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E'iTRODUCTION

ft is generally accepted that the major quality problems o f  sheep m eat are high fat levels in cuts and the saturated nature 
° f  the fat. The latter causes lamb fat to congeal in the mouth and on cooking utensils. It is perceived as unhealthy 
f t^ u s e  o f  the public 's association o f  hard fats w ith cardiovascular disease although current inform ation does not link 
ftigh stearic acid intake with hypercholesterolaemia Although the highly saturated nature o f  lamb fat is believed to stem 
from ex tensive  hydrogenation o f  unsaturated fatty acids in the rumen, feeding treatm ents can change the fatty acid 
^ p o s i t i o n .  By-passing the rum en with "protected" unsaturated fatty acid supplem ents produces m arked changes in 
frtty acid com position but is ruled out by its cost. Limited evidence (Cram er and M archello, 1964; L E strange and 
to ilv ih ill, 1975) suggests there is significant natural seasonal variation which results from  differences in feeding 
regimes. This study was done to provide m ore information on this seasonal variation in the UK flock and to  suggest its 
cause with a view  to controlling fat quality through future feeding strategies.

^ T E R I A L S  A N D  M ETH O D S

SamPles o f  subcutaneous fat were obtained from the base o f the tail o f  lamb carcasses during five visits, approxim ately 
Weeks apart, to each o f  four abattoirs in different parts o f  England and Wales. Collections w ere centred on February, 

to»y, July, October and Decem ber. Carcasses w ere selected randomly and sex, weight and classification (M LC) were 
recorded. Lipid w as extracted with chloroform in the presence o f  anhydrous sodium sulphate from  the w hole thickness 
° f  adipose tissue to eliminate effects o f  variation in com position with depth o f  fat from the skin. A fter solvent removal, 
"fcfting (slip) point was determined in duplicate. Fatty acids were obtained by saponification o f  the lipid, extracted and 
converted to  methyl esters w ith diazomethane. Methyl esters w ere analyzed by gas-liquid chrom atography on a 

®mx0.25mm CP Sil 88 column.
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RESU LTS AND D ISCU SSIO N

Samples were taken from 463 (44.4% ) female lambs and 579 (55.6% ) m ale lam bs w ith overall mean carcass wel ^  
(±SD) o f  17.3±2.9kg and 17.7dt2.8kg respectively. Since there w ere no significant differences between the sexes 
fat consistency and fatty acid com position the results have been pooled. A lthough there w ere significant d iffe ren ce^  
carcass weights, conformation and fatness scores between abattoirs and between sam pling dates w ithin companies, ^  
was no consistent pattern and taken overall the lambs sampled had a fatness and conformation score represents i 
UK slaughtered lamb (Table 1).

The melting points o f  the fat sam ples ranged from 30°C  to 49°C  with an overall m ean o f  39.5±3.3°C. There ^  
significant effect o f sampling date (P-O.OOl) on m elting points w hich w ere 4 0 .1 °, 37 .2 °, 37 .9°, 40.7° and 41- ^
February, May, July, October and D ecem ber samples respectively. The distribution o f  fat m elting points is s o 
F igure 1.

The fatty acid com position o f  the sam ples is shown in Table 2. As expected, palm itic acid and stearic acid ^  
major saturated fatty acids followed by myristic acid. Oleic acid w as the m ajor m onoenoic acid followed by trans • 
mainly trans-vaccenic. Palmitoleic, linoleic and a-linolenic w ere present in small amounts. Only two lambs a ^  
concentrations (more than 10% ) o f branched-chain fatty acids which has been associated w ith cereal feeding (P 
et al., 1972). All the fatty acids reported varied significantly (P O .O O l) with date o f  sam pling (Table 2).

Myristic acid and stearic acid varied most, w ith the former increasing toward the m iddle o f the year whereas tb® 
m oved in the opposite direction. Palmitic acid, palmitoleic acid and trans-vaccenic acid followed myristate a ^  
the differences between sam pling dates w ere much less. Linoleic acid w as sim ilar but peaked at the second visi • 
changes in oleic acid and the branched-chain fatty acids resem bled stearic acid with a fall in the middle of the y

Our findings highlight and extend previous knowledge o f  seasonal effects on the consistency and fatty acid c o m p ^ ^ f ,  
o f  lam b adipose tissue. The variation in m elting point o f  the lipid between visits is clearly a specific effect ^  
occurred at all abattoirs. The findings agree w ith more lim ited studies by Cram er and M archello (1964) and L s 
and Mulvihill (1975) with a similar range in melting points. Although there w ere differences between abattoirs m ^  
melting points within and between sampling dates, the overall seasonal effect w as not obscured, despite differ 
geographical site, breeds and husbandry practices.

O verall, the fatty acid com position o f  our lam bs was w ithin the range reported by L 'Estrange and Mulvihill O '^  
Kemp et al. (1981) and Solomon et al. (1990) with myristic acid at the upper end o f  its range and linoleic aci 
bottom en d  Analysis o f the relationship between lipid m elting point and fatty acid com position revealed that 
o f  stearic acid in the fat was the most important com ponent (Figure 2) in line w ith other studies o f lamb, pork an 
Adding in palmitic ac id  the next best predictor o f  melting point, only increased the variance explained from •
81.7%. Surprisingly, myristic acid w hich altered in a reciprocal manner to stearic acid was a poor predictor o 
point.

fleets. Tbe
The seasonal changes in fatty acid composition and hence m elting point appear to stem mainly from dietary eu 
high concentration o f myristic acid in spring and summ er lam bs results from  fattening occurring w hilst the I301 -j^e 
suckling Ewes m ilk is the m ain source o f  this fatty acid, in which it constitutes up to 10% o f the total fatty aC ̂ ollgli 
concentration is lower in lambs slaughtered later in the season which are older and have probably lost myristate 
turnover.

S tearic  acid is low  in suckling lam bs because its content in m ilk is low  com pared w ith carcass fat an cflD 
hydrogenation is low in suckling lambs. The marked increase in stearic acid deposition as the season progt ^  fatty 
clearly be ascribed to the length o f  tim e the lam bs are on grass, with the associated hydrogenation o f  unsatura ^  
acids in the rumen. The spring fall in stearic acid was much greater than the increase in myristic acid su g g e su B g ^ j 
o ther than suckling w ere involved. Since linoleic acid w as high in these May lam bs they w ere probably aCt as 9 
concentrates. The latter decrease the extent o f  rumen hydrogenation and hence stearate formation. They al 0jejc 
source o f  carbohydrate for de novo fatty acid synthesis w hich leads mainly to  the synthesis o f  palm itic aci
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acid, again helping to decrease stearic acid (M iller et al., 1967).

There are apparently no studies relating the consistency o f  lamb fat to consum er acceptability. However, since the 
"greasiness" o f lamb fat is a negative consumer reaction, the low melting point o f  fat in spring lam b may be an important 
component o f  its attractiveness. If  mouth tem perature is taken to be the critical tem perature then overall 35%  o f the 
lambs had fat which melted below 38.4°C . However, in the spring up to 90%  o f the lam bs slaughtered in one abattoir 
had fat m elting below  38.4. The research challenge is to extend this to the whole year.
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Table 1. Percentage distribution of carcasses by conformation and fat class.

Fatness
Class 3L 3H 4L 4H Total

Confor-mation
class

E
U
R
O
P

0.0
0.0
0.3
1.0
0.0

0.6
1.4 
7.7
8.5
0.0

0.7
5.3
19.8
16.9
0.0

0.8
2.7
13.3
8.3
0.0

0.4
0.8
3.2
1.2 
0.0

0.2
0.7
1.0
0.4
0.0

0.0
0.7
1.0
0.4
0.0

2.6
11.5 
47.3
36.6 
2.0

Total 1.2 18.2 42.6 25.0 5.5 3.4 2.0 10O0

Table 2. M ean fatty acid com position (%  by weight) o f  subcutaneous fat by visit over all com panies and sex.

Visit: 1 2 3 4

M yristic C14 4.1 5.3 7.9 5.6 4 7 ___

Palm itic C16 21.7 22.1 22.9 22.0 _ 2 L 5 ^

Stearic C18 20.2 15.7 16.1 20.0 _ 2 M ^ H

Palm itoleic C 16T 1 9 1 9 2.0 1.7

Oleic C l 8:1 32.4 32.6 28.0 27.7 _ 2 £ ^

Trans-vaccenic 
C 18: It

5.7 6.4 6.5 7.1 6.6

Linoleic C l 8:2 1.4 1.9 1.1 1.0

Linoleic C l 8:3 0.9 0.8 1.0 1.1 l.J__ J |

Total branched 4.2 3.8 3.4 3.7 _ _ T 6 sSJ
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