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ABSTRACT

This investigation was carried
out in an attempt to find out a
reliable simplified specific
method to be recommended for
quality control laboratories for
the detection and evaluation of
lard adulteration in pure goat
and mutton tallows as well as in
other fat mixtures.

The solidification curves of
pure lard, goat and mutton tall-
ows as well as goat and mutton
tallow mixtures including 3;6;
9;12 and 157 of added lard has
been studied by Differential
Scanning Calorimetry (DSC).

Fatty acid composition of B-mono-

glycerides (B-MG) and triglycer-
ides (TG) of lard; goat and mut-
ton tallows was determined by
applying GLC technique.

The DSC data indicated the exis-
tence of rather marked specific
differences, between the solid-
ification properties of lard,
goat and mutton tallows. Like-
wise, GLC data revealed remark-
able variations in the fatty
acid composition in triglyceri-
des and B-monoglycerides fract-
ions in lard, goat and mutton
tallows. However, lard is uniq-
uely characterized by the pres-
ence of high percentage of satu-
rated fatty acids especially
palmitic acid at the B-monogly-
cerides.

Furthermore, using additional
certain calculation factors nam-
ely; palmitic acid enrichment
factor, unsaturation ratio,
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Gas liquid chromatography of
methyl esters of fatty acids:
The methyl esters of fatty acids
were separated using a PYE
unicam (GCD) gas liquid chrom-
atography apparatus.

Factors calculation: Certain
factors were calculated as out-
lined by Rashwan (1986). The
following equationswere used:

(1) Palmitic acid enrichment
Factor:

% palmitic acid in B-monog-
lyceride

7 palmitic_écid in trigly-
ceride

(2 Unsaturatien ratilios:

% unsaturated fatty acids in
B-monoglyceride
% unsaturated fatty acids in
triglyceride

(3) Ja. 4 tolal Cig Tatty acids
in B-monoglyceride

% total -Ctig fatty aecids
in B-monoglyceride

b. % saturated fatty acids
in B-monoglyceride

% unsaturated fatty acids
in B-monoglyceride

Differential scanning calorim-
etry (DSC) analysis: Analyses
were made using a Perkin Elmer
DSC-apparatus, according to the
method described by Lambelet
(G918 SPEL

RESULTS AND DISCUSSION

The data of the mean values of
the fatty acid composition of
lard; Goat and Mutton tallows
are represented in Table (1).
The data showed that the quant-
itative fatty acid composition
markedly varied in lard than
that for goat and mutton tallows.
It is apparent from the data
that the linoleic acid (C18:2)
component in lard; goat and
mutton tallows amounted to
10.76%,: 3.63% and 2.60%,




Table (1): Mean values of fatty acid composition of 1ard, &°
mutton tallows (% of the total).
9 of fiatty acid content :
Tallow c d%w
8:
Cra:0 C16:0 C16:1 Ci7:0 Cis:o Cisr1 Cis:a “a8:3 111
Lard 1.92 27.34 4.26 0.79 12.39 41.03 10.76 1.32 4%0
Goat 3.50 25.40 2.60 0.16 15.96 44.90 3.63 1.60 5A7
Mutton 4.26 24.91 3.18 0.29 16.81 46.10 2.60 1.10
i/
) enf
respectively. However, the Table (2): Palmitic acldfo1

stearic acid (Cyg:p) component
was lower in lard (12.397%) than
that in goat and mutton tallows
(15.96% and 16.81% , respecti-
vely). An alternative check-up
adulteration of goat and mutton
tallows with lard is set-up
from the C18:0/C18:2 ratio. The
latter ratio accounted to 1.153
4.40 and 6.47 in lard, goat and
mutton tallows, respectively.
These results are in good agre-
ement with those reported by
Kim and Kim (1982) and Nour El-
Din et al. (1984).

On the other hand the data out-

lined in tables 2 and 3 revealed

that palmitic acid enrichment
factor was 2.29; 0.31 and 0.16
in lard, goat tallow and mutton
tallow, respectively.
be mostly attributable to the
rather low content of palmi-
tic acid in B-monoglyceride and

its high content in triglyceride

of goat and mutton tallows. On
contrary, the palmitic acid was
rather high in the former than
in the latter fractions of

lard (Abou-Arab, 1980; Nour
E1-Din et al. 1984 and Rashwan
1986). Needless to say that as
the lard percentage increased
the palmitic acid enrichment
factor was elevated. This might
be essentially due to the fact
that 90% of the total palmitic
acid in lard is available in
the B-position (Bracco et al.
1976).

Tables (4 and 5) represent the
data of unsaturation ratio of
lard; goat and mutton tallows.
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Unsaturation ratio
for lard, goat
tallow and lard-goat
: tallow mixtures.
0
1&&50f Unsat- Unsat-
fat urated urated Ratio
F.Aidn F.A.in
Lhﬂ TG. B-MG
%Qattall 57.30 25.98 0.45
R g‘y 63.75 82.29 1.29
Jfs SF 63.18  80.24 1.27
Yatn % 6293 75.52  1.20
3R (o 62.04  69.48 1.12
eE 2% 60,89 65.76  1.08
159 ! . -
e 29.72 63.30 1.06
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0
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ity tagy. 57+30 25.98 0.45
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~NRE 15./; 59.17 73.37 1.24
WA 70.59  1.21
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Tables (6 and 7) indicate the
total Cypg/total Cyg fatty acids
and the saturated/unsaturated
fatty acids for lard; goat
tallow and mutton tallow in B-
monoglyceride.

The data revealed that the
total Cig/total Ci1g8 fatty acids
ratio in lard was considerably
high (2.29); while, it was com=
paratively extremely low in
goat and mutton tallows (0 17
and 0.11, respectively). There-
fore, the addition of lardito
goat and mutton tallows resul-
ted in a rather slight increm-
ent in the C14/Cqg fatty acids
rat 1o

On the other hand, saturated/
unsaturated fatty acids ratios
in B-monoglyceride accounted to
9,783 0.21 and 0.13.in Tards
goat tallow and mutton tallow,
respectively. This might be
mostly due to the rather high
content of saturated fatty
acids and low content of unsat-
urated fatty acids in B-mono-
glyceride in lard, as well as
their opposite trend in goat
and mutton tallows. Such data
coincide with those previously
reported by Abdel-Fattah,(1970
and 1974); Nour E1-Din et al.
(1984) and Rashwan (1986).

Moreover, the data revealed
that the saturated/unsaturated
fatty acids ratio increased as
the lard percentage was eleva-—-
ted.

Fig. (1) represents the solid-
ification curve of lard; goat
and mutton tallows. Such curve
shows that the melting diagrams
of pure goat tallow is apparen-
tly different from the other
two fats. Melting diagram of
goat tallow shows a big endo-
thermic peak located at 50°C.

Analysis of mutton tallow samp-
les revealed that it contained
an even more amounts of high-




Pigs (1) 3 The Solidification Curves of(p) 1ard,{B) goat
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Total Cyg/total Cyg fatty acids and saturated/unsatur-
ated fatty acids ratios in B-monoglycerides of lard;
goat tallow and lard-goat tallow mixtures.

att
Y acigg fiind Goat 9 Lard in Goat tallow (w/w)
z G e 6 9 12 15
y Otal -
o.tota] %16 64.73 12.90 13.72 14.68 16.93 18.81  20.14
Jo/cy, C18  28.30 77.87  76.22 69.90 58.38 49.50 44.76
e 9.29 0.17 0.18 0.21 0.29 0.38 0.45
U —————————————————————————————————————————————————————————
S?A 79.98 17.57 17.93 19.51 20.73 23.11  24.70
Yusp, 95.98 82.29 77.96 72.26 66.87 59.26  53.70
2.78 0.21 0.23 0.27 0.31 0.39 0.46

7

e (7)

Total Cyg/total Cpg fatty acids and saturated/unsatur-
S ated fatty acids ratios in B-monoglycerides of lard;
mutton tallow and lard-mutton tallow mixtures.

% lard in mutton tallow (w/w)

Mutton
Lard
o w2 e R 6 9 12 15
h al
lh*al 816 64.72  9.02 9.81 10.76 12.45 14.06 15.93
Wclg 18 28.30 84.41 75.46 67 .29 59029 52501 45 <51
g;\\\ 2.29 0.11 0,13 0.16 18 | 0.27 0.35
i~
e e T
MﬁA 72.28 11,80 1E2r S 13.41 14.52 16 .47 17.86
'Uspy 95.98 88.41 80.87 70.58 63.13 56.79  54.12
2.78 0413 0.15 0] 5 S 0.23 0529 B3s
L
1, tin
QyigimgiYCerides than that in The results of the DSC solidi-
tg$@ Pre €S. Since, the DSC fication curves of lard; goat
lpg mhnnﬁented a well-separa- tallow and mutton tallow are
%&?therum at a high temperat- shown in Table (8). Such data
tﬂil o €fore 1ard seemed showed temperature values of
0 €ctable in mutton exothermal effects, as well as
Tay the AM values ( AM = M1- M2)
16(8) and the Mg/Mp ratio. It is
Results of the dete- evident from such data that
Tmination of the DSC there exists a remarkable diff-
Solidifying curve of erence from the solidification
fat samples. curves of tallows. It could be
P% noticed that AM was < 501N
Tigin M M = lard; while it was >5.0 in
~ ! M, " iy M, /My both goat and mutton tallows.
é?q C oc Y-
.2t 19 The Mo/Mq; ratio shows higher
?hhimUOW 50 }g 43 8';8 Value2fo% lard (0.79) than that
uhm : of goat and mutton tallows
4711 36 0.93 (0.20 and 0.23, respectively).

This ratio might be certainly
considered as a reliable para-
meter for the detection of lard
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in goat and mutton tallows.

These data coincide with prev-
iously reported by Huyghebaert
et al. (1972); Lambelet,(1983)
and Rashwan (1986).
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