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glycerides have been published. It has
been shown that thermal methods can be
applied very effectively in estimating
the extent and mechanism of a polymor-
phic transformation which is strongly
dependent on thermal history and rate

of scanning.

The polymorphic and thermal behaviour

of 1ipids varies according to the che-
mical structure of the key components
present in 1ipids (triglycerides) and

the presence of other compounds (hydro-
carbons, di- and monoglycerides, choles-
terol and its derivatives, free fatty
acids) as constituents of neutral 1ipids,
as well as on the quantity of glucolipi-

ds and phospho]ipidsz’5’6

. From such a
point of view, 1ipids originating from
different animal tissues (muscle, 1iver,
fatty tissue, brain and spinal cord) is
very interesting as a sample with quite

different compositions and weight percen-
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, using a very sim-

ring the heating of 1ipid samples, is
the consequence of a polymorphic trans-
formation from the metastable toward the
stable form followed by the melting pri-
marily of triglycerides, the heat ef-
fects during the heating of pure phos-
pholipids or glucolipids can be neglec-
ted1.Thus, such a constituent of the
total 1ipids extracted from different
hog and cattle tissues can be treated

as an inertz, or as inhibiting agent
which can considerably alter the cryst-
allization of different structural aran-
gements of triglycerides (a, B“and B

forms) as was shown in the case of pure




saturated monoacid triglycerides in the

presence of a small quantity of surfac-
tantb.

Following the investigation we started
a few years ago on thermal behaviour of
intramuscular 1ipids by DSC analysis,
in the present study the goal was to
show the difference in the total heat
effects during the heating of different
1ipid samples and to correlate it with

their composition.

EXPERIMENTAL
Materials and methods

The preparation of samples of total 1i-
pids from different hog and cattle tis-
DSC

analysis was performed using samples

sue is given in detail e]sewere7.

held at +4°C for 1 and 2 years after
their preparation. The total 1ipids
from muscle and fatty tissues (held at
+4°C for 18 mon ths ) were fractionated
on a Silica Gel 60 (70-230 mesh) colum
to neutral 1ipids, glucolipids and pho-
spholipids according to the procedure
described by Johnstong. The neutral 1i-
pid fractions were used for DSC analy-
sis and for further processing by col-
um chromatography (Florisil 100-200
mesh)8 with the aim of only separating
triglyceride fractions which were fur-

ther analysed by DSC.

DSC experimental investigations were
performed using a PERKIN ELMER DSC-2
unit. The heating rate was always 59/
min in the temperature range 233-363 K,
with a 25 ccm/min flow of dry nitrogen
through the DSC sample holder. The

50 \\If“
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(s.s. pan and an empty pan 2

rence ).
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because the heat effects in the case of
neutral 1ipids are exclusively the con-
sequence of the corresponding polymor-
phic transformations of triglycerides.
More significant differences were found
in the case of TL, NL and TGL samples of
Even though the

in total 1ipids is

cattle fatty tissue.
fraction of neutral
also high (96.6%), not only are the B
structural arrangements in the case of
NL and TGL more clearly expressed at

but the total heat

effects are disproportionately greater

higher temperatures,

than those to be expected on the basis
of the corresponding composition. These
results are in contradiction with the
assumption that the total 1ipid fusion
enthalpy of each sample may be corre-
lated by ‘the additive rule on the basis
of

An explana-

of fractions and fusion enthalples
the triglyceride fractions.
tion for such a phenomena is partially
given by the results of Garti et a16
which showed that very small amounts of
added surfactants, in this case about
3% phospholipids in the total 1ipids of
cattle fatty tissue, may inhibit the

formation of B structural arrangements

of triglycerides.
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Figure 3. DSC analysis of TGL
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Figure 5 presents the DSC curves of sam-
ples of hog and cattle intramuscular 11-
pids (M. Longissimus dorsi), as well as
the corresponding extracted fractions
(neutral Tipids from cattle tissue and
triglycerides from hog muscle tissue).
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Figure 5. DSC anal. of intramuscular 1.




Table 2. Total heat effects of fusion
and polymorphic transformation AHt,J/g

FESSUE DSC analysis

performed ca1$u1ated

May 1388 April 1389

Muscle-HOG

TL 109.2 116.1 -

TGL - I5ERZ 145.8
Fatty-HOG

TL 11.9 131.2 -

NL - 140.2 112.3

TGL - 132..8 -
Muscle-CATTLE

TL S22 - -

NL - {07/ 100.9
Fatty-CATTLE

TL 64 .4 T81s15 66.7

NL - 112.6 -

TGL - 112.0 -

Table 2 gives certain values of heat ef-
fects in separated analysis performed in
The results con-
that the lar-
ger storage of 1ipid samples at + 4°c

an interval of one year.
" " 2.9
firm some previous ones

enables more complete g“and g triglyce-

ride arrangement.

The previously stated and discussed dis-
agreement in terms of the measured heat
effects of hog and cattle fatty tissue

TL is also characteristic of intramuscu-
lar 1ipid samples. In both samples the
fraction of NL is practically the same
(Table 1).

nces in the composition of intramuscular

More clearly defined differe-

1ipids, which could serve as an explana-
tion of the difference in heat effects,
are registered in the fraction of mono-
unsaturated fatty acids (palmitoleic and
oleic). There are about 2.5 times more
mono-unsaturated fatty acids in the sam_
ples of hog intramuscular lipids than in

the case of cattle ones. The composition

is
ids 15

of C,. and C ,M) fatty ac i the

sent8d in Tagle 3, where bot of

tion of these acids in the hod” 5N
ra

nenbranosus muscle NL and TGS

is shown12.
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Table 3. Fatty acid compoO 5 .

muscle tissue (1-hog and 2- ~catt

gissimus dorsi; 3-hog M. Semtime
4-hog and 5-cattle fatty tTSS”e)
72 4
Acids 1 9 3 g
1.6
Cgl= 2.6 0.2 4.5 o
C, 0 27.0 24.2 13.1 %
16 5737
Cagl= 8.0 4.0 237.7 (0
18 ,9//
C,u0 15.7 17.6 6.0 ,
18 ot
5 0 A
The results lead to the conclV n””
twee" |
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Therefore, information ON th,; /|
behaviour of intramusculd’ ]T?l ﬁﬂr
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/(s
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CONCLUSION o of

The fusion effect of total
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and cattle muscle, 1iver:
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an : : .
b td fatty tissue 1ies in the range
the 112 J/g and was measured in

&m .
i, , Torature interval 233 to 363 K
g “ating rate of 5°/min. It can be
lat
@hs ®d with the PUFA/S ratio regar-

f.‘
I”th Tts origin (hog or cattle).
€ ¢

Ding ASe of fatty, 1iver, brain and
& .

f“cﬁo ord tissuye the phospholipid

. ovlon

th?n M the total 1ipids increases
v

the B f®ase of PUFA/S, and therfore,

1o
tyy N effect decreases.

Ty - The con-
P

R h?S for muscle tissue 1ipids
Snotfolih value of the PUFA/S ratio
U Nm . Owed by an adequate increase

g] 0hmds, the neutral 1ipid and
”Mt “Mde fractions are still domi-
ﬁeaﬁdws indicates the complexity of
rmi% ansomDOSjtﬁon of intramuscular
JfVO] their role in the formation
%at arg fre Compounds responsible for
Y "™ ang taste.

%% ng On the complexity of the
\ io
M% ot fatty acids in some sam-

N is
o 8 POSsible to relate the fus-

fwcﬁgf T of total 1ipids to the
ths . d heat effect of the present
%%v1 r1des The study of the thermal
Of tota] 1ipids and the corr-
WMQS E fractions of total 1lipids
atw the derivation of a simple cor-
ﬁate betw@en the total registered
mMySWQCts and the composition. This
hz:COmES significant when oxi-
oq 98S in total 1ipids are
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