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ABSTRACT

To investigate the influence of zeranol administration by implantation and castration on fatty
acids composition, 20 weaned kids (3-4 month old) with an average live weight of 17.3+0.23 kg
were divided randomly into two equal main groups, the first was left intact as a control and
the 2" group was castrated. Each main group was then blocked randomly into two sub
groups, the 1% was left as control and the 2" implanted with Ralgro (12mg zeranol). Kids
were fed a concentrate adlib and slaughtered after 70 days of fattening. After chilling for 24
hours, a homogenous samples of meat from L.dorsi muscle was blended for analysis of fatty
acid composition. Results revealed that mono unsaturated fatty acid have the highest
contribution towards fatty acid of goat meat, followed by saturated fatty acids and poly
unsaturated fatty acids. Among individual fatty acids C18:1 contributed highest followed by
C16:0, C18:0 and C18:3 Neither implanting kids with zeranol nor castration alter
significantly the fatty acid profile or PUSF to SFA ratio or the proportion of C18+C18:1/C16.
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INTRODUCTION

Interest in the fatty acid composition of meat
stems, mainly from the fatty acids influence on
the health of consumers is increased. Saturated
fatty acids(SFAs) are bad because they are
implicated in various diseases such as
cardiovascular disease and cancer and
unsaturated fatty acid (USFs) are good because
their consumption is associated with lower risk
of these conditions (28). Unfortunately ,the
meat from ruminants has been criticized for its
high content of saturated fatty acids(SFA) and
low levels of mono and poly unsaturated fatty
acids due to the biohydrogenation of dietary
fatty acids by ruminal microorganism which
results in a variety of fatty acids that reached

the small intestine for absorption (17).
Nowadays, the tendency of consumer
particularly in developed countries was

increased to prefer lean meat with less fat and
high quality meat (18). Moreover, goat meat
has been gaining acceptance over the past
years around the words especially in
developed country ,mainly because of its low-
fat content(7) . Also, it has been an increased
in ways to manipulate the fatty acids
composition of meat. Among new
technologies, significant research have been
conducted to improve the animal’s anabolic
responses and then increase the feed efficiency
and growth of the animals. The few reports on
the effect of growth- promoting implant on the
fatty acid profile of meat are largely
inconclusive. Regardless, of the importance of
goat as a source of lean meat, compared to
other species, there are limited studies dealing
with fatty acid profile of goat meat and the
factors affecting it. Therefore, the aim of this
work was to study the fatty acid composition
in muscle of intact and castrated kids induced
by zeranol implantation.

MATERIALS AND METHODS

A total of 20 weaned (3-4 month old) intact
male kids with an average live weight body
weight of 17.3+ 0.23 kg raised at animal farm
of animal production Department, Faculty of
Agriculture, University of Duhok, were
divided randomly into two equal main group
(10 kids each); the first was left intact as a
control and the second group was castrated
using elastrator rubber rings. Each main group
was then blocked randomly into two sub
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groups (5 kids), the first was left as control and
the other was implanted with Ralgro (12mg
zeranol). Each group was kept in a separate
pen and offered a concentrate (13.9% crude
protein and 2740 kcal/kg energy) ad libitum.
All kid were slaughtered at 70 days of
fattening, After the carcass was chilled at 4 C
for 24 hours, the homogenous samples of
meat from the L.Dorsi muscle were collected,
and the muscle tissue was blended using a
small food processor.  According to the
method described by O’Fallon et al. (19)
profiles of fatty acids were measured at
Princes Margret laboratory/ Harper Adams
University. Briefly, 500 mg of dry meat was
placed into test tubes to which 1.0 mL of
internal standard (0.5mg of C13:0/mL of
methanol), 0.7 mL of 10 N KOH and 5.3 mL
of methanol were added. The tubes were
incubated in water bath at 55°C for 90 min
with vigorous hand-shaking for 5 s every 20
min and 580 pL of 24 N H2SO4 was added
after cooling the tubes. The tubes were then
incubated for further 90 min in 55°C water
bath with shaken by hand for 5s every 20
minutes. The tubes were cooled and 3 ml of
hexane were added and vortexed. After
centrifugation, the layer hexane was put into a
vial GC. The composition of fatty acid of the
FAME was measured by capillary GC on a
CP-SIL88, 100 m x 0.25 mm x 0.20 pm
capillary column was installed on a Hewlett
Packard HP 6890 series gas chromatograph
equipped, a detector of flame ionization, and
split injection. The start temperature of the
oven was 70°C, and it was held for 2 min,
afterwards raised to 225°C at an average of
4°C/ min, and then saved for 15 min. at a flow
rate of 2.1 mL/min, hydrogen was utilized as
the carrier gas, and the pressure of the column
head was 29.59 psi. At 250°C both the detector
and the injector were set. The split ratio was
100:1. As described previously, the
identification of fatty acids were done by
comparing their retention times with the fatty
acid methyl standards. Results were analyzed
statistically by General linear model to study
the effect of treatment and sex of kid on fatty
acid composition (25).

RESULTS AND DISCUSSION

major component of meat quality and its
nutritive value is the fatty acid composition of
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the meat lipid (15). Mean values and standard
errors for L.Dorsi muscle fatty acid
composition (g/kg dry basis) are given in
Table 1. It seems from the table that mono
unsaturated fatty acids (MUFASs) have the
highest contribution (54.87%) towards totals
fatty acid of goat meat. This is followed by

saturated fatty acid (SFAs) and poly
unsaturated fatty acid (PUFAS) imparting
about 39.54 and 5.56%, respectively.

However, Rajkumar et al (23) indicated that
saturated fatty acids have highest contribution
towards total fatty acids of goat meat. Such
differences could be due to mainly to breed
differences in fatty acid composition (17). Far
as individual fatty acids is concerned, oleic
acid (C18:1) contributed the highest (52.13%)
followed by palmitic acid (C16:0) (21.17%)
stearic acid (C18) (14.17%) and linoleic acid
(C18:3) (3.86%). Similarly, Rajkumar et al
(23) found that the most plentiful fatty acid in
the L.Dorsi muscle of Barbari goat was oleic
acid. According to Machgoub et al (16) the
largest proportions of fatty acid in the muscle
tissue were palmetic (16:0), stearic (18:0) and

oleic (81:1) acids (approximately 80%) with
oleic acid being the most plentiful. Also,
Potchoiba et al (22) noticed that fatty acid
forming 74% in kid fed milk or concentrate
with oleic acid (C18:1) being the most
plentiful ( 28 to 50.53%). Similar trend have
been reported by other workers (14,20). Fatty
acid profile of both control and zeranol
implanted kids did not show significant
differences (Table 1). However, the few
present studies on the influence of growth-
promoting implants on the fatty acid profile of
meat are largely inconclusive, the previous
studies in beef cattle, have found that zeranol
implantation causes some alters in the fatty
acid profile and content of intramuscular
cholesterol (16). In lambs, while Gonzalez-
Rios (10) evaluated the effect of sexual
condition and zeranol implantation noting that
the major changes were due to sexual class and
not to zeranol, Valenzuela-Grijalva et al (27)
on other hand , concluded that it is possible to
induce favorable changes in the fatty acids
profile and cholesterol content using zeranol
implantation of hair lambs.

Table 1. Fatty acid profile of castrated and intact kids implanted by zeranol(g/kg dry basis)

Trait Mean Treatment sex Significant

Control ‘ Zeranol Intact ‘ castration T ‘ S
NO: 8 7 6 9 ns ns
Cl4 2.34+0.14 2.38+0.21 2,29+0.19 2.44+0.23 2.27+0.18 ns ns
C16 29.46+0.48 29.79+0.58 29.07+0.80 28.90+0.93 29.83+0.51 ns ns
C16-1 3.81+0.20 3.67+0.15 3.97+0.41 4.15+0.28 3.59+0.26 ns ns
C17 3.15+0.27 3.09+0.40 3.23+0.40 3.37+0.55 3.01+0.29 ns ns
C18 19.72+0.89 19.54+0.66 19.92+1.85 18.52+0.78 20.52+1.37 ns ns
C18-1 72.55+0.98 72.47+1.42 72.63+1.48 72.25+0.75 72.65+1.61 ns ns
C18-2 5.38+0.34 5.39+0.34 5.36+0.65 5.73+0.62 5.14+0.40 ns ns
C18-3 0.12+0.04 0.08+0.05 0.18+0.06 0.03+0.03 0.19+0.06 ns ns
C20 0.34+0.03 0.39+0.02 0.29+0.05 0.31+0.07 0.37+0.02 ns ns
C20-4 2.15+0.14 2.26+0.18 2.02+0.22 2.37+0.27 2.00+0.14 ns ns
C20-5 0.08+0.04 0.08+0.06 0.08+0.05 0.14+0.09 0.05+0.03 ns ns
TFA 139.15+0.43 139.20+0.53 139.09+0.75 138.25+0.65 139.76+0.51 ns ns
SFA 55.03+1.08 55.22+1.08 54.82+2.06 53.56+1.22 56.01+1.57 ns ns
MUFA 76.36%1.05 76.15+1.43 76.61+1.66 76.40+0.92 76.34+1.69 ns ns
PUFA 7.75+0.48 7.83+0.51 7.66+0.90 8.28+0.90 7.39£0.55 ns ns
n-6 7.53+0.46 7.65+0.49 7.39£0.87 8.10+£0.84 7.15+0.54 ns ns
n-3 0.21+0.05 0.17+0.08 0.27+0.08 0.17+0.08 0.24+0.08 ns ns
MUFA/SFA 1.39+004 1.38+£0.04 1.41+0.06 1.43+0.04 1.37+0.06 ns ns
PUFA/SFA 0.14+0.009 0.14+0.008 0.14+0.01 0.15£0.01 0.13+0.01 ns ns
C18+C18:1/C16 3.14+0.06 3.09+0.09 3.19 +0.08 3.15+0.08 3.13+0.09 ns ns

TFA=Total fatty acid, SFA=saturated fatty acid, MNFA= monounsaturated fatty acids; PUFA= Poly

unsaturated fatty acids:ns =Nonsignificant

207




Iraqi Journal of Agricultural Sciences —2018:49(2):205- 210

Alkass & et al.

It is well documented that a higher
concentration of long chain saturated fatty acid
rises plasma cholesterol, while mono un
saturated and poly un saturated fatty will
decreased it (11).Thus P/S and n-6/n-3 poly
unsaturated fatty acid ratios are accepted as
dietetic indicators for meat quality (6). It
appears from Table (1) that although there is
few differences in fatty acid composition due
to castration of kid, however, such differences
were not significant(P>0.05). It seems from
the results demonstrated in Table (1) that
C18:1 was the most represented fatty acid
accounting for approximately 95% of the
MUFAs in both intact and zeranol implanted
kids. This result was similar to those reported
by other investigators (9,29) The relative
proportions of MUFA to SFAs were not
modified by the implantation plan (P>0.05)
presenting percentages of 1.38 and 1.41 for
intact and implanted kids, respectively.
Discrepancy to this results, lbrahim et al (13)
evaluating zeranol implants and Dixon (8)
used the estradiol benzoate implantation in
steers, noticed an increase in the relative
proportion of SFAs. In the current
investigation, the minor fatty acid within
PUFAs is linolenic acid (C18:3) with a mean
value of 0.12+ 0.04 g/kg (Table 1). Such lower
value could be due to the fact that animals are
incapable of synthesizing them and therefore is
introduced to the diet (1).However, a non-
significant (>0.05) increase in the content of
linolenic acid (C18:3) was noticed in zeranol
implanted kids as compared to intact kids
(0.18vs.0.08 g/kg). The relative proportion of
PUSF to SFA was not modified by
implantation with zeranol (p>0.05) with an
overall average 0.14 for both intact and
implanted kids. Also, Valenzuela-Grijalva et al
(27) indicated that the proportion of SFA to
PUFA was not influenced by treated hair
lambs with zeranol. This value is lower to that
found in lambs (0.20 -0.25) by Alfaia et al (2)
and Valenzuela-Grijalva et al (27). The value
of the PUFAS/SFAs ratio in the present study
is outside the range suggested by the
Department of Health (6). However, the value
of PUFAS/SFAs obtained in this work are
above than those found by Hoffman et al (12)
who proposed that 0.12 is the lower limit value
of this ratio considered healthy. The
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unsaturated fatty acids from the ruminant diet
that are  hydrogenated by  rumen
microorganism are the major cause of low
levels of PUFA/SFA ratio in ruminant meat
(5). The blood cholesterol has been increased
by increasing C16:0 increases, while,
decreased by increasing C18:1 and C18:0 has
no effect (21). Thus Banskalieva et al (3)
suggested that the ratio (C18:0+C18:1)/C16:0
could be useful for describing the potential
health effects of different types of lipids. In the
current work ,values reported for this index
ranged between 3.09 for control to 3.19 for
zeranol treated kids with an overall mean of
3.14 for all animals, which was slightly higher
than the values concluded by Santos et al (24)
in different genotypes and similar to those
found by other workers (4,21,26). The finding
obtained in the present work refer to that
neither treated kids with zeranol nor castration
had a significant influence on fatty acids
composition. in goat meat Oleic acid (C18:1)
contributed highest followed by palmitic acid
(C16:0), stearic acid (C18:0) and linolenic acid
(C18:3). Furthermore, MUFAs had higher
proportion of total fatty acids.
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