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ABSTRACT

A scientific research on the relationship between obesity and their related
diseases and diet has been emerged. One of the factors is overconsumption
of the red meats such as pork and beef. In addition to the fat content of
muscle and adipose depots, the fatty acid composition of lipids affects meat
quality. Furthermore, relevant reports are difficult to use for comparisons, in
that samples were collected from muscles and fat depots at various
anatomical locations and experiments entailed different objectives, designs
and methodologies. The general purpose of this study was to identify the
fatty acid composition and oxidative stability within 7 days postmortem in
Longissimus thoracis and Biceps femoris muscles in goats. In this study, a
total of 8 Boer goats of 4-5 months old, having body weight of 30.54+0.47 kg
were sourced from a commercial goat farm. After evisceration and dressing,
the carcasses were split in two. The Longissimus thoracis and Biceps femoris
muscles were taken from one side of the carcasses. The samples were
divided into two parts, one for lipid oxidation and another one for fatty acid
analysis. Samples for fatty acid analysis were snap frozen in liquid nitrogen
and kept at -80°C while lipid oxidation samples were placed in the refrigerator
(4°C) and the oxidative stability monitored for 0, 1, 4 and 7 day post-mortem.
The major differences in fatty acid composition between the two muscles
were that proportion of C18:2n-6 and C20:5n-3 was significantly higher in BF
compared with LT. The proportion of C14:.0 and C14:1 was numerically
higher in LT muscle than the BF. Contrarily, the proportion of C20:4n-6

tended (p=0.07) to be higher in BF muscle compared with LT. There was no

X



significant difference between the muscles in the proportion of major fatty
acids such as C16:0, C18:0 and C18:1n-9. However, the proportion of
C18:1n-9 and CLA cis-12 trans-10 was numerically higher in LT than BF. The
total n-6 fatty acids was significantly (p<0.05) higher in the BF than LT. The
lipid stability of both muscles was shown in The TBARS values. The TBARS
value of LT and BF did not differ on 0, 1, 4 and 7 day post-mortem.
Regardless of muscle, TBARS value increased as post-mortem storage
progressed. The TBARS value on day 0 and 1 was not significantly different

but was different from those observed on days 4 and 7.
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ABSTRAK

Satu penyelidikan saintifik ke atas hubungan antara obesiti dan penyakit
yang berkaitan serta diet telah muncul. Salah satu faktor adalah pengambilan
daging merah yang berlebihan seperti daging babi dan daging lembu. Selain
kandungan lemak dan depot adipos otot, komposisi asid lemak lipid
menjejaskan kualiti daging. Tambahan pula, laporan yang berkaitan adalah
sukar untuk digunakan untuk perbandingan, dalam sampel yang
dikumpulkan dari otot dan depot lemak di pelbagai lokasi anatomi dan
eksperimen melibatkan objektif yang berbeza, reka bentuk dan metodologi.
Tujuan umum kajian ini adalah untuk mengenal pasti komposisi asid lemak
dan kestabilan oksidatif dalam tempoh 7 hari selepas penyembelihan bagi
Longissimus thoracis dan Biceps femoris pada otot kambing. Dalam kajian
ini, sebanyak 8 ekor kambing Boer berumur 4-5 bulan yang mempunyai berat
badan 30.54 + 0.47 kg diperoleh dari ladang kambing komersial digunakan.
Selepas pembuangan organ dalaman dan kulit, karkas telah dibahagikan
kepada dua. Otot Longissimus thoracis dan Biceps femoris telah diambil dari
satu bahagian karkas. Sampel dibahagikan kepada dua bahagian, satu
bahagian untuk melihat pengoksidaan lipid dan bahagian kedua untuk
analisis asid lemak. Sampel untuk analisis asid lemak telah dibekukan dalam
nitrogen cair dan disimpan di -80°C manakala sampel pengoksidaan lipid
telah diletakkan di dalam peti sejuk (4°C) dan kestabilan oksidatif yang
dipantau untuk 0, 1, 4 dan 7 hari penyembelihan. Perbezaan utama dalam

komposisi asid lemak antara kedua-dua otot adalah bahawa sebahagian

xii



daripada C18: 2n-6 dan C20: 5n-3 adalah lebih tinggi dalam otot BF
berbanding LT. Peratusan C14:0 dan C14:1 adalah lebih tinggi nilainya
dalam otot LT daripada BF. Sebaliknya, C20: 4n-6 cenderung (p=0.07) lebih
tinggi dalam otot BF berbanding LT. Tidak terdapat perbezaan yang
signifikasi di antara otot-otot di bahagian asid lemak utama seperti C16:0,
C18:0 dan C18:1n-9. Walau bagaimanapun, nisbah C18:1n-9 dan CLA cis-
12 trans-10 adalah lebih tinggi nilainya dalam LT berbanding BF. Jumlah asid
lemak n-6 nyata (p<0.05) lebih tinggi dalam BF berbanding LT. Kestabilan
lipid kedua-dua otot telah ditunjukkan dalam nilai TBARS. Nilai TBARS pada
LT dan BF tidak berbeza pada 0, 1, 4 dan 7 hari penyembelihan. Nilai
TBARS meningkat pada kedua-dua otot. Perbezaan nilai TBARS pada hari 0

dan 1 tidak ketara tetapi berbeza pada hari 4 dan 7 penyembelihan.

Xiii



CHAPTER 1

INTRODUCTION

Goat meat or chevon is a popular food throughout the world, with greatest
production and consumption in Asia and Africa (Devendra and Owen, 1983;
Kirton, 1988). It has been classified as red meat, where it is leaner and
contains less cholesterol and fat content. Chevon is the most important and
preferable product of a goat where it said as healthiest red meat among the
other meat such as lamb, mutton and poultry. Dietary saturated fat has been
an important issue of health because of its relationship with the incident of
atherosclerosis and heart attack. Its attributes are concordant with present
day consumer demands for leaner and nutritious meat, and hence should be

the basis for promoting the meat (Cassey and Simela, 2005).

In general, red meats like beef, pork and lamb have more cholesterol and
saturated (bad) fat than chicken and fish. Saturated fat can raise our blood
cholesterol and make heart disease worse. The unsaturated fats in fish, such
as salmon, actually have health benefits. Omega-3 fatty acids may reduce
the risk of cardiovascular disease. It has been documented that fatty acid
profile varies with muscle (Wood et al., 2008). In addition, muscle with
different fatty acid compositions may vary in their level of oxidation (Decker et
al., 1998). It had been reported that there were variations in fatty acids

composition in different muscles of goats (Park and Washington, 1993).


http://www.heart.org/HEARTORG/Conditions/Cholesterol/AboutCholesterol/About-Cholesterol_UCM_001220_Article.jsp
http://www.heart.org/HEARTORG/Conditions/Cholesterol/PreventionTreatmentofHighCholesterol/Know-Your-Fats_UCM_305628_Article.jsp

The fatty acid profile can be influenced by various factors like effects of
animal species, muscle fibre type, and muscle fat content. Furthermore, fatty
acid profile within the muscles affects meat quality. Physical and chemical
properties of lipids affect eating and keeping qualities of meat. Meat flavour is
influenced by fatty acid composition (Melton, 1990). Saturated fatty acids
increase hardness of fat and being easily solidified upon cooling influence
meat palatability. On the other hand, unsaturated fatty acids have potential in
increasing the lipid oxidation which influences shelf life. Park et al. (1991)
quantified moisture, total fat and cholesterol content in the liver, kidney, heart,
Longissimus dorsi and Biceps femoris muscles of two goat breeds.
Subsequently, Park and Washington (1993) quantified fatty acid in certain

organ and muscles of Alpine and Nubian goats.

Little is known about the fatty acid composition of goat meat. In only a few
investigations (Sauvant et al., 1979; Nitsan et al., 1987; Potchoiba et al.,
1990; Park and Washington, 1993; Johnson et al., 1995; Matsuoka et al.,
1997) has the fatty acid composition of lipids in some goat muscles been
studied. Moreover, the fatty acid composition of some fat depots in goats is
limited number of publication (Duncan et al., 1976; Sauvant et al., 1979; Bas
et al., 1982, 1987, 1992, 1996; Casey and van Niekerk, 1985; Gaili and Ali,
1985; Muller et al.,, 1985; Nitsan et al., 1987; Manfredini et al., 1988;
Potchoiba et al., 1990; Zygoyiannis et al., 1992; Rojas et al., 1994,

Hamminga et al., 1996).



1.1 Research Problems

Substantial information on fatty acid composition of various muscles in sheep,
cattle and pork is available. However, information on variation in muscle fatty
acid composition of goat meat is limited. In addition, there is dearth of
information on how muscle fatty acid would affect oxidative stability of various

muscles in goats.

1.2 Research Hypothesis

Different muscles have different fatty acids profile. The lipid oxidation is

influenced by the fatty acid content within the muscle.

1.3 Significance of the Study

The current study would elucidate differences in fatty acid composition and

oxidative stability of different muscles in goats.



1.4  Objectives

The general objective of this study was:

To identify the fatty acid composition and oxidative stability in Longissimus

thoracis and Biceps femoris muscles in goats.

The specifics objectives of this study were:

1. To determine the effects of Longissimus thoracis and Biceps femoris
muscles in goats on fatty acid composition.
2. To determine the effects of Longissimus thoracis and Biceps femoris

muscles in goats on oxidative stability.
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