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Abstract

24 Awassi lambs were used in an individual feeding experiment to
investigate the effect of supplementation with baker's yeast (SC) on their
performance. Concentrate diets containing 0, 6, 8 or 10 g/head/day of SC were
offered to lambs twice a day at rate of 3% of body weight (BW), in addition to
free choice of barley straw. Results revealed that straw dry matter (DM) and
organic matter (OM) intakes were increased (P<0.05) due to supplementation
with 8 and 10 as compared to supplementation with 0 and 6 g/day of SC.
Similarly, total digestible DM, OM and nitrogen intakes were improved
(P<0.05) for the same reason. Lambs received SC gained higher (P<0.05)
weilght as compared to those fed control diet. Average daily gain (ADG) values
were 195.42, 187, 179.57 and 162.71 g/day for lambs fed diets supplemented
with 10, 8, 6 and O of SC respectively. Results also showed that supplementation
with SC improved feed conversion ratio (FCR), however, significant (P<0.05)
response was limited to higher level of SC as compared to control, and appeared
only when FCR was expressed on basis of total DM and OM intakes (6.25 vs.
6.75 g DM/g gain and 5.58 vs. 6.02 g OM/g gain). Regarding digestibility,
results revealed that supplementation lambs diets with yeast improved (P<0.05)
digestibility of DM and its organic components regardless to level of
supplementation, though, digestibility of EE was not affected.

Introduction
Ruminants are the best converters of plant food into human food. This
conversion 1s possible only by undergoing process of ruminant digestion. The
digested feed 1s absorbed in the body and utilized for body growth, maintenance
and production. The ingested feed 1s fermented extensively by a diverse
population of anaerobic microorganisms in the reticulorumen before passing
into the lower digestive tract. Fermentation processes lead to increase microbial
population (Hungate, 1966).
Researchers had been interested in manipulating the ruminal ecosystem to
increase production efficiency of ruminants. Manipulating rumen digestion
system through the addition of direct feed microbial to ruminant diets so as to

167 Ot 5 el asad) ¢ 19 alaadl ¢ padbud) Ay ) LS Uas




Effect of level of supplementation with Saccharomyces cerevisae on
performance of Awassilambs .........................................All A Saeed

enhance cellulose digestion and improves animal's performance i1s the most
interest in recent years (Giger-Reverdin, et. al., 2004; Haddad and Goussous,
2005).

Sheep are known for their excellent ability to utilize organic feed;
however production effectiveness 1s generally lower in this species than in other
farm animals. Therefore, attempts are made to supplement their diets with feed
additives stimulating productivity. One such natural stimulator, with probiotic
and prebiotic properties is Saccharomyces cerevisiae yeast, which has a wide
spectrum of activity (Lyons, 2001). Probiotics are regularly used in livestock
feeding for enhancing growth, improving appetite, rumen function, proper
nutrient utilization and higher microbial protein synthesis (Vijay Muley and
Tokelssue (2007)

Reasonable research works has been conducted worldwide reporting the
positive effects of incorporation of yeast on the performance of ruminants,
however, little was done concerning farm animals in Iraq.

The objective of this study is to spot light on the benefits of introducing baker's
yeast in diets of lambs.

Materials and methods

The effect of supplementation diet with four levels of baker's yeast
(Saccharomyces cerevisiae, SC) on productive performance of lambs was
investigated. 24 Awassi lambs (weighing 24.45 £ 0.44 kg) were individually fed
in 1x1.5 m pens. Concentrate diet (control) formulated by grinding and mixing
37% barley, 40% vellow corn and 18% wheat bran plus 1.5% urea and essential
additives containing 1% CaCQOs, 1% NaCl and 1.5% mineral and vitamin
mixture. Approximate analysis of these ingredients and barley straw 1s shown in
table 1.
Table 1.Chemical composition of barley straw and ingredients used in

formulation of the concentrate diets (g/kg DM)

Item Barley straw Barley Yellow corn | Wheat bran

Dry matter (DM) 945.0 934.8 921.5 908.7
% of DM

Organic matter (OM) 894.3 911.3 921.8 915.0
Crude protein (CP) 30.5 91.2 81.0 142.5
Crude fiber (CF) 384.9 62.5 47.2 114.8
Ether extract (EE) 26.8 33.7 51.8 43.7
N-free extract (NFE) 452.1 723.9 741.8 614.0

Approximate analysis of concentrate diet showed that it contained (g/kg
DM) 907.9 DM, 109.5 ash, 130.8 CP, 62.5 CF, 38 EE, 659.2 NFE, 12.27 MJ of
metabolizable energy (ME), 16.5 rumen degradable nitrogen (RDN), 4.43
undegradable dietary nitrogen (UDN), accordingly RDN:ME ratio was 1.34 g
RDN/MJ of ME (ARC, 1984). Level of RDN and UDN were estimated by using
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values of effective degradability of protein reported by Humady, (1988) for
barley and yellow corn, Paya, et. al., (2008) for wheat bran. ME value was
estimated according to MAFF equation, (1975) where:

ME as MJ/ kg DM =0.012 CP +0.031 EE+0.005 CF +0.014 NFE.
Concentrate diets were offered twice a day, at 8 a.m. and 4 p.m. in quantities
calculated to support maintenance and daily gain of 200 g (Al-Jassim, et. al.,
1996), and provide a constant daily intake of RDN, UDN, metabolizable energy
and RDN:ME ratio across treatments.

SC was offered to lambs at rate of 0, 6, 8 or 10 g/ head/day and
experimental treatments were donated according to these levels as SCqy, SCs, SCq
and SC,g respectively. All the allowances were included in the concentrate diets
by hand mixing just before the morning meal in order to secure that lambs
received all their allowances of yeast. Akmaya commercial baker's yeast (made
in turkey), was used due to its low price and availability in local markets.
Barley straw was offered adlibitum. Water was available at all times.

Diets were gradually offered to the lambs over a period of two weeks
before the start of the experiment. Allowances of concentrates were adjusted
each week according to live body weight (LBW). Lambs were weighed weekly
to nearest 0.5 kg before morning meal. Feed intake was daily recorded. LBW
gain was maintained for ten weeks and FCR was estimated accordingly.

Digestibility of diets was determined by the traditional method, in which,
quantities of the offered and refused diets were recorded daily during the 6 days-
collection period. Feces were collected by using simple hand made digestion
sacs as described by Saeed (2008). Feces excreted by each lambs were collected
quantitatively and was subsampled for chemical analysis.

Chemical analysis of feces and feedstuffs were determined according to
AOAC (1990). Data was statistically analyzed using CRD procedure by (SAS,
2001). Duncan’s multiple range tests was used to determine the significance of
differences between treatments means (Duncan, 1955).

Results and discussion

Daily feed intake, live weight gain, feed conversion ratio and digestibility
were determined in the current study as a criterion for the benefit of introducing
commercial baker's yeast in lamb's diet. The following discussion will deal with
these productive parameters in order to judge any responses may exist.
1- Feed intake

Feed intake 1s an important criterion for evaluation of diets and may give a
preliminary judgment on some important nutritional characteristics such as
palatability and the impact of physical appearance of diets and its chemical
composition. Straw and total intakes as affected by supplementation with baker's
yeast are presented 1n table 2. As shown supplementation control diet with SC
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immproved (P<0.05) straw DM and OM intakes by 80.81 and 90.36 g/day for SCq
and SC,y respectively. This result agreed with many others which reported a
positive influence of SC on intake in growing animals (Lesmeister, et. al., 2004
Erasmus, et. al., 2005; Sinclair, et. al., 2006 and Lascano and Heinrichs, 2007).
Although the improvement was correlated with higher levels of SC, feeding low
level also improved straw DM and OM intakes by 42.67 and 38.16 g/day
respectively, but it failed to be significant.

The general trend of increasing intake of roughage due to yeast addition
may attributed to 1ts stimulated effect on cellulolytic activity (Jouany and
Morgavi 2007), which can improve voluntary feed intake (Wohlt, et. al., 1998).
However, some papers reported no effect (Kung and Muck 1997 and Nikkhah,
et. al., 2004). Total DM and OM intakes adopted similar trend. This may be
related to the effect of supplementation with SC on straw intake, because intake
of concentrate was slightly changed as a probable result to feeding frequency
(Hassan and Al-sultan, 1995b). Higher values for TDMI were achieved by
lambs fed SCg and SCy (121.9 and 124.58 g/day) and for TOMI (108.78 and
111.21 g/day) as compared to SCy . As with straw DM and OM intakes, TDMI
and TOMI by lambs in SC¢ treatment were mathematically higher than those in
control (63 and 56.21 g/day for former and later values respectively).

Table 2. Feed intake as affected by supplementation with SC

Item of intake g/day SCo SCs SCq SCio LS

Straw dry matter intake (SDMI) 348.44° 391.11° 429.25° 438.80° N
+12.43 +12.93 +13.87 +13.53

Total dry matter intake (TDMI) 1098.60° 1161.60° 1220.50° 1223.18" "
+34.56 +37.43 +40.09 +39.20

Total digestible dry matter intake 727.33¢ 805.37° 875.22° 874.32° "

(TDDMI) +28.94 +30.02 +32.17 +32.01

Straw  organic matter intake | 311.60° 349.76"° 383.87 392.41° N

(SOMID) +10.22 +11.12 +11.80 +12.00

Total organic matter intake | 979.69" 1035.90° 1088.47" 1090.90" N

(TOMI) +32.51 +34.18 +34.97 +33.86

Total digestible organic matter | 637.68° 708.99° 756.48* 779.44* N

intake (TDOMI) + 2585 +28.64 +30.17 +30.78

Straw nitrogen intake 1.70 1.90 2.09 2.14 NS

(SND) +0.04 +0.05 +0.05 +0.06

Total nitrogen intake 17.38° 18.00° 18.62° 18.53" N

(TN +0.61 +0.64 +0.67 +0.65

Total digestible nitrogen intake 11.15° 12.19° 12.76 12.76 "

(TDNI) +0.43 +0.50 +0.48 +0.54

Means in the same row with different superscripts are significantly different.
* (P<0.05), LS=level of significance, NS= Non significant.

Regarding total digestible DM and OM intakes, results revealed that
supplementation control diet (SCy) with low level of yeast (SCg) improved
(P<0.05) TDDM i1ntake by 10.72%, this improvement was proceeded by 20.33
and 20.20% with medium (SCyg) and high (SCp) level of SC respectively. This 1s
expected since DM digestibility was immproved in a similar manner due to
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supplementation with yeast (table 5). Since SC appeared to stimulate the rate of
degradation as evidenced by improved digestibility; the animals can ingest more
DM to fill their digestive compartment at the same level. This physical
regulation could be involved to explain the higher feed intake by supplemented
animals in a current study. Feed intake 1s often considered to be a function of the
nitial rate of digestion (Denev, et. al., 2007). Another factor that can influence
the physical regulation of intake 1s the outflow rate of digesta from the rumen,
but the effect of yeast on this parameter is really inconsistent (Jouany, 2001).
Results also showed that straw N intake was not influenced by
supplementation concentrate basal diet with SC, whereas, total N intake (TNI)
was significantly (P<0.05) increased by 7.13 and 6.61% in SCg and SCq as
compared to SC,, supplementation with 6 g SC increased TNI by 3.56% only.
However, supplementation with yeast improved (P<0.05) TNI when expressed
as total digestible NI regardless to level of yeast.
2- Live body weight gain (LBWG)

Gain 1s the most important target that producer aims to reach to, because it
directly relates to economics of animal production. In growing animals, when
we talk about gain, we directly mention to growth rate.

The following part of results and discussion will deal with this important
feature. Final live body weight (LBW) and live body weight gain parameters as
affected by level of supplementation with SC are presented in table 3.

Table 3. Live body weight gain as affected by supplementation with SC

SCo SCq SCs SCio LS

Initial live body weight 24.68 24.47 24.73 24.67 NS
(ILBW) kg +0.65 +0.62 +0.69 +0.65
Final live body weight 36.07 37.04 37.82 38.35 NS
(FLBW) kg +0.73 +0.74 +0.79 +0.82
Growth period (day) 70 70 70 70
Total gain (TG) kg 11.39" 12.57* 13.09" 13.68" *

+0.09 +0.12 +0.14 +0.16
Average daily gain 162.71° 179.57% 187.00* 195.42% N
(ADG) g/day +1.69 +1.81 +1.93 +2.27
Improvement, %o - 10.36 14.92 20.10

Means in the same row with different superscripts are significantly different
* (P<0.05), LS=level of significance, NS= Non significant.

As shown supplemented lambs gained higher (P<0.05) weight as
compared to those fed control diet. Similarly, increasing gain due to the
inclusion of SC in sheep diet was widely reported (Cole, et. al., 1992; Ahmed
and Salah, 2002; Garg, et. al., 2009; Milewski, 2009). In a current study, ADG
of lambs was improved by 10.36, 14.92 and 20.10% due to supplementation
with baker's yeast at level of 6, 8 and 10 g/head/day respectively. Ahmed and
Salah (2002) reported percentage increase of 13.8 and 30.2% due to addition of

171 Ot 5 el asad) ¢ 19 alaadl ¢ padbud) Ay ) LS Uas




Effect of level of supplementation with Saccharomyces cerevisae on
performance of Awassilambs .........................................All A Saeed

SC to sheep at rate of 4 and 8 g/h/day. The improvement in their study has been
attributed to the increase in N digestibility and better utilization of the dietary N
as evident by the increased count of proteolytic bacteria. In a present study, CP
digestibility was improved by 5.61, 6.87 and 7.37% due to supplementation with
SC at level of 6, 8 and 10 g/head/day respectively. Girard and Dawson (1994)
demonstrated that flow of peptide has been increased. Flow of bacterial nitrogen
to duodenum with about 10-20% was shown by Erasmus, et. al., (1992).

Results of a current study also showed that the interval gain achieved by
lambs within each two continual increase in level of supplementation was
nearby, 4.69 and 4.50%, for 6 vs. 8 and &8 vs. 10 g/head/day. This may refers to
the probiotic activity of baker's yeast on ruminal ecosystem. The probiotic
activity of yeast was described by Dobicki, et. al., (2005) in a study of calves.
These authors reported that yeast supplements caused significant changes in the
rumen microbial flora by lowering protozoan counts and increasing the size of
bacterial populations responsible for the course of ruminal processes. The above
inhibited the degradation of bacterial and feed protein and enhanced its flow to
the distal segments of the digestive tract, thus leading to a significant increase in
the body weight gains of calves. Similar production results were noted 1n an
experiment conducted on lambs fed the yeast feed supplement containing
Saccharomyces cerevisiae dried brewer yeast (2001).

3- Feed conversion ratio (FCR)

FCR 1s one of the important criterions that judgment of benefit of animal
production may depend on. It is closely related to feed intake and gain in body
weilght, in a matter of fact, it is estimated by means of these parameters. This
part of discussion will expresses FCR according to total DMI, OMI, N, and
digestible intake of these nutrients and their relation to gain. FCR values are
presented in table 4.

Table 4. Feed conversion ratio as affected by supplementation with SC
SCy SCs SCs SCig LS
g total dry matter intake /g 6.75% 6.64™ 6.52% 6.25° N
gain +0.12 0.11 +0.10 +0.09
g total organic matter intake 6.02% 5.76™ 5.82% 5.58° N
/g gain +0.09 +0.10 +0.10 +0.08
g total nitrogen intake /g gain 0.106 0.100 0.099 0.094 NS
+0.002 +0.002 +0.001 + 0.001
g total digestible dry matter 4.47 4.48 4.68 4.47 NS
intake /g gain +0.103 +0.105 +0.106 +0.104
g total digestible organic 391 3.94 4.04 3.98 NS
matter intake /g gain +0.096 + 0.095 +0.010 +(0.098
g total digestible nitrogen 0.068 0.067 0.065 0.065 NS
intake /g gain +0.003 +0.002 +0.002 +0.002

Means in the same row with different superscripts are significantly different
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*(P<0.05), LS=level of s1gn1ﬁcance NS= Non 31gn1ﬁcant

As shown supplementation control diet with high level of yeast decreased
(P<0.05) FCR by 7.40 and 7.30% when estimated according to TDM and TOM
intakes respectively. Many workers reported that SC supplemented animals
utilized their rations more efficiently as compared to unsupplemented animals
(Lascano, et. al., 2009; Ahmed and Salah (2002). Similarly, Schingoethe, et. al.,
(2004) concluded that yeast can improve feed efficiency. This improvement may
be explained by an improvement in either the appetite of the animals or in the
diet digestibility (Gomez-Alarcon, et. al., 1990). Heugten, et. al., (2003)
reported that supplementation with SC can improve microbial balance in the gut,
due to either the yeast cell wall component's mannan-oligosaccharides (MOS)
effect on the immune modulation (Newman and Newman, 2001), or a direct
effect to reduce pathogenic bacteria and toxic metabolites (Anderson, et. al.,
1999).

4- Digestibility of diets:

Digestibility studies are often carried out to evaluate diets with regard to any
factors that may be influenced by. In another word, digestibility is a digestion
ability of specific diet. Digestibility of nutrients of total diets used in the current
study 1s presented in table 4. As shown supplementation basal concentrate diets
offered to lambs with baker's yeast improved (P<0.05) digestibility of DM and
1ts organic components regardless to level of supplementation, though,
digestibility of EE was not affected. Similar result was observed by Ahmed and
Salah (2002). Since bile salts participate in digestion of dietary fat in the
gastrointestinal tract, the failure of yeast to hydrolyze bile acids (El Hennawy,
et. al., 1994) may be a reason for this result.

The positive effect of yeast on digestibility were reported by many
investigations (Dolezal, et. al., 2005, Galip, 2006; El-Waziry and Ibrahim 2007;
Guedes, et. al., 2008, Gaafar, et. al., 2009). Lascano, et. al., (2009) reported that
incorporation of yeast had a positive stimulation on number of ruminal bacteria,
this can affect DM digestibility because more bacteria are required for rumen
degradation. A 1.86 and 2.31 units increase (P<0.05) in DMD and OMD
respectively was obtained by Gaafar, et. al., (2009), due to addition of SC to
high concentrate diets offered to lactating buffaloes.

Mean improvements (P<0.01) estimated in a current study were (4.64 and 4.70
units for DMD and OMD respectively); the higher values may attributed to
differences in digestive ability between buffaloes and sheep and level of yeast.
CP digestibility was increased by 3.6, 441 and 4.73 units due to
supplementation concentrate diets with yeast at rate of 6, 8 and 10 g/head/ day
respectively. Lower increase (2.96 units) was reported by Ahmed and Salah
(2002). The difference between their and our studies may be attributed to type of
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roughage used in both studies (50% good quality hay vs. barley straw) and
concentrate: roughage ratio (50: 50 vs. 70:30 respectively).
Table 5. Nutrients digestibility (%) of total diets as affected by level of
supplementation with SC

Digestibility coetficients SCo SCs SCg SCyp LS
Dry matter digestibility 66.20° 69.33" | 71.71* 71.48* -
(DMD) +0.69 +0.73 | £0.88 +0.82

Organic matter digestibility 65.09¢ 68.44° | 69.50° 71.45% s
(OMD) +0.66 +071 | £0.75 +0.84

Crude protein digestibility 64.17° 67.77" | 68.58" 68.90° N
(CPD) +0.72 +0.81 | +0.87 +0.86

Crude fiber digestibility 64.39" 67.10* | 68.72° 68.56" N
(CFD) +0.68 +0.75 | +£0.81 +0.79

Ether extract digestibility 72.89 73.19 72.30 72.89 NS
(EED) +0.51 +0.39 | £0.55 +0.60

Nitrogen free extract 67.00° 68.73° | 68.97° 70.14° .
digestibility (NFED) +0.69 +0.83 | £0.84 +0.91

Means in the same row with different superscripts are significantly different
*(P<0.05), ** (P<0.01), LS= level of significance, NS= Non significant.

Results also revealed that the tendency of increasing CP digestibility due
to supplementation with yeast has been noticed with CF digestibility too, where,
it was increased (P<0.05) by 2.71, 4.33 and 4.17 units for SC4, SCgand SC; as
compared to SC¢ diets respectively. 3.37 units increase was reported by Gaafar,
et. al., (2009). Whereas, Ahmed and Salah (2002) reported higher increase (8.23
units), this clear response may be explained by high quality hay used in the later
study. Increasing numbers of rumen cellulolytic bacteria leads to improve fiber
digestion. Dawson and Tricarico (2002) reported that yeast addition may
stimulate cellulolytic bacteria and improve digestibility.
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