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Introduction
Many research projects have proven that supplementation with poly-unsaturated fatty

acids in late gestation ewes will cause an increase in growth of their offspring. The n-6 and
n-3 fatty acids (FA) are essential and therefore cannot be formed de novo by mammalian
cells. Changes in maternal nutrition produces varying metabolic and endocrine changes that
can cause effect on fetal programming (Ford et al., 2007). Specifically, studies in ruminants
have suggested that maternal nutrition altered the energy metabolism, muscle
development, and body composition of the offspring (Du et al., 2010). Differences in the
primary feed source of maternal winter-feeding diets during mid to late gestation caused
differing carcass composition in fat and muscle deposition in sheep (Randuz et al., 2011a,
2011b). More commonly, in rats, different types of fats in diets were shown to change the
expression of energy homeostasis neuropeptides (Dzieddzix et al., 2007). However, the
effect of FA supplementation in late gestation ewes and in their offspring on the quality of
the lamb meat has not been studied.

The hypothesis of the present study is that supplementing late gestation ewes with EPA
and DHA, and then supplementing their offspring before slaughter, will result in less
tenderness, a lighter color index with more marbling, and no real change in the pH
compared to the meat samples from the lambs and ewes supplemented with MUFA in their
diets. The aim of this study is to examine and test the meat quality of the lambs produced
after different fatty acid supplementation in the ewes.

Results
Table	1.	Carcass	characteristics	of	lambs	born	form	ewes	supplemented	with	monounsaturated	Fatty	acids	(MUFA)	or	
polyunsaturated	fatty	acids	(PUFA)	finished	at	two	levels	of	feed	intake

MUFA PUFA P-values
Ad-L Rest Ad-L Rest SEM* FA Intake FAxIntake

HCW 26.9 24.6 25.4 24.5 0.91 0.46 0.14 0.50

BF,	in 0.16 0.19 0.19 0.12 0.018 0.33 0.33 0.01

RAE,	In2 2.72 2.33 2.50 2.57 0.17 0.96 0.34 0.18

BW 0.74 0.67 0.69 0.64 0.035 0.23 0.10 0.63

YG 1.98 2.32 2.32 1.61 0.19 0.33 0.33 0.01

BTRC,	% 48.26 47.88 48.07 48.86 0.33 0.30 0.59 0.13

Table 1 represents that data collected on the lamb carcasses after slaughter, analytically
evaluated using the SAS statistical software. HCW stands for hot carcass weight, which is the
weight of the un-chilled lamb sample after slaughter and after removal of the head, hide,
intestinal tract, and internal organs. The P value of the Fatty Acid Supplementation and the
different feed intakes of the lambs comparing the HCW was 0.5, meaning there is no
significance in this data. The body fat on each lamb sample was measured in inches, and the
P value analyzed was 0.01 which shows significance in the data. RAE is the measure of ribeye
area in the lamb meat, which had a P value of 0.18 showing no significance in the data
collected. BW is the body weight of the carcass at slaughter, which again the P value between
Fatty acid supplementation and feed intake of the lambs shows no significance in the data, as
does the P value of the data from the boneless trimmed retail cuts (BTRC). The only other P
value that shows significance in the data comes from the data points collected on the yield
grade of the lamb samples, which calculated a P value of 0.01. The yield grade of a carcass is
the prediction of the percentage of boneless trimmed retail cuts.

Materials	and	Methods
Pregnant ewes will be fed diets supplemented with MUFA or EPA and DHA during the

last 50 days of gestation. At lambing, all the ewes and lambs will be housed in a common
pen; and all the animals will receive the same diet. At weaning, the lambs will be allocated in
a 2×2 factorial treatment arrangement considering the maternal diet (MUFA or EPA-DHA)
and lambs feeding program (ad libitum or feed-restricted) as main factors. Muscle samples
will be collected at the time of slaughter.

The remainder of the study was conducted in The Ohio State University Meat Science
Lab in Columbus, OH. Here, Meat samples (aged 7 days postmortem) were cut
perpendicular to the ventral surface into two 6.35-cm sections and randomly allotted to
endpoint cooking temperature (target endpoint cooking temperature of either 63°C or
71°C). The remaining section (approximately 5 cm to 7 cm) was used for the analysis of
uncooked instrumental color, pH, and proximate composition (% moisture and %
intramuscular fat).The uncooked instrumental color was obtained using the Minolta
spectrophotometer (CM-700d) calibrated instrument. This instrument read the a*, b* and L*
values of the meat, which was recorded in 3 different locations on the internal surface of
each uncooked product. The a* value measures the red hue present in the meat, the b*
value measure the yellow hue represented in the meat, and the L* value measures the
lightness of the sample.

Next, the internal pH of the uncooked meat samples were taken with the pH meter
Hanna HI99163 after calibration. The end of this instrument was lodged into the center of
the uncooked meat samples in three separate locations, where a pH reading was given. The
average of these three readings was taken for each uncooked sample, and compared to the
normal pH of lamb meat which is between 5.93 and 6.08.

Those samples that were cooked to either 63°C or 71°C were utilized for internal color
readings of cooked samples and to measure the tenderness of each cooked meat sample
using the the Meullenet-Owens Razor Blade (MORS) test with a TA-XT texture analyzer. The
internal surface color of each cooked sample was taken using the Minolta
spectrophotometer (CM-700d), again, measuring in three different locations on the sample
to read the a*, b* and L* values. The Razor Blade (MORS) test measure the force taken to
cut into a meat sample with a small razor blade attached to the TA-XT texture analyzer
instrument with a 100-kg load cell. This instruments was calibrated to a pre-test, test and
post-test speed of 5mm/sec and force was measured for a set distance of 15 mm. The
maximum force and work required to cut into each cooked sample were reported in N and
N-mm, respectively. Each cooked sample (at 63°C and 71°C) were tested by cutting into 6
different locations across the muscle fibers and taking the average.

Table 2 represents the evaluation of meat quality in the lamb carcasses after slaughter
and after freezing, analytically evaluated using the SAS statistical software. This data tested
the longissimus dorsi muscles on the left loin of the lamb carcasses. The P values of the pH,
L* Raw and cooked, a* raw and cooked, b* raw and cooked, cooking losses and tenderness of
the cooked samples were all greater than 0.05, showing no significance in the data.

These	pictures	show	some	of	the	lamb	meat	samples	after	being	cooked	in	water	
baths.	The	picture	on	the	left	portrays	the	samples	cooked	to	71°C	and	the	picture	on	
the	right	shows	the	samples	cooked	to	63°C.

Discussion	and	Conclusions
Past research projects have proven that fatty acid supplementation for a short

period of time did have an effect on the growth and meat quality of the lamb
offspring. This is the first study to date that has evaluated the effects of the
prolonged supplementation of late gestation ewes and restricted feed intake of lambs
on the overall growth of the lamb carcasses and the quality of their meat.

As seen from Table 1 and Table 2 in the Results section, the data collected was
statistically analyzed using the SAS software, and the P values were calculated for
each measurement taken. Table 1 represents the carcass data collected and Table 2
represents the meat quality data taken from the longissimus dorsi samples
throughout experimentation. The only P values less than 0.05 in Table 1 were those
associated with body fat and yield grade of the lamb carcasses. This means these
were the only data points showing significance and a difference among the lamb meat
samples. This difference among the samples must have been caused by a change in
the fetal programming which resulted in a difference in body fat among the samples
and the yield grade of the samples. In Table 2, there were no significant P values
associated with any data collected through meat quality testing. Therefore, the only
qualities that were effected through extended fatty acid supplementation in the
gestating ewe and restricted feed intake of their offspring were the body fat
composition and the yield grade in the lamb carcasses. There were no direct effects
on the meat quality of the lamb samples.

Table	2.	Meat	quality	of	lambs	born	form	ewes	supplemented	with	monounsaturated	Fatty	acids	(MUFA)	or	
polyunsaturated	fatty	acids	(PUFA)	finished	at	two	levels	of	feed	intake

MUFA PUFA SEM* P-values
Ad-L Rest Ad-L Rest FA Intake FAxIntake

pH 5.61 5.66 5.66 5.65 0.04 0.64 0.54 0.49
L*	Raw 40.11 38.11 38.80 37.47 1.69 0.43 0.19 0.78
L*	63°C 46.81 49.55 51.58 50.18 1.83 0.11 0.68 0.22
L*	71°C 46.79 46.82 44.35 44.62 2.19 0.26 0.94 0.95
A*	Raw 12.30 12.50 12.97 13.21 0.97 0.46 0.81 0.99
A*	63°C 10.37 10.01 9.49 9.86 0.43 0.23 0.99 0.38
A*	71°C 8.88 8.88 9.06 8.88 0.35 0.81 0.81 0.82
B*	Raw 14.11 14.26 14.23 14.02 0.26 0.67 0.80 0.20
B*	63°C 17.87 18.33 18.55 18.36 0.53 0.42 0.76 0.46
B*	71°C 17.53 17.50 17.10 17.44 0.56 0.63 0.76 0.71
Cooking	
Losses	63

12.95 12.21 11.81 12.20 0.53 0.76 0.92 0.74

Cooking	
Losses	71

17.88 18.45 17.31 16.38 1.04 0.30 0.86 0.55

Tenderness	
63

14.43 14.73 14.24 14.43 0.70 0.76 0.76 0.95

Tenderness	
71

15.35 16.81 17.10 16.56 0.51 0.69 0.39
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