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ABSTRACT

This study was conducted to compare between the effect of leasture yeast
and local bakery yeast supplementation as non hormonal growth promoters on growth
rate, nutrients digestibility, feed conversion and some blood serum parameters.
Twenty buffalo male calves of about 14 months of age with an average initial live body
weights of 229.2 kg were divided into four similar groups (5 animals each ) and
assigned randomly to four experimental groups as follows:

T1: calves were fed according to the El-Ashry (1980) allowances for maintenance +
800 g mean daily gain and each animal was daily supplemented with 10 g
leasture yeast (Cenzyone Tech. Inc.) with the concentrate feed mixture.

T2: calves were fed as in T1 but each animal was daily received 10 g local bakery
yeast (Saccharomyces cerevisiae) with the concentrate feed mixture.

T3 (Positive control): as in T1 and T2 without any supplementation.

T4 (negative control): calves were fed according to Animal Production Research
Institute (APRI) (1997) allowances.The experiment lasted for six months ,after
three months, the digestibility trials were conducted by using acid insoluble ash
(AlA) from all animals in each group.

The results showed that nutrients digestibility of buffalo calves were improved by
adding yeast culture in comparison with other groups (without additive ).Also, local
bakery yeast increased digestibility coefficients of DM ,CP and NFE % by 2.68
%,4.19% and 3.45 % ,respectively and decreased EE and CF digestibility by 0.36 %
and 2.14% compared to leasture yeast supplementation ( imported ).The differences
were not significant .On the other hand ,leasture yeast supplementation had the best
average daily gain (1097gm) but the lowest was that of T4 (negative control or APRI
allowances ), while, both of T2 (local yeast ) and T3 ( positive control or El- Ashry
allowances ) showed intermediate value .Moreover, leasture yeast additive resulted
9.7% higher growth compared with T3 (positive control ) and 21.9 % higher growth
than of T4 (negative control ) but bakery yeast showed 5.3 % higher gain than T4 and
-5.2 % lower gain than T3. Feed conversion (Kg DM /Kg gain ) was improved by
adding both yeast ( T1 and T2 ) followed by T3.The best economic efficiency was
recorded with T1 and T3 which fed leasture yeast and El-Ashry allowances without
additive . On the other hand, results showed that no significant differences among
different groups in the all intervals for blood serum parameters expect in creatinine
values. These results support the recommendation of implementing this promoter in
the current feeding systems of the Egyptian Buffalo calves with balanced ration or to
elevate the nutritional requirements according to El-Ashry (1980) allowances.
Keywords: Yeast, nutrient digestibility, growth performance, feed efficiency, blood
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INTRODUCTION

Buffaloes as the main productive animal in Egypt, give the national
economy around 40% from the total red meat produced annually (El-Ashry et
al., 2004) although their small calves at about 60-70 kg as Bettalo meats as a
custom spreading in Egyptian country-side due to the shortage in feed -stuffs
needed to raise these animals to older age and heavier weights (Nigm,
1996).Regardless that, there are several axes to increase red meat
production, one of the alternative solutions is the improvement in
environmental circumstances surrounding the animals characterized mainly
in improving nutritional supplies which in turn could be characterized by using
growth promoters in feeding young ruminants. This solution may cost less,
give quick response and take shorter time.

Growth promoters are non nutritional compounds given to animals to
increase average daily gain and improved feed conversion. Dawson and
Hopkins (1990) who reported that the addition of yeast cells to in vitro ruminal
cultures increased cellulose degradation. Also, Olson et al .(1994) found that
Diamond V (XP) yeast culture inclusion in the rations increased in situ NDF
and CP degradation and consistently increased in vitro organic matter
digestibility and dietary soluble N. On the other hand, El-Basiony et al. (1998)
found that yeast culture supplementation increased average daily gain
,digestibility of CF and CP , while, carcass parameters were improved only
during the second stage of fattening (more than 400 Kg live body weight ).

Leasture yeast (Cenzone Tech. Inc) and Local Bakery yeast,
(Saccharomyces cerevisiae) will be used in this study, as growth promoters
for growing buffaloes in Egypt. The main objectives of the present
investigation are to compare the role of Leasture yeast (Cenzyone Tech. Inc.)
and Local Bakery yeast on live daily gain, nutrients digestibility, feed
conversion ,economic efficiency and some blood serum parameters of buffalo
male calves .

MATERIALS AND METHODS

Experimental animals and feeding system:

This study was carried out at Mehalet Mousa, Kafr El-Sheikh
Governorate. Twenty buffalo male calves of about 14 months of age with an
average initial live body weight of 229.5 Kg (ranged between 195 to 275kg)
were distributed into four similar groups (five heads each) and assigned
randomly to four experimental treatments. Animals were kept individually in
open sheds and each animal was tied. Calves were fed individually and
received the natural feed additives at two level 0, 10 g/head/day with their
concentrate diet as follows:

T1: Calves were fed according to El-Ashry (1980) allowances (Table 1) to

support mean daily gain of 800 g with 10 g/head of leasture yeast
(Cenzyone Tech. Inc) containing 5x10° organism/g as growth promoter
(imported yeast ).
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T2: Animals were fed the same allowances of T1 but 10 g of local bakery

yeast (Saccharoomyces cerevisiae) containing 5x10° organism/g was
offered per animal/day instead of leasture yeast.

T3 (positive control): Calves were fed the same allowances to support

maintenance and mean daily gain of 800 g without any supplementation.

T4 (negative control): Calves were fed according to Animal Production

Research Institute allowances (Table 2) to support maintenance and
mean daily gain 750 g (APRI 1997).

Table 1. El-Ashry (1980) allowances for average gain of 800 g/head/day.

Weight range (kg) TDN (k@) DCP (g)
217 — 269 3.6 660
270-324 4.0 750
325 - 374 4.4 780
375 - 424 51 820
425 — 449 5.5 880
450 — 474 6.0 700
475 - 500 6.7 750

Table 2. Animal Production Research Institute
allowances for 750 g/head/day (APRI, 1997)

Live body weight (kg) TDN (k@) DCP (g9)
200 3.6 610
300 5.4 810
400 6.8 870
Feedstuffs:

Daily ration was offered at 8 a.m. hr. according to live body weight
of buffalo calves from berseem hay ,rice straw and concentrate feed mixture .
Roughage : concentrate ratio was ranged from 53% to 57% for T1 ,T2 and
T3, while, the corresponding range for T4 ranged from 33% to 62.5 % . The
ingredients of the concentrate feed mixture were 35% wheat bran, 30%
yellow corn ,15% sunflower meal ,15% cotton seed meal , 3% molasses ,
1.5% limestone and 0.5% salt.animalshad access to fresh water three times
daily i.e. 7.00 a.m., 1.00 p.m. and 5.00 p.m.

Table (3) shows the chemical composition of the dietary ingredients
used in the experiment rations which consisted of concentrate feed mixture,
rice straw and berseem hay, while Table (4) shows the chemical and
biological composition of the two sources of yeast.

Table 3. The chemical composition of the feedstuffs
used in the experimental rations.

Iltem % on DM basis

DM oM CP CF EE NFE | Ash

Concentrate feed mixture 91.60 | 91.96 | 17.67 | 15.28 | 2.61 | 56.04 | 8.40

Berseem hay 88.30 | 88.60 | 11.41 | 33.82 | 0.76 | 42.61 | 11.40

Rice straw 84.40 | 84.40 | 3.70 | 36.23 | 0.85 | 43.62 | 15.60
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Table (4): Chemical and biological composition of the
two sources of yeast.

Ingredients Leasture Local
Crude protein (%) 26.5 37.66
Ether Extract (%) 55 55
Crude fiber (%) 155 1.7
S. cerevisiae ( CFU/ g) 5x10° 5x10°
Lactobacillus acidophilus (CUF/g) 77x105
Streptococcus faecium (CUF/g) 44x10°
Bacillus stals (CUF/g) 2.2x10°%kg
Amylase 2x108 units/kg
Cellulase 48x10* units/kg
Protease 105 units/kg
Lipase 3x10° units/kg

Digestibility trials:

After three months from the start of the experiment, digestibility trails
were conducted using all animals in each group. Grab feacal samples were
collected handily at 8 a.m. hrs for seven successive days from each animal
for chemical analysis and estimation of nutrient digestibilities.The acid
insoluble ash (AlA), an internal marker, was applied to estimate the nutrients
digestibility (Van Keulen and Young, 1977).

Body weight and feed intake:

Animals were shrunk weighed every 2 weeks to the nearest kilogram.
Changes in live body weight and daily gains were calculated throughout the
different experimental periods. Feed intake was recorded biweekly for each
animal in different treatment groups by measuring the residue of feed
introduced.

Blood sampling:

Blood samples were collected from four representive animals after 1,
3 and 6 months of the experimental start for each group. Blood samples were
withdrawn from the jugular vein at 7.00 am before morning feeding. Blood
samples were left at room temperature, to coagulate for one hour then were
shiphted to refrigerator and left overnight to separate clot and serum.
Thereafter, samples were centrifuged for 20 min at 5000 rpm, serum was
collected then stored at —20°C till assay. Serum samples were used for total
proteins, albumin, globulin, creatinine and urea determinations.

Chemical analysis :

Feedstuff, residue and faeces samples were analyzed for moisture,
crude protein, crude fiber, ether extract, and ash according to A. O. A. C.
(1990). While, NFE values were calculated by differences. Serum total
protein, albumin, urea and creatinine were determined according to
commercial kits (from Biomereux, Farance), while globulin was calculated by
subtracting the values of albumin from total protein .
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Statistical Analysis:

The data were analyzed by one-way analysis of variance (SAS
1995).Significant differences were subjected to Duncan's multiple range F-
test (Duncan,1955 ).

RESULTS AND DISCUSSION

Digestibility trials:

Results of nutrients digestibility of buffalo calves fed the experimental
rations with or without yeast supplementation are presented in Table (5)
which indicates that the highest digestion coefficient values for dry matter
digestibility ( DM ) and crude fiber (CF) were recorded for both T1 and T2
groups supplemented with yeast culture, while , the lowest value was that of
T4. However, differences in DM and CF digestibilities for different treatments
did not significant. Similar trend was reported by Khattab et al., (19972%) on
buffalo calves and Gomaa et al., (1998) on lambs. The insignificant increase
in CF digestibility may be due to that yeast supplementation increased
cellulase and amylase activities in calf rumen (Kmet et al., 1992). On the
other hand, Mansour (1995) found that animals treated with Lasalocid alone
or plus Rovimix had higher crude fiber digestibility because Rovimix contains
trace element. Similarly, the highest organic matter (OM), crud protein (CP)
and nitrogen free extract (NFE) digestibilities were recorded for T2 followed
by T1 then T3. Improving digestibility of nitrogen free extract in T1,T2 and T3
may be due to higher allowances than offered to the T4 ( farm —negative
control ). No significant differences were recorded between both yeast
cultures or between T3 and T4 groups (without additives). The present results
agree with those of El Basiony et al, (1998) who reported significant
improvement in CP digestibility when Lasalocid was supplemented to buffalo
calf at a rate of 3 kg/ton feed mixture.

Digestibility of ether extract was significantly (p<0.05) increased by
both yeast culture supplementation compared to the T3 (positive control
ration) and non significant increased with T4 (negative control ration). Similar
results were obtained by Fayed (1995). She found that acid-pack supplement
had significantly higher digestibility values for crude fiber, ether extract and
organic matter in the treated growing buffalo calves compared to the control.

Table (5): Nutrients digestibility (%) for different buffalo calf groups.

Treatment .
Iltem 1 > 3 2 *SE Sig.
Dry matter 61.0 61.2 | 59.5 58.8 2.0 NS
Organic matter 67.3%° | 69.12 | 64.7° | 63.3° 1.8 *
Crude protein 69.2ab | 72.12 | 64.3° | 64.7° 3.1 *
Ether extract 84.12 | 83.82 | 71.1° | 76.2% 5.9 *
Crude fiber 52.4 51.3 | 48.2 47.2 4.2 NS
Nitrogen free extract | 72.52° | 75.02 | 72.62 | 68.7° 2.6 *

a,b Means in the same row with different superscripts differ significantly (P<0.05).

blood serum analysis :
AR
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Values of serum total proteins of treated and control groups are shown in
Table (6). The data indicate insignificant higher values of serum total proteins
of T1, T2 and T3 than that of the negative control T4. These results are in a
good agreement with the findings of Fayed (1995) , Khatab et al., (199735b)
and Salama (1999) who worked with growing buffalos. They reported that
growth promoters did not affect serum total proteins. While, the current
finding are match with this obtained by Hussein (1986) reported that serum
total protein means ranged between 6.2 g/100 ml and 7.4 gm/100 ml for male
growing buffalo.

Table (6) indicates no significant differences between yeast groups
(T1 and T2) and control groups (T3 and T4) in blood serum albumin, globulin
and A/G ratio . Moreover, all blood serum protein and its fractionations (
albumin, globulin and A/G ratio) were within the normal levels .The present
results show that serum creatinine levels are significantly higher in T4 (
negative control ) than those of both treated groups (T1 and T2) during the
whole experimental period .It may due to that yeast supplement caused
increased in body muscle mass and its verses highly main daily gain
significant decreased of T1.This agreement with Fayed (1995) who reported
that acid pack -4 way supplement caused significant lower serum creatinine.
While, Khattab et al., (1997) indicated that Lacto sacc had no effect on serum
creatinine .Also, the results in Table (6) show slightly higher mean values in
serum creatinine for untreated groups than those of both treated groups (T1
and T2),particularly the second and third intervals.

Data in Table (6) show gradual slight increase in values of serum
urea with advancing intervals as well as from T1 and go on till T4.The 1st
intervals recorded the lowest values ,while ,the highest values were those of
the last . Results indicated also, insignificant decrease in serum urea levels
in treated groups (T1 and T2 ) than in the control groups (T3 and T4 )
through the different intervals ,it may be due to that yeast cased more protein
retention. Fayed (1995) reported that treated buffalo calves with Flavomycin
or acid pack - 4 did not alter blood serum urea concentration significantly,
which ranged between (38.3-59.3mg %). These results are in a good
agreement with those of Hussein (1986) Badawy (1992) and Khattab et al
(19972 &b),

Growth performance and economic evaluation:

Changes in body weight are presented in Table (7).Total gains were
197.5, 170.0 , 180.0 and 162.0 kg for T1, T3, T2 and T4,respectively.The
differences among groups were not significant. Considering the mean daily
gains, it is obvious that highest value was that recorded for T1( leasture
yeast), while the lowest was that of T4 ( negative control ,APRI allowances)
while both T2 (local yeast) and T3( positive control ,El-Ashry allowances)
showed intermediate values the same trend as in total gain . The
improvement in daily gain for T1 could be attributed to the change of the
rumen fermentation by increasing bacterial activity especially cellulitic
bacteria reflecting better digestion of crude fiber (Table 5) and utilization of
forage (Table 7) and increased flow of the microbial protein from rumen
(Abou Ammou and El-Hosseiny, 1999).
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Table (6): Effect of different experimental treatments on
blood serum parameters.

Time of Treatment
sampling * SE | Sig.
month 1 2 3 4

Total 1 6.40 6.42 |1 6.45|6.32 |0.42 | NS
Proteins 3 6.72 6.65 | 6.57 | 6.60 | 0.21 | NS
(g/dl) 6 7.35 7.42 16.87 | 6.80 | 0.49| NS
1 3.42 3.47 1 3.203.40 | 0.25 | NS

Albumin. 3 3.45 3.52|3.42|3.42]0.22 | NS
(g/dl) 6 3.55 3.52|3.45|3.47 | 0.25| NS
1 2.98 2.95|3.26 {292 |0.31| NS

Globulin 3 3.22 3.13|3.163.18|0.41 | NS
(g/dl) 6 3.80 3.90|3.42(3.33|0.21 | NS
1 1.14 1.13(1.23|1.14|0.10| NS

Albumin / 3 1.11 1.011.06 |1.10|0.06 | NS
Globulin ratio 6 1.02 1.01 {1.04|1.03|0.06 | NS
1 0.86 0.65|0.66 | 0.93|0.16 | NS

Creatinine 3 0.94 0.981.10|1.30|0.26 | NS
(mg/dl) 6 0.93b 1.10°/1.302|1.502| 0.31 | *

b

1 36.4 38.4|139.4 427 | 6.2 | NS

Urea 3 38.9 39.6 416 |43.3| 7.5 | NS
(mg/dl) 6 41.0 41.9|42.0|45.0| 4.4 | NS

a ,b Means in the same row with different superscripts differ significantly (P<0.05).

Daily gains presented in Table (7) indicate that using El Ashry
allowances (T3) without any yeast supplementation resulted mean daily gain
through the experiment being 1.000 (kg), which formed 111.1% of that
recorded for APRI (1997) allowances group (T4).However, differences
between T1 & T3 and T2 and T3 were found to be 8.8 and —-5.4% although
the three groups had the same plane of feeding with or without yeast
supplements.Using El Ashry(1980) allowances with imported leasture yeast
supplement resulted 9.7% higher growth compared to its positive control (T3)
and 21.9% higher growth than the negative control (T4).While, local bakery
yeast groups showed 5.3% higher mean daily gain than T4 and -5.2 % lower
daily gain than of T3.

It worth mentioning that T1 always surpassed T3 and T4 in daily gain,
this improvement in daily gain may be due to different components of
leasture yeast which effect on ruminal microbial efficiency which is reflected
on organic matter and crude protein digestibility. Olson et al., (1992)
indicated that yeast culture supplementation can increase true rumen organic
matter digestibility and resulted in greater microbial efficiency. Results
obtained for average daily gain were higher for the different treatments than
those reported for buffalo's calves by El-Feel et al., (1999). However,Results
of the present study were in agreement with those obtained by Ragheb et al.,
(1989) , Drennan and Moloney (1993) and Khattab et al., (19972 &) who
reported that yeast culture supplementation increased average daily gain.
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Results of present experiment Table (7) indicated that feed
conversion ( Kg DM/ Kg gain ) was improved by adding yeast ( particularly
the imported one ) in feeding system .The best feed conversion ratio was
obtained with T1 followed by T 2 and T3 ,respectively . However, the highest
(p<0.05) feed consumed to produce one Kg of body weight was recorded for
negative control,APRI allowances (T4). This could be explained by the
positive effects of the promoter on the digestion of different nutrients and
consequently metabolism leading to a significant improvement in the
efficiency of feed utilization. Also, the high allowances of El-Ashry led to
better feed conversion for its better effect on the feed intake ,digestibility and
gain comparing with T4 .These results are in harmony with those of Delfino
et al., (1988) , Flachowsky et al., (1990) and Fiems et al., (1995) on the effect
of growth promoter's supplement for cattle.

The economical efficiency values which were calculated as a ratio
between price of the weight gain and the cost of feed consumed are
presented in Table (7). The Results indicated that T1 and T3 had
insignificantly higher values than T2 and T4. Moreover, for untreated groups
T3 (El-Ashry allowances, 1980) showed a high value of the economical
efficiency when compared with T4 (APRI allowances, 1997 ).However, these
results are in harmony with those of Khattab et al., (19972&) concerning the
effect of yeast of buffalo male calves.

Table 7. Growth performance and economical efficiency of
buffalo calves fed on different dietary treatments.

- 12'reatme3nt . +SE | Sig.
Initial weight (kg) 236.5| 233.3[223.0 [ 223.0 | 31.0 | NS
Final weight (kg) 434.0] 404.0 | 403.0 | 385.0 | 46.7 | NS
Total gain (kg) 197.5[ 170.0 | 180.0 [ 162.0 [ 22.3 | NS
Mean daily gain (g) 1097| 948 | 1000 | 900 123 NS

Daily dry matter intake (Kg) 8.0° | 8.1k | 85 | 9.02 | 0.41 S

Feed conversion ( DMI/ gain) |7.38°| 8.54b | 8.56° | 10.002| 1.0 S

Economical efficiency 201| 196 | 201 | 1.96 | 0.35 NS

a ,b Means in the same row with different superscripts differ significantly (P<0.05).
These results support the recommendation of implementing these

promoters in the current feeding systems of the Egyptian buffalo calves with
balanced feed.
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