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und  F l e i s c h w a r e n
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ll6t,S- I n  v i e l e n  F ä l l e n  w e r d e n  d i e  M ö g l i c h k e i t e n  d e r  R a t i o n a l i s i e r u n g  d u r c h  E i n s a t z  a n a l y t i -  
t|(j M e t h o d e n  a l l e r d i n g s  n o c h  n i c h t  a u s r e i c h e n d  g e n u t z t .  H ä u f i g  s i n d  d a f ü r  K o s t e n g r ü n d e ,  f e h ­
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de) ^ a s s i s c h e n " U n t e r s u c h u n g s v e r f a h r e n  k ö n n e n  i n  B e t r i e b s l a b o r a t o r i e n  a u s  d e n  g e n a n n t e n  
^ een n ° r m a l e r w e i s e  n i c h t  e i n g e s e t z t  w e r d e n .  A n d e r e r s e i t s  h a b e n  d i e  m e i s t e n  d e r  b i s l a n g  
'ss nde t e n  S c h n e l l m e t h o d e n  d e n  N a c h t e i l ,  n u r  e i n  A n a l y s e n m e r k m a l  w i e  z . B .  d e n  F e t t -  o d e r  d e n  
*s p . 9 e ha l t  z u  e r f a s s e n .  D e r  a u s  L e b e n s m i t t e l r e c h t s -  und  K o s t e n g r ü n d e n  w i c h t i g s t e  B e s t a n d t e i l ,  
V t J * e i ß ,  l ä ß t  s i c h  z u d e m  m i t  d e n  b i s h e r i g e n  V e r f a h r e n  im- B e t r i e b s l a b o r  n i c h t  s c h n e l l  g e n u g  

® l n .  E i n e n  e n t s c h e i d e n d e n  F o r t s c h r i t t  i n  d i e s e r  H i n s i c h t  k ö n n t e  d e r  E i n s a t z  p h y s i k a l i -  
*ie ß v e r  f  a h r e  n b r i n g e n .  A u f  dem G e b i e t  d e r  A n a l y t i k  v o n  G e t r e i d e  und  a n d e r e n  S c h ü t t g ü t e r n  
S a * ! "  M i l c h ( e r z e u g n i s s e n ) w i r d  s c h o n  s e i t  g e r a u m e r  Z e i t  b e i s p i e l s w e i s e  d i e  I R - A n a l y s e  m i t  

e i n g e s e t z t .  A u c h  a u f  dem S e k t o r  d e r  F l e i s c h -  u n d  W u r s t a n a l y t i k  l i e g e n  b e r e i t s  E r f a h -  
v ° r  ( 1 , 2 , 3 ) .  Im f o l g e n d e n  s o l l  ü b e r  V e r s u c h e  m i t  e i n e m  M e ß g e r ä t  b e r i c h t e t  w e r d e n ,  d a s  

F ü r  d i e  U n t e r s u c h u n g  d e s  E i w e i ß - ,  F e t t -  und  L a c t  o se  ge h a l t e s  v o n  M i  I c h ( e r z e u g -  
e n t w i c k e l t  w o r d e n  w a r .  D i e  A n a l y s e  v o n  M i  I c h  (e r z e u g n  i s s e  n ) i s t  i n s o f e r n  l e i c h t e r  d u r c h -% Fe n
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a l s  e i n e  h o m og e ne  V e r t e i l u n g  d e r  n u r  i n  r e l a t i v  e n g e n  G r e n z e n  v a r i i e r e n d e n  P r o b e n -  

i l e  h i e r  o h n e  g r o ß e n  a p p a r a t i v e n  und  z e i t l i c h e n  A u f w a n d  e r z i e l t  w e r d e n  k a n n .  F ü r
un d  F l e i s c h e r z e u g n i s s e  g e l t e n  d i e s e  V o r a u s s e t z u n g e n  i n  d e r  R e g e l  j e d o c h  n i c h t .  D i e s  

d e r  G r u n d  d a f ü r  g e w e s e n  s e i n ,  d a ß  d i e  I n f r a r o t a n a l y s e  h i e r  e r s t  s o  s p ä t  E i n g a n g"naCh —  
d e n h a t .
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I R - M e s s u n g  v o n  F l e i s c h  und  F l e  . i s c h w a r e  n i m " S u p e r  S c a n "  muß d a s  P r o b e n g u t  d u r c h  e i n e  
*H6|1)S:Lve m e c h a n i s c h e  B e h a n d l u n g  ( ^  m i n )  m i t  e i n e r  v e r d ü n n t e n ,  e mu l g a  t  o r  ha l t  i g e  n L a u g e  i n  
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K Pd I -  und  M e ß t a k t  i n  d i e  M i k r o k ü v e t t e  d e s  o p t i s c h e n  S y s t e m s  g e s a u g t .  D o r t  w i r d  n u n  d i e
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g e a r b e i t e t .  D i e  s o  g e w o n n e n e  m i l c h i g e  P r o b e n l ö s u n g  w u r d e  n u n  5
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A n h e b u n g  d e r  G r u n d l i n i e  d e s  W a s s e r -  b z w .  E i w e i ß k a n a l s  k o r r i g i e r t  w e r d e n  . D i e  e n t s p r e c h e n
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E i n  V e r g l e i c h  d e r  P a r a l l e l w e r t e  d e r  F l e i s c h a n a l y s e n  ( T a b e l l e  1 )  l ä ß t  e r k e n n e n ,  d a ß  von 
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l ä t i o n  w i c h t i g s t e ,  d a s  E i w e i ß ,  am g e n a u e s t e n  e r f a ß t  w e r d e n  k a n n .  L ä ß t  man e i n m a l  d i e  A ^  \>vl 
p r o b e n  a u ß e r  a c h t ,  f ü r  d e r e n  A n a l y s e  w e g e n  d e s  h o h e n  F e t t g e h a l t e s  ( 50  %)  un d  d e r  d a d u rseineldf>rd e r  H e r s t e l l u n g  d e r  M e ß l ö s u n g  a u f t r e t e n d e n  E m u l g i e r u n g s p r o b l e m e  d a s  G e r ä t  a u f g r u n d
S p e z i f i k a t i o n  n i c h t  a n g e w a n d t  w e r d e n  s o l l ,  s o  w i c h e n  b e i  d e n  F l e i s c h p r o b e n  d i e  E r g e b n i s ^ gp 
k o n v e n t i o n e l l  d u r c h g e f ü h r t e n  E i w e i ß a n a l y s e n  a b s o l u t  um m a x i m a l  0 , 9  %  v o n  d e r  e n t s p r e c h e ^
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Supe r - S c a n - M e  s s u n g  a b .  S t e l l t  man d i e s e n  B e f u n d  d e n  D i f f e r e n z e n  g e g e n ü b e r ,  d i e  b e i  e '̂le.<le iß' , llf!c
V e r g l e i c h  d e r  E r g e b n i s s e  v o n  k o n v e n t i o n e l l  d u r c h g e f ü h r t e n  P a r a l l e l u n t e r s u c h u n g e n  d e s  E i vve¡jt>er dec
g e h a l t e s  i n  v e r s c h i e d e n e n  L a b o r a t o r i e n  ü b l i c h e r w e i s e  a u f t r e t e n  k ö n n e n ,  s o  k a n n  man d i e j i !e ^

im f 'e i n s t i m m u n g  a l s  g u t  b e z e i c h n e n .  D i e s  g i l t ,  w i e  d i e  E r g e b n i s s e  d e r  T a b e l l e  2 z e i g e n ,  -  e
a u c h  f ü r  d i e  A n a l y s e n  v o n  F l e i s c h e r z e u g n i s s e n .  D i e  d u r c h s c h n i t t l i c h e  A b w e i c h u n g  e i n e s  u
S c a n - M e ß w e r t e s  v o n  e i n e m  p a r a l l e l  n a c h  K j e l d a h l  e r m i t t e l t e n  E r g e b n i s  b e t r u g  b e i  R o h f l e l  
( o h n e  S p e c k )  0 , 2 8  %  ( s  = 0 , 2 3 ) ,  b e i  F l e i s c h e r z e u g n i s s e n  0 , 3 1  %  ( s  = 0 , 2 A ) .  ,3 p 3 * j
D e m g e g e n ü b e r  muß man b e i  d e r  E r f a s s u n g  d e s  F e t t -  und  W a s s e r g e h a l t e s  m i t  e i n e m  g r ö ß e r e n  uiiö 
t i s c h e n  F e h l e r  r e c h n e n .  D i e  d u r c h s c h n i t t l i c h e  A b w e i c h u n g  i m  F e t t g e h a l t  z w i s c h e n  K o n t r 0 -e -
S u p e r - S c a n - M e s s u n g  l a g  b e i  R o h f l e i s c h  ( o h n e  S p e c k )  b e i  0 , 9 2  %.  Da d i e  W e r t e  f ü r  d i e s e
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r e n z e n  n i c h t  n o r m a l v e r t e i l t  w a r e n ,  l i e ß  s i c h  h i e r  e i n e  S t a n d  a r d  abwe i c h u n g  n i c h t  e r r e c h n• • <> TO
D i e  a b s o l u t  h ö c h s t e  E r g e b n i s a b w e i c h u n g  i m  V e r g l e i c h  zum R e f e r e n z v e r f a h r e n  w u r d e  m i t  ^ * r  def
S c h w e i n e b a u c h  b e o b a c h t e t .  B e i  d i e s e m  W e r t  d ü r f t e  e s  s i c h  n a c h  d e n  E r f a h r u n g e n ,  d i e  u n a l i e f '  n 
z e i t  a l s  o p t i m a l  e r a c h t e t e n  M e ß b e d i n g u n g e n  m i t  dem S u p e r  Scan  b i s h e r  g e m a c h t  w u r d e  n , ^ p g 6
J    ..    ̂t ~ — A , . ̂  ̂ rt /I 1 « i 1/ rt n r, r. » n H rt rt rt Mq r r 1 1 n n 1 1 n f o w wcwn lo l fl Dt/ ̂ ,rt fld i n g s  um e i n e n  A u s r e i ß e r  h a n d e l n .  B e i  k e i n e r  a n d e r e n  M e s s u n g  u n t e r  v e r g l e i c h b a r e n  Be ^ a 1 1161
.... ■ rt/J /. rt 1 rt/, k n 1 5 n k knko D i f f o wo n 7 ko nhaohto F D i‘ o ho i H o r llnForcnohiinn \/r»n T T t" rl T 6 ̂ _ 3 ll ̂ :w u r d e  e i n e  ä h n l i c h  h o h e  D i f f e r e n z  b e o b a c h t e t .  D i e  b e i  d e r  U n t e r s u c h u n g  v o n  T a r t a r  e l " p t0(ll)fei 
A b w e i c h u n g  v o n  2 %  l ä ß t  s i c h  a u f  d e n  e x t r e m  n i e d r i g e n  a b s o l u t e n  F e t t g e h a l t  i n  d i e s e m  ^ . e 0 
z u r ü c k f ü h r e n .  M e s s u n g e n  i n  E x t r e m b e r e i c h e n  s i n d  j a  h ä u f i g  s t ä r k e r  f e h l e r b e h a f t e t .  F ^ r  bZ1* ’¿.ULUUIMUlllOni I IV o VO Ply V I I a.11 1-/1 Vi. mwv/ J * - — - —  - j U
d e r  U n t e r s u c h u n g  d e s  F e t t g e h a l t e s  v o n  P r o d u k t e n  b e o b a c h t e t e n  E x t r e m d i f f e r e n z e n  v o n  ye r
2 , 6  %  ( L e b e r w u r s t )  f e h l t  b i s h e r  e i n e  p l a u s i b l e  E r k l ä r u n g .  D u r c h  e i n e  W e i t e r f ü h r u n g  de 
s u c h e  m ü s s e n  i n  d i e s e r  H i n s i c h t  n o c h  E r f a h r u n g e n  g e s a m m e l t  w e r d e n .
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D i e  A n a l y s e  d e s  W a s s e r g e h a l t e s  i m  SSc g e s t a l t e t  s i c h  d e s h a l b  s c h w i e r i g ,  d a  a u f g r u n d  ^  v k .
V o r b e h a n d l u n g  m i t  v e r d ü n n t e r  L a u g e  e i i e  g e g e n ü b e r  dem W a s s e r a n t e i l  d e r  P r o b e n e  i n w a a g e ^ r  e \\ 
h ö h e r e  W a s s e r m e n g e  z u g e s e t z t  w i r d ,  d e r e n  E i n f l u ß  a u f  d a s  M e ß e r g e b n i s  vom R e c h n e r  v , i e t i a l t e5 1 
n i e r t  w e r d e n  mu ß .  D e r  d a d u r c h  b e d i n g t e  g r ö ß e r e  F e h l e r  b e i  d e r  E r f a s s u n g  d e s  W a s s e r g e i s t ®  
d e r  P r o b e  s c h l ä g t  s i c h  i n  h ö h e r e n  d u r c h s c h n i t t l i c h e n  A b w e i c h u n g e n  d e s  k o n v e n t i o n e l l  y n t e r 't( 
t e n  W a s s e r g e h a l t e s  vom S S c - W e r t  n i e d e r .  D i e  A u s w e r t u n g  d e r  E r g e b n i s s e  d e r  b i s h e r i g e ^  1.1
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%
1 %

s u c h u n g e n  e r g a b  f ü r  F l e i s c h  e i n e  m a x i m a l e  A b w e i c h u n g  v o n  3 % ( S c h w e i n e h a c k f l e i s c h )
( R i n d f l e i s c h ) ,  w ä h r e n d  d i e  ü b r i g e n  R e s u l t a t e  e i n e  d e u t l i c h  b e s s e r e  Ü b e r e i n s t i m m u n g  y n t®r t)jer 
( T a b e l l e  1 ) .  B e m e r k e n s w e r t  i s t ,  d a ß  i m  V e r g l e i c h  zu d e n  A n a l y s e n  v o n  F l e i s c h  b e i  de z) •

r  f
v I O UC -L IC 1 / • UC IIIC 1 ̂  lionc l V 1 O V J u u IJ J. III U- l y XU ium UO II UHU XJ JVII vv/11 I xvvii , |p
s u c h u n g  d e s  W a s s e r g e h a l t e s  v o n  P r o d u k t e n  e i n  d e u t l i c h  h ö h e r e r  F e h l e r  a u f t r a g  ( T a b e i  
w u r d e n  b e i  d e r  H ä l f t e  d e r  u n t e r s u c h t e n  P r o b e n  A b w e i c h u n g e n  v o n  m e h r  a l s  2 %  e r h a l t e .... die

futonß'
N a c h  d e n  E r g e b n i s s e n  d e r  b i s h e r  d u r c h g e f ü h r t e n  M e s s u n g e n  kommt  man m i t  e i n e r  e i n z i g  v0p 
m e i s t e n  P r o b e n  a n w e n d b a r e n  E i c h u n g  d e s  G e r ä t e s  a u s .  Dj .es  t r i f f t  a u f  d i e  U n t e r s u c h u n g ^ ^  J 
f l e i s c h  un d  v o n  e r h i t z t e n  F l e i s c h e r z e u g n i s s e n  z u .  L e d i g l i c h  b e i  f e r m e n t i e r t e n  Rohwu
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e i n e  g e s o n d e r t e  E i c h u n g  n ö t i g .

D i e  E r g e b n i s s e  d e r  b i s h e r i g e n  U n t e r s u c h u n g e n  z e i g e n ,  d a ß  s i c h  d a s  M e ß p r i n z i p  d e s  s ®?weiA _ . 1 . . — — . . /. » C 1 1 rt /. k 1 ■ J C 1 rt 1 w rt k in -v v,rt rt -1 rt 1 ■ 1 rt n a n 1 7 ß F A rwj a w c 3 1 c H 1 a Ra c F 1 m ml I H fl (1 C J . h
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A n a l y s e  v o n  F l e i s c h  und  F l e i s c h w a r e n  a n w e n d e n  l ä ß t .  A n d e r s  a l s  d i e  B e s t i m m u n g  d e s
g e h a l t e s  b e d a r f  d i e  A n a l y s e  d e s  F e t t -  und  W a s s e r g e h a l t e s  j e d o c h  n o c h  w e i t e r e r  U n t ® ’\ j dsc• - I A . J 4  I II   „ U „ A „ \ ___ r ~ ~ ~ U i rtk,,rtrtrtn rl w, ; F mAH H nnf mß t H °U 1* .
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f)
ü b e r  A u f t r e t e n  un d  U r s a c h e ( n )  v o n  E r g e b n i s a b w e i c h u n g e n ,  d a m i t  man d a r a u s  g g f .  m e t . n e r  -  
F o l g e r u n g e n  z i e h e n  k a n n .  T r o t z  d i e s e r  E i n s c h r ä n k u n g  e r s c h e i n t  d e r  SSc a u f g r u n d  s e i  K° s! ,  
B e d i e n u n g ,  s e i n e r  S c h n e l l i g k e i t  un d  w e g e n  d e r  h o h e n  G e n a u i g k e i t ,  m i t  d e r  d a s  f ü r  0 wer 
k a l k u l a t i o n  e i n e s  P r o d u k t e s  w i c h t i g s t e  M e r k m a l ,  d a s  E i w e i ß ,  e r f a ß t  w e r d e n  k a n n ,  e i  
v o l l e  A l t e r n a t i v e  f ü r  b e r e i t s  b i s h e r  i m  B e t r i e b s l a b o r  v e r w e n d e t e  S c h n e l l m e t h o d e n .
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Vergleich der mit de.m "Super Scan"(SSc) und den Referenzverfahren ermittelten Ei­
weiß-, Fett- und Wassergehalte (%) in Rohfleisch (Mittelwert aus Doppelbestimmungen) 
Comparison of the results of measurements made by the "Super Scan"(SSc) and the 
reference methods in meat (mean value, n = 2)

Ptobe Pr ote ir (*) Fe tt (*) Wasser (%)
K je Id ah 1 SSc Sox h le t SSc Trocknung SSc

ii)e schnitze 1^
le isch^

!;ftafr?iSCh 
¡„S6 ine bauch^ 
C'èinebauch^
:5,We ine hack, 

ige kamn/f
k * ar ,

21.95 22.5 2.24 2.5 75.12 76.6 +
21.72 21.2 0.78 1.2 76.94 78 .6
20.56 20.5 10.57 10.5 68.92 69.1 +
20.93 21.0 8.03 8.1 70.87 70.1 +
22.25 21.8 4.57 4.9 72 .44 72.6 +
14.71 14.1 32.52 28.5 52.2 52.6 +
17 .47 17.2 22.64 22.0 59.08 59.6 +
20.32 20 .4 8.16 8.6 70.81 70.6 +
20.54 20.5 11.36 11 .8 68.18 66.6 +
21 .86 21.7 2.00 2.3 75.18 74.1 +

hack 17.27 16.5 23.59 24 .8 59.07 56.1 +

’¡df leisch^ 
ieisch^

C dfleisch5 .

16 .41 16.2 + 32.64 34.0 51.55 49.0
21.46 21.5 + 13.37 14 .6 64.99 64.5
19.38 19.1 + 22.79 24.0 58.59 57.8
17.54 17.0 + 32.03 33.1 51.76 50.5
22.56 22.8 + 3.78 5.8 73.45 72.5

ch!einef leisch4 23.14 23.6 + 2.85 3.6 73.67 74.8
ra einefleisch 16.09 16.2 + 35.53 36.7 48.17 47.8
k^elnefleisch^ 
'^Sine fleisch1'

20.48
13.66

20.5 + 
13.8 +

16.02
45.64

17.1
45 .4

62.99
40.92

64 .8 
40.8

5'«ck66 9.79 9.5 59.40 61.8 29.95 22.6
h ck 3.95 3.4 81.12 79.0 15.55 13.6

7.33 6.6 74.59 71 .4 18 .84 16.6
9.41 9.5 66.58 64 .6 24.78 22.0

l^tionskoeff.
^^iS^Speck) 0.994 0.996 0.994

'in
bias = 1.84 bias = 9.4

Ced pork, minced beef, mixed mince. ^ pork, "’bee f , adipose tissue

Vergleich der mit dem "Super Scan" (SSc) und den Referenzverfahren ermittelten 
Eiweiß-, Fett- und Wassergehalte (%) in Fleischerzeugnissen (Mittelwert aus Doppel- 
be st immun ge n )
Comparison of the results of measurements made by the "Super Scan" (SSc) and the 
reference methods in meat products (mean value, n = 2).

Protein (%)

Kje Id ah 1 SSc
Fett (%)

Soxhlet SSc
Wasser (%) 

Trocknung SSc
l'0e„
' iet  s t  f e  i n

Linken
n / ^ r s t  f e i n  
5be W ur s t  g r o b

¡ S r Urst grob
n ! 1"
¡ < S » t
¡<bÜrs.t
X  ®f_ger  S t a d t w u r s tK«s
iHt, finken,’Hh kas
S S s t

g r o b
l' 'Vg^U r s t  f e i n

! O rst

>!a t i o n s -

12 05 12 5 36 91 34 2 47 75
17 73 18 0 9 .29 9 .4 70 40
13 .01 12 .5 33 .09 31 .7 51 64
17 .39 17 2 26 .68 25 .1 53 .62
14 .01 14 .7 34 .69 32 .1 48 .31
10 .26 J 0 3 27 .54 27 .3 59 .61
14 6 x4 8 23 .48 23 .2 58 .62
9 27 9 5 29 .73 28 .9 58 6

14 .79 15 .2 25 .26 25 .8 56 .27
15 .52 15 .6 29 .69 30 .0 51 .56
12 .66 12 6 28 .17 27 .4 56 66
15 25 15 0 14 65 14 .5 6 6 68
13 81 13 3 27 65 26 6 55 54
11 63 11 4 32 53 31 4 53 73
14 41 14 6 34 42 33 9 48 14
15 44 15 4 28 .10 27 7 52 53
17 0 17 0 43 4 44 .4 35 3
13 7 13 3 42 3 41 2 41 9
16 0 16 9 34 4 34 5 46 1
17 8 17 3 45 1 45 1 35 1

5i .cr
71.0 +
51.0 +
55.0 +
50. 
56 .
58 ,.0 +
54.5 +
57.5 +
53.8
54.5
65.0
54.8 
51 .8
51.0
56 , 
36.
38.0
48 . 
35 ,

0,986 0,962

bias -7,0
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