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INTRODUCTION

To obtain a true measure of the fat content of different substances one usually uses
complicated extraction methods, e.g. the method by Schmid-Bondzinsky-Ratzlaff.
But methods like this one are tedious and only a limited number of analyses can be
Carried out with given resources of space and staff.

By simplifying the extraction methods in different ways it is possible to increose
the numbar of samples to be analysed but the accuracy with such rapid methods is
often inadequate. When dealing with meat and meat products it is also doubtful if
One of these methods could be used for the whole range of products.

Instead of chemical methods physical ones may also be used for fat determination.

The refractive index of fat and the volume weight has been used for this purpose

but as the measu-2d qualities vary somewhat with the material or product to be ana-
lysed the scope of these methods is limited. However, one method, where these
]imitofio'\s are not so pronounced, is to measure the nuclear magnetic resonance (NMR)
of the product and from the values obtained calculate the fat content.
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\R has been used for a long time in the fat industry to determine the fat content in
Oil seeds or to determine the proportion beiween solid and liquid fat in seeds. But it

1

15 only recently that it has also been used for products containing more than a few

Percentages of water (1,2,3). This report deals with the use of NMR for the determ:
Nation of fat content in meat and meat products, an opplicofion which does not seem
fo have been described previously.

METHOD

The sample was minced twice in a meat mincer and blended thoroughly after each
mlncing-

58 g was weighzd on a polyester film (Mylar A 5099) placea on a crucible of stainless
Steel, ¥ g

The SOmple was then dried at ]350(: {:OT 4 }’I or at 1O4OC fol’ 15 h-

TTG dried residue together with the film was then transferred to a 6.5 ml probe and
. e | | O
Placed in an aluminium bleck at 70°C for 1 h.

he probe was then placed in the measuring unit of the NMR=-apparatus ana the signal
Was measyred.

i
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.he fat content was calculated from a calibration curve obtained by measuring the
§i t2on

Snal for different amounts of lard.
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Unit Type A1C, Digitul Voltmeter CDVZ00A ard Temperature Control Unit Type AA.

The measurements were carried out in the following conditions:
R.F. level: 80 u A

A.F. gain: 250

Integration time: 33 s

Automatic loss control: High

Supplementary moduioiign: On

Sample temperature: 70 C

RESULTS AND DISCUSSION
One condition which has to be fulfilled if the NMR=method is to be used for meat and
meat products is that fat from different animal sources must give the same NMR signal on

weight basis.

This assumption was fulfilled as shown in Table 1.

: MV /g with lard taken
Substans Amount g | NMR-signal MV !:S\]é‘b;:'h i
|

Lard 2,300 1.000, 1.004, 0.995, 0.99% 1. 9285

1.001 100.0
Lard 2.284 0,293, 0.292,:1. 000, 0.995 { 100.184

0.998
Ballow 2.225 0.964, 0.968, 0.971 0.967 99.90 100. 0
Ballow 2.355 1.024, 1.028, 1.026 1.026 | 100.02 -
Cocoanut 25920 Y. 03%, Veli27 ool G22 1.026 98. 68 98.8
fat 2.403 1.038, 1.037, 1.030 1.035 99.0 ;
Soybean 2.495 1.016, 1.017, 1.018 1.007 92.41 92. 6
fat 2.475 1.002, 0.998, 0.994 0.998 92.69 :

S

Table 1. The NMR-signal for different fats.

The animal fats gave identical signals per g fat. Vegetable fats gave a somewhat lower
value, especially if they contained a high amount of polyunsaturated fatty acids such as
soybean oil. The results show clearly that NMR can be used for fat determination in meat
and meat products. [t may also be used for products containing G mixture of animal and
vegetable fats as in prepared food, with reasonable accuracy.

The degree of oxidation did not influence the NMR signal as the same value was obtained
for lard with peroxide numbers between 1 and 65.
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Another point th
NS 1
|

at had to be settled was the effect of moisture on the NMR signal.
| \
Viggaliet al . (1)

________ have shown that only a small amount of water will be tolerated
by the Newport instrument. By using a more elaborate technique it might, however,
be possible to determine the fat content in the presence of a rather high content of
Wwater as shown l)>'_5_lwg~xl‘gcvlgl~_gj_gl; (2) and by Conway (3). But usually we also de=
termine the water content of our samples and the simplest way for us was to use the
residues from the water determination by the NMR method.

The usefulness of the NMR method was tested by analysing a number of meat and meat
products as well as prepared food and comparing the results with an official standard
method (Schmidt-Bondzinsky=-Ratzlaff). Some of the values obtained are shown in
Tables 2-4. i

Fat content % Fat content %
— | ’
NMR (y) SBR (x)| Diff. % (y-x) Product | NMR (y)| SBR (x) | Diff. % (y=x)
4.8 Bl -0.3 Ham 9.9 g8 0.1
0.9 0.7 0.2 9.1 9.1 0.0
2.0 1.4 0.6 8«1 8.0 0.1
295 291 0.4 1445 14.2 0.3
4.1 4.0 0.1 6.5 B 0:3
4.5 4.3 0.2 5.6 5% Do
3.3 2.9 0.4 Y31 13:2 ~0.2
4.1 357 0.4
e P LN 0.4
3 19+ 18.6 0.5
Table 2. The fat confent of different 5 37.3 0.0
cuts of beef measured by the 15.0 14.6 0.4
"NMR and the SBR methods.
Veal 15.3 15. 1 0.2
roll ST 3+ 0.4
15.2 14.9 0.3
Pickled | 2.6 2 0.3
beef 2.4 224 0.0
1.7 1.6 0.1
~ 1.6 Yo ~0. 1

Table 3. The fat content of cured meat products
measured by the NMR and the SBR
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equations and the correlation coefficients.
2 & B < L g " ey L
Product group n equation linear correlation
i

Peef meat 24 | y=0.393+1. 0.998
Cured meat 78 | y=0.415+ 0. 0. 599
Fermented products 11 y =0.504 + 0. Oiey7
Cold=smoked products | 11 y = 0.898 + 0. Q: 907
Prepared food 9 | y=0.132+ 1. ‘ 1.000
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Table 5. The correlation between the fat content determined by the NMR=method (y)
and the SBR-method (x).

Even if the correlation thod in
ve an 0.3 \

ne whole rang je and may be due {
xtractable substances. The same difference was found b fe
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products.
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ance of the

ccuracy of the method was cufficiant for routine walvses as the
CCUrdcy Or tne mernoa was suiticient tor routine ana yses as rne

e 5 : < i ; . 2
mean value did not exceed 0.25%. If necessary it could, of course, be improved by using
: R : Z
a probe of 40 ml instead of 6.5 ml.
2 SeRER S e Sy ;. . : : e
[he NMR method seems to be an ideal routine method as ii is both accuiate and rapid
, : : : ! L

enough and also simple to use. It is pessible for one person to perform more than 100

i . o | n ; ¢ o s { ]
analyses a day instead of a few when using the standard method.
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