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Abstract

The differential thermal analysis of lard is
described and an attempt is made to assign the
melting peaks to particular triglycerides which
are likely to be found in lard.

Introduction

The triglyceride composition of natural fats has
been studied by many different methods, such as
counter current distribution (1,2), fractional erystal-
lization (3) and various oxidation techniques (4,5).
The overall fatty acid composition and the type of
fatty acid at the 2 position of the triglyceride have
been determined by the lipase splitting technique
(6,7). Separation of triglycerides according to their
molecular weight has been achieved by gas liquid
chromatography (8,9) which has proved useful in
combination with other techniques such as quantita-
tive analysis by thin layer chromatography on silver
nitrate impregnated silica (10).

Chapman et al. (11) have shown from cooling
curves and x-ray and infrared analysis that the major
disaturated glyceride in lard is 2-palmito-1,3-
oleostearin. Apart from the above observation, the
structure of individual triglycerides that oceur in
lard has not been reported in the literature.

The present communication describes the differen-
tial thermal analysis (DTA) of lard. The observed
melting peaks have been correlated with those in-
dividual triglycerides which, from the analytical data
available, are most likely to be present in the lard.

Experimental Procedures

Thermal analysis was carried out on a Netzch Dif-
ferential Thermal Analyzer 404T, loaned by Polaron
Equipment Limited, London. The differential ther-
mal analysis measuring head was wused in this
investigation.

Commereial lard (ca. 0.1 g) and reference material
(aluminum oxide) were placed in a steel block with
four bored holes; it was then rapidly cooled in a
dry ice-acetone bath to about —40 C. The lard was
heated, without any tempering procedures, from —40
to 100 C at a rate of 8°/min. The difference in tem-
perature between the lard and reference sample was
measured by an iron-constantan thermocouple. An-
other thermocouple measured the temperature of the
reference sample. Differential temperature (AT) was
plotted against temperature (T) on a compensation
recorder and all temperature measurements were
caleulated to within +1C.

Results

The DTA thermogram (Fig. 1) showed melting
peaks due to the component triglycerides in lard at
6+ 1,17,33 = 0.5, 41 = 1 and 50 + 0.5C. These
values are the mean of 12 determinations.

1 Present address: Hooker Chemical Corporation, Niagara Falls,

New York 14302.
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TABLE 1
Fatty Acid Composition of Lard

Percentage constituents

Acid

Lard used

Ref. 13 Ref. 16 for DTA
Myristic 1.3 0.9 1.
Palmitic 28.3 27.6 32.0
Palmitoleic 2.7 2.6 2.0
Stearie 11.9 8.6 17.0
Oleic 47.5 41.7 41,0
Linoleic 6.0 12.3 5.0
Linolenic 1.4
Others 2.3 1.6

Discussion

Mares (12) recently developed a method to detect
beef tallow in lard using DTA. Characteristic melt-
ing areas of unrefined edible lard were identified by
three peaks at 32.6 2= 0.6, 38.4 == 1.0 and 46.6 = 1.2 C.
These peaks, especially the first two, are in reasonable
agreement with those obtained in the present
investigation.

The triglyceride composition of lard has been
thoroughly investigated and the percentage of each
triglyceride type in lard is 5% trisaturated, 32-39%
disaturated, 46-60% monosaturated and 3-10% tri-
unsaturated glycerides (13). On the basis of x-ray
data and cooling curves, several workers (11,14,15)
have shown that lard consists mainly of 2-palmityl
glycerides. Other workers have saponified lard, con-
verted the free fatty acids into their methyl esters
and analyzed the esters by gas chromatography.
Typical gas chromatographic results are given in
Table I and indieate that lard contains mainly oleyl,
palmityl and to a lesser extent stearyl glycerides.

Table 1T gives the melting point data of the tri-
glycerides (3) which melt at temperatures that cor-
respond to the melting peaks obtained from the DTA
of lard.

From the data already presented the DTA melting
peaks for lard obtained in the present investigation
are assigned to the following triglycerides.

The areas under the curves in Figure 1 indicate
that the major components of lard are 1,2-dipalmito-
3-olein and 2-palmito-1,3-oleostearin, the former being
the predominant triglyceride. According to the gas
chromatography analysis (Table 1) the lard sample
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Fre. 1. Differential thermal analysis of lard.
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TABLE II TABLE III
Melting Points of Triglycerides Correlation of DTA Melting Peaks for Lard
Glyceride Melting point C DT;&e :lx{eléing Glyceride
1,3-Dioleo-2-palmitin 5.0— 6.0
1,2-Dioleo-3-laurin 6.5 61 1,8-Dioleo-2-palmitin
1,2-Dilauro-3-olein 16.0 17 1,2-Dioleo-3-palmitin
1 3-Dilauro-2-olein 16.5 33+0.5 1,2-Dipalmito-3-olein
i2- Dioleo-3-palmitin 19.0 41 +1 2-Palmito-1,3-oleostearin
1,2-Dipalmito-3-olein 34.5 5005 1,3-Dimyristo-2-laurin
1,3-Dipalmito-2-olein 35.2
1,2-Dipalmito-3-linolein 36.0—38.0
1,%1])1s{egro-?-linolein 36.0-38.0
2-0leo-1,3-palmitosteari 37.56—-38.0 : s 3 3
2 Palmito 1 3 oloostonrin 105410 of a palmitoleostearin. This evidence supports the
2-Stearo-1,3-oleopalmitin 41.0—41.5 1 1
S Distea g aapal YN correlation of the second largest melting peak at 41 C
1,3-Dimyristo-2-laurin 50.0 to 2-palmito-1,3-oleostearin.
1,8-Dilauro-2-myristin 50.2

contains some linoleyl glycerides. Thus the melting
peaks at 33 and 41 C may also be due to small amounts
of 1,2-dipalmito-3-linolein and 1,2-distearo-3-linolein.

The evidence in favor of the correlations in Table
IIY is as follows: (a) (Gas chromatography analyses
have shown lard to be a mixture of mainly oleyl and
palmityl glycerides (6). (b) Quimby et al. (14) and
Hilditch (15) have shown that lard contains mainly
2-palmityl glycerides. Luddy et al. (7) analyzed
lard by pancreatic lipase hydrolysis and found that
83% of the palmitic but only 10-12% of the oleic
and 10-12% of the stearic acids occurred in the 2
position of the triglycerides. The triglycerides in
Table III are mainly 2-palmityl glycerides. (e) Lard
contains over 40% dioleopalmitins (13,14). The major
melting peak and one of the minor melting peaks are
identified as dioleopalmitins. (d) Chapman et al.
(11) state that the major disaturated glyceride in
lard is 2-palmito-1,3-oleostearin. Other investigators
(13,14) have shown that lard contains around 30%
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