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SUMMARY: D i r e c t  E p i f l u o r e s c e n t  F i l t e r  T e c h n i q u e  / D E F T /  has  n o t  been  u s e d  i n  f o o d  

m i c r o b i o l o g y  i n  C z e c h o s l o v a k i a  y e t .  The DEFT has been  t e s t e d  on s a m p l e s  o f  c u r e d  

and  r aw g r o u n d  m e a t ,  s e a s o n e d  m i n c e d  meat  and  some h e a t  t r e a t e d  meat  p r o d u c t s  / s a l a m i ,  

" l i v e r  p â t é  s a l a m i " / .

The r e s u l t s  o b t a i n e d  f r o m  t h e  DEFT w i t h i n  one  h o u r  we r e  s a t i s f y i n g .  Good a g r e e m e n t  

b e t w e e n  DEFT and s t a n d a r d  p l a t e  c o u n t  / S P C /  was f o u n d  f o r  t h e s e  p r o d u c t s  w i t h i n  t h e  r a n g e

o f  10 ^  t o  1 0 S g- ^ . The c o r r e l a t i o n  c o e f f i c i e n t  was 0 , 8 7  / r a w  g r o u n d  m e a t / ,  0 , 8 2  / c u r e d

m e a t / ,  0 , 8 6  / s e a s o n e d  m i n c e d  m e a t / ,  0 , 8 1  / s a l a m i /  and  0 , 7 9  / " l i v e r  p â t é  s a l a m i " / .

The c o n c l u s i o n  was made t h a t  DEFT c o u l d  be u s e d  as a s c r e e n i n g  m e t h o d  t o  e n s u r e

t h e  s h o r t  p e r i o d  o f  m i c r o b i o l o g i c a l  e x a m i n a t i o n  o f  r aw meat  and  some meat  p r o d u c t s .

INTRODUCTI ON:  Food m i c r o b i o l o g y  has been  g r e a t l y  i n f l u e n c e d  by t h e  r a p i d  m i c r o b i o l o g i e

m e t h o d s .  One o f  t he m i s  D i r e c t  E o i f l u o r e s c e n t  F i l t e r  T e c h n i q u e  -  DEFT.  T h i s  m e t h o d  c o n n e « 1
..Ia d v a n t a g e s  o f  t h e  d i r e c t  m i c r o s c o p y  w i t h  t h e  membr ane f i l t e r  t e c h n i c .  The DEFT was i  n i  t  i 0 

d e s i g n e d  f o r  d a i r y  a p o l i c a t i o n s  / PETTI PHER e t  a l . , 1 9 8 0 / .  L a t e r  t h e  DEFT was u s e d  f o r  raw 

meat  /BAUMGART e t  a l . , 1 9 8 1 / ,  v e g e t a b l e s ,  f i s h e s  and f r o z e n  meat  / PETTI PHER e t  a l . , 1 9 8 2 / .  

JAKOBSEN and  QUIST /1 9 8 4 /  a p p l i c a t e d  t h e  DEFT f o r  m i n c e d  meat  and  meat  p r o d u c t s .  The b a s e 

o f  t h e  DEFT c o n s i s t s  i n  t h e  f l u o r o c h r o m i c  s t a i n  b i n d  on R NA and  DNA o f  m i c r o b e s * c e l l s  

f l u o r e s c i n g  a g a i n s t  a d a r k  b a c k r o u n d .

MATERIALS and  METHODS: F o u r  c a t e g o r i e s  o f  meat  p r o d u c t s  we r e  i n v e s t i g a t e d  l . r a w  g r o w 11 

m e a t ,  2 . c u r e d  m e a t ,  3 . s e a s o n e d  m i n c e d  m e a t ,  4 . h e a t  t r e a t e d  meat  p r o d u c t s  as s a l a m i  and 

" l i v e r  p â t é  s a l a m i " .
The m e t h o d  r ec ommended  by JAKOBSEN and  QUIST / 1 9 8 4 /  was u s e d .  To meat  s a m p l e s  o f  10 9r  

90 ml  o f  d i l u t i o n  med i um /1% p e p t o n ,  0, 5% N a C l /  we r e  a d d e d ,  an d  t h e  s a m p l e s  we r e  homogen1 

f o r  2 m i n .  i n  a" STOMACHER" .  The ho mo g e n o u s  s a m p l e s  w e r e  e x a m i n e d  by s t a n d a r d  c u l t i v a t i o n  

t e c h n i q u e  w i t h  48 h o u r  i n c u b a t i o n  a t  30° C on t h e  meat  p e p t o n  a g a r  / n o r m  Î SN 56 00 8 3 / .

A f t e r  30  m i n .  s t a n d i n g  f o r  s e t t l e m e n t  o f  l a r g e r  p a r t i c l e s  we r e  t h e  same homogenous  

s a m p l e s  u s e d  f o r  d i r e c t  e p i f l u o r e s c e n t  f i l t e r  t e c h n i q u e .  5 ml  o f  t h e  s u s p e n s i o n  we r e  

f i l t e r ë d  t h r o u g h  t h e  s i c k  s t e r i l e  p a p e r  f i l t e r .  To 2 ml  o f  t h e  f i l t e r e d  s u s p e n s i o n  i n  

a s t e r i l e  t e s t  t u b e ,  2 ml  0, 5% T r i t o n  x - 1 0 0  and  0 , 5  ml  0 , 25% t r y p s i n  w e r e  a d d e d .  The mix 

was i n c u b a t e d  i n  a w a t e r b a t h  a t  50° C f o r  10 m i n .  and  t h e n  f i l t e r e d  t h r o u g h  a SYNP0R mertbt

f i l t e r  / 0 , 4  s i z e /  m o u n t e d  t o  a v acuum w a t e r  pump.

A f t e r  f i l t r a t i o n  t h e  membr ane  was o v e r l a y e d  w i t h  2 , 5  ml  a c r i d i n e  o r a n g e .  A f t e r  s t a n d1

f o r  2 m i n .  v acuum was r e - a p p l i e d  i n  o r d e r  t o  f i l t e r  t h e  s t a i n .  F i l t e r  was was he d  w i t h  2/ 

c i t r a t e  b u f f e r /  pH 3 , 0  /  f o l l o w e d  by 2 , 5  ml  i s o - p r o p a n o l  t o  d e c o l o r i z e  t h e  f i l t e r .

The s t a i n e d  membr ane was a i r d r i e d ,  m o u n t e d  i n  a C a n a d i a n  b a l s a m  u n d e r  a c o v e r  s l i p  * n 

e x a m i n e d  by  means o f  an e p i f l u o r e s c e n c e  m i c r o s c o p e  / J ENAMED/ .

The nu mb e r  o f  f l u o r e s c e n t  m i c r o b e s  w e r e  c o u n t e d  a t  a m a g n i f i c a t i o n  o f  1 0 0 0 .  The numb®^ 

o f  m i c r o b e s  p e r  gr am was c a l c u l a t e d  by m u l t i p l y i n g  t h e  a v e r a g e  nu mb e r  o f  b a c t e r i a  c o u n t e 

p e r  m i c r o s c o p e  f i e l d  by  t h e  m i c r o s c o p e  f a c t o r .  We c o u n t e d  a l l  o r a n g e  an d  g r e e n  l i g h t  

m i c r o b e s .
F o r  e v e r y  i v e s t i g a t e d  s a m p l e s  g r o u p  was c a l c u l a t e d  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

RESULTS an d  DI SCUSSI ON:  S e v e n t y  s a m p l e s  w e r e  t e s t e d  a t  a l l .  The mos t  o f  m i c r o b e s

f l u o r e s c e d  o r a n g e  a g a i n s t  a d a r k  b a c k r o u n d .  The g r e e n  f l u o r e s c e n t  m i c r o b e s  o c c u r e d  r a r ®
i t

A l l  o f  m i c r o b e s  we r e  e a s y  t o  d i s t i n g u i s h  f r o m  s t a i n  r e m a i n d e r s  o r  s l i g h t  q u a n t i t y  o f  t 1
is ’
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ti

r e s u l t s  r e c e i v e d  by  t h e  DEFT we r e  v e r y  s i m i l a r  t o  t h e  r e s u l t s  o b t a i n e d  by t h e  c o n v e n -
onal method.

/ r = T n es ! t 8 n < i a r ( * p l a t e  c o u n t  f o r  r aw g r o u n d  meat  was 1 0 ^ —1 0 9 g ” l  , _ j t h e  DEFT 1 0 5 -  1 0 9 g ” 1 1
'  ' / ■  The s t a n d a r d  p l a t e  c o u n t  f o r  c u r e d  meat  was 1 0 -  1 0 V g”  ,  t h e  DEFT 1 0 - t O  g _ ' 

3 8 2 / .  The

^  "  1 O ^ Q  ^ —  r\ a X  /  T U -  _  ,  I  1 _  I _  ,  -  __________ X  I I  I  . ! ____________x L -  -  I  1,1______  - 1 / v ^  ,  « 8  “ 1

° ' 8 ? / . ^ T h e  s t a n d a r d  p l a t e  c o u n t  f o r  s e a s o n e d  m i n c e d  meat  was 1 0 8 -  1 0 8 g - "',5 t h e  DEFT

t h e  DEFT 1 o 5 

e I)p c t  i « 5

9 / r =  0 , 8 6 / .  The s t a n d a r d  p l a t e  c o u n t  f o r  " l i v e r  p â t é  s a l a m i " w a s  1 0 -  10 g
—1 4 8 —1

-  10  g / r  = 0 , 7 9 / .  The s t a n d a r d  p l a t e  c o u n t  f o r  s a l a m i  was 10 -  10  g "  ,

D E F T
10

d e f t  1 0  -  1 0 8 g " 1 / r =  0 , 8 1  / .

T he s t a t i s t i c a l  e v a l u a t i o n  o f  o b t a i n e d  r e s u l t s  p r o v e d  t h e  n a r r o w  r e l a t i o n  b e t w e e n  t h e  

7 anc* SPC I  T i g .  1 -  3  / .  The b e s t  c o r r e l a t i o n  w i t h  SPC w e r e  f o u n d  i n  s p a c e  o f  1 0 ̂  t o

m i c r o b e s  p e r  gr am wh a t  i s  b a s i c a l y  i d e n t i c  w i t h  l i t e r a t u r e  c i t a t i o n s  / JAKOBSEN and
-1QUlST 1 go 8

'  984 ,  BOI SEN,  1 9 8 4 / .  C o u n t i n g  10 g and mor e m i c r o b e s  i s  v e r y  d i f f i c u l t  f o r  r e a s o n
0 f  ^ .

l r  g r e a t  q u a n t i t y  p e r  m i c r o s c o p e  f i e l d  /  s o m e t i m e s  t h e y  a r e  i n  many l a y e r s  / .

he d i f f e r e n c e s  b e t w e e n  r e s u l t s  SPC and DEFT w e r e n t  s t a t i s t i c a l l y  i n d i c a t i v e  w i t h  
e * c * P t i o n  
mi g r o u p  s a m p l e s  o f  c u r e d  meat  /  F i g . 4 /  I t  c o u l d  be due p r o b a b l y  t o  t h e  g r e a t

t -

° b e s  q u a n t i t y  /  1 o8 g  ̂ /  i n  many s a m p l e s .

e DEFT make p o s s i b l e  t o  know t h e  c o m p o s i t i o n  o f  f o o d  m i c r o f l o r a  / c o c c i ,  r o d s ,  y e a s t s  " t c t / .
• n t h e  i n v e s t i g a t e d  s a m p l e s  r o d s  p r e d o m i n a t e d ,  t h e r e  we r e  r a r e l y  s p o r u l a t e  m i c r o b e s  

/ e a s t s  anHv a c ° c c i  . The m i c r o b e  d i f f e r e n t i a t i o n  b a s e d  o n l y  on t h e i r  m o r p h o l o g y  i s  n o t  common

U8b l e  /  RODRIGUES an d  KROLL (1988 / .

t h e  6 Ĉ sac*v a n t a 9 e ° ' f  t h e  DEFT c o n s i s t s  i n  t h e  f a c t  t h a t  t h e  f l u o r e s c e n t  s t a i n  c o l o u r i z e s

a c t - C t ^ Ve anc* d e a t h  m i c r o b e s * c e l l s .  C i t a t i o n  c o n f o r m i n g  w i t h  HOFFI E e t  a l . / 1 9 7 7 /  t h e

mi c  r o b e s  h a v e  o r a n g e  f l u o r e s c i n g  and  i n a c t i v e  m i c r o b e s  a r e  f l u o r e s c i n g  i n  t h e  g r e e n  
v* o i o u r  wh* k

1 c h d e p e n d s  on t h e  b i n d  o f  a c r i d i n e  o r a n g e  on DMA / o r t o c h r o m a t i c  f l u o r e s c e n c e  

of d n  ̂ anC* ° n / m e t a c h r o m a t i c  f l u o r e s c e n c e  -  o r a n g e  / .  Ho we v e r  t h e  o b s e r v a t i o n
I PMER e t  a l .  /1 9 8 0 ,  1 9 8 1 /  and  RODRIGUES e t  a l .  /1 9 8 6 /  on t h e  a c t i v  c u l t u r e s  a p p r o v e  

M ^ omewh e r e  a p p a r e n t l y  i n a c t i v e  c e l l s  f l u o r e s c i n g  g r e e n  can  be a c t i v e ,  

ment  l f l C a t l o n  o f  t h e  m e t h o d  i n  t h i s  way b r o u g h t  RODRIGUES and  KROLL / 1 9 8 8 / .  The i m p r o v e ­

r s ^ .  ° n s i s t a  i n  c u l t i v a t i o n  t h e  membr ane  f i l t e r  w i t h  m i c r o b e s * c e l l s  on  t h e  c o v e r  o f  

a c r i d -  t  3 9 a r  anc* ^ h o u r s  i n c u b a t i o n  a t  3 0 ° C .  Then  t h e  membr ane f i l t e r  c o l o r i z a t i o n  w i t h  

o r an o r a n g e  an d  c o u n t i n g  m i c r o c o l o n i e s  f o l l o w .  The l i v i n g  c o l o n y  we r e  c o l o u r i z e d  by

Were we r e  v e r y  good  r e c o g n i z e d  f r o m  n o t  g r o w i n g  mi  c r o b e  s * c l  u mps . The r e s u l t s
Va i l a b l e  d u r i n g  a w o r k i n g  d a y .

meat  a : Tbe DEFT a p p e a r s  as a v a l u a b l e  m e t h o d  f o r  m i c r o b i o l o g i c a l  s c r e e n i n g  o f

r e P r o d  some moat  p r o d u c t s .  The DEFT d o e s  n o t  r e q u i r e  a l a r g e  w o r k i n g  p l a c e  and  g i v e s

r e s u l t  1 k' ‘ e r e s u l t s  i n  s h o r t  t i m e .  The s a m p l e s  p r e p a r a t i o n  and  t h e  s t a n d a r d  p l a t e  c o u n t  

P l a t e  eva I- ua t  i  on  ne e d s  3 d a y s  m i n i m u m .  C o m p a r a b l e  r e s u l t s  o f  t h e  DEFT w i t h  s t a n d a r d  

Unt  wepe o b t a i n e d  i n  a p p l i c a t i o n  o f  t h e  DEFT a f t e r  60 m i n u t e s .

REfEREHcfc
b : BAUMGART,  J . ,  SCHI ERHOLZ, B .  and  HUY,CH. ; / 1 9 8 1 / :  Memb ra ne f  i  11 e r - M i  k r o  ko l  o n i  e 

- F l u o r e s c e n z - H e t h o d e  zum S c h n e l l n a c h w e i s  des  O b e r f l a ' c h e n k e i m g e h a l t e s  v on  

F r i s c h f l e i s c h .  F l e i s c h w i r t s c h a f t  61, p p . 7 2 6 , 7 2 9 - 7 3 0 .

B0 I SET!, F .  / 1 9 8 4 / :  P r a c t i c a l  e x p e r i e n c e  w i t h  a r a p i d  m i c r o b i o l o g i c a l  me t h o d  

u s i n g  t h e  DEFT/  D i r e c t  E p i f l u o r e s c e n c e  F i l t e r  T e c h n i q u e /  p r o c e d u r e .  Dansk

V e t e r i  n a e r t  i  d s s k r i  f  t _6 6 ,  pp. 1 030-1 037.

i s t '  56 00 83 / n o r m / / 1 9 8 7 / :  S t a n o v e n i  c e l k o v e h o  po 6 1 u m e z o f i l n i c h  a e r o b n i c h  

a f a k u l t a t i v n ?  a n a e r o b n i c h  m i k r o o r g a n i s m u  p t o t n o v o u  m e t o d o u .

H O F F I E , J . E . , D A L E Y , R . S .  an d  J ASPER, S.  / 1 9 7 7 / :  Use o f  n u c l e o p o r e  f i l t e r s  f o r  

c o u n t i n g  b a c t e r i a  by f l u o r e s c e n c e  m i c r o s c o p y . A p p l . E n v i r o m n .  M i c r o b i o l . 3 3 ,  

PP,  1 22 5 - 1  2 2 8 .

JAKOBSEN, M.  and  Q U I S T , S . / 1 9 8 4 / : T h e  d i r e c t  e p i f l u o r e s c e n c e  f i l t e r  t e c h n i k  

as a r a p i d  m e t h o d  f o r  m i c r o b i o l o g i c a l  a n a l y s i s  o f  meat  p r o d u c t s .  Dansk  

V e t e r i  n a e r t i t e s k r i  f t  £ 1 ,  p p .  8 0 5 - 8 5 1 1 .

583



4:14

P E T T I P H E R , G . U ,  MANSELL, R . ,  K I N NO N, C . H .  an d  COUSI  NS,C . M. /1 980  /  : R a p i d  membr ane 

f i l t r a t i o n - e p i f l u o r e s c e n t  m i c r o s c o p y  t e c h n i q u e  f o r  d i r e c t  e n u m e r a t i o n  o f  b a c t e r i a  

i n  raw m i l k .  A o o l .  E n v i r o n m .  M i c r o b i o l .  3 9 ,  p p . 4 2 3 - 4 2 9 .

P E T T I P H E R , G . L .  and  R O D R I G U E S , U . M . / 1 9 8 2 / :  R a p i d  e n u m e r a t i o n  o f  m i c r o o r g a n i s m s  i n  f o o d  

by d i r e c t  e p i f l u o r e s c e n t  f i l t e r  t e c h n i q u e .  A p o l .  E n v i r o n m .  M i c r o b i o l .  4 4 , p o . 8 0 9 - 8 1 3 .  

R0DRI QUES, U. M.  and  KROL L , R. G. / 1 9 8 6 / :  The D i r e c t  E p i f l u o r e s c e n t  F i l t e r  T e c h n i q u e  

f o r  t h e  e n u m e r a t i o n  o f  y e a s t s .  J . A o o l .  B a c t e r i o l .  6 1 ,  p o .  1 3 9 - 1 4 4 .

R0DRI QUES, U. M.  and  KROL L , R.  G. /1 9 8 8 / :  R a p i d  s e l e c t i v e  e n u m e r a t i o n  o f  b a c t e r i a  

i n  f o o d s  u s i n g  a m i c r o c o l o n y  e p i f l u o r e s c e n c e  m i c r o s c o p y  t e c h n i q u e .  A p o l .  B a c t e r i o l .  
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T o t a l  c o u n t  r e l a t i o n  b e t w e e n  SPC an d  DEFT

-  raw g r o u n d  meat  ------------ .

-  c u r e d  meat  & -------------A

y = 1 , 9 2 8  +. 0 ,  6 8 4 x
. X

L o g 1 0  s t a n d a r d  p l a t e  c o u n t  / S P C /  g

1 0
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Fi  9 . 2  1 0 T o t a l  c o u n t  r e l a t i o n  b e t w e e n  SPC an d  DEFT

-  s a l a m i  -----------

-  " l i v e r  p a t 4 " s a l a m i  4 ______ 4

8 -

y = 3 , 6 4 5  + 0 , 4 7 7 *

U o g ^ 0 s t a n d a r d  p l a t e  c o u n t  / S P C /  g -1

1 0 T o t a l  c o u n t  r e l a t i o n  b e t w e e n  SPC an d  DEFT 

-  s e a s o n e d  m i n c e d  meat

8 -

4 -
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Sampl n t o t a l

lo 9 10

c o u n t
-1

9

r P

SPC DEFT
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" l i v e r  p a t e ” s a l a m i 1 5 5 , 8 6,1 0 , 7 9 >0,  05

SPC -  s t a n d a r d  p l a t e  c o u n t

DEFT-  d i r e c t  e p i f l u o r e s c e n t  f i l t e r  t e c h n i q u e  

r  -  c o r r e l a t i o n  c o e f i c i e n t

p -  s t a t i s t i c a l  i n d i c a t i o n  o f  t h e  c o m p a r a t e d  m e t h o d s  d i f f e r e n c e  /  T - t e s t /
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