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INTRODUCTION

Fatty acid composition of meat lipids
in relation to race, sex, age, feedi-
ng, anatomical location and other fa-
ctors has been comprehensively studi-
ed. However there are no precise data
on fatty acid composition as well as
on lipid ones of certain by-products
which application has been growing mo-
re extensively for various purposes.

Veal as light colored meat with low fat:

content is popular in many countries.
In fact the production parameters for
veal have changed significantly within
the past few years, slaughter weights
of cattle increasing from less than
70 kg to up the 400 kg liveweight.

Several investigations have already
dealt with the fatty acid composition
of cattle tissues as related to breed
and sex (1,2,3) to the point of weani-
ng (4) or to increasing amounts of di-
fferent fatty acids in the diet (5).

The recognition of lipid types in a
mixture and their quantitative dete-
rmination is achieved mainly by chro-
matographic separation.
The most widely used procedures are
based on adsorption chromatography
with silica or acid-washed florisil.
Neutral lipids are eluted from a colum
with chloroform, glycolipids with ace-
?one)and phospholipids with methanol
B, 7).

Lipids studies are important not only
from the nutrition point but also they
are of interesent in studing changes

of individual raw materials and foods
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Spequa“ti't age of total surface area unsaturated fatty acids in phospho-
Intﬁtra at}Ve analysis, obtained by lipids of tested tissues (Table 4)
mas@grat%yslcs System I Computing show high quantities of polyunsatura—
s Y were converted to percent ted fatty acids in brain (26.93%) and
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%, pesC tissues, liver, fatty ti- aml,lties in spinal cord (37.7%) whe-
T&bl 4ln ang spinal cord. res in fatty tissue (1.16%) and in 1li-
=1
. The S Pl 3 .
il \ mmean composition of lipids isolated from tested tissues
| Total Neutral Gluco- Phosph
)| by lipids™ lipids ™ lipids*™ 1lipids
| c e
| v, Hssue 2.92 75.10 2.08 22.82
| Ty b 3.84 2481 3.12 72.02
; 1L
B My, Sue 89.95 9.56 0,41 3.03
gy 9.62 3.51 7.08 58.41
¢
N 20.98 2485 3.78 71.36
| the .
”“ Y "hole tissue basis ** on the total lipid basis
NN
)| Ry Are )
i anq% % Drgartlclllarly great differe— ver (2.78 %).
}Qiphosmoll)?rtfions of glucolipids o=
Wiyy 5 -1Pids in total lipids amo- On the other hand linoleic acid (Ciq )
T'he hy al tissues. is present in the highes quantities
| Mgy ehegy in brain (23.51%) vwheres in other ti-
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15.6 % in muscle tissue, 1,39% in fa-
tty tissue and 1.33 % in spinal cord.

Phospholipid fraction is particulary
characterised by high quantities of
long—chain polyunsaturated fatty acids
as well as monounsaturated ones espe-
cially in spinal cord and in brain.

Table 2. Relative proportions of saturated (S), monounsaturated (M) and

Regarding relative proportionsoﬁf
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unoaturated fatty acids in 8V ts
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Table 4. Relative proportions of saturated (S), monounsaturated (M)ani pgﬁJ
unsaturated (PUFA) fatty acids in phogpholiplds from tested

Tissue S M PUFA PUF%fi//

i ) —
Muscle tissue 38.7 41.72 1.68 0'03
Liver 64.32 308 2l.0 o-;w
Fatty tissue 8.09 12.39 1.98 °’

%

Brain L .67 11.71 26.93 2
Spinal cord 16.51 19.02 54 .85 e
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sterol and its derivetives. In Figures
1-5 gas chromatograms of fatty acid

methyl esters are presented, together
with steroid components in the extract.
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= GC chromatogram of acid methyl-esters cattle muscle tissue,Ch

<Cholesterol)
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Fig. 2.-GC chromatogram of acid methyl esters cattle liver tissue
a) 3-methoxy-choles-5-en (0,26%); b) cholesterol (4.18%); )i
¢) 3-aceta—~cholest-5-en (0.18%); d) Unidentified (steroidal WP
e) Unidentified (very similar mass spectra as component a)
f) Unidentified
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Fig. 3.— GC chromatogram of acid methyl esters cattle fatty tissue- Ch

(cholesterol)
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¥, Ch?omatogram of acid methyl esters cattle spinal cord tissue
2 Unidentified (steroidal type); b) cholesta-3,5-diene (02 qu);
Cholesterol; d) 3/3-hydroxy-5# —cholest-#—en 7
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a) gﬁromatogram of acid methyl esters cattle brain tissue

a) 3 olesta~4,6,8(14)-trien; b) Unidentified; c) Cholesta-3,5-dien;

Cholgmithoxy—cholest—5—en (1.2%); e) cholesterol; f) 3-acetoxy-
if's an-6-on (0.9%); g) cholesta-3,5-dien—7-on (1.4%); h) Unide-
ied (1.09%); j) 4~cholesten—3-on (2.74%)
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The percentages and corbon acid di-
stribution of total lipids in tested
tissues are given in Table 3, under
the corresponding peak numbers.
Together with cholesterol other ste-
roid components were detected, mass
spectrometric identification of ce-
rtain microcomponents was tedious.
The obtained mass spectra were of low
intensity and difficult to interpret,
only the components with spectra of
higher intensity were identified. As
we did not posses the authentic sa-
mples, and the mass spectra of ide-
ntified components were of relatively
satisfactory intensity, the possible
structures of those steroid compone-
nts were proposed, as the interpre-
tation of their mass fragmentations
is clear and identical with the co-
rresponding literature data (11,12,
13,14).

In this manner, besides cholesterol
which is present in all investigated
tissues, the following steroid su—
bstances were also identified:
3-methoxy—cholest-5-en and 3-aceta-
cholest-5-en in liver tissue, chole-
sta-3,5-dien and 3/>-hydroxy-5e —cho—
lest-7—en in spinal cord tissue, cho-
lesta-4,6,8 (14)-trien, cholesta-3,5-
dien, 3-acetoxy—cholestan-6-on, cho-
lesta~3,5-dien-7-on and 4—cholesten—
-3-on in brain tissue.

It is possible that oxidative chole-
sterol products such as cholesta-3,5-
dien, 3-acetoxy-cholestan—-6-on, cho-
lesta-3,5-dien-7-on and 4-cholesten—
—3-on are artefacts obtained either
during the sample preparation, less
possible in the course of analysis in
the capillary column. However they were
not found in the fat and muscle cattle
tissues.
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