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Abstract
Samplesweretaken fromtheliver and the abdominal fat of the carcasses of male and female
broilers (meat type), layers (egg type) and locals (dual purposetype). Lipidswere extracted
and subjected to volumetric analysis, iodine number determination, thin layer
chromatography (TLC) with iodine staining and high performance liquid chromatography —
mass spectrometry (HPLC-MS) to determine the polyunsaturated to saturated fatty acid
(P/S) ratio. The result showed that female chickens, meat type chickens and abdominal fat
samples had higher (P<0.05) lipid quantities than male chickens, layer and dual purpose
chickensand liver samples, respectively. The P/Sratio of lipids extracted fromtheabdominal
fat and fromtheliver did not differ (P<0.05) fromeach other.

Keywords: P/Sratio, tat, broiler, layer, dual purpose.

I ntroduction Research farm, lle-Ife, Osun State. Twelve
Excessive intake of food having high layer typeand twelve dual purpose chickens
saturated fatty acid (SFA) as a fraction of were obtained from Sabo and Oja Ife
thetotal fatty acid composition predisposes markets, lle-Ife, respectively. The body
humans to excess chol esterol accumulation weight ranges of the chickenswere: 2.5 kg-
by increasing low density lipoprotein 2.7 kg (female meat type), 2.3 kg-2.5 kg
cholesterol (National Cholesterol (male meat type), 3.3 kg-3.5kg (malelayer
Education Program, 1991; Sacksand Byers, type), 3.2kg-3.4 kg (femalelayer type), 1.8
2001).This has led to the reduction in the kg-2.0 kg (female dual purpose type), and
consumption of red meat due to its high 3.0 kg-3.2 kg (male dual purpose type).
content of SFA which predisposes to  There were six experimental units: female
arteriosclerosis. On the contrary, meat type, male meat type, female layer
consumption of chicken meat isincreasing. type, male layer type, female dua purpose
Different parts of the chicken have been and maledua purpose.

reported to have varied amounts of fats  The birds were slaughtered and dressed,
(USDA, 2016). Therefore, it isimportant to liver and abdominal fat sampleswere taken
investigate the fatty acid composition of from each experimental unit with three
different chicken types. The objective of replicates per sample making atotal of 108
thisstudy wasto eva uate the effect of type, samples. Samples were wrapped in black
sex and carcass sampling siteson P/Sratio cellophane bags to prevent moisture and oil

of chicken carcassfat. loss, or light penetration which could cause
oxidation. The wrapped samples were
Materialsand methods sedled in atightly covered bowl! and kept in

A total of thirty six chickens were used.  afreezerat—20°C.

Twelve meat chicken types were obtained Lipidwasextracted and stored in thefreezer
from the Poultry Unit of the Obafemi (20 °C) following the procedure of Folch et
Awolowo University Teaching and  al. (1957) at Poultry Meat Research
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Laboratory, Department of Animal
Sciences, Obafemi Awolowo University,
lle-Ife, Nigeria. Volumetric analysis of
extracted lipid using titration method was
carried out following the procedure of Egan
et al. (1991) to determine the saturated,
monounsaturated and polyunsaturated fatty
acidsfraction.

At Lipid and Natural Products Laboratory,
Department of Biochemistry, Obafemi
Awolowo University, lle-Ife, Nigeria,
iodine number determination of lipid
extracted from liver samples was done
following Hanus procedureand Thin Layer
Chromatography analysis was carried out
on the lipid extract. It involves the
separation of lipid fractions on silica gel
prepared glassplate. The separated spotson
silicagel plateswereidentified by staining
with vanillin-sulphuric acid solution to
identify all spots and iodine crystals to
identify unsaturated spots.

Fresh lipid extract was collected and
dissolved in 5ml of chloroform pouredinto
a5-10 ml glassvial and sent to the Faculty
of Health and Wellness Science,
Biotechnology Laboratory, Cape Peninsula
University of Technology, South Africa
Extracted lipid dissolved in chloroform (1
mL) was mixed with 6 mL of 2 M sodium
methoxide (or sodium hydroxide) in
anhydrous methanol and shaken
vigorously. The solution was heated in a
steam bath at 500°C for about 60 minutes.
Afterwards, 10 mL of 2 M methanolic
solution of hydrochloric acid was added
and the sample reheated. Distilled water (5
mL) was added and therequired esterswere
extracted into n-hexane. The hexane layer
was washed with 4 ml dilute potassium
bicarbonate (5%) to removeexcessacid and
dried over anhydrous sodium sulphate. The
gradient elusion was prepared using 0.1%
formic acid in water as solvent A and
acetonitrile as solvent B. The gradient was
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set up asfollows: 2% B to 100% B (30 min);
held at 100% B (30 — 36 min); 2% B (37 -
45 min). Thermo Fischer Scientific C18
column (5 um; 4.6 x 150 mm, Bellefonte,
USA) was used through which the samples
were eluted. The injection rate was 0.6 pl
per min a oven temperature of 300C.
Samples eluted from the HPLC column
were passed into a mass spectrometer for
fragmentation and structure determination.
A mass spectrometer with specifications
ESI QTOF (Bruker Daltonik GmbH,
Germany) was used. Mass spectrometer
settings include negative mode with
Electrospray voltage +3500 V at dry gas
temperature of 300 °C, dry gas flow of 9
Imin-21; nebulizer gas pressure 35 psi.

The experiment was designed as a
randomized complete block design. Data
collected were subjected to analysis of
variance using Genera Linear Mode
(GLM) and t-test procedures in the SAS
statistical package. Duncan's multiple
range test was used to determine the
significant differencesamong themeans.

Resultsand discussion

From the result shown in Table 1,
abdominal fat of meat typechicken gavethe
highest quantity of lipid extract while
abdominal fat of dual purpose chicken had
the lowest quantity of lipid extract. Lipid
extracted fromtheliver of thethree chicken
types studied did not differ significantly
from each other. Regardless of chicken
type, lipid extracted from abdominal fat
sample sites had significantly higher
quantity of lipid than lipid extracted from
liver samplesites(Table 1). Fromthisresult
and the report of Pikul et al. (1985),
abdominal fat has the highest fat
composition and could be a good
representation of the total quantity of lipid
inthechicken body.
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Table 1: Percent lipid content and polyunsatur ated to saturated fatty acid ratio of lipid
extracts of two sampling sites from three chicken types

Chicken type  Sampling SFA +SEM  PUFA PIS Lipid
Site (%) +SEM (%) ratioxtSEM content+SEM
(%)
Meat type Abdominal fat 2.3+0.10 0.9+0.02%®  0.39+0.05° 34.67+2.09%
Liver 2.2+0.00 0.9+0.05®  0.41+0.05% 8.17+1.66°
Egg type Abdominal fat 2.1+0.15 0.7+0.00% 0.33+0.45* 30.50+3.89%
Liver 2.0+0.25 0.6+0.05°  0.30+0.012 5.33+0.61¢
Dual purpose  Abdominal fat 2.2+0.35 0.9+0.25%®  0.41+0.06° 25.67+4.27°
type Liver 2.4+0.35 1.1+0.00°  0.46+0.04° 6.17+0.79°
Mean across Abdominal fat 0.38+0.03 30.282
sites Liver 0.38+0.03 6.56°

ab.a\eansin the samecolumn having the same superscript do not differ significantly at P<0.05.
Meat type = broiler chicken, egg type = layer chicken, dual purpose = local chicken

In this study, there was no significant
difference in the polyunsaturated to
saturated fatty acid (P/S) ratio between the
liver and abdominal fat sample sitesin the
three chicken types. This implies that
sample sites for lipid extraction and the
interaction between sample site and
chicken type did not have an effect on the

P/S ratio. This agrees with the result of
Kralik et al. (2005) who observed no
significant difference in P/Sratio of breast
andthigh musclesamplesites. Zlender et al.
(2000), however, reported that there was a
significant difference in P/S ratio between
breast musclewith skinand leg musclewith

skinat p<0.05.

Table 2: Saturated fatty acid and polyunsaturated fatty acid composition of lipid extract

from three chicken types

Chicken Sex lodine No. SFA PUFA
type +SEM
Meat type Femae 239+85.812  C12:0, C22:.0 C18:2,C20:4,C20:5,C22:5,C22:6
Made 414513 C12:0,C22:0 C18:2,C20:4,C20:5,C22:6
Mean 139.8+67.112 -
Egg type Femae 12242005  C20:0, C22:0 C18:2,C18:3,C20:4,C22:5,C22:6
Made 166+11.74*  C14:0, C20:0, C18:2,C18:3,C20:4,C20:5,C22:5,C22:6,
C22.0 C28:6
Mean 144.0£15.97° -
Dual purpose Femae 203 C10:0, C20:0, C18:3,C20:4,C20:5,C22:5,C22:6
C22.0
Made 1224636  C20:0, C22:0 C18:2,C18:3,C20:4,C20:5,C22:5,C22:6
Mean 111.6+49.912

ab.®Meansin the same column having the same superscript do not differ signficantly at P<0.05.
Meat type = broiler chicken, egg type = layer chicken, dua purpose=1local chicken
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Sex had significant effect on the degree of
unsaturation of lipid using iodine number
determination (Table 2). Female meat type
chickens had more than 500% more
unsaturation than males. In the egg type
chickens, sex had no significant effect on
the degreeof unsaturation of lipid. Rondelli
et al. (2004) had reported that sex had no
effect on the saturation of fatty acids in
mixed-sex broiler chickens.
Theretardationfactor (R,) obtainedfor lipid
extractsduring TL C analysiswascompared
with standards with different degrees of
unsaturation. Cod liver oil with iodine
number of 157 and 23% PUFA had R, of
0.92 while olive il with iodine number of
86 and 11% PUFA had R, of 0.84. Lipid
samples from female meat type chickens
had R, of 0.94. Lipid samplesfrommaleegg
type and male dual purpose chickenshad R,
of 0.68 and 0.80, respectively. Theseresults
indicate that female chickens on this study
contained more PUFA than mal e chickens.
Considering the polyunsaturated fatty acids
(PUFA) in the chicken liver fat (Table 2),
female meat type had similar PUFA with
femaledual purposeexcept for linoleicacid
(C18:2) present in female meat type but
absent in female dua purpose, and o-
linolenic acid (C18:3) present in female
dual purpose but absent in female meat
type. The PUFA in male egg type and male
dual purpose were also similar but differ
dlightly with the presence of C28:6 in male
egg type which was absent in male dua
purposetype.

Conclusion

From this study, it can be concluded that:
female chickens had higher lipid content
than mae chickens, that fat from the
abdominal site had higher lipid quantity
than fat from the liver; that meat type
chickens had the highest lipid content as
compared with egg type chickens which
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had higher lipid content than dual purpose
chickens; that there was no difference in
the polyunsaturated to saturated fatty acid
ratio of lipidsextracted from abdominal fat
and fromtheliver. Acrossthethreechicken
types, therewas no differencein the degree
of unsaturation of thelipids extracted from
different chicken types. In egg type
chickensonly, therewas ahigher degree of
unsaturation in lipids extracted from
females than from males. Quantitatively,
lipids extracted from male egg type
chickens had the highest carbon number
polyunsaturated fatty acid as C28:6, while
lipidsextracted from femaleegg type, male
and female meat type and male and female
dual purpose chickens had the highest
carbon number polyunsaturated fatty acid
asC22:6.
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