




a b le  3 sh o w s  th e  c o m p a ris o n  in  fa t c o n te n t w h e n  th e  tw o  m eth o d s  w e re  
sed fo r  hQt sm oked  s a u s a g e s 0 f  F r a n k f u r t e r  a n d  B o lo g n a  ty p e , w ith  a 

ra n g e  b e tw e e n  14 a n d  28%. T h e  a g re e m e n t b e tw e e n  th e  m eth o d s  w a s  
g e n e ra lly  goo d , as th e  r e la t iv e  e r r o r  d id  no t e x c e e d  5%. T h e  sam e ty p e  

re s u lts  w a s  o b ta in e d  w h e n  a n a ly s in g  fe rm e n te d  a n d  c o ld  sm o k e d  s a u s a g e s .

Cooked p ro d u c ts  as b loo d  s a u s a g e  a n d  l iv e r  p a s te  g iv e  g e n e r a l ly  a too low  
1 c o n te n t w h e n  b e in g  a n a ly s e d  b y  r a p id  m e th o d s , b u t w h e n  th e  F o s s - le t  
ethod  w as  u s e d  th e  a g re e m e n t w ith  th e  s ta n d a rd  w as  re a s o n b ly  good as 
ow n in  T a b le  4. T h e  v a lu e s  o b ta in e d  b y  th e  F o s s - le t  m etho d  w e r e  s o m e - 

nat h ig h e r  th a n  w h e n  th e  s ta n d a rd  m eth o d  w as  u s e d . B u t e v e n  i f  th e  
D solute  e r r o r  in  som e cases  w a s  as h ig h  as 1.8%  th e  r e la t iv e  e r r o r  w a s  

not h ig h e r  th a n  a b o u t 5%.

m °tkC U red m eat SOme t y P '031 r e s u lts  a re  s h o w n  in  T a b le  5. T h e  r a p id  
ethods g a v e  p r a c t ic a l ly  th e  sam e fa t c o n te n t as th e  s ta n d a rd  m e th o d .

^  la rg e  v a r ie t y  o f r e a d y -m a d e  fo od , in c lu d in g  m eat a n d  f is h  p ro d u c ts ,  
g e ta b le s  a n d  c e re a ls  w e r e  a n a ly s e d  b y  th e  F o s s - le t  m etho d  fo r  th e  fa t  

 ̂ n te n t. T h e  re s u lts  w e re  good as s h o w n  b y  T a b le  6, w ith  a lo w  r e la t iv e  
r ° r  w ith  th e  e x c e p t io n  fo r  som e o f th e  s a m p le s  w ith  v e r y  lo w  fa t c o n te n t.

notW?S ln te r e s t in 9  to see th a t  th e  a b s o lu te  e r r o r  in  f is h  a n d  v e g e ta b le s  w as  
1 la r g e r  th a n  th e  e r r o r  in  m eat a n d  m eat p ro d u c ts , as it  im p lie s  th a t  

^ n s it ie s  o f th es e  fa ts  do not d i f f e r  to a n y  la r g e r  e x te n t  fro m  th o se  o f la rd  
ar>d ta llo w .

j'jhe r e s u lts  fro m  T a b le s  2 -6  a r e  s u m m a r iz e d  in  T a b le  7 in  th e  fo rm  o f  
nea r  c o r r e la t io n  c o e ff ic ie n ts  a n d  re g re s s io n  e q u a tio n s  fo r  th e  re la t io n  
e tw e e n  th e  fa t  c o n te n t o b ta in e d  b y  th e  F o s s - le t  m etho d  a n d  an  o f f ic ia l  

stan d a rd  m e th o d .

^~he c o r r e la t io n  b e tw e e n  th e  tw o  m eth o d s  w a s  v e r y  good w ith  v a lu e s  fo r  
ne c o r r e la t io n  c o e ff ic ie n t  o v e r  0 .9 9  fo r  a ll te s te d  p ro d u c t ty p e s .

D IS C U S S IO N

r r w k 6 a re  c e , *a ' n a d v a n ta g e s  b y  u s in g  th e  F o s s - le t  e q u ip m e n t as a r a p id  
ethod  fo r  d e te r m in in g  th e  fa t c o n te n t in  fo od . T h e  m eth o d  g a v e  r e p r o d u c ib le

0 s^ l ts - T h e  d if fe re n c e  b e tw e e n  d u p lic a te  s a m p le s  w a s  g e n e r a l ly  o n ly  0 .1%
less a n d  e x c e e d e d  0. 2% o n ly  in  a fe w  c a se s .

Th
oht ,a c c u ra c y  o f th e  m eth o d  is  s u ff ic ie n t .  E v e n  i f  th e  d if fe re n c e s  to th e  v a lu e  
^IJta in e d  b y  an  o f f ic ia l  m eth o d  in  sam e c ases  w e r e  m o re  th a n  1% th e  r e la t iv e
1 r ° r  d id  n o t e x c e e d  5% w ith  a fa t  c o n te n t b e tw e e n  10 an d  60%. T h is  e r r o r  

too la rg e  fo r  re s e a rc h  use  b u t fo r  r o u t in e  a n a ly s e s  in  a p ro d u c tio n  c o n tro l 
in  d e te r m in in g  th e  n u t r i t iv e  v a lu e  o f p ro d u c ts  th is  s iz e  o f e r r o r  c an  bel0|erated.

The s a m p le  s iz e , 45 g , is s u c h  th a t  it  is  e a s y  to o b ta in  a r e p r e s e n ta t iv e  
a m p le  c o m p a re d  w ith  th e  o f f ic ia l m e th o d s  w h ic h  g e n e r a l ly  u s e  o n ly  a 
a m p le  o f a fe w  g ra m s .

Thr ne m eth o d  ca n  be  u s e d  fo r  a la r g e  v a r ie t y  o f p ro d u c ts  as s h o w n  b y  th e  
esu lts  in  T a b le s  2 -6 .  T h is  is an  a d v a n ta g e  in  re la t io n  to som e o th e r  ra p id  
e th o d s  m e n tio n e d  in  th e  in tro d u c t io n .
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T h e  m eth o d  is e a s y  to u se  a n d  has  a r a th e r  h ig h  c a p a c ity .  O ne p e rs o n  
c an  e a s i ly  m a k e  5 0 -6 0  a n a ly s e s  p e r  d a y .

O ne d ra w b a c k  o f th e  m eth o d  is  th a t  i t  is  n e c e s s a ry  to u s e  p e r c h lo r e th y le n e  
w h ic h  is  h a z a rd o u s  a n d  th e r e fo r e  r e q u ir e s  a hood w ith  good v e n t i la t io n .  
F u r th e r m o r e ,  som e p e rs o n s  a r e  a l le r g ic  to th e  s u b s ta n c e .

N e v e r th e le s s , it  seem s to us  as th e  m eth o d  b a s e d  on th e  F o s s - le t  e q u ip m e n t  
c o u ld  be  re c o m m e n d e d  fo r  r a p id  d e te rm in a t io n  o f th e  fa t  c o n te n t in  food .
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S a m p le
n r

Fat %

1
F o s s -le t

2 M V
S ta n d a rd

M V D if fe re n c e

1 14. 60 14. 65 14. 6 14. 8 -0 .  2
2 15. 15 15. 15 15. 2 15. 5 -0 .  3
3 15. 50 15. 25 15. 4 15. 2 0. 2
4 16. 10 16. 05 16. 1 16. 3 -0 .  2
5 17. 10 17. 35 17. 2 17. 1 0. 1
6 20. 10 20. 10 20. 1 19. 9 0. 2
7 20. 95 20. 70 20. 8 20. 3 0. 5
8 2 1 .2 0 21. 30 2 1 .3 2 1 .0 0 .3
9 20. 25 20. 15 20. 2 20. 1 0. 1

10 22. 20 22. 20 2 2 .2 22. 4 -0 .  2
11 23. 05 23. 40 23. 2 23. 9 -0 .  7
12 24. 85 2 4 .7 0 24. 8 24. 6 0. 2
13 25. 05 25. 10 25. 1 24. 0 1. 1
14 26. 05 26. 15 26. 1 26. 4 -0 .  3
15 26. 25 26. 35 26. 3 26. 1 0. 2
16 27. 80 27. 85 27. 8 27. 9 -0 .  1

T a b le  3 . F a t c o n te n t in  h o t-s m o k e d  s a u s a g e s  o f F r a n k fu r t e r  an d  
B o lo g n a  ty p e  d e te rm in e d  b y  th e  F o s s - le t  m eth o d  a n d  b y  
an  o f f ic ia l s ta n d a rd  m eth o d  (S B R ).

P ro d u c t
F o s s - le t

F a t % 
S ta n d a rd D iffe re n c e

B lood 19. 8 20. 0 -0 .  2
s a u s a g e 22. 1 22. 2 - 0 .  1

P o rk 2 4 .2 24. 3 - 0 .  1
s a u s a g e

L iv e r 27. 7 27. 0 0. 7
s a u s a g e 26. 6 26. 5 0. 1

42. 2 4 1 .3 0. 9

L iv e r 27. 4 26. 3 1. 1
p a s te 27. 3 27. 0 0. 3

3 2 .2 3 0 .8 1. 8
28. 5 27. 3 1 .2
31. 8 3 1 .2 0. 6

T a b le  4 . F a t c o n te n t in  c o o k e d  p ro d u c ts  d e te rm in e d
b y  th e  F o s s - le t  m eth o d  a n d  b y  an  o f f ic ia l  s ta n d a rd  m etho d  (S B R ) .
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P ro d u c t F a t %
F o s s - le t S ta n d a rd D iffe re n c e

S m o k e d  ham 3. 0 2. 5 0. 5
8 .2 7. 8 0. 4
7. 2 7. 4 - 0 .  1
4. 0 4. 0 0

C o o ke d  ham 4. 0 4. 0 0
4. 5 4. 7 - 0 . 2

13. 2 13. 6 - 0 .  4
14. 8 14. 9 -0 .  1
17. 1 17. 4 - 0 .  4

K a s s e le r 5. 0 5. 2 -0 .  2
8. 7 9. 0 -0 .  3

1 1 .2 10. 6 0. 6

Bacon 50. 3 50. 1 0. 1
49. 3 48. 6 0. 7
40. 1 40. 1 0

T a b le  5. T h e  fa t c o n te n t in  c u re d m eat d e te rm in e d  b y  th e  F o s s - le t
m etho d a n d  b y  an  o f f ic ia s ta n d a rd m eth o d  (S B R ).

F a t %P ro d u c t
F o s s - le t S ta n d a rd D iffe re n c e

M e a t a n d 7. 9 8. 4 -0 .  5
c o m m in u te d  m eat 1 5 .6 15. 2 0. 4

9. 5 10. 3 -0 .  8
18. 2 18. 5 -0 .  3

M e a t an d 5 .3 6. 1 0. 2
v e g e ta b le s 6. 4 6. 5 - 0 .  1

10. 7 10. 1 0. 6
9. 4 9. 6 -0 .  2
8. 5 8. 1 0. 4

F is h 3. 9 3. 5 0. 4
3. 8 3. 4 0. 4
5. 2 4. 6 0. 6
5. 6 5. 5 0. 1

V e g e ta b le s 0. 5 0. 7 -0 .  2
0. 4 0. 7 -0 .  3
0. 2 0. 7 - 0 .  5
0. 3 1 .0 - 0 .  7

C e re a ls 4. 6 4. 3 0. 3
6. 1 6. 1 0

1 1 .0 11. 5 -0 .  5

T a b le  6. i he Tat c o n te n t in  d iT te re n t  ty p e s  or r e a d y  m ade Tood d e te rm in e -  
b y  th e  F o s s - le t  m eth o d  a n d  b y  an  o f f ic ia l  s ta n d a rd  m eth o d  (S B k
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P r o d u c t  ty p e R e g r e s s io n  e q u a t io n C o r r .  c o e f.

B e e f  a n d  p o r k y  = 1 .0 0 7 x  -  0 .3 0 3 0. 998

H o t s m o k e d  s a u s a g e s y  = 0. 9 9 6x  -  0. 010 0. 991

C o o k e d  s a u s a g e s y  = 1 .0 2 4 x  -  0 .3 0 4 0. 997

C o ld  s m o k e d  s a u s a g e s y  = 1 . 076x  -  3. 109 0. 995

C u r e d  m e a t y  = 1 . 008x  -  0. 120 0. 999

R e a d y  m a d e  fo o d y  = 1 .0 1 2x -  0. 142 0. 997

T a b le  7 . R e g re s s io n  e q u a tio n  a n d  l in e a r  c o r r e la t io n  c o e ff ic ie n ts  fo r  
th e  fa t  c o n te n t d e te rm in e d  b y  th e  F o s s - le t  m etho d  (y )  an d  
an  o f f ic ia l s ta n d a rd  m etho d  ( x ) .
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A  R A P ID  M E T H O D  FO R  D E T E R M IN A T IO N  O F F A T  IN  M E A T  A N D  M E A T  P R O D U C T S

B y  R o y  N ils s o n  a n d  K u r t  K o la r , S w e d is h  M e a t R e s e a rc h  C e n tre ,  K ä v lin g e , Sweden

S U M M A R Y

A n  e q u ip m e n t d e v e lo p e d  b y  Foss E le c t r ic ,  H i l le r o d ,  D e n m a rk , has  b e e n  u sed  
fo r  a r a p id  a n d  a c c u ra te  d e te rm in a t io n  o f fa t  in  m eat a n d  m eat p ro d u c ts .

T h e  m eth o d  is b ased  on a r a p id  e x tra c t io n  o f th e  fa t  fro m  a m in c e d  s a m p le  
in to  p e r c h lo r e th y le n e  b y  a v ib r a t o r .  T h e  d e n s ity  o f th e  s o lu tio n  is th e n  d e t e r ­
m in e d  p o te n t io m e tr ic a lly  a t a c o n s ta n t te m p e ra tu re  a n d  th e  fa t  c o n te n t re a d  fro m  
a c a lib r a t io n  c u r v e .

T h e  m e th o d  g iv e s  r e l ia b le  r e s u lts  w ith  m e a t, s a u s a g e s , c u re d  m eat a n d  re a d y  
m ade fo o d , e v e n  s u c h  p ro d u c ts  th a t c o n ta in  v e g e ta b le s , c e re a ls  a n d  f is h .

T h e  d if fe re n c e  b e tw e e n  d u p lic a te  s a m p le s  is  g e n e r a l ly  a b o u t 0 .1% . T h e  c o r r e ­
la t io n  b e tw e e n  th e  m eth o d  a n d  an  o f f ic ia l  s ta n d a rd  m etho d  is  good w ith  c o r r e ­
la tio n  c o e ff ic ie n ts  b e tw e e n  0. 991 a n d  0. 999 fo r  th e  d i f f e r e n t  p ro d u c ts .

E IN E  S C H N E L L M E T H O D E  F Ü R  D IE  B E S T IM M U N G  V O N  F E T T E  IN  F L E IS C H  

U N D  F L E IS C H W A R E N

v o n  R o y  N ils s o n  u n d  K u r t  K o la r , S c h w e d is c h e s  F le is c h fo r s c h u n g s in s t i tu t ,
K ä v lin g e , S c h w e d e n

Z U S A M M E N F A S S U N G

E in  G e rä t , d a s  v o n  Foss E le c t r ic ,  H i l le r ö d ,  D ä n e m a rk , e n tw ic k e lt  is t, is t  
z u r  B e s tim m u n g  v o n  F e tt in  F le is c h  u n d  F le is c h w a re n  g e p r ü f t .  D ie  M e th o d e  
is t s c h n e ll u n d  g e n a u .

P r in z ip :  Das F e tt is t  a u s  d e r  v e r k le in e r t e n  P ro b e  m it P e r c h lo r e th y le n  e x t r a h ie r t .  
D ie  D ic h te  d e r  F e tt lö s u n g  is t  b e i k o n s ta n te r  T e m p e r a tu r  e le k t r is c h  g e m e s s e n  
u n d  d e r  F e t tg e h a lt  au s  e in e r  E ic h k u r v e  e r fa s s t .

D ie  M e th o d e  g ib t  z u v e r lä s s ig e  E rg e b n is s e  b e i U n te rs u c h u n g  v o n  fr is c h e m  
F le is c h , g e p ö k e lte m  F le is c h , W u rs tw a re n  u n d  F e r t ig g e r ic h te n .  D ie  M e th o d e  
e ig n e t  s ic h  a u c h  fü r  W a re n , d ie  G e m ü s e , G e tre id e  u n d  F is c h  e n th a lte n .

D ie  D if fe r e n z  z w is c h e n  D u p lik a te n  b e tru g  im A llg e m e in  e tw a  0,1% .
D ie  u n te rs u c h te  M e th o d e  g a b  e in e  s ig n if ik a n t  U e b e re in s t im m u n g  m it e in e r  
o f f iz ie l le n  S ta n d a rd m e th o d e . D e r  K o r r e la t io n s k o e f f iz ie n t  s c h w a n k te  z w is c h e n  
0, 991 u n d  0, 999 u n d  w a r  v o n  d e r  A r t  d e r  W a re  a b h ä n g ig .
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â KCnPECCMETOfl OIIPEflEJIEHHH 7KHPA B MHCE H MSCHbIX nPOflYKTAX
HHJTbCCOH H K y p T  K O J ia p , W BejtCKHft H H C T H T y T  n o  H C C J ie flO - 

BaHHw M H c a  , t ie B J iH H r e ,  IilB eijH H

pE3K)ME
cKoporo h TO'iHoro onpeitejieHHH acupa b Mnce h m h c h h x 

nPonyKTax 6ujia Hcnojib30BaHa annapaTypa, pa3BHTan $npMoft 
C>° c c  S jie K T p H K , X H J iJ ie p ë fl, f la H H H .

ocHOBUBaeTCH Ha cKopoM SKCTpanipoBâHHH wnpa, c no- 
M°iqbio BHSpaTopa, H3 npoôbi pySjieHHoro MHca b cocya, co- 
^eP*ainHft TeTpaxJiopsTHJieH. RnoTHOCTb pacTBopa 3aTeM onpe- 
flejineTCH noTeHUHOMeTpn^iecKHM cnoco6oM npn nocTOHHHofi 
TeMnepaType. CoflepwaHHe acnpa npo^HTbiBaeTCH Ha rpaayH- 
POBO'IHOÎÎ kphboîï.
3tot MeTOfl flaeT HaflëacHhie pe3yjibTaTbi xax b OTHoiueHHH MHca, 
K0Ji6ac, KOHcepBHpoBaHHoro MHca h npHroTOBJieHHoR rnitiiH, Tax 
H b OTHoiueHHH npojjyKTOB, conepjKamux OBomn, xarny hjih pbi6y.
Pa3HHua M e w y  flBoftHHMH npoôaMH cocTaBJïneT o Cm k h o b s h h o 
°Kojio 0,1 %. KoppejiHUHH Meayjy sKcnpeccMeTOcoM h o$HUHajib- 
HblM CTaHflapTHblM MeTOflOM HBJTHeTCH XOpOtlieft ; KOPpeJIHUHOHHbie 
K°3$(J)HUHeHTbI flJIH paSJIH'IHbIX npOflyKTOB HaXOflflTCH Me>Kfly 
0»991 H 0,999.

M E T H O D E  R A P ID  P O U R  LA  D E T E R M IN A T IO N  DE LA M A T IE R E  G R A S S E

^ A N S LA  V IA N D E  E T  LES P R O D U IT S  DE V IA N D E

^ ° y  N ils s o n  e t K u r t  K o la r , In s t i tu t  d e  .R ech erch e  s u r  la v ia n d e ,
K â v lin g e , S u è d e

RESUME

En in s tru m e n t  d é v e lo p p é  p a r  Foss E le c t r ic ,  H i l le r ô d ,  D a n m a rk , a é té  
V ^ ü s é  p o u r  d é te r m in e r  la m a tiè re  g ra s s e  d a n s  la v ia n d e  e t les p ro d u its  
a base d e  v ia n d e  d 'u n e  m a n iè re  r a p id e  e t e x a c te .

Ea m éth o d e  e s t b as é e  s u r  u n e  e x tra c t io n  r a p id e  d e  la m a tiè re  g ra s s e  
b u n  é c h a n t i l lo n  d e  v ia n d e  h a c h é e . L 'e x t r a c t io n  se fa it  à l 'a id e  de  
P e rc h lo ru re  d 'é th y lè n e  e t d 'u n  v ib r a t e u r .  La d e n s ité  d e  la s o lu tio n  
est e n s u ite  d é te rm in é e  a v e c  u n  p o te n tio m è tre  à u n e  te m p é ra tu re  c o n s ta n te . 
*-a te n e u r  d e  m a tiè re  g ra s s e  e s t c a lc u lé e  à l 'a id e  d 'u n e  c o u rb e  de  
c a l ib r a t io n .

Ea m é th o d e  d o n n e  d es  ré s u lta t  c o r re c ts  a v e c  d es  é c h a n til lo n s  d e  v ia n d e ,  
be s a u c is s e s , d e  v ia n d e  s a lé e  e t d e  re p a s  p ré p a ré s  m êm e si les  p ro d u its  
c o n tie n n e n t d es  lé g u m e s , d e s  c é ré a le s  e t d u  p o is s o n .

Ea d if fé re n c e  e n tr e  d e u x  é c h a n til lo n s  e s t g é n é ra le m e n t e n v ir o n  0. 1%.
Ea c o r r é la t io n  e n tr e  c e tte  m é th o d e  e t u n e  m éth o d e  s ta n d a rd  o f f ic ie l le  
est e n t r e  0. 991 e t 0. 999 p o u r  les d if fé re n ts  p ro d u its .
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