ic  a c id  in  s e l f  m a d e  re fe re n c e  m e a t p ro d u c ts  w e re  d e te rm in a te d  in  d e p e n d e n c e  u p o n  a p p l ie d  h e a tin g  

in te n s ity  (F ig . 1). U p  to  a  F c  v a lu e  o f  3 .4  re c o v e r ie s  in  a  c a lc u la te d  ra n g e  b e tw e e n  7 0  a n d  120  %  w e re  d e te rm in a te d . A t h ig h e r  h e a tin g  in te n s itie s  
( F c-v a lu e s  >  3 .4 )  th e  n u c le ic  a c id  y ie ld  is  o b v io u s ly  d e c re a s in g . N e v e r th e le s s  it c a n  b e  sa id  th a t b y  m e a n s  o f  th e  o p tim iz e d  e x tra c tio n  sy s te m  

th e  m a in  a m o u n t o f  n u c le ic  a c id  c a n  b e  is o la te d  f ro m  p ro c e s s e d  m e a t p ro d u c ts  a t  h ig h  p u r ity  (A 2 6 0  /  A 2 8 0 ) .
In  a d d it io n  th e  in f lu e n c e  o f  h e a t  tre a tm e n t  o n  P C R  w a s  e x a m in e d . N u c le ic  a c id  so lu tio n s  c o n ta in in g  1 %  h o rse  m e a t  w e re  e x a m in e d  by  

m e a n s  o f  re a l t im e  P C R  a t d if fe re n t h e a t in g  in te n s it ie s  (F ig . 2 ). U p  to  F c-v a lu e s  o f  3 .4  (sa m p le  1 -4) D N A  a m p lif ic a tio n  a p p e a re d  s im ila r . A  r ise  
o f  th e  h e a tin g  in te n s ity  h ig h e r  th a n  a  F c  v a lu e  o f  3 .4  le a d  to  a  re m a rk a b le  in c re a se  o f  C t v a lu e . A  A C t o f  a p p ro x im a te ly  6  c y c le s  (s a m p le  2 and  
6 ) c o r re sp o n d s  to  a  v a r ia tio n  o f  th e  D N A  c o n c e n tr a t io n  in  th e  sa m p le  o f  a b o u t 1 0 - 1 0 0  fo ld . W ith  r e s p e c t  to  th e s e  re s u lts  th e  h e a tin g  in te n s ity  

a p p lie d  o n  th e  p ro c e s s e d  p ro d u c ts  se e m s  to  b e  an  
im p o rta n t p a ra m e te r  in f lu e n c in g  q u a n tif ic a tio n .

Conclusion

T h e  p re s e n te d  e x tra c tio n  sy s te m  is s u ita b le  fo r  
th e  is o la tio n  o f  n u c le ic  a c id  f ro m  a n im a l  t is s u e  a t 
h ig h  re p ro d u c ib il i ty  (C V  <  10 % ) a n d  p u r ity  (A 2 6 0  
/  A 2 8 0  >  1 .8) fo r  a ll  te s te d  a n im a l sp e c ie s . F o r  n o t 
h e a te d  m in c e d  p o rk  a  re la tiv e ly  c o n s ta n t  c o n te n t  o f  
D N A  o f  0 .0 4 5 %  w ith  a  C V  <  14 %  w a s  d e te rm in e d .
N u c le ic  a c id  c a n  a ls o  b e  is o la te d  f ro m  p ro c e s s e d  
p ro d u c ts  a t  a  h ig h  y ie ld  b u t th e  q u a li ty  o f  D N A  is v e ry  
m u c h  in f lu e n c e d  b y  th e  a p p l ie d  h e a t t r e a tm e n t,  w h ic h  

is  im p o r ta n t f o r  th e  e f f ic ie n c y  o f  D N A  a m p lif ic a tio n .
I f  h e a t  tre a tm e n t  o f  m e a t p ro d u c ts  is  v e ry  in te n s iv e  
q u a n tif ic a tio n  is  v e ry  d if f ic u lt  o r  e v en  fa ils .

F u r th e rm o re  th e  a m o u n t o f  is o la te d  D N A  
d e p e n d s  o n  th e  p re v a ilin g  m a tr ic e s  l ik e  m u s c le  m e a t, 
fa t, p ro te in , b lo o d  o r  g e la tin e . In  th is  s tu d y  o n ly  
n u c le ic  a c id  f ro m  m u s c le  m e a t w as  e x a m in e d . F o r  
q u a n tif ic a tio n  o f  a n im a l sp e c ie s  in  m e a t p ro d u c ts  it 
is  n e c e s sa ry  to  h a v e  in fo rm a tio n  a b o u t  th e  v a r ia tio n  
o f  D N A  c o n te n t o f  th e  d if fe re n t m a tr ic e s . A t th e  
m o m e n t q u a n tif ic a tio n  o f  a n im a l sp e c ie s  in  p ro c e s s e d  p ro d u c ts  a p p e a rs  to  

b e  n o t v e ry  e x a c t f o r  th e  m o s t a p p lie d  a n im a l m a tr ic e s .

: R e c o v e ry  o f  e x tra c te d  n u c le ic  a c id  f ro m  p ro c e s s e d  r e fe re n c e  m a te r ia ls  
d e p e n d in g  o n  h e a tin g  in te n s ity
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