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Abstract

The aim of this study was to determine the effect of Saccharomyces cerevisiae on indicators of
meat performance traits in sheep as well as on selected non-specific indicators of humoral and cellular
defense. The experiment was performed on 32 suckling Kamieniec lambs divided into two equal
groups (control and experimental). Over a period of 60 days, experimental group of lambs were fed a
diet supplemented with Saccharomyces cerevisiae dried yeast (the yeast supplement did not change the
value of the feed ration). The following meat performance indicators were determined: body weight,
daily gains, growth rate, the dimensions of musculus longissimus dorsi sections, skin and subcutaneous
fat thickness and fat thickness over the loin “eye” area. Selected indicators of non-specific humoral
immunity (lysozyme activity, ceruloplasmin activity, total protein and gamma globulin content) were
determined in the blood serum of lambs. Compared to control, yeast administered to the experimental
group of lambs significantly increased the values of the analyzed meat performance traits i.e. body
weight, growth rate, musculus longissimus dorsi dimensions (P < 0.05) and daily gains (P < 0.01),
pointing to improved muscle development. Lambs fed the yeast showed a significant (P < 0.01)
increase in lysozyme and ceruloplasmin activity and increased serum concentrations of gamma
globulins. Significant differences between the experimental and control groups were not observed only
with respect to the serum concentrations of total protein. Suuplementing the lambs’ feed with yeast had
a positive effect on meat performance traits and indicators of humoral immunity.
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Rational lamb feeding is a crucial consideration as it may contribute to improving the
meat performance of sheep. The end product of optimal quality lamb meat with superior
health benefits is obtained through the application of traditional feeding systems with a
high share of green forage (Santos-Silva et al. 2002). However, traditional systems are
characterized by low production effectiveness. Therefore, attempts are made to develop
new solutions that rely on natural conversion of organic feed into lamb meat while ensuring
optimal production profitability. One of the most recommended solutions involves
the supplementation of animal diets with natural stimulators such as Saccharomyces
cerevisiae yeast which has a wide spectrum of activity (Suphantharika et al. 2003). The
supplementation of animal feed with yeast can, therefore, have a varied effect, but it usually
enhances productivity. Milewski’s findings (2009) support the use of Saccharomyces
cerevisiae dried brewer’s yeast in lamb nutrition. In a study of suckling lambs, the author
noted that the administration of the Inter Yeast prebiotic with CJ concentrate in the amount
of 50 g/kg of feed stimulated the growth rate and muscle development in lambs. Yeast
supplementation also had a significant effect on haematological indicators, resulting
in higher red blood cell counts and white blood cell counts, increased haemoglobin
concentrations and higher lymphocyte percentages in the leukogram, indicating that the
preparation actively stimulated the immune system of lambs.

The aim of this study was to determine the effect of dictary Saccharomyces cerevisiae
dried brewer’s yeast on the meat performance traits and selected indicators of humoral
immunity in lambs.
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Materials and Methods

The experiment was performed on 32 suckling Kamieniec lambs. Lambs aged 30 + 3 days were divided into
two groups of 16 animals each (control and experimental); there were 8 females and 8 males in each group. Both
groups were identical in terms of type of birth lambs - only single, and were characterized by a similar initial
mass of the body.

Uniform feeding standards were applied in both groups in line with lamb nutrient requirements (Osikowski
et al. 1998). Diet composition was identical in both groups. In addition to ewe’s milk, suckling lambs were fed
meadow hay, hay-silage of grass and legumes, and CJ® mixture. Components of this mixture were the following:
ground barley (40%), ground wheat (37.5%), ground maize (10%), soybean meal (10%), mineral premix (2%),
fodder chalk (0.2%), dicalcium phosphate (0.2%) and salt fodder (0.1%). These mixture doses, identical for
both groups, were increased every 10 days by 0.05 kg/animal/day, starting from 0.15 kg/animal/day. The lambs
from the experimental group were administered the complete CJ mixture with the addition of Saccharomyces
cerevisiae preparation (Inter Yeast S INTERYEAST® Krosniewice, Poland) at the dose of 50 g/kg of CJ mixture.
The quantity of administered feed and leftovers was monitored throughout the experiment.

At the beginning of the study (day 0) and on day 15, 30 and 60 of the experiment, blood was sampled from
the jugular vein to determine the selected indicators of humoral immunity in lambs. Ultrasound scanning of meat
traits was carried out intravitally without killing the lambs. All procedures related to the animals in this study were
approved by the Local Ethics Committee for Animal Experiments in Olsztyn (28/2008).

The following meat performance traits were investigated: body weight at the beginning of the study and on
days 30 and 60 of the experiment, daily gains, growth rate at the following time intervals (days 1-30, 31-60 and
1-60 of the experiment), meatiness mass and fatness determined in vivo by ultrasound examination after 60 days
of the experiment. Growth rate was computed based on the following formula:

final body weight — inital body weight
GRI= % 100%
% (inital body weight + final body weight)

Dimensions of musculus longissimus dorsi sections, including depth, width, area, skin and subcutaneous fat
thickness, fat thickness over the loin “eye” area were determined by ultrasonography. The measurements were
performed behind the last rib in accordance with the method proposed by Slosarz (2004) with the use of an SSD
500 Aloka ultrasound scanner equipped with a 7.5 MHz linear probe.

The humoral immunity of lambs was determined based on lysozyme activity, ceruloplasmin activity, total
protein and gamma globulin levels. Whole blood samples were centrifuged for 5 min at 1,000 g to separate
blood cells from the serum. Lysozyme activity in blood plasma was determined by the turbidimetric method
proposed by Parry et al. (1965) and modified by Siwicki and Anderson (1993). Ceruloplasmin activity in
blood plasma was determined as described by Siwicki and Studnicka (1986). Serum concentrations of total
protein were measured by spectrophotometry applying the method proposed by Lowry et al. (1951) and modified
by Siwicki and Anderson (1993). Serum concentrations of gamma globulins were set by the precipitation
method as described by Siwicki and Anderson (1993).

The results were processed statistically by a one-factorial analysis of variance in an orthogonal design. The
results were processed by ANOVA, and the significance of differences between groups was verified with Duncan’s
test (P <0.01 and P < 0.05).

Results

No significant differences in feed consumption were observed between experimental and
control groups in the course of 60 days of the experiment. The above suggests that nutrient
intake, including the intake of the studied prebiotic, was similar in both groups.

The body weight of experimental lambs was higher in comparison with control lambs,
after both 30 and 60 days of the experiment. It was 1.54 kg and 2.83 kg on days 30 and
60, respectively; however, a significant difference (P < 0.05) was determined only after 60
days of the experiment. The above resulted from higher daily gains. The differences in daily
gains between the groups were significant in the first 30 days (P < 0.01) and consequently
throughout the whole period of the experiment (P < 0.05). The above affected the growth
rate of lambs which was higher in the experimental group; significance were found for
the first 30 days and the whole study period, whereas it has not been demonstrated for the
period from 31 to 60 days (P < 0.05) (Table 1).



Table 1. Effect of Saccharomyces cerevisiae dried yeast on the meat performance traits in lambs.

Experimental group

Control group

Indicator

Mean + SD

Mean + SD

Body weight (kg):

11.24 +£1.42

19.44 +1.47
27.66 +2.77

11.96 +2.47
17.90 £2.55
24.82 +£2.90°

at the beginning
after 30 days

after 60 days
Daily gains (g) in the period (days):

273.33 £42.73A
274.05 + 67.74

197.86 + 32.788
230.95 £ 69.93

1-30
31-60

1-60
Growth rate (%) in the period (days):

273.69 +49.69*

214.40 £ 42.80°

53.73 £8.85¢

34.60 +7.27
84.27 £ 12.59°

40.54 £8.57°

1-30
31-60

1-60
Ultrasound scanning of musculus longissimus dorsi:

32.64+9.15

70.60 £ 14.00°

1.99+0.23
5.58+0.26*

1.84+0.13

depth (cm)

5.33+£0.24°

width (cm)

area (cm?)
Skin and subcutaneous fat thickness over the loin “eye” area (cm)

Fat thickness over the loin “eye” area (cm)

8.86 £ 1.16*

7.92 +0.84°
0.47 £ 0.08
0.22+0.04

0.48 £0.07
0.21 £0.04

Values represent means + standard deviation. Values within rows with different superscripts are significantly different ** (P < 0.05), 48

(P <0.01). Control group - nutrition without addition yeast, Experimental group - nutrition with addition yeast

149

Ultrasound  scan-
ning showed that the
width and the area
of musculus longis-
simus dorsi were sig-
nificantly higher in
experimental lambs
(P <0.05) than in the
control group. Mea-
surements of skin
and subcutaneous fat
thickness, including
fat thickness over the
loin “eye” area, indi-
cated similar fatness
levels in both groups.

As regards the in-
vestigated indicators
of humoral immu-
nity (Table 2), lyso-
zyme activity and
ceruloplasmin activ-
ity were significantly
higher (P < 0.01)
in the experimental
group on days 15, 30
and 60 of the study.
Serum  concentra-
tions of gamma
globulins were also
higher in the experi-
mental group than
in the control, but
differences were sig-
nificant only on day
30 of the experiment
(P <0.05). A signifi-
cant increase in ly-
sozyme activity, ce-
ruloplasmin activity
(P <0.01) and gam-
ma globulin levels

(P <0.05) was also noted in the experimental group on days 15, 30 and 60 in comparison
with day 0 of the experiment. No significant differences between the experimental and con-
trol groups were reported with regard to the serum concentrations of total protein through-
out the whole period of the study.

Discussion

The obtained results clearly indicate that the yeast preparation had a stimulating effect

on lamb growth and muscle development without causing excessive carcass fatness. The
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(Szymanska-Czerwinska et al. 2007)
showed that the administration of a feed
supplement containing a combination of -glucans and f-mannans significantly increased
IL-1 interleukin activity, leading to quantitative changes in lymphocyte subpopulations.
The specific ability of mannanoligosaccharides to bind selected pathogenic microbes has
a profound effect on the organism’s health status. Mannose blocks microbial lectins and
prevents pathogens from colonizing the host’s gastrointestinal system (Sharon 2008).
Oligosaccharides are not degraded by the digestive enzymes of the small intestine,
therefore, the attached pathogens are more easily excreted (Spring et al. 2000).

It may be concluded that the administration of Saccharomyces cerevisiae dried brewer’s
yeast to suckling lambs has a stimulating effect on their meat performance traits and
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lysozyme and ceruloplasmin activity. Dried yeast Inter Yeast® showed positive stimulating
effect without the risk of toxicity and recommended dose should be 50 g/kg of nutritive
fodder.
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