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& res0],ltd  w *'b ^ e  ex ten s iv e  u se  m ad e  o f  
m nt in f°n  ^ M R  f ° r  d e te rm in in g  fa t 
«. ^ sp ec^ 0 ° d  s c ie n c e , h ig h  r e s o lu t io n
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• abunHSeP a ra t^o n  ° f  re s o n a n c e s . T h e  
nJ>tivjt ^ n c e  lev e l an d  the  re la tiv e ly  low  
w V 0 f c° f  ^ i s  n u c le u s  ^ 3 C  re s tr ic t  the  
trig?0tit l o n ^ P t ’u n d s w h ich  can  be  d e tec ted  
%■ Cerid e , acclu is itio n  tim es . S p ec tra  fro m  

, ed. Tv. v e g e ta b le  o ils ,  h a v e  b een  
•n̂y 83; j^e n a tu re  o f  th e  fa tty  acids (N g  &  

attach’ an d  th e  p o s itio n  w h ere  
^  Knitted 0n  'b e  g ly cero l carbons w ere 
^ tp ^ R a p n v ^ ’ *985). T h is  s tudy  d ea ls  w ith  
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y < e d ,  p  F -t-Tas a n d  an im a l fa ts  w ere  
by L  G N M R  an a ly sis , th e  fa t w as 

%  Op olve.H e tin g at 6 0 °C  fo r  12h„ filte red  
ĵl e h lo ro fo rm -d  in  th e  v o lu m e

f i ^ i 7 n n e rirn e n ts  w e re  p e r fo rm e d  on  
* 2 s rv,\W' 'b  c a rb o w a x  2 0 M  co lu m n

\ l  <  m) at 200°c.
1? Wa s  d e te r m in e d  b y  ' H  
\  b ^ d e  k .W" b  a  m a g n e t a t 0 .4 7 T . a n d  a
\ H C reonsar ’ -  —
f t j  brgk R sP ec tra  __________________  _
\ % c y  * A M 4 0 0  s p e c tro m e te r  a t *3 C 

V ^ ° sf  1 0 ° . 6  M H z . T h e  to ta l  1 3 C 
eco rd ed  w ith  a  sw eep  w id th  o f

0n sam ples o f  ab o u t 60m l. 
w ere  reco rd ed  a t 35 °C

2 0 .0 0 0 H z  a n d  a  9 0 °  p u ls e  o f  5 |is .  T h e  
se lec tiv e  sp ec tru m  w as o b ta in ed  w ith  a sw eep 
w id th  o f  2 0 0  H z  an d  a 90° p u lse  o f  105 |is  
w h e n  th e  lo w  tra n s m itte r  p o w e r  w as used . 
T h e  re c y c le  tim e  w as  2 0  s. E a c h  sp ec tru m  
w as  a re s u lt  o f  3 0 0 0  tra n s ie n ts . T h e  p ro to n  
d e c o u p lin g  w as a c h ie v e d  b y  " in v e rse  g a ted  
d e c o u p l in g "  m o d e  to  s u p p r e s s  N O E  
(B re itm a ie r  &  V o lte r , 19 8 7 ). A  m a x im u m  
fie ld  h o m o g e n e ity  w as  o b ta in ed  b y  ad ju stin g  
th e  sh im s to  o b ta in  a  h a lf-h e ig h t line  w id th  o f 
=  0 .5  H z . A n  e x p o n e n tia l lin e  b ro ad en in g  o f
0 .0 5  H z  w a s  a p p l ie d  b e f o r e  F o u r ie r  
tran sfo rm atio n .

R E S U L T S

F ig u re  1 sh o w s  th e  ty p ic a l * H  s p e c tru m  
o b ta in e d  fro m  a s in g le  scan . S ig n a l to  n o ise  
ra tio  w as ex ce llen t an d  reso lu tio n  su ffic ien t at 
lo w  fie ld  to  sep ara te  bo th  l i n e s : w a te r an d  fa t 
(R en o u  e t a l . 1987).

T h e  1 3 C  r e s o n a n c e s  o n  f ig u re  2  w e re  
a s s ig n e d  o n  th e  b a s is  o f  c h e m ic a l  sh if ts  
p re v io u s ly  re p o r te d  f ro m  lip id  c o m p o u n d s  
(C an ion i e t a l  1983, A sw o rth  e t a l . 1985) 
P eak s  in  th e  1 4 -4 0  p p m  re g io n  a ro se  fro m  
s a tu ra te d  c a rb o n s  o f  a ll f a tty  ac y l c h a in s . 
R e s o n a n c e s  a r o u n d  1 3 0  p p m  w e re  
c h a ra c te r is t ic  o f  u n s a tu ra te d  c a rb o n s . T h e  
c a rb o n y l  g ro u p s  ( e s te r  a n d  fa tty  a c i d s ) 
ap p ea red  a t h ig h  f ie ld  173 p p m . T h e  g ly cero l
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C i '  3 ',  C 2 ' c a rb o n s  g a v e  r is e  to  th e  tw o  
p eak s  a t 62  an d  69.5  p p m  resp ec tiv e ly .
A ll cen tra l m e thy lenes o f  fa tty  ac id  chain  w ere 
m a g n e tic a lly  s im ila r  an d  ap p ea red  a t d  v a lu e  
o f  2 9 .5  ±  0 .5  p p m . T h e  C 3  r e s o n a n c e  w as  
a lw a y s  o b s e r v e d  a t  2 4 .8  p p m . T h e  
in tro d u c tio n  o f  a  d o u b le  b o n d  in  fa tty  acy l 
c h a in  in d u c e d  th e  2 .5  p p m  s h ie ld in g  o f

ex te rn a l ca rb o n  in  a  p o s itio n  ,(3 =  2 7 .3  ± 0 .1

T h e  ch em ica l sh if t o f  c en tra l m e th y len es  C l  1 

o f  lin o le ic  a c id  w as m o re  sh ie ld ed  :3 =  25 .5  
p p m . (fig u re  3).
T h e  in te rn a l u n sa tu re d  ca rb o n s  C lO , C i 2 ,o f  
lin o le ic  ac id  gave rise  to  a d o w n fie ld  sig n al at
128.1 ±  0 .5  p p m  in s te a d  o f  1 3 0 p p m  (fig u re
4 ) .
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^ S p 0 A ° " a n c e a t  h ig h  f i e l d  1 7 3 .2 9  
U s a n c e  3 / °  sa tu ra ted  fa tty  acy l ch a in s, the

ihSPectiVei°~ a n d  p o ly -u n s a tu ra te d  c a rb o n s , 
d v ^ a l  ^ be sam e o rd e r  w as o b ta in ed  fo r 
a erenceP ° S itio n ‘ T h e c h e m ic a l  s h if t
th eihjin . Were  lo w  b u t la rg e  e n o u g h  fo r  
tli and1 0 0  ° P tbe  lo ca tio n  ° f  th e  sa tu ra ted , 

6 %CemiPu ly u n sa tu ra ted  fatty  ac id  chain  on 
^  t b ackbone (figu re  4).

Sah1̂ i H ^ t t̂ a d v e  d e te r m in a t io n  o f  th e  
^ > a te(i ^  a n im a l fa t in  re s p e c t o f  the

Per: ‘
$ 5 ^ J » i K s r  m e a s u re m e n ts  o f

PerfCllain!!f0 u0 ~ an d  p o ly u n s a tu ra te d  fa tty  
P ^ e d u  . tr ig ly ce rid e  m o lecu le s  w ere

Q p p ^  tlc c a rb o n s . T h e  a  in te n s ity  o f  
Pr all ^ SOnan c e , w h ich  w as a s s ig n e d  to  
r°PortiQ *a tty  a c y l c h a in s  w a s  d ir e c t ly  

^  th e  to ta l n u m b e r o f  ch a in s, the
h _ ....._ _ _

^Sity ~ ’ ,
 ̂ assi&n a  p p m  re s o n a n c e , w h ich

chain e<a t 0  ^ 1 1  ° f  p o ly u n s a tu re d  fa tty  
W ^ asa tjf  cQrresp o n d e d  to  th e  n u m b e r  o f  

hy o f ? 7 fa tty  acy l ch a in s  w h ile  th e  c  
v ^ e d t o p  P P m  re so n a n c e  w h ich  w as 
C  chaj an d  ^ 1 4  ° f  a ll u n sa tu red  fa tty  
^ t i^ r e d  f  ^ av e  tw o  tim e s  th e  n u m b e r  o f  
C  ° f  t h e ^  ac,yl c h a in s  (f ig u re  3). T h e, 1 u rid jtg uted  f n u m b e r  o f  m o n o -  a n d  p o ly -  
^Sa l^cd f  ty  a d d  c h a in s  w a s  a ls o  
^ t(. r^d o irl° m  th e  in te n s it ie s  o f  in te rn a l 
sijv^al Unarb° n s  o f  d ie n es  a t ~  128pm  an d  
VC  e c a i r ! u red  ca rb o n s  a t 130 p p m . T h e  
% &s a l lo ^ l a t l o n  f ro m  d if fe re n t  in te g ra l  

tbe  d e te rm in a tio n  o f  the  %  o f  
%  ^cid ch • ^ o n o -  a n d  p o ly u n s a tu ra te d

ligu. tcsun l0 n  b e tw e e n  N M R  re su lts  an d  
e 6 . ^ a s  h ig h  (R = 0 .9 9 )  as seen  in

T h e  h is to g ra m  o n  f ig u r e  7 s h o w s  th e  
r e p a r t i t io n  o f  s a tu r e d  m o n o  a n d  p o ly  
u n sa tu red  tissu e  o n  g ly cero l p o s itio n  fo r "foie 
g ras" an d  su b cu tan eo u s fa tty  tissu e  o f  duck .
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□  C2'
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C O N C L U S I O N

A n a ly s is  o f  th e  c h e m ic a l sh ifts  re v e a le d  no  
in fo rm atio n  ab o u t fa tty  ac id  ch a in  leng th . T he 
d is t r ib u t io n  o f  f a t ty  a c id  c h a in s  o n  th e  
g ly ce ro l re q u ire d  a v e ry  g o o d  re so lu tio n  T h e  
g au ss ia n  m u ltip lic a tio n  im p ro v e d  re so lu tio n  
o f  o v e rla p p in g  re so n an ces  b u t th e  u se  o f  this 
fu n c tio n  g av e  r ise  to  sp ec tra l d is to rs io n  and  
so  d e c re a s e d  th e  in te g ra l  a c c u ra c y . B e s t 
resu lts  w ere  o b ta in ed  by  red u c in g  the  spectra l 
w id th  b y  u s in g  th e  lo w  tra n sm itte r  p o w e r  to 
o b ta in  se lec tiv e  p u lse . N M R  m e th o d  has 
th e  a d v a n ta g e s  o f  ra p id i ty ,  s e n s it iv ity  on  
S o x h le t m e th o d  T h e  in te g ra ls  m e a su re d  on  

N M R  s p e c tr a  a g re e  w ith  th e  C P G  
re su lts . T h e  sam p le  p re p a ra tio n  is le ss  tim e- 
c o n s u m in g . M o re o v e r  N M R  s p e c tro s c o p y  
g ives in fo rm atio n  o n  g ly cero l substitu tion .
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