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Modification of Ratio N-6 and N-3 Fatty Acids in the Abdominal Fat of Native Turkeys

Ramin Salamatdoust Nobar, Abolfazl Ghorbani, K. Nazerad],
Habib Aghdam Shahrivar and Saeid Ghaem Maghami

Department of Animal Science,
Shabestar Branch, Islamic Azad University, Shabestar, Iran

Abstract: The purpose of this research was to evaluated cancla oil effects on the Tranian male native turkey

abdominal fat fatty acids composition. A total of 90 turkey chicks were randomly divided into 3 experimental

treatments with 3 replicates were arranged in a completely randomized design. The experimental period lasted

20 weeks. Experimental diets consisted of: Basal diet with 0% canola oil; basal diet with 2.5% canola o1l and
basal diet with 5% canola oil. Results showed that n- 6 fatty acids with ascending rate significantly increased

compared to control group and n-3 fatty acids have same rate and increased compared to control group, this

status affected thus fatty acids ratios only numerically and n-6/n-3 or n-3/n-6 ratio with a partial change were

not sigmficant, Apparently due to same rate of n-3 and n-6 fatty acids the ratio not affected, but distribution

of fatty acids of treatment were changed.
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INTRODUCTION

Poly-unsaturated fatty acids (PUFA) and n-3 fatty
acids in particular, have been shown to have positive
effects on human health, the fatty acid composition of
poultry abdominal fat is an important quality parameter,
especially with respect to potentially affecting human
health from poultry fat consumption. In this regard, n-3
group of poly-unsaturated fatty acids (PUFA) is one of
the most important fatty acid (FA) groups [1, 2, 3]
Therefore, many studies are directed towards the
mamipulation of the FA composition of broiler chicks in
order to increase n-3 PUFA content and decrease n-6/1-3
ratio in poultry meat [4]. Apart from the level of omega-3
in foods, the ratio of fatty acids especially Omega-
6/omega-3 are also important from nutritional pomt of
view [5] Meat and meat products are the focal pomt in
the diet of developed countries [6]. Meat is a major source
of saturated fatty acids and conventional meat products
have an n-6: n-3 ratio of higher than 15 [7]. Therefore,
meat products could benefit from the addition of omega-3
PUFAs. The primary approach to enrich meat with
omega-3 fatty acids is by incorporation of omega-3
sources such as flaxseed and or o1l and fish meal and or
o1l m the diet of amimals. This strategy has been reported

by several researchers in pigs [8], lamb [9] and poultry
[10]. Canocla cil one of the source of n-3 fatty acids and
proposse pf rhis research is this oil on the Tranian native
turkeys abdommal fatty acids profile modification.

MATERIALS AND METHODS

Animals and Diets: Ninety Iranian native turkey male
chicks were divided into 3 groups of 30 chicks each. One
group was fed a control diet and the other two with two
different experimental diets enriched in omega-3 fatty
acids (diet 1 contaimng 2.5% canola o1l and diet 2
contaimng 5% canola o1l are given m Table 1 The
experimental  diets isonitrogenouse  and
isoenergetic, accordance with the 1994 recommendations
of the National Research Council (Table 1). Fattemng
period was performed at four period 4-8, 8-12, 12-16 an
16-20 week.

formulated

Abdominal Fat Pad: Abdominal fat pad (including fat
surrounding  gizzard, bursa of Fabricius, cloaca and
adjacent muscles) was removed at 20 wk of age for
turkeys. The abdominal fat was stored at -20°C until
analysis. Fatty acid composition was determined by gas
chromatography (GC).
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Table 1: Least square means for fatty acid profiles in turkey abdominal fat

Treatments
SEM P value 5 2.5 Control
0.2131 0.7390 13742 a 1.4522a 1.2165a C14:0
0.2882 0.1375 0.3885a 0.5059a 1.2771 a C15:0
0.4044 0.0001 17.4684 b 18.7950b 284081 a Cla:0
0.2789 0.0083 10.7676 a 939320 8.9256b C18:0
0.3453 0.0001 10.337%a 8.5061 b 41588 ¢ C18:2no
0.2600 0.0002 7.3953a 7.1479a 4.1790b C18:3n-3
0.3160 0.0986 1.0091b 1.5371 ab 2.1870a C20:0
0.5483 0.6334 2.0535a 24456a 2.8226a C20:5n-3
0.4247 0.8309 20112 a 2.0410a 1.7060 a C22:0
0.3927 0.0498 10,1304 a 9.5746 ab 8.3875b C22:4n-6
0.2636 0.0001 80224 a 6.9323 b 3.2516¢ C22:5n-3
0.3301 0.7924 26517 a 2.5786a 23414 a C22:6n-3
0.6122 0.0003 20.4682 a 18.0807 b 125463 ¢ no
0.9475 0.0027 20.1230a 19.104 a 12.5950b n3
0.0499 0.5990 1.0218 a 0.9492 a 0.9997 a né/m3
0.0528 0.6145 0.9809 a 1.0569 a 1.0103 a n3/n6
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Gas Chromatography of Fatty Acids Methyl Esters homogenized with a poltroon for 5 to 10 s at high speed.

Sample Preparation: Total lipid was extracted from breast The BHA dissolved in 98% ethanol added prior to
and thigh according to the method of Folch [11]. homogenization. The homogenate filtered through a
Approximately 0.5 g of meat weighed into a test tube with ~ Whatman filter paper into a 100-mI. graduated cylinder
20 mL of (chloroform: methanol = 2:1, vel/vol) and and 5 mL of 0.88% sodium chloride solution added,
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stopper and mixed. After phase separation, the volume
of lipid layer recorded and the top layer completely
siphoned off. The total lipids converted to fatty acid
methyl esters (FAME) using a mixture of boron-trifluonde,
hexane and methanol (35:20:45, vol/vol/vol). The FAME
separated and quantified by an automated gas
chromatography equipped with auto sampler and flame
ionmization detectors, using a 30m” 0.25 mm inside diameter
fused silica capillary column, as described. A (Model
6890N American Technologies Agilent) (UU.S.A) Gas
chromatography used to integrate peak areas. The
calibration and identification of fatty acid peak carried
out by comparison with retention times of known
authentic standards. The fatty acid results form gas
chromatography with Chem Station software analyzed and
expressed as weight percentages.

Statistical Analysis: The performance and analytical data
obtained were analyzed by variance analysis using the
procedure described by the SAS version 8.2 [12]. The
Duncan mean separation test was used to determine
significant differences between mean values.

Ypy=ptot g

Where as

Yy All dependent variable

4 = Overall mean

o, = the fixed effect of oil levels (7 +1,2,3)
&y

the random effect of residual
RESULTS AND DISCUSSION

Fatty acid composition are presented n the Table 2.
According to results, saturated fatty acids mclude C14:0,
C15:0 and C22:0 not effected in the experimental diets,
but C16:0 and C18:0 content with usage canola oil
significantly increased as compared with control group,
but C20:0 with descending rate in the experimental
treatment reduced compared control group. On the other
hand n-6 fatty acids include C18:2 n-6 and C22:4 n-6 are
affected by canola oil levels and with ascending rate in
the treatments with 2.5 and 5 percent of o1l sigmficantly
increased compared control group. N-3 fatty acid include
C18: 3 n-3 and C22:5n-3 contents have ascending rate
in the experimental treatment as compared with the
control group mncreased, but other determined fatty acids
include C20:5 n-3 and C22:6 n-3 not changed in all of
treatments. Total n- 6 fatty acids with ascending rate
significantly increased as compared to control group and
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from 12.54 percent in the control group reached to 18.08
and 20.46 percent mn the treatments, respectively and total
of n-3 fatty acids have same rate and increased as
compared to the control group and from 12.59 percent in
the control group reached to 19.10 and 20.12 percent in
the experimental treatments, this status affected this fatty
acids ratios only numerically and n-6/n-3 or n-3/n-6 ratio
with a partial change were not significant, Apparently
due to same rate of n-3 and n-6 fatty acids the ratio not
affected, but distribution of fatty acids of treatment
changed. Between 2.5 and 5 percent of canola oil was not
significant difference. The primary approach to enrich
meat with omega-3 fatty acids i1s by incorporation of
omega-3 sources such as flaxseed and or o1l and fish meal
and or o1l in the diet of ammals. This strategy has been
reported by several researchers in pigs [8], lamb [9] and
poultry [10]. How ever, increased of beneficial fatty
acids i ammal product could affect human health and
increase quality of carcass.

In Conclusion regard of the production potential of
native turkey’s usage of canola oil in the diets could
incorporate n-3 fatty acids to tissues and improved ratio
of fatty acids.
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