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UQ\:t Teslgﬁg With the extensive use made of
Myt in fOn NMR for determining fat
g Spectroood science, high resolution
BTy SCopy has been very little used
be? fagt det? h_lgh resolution NMR allows
xpe“ em TMination of fat content. It has
Iy Moge, ONStrated that 13C NMR
‘ natuxupen'()ry as a high potential because of
|, Ugp, sCParation of resonances. The
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Sltwit dance Jeve] and the relatively low

of % this nucleus 13C restrict the
Ut |, *PPounds which can be detected
i Cideg - duisition times. Spectra from
Y lned_ of vegetable oils, have been
iy 983, ° Mature of the fatty acids (Ng &
Uy, e attacg’ 1984) and the position where
FheN Ineq (Ned on the glycerol carbons were
iy MR appli%élggs)‘ This study deals with
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Uiy ALS AND METHODS
'rlqa nt " .
?X[Tlgzed_ 0?‘{’3Gras" and animal fats were
| d%d by m CNMR analysis, the fat was
iy $S0lyeq 1 ting at 60°C for 12h., filtered
éh ngmg/rnlln Chloroform-d in the volume
Iy & s
(0.-3;1 Dy 7xper”_nents were performed on
Ui, x5 ° With carbowax 20M column
xpgéd co> M) at 200°C
n .
1005103?01)tf,m. was determined by lH
The 13W1de bowlth a magnet at 0.47T. and a
Uy A C Nyt ® ON samples of about 60ml.
fTeqUBI‘U i Spectra were recorded at 35°C
Do, 0y OfAM400 spectrometer at 13C
Mg 100.6 MHz. The total 13C
€Corded with a sweep width of
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20.000Hz and a 90° pulse of Sus. The
selective spectrum was obtained with a sweep
width of 200 Hz and a 90° pulse of 105 s
when the low transmitter power was used.
The recycle time was 20 s. Each spectrum
was a result of 3000 transients. The proton
decoupling was achieved by "inverse gated
decoupling” mode to suppress NOE
(Breitmaier & Volter, 1987). A maximum
field homogeneity was obtained by adjusting
the shims to obtain a half-height line width of
~ (0.5 Hz. An exponential line broadening of
0.05 Hz was applied before Fourier
transformation.

RESULTS

Figure 1 shows the typical 1y spectrum
obtained from a single scan. Signal to noise
ratio was excellent and resolution sufficient at
low field to separate both lines : water and fat
(Renou et al. 1987).
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The 13C resonances on figure 2 were
assigned on the basis of chemical shifts
previously reported from lipid compounds
(Canioni et al 1983, Asworth et al.1985)

Peaks in the 14-40 ppm region arose from
saturated carbons of all fatty acyl chains.
Resonances around 130 ppm were
characteristic of unsaturated carbons. The
carbonyl groups (ester and fatty acids)
appeared at high field 173 ppm. The glycerol




Cq' 3", Cp' carbons gave rise to the two
peaks at 62 and 69.5 ppm respectively.

All central methylenes of fatty acid chain were
magnetically similar and appeared at d value
of 29.5 £ 0.5 ppm. The C3 resonance was

always observed at 24.8 ppm. The
introduction of a double bond in fatty acyl
chain induced the 2.5 ppm shielding of

external carbon in o position ,(d =27.3+0.1
ppm).
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FIGURE 2

The chemical shift of central methylenes C11
of linoleic acid was more shielded :0 = 25.5
ppm. (figure 3).

The internal unsatured carbons C10, C12,0f
linoleic acid gave rise to a downfield signal at
128.1 £ 0.5 ppm instead of 130ppm (figure
4).
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Tesporonance at high field 173.29

fgs()na c:d 10 saturated fatty acyl chains, the

Teom Mop, at 173.25 and 173.24 ppm arose

eep. 10 and poly-unsaturated carbons,

glefferenl eE()Sltlon. The chemical shift
mte inagg Were low but large enough for
thgflc)\ anq —. ©f the location of the saturated,
8lyce Polyunsaturated fatty acid chain on
. Tol backbone (figure 4).
¢ S
ggtm gﬁf‘igtltanve_ determination of the
aeigrate N of animal fat in respect of the
Derfchaiﬁ g%ono- and polyunsaturated fatty
the Ormeg thQ triglyceride molecules were
24§acterist- Y Intensity measurements of
‘ rlc Carbons. The a intensity of
Dr3 of a)p efSOnance, which was assigned to
O G atty acyl chains was directly
Wlntensit 810 the total number of chains, the
% aSsigr}; Of 25.7 ppm resonance, which
1 Chaip ©d to C11 of polyunsatured fatty
1“teyur.lsa S Corresponded to the number of
agsinslty ofezd fatty acyl chains while the ¢
N Sheq to O 4.3 Ppm resonance which was
“n}gll Chain 8, and C14 of all unsatured fatty
ratigtum Sagave two times the number of
lyg, Of thetty acyl chains (figure 3). The
d&teatured Number of mono- and poly-
"“salmined atty acid chains was also
extetured - rg)m the intensities of internal
Ny el Unsr ons of dienes at ~128pm and
Valuple Calepured carbons at 130 ppm. The
thg <8 aIIOWUIann from different integral
fattysaturategd the determination of the % of
. gCid chay mono- and polyunsaturated
Py Orre)n,.
gg Tesullastlon between NMR results and
©6. ~ Was high (R=0.99) as seen in
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The histogram on figure 7 shows the
repartition of satured mono and poly
unsatured tissue on glycerol position for "foie
gras" and subcutaneous fatty tissue of duck.

""Foie Gras'' Subcutaneous fatty tissue
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CONCLUSION

Analysis of the chemical shifts revealed no
information about fatty acid chain length. The
distribution of fatty acid chains on the
glycerol required a very good resolution The
gaussian multiplication improved resolution
of overlapping resonances but the use of this
function gave rise to spectral distorsion and
so decreased the integral accuracy. Best
results were obtained by reducing the spectral
width by using the low transmitter power to
obtain selective pulse. 1H NMR method has
the advantages of rapidity, sensitivity on
Soxhlet method The integrals measured on
13C NMR spectra agree with the CPG
results. The sample preparation is less time-
consuming. Moreover NMR spectroscopy
gives information on glycerol substitution.
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