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ABSTRACT

The present study investigates the effect of yeast (Saccharomyces cerivisea) autolysate (YA) on digestibility, rumen
fermentation specially rumen microflora, blood parameters and growth of both suckling and growing buffalo calves Twelve
suckling calves with an average body weight of 35.5+0.5 kg were randomly divided to three groups (4 calves each). The
experimental period was divided into two phases, the first phase lasted 90 days after calving whereas, the second phase lasted
150 days started by weaning calves (90 days of age). In the first phase, animals in all groups suckled whole milk (WM) twice
daily in addition to starter and berseem. In the second phase, animals were fed the basal rations composed of concentrate feed
mixture (CFM), rice straw (RS) and berseem (Br). The experimental rations were R1: WM (control), R2: WM+ 5 ml of YA/h/d
(5ml equal 1 gram of YA) and R3: WM +7.5 ml of YA, in the first phase. While during the second phase, the rations were R1:
basal ration (control), R2: basal ration +35 of YA and R3: basal ration +50 ml YA. The results showed that addition of YA
increased (P<0.05) digestibility of CP and CF, but it had no significant effect for other nutrients. The nutritive value as T DN was
significantly (P<0.05) increased by addition of YA. Blood parameters (GPT, GOT and creatinine) and rumen fermentation were
not affected by addition of YA except rumen pH which was significantly (P<0.05) higher for animal fed rations contained YA
compared to the control. In the first phase, weaning body weight was significantly (P<0.05) increased by YA addition, on other
hand, final body weight and ADG were not affected in the second phase. Feed conversion, daily profit, relative feed cost and
relative daily profit were improved by treatment. Bacteriological examination revealed that the addition of YA decreased total
aerobic bacterial count but it significantly (P<0.05) increased Lactobacillus count in feces of treated suckling calves with YA
compared with control. Also, Lactobacillus count was significantly increased while; total number of aerobic bacteria was
decreased in rumen fluid of growing calves by addition of YA. In vitro sensitivity of YA on the isolated three E. coli strains from
control group revealed that there is strain variation in this respect as one strain (027) showed the lowest count after treatment
with yeast (less than 10 CFU) and the other two strains (0127 and un- typed strain). Results obtained revealed that using YA as
feed additives for suckling and growing buffaloe calves tended to increase average daily gain, improved feed conversion and get
more profit relative to feed cost or a relative daily profit. Moreover, addition YA appeared to decrease of aerobic bacteria with
increase Lactobacillus.
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INTRODUCTION

Fungi/yeast culture is among many microbial

they provide competitive binding sites for pathogens
causing themto pass throughthe intestine, thus decreasing
attachment and colonization (Newman, 1994).

species which have been approved as feed additives
(Dawson, 1992). Vitamins, enzymes and some
unidentified co-factors contained in yeast cells may
improve rumen microbial activity, gut health
parameters, increase rate of digestion and growth
performance (Frizzo et al., 2010; Kawakami et al., 2010
and Frizzo etal., 2011).

Yeasts (Saccharomyces cerevisiae) have been fed
to animals either in the form of yeast by-products
(breweries or distilleries) or commercial yeast products
specifically produced for animal feeding such as yeast
extract (YE) and yeast cultures or autolysate (Peppler,
1983). The YE is the common name for various forms of
processed yeast products. it consists of the intracellular
contents of yeast cell, with the cell wall removed.
However, autolysates consist of both the intracellular and
cell- wall fraction (Charlie, 1998). The cell wall
constituents present of 15-20% of the cell's weight (on
DM basis), it consists of glucan (1, 3 - 1, 6 B—glucan),
mannans and small amount of chitin (Yannikouris et al.,
2004). The polysaccharides {(1, 3)-(1, 6) B-glucan} have
the ability to bind mycotoxins (Yannikouris et al., 2004 &
2006) and they have therapeutic properties on animal, fish
and birds including anti-microbial, anti-inflammatory,
anti-carcinogenic, and they accelerate wound healing
(Brow and Golden, 2003; Yoshida et al., 2005; Chen and
Sevoiur, 2007). However, mannan oligosaccharides
provide favorable condition for beneficial intestinal
Lactobacillus spp. (Flickinger and Fahey, 2002). Also,

Autolysis process means self- degradation of
cellular constituents of a cell by its own enzymes
following the death of cell, so this process begins with
the death of the cell. At first, disorganization of
membranous systems of the cell occurs. This permits
the enzymes to contact with cellular constituents which
are degraded and rendered soluble. However, yeast cell
contains a wide of protein degrading enzymes which are
located in vacuoles. Protease enzyme attacks proteins
and breaks peptides and amino acids. Likewise,
nuclease degraded RNA and DNA into nucleosides,
mononucleotides and poly nucleotides. However,
glucanase and proteinase enzymes degrade the cell wall
to glucans and mannoprotein, which causes the cell wall
to become porous. The autolysate leaks through the cell
wall into the surrounding medium and the degradation
process of cellular components continues to occur in the
surrounding medium (Sommer, 1998).

Many researchers reported that yeast culture
improved feed intake by cows (Robinson and Erasmus,
2009 and Ayad et al., 2013); feed conversion, feed
efficiency, growth rate of cows (Lascano et al., 2009)
and nutrient digestibility (Wohlt et al., 1991) in cost
effective manners (Hutjens, 2003). Ghazanfar et al.
(2015) concluded that the average fecal population of
Lactobacillus was greater in dairy heifers fed on milk
supplemented with yeast than in control group. Yeast
nucleotides had beneficial effect on feces scores;
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moreover the total bacterial count increase in calves
receiving inulin in diet (Barbara Krél, 2011). The aim of
the present study is to throw the light on the effect of
yeast autolysate on buffalo’s calves’ performance and
the total aerobic bacteria and Lactobacillus count in
feces and rumen fluid of calves

MATERIALS AND METHODS

The present research was performed at Seds
Research Station, Beni Sueif Governorate, Animal
Production Research Institute, Agricultural Research
Center, Ministry of Agriculture. Twelve suckling

buffalo calves with an average body weight of 35.5+0.5
kg were distributed at random into three similar groups
(4 calves each). The experimental period was
considered into two phases; the first lasted 90 days after
calving while the second lasted 150 days started from
weaning (90 days of age). In the first phase, animals in
all groups suckled whole milk (WM) twice daily in
addition to the starter and berseem (Br). While, during
the second phase, animals were fed a basal ration
containing concentrate feed mixture (CFM), rice straw
(RS) and berseem (Br). The chemical composition of
feed ingredients is shown in Table (1).

Table 1. Chemical composition of feed stuffs ingredients.

Feedstuffs DM%.

Chemical composition on DM basis,%

OM CP CF EE NFE ASH
Concentrate feed mixture (CFM)* 91.15 91.89 15.79 13.90 3.87 57.58 8.11
Rice straw (RS) 91.02 85.31 451 35.61 1.29 43.90 14.69
Berseem (Br) 18.00 87.83 13.47 21.16 2.13 51.07 12.17

e CFMcontained: 24%yellowcorn,35%un-decorticated cotton seed meal,5%lineseed meal , 20%wheat bran, 10% rice bran, 3%
sugar cane molasses, 2% lime stone and 1% sodium chloride.

The experimental rations in the first phase were,
R1: WM (control), R2: WM+bml of yeast autolysate
(YA)/head/day (5ml of YA suspension equal 1 gram of
YA) and R3: MW+7.5 ml of YA/head /day. In the second
phase, the experimental rations were R1: basal ration
(control), R2: basalration +35 ml of YA/head/day and R3:
basalration +50ml of YA/head/day. Animals were fed on
experimental rations to cover energy requirements
accorrding to Ghoneim, 1967. The autolysate solution of
active dry yeast was prepared by suspend 200g of dry
yeast in one liter distilled water. The suspension was
incubated at 55-60°C for 20 hrs. (Tanguler and Erten,
2008) and 10% NaCl was added to the suspension. The
pH was adjusted to 5 using 2N NaOH and /or 2N HCI
(Cahyanto et al., 2011).

A digestibility trialwas conducted at the end of the
second stage. Digestibility coefficients of nutrients were
determined using acid insoluble ash (AIA) as amarker
(Van Keulen and Young, 1977). Fecal samples were
collected via the rectum twice (8 am and 4 pm) day from
each calf during the last 7 days. Feces samples were dried
in an electric forced air oven. The dried samples were then
ground and composited for chemical analyses. The dry
matter (DM), crude protein (CP), crude fiber (CF), ether
extract (EE) and ash offeed ingredients, rations and feces
were analyzed according to A.O.A.C. (1995). Rumen fluid
samples were collected from each animal by a stomach
tube at 4hrs post-feeding from each animal at the end of
the digestibility trial. Ruminal liquor pH values were
immediately measure by HANNA pH meter, model (HI
8424). Ruminal ammonia nitrogen was immediately
determined according to Conway (1963). Rumen fluid
samples were kept frozen at -20-C for the analysis of total
volatile fatty acids concentration by the steam distillation
methods (Warner, 1964). Blood samples were collected
from the jugular vein at 4hrs post-feeding and centrifuged
for 20 min. at 3000 r.p.m. The supernatant was frozen and
stored at -20-C for subsequent analysis. ALT, AST and
creatinine were determined by colorimetric method
according to Reitman and Frankel (1957) and
Schirmeister et al. (1964).

Bacteriological studies: at the end of the first phase
fecal grab samples were collected from each animal to
study: I-Enumeration of Lactobacillus spp. in feces of
animals of the first phase: It was done according to
(Mirlohi et al., 2008) using de-Mans Rogosa Sharpe
(MRS) media. ll-Enumeration of total aerobic bacterial
count in the feces ofanimals of the first phase: It was done
according to (Ghazanfar et al., 2015). lll-Determination
of totalaerobic bacterial countand Lactobacillus count in
the ruminal juice of animals of the second phase: The
technique described by (Barbara Krdl, 2011) for
determination of TABC and Lactobacillus count in the
rumen juice using MRS and nutrient agar media was
followed. IV-Isolation, identification and serogrouping of
E. coli from fecal swabs of control calves: It was done
according to (Quinn, et al., 2002 and Edwards and Ewing,
1972) for isolation, identification and serogrouping of E.
coli isolates from fecal swabs of control calves to use
three E. coli isolates for studying the effect of YA on
them experimentally ( In vitro). V-In vitro detection the
effect of YA on E. coli strains: It was done by the tube
dilution methods according to (Cruickshank. et al., 1975).

Collected data were statistically analysed according
to Snedecor and Cochran (1980) using one way analysis
of variance using following the following model:

Yij=pt Tite;;

Where: Yj; is the analysed parameter, p is the overall
mean, T; is the treatment effect and e;; is the
experimental error. Measured parameters were
processed using the general linear model of
SAS (2001) program. Differences among
means were statistically compared for using
Duncan’s test (1955).

RESULTS AND DISCUSSION

Digestibility coefficients and feeding values:

Nutrients digestibility and feeding values of
experimental rations fed during the second phase are
presented in Table (2). Feeding diets with YA had no
significant effect on digestibility values of DM, OM, EE
and NFE; while; digestibility values of CP and CF were
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significantly higher (P<0.05) for calves fed rations with
YA (R2 and R3 vs. R1). This improvement in digestibility
may be due to the positive impact cell wall on immune
systemof livestock (Morrison et al. 2010), the higher pH
value by YA supplementation (Table 3) could responsible
in making ruminal environment more favorable for activity
of cellulolytic bacteria (Stewart, 1977) and/or may be due
to the role of yeast cellwall poly saccharides (1, 3) (1, 6) B-
D- glucan in animal nutrition and its ability to bind or
adsorb mycotoxins and detoxify animal feed (YanniKouris
etal.,2004). Intracellularcontents are rich in amino acids,
vitamins and trace minerals; these could play as growth
stimulants for microorganisms (Dawson, 1992). However,
comparable studies evaluating effects of supplemental
hydrolyzed yeast cell wall on digestion are limited. Swartz
etal. (2016) reported that cows fed daily supplementation
of enzymatically hydrolyzed yeast increased (P<0.06)
apparent digestibility of DM (55.6 vs. 54.1+0.8), OM (58.9
vs. 57.5£0.6), NDF (52.6 vs. 50.8+0.8) and ADF (46.8 vs.
45.2+0.9) compared to supplementation. No significant
(P<0.05) effects of enzymatically yeast cell wall on
digestion of DM, OM, NDF and N of steers were observed
by Salinas-Chavira et al. (2015). Also, Merrill et al. (2007)
recorded that yeast cell wall did not affect (P>0.13) DM,
OM, or NDF digestibility. Mir and Mir (1994) and Kawas
etal. (2007) reported similar results with yeast culture. An
increase in fiber digestion by steers was however observed
by Lei etal. (2013) when their diet was supplemented with
yeast cell wall. Yeast supplementation consistently
enhanced fiber digestion across a variety of diets and
feeding practice (Zinn and Borquez, 1993; Plata et al.,
1994 and LOpez-Soto et al., 2013). On the other hand, the
apparent digestibility of DM, OM, CP, CF, NDF, ADF,
cellulose, and hemicellulose were also greater (P< 0.05) in
the diets containingmannan oligosaccharides (MOS) than
in the control diet during rabbit fattening period (Bovera et
al., 2012).

Table 2. Apparent digestibility and nutritive values
of experimental rations as affected by YA
supplementation.

Treatments

Item R1 R? R3 +SE
Digestibility coefficients %:

DM 58.89 60.60 61.11 2.545
oM 6259 6193 65.06 3.838
CP 56.01° 61.17° 64.46* 1.065
CF 58.18° 65.54* 64.81* 2.127
EE 76.35 7884 8115 2.843
NFE 66.29 64.45 7347 3.116
Nutritive value %:

TDN 590.63° 60.89° 65.57*° 1.695
DCP 743 812 843 0.311

4and® means in thesame row bearing different superscript are
significantly (P<0.05) different .
R1:control, R2:35ml yeast autolysate and R3:50 ml yeast autol ysate.

The nutritive value (TDN) of experimental
rations was significantly (P<0.05) improved by feeding
ration with 50 ml YA, while, the increase in TDN value
was not significant for animals fed R2 ration contained
35 ml YA (Table 2), this may be due to high
digestibility of fiber and protein. The digestible crude
protein (DCP) value was insignificantly higher for

animals fed R2 and R3 compared with control. Shwerab
et al. (2010) reported that the nutritive values (TDN and
DCP) of rations for lactating cows were significantly
increased by addition dried yeast. The same findings
were recorded by El-Kousy et al. (2010) who found that
addition of yeast culture to ration of Friesian calves
resulted in insignificant increases in TDN and DCP.
Rumen parameters

Addition of yeast autolysate significantly
(P<0.05) increased ruminal pH values, while the
concentrations of ruminal NHs-N and total volatile fatty
acids (TVFA,s) were not significantly affected (Table
3). Similar findings were also reported by Williams et
al. (1991) who found that addition of yeast culture to
steers diet increased (P<0.05) ruminal pH and had no
effect on concentration of ruminal VFA. Also, Merrill et
al. (2007) reported that increasing yeast cell wall
supplementation from 20g/h/d to 60g/h/d didn’t affect
(P<0.01) ruminal NH3-N, pH or total VFA,s. However,
Was et al. (2014) found that ruminal pH and total
VFA,s not affected when cows were fed ration
containing dead yeast compared to the control, but
ruminal NH3-N was significantly increased with
supplementation with live or dead yeast. On the other
hand, calf fed diet Supplemented with yeast culture
decreased (P<0.05) ruminal pH and increased (P<0.05)
VFA concentration, while, NH3-N concentration was
not affected (Abdel-Khalek et al., 2000).

Table 3. Effect of YA on ruminal parameters.

Treatments
Item = =7 3 +SE
pH 6.24° 6.62%  6.63% 0.098
NH3-N, mg/100 mi 12.26 1047 12.08 1.29
TVFA’s,mmol/ 100 ml  105.13 102 93.13 8.27

aand® meansin thesame row bearing different superscript are
significantly (P<0.05)different.
R1: control, R2:35ml yeast autolysate and R3:50 ml yeast autol ysate

Blood parameters

The values of blood constituents {GOT (AST),
GPT (ALT)} and creatinine are illustrated in Table (4).
Addition of autolysate had no significant effect on
GOT, GPT activity and creatinine, this may be due to
the normal physiological state of liver or kidney
function. These results are in accordance with Boyed et
al. (2016) who reported that the addition of Agrimos
(yeast cell wall) to the diet of steers had no effect on
blood parameters (urea nitrogen, creatinine and uric
acid). Also, Abdel-khalek et al. (2000) and Shwerab et
al. (2010) illustrated that addition of yeast culture did
not affect activity of GOT and GPT in plasma of calves.

Table 4. Effect of YA on blood parameters.

Treatments
Item =1 =7 =8 +SE
GOT,U/L 42.16 49.18 39.14 5.63
GPT,U/L 27.73 33.28 26.60 3.24
Creatinine, mg/100 ml 0.85 0.96 0.74 0.091

R1: control, R2:35mlyeast autolysate and R3:50 mlyeast autolysate

Calwes performance:

Effect of YA on performance of calves is shown in
Table (5). Atthe first phase, dataindicated that the values
of weaning live body weight, total and average daily gain
(ADG) were significantly (P<0.05) higher for calves fed
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rations supplemented with YA and the highest values were
observedwith (R2). While, in the second phase, final body
weight, total gain and ADG were insignificantly higher for
R2 and R3 ration compared with control (R1). An
autolysate of Saccharomyces cerevisiae, enriched in cell
wall fragments, improve animal performance. Different
mode of action of yeast and its derivatives (pathogen
binding, influence on gut morphology, immune
modulation and prebiotic effects in the rumen) contribute
to the improvement of animal health and performance
(Spring et al., 2000; Davis et al., 2004; Rozeboom et al.,
2005; Singh et al., 2008 and Srinivas et al., 2013)

Data in Table (5) revealed that feed conversion
was improved by YA supplementation. The same trend
was observed with daily profit, relative feed cost and
relative daily profit. Similar studies regarding the
evaluation of the effect of YE on feedlot growth
performance of feedlot are limited. Salinas-Chvira et al.
(2015) did not find significant differences in growth
performance during an initial 139 day period; however,
ADG was improved by feeding enzymatically hydrolyzed
yeast fromd 139 to d 229. They proposed that increased
feed intake was the reason for improved ADG. Similarly,
ADG and gain efficiency were improved in feedlot steer
fed 2 or 5g/h/d yeast cell wall product as reported by
Aragon et al. (2016), Lei et al. (2013) and Finck et al.
(2010). Minor effect of including yeast cell wall extract
on growth performance of pig (Park et al. 2016).
Moreover, the improvement of growth performance of
piglets was recorded by Gerritsen et al. (2012) and Eicher
et al. (2006) after yeast cell wall addition on d-14 post-
weaning. On the otherhand, Boyed et al. (2016) obsernved
that the addition of Agrimos (yeast cell wall produced
from Saccharomyces cerevisiae contained mannan
oligosaccharide and B-glucan) to diet of steers had no
effect on final body weight and average daily gain, but
feed efficiency was decreased (P<0.19), and inclusion of
celmanox (enzymatically hydrolyzed yeast product) had
no impact on growth performance in pig, but it reduced
overall mortality resulting in net return (Levesque et al.,
2016). Also, Eicher et al. (2010) reported that growth
performance and feed efficiency of dairy calves fed yeast
cell wall B-glucan did not significantly differ (P>0.05)
compared to control. Likewise, no significant differences
were found in ADG of calves consumed milk replacer
supplemented with 10g mannan oligosaccharide/calf/day
(Morisson et al., 2010).

Bacteriological results

Using of feed antibiotics in calf milk replacer
was applied to prevent the high mortality of calves
caused by their poor immunity as well as bacterial
infections of digestive and respiratory tracts. Ruminant
diets are often fortified by yeast products such as yeast
culture and live yeast as a rumen fermentation
stimulant, modulator or performance enhancer. The
most commonly used yeast species is Saccharomyces
cerevisiae, also known as baker’s yeast (Stone, 2002).

The results in table (6) revealed that the addition
of YA (5-7.5ml / head) in the first phase decrease the
total aerobic bacterial count (TAB) and significantly
increase of Lactobacillus count in the feces of animals

supplemented with YA in comparison to the control. In
the second phase, lactobacillus count in the rumen fluid
of calves significantly increased compared to the control
while, TABC significantly decreased for calves fed
ration contained YA (Table 6). This result was nearly
agreed with Kawakami et al. (2010) who reported that
the addition of yeast strain (CO119) to milk replacer
significantly (P<0.05) decreased calf fecal scoring but
only in the early lactation period.

Table 5. Effect of YA on growth performance and

economic efficiency of calves.

Treatments
Tem RL R2 R3 +SE
First phase:
Experimental period, day 90 90 90
Birth live body weight, kg 35,5 355 35.75 0.618

Weaning live body weight, kg~ 92.5° 97.25%95.00% 0.777
Total gain ,kg 57.0° 61.75%59.25" 0.825
M ean daily gain, kg 0.633°_0.686%0.658" 0.009
Second phase:

Experimental period, day 150 150 150

Initial weight, kg 92.5* 97.25°95.00°0.777
Final live body weight, kg 21325 228 226 16.67

Total body gain, kg, 120.75 130.75 131 16.91

Average daily gain,kg 0.805 0.872 0.873 0.112
Average daily feed intake as fed:

Concentrate, kg 2.675 2.845 2.808
Straw, kg 0.925 0.982 0.971
Berseem, kg 6.9 7.430 7.240
Yeast autolysate, kg 0.000 0.007 0.010
Mean DM | intake, kg 4522 4810 4.748
Feed conversion (DM I kgtainka) 5.618 5.516 5.438
Economic efficiency:

Price of daily gain,LE 28.18 30.52 30.56
Daily feed cost, LE 9.39 10.09 10.01
Feed cost/kg gain,LE 11.66 11.53 11.47
Daily profit,LE 18.79 20.47 20.55
Relative feed cost, %* 100 98.89 98.37
Relative daily profit,%** 100 108.97109.37

4P and® Meansin the same rowbearing different superscript are
significantly (P<0.05differnt.*Relative feed cost, %=Feed cost,

LE/kg gain (R2or R3)/R1. **Relative daily profit,%0=Daily profit
LE (R2, orR3)/R1. The price of concentrate feed mixture
=2950LFE/ton, rice straw=500LE/ton, berseem=150LE/ton, onekg
of daily gain =35 LE, YA=15LFEKkg,

Tabe 6. Awrage of lactobacillus and total aerobic becterial
in the examined fecal samples (first phase) and
ruminal juice (second phase) of calwes.
First phase Second phase
R1 R2 R3 R1 R2 R3

0 5ml  7.5ml 0 35ml  50ml

YA/h YA/h YA/ YAh YAh YA

Lactobacillus  7x107 11x108 25x109 5x10° 6 x10° 12x10°
spp. + 4x 10€ +8x107 +4x104+2 x10” + 5x10°+11 x10°
TAB 10x109 5x107 3x105 32x10° 13x10° 9x10°
+ 3x 10€ +3x 107 +1x 106+ 9 x10%+ 7 x10%+ 5 x10°

Bacteria

Results in this study are in agreement with those
obtained by Ghazanfar et al. (2015) who concluded that the
average fecal population of lactobacillus was greater in
dairy heifer fed on milk supplemented with yeast than in
control group. Yeast nucleotides had beneficial effect on
feces scores, moreover the total bacterial count increase in
calves receiving inulin in diet (Barbara Krol, 2011).
Supplementation of yeast culture (Levucell SC 20) 0.5
g/animal/day in the diet of graded Murrah buffalo bulls
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increased the microbial population in the rumen (Singh et
al., 2008 and Srinivas et al., 2013). On the other hand,
Shin-Ichietal. (2011) showed that thenumbers of aerobic
bacteria, coliform, bacilli and clostridia were not affected
by supplementing of yeast strain (CO119). In vitro
sensitivity of the YA on the isolated three E. coli strains
from controlgroups (Table 7) revealed that there was strain
variation in this respect as one strain (027) showed the
lowest count after treatment with YA (Less than 10 CFU)
and for the other two strains, the count significantly
decreased from 1.84 x 109 to 1.36 x 103 and from 6.8 x
109 to 4.8 x 109 for the strain (0124) and the (un-typed
strain) respectively. Spring et al. (2000) and Barbara Krol
(2011) proved that numerous strains of Escherichia coli
and Salmonella are attached to MOS (mannan-
oligosaccharides) in vitro. Also, Ganneret al. (2013) noted
that yeast cell wall fractions and YA products have been
proposed to bind enteropathogenic bacteria and thereafter
to possess prophylactic properties in the gut for the control
of selective pathogenic bacteria such as E. coli and
Salmonella. Among numerous candidate technologies,
probiotics are thought to be prospective substitutions of
antibiotics (Callaway et al., 2004).

Table 7. Effect of YA on E. coli strains (in vitro)

E. coli Bact. count CFU  Bact. count CFU
serogrouping without treated by YA treated by YA
027 19.2 x 108 Less 10 CFU
0124 1.84 x 109 1.36 x 103
Un-typedstrain 6.8 x 109 4.8 x 109
CONCLUSION

Results of this experiment revealed that the
addition of YA for either sulking or growing buffalo
calves tended to increase average daily gain, improve
feed conversion and get more profit as a relative to
feed cost or relative daily profit. Moreover, addition
YA appeared to decrease aerobic bacteria and increase
Lactobacillus. So it is recommended to use 5 ml /h/d
and of YA for suckling and 35 ml /h/d for growing
calves for improving their performance.
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