International Journal on Vol.6 (2016) No. 2
. ISSN: 2088-5334

Advanced Science

Engineering

Information Technology

Fatty Acid Composition and Hedonic Ratings of Meat from Light
Lambs of Leccese Breed in Relation to Slaughter Age

Angela Gabriella D'AlessandfpMaria Selvaggi Giovanni Martemucgi
# Department of Agro-Environmental and Territorial Sciences, University of Bari, Via G. Amendola 165/A, Bari, 70126, Italy
E-mail: angelagabriella.dalessandro@uniba.it

* Department of DETO, University of Bari,Valenzan,70010, Italy
E-mail: maria.selvaggi @uniba.it

Abstract— Twenty lambs from Leccese local breed were used to investigate the effect of two slaughter ages (45 vs 60 d) on fatty acid
composition and hedonic ratings of meat. The lambs, born as singles in spring, were subdivided into two groups (n. 10) corresponding

to the slaughter ages of 45 and 60 d. The animals received their mother’s milk and a supplementation of hay and concentrate from 30

d to slaughter. The increase to 60 d of slaughter age resulted in higher proportion of lauric acid (C12:0; P<0.05), pentadecanoic acid
(C15:0; P<0.01) and conjugated linoleic acid (CLA; P<0.05), and lower proportion of stearic acid (C18:0; P<0.05) and linoleic acid
(C20:3 n-6; P<0.05). Using a none-point hedonic scale, consumer test showed that meat from lambs slaughtered at 60 d received a
higher hedonic scores (P < 0.01) as well as higher scores for tenderness (P < 0.05), flavour (P < 0.05), and juiciness (P < 0.001) than
meat from lambs slaughtered at 45 d. These findings might be useful to characterise lamb meat of local origin in relation to its
nutritional traits and market perspectives connected to consumer acceptability.
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The aim of the study was to evaluate the fatty acid
I. INTRODUCTION composition and hedonic ratings of meat of Leccese lambs

Meat of lamb obtained from local breeds are worthy of in relation to two slaughter ages.

attention in terms of sustainable farming systems, as they
can minimise the use of chemicals and allows to an
environment friendly production, a safer food, and a higher The trial was carried out in spring in southern Italy using
commercial value of the product also strengthening its link twenty male lambs, born as singles, of Leccese breed. At
with the territory of origin. birth, the lambs were allocated to two experimental groups
Leccese is a dairy autochthonous breed of southern Italy(n. 10), corresponding to the experimental slaughter ages of
which is well adapted to the agroclimatic conditions and 45 and 60 days. The lambs received maternal milk and a
vegetation of the region. It is characterized by medium sizesupplementation of hay and commercial concentrate from 30
(65 and 45 kg as average mature weight for males anddays to slaughter. At slaughter, samples of longissimus
females), white long fleece, black face and limbs black or muscle were taken after 24 h of refrigeration (2 to 4 °C),
speckled. vacuum-packed and stored at -20 °C until analyses. Lipids
This breed, in addition to the production of milk (on were extracted according to the methodology described by
average 150 kg in 130-180 days of lactation), is devoted toFolch et al. [6]. Fatty acids were quantified using a
the production of meat from suckling lambs with light Chrompack CP 9000 gas chromatograph, equipped with a
carcasses of 8 to 12 kg. Several quality traits of meatcapillary column in silicate glass (50 m x 0.25 mm internal
including nutritional value and organoleptic characteristics diameter and 0.2m film thickness; Phenomenex, Torrance,
are largely related to its fatty acid compositidn2, which CA, USA). Temperature programme was: 135 °C for 7 min,
are influenced, among the multiple interacting factors, by the increase of temperature of 4 °C a minute to arrive at 210 °C.
breed and the age/weight at slaughter of the anifBas3. The atherogenic (Al) and thrombogenic (TI) indexX&$
were calculated.

Il. MATERIALS AND METHODS
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A sensory analysis was performed on the pelvic limb from

ageing, sensory quality of meat was evaluated by habitual
consumers (n. 8 males and n. 12 females), from 25 to 62
years in age. Each panellist evaluated the meat samples on
its intrinsic characteristics such as the tenderness, juiciness,
flavour and overall acceptability, according to an
unstructured line scale ranging from 1 (“very unpleasant”) to
9 (“very pleasant”]g].

The data were analyzed using the GLM procedure of SAS
[9]. Means were compared using the t test.

I1l. RESULTS ANDDISCUSSION

The total SFA proportion of the lamb meat was unaffected
by the slaughter age (P>0.05; Table I).Considering the
individual SFA, meat from the 45 days lambs resulted in a
higher proportion of stearic acid (C18:0; P<0.05), whereas
the increase in slaughter age to 60 days showed highe

contents of lauric (C12:0; P<0.05) and pentadecanoic (C15:0;

P<0.01) acids.

Greater SFA, C12:0 and C14:0 values have been reporte

in meat from heavier lambs compared to lighter lafii}.
In the present study, the limited differences found in the
SFA profile between the two ages could be related to the
similar slaughter weight observed in the two groups (data
not shown).

Comparison of the experimental groups revealed no
differences in MUFA content (Table II).

Total content of PUFA was not affected (P<0.05) by the
slaughter age (Table Ill). However, in meat from lambs
slaughtered at 45 days was higher (P<0.05) C20:3 n-6,
whereas meat from lambs slaughtered at 60 days showed th
higher (P<0.05) content of total CLA and C18:2 conj cis;
Table 111).

CLA is assumed to have great importance in the human
diet due to its potential health benefits against several
disease$11,12,13,14,1p(Kritchevsky, 2003; Belury, 2003;
Philpott and Ferguson, 2004; Gaullier et al., 2007), and
oxidative stresses (Dielzer and Park, 2012).

The Tl and Al did not differ in relation to the slaughter
age of the lambs (Table IlI).

TABLE |
SATURATED FATTY ACID COMPOSITION(% OF TOTAL FATTY ACIDS) OF
INTRAMUSCULAR FAT IN CARCASSES OF LAMBS SLAUGHTERED A#5 AND

60DAY.
Slaughter age of lambs

45 day 60 day
Total SFAY 51.85 54.58
C10:0 0.41 0.54
C12:0 1.10 a 1.76 b
C14:0 9.32 11.08 a
C15:0 0.71 B 0.90 A
C16:0 25.78 27.55
C17:0 0.99 1.06
C18:.0 13.41b 11.57 a
C20:0 0.13 0.11

@ saturated fatty acids
A, B: P<0.01
a, b: P<0.05
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TABLE I

the rlght sides of each carcass of the lambs. After 5 d of MONOUNSATURATED ATTY ACID COMPOSITION(% OF TOTAL FATTY ACIDS)
’ OF LONGISSIMUS LUMBORUM INTRAMUSCULAR FAT IN CARCASSES OF LAMB

SLAUGHTERED AT45AND 60 DAY.

Slaughter age of lambs

45 day 60 day
Total MUFA® 39.19 36.55
Cl4:1 0.19 0.21
C15:1 0.24 0.24
Cl6:1 1.61 1.92
Cl7:1 0.47 0.57
C18:1 36.53 33.49
C18:1 n-7 0.79 0.74
C18:1 n-9 trans 0.44 0.39
C18:1 n-9 cis 35.30 32.36
C20:1 n-9 0.10 0.08
C22:1 n-9 0.04 0.04

@ Monounsaturated fatty acids
r

TABLE lll

J’OLYUNSATURATED FATTY ACID COMPOSITION(% OF TOTAL FATTY ACIDS)

AND ATHEROGENIC AND THROMBOGENIC INDICES OF INTRAMUSCULAR FAT
IN CARCASSES OF LAMB SLAUGHTERED A®5AND 60 DAY

Slaughter age of lambs
45 day 60 day
Total PUFA® 9.09 8.91
C18:2 4.65 4.60
C 18:2 n-6 trans 0.14 0.18
C 18:2 n-6 cis 451 4.42
CLA 1.07 a 1.36 b
C 18:2 conj trans 0.05 0.05
C 18:2 conj cis 1.02 a 131b
e | C18:3 n-3 0.85 0.91
C18:3 n-6 0.15 0.16
C20:2 n-6 0.10 0.12
C20:3 n-3 1.27 0.99
C20:3 n-6 0.16 a 0.08 b
C20:4 n-6 0 0.01
C20:5n-3 0.17 0.17
C21:5n-3 0.05 0.07
C22:5n-3 0.48 0.38
C22:5 n-6 0.03 0.02
C22:6 n-3 0.19 0.14
Al @ 1.39 1.73
TI® 1.50 1.71

® polyunsaturated fatty acids
® Atherogenic index

® Thrombogenic index

a, b: P <0.05

Sensory attributes of meat are of great importance to
consumers, producers and retailers. The mean values for the
sensory characteristics are presented in Table IV. The meat
from 60-day lambs received higher hedonic scores for
tenderness (P<0.05), flavour (P<0.05), juiciness (P<0.01)
and overall acceptability (P<0.01) than the meat from lambs
slaughtered at 45 day.



TABLE IV 3]
THE SENSORY ANALYSIS(RATED ON A SCALEL TO 9) OF LAMBS MEAT IN
RELATION TO SLAUGHTER WEIGHT(MEAN * SE).

Slaughter age of lambs )
Traits 45 day 60 day
Tenderness 7.4+ 1.0a 8.1+0.8b
Flavour 7.5+ 0.8a 8.1+0.8b 3]
Juiciness 6.7+ 1.2A 8.1+0.7B
Overall acceptability| 7.4+ 1.0A 8.3+0.9B
[6]
A, B: P<0.01
a, b: P <0.05 7]

Several factors are considered to be responsible for thds]
flavour of the meat, such as age, genotype, and slaughter
weight of the animals, carcass fatness lgé,17, and
unsaturated fatty acids contefit8]. In this study, the
prevalent effect on the consumer evaluation of meat quality!(°]
may be attributed to the age of the lambs. These difference
are due to the development of the tissues and physiologica
conditions in older animals.

10]

IV. CONCLUSIONS [11]
The age of slaughter influenced slightly the fatty acid
profile and the nutritional indices (Al and TI) of the Leccese [12]
lamb meat. The meat of the older (60 days) lambs had a
better sensory characteristics and consumer acceptability,
showing an additional commercial value. These findings
might be useful to characterise lamb meat of Leccese breed!®!
in relation to its nutritional traits and market perspectives. (14
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