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SUMMARY

Siteen coarse-wool lambs (age 8.8 mo; BW 25.5 kg)
were divided into twe groups: a control group (C)
with no yeast culture in the basal diet, and 3
supplemented group (YC) recieving 0.5% yeast
culture in the basal diet on dry matter (DM) basis.

experimental period. Along the experimental period,
DM intake was decreased by 4% in yeast culture-fed
lambs (1204 vs 1253 8/d), but the highest decrease
(12%2) was recorded between 57 and 70 ¢ (1340 vs
1519 g/d, p <0.01). Mean average daily gain (ADG)
was the same for both groups (135 g/d). feed
conversion efficiency (gain/ feed) did not differ
significantly, in spite of slight increase in yeast
culture-fed lambs (0.115) compared with control
ones (0.104). At the end of the trial, lambs fed
yeast culture had 23% more serum glucose (86.9 vg
70.9° ‘ng/dl; 'p<0:05) and 29% more triglycerides
(75.3 vs 58.2 mg/dl, p<0.06 ) than controls. Serum
cholesterol, total protein, albumin, globulin and
urea ' nitrogen concentrations did not differ
significantly between treatments (p<0.10). it was
concluded that feedlot lambs supplemeted with 0.5%
yeast culture in their diet could attain the same
gain with less feed than the unsupplemented control
lambs. i

(Key Words: Sheep, Yeast, Performance, Blood).

INTRODUCTION

The addition of 1live yeast culture to the diet of
ruminants resulted in increased dry matter (DM) intake in some
studies (ADAMS et al., 1981 and WILIAMS et al:s, " 1991). Live
weight gain of early weaned calves was also increased as a
result of yeast culture feeding (HUGHES, 1988). Some other
studies, however, revealed no significant effects of vyeast
culture feeding on DM intake, milk yield and milk composition
of dairy cows (QUINONEZ et al., 1988 and ARAMBEL & KENT, 1990)
as well as feed conversion efficiency of steers (ADAMS et al:;
1981). :

The effects of yeast culture are mediated through its
ability to modify ruminal fermentation mechanisms. HARRISON et
al. (1988) and WILLIAMS et al. (1991) reported that yeast
culture decreased the ratio of acetate to propionate in the
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rumen without affecting total volatile fatty acids (VFA)
production. MALCOLM and KIESLING (1990) found a decrease in the
molar proportions of butyrate due to yeast culture feeding. In
addition, growth of cellulytic bacteria (HARRISON et al., 1988;
DAWSON et al., 1990) and rate of forage degradation were
increased in yeast culture-fed animals. Data on the effects of
yeast culture feeding on serum metabolites are lacking.

The objectives of this trial were to evaluate the effects
of including yeast culture in the diet of feedlot lambs on
their performance and to examine changes in serum metabolites
associated with yeast culture feeding.

MATERIAL and METHODS

This trial was initiated on July 1, 1991 in the
Experimental Farm of the Department of Animal Production to
examine the effects of feeding 0.5% live-yeast culture on
performance besides the changes in some selected serum
metabolites of feedlot lambs. This level was determined on the
basis of a study reported by KOBEISY and IBRAHIM (1991) in
which they found, under similar conditions, that 0.5% yeast
culture in the diet of water puffaloes increased (P < 0.05)
milk protein percentage and tended to increase butterfat
percentage compared with either those receiving no yeast
culture or those receiving 1% yeast culture.

Sixteen coarse-wool lambs of Saidi breed (a breed
originated in Upper Egypt) of both sexes were utilized in this
study. Average age of lambs at the start of the trial was 8.8 %
0.11 mo and average BW was 25.5 % 1.0 Kg. Lambs were divided
into two groups of eight animals each. The control group (C)
was fed a basal diet with no yeast culture and the treated
group was fed the basal diet with 0.5% yeast culture on dry
matter (DM) basis.

The basal diet was commercially purchased and consisted of
wheat bran (40.5%), cottonseed meal (10%), soybean meal (2%),
molasses (9%), corn (12%), rice hulls (7.5%), flax straw (14%),
limestone (3.5%) and mineralized salt (1.5%) on DM basis.
Chemical analysis and a conventional digestion trial were
conducted to evaluate the basal diet and results are shown 1in
Table 1. Lambs of each group were randomly assigned to three
pens (i.e. 3, 3 and 2 lambs per pen/treatment). Lambs were
allowed a 14-d adjustment period followed by 2 24-d
experimental period. Feed was offered to lambs ad libitum and
refusals were recorded daily over the 84-d experimental period.
Lambs had free accesss to water. Dry matter intake per pen was
obtained and average daily DM intake per head was calculated.
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Body weights were obtained (after an overnight fast) every
fortnight throughout the experimental periced. Average daily
gain (ADG) and feed efficiency (Kg gain/Kg DM intake) were
calculated,

Blood samples were collected from all lambs at selected

days (15, 57 and 84 d) of the experimental period. During each

rpm for 15 min. Serum was subsequently decanted into glass
vials and stored at -20 .°C until it wWas analyzed. Serunm
glucose, cholesterol, triglycerides, total protein, albumin
concentrations (globulin was obtained by difference) using
assay kits supplied by bioMerieus, France and serum urea
nitrogen concentration was determined using assay kits of
Diamond Diagnostic, Egypt.

Data were anlayzed using general linear model (GLM)
pbrocedures of S4S (1987) for personal computers. Effects of
treatments on D.M. intake, ADG and feed efficiency (gain/feed)
were analyzed on a pen basis and effects on serum constituents
were analyzed on individual animal basis by split-plot analyses
of wvariance for repeated measures (GILL and HAFS, 1971).

or animal (treatment), whereas period effects and the
interaction were tested against the residual error. Because
treatment x period interactions were detected with some
variables, treatment effect were also examined within tipe
periods by one-way ANOVA (STEEL and TORRIE, 1980).

RESULTS

Lamb Performance:

Means of feed intake (Table 2) in the two treatment groups
increased graduaily with time until almost the end of the

the experiment. During this period, yeast culture lambs ate 179
8/head per day (about 12%) less than contro] lambs (P <0.01).
However, the decrease in feed intake over the whole period
averaged 49 g/head per day (1204 vs 1253) ji.e about 4% only.
Average daily gain was low in the two groups during the
first and last 2 wk-periods of the trial (Table 2) compared to
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—Taple 1. Chemical Composition and Digestible Nutrients of the Basal Diet

Item Nutrient? Digestion Digestible
% coefficient Nutrients
¥ %
Dry matter 91.0 68.6 ; 62.4
Crude protein 13.1 63.4 - 8.3
Crude fat ‘1.3 79.3 IR I
crude fiber 10.8 19.6 e |
NFE 58.1 85.7 49.8
Ash 7.7 5
Organic matter 83.3 73.5 61.2
TDN% = 62.0
Digestible energy (DE}, Mcal/kg 2:73F

;As fed basis.
calculated as 1 kg TDN = 4.4 Mcal DE (NRC, 1985) .

Table 2. Feed Intake, Average Daily Gain and Feed Efficiency of Lambs Fed
Control and Yeast Culture Diets.

feed intakeo Average daily gain Feed efficiency
(g/head/d) - (g/head/d) (gain/feed)
Periocd B 3 -
(days) Treatment®’ S’ TreatmentPsCs4d TreatmentPrcs@
C XC SE c ¥C SE C ¥C SE
0 =14 1040 1032 2L 40 3 32 0.041 £.071 0.030 ::
15-28 1108 1057 &3 214 172 39 0.193 0.162 0.032
29-42 1161 1146 62 150 192 20 0.092 0.168 0.017
43-56 1209 1187 16 197 158 39 0.146 0.134 . 0.033
57=-70 1519e 1340f 30 196 167 51 0.131 0:125 0037
71-84 1480 1463 43 36 47 20 0.024 0.032 0,013
0-84 1253 1204 31 135 135 18 0.104 0.115{ 0.012

2pry matter basis.

alues are least-squares means of three replicate pens/treatment.
€5g = Standard error of least-sguares means. _
d-~ - control, basal diet; YC = basal + 0.5% live~-yeast culture D.M. basis.
@.fyeans are different (P<0.01). £

Assiut Vet. Med. J. Vol. 28, No. 56, January 1993.
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other periods. Lambs receiving yeast culture exceeded the
control at the begining, the middle and the end, whereas the
control exceeded yeast culture lambs during the other three
periods, which lead to both treatment groups having the : same
daily gain mean averaged across the whole experimental period.
Changes in feed efficiency means (gain/feed) coincided
with those of average daily gain (Table 2). Feed conversion
efficiency was not significantly affected by treatment, but the
overal means tended to be higher in yeast culture~treated lambs
(11.54%) compared with controls (10.44%) because they achieved
the same gain but with less feed than controls. :

Serum metabolites:

Serum glucose level (Table 3) remained unchanged over the
course of the experiment (P >0.10) when ‘averaged across
treatments (79.8, 79.8 and 78.9 * 2.9 mg/dl at days 15, 57 and
84, respectively). The overall mean of serum glucose (79.5 +
1.7 mgrsdl) falls within ovine range reported by HALLFORD and
GALYEAN (1982); DUNCAN and PRESSE (1986) and SHETAEWI and ROSS
(1990). Comparable treatment means of serum  glucose
concentration were recorded at d” 15 and d 57 of the
experimental period (Table 3). But at the end of the trial (d
84) yeast culture lambs had about 23% more glucose in the serum
than conrol lambs (86.9 vs 70.9 mg/dl). For the whole
experimental period, yeast culture lambs had about 7.5% more
serum glucose than contrecl lambs.

The overall mean of serum cholesterol concentration was
111.2 + 5.7 mg/dl (Table 3). Serum cholesterol tended to
decrease with time in the control group and to increase with
time in yeast culture-fed lambs. However, neither the effect of
treatment nor the interaction between treatment and time was
significant. Treatment overall means showed a slight increase
in favor of the control group (115 vs 107 + 0.06 mg/dl).

Triglycerides concentrations obtained in the present study
(Table 3) agree with those obtained by HALLFORD and GALYEAN
(1982) in ovine serum pool (54.2 mg/dl), but were higher than
those obtained by SHETAEWI and ROSS (1990) in ewe lambs
(17.7-21.6 mg/dl). The effect of sampling day on triglycerides
concentration was highly significant (P <0.001). Averaged
across tratments, triglycerides concentration was 48.8 mg/dl at
d 15, decreased by about 50% at d 57 and increased to the
highest level (66.5 mg/dl) at the end of the test period. No
explanation is available, at present, for the decrease in
triglycerides concentrations at d 57. However, means were still
within normal range reported by SHETAFWI and ROSS (1990).
Inclusion of yeast culture in the diet resulted in 29% increase

Assiut Vet. Med. J. Vol. 28, No. 56, January 1993.
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in serum triglycerides concentration at the end of the trial
(75.3 vs 58.2 mg/dl for yeast culture and cotrol groups,
respectively). The pattern of change during the course of the
experiment in both treatments was similar, put the difference
(P <0.06) noted at the last sampling day resulted primarily
from the magnitude of change; Dbeing greater in yeast
culture—fed lambs compared with the controls.

The overall means of serum total protein, albumin and
globulin concentrations were 7.25 % 0.08, 3.47 *+ 0.05 and 3.78
+ 0.06 mg/dl, respectively (Table 4). Serum total protein,
although did not differ significantly between treatments,
tended to be consistently higher in the control than yeast
culture-fed lambs. This slight increase (4%) was attributed
mainly to globulin not to albumin because both treatment groups
had comparable serum albumin means (Table 4). -

DISCUSSION

Lamb Performance:

studies on the effect of yeast culture on feed intake and
animal performance are duite variable. ADAMS ET AL. (1981)
found that DM intake of steers fed a diet containing 1.85%
viable Yeast culture was greater (P <0.05) than that of
controls; but feed efficiency was not improved by yeast culture
feeding. HUGHES (1988) reported that inclusion of yeast culture
in the diet of early-weaned calves (age 1 wk, BW 52 Kg) at
levels of 2 g/Kg starter and 1 g/kg rearer for 84 days,
significantly increased live-weight gain over the control group
(0.737 vs 0.831 Kg/d, respectively). ARAMBEL and KENT (1990)
found that dairy cous receiving 90 g/d of Yeast culture in
early lactation did not differ from controls in DM intake,
digestibility and milk production and composition. QUINONEZ et
al. (1988) found that DM intake and milk yield were unaffected
by the addition of yeast culture (1.36 Kg/ton) in the diet of
Holstein cows. Recently, WILLIAMS et al. (1991) found that
" supplementation with yeast culture (10 g/d) increased DM intake
of dairy cows by a mean of 132-Kgld; no significant effect was
found on live weight changes of cows but there was a tendency
for the live weight gains by cows given yeast culture to be
greater than that by control cows. Differences in diet
composition and in levels of yeast culture may account for
these variabilities in results. This assumption is based, in
part, on the findings oF WILLIANS et al: (1951) ‘that Tespouseo
of dairy cows to yeast culture were' greatest 1in diets
containing the higher level of rapidly fermentable
carbohydrates. They reported that addition of yeast culture
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fLr e

Table 3. Serum Glucose, Cholesterol and Triglycerides Concentrations in
Lambs Fed Control and Yeast Culture Diets

Day of Glucose Chdlesterol : Triglycerides
Trial > mg/dl : mg/dl © mg/dl
Treatment®'®:6  mrgatnantdsb,c Treatment®:P,¢
CIOT G TSR ¢ YC SE c Yo SE
e B oliATel MR imp e it g 48.5  10.0
57 892 ks 5D 2= 112445 205, c68 21.5 229 o35
84 70:99°84,. 5@ £151E 435 nogps 08 58.2T 75.39 ¢s5.9
Mean Bt Gl iinl oI5l i 06 42.8  49.8  o02.6
a.

Values are least-squares means of 8 lambs/treatment.
hSEra Standard error of least-squares means. :

C = Control, basal diet; YC = basal + 0.5% live-yeast culture D.M. basis.
Q/ Oyeans-are significantly different (P<0.05). E

'IMeans tended to be different (P<0.0s).

Table 4. Serum Total Protein, Albumin, Globulin and Urea Nitrogen (BUN) in
Lambs Fed Contrel and Yeast Culture Diets

- 2 - -

Day of T. protein Albumin ¥ Globulin Urea nitrogen

Trial g/dl g/dl a g/dl : g mg/dl
Treatment®:P,¢  po .iponca,be Treatment3sb,c Treatment®sB,c
2 ¥e SE (] yC SE C XC. SE C YC SE

35 T8 B9 GaK goant gy Bias 4:95 ~3.65090.27 1124.9/20.9 1.9
572 1% ek 0. 3.543.31 0.13 3 68 3.33 0.18 26.3 25.6 2.0

84 TeT? U788 0.23 3.70 3.79 0.10 4.07 3.90 0.20 21.1 21.8 1.4

Mean 7.39 7.10 o0.08 3.46 3.48 0.05 3.93 3.63 .0.06 24.1 22.9 0.8

;Values are least-squares means of 8 lambs/treatuent,
SE = Standard error of least-squares reans.
®c = control, basal diet; YC = basal + 0.5% live-yeast culture D.M. basis.
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increased rate of hay degradation and the effect was most
marked when the diet contained both barely and hay rather than
hay alone. -

In the present study, the decrease in feed intake in yeast
culture-fed lambs compared with controls (Table 2) could be
attributed to increased serum glucose level 1in these lambs
(Table 3). Increased glucose level is assumed to Iincrease the
degree of satiety according to glucostatic theory for
regulation of voluntary feed intake (GUYTON, 1981 and BEITZ,
1985). In addition, increased serum triglycerides concentration
in yeast culture lambs might have had an inhibitory effect on
feed intake; based on the lipostatic theory of appetite control
(GUYTON, 1981 and BEITZ, 1985). The lipostatic theory is
believed to be responsible for long term regulation of feed
intake and proposes some fat metabolites of unknown nature act
in the same manner as glucose and amino acids to cause a
negative feedback regulatory effect on feeding.

The tendency of yeast culture to improve efficiency of
feed utilization (Kg gain/kg feed = 0.115 for yeast culture and
0.104 for control lambs; Table 2) could be due to increased
ruminal propionate at the expense of acetate (HARRISON et al.,
1988 and WILLIAMS et al., 1991); propionate is wused more
efficiently than acetate by the ruminant animal, possibly by
reducing heat increment (BLAXTER and WAINMAN, 1964), sparing
amino acids used normally for gluconeogenesis (LENG et al.,
1967 and REILLY & FORD, 1971) and stimulating body protein
synthesis (POTTER et al., 1968 and ESKELAND et al., 1974). On
the other hand, yeast culture could improve efficiency of feed
utilization by increasing rate of cellulolysis. WILLIAMS et
al. (1991) indicated that yeast culture increases the initial
rate of degradation of fibrous materials in the rumen as a
result of elevated ruminal pH via reductions in lactic acid
concentration. . ;

Yeast culture feeding did not improve growth rate of lambs
in the present study (Table 2) probably because 1) growth rate
in Egyptian breeds is slow compared with foreign breeds of
sheep and 2) growth rate of lambs at this stage (8.8 mo old) is
slower than that at earlier stages.

Serum Metabolite Changes:

Studies on the effect of yeast culture feeding on serum
metabolites are lacking. In the present trial, the increase in
serum glucose level in yeast-fed lambs (Table 3) could be
explained on the basis of previous findings of HARRISON et al.
(1988) and WILLIAMS et al. (1991) that yeast culture feeding
decreases the ratio of acetate to propionate in the rumen. Much

Assiut Vet. Med. J. Vol. '28, No. 56, January 1993.
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of propicnate produced in the rumen is absorbed and transformed
to glucose in the liver. Higher levels of glucose is then
released into the peripheral circulation. BERGMAN  (1983)
reported that pPropionate is a potent glucogenic compound and
c€an account for about two-thirds of the total glucose produced
in animals fed large amounts of concentrates.

The increase in triglycerides concentration in yeast
culture compared with control lambs could be due to increased
glucose availability in yeast culture lambs (Table 3). Glucose

glycerophosphate which is the specific precursor of glycerol
with which fatty acids are esterified ' for triglycerides
formation (BERGMAN, 1983). In addition glucose furnishes NADPY -
which is required as 3 reducing agent in the synthesis of long
chain fatty acids. In general, - the increases in serum levels of
both glucose and triglycerides indicate that yeast culture
lambs were in better condition compared with control lambs.

In conclusion, feedlot lambs supplemented Wwith 0.5% yeast
culture in their diet could attain the same gain with less feed
than the unsupplemented control lambs, which is economically
important especially in countries, 1like Egypt, suffering from
lack of feeding resources. : v

Appreciation is given to Dr. M. Kobeisy for his assistance with
data collection and laboratory analyses.
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