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ABSTRACT
This investigation was carried 
out in an attempt to find out 
reliable characterization and 
quality assessment parameters 
for lard-camel tallow mixtures.

Infrared (IR) absorption spectra 
for pure lard; camel tallow and 
certain mixtures of lard in 
camel tallow were determined on 
a perkin Elmer-580 B infrared 
spectrophotometer. Fatty acid 
composition of triglycerides 
(TG) and B-monoglycerides (B-MG) 
of lard, camel tallow as well as 
camel tallow mixtures with 3;6; 
9;12 and 15% of added lard was 
determined by applying GLC 
t e c h n i q u e .

The data showed that the infra
red (IR) technique could be 
recommended as a reliable help
ful parameter for lard detection 
in camel tallow mixtures, by 
applying the following regress
ion equation: Y= A + BX. 
where: Y= percentage of lard in 

tallow;
A= the intercept of the 

regression line;
B= regression coefficient
X= ratio of absorbance.

Furthermore, the GLC data revea
led that palmitic acid (Ci6:0) 
identified in lard was mainly 
incorporated in B-mo n o g l y c e r i d e , 
while oleic acid (C^g:l) and 
linoleic acid (C1 8 ; 2 ) were pr e 
ferentially esterified in the
1- and 3- positions of the tr i 
glycerides .
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in B-monoglyceride 

% unsaturated fatty acids 
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Infrared spectrophotometric 
analysis: Infrared absorption 
spectra for pure lard; camel 
tallow and experimental m i x t u 
res of added lard in camel 
tallow were determined on a 
perkin Elmer-580 B infrared sp
ectrophotometer. Samples were 
pressed between two discs from 
K B r . Spectra were scanned from 
3100 cm~l to 2700 c m ~ l . Absor
ption values were taken at 3010 
cm-1 (c=c) and at 2855 cm~l 
(c - c ) .

RESULTS AND DISCUSSION
The data of mean values of fatty 
acid composition of lard and 
camel tallow are given in 
Table (1).

The results showed that in gen
eral the quantitative fatty 
acid content markedly varied in 
lard than that in camel tallow.

It is obvious from the data 
that generally lard contained 
more unsaturated fatty acids 
(57.37%) than camel tallow 
(46.74%).

An alternative check-up of the 
adulteration of camel tallow 
with lard is made from the 
c 18:0/c 18:2 ratio. This ratio 
was 1.15 and 5.69 in lard and 
camel tallow, respectively.

Table (2) revealed that palmit
ic acid enrichment factor was 
2.29 and 0.87 in pure lard and 
camel tallow, respectively.
This may be due to the rather 
high content of palmitic acid 
in B-monoglyceride and its low 
content in triglyceride of lard 
Furthermore, from such data it 
might be concluded that as lard 
percentage increased the palmi
tic acid enrichment factor 
values were elevated. This
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Table (1 Fatty acid 
the total)

composition of lard and camel tall°w C l
of

Tallow % of fatty acid content

C14:0 C18:0 C16:l C17:0 C18:0 C18:l C18:2 C18:3 C18-jl^
Lard 1.92 27.34 4.26 0.79 12.39 41.03 10.76 1.32 1.15
Camel
tallow 3.78 26.03 3.61 0.32 22.76 36.63 4.00 2.50 5-69

might be attributed probably 
to the fact that 90% of the 
total palmitic acid in lard 
was in the B-position (Mattson 
et a l . 1964; Amer et_ al. 1972 ; 
and Bracco et_ aT. 1976).

Table (2): Palmitic acid enri
chment factor for 
lard, camel tallow 
and lard-camel 
tallow mixtures.

Origin
Palmi- Palmi
tic, ticacid acid in in Factor

Lard
Camel tallow 

V  , 3%

S'S'Ö ü O iä CD
T3 -H cow <! p

Table (3) represents the data 
of unsaturation ratio of lard; 
camel tallow and lard-camel 
tallow mixtures. Such data 
revealed that this ratio was 
rather low in lard (0.45) than 
that in camel tallow (1.03). 
This might be due to the marked 
high content of unsaturated 
fatty acids (54.16%) in B-mono- 
glyceride of camel tallow, while 
lard recorded an opposite trend 
(25.98%). These data are in 
close agreement with that p r e v 
iously reported by Abou-Arab 
(1980), Bayoumy (1982) and 
Rashwan (19 86 ) .

On the other hand the data reve
aled that the unsaturation ratio

for lard-camel tallow 
gradually decreased aS , 
percentage was increase

loh
Table (3)

Origin

The unsaturaji. 
ratio for 1 „pd 
camel tall0 -yicfi
lard-camel 
m i x t u r e s . __.

unsatu"
rated 
fatty 
acids1 
B-Md

satu
rated 
fatty 
acids 
in TG 4$

B-MG TG Lard 57.30
59.82 26.11 2.29 Camel tallow 52.33
21.09 24.31 0.87 3% 52.71
21.51 24.40 0.88 U §* 6% 52.96
23.89 24.89 0.96 9% 53.32
27.63 25.32 1.09 T3 r—i\ 

CD Ö cö £ 12% 54.40
29.09 25.48 1.14 "U-H Pw 15% 55.23
30.13 25.87 1.16 <

25.98
54.16
53.24
52.43
50.12
48.96
48.6°

J.

0-1

cC

Table (4) shows the i ° r k /  
fatty acids/total ^18 
acids and saturated/u
fatty acids for lard» tallow and lard-camel jde 
mixtures in B-monogiy a

The data revealed tn * j
C 16/total c 18 fatty » l n  i \ t ) 
was considerably hi&
(2.29), reaching i°u^ (0** 
value in camel tail0 W

On the other hand, sa(js '
unsaturated fatty aCl

-t °  f
were 2.78 and 0.57 1 .vel̂ l camel tallow, respec j t j  
This might be attri° rather high content a \ , 
fatty acids (72.281) J V "content of unsaturat
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Total Cie/total Cfg fatty acids and saturated/unsatura- 
ted fatty acids ratios in B-monoglycerides for lard; 
camel tallow and lard-camel tallow mixtures.

(4):

16;C

acids Lard
Camel
tallow

Added lard in camel tallow (w/w)

3% 6 % 9% 12% 15%

& 6  fatty acids 64.73 28.30 29.16 31.03 34.89 36.76 38.55
18 fatty acids 28.30 52.32 52.07 51.72 50.57 44.83 43.31

I1/////
OO / 2.29 0.54 0.56 0.60 0.69 0.82 0.89

¡ S * « « » acids 72.28 31.10 31.78 33.91 35.09 38.68 40.01
u fatty acids 25.98 54.16 54.79 53.83 53.17 52.99 51.96

2.78 0.57 0.58 0.63 0.66 0.73 0.77

V  (25.98“/^ • DOf a ° / ° )  m  B ^ m o n o g l y c e -  
a r d ,  w h i l e  c a m e l  ta llo w  

c° in  n ° P P o s i t e  t r e n d .  Such 
/  i 'e r ^ ld e  w f f h  t h o s e  p r e v i-

(l9S' ( i g g i ^  by Nour E 1 -Din8e) .  y ° 4 ) a n d  R a sh w an

V Ve*, th^  the  d a t a  r e v e a l e d
t a i  i  d d a t 4 ° n  o f  l a r d  t o  

s i  ° W r e s u l t e d  i n  a
i n c r e m e n t  i n  t h e  
a c i d s  a n d  s a t u r -  

u p r a t e d  f a t t y  a c i d s

S d aily it^ t h a-̂  c o u l d  b e  c o n c -
aP P l y i n g  c e r t a i n  

£ a o t ° r s  c a n  be  
^  f o r  1_?,s r e l i a b l e  p a r a m -  
. + be d e t e c t i o n  o f  l a r d

taH o w .

^ ¿ » t e s r t £ a n d '  F i g ‘ (1 )t> t i0 t h e  i n f r a r e d  ( I R )  
2 7 n ^ e c i r a ,  f r o m  3 10 0  

• t i S ’  » c m - l , ’ f o r  l a r d  
‘ l i , 1 ( f t )  ' a U o w .  A b s o r p t i o n  

as c a l c u l a t e d  as

 ̂% ^ S ot'K — 1
^ - ^ R P nce  a t  3 010  cm 

iS  „ b s o r b a n c e  a t  2 8 5 5  cm i
\  ^ i t  a
^d Q^t^Q 0 V e a l e d  t h a t  t h e  
% ' l 268 j a t i o  ( R )  w a s  0 . 1 9 9 8  

w> r e ° r  X a r d  a n d  c a m e l  
P e c t i v e l y .  T h u s  th e

latter ratio can be used to 
differentiate between lard and 
camel tallow.

Plotting this ratio vs. the 
percentage of added lard in 
camel tallow is shown in Fig.
(2). The method is based upon 
the direct linear relationship 
between the percentage of added 
lard in camel tallow and the 
absorption ratio (R).

The data represented in Fig.
(2) led to the following eq u 
ation: Y = A + BX 
where: Y= added lard percentage 

in camel tallow.
A and B constants.
X — absorption ratio (R)

Such equation may be successf
ully used in detecting lard in 
camel tallow, which is in 
close agreement with Arnold 
et a l . (1971) and Rashwan (1986) 
f i n d i n g s .
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