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SUMMARY

Sixteen newly born buffalo calves were left with their dams from birth till day 14, then
removed and divided into four similar groups{4calves,each) according to weight and sex.
which assigned randomly to four treatments(T). Tested groups were suckling calves on 3
liters of buffalo milk / calf / day without additives (control. T,), with added live dried
baker's veast (Saccharomyces cerevisiae ; 5g /calf /d) (LDY;T3), with added yeast (Saccha-
romyces cerevisige ) culture Diamond V “XP"* (40g/ calf/ dY(DVYC; T, ) or with acidifi-
cation of the milk (just before feeding )by 1 mi of an 85 % solution of formic acid /letter +
addition of 3g live dried baker’s veast /calf /d (T,). All calves were offered a mash calf
starter for ad libitum intake (as a group feeding ), from the start of the trial till weaning at
86 kg body weight, with water available all time. Daily feed intake (for ¢ach group ) and
biweekly body weight (for each calf) were recorded. Jugular blood samples were taken from
cach calf at day 60 from the beginning of the experiment and at weaning to determine some
plasma constituents. Results indicated that daily gain was improved by 6.0land 11.01% due
to addition of LDY to natural or acidified suckling milk: while it was increased by 3.5 %
due to DVYC inclusion. respectively. relative to the control. DM intake of both milk &
starter was reduced by17.4 and 14.3% due te addition of LDY to natural or acidified rearing
buffalo milk. while it was reduced by 25.7% due to DVYC supplementation, respectively as
compared to the control. Feed conversion as (kg DM / kg gain ) was improved by 23.33 and
28.79% due to adding LDY io natural or acidified rearing milk; while it was improved by

" 32.17% due to DVYC addition, réspectively. Plasma total protein & globulin concentrations
tended to increase, while plasma urea tended to decrease with each of the tested additives.
LDY addition tended to increase plasma albumin and decrease plasma creatinine. Total
cholesterol and calcium concentrations and GPT activity of plasma were not affected by
treatments while GOT activity and phosphorus level tended to decrease with LDY addition.
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INTRODUCTION

Among the management strategies to
reduce rearing costs of suckling calves is
the early intake of high grain diets beside
restricting the consumption of dam’s milk
as to accelerate the development of rumen
function. On the other hand. it has been
suggested( Sevmour ef ai.. 1993) that nu-
trients provided by yeast cells (e.g. vita-
mins and aminn acids) may have possibily
aided the growth of beneficial gut micro-

organisms and the establishment of nor-
mal gut fermentation, thereby reducing
stress and digestive upset. Furthermore,
deveiopment of rumen function prior to
weaning may be aided by a supply of B
vitamins and other microbial metabolites
such as those found in baker's yeast,

ON the other hand. organic acids ( cit-
ric. formic and propionic ) are commoniy
used for acidification of milk of suckling
calves as to provide for a more desirabie
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pH in the gastrointestinal tract which
may aid digestion (Thickett et af..1980).
Also, { Skrzhivanova et al., 1990 )}re-
ported that ease of absorption of nutrients
and increased appetite for concentrates
are advantages of acidification of rearing
milk which may facilitate the develop-
ment of the digestive system, especially
the rumen, ensure more effective utiliza-
tion of plant feed and increase growth.

So, the aim of this work was to study

the effect of addition of Saccharomyces
cerevisiae either as live dried baker’s
yeast in natural or acidified rearing buf-
falo milk or as yeast culture ((Diamond V
“XP" ) in natural rearing buffalo milk on
the performance and some blood plasma
constituents of suckling buffaio calves.

MATERIALS AND METHODS

Sixteen newly born buffalo heifer and
bull calves belonging to the experimental
herd of the milk replacer research center;
Facuity of Agric.; Ain Shams Univ. were
used. Calves were left with dams for 14 d
, then divided randomly into 4 similar
groups (G}, (4 each) according to weight
and sex, and moved to group pens bedded
with rice straw for the duration of the ex-
periment.

From the start of the experiment (day
14), each calf was suckled on 3 liters of
buffalo milk /calf/ day without additives
(control , group 1), with added live dried
baker’s yeast/ LDY , Saccharomyces cer-
evisine) 5 g/calf/day (group 2), with
added yeast (Saccharomyces cerevisiae)
culture (Diamond V “XP") 40 g/calf/day
{ DVYC,; group 3) or with added live
dried  baker’'s yeast 5 g/calfiday with
acidification of the daily amount of milk
by adding ! ml ofan 85% solution of
formic acid / liter of milk: (group 4).

The live dried bakers yeast was secured
from Sugar Integrated Industry Company
{Hawamdia Chemicals Factory) which,
according to the manufacturer, contained

)
| D)

at least 20x10°live cells / g from Saccha-
romyces cerevisige . On the other hand,
Diamond V “XP” yeast culture was a
dried product , produced by Diamond V
Mills ,USA ,which  according to the
manufacturer , composed of yeast {(Sac-
charomyces cerevisiae , about 500 x 10°
live cells / g) and the media on which it
was grown (ground yellow corn , homing
feed , corn gluten feed , wheat middling ,
rye middling , diastatic malt , corn syrup
and cane molasses ) and other vitamins ,
amino acids and minerals due to fermen-
tation.

" A mash calf starter (Table 1) was of-

fered for all calves as a group feeding,
once daily for ad libitum intake from the
start of the experiment till weaning ;
while feed refusals of each group were
measured once daily. Water was available
at all time.

Daily amount of milk of each calf was
offered twice daily (2 liter at 7 a.m. and 1
liter at | p.m.). The daily amount of addi-
tives of each calf (groups 2,3 and 4) was
added to only one liter from moming milk
while acidification of milk fed to calves
of (G4) was performed for all the daily
amount of milk just before feeding . At
weaning (86 kg body weight) the daily
ameunt of milk was reduced to become 2
liters /day for 3 days and thereafter was
reduced again to become 1 liter/day for
another 3 days, then mitk feeding was
stopped .

Calf starter, LDY and DVYC were
analyzed for dry matter, crude protein,
crude fiber, ether extract, ash and nitrogen
free extract, according to A.Q.A.C. meth-
ods {1984); while rearing milk was ana-
lyzed for total solids % (Majenier method
laboratory manual 1949),total protein and
ash % (Ling 1963), fat %  (Gerber
method for milk according to British
Standard Institution 1931 ) and lactose
{by calculation). Chemical composition of
calf starter, live dried baker s yeast, veast
culture (Diamond V XP") and rearing
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mitk is found in (Tables 2&3). Calves
were weighed as they began the study
(day 14) and every 14d thereafter till
weaning .

Jugular blood samples were taken from
each calf at day 60 from the beginning of
experiment and at weaning in glass tubes
containing EDTA. Blood was centrifuged
just after taken to obtain plasma which
stored (-20°C) until analyzed for total
protein (Henry et al, 1974) .albumin
(Doumas er al,1971),globulin {by calcu-
lation), (A/G) ratio (by calculation},urea
(Fawcett and Scott,1960), creatinine

(Bartles et al.,1972) ,calcium (Gindler and
King,1972), phosphorus (Yee,1968),
cholesterol (Allain er al., 1974),GOT&
GPT (Reitman and Frnkel,1957) .

Data of initial body weight, weigh gain
and age at weaning were analvzed as one
way analysis of variance. Data of daily
gain were analyzed within each period as
one way analysis of variance, while data
of plasma constituents were analyzed as
repeated measurements, using general
linear procedure of SAS (1995). Differ-
ences among means were evaluated using
Duncan (1955).

Table 1. Ingredient composition of experimental calf starter.

Ingredient %, as fed
Yellow corn 65.0
Wheat bran 10.0

Soybean meal 15.0
Salt 1.5
Limestone 3.0
Mineral mixture 0.5

Table 2, Nutrieat chemical composition of experimental calf starter and additives.

Nutrient % of DM
ltem 58 ——O6M  Ash  CP CF  FE NFE
Calfearier 0236 9237 744 1706 452 347 6752
LDY 9214 9562 438 4870 451 092 4149
DVYC 89.40 478 1507 630 375 7010

95.22

Table 3. Chemical composition of buffalo milk used in suckling experimental calves,

Component %, as fed
Total solids 16.74
Protein 417
Ash 0.76
Fat 6.90
Lactose 491

kad
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RESULTS AND DISCUSSION

Results of performance of suckling
buffalo calves are found in (Table 4).
Daily weight gain of calves increased by
6.01 % relative to the control due to LDY
supplementation of rearing milk, Moreo-
ver, when acidification of rearing milk
associate such  supplementation (T,)
additional increase in daily gain oc-
curred as to be the difference from the
control group 11.01 %. Addition of
DVYC to suckling milk increased daily
gain by 3.5 % relative to the control . Dit-
ferences among treatments, however,
were insignificant.  Despite the higher
weight gains (till weaning at 86 kg BW )
of calves in groups 2,3 & 4 , age at
weaning was either similar (group 2) or
even decreased (groups 3 & 4)ascom-
pared to the control . This is due to higher
daily gains of calves in these groups rela-
tive to the control {(Table 4). However,
lack of significance among treatments,
concerning growth data may be due to
large within-treatment variation as indi-
cated by high SE’s. It has been suggested

(Seymour ef al., 1995) that nutrients pro-
vided by yeast cells (e.g. vitamins and
amino acids) may have possibly aided the
growth of beneficial gut microorganisms
and the establishment of normal gut fer-
mentation, thereby reducing stress and
digestive upset. Furthermore, develop-
ment of rumen function prior to
weaning may be aided by a supply of B
vitamins and other microbial metabolites
such as those found in baker's yeast.
Butler and stone (1990) indicted that
DVYC and live yeast cells contain con-
siderable amount of active phytase ;
which can increase the available phospho-
rus due to plant phytate hydrolysis and
can reduce plant phytate’ ability to chelate
cation minerais like calcium, magnesium
and zinc in the form of phytin ; which in
turn can easily make a significant contri-
bution to mineral availability. Also,
Streeter and McClung (1979) reported
that ,adding DVYC increased average
daily gains over an 87 day period of
suckling calves from 2.24 lbs for con-
trols to 2.50 for treated calves.
Moreover, ( Ruppert ef al., 1994).

Table 4. Performance of suckling buffalo calves as affected by milk additives.

Treatment
Item . Live yeast &
Control Live yeast  Yeast culture acidified milk
Initial weight, kg 43.38°+ 4.82 40.25°+8.22 41.50°+8.58  40.75°+3.20
Final weight, kg 86.00 86.00 86.00 86.00 .
Weight gain, kg 42.50°+ 4.65 45.75°+8.22 44.5°+8.58 4525320
Age at weaning, d 125.75°£18.19  126.00°+7.44 124.50°=13.18 119.50°=13.18
Daily gain, g/d
wk lto8 261286644  295.13°x52.2  319.80°+97.52 334.20°x81.8!

518.28°+32.62
386.80°£69.67

wk 9 to weaning
wk I to weaning
DM intake, g/d

mitk 391.7
starter 1070.5
total 14622
CP intake, g/d

mitk 97.6
starter 176.0
total 273.6

Feed conversion

kg DM/kg gain 3.823
kg CP/kg gain 0.715

5325014322 491.83%+90.30 533.80°+85.93
410.05"+81.95  400.3°+90.30 429.38°:85.93

393.0 365.0 355.0
852.5 798.4 9241
1245.5 1163.4 1279.1
98.0 90.9 88.4
140.2 1313 1519
2382 2222 240.3
3.047 2.894 2970
0.582 0.553 0.558

Means in the same row with same superscripts did not differ (p<0.05).
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reported that, improved daily gain of Hol-
stein calves was due to supplementing
daily milk replacer with probiotics
which is a combination of Saccharo-
myces cerevisiae , S. faecium and L.
acidophilus. In addition, it has been
found (Wawrzynzak 1988) that live
weight gains can be increased and di-
gestive disturbances can be reduced by
giving milk acidified with acetic or hy-
drocholoric  acids to calves up to the age
of 120 days. Others { Vajda and Pastorek
1996} reported greater average daily body
weight gain for calves fed on acidified
milk compared with those fed on fresh
milk. Also, Kaya et al. (2000) found that
ADG 1till weaning for calves fed whole
milk and acidified whole milk were
427.44 and 459.95 g/d, respectively.

Data of DM intake (Table 4)showed
that, supplementing rearing milk of buf-
falo calves with yeast cells (LDY) did not
affect DM intake of milk, however it de-
creased daily DM intake from starter by
25,5 % relative to the control. Seymour et
al., 1995 reported that calves fed yeast
cells consumed less DM from dry and
liquid feeds than did calves fed no yeast.
Addition of LDY that associate acidifi-
cation of the milk caused a decrease in
mitk consumption by 10.3 % relativeto
the control , with a tendency for increas-
ing DM intake of starter as compared to
the addition of LDY without the acidifi-
cation of milk (8.4 %), however intake
from starter was still lower than the
control (by 15.8 %). Woodford eral.
(1987) reported that lower replacer’s pH
due to acidification may reduce intake,
which could be desirable when weaning
to dry feed. Moreover, ( Skrzhivanova ef
al., 1990) also reported that ease of ab-
sorption of nutrients and increased appe-
tite for concentrates are advantages of
using acidified milk products. However,
in the present study, the associate effect of
yeast cells and acidification of milk may
be responsible for the lack of effect of

[P

i

acidification on consumption of starter.
Supplementation of rearing milk with
DVYC resulted in  decreasing intake of
both milk and starter by 7.3 and 34.1 % ;
respectively relative to the control. This
my be due to the action of veast cells that
present in the culture , as discussed above.
The data also showed that , daily total
DM intake (milk and starter) was de-
creased by 17.4 and 14.3 % due to addi-
tion of LDY in normal or acidified buf-
falo milk ; respectively, while it was de-
creased by 25.7 % due to DVYC supple-
mentation, as compared to the control
calves , respectively. A similar trend was
also observed for CP intake of milk &
starter.

Results of feed conversion { Table 4)
indicated that addition of LDY or DVYC
to rearing buffalo milk improved DM
conversion (kg DM/kg gain) by 25.53 and
32.17 % respectively ; over the control .
However, addition of LDY in acidified
buffalo milk (T,} resulted in another im-
proverment in DM conversion as to sus-
tain a total improvement of 28.79 and
2.59 % over the control or LDY alone
without acidification. Feed conversion
expressed as kg CP required to produce
kg gain followed the same trend of DM
conversion(Table 4). The improved feed
conversion due to addition of yeast cells,
yeast culture or acidification of milk may
be explained by the reduction in feed in-
take with higher average daily weight
gains. Seymour ef al. (1995) found that
feed to gain ratio was improved by yeast
addition during the period from d 5 to 11,
which marks the transition to dry feed and
suggested that yeast may have aided ad-
aptation to diet . Similarly , Nisbet and
Martin (1991} hypothesized that large
amounts of L- malic acid measured in
veast culture may stimulate growth of
lactate utilizers such as Sefenomonas ru-
minantum , thereby reducing ruminal lac-
tate concentration. Moreover, Quigley ef
al. {1992) reported that increases in L (+)-
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and D (-)-lactate at4 h postfeeding were
reduced by 42 and 25 %,respectively
.when voung calves were fed yeast.
Skrzhivanova er al. (1990) reported that
using acidified milk may facilitate the
development of the digestive system es-
pecially the rumen, and ensure a more
effective utilization of plant feeds due to
ease of absorption of nutrients and in-
creased appetite for concentrates and hay.
Similarly , Woodford er al. (1987) found
that acidification of milk replacer de-
creased pH of abomasal contents and as-
sumed an abomasal pH of 4 had potential
biological importance because it affect
activity of proteolytic enzymes which
may aid digestion. Others(Vajda and
Pastorek 1996) reported higher efficiency
of feed conversion for calves fed on acidi-
fied milk compared with those fed on
fresh milk. It should be stated that data of
feed intake was measured on a group
feeding basis with only one observation
per treatment, so results are raw means
only with no statistical anmalysis. There-
fore, no statistical conclusions may be
drawn regarding feed intake as DM or CP
or feed conversion as DM or CP.

Plasma protein, urea and creatinine of
experimental calves are shown in (Table
5). Addition of DVYC in rearing
milk  eor LDY in acidified rearing
milk  of buffalo calves tented to increase
plasma total protein level relative to the
control calves. Skrivanonva et al. (1990)
found that acidification of milk diet did
not .significantly affect plasma total pro-
tein  of calves. Supplementing suckling
milk of buffalo calves with DVYC
caused an insignificantly increase in
plasma albumin concentration compared
to the control calves or those supple-
mented with LDY either in natural or
acidified buffalo milk., Supplementation
of buffalo milk of suckling calves ( ei-

ther natural or acidified) resulted an in-
significant higher plasma globulin level of
calves compared to supplementation with
DVYC, while calves of control group
recorded the least value. Chang and
Mowat (1992) found that chromium sup-
plied by yeast may have improved the
immune response of calves due to in-
creasing serum total immunoglobulins,
A/G ratio tended to be decreased due to
any of the tested additives relative to the
control.

Inclusion of DVYC in natural milk or
LDY in natural or acidified milk fed to
buffalo calves tended to decrease insig-
nificantly plasma urea concentration of
reared buffalo calves. This may reflecta
tendency for improved N utilization of
feed. Skrivanonva er al. (1990) reported
no significant effect of acidification of
mitk diet on plasma urea concentration of
calves. Also, Quigley ef al. (1992) found
that plasma urea — N was unaffected due
to inclusion of yeast culture in calf starter
during preruminant stage. Plasma creat-
inine tended to decrease insignificantly
with LDY addition to natural or acidified
rearing buffalo milk, relative to the other
groups.

Plasma cholesterol, transaminases, cal-
cium and phosphorus of experimental
calves are shown in (Table 6). Choles-
terol, calcium and GPT of plasma were
not affected by treatments. On the other
hand , GOT activity decreased (p<0.05)
due to LDY addition to acidified rearing
buffalo milk as compared to the control
calves. Phosphorus concentration of
plasma of calves received LDY either in
natural or acidified milk tended to be de-
creased reiative to the other groups.
Skrivanonva er af. (1990) reported no
significant effect of acidification of milk
diet on cholesterol and transaminase ac-
tivities in plasma of suckling calves.
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Table 5. Plasma proteins, urea and creatinine of suckling buffalo calves as affected
by milk additives.

Treatment
Period Control Live yeast  Yeast culture a';:;?g::s;‘#k
Total protein, g/dI
day 60 5.33+0.44 5.40+0.36 5.23+0.09 5.56=0.23
at weaning 4.6320.13 4.74+0.42 5.23+0.09 5.43£0.33
Overall mean 4.98+0.25 5.07°=0.25  5.23%0.06 5.49%0 28
Albumin, g/dl
day 60 2.99+0.02 2.42:0.27 2.97+0.01 3.05+0.15
at weaning 3.1620.07 3.13¢0.06  3.49+0.003 3.12+0.05
Overall mean 3.07°:0.05  2.77"+0.19  3.23°:0.10  3.08%:0.08
Globulin, g/dl
day 60 2.34+0.46 2.98+0.17 227+0.11 2.54+0.28
at weaning 1.48+0.07 1.61=0.41 1.74£0.09 2.51+0.58
Overall mean 1.91°:0.27 2.30°:0.34  2.00°:0.12 2.42%0.30
A/G ratio
day 60 §.48=0.35 0.83=0.14 1.31£0.07 1.25¢0.19
at weaning 2.15:0.08 2.33+0.52 2.030.10 1.6620.41
Overall mean 1.81°+0.21 1.58°+0.38 1.67°+0.15 1.45°£0.22
Urea, mg/dl
dav 60 32254236 32.75£2.10 3825£225  27.73%2.95
at weaning 49.75+4.11  36.75:7.49  34.00x3.89  31.752236
Overall mean 41.00%+3.97 34.75%:3.68  36.13%223  29.75%:1.91
Creatinine, mg/dl
day 60 1.27+0.05 1.06+0.10 1.03£0.03 1.0620.01
at weaning 1.17+0.06 1.10+=0.09 1.58+0.07 1.15£0.11
Overall mean 1.22°+0.04 1.08%£0.04  1.30%20.11  1.10%:£0.05

Means in the same row with different superscripts differ (p<0.03).
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Table 6. Plasma total cholesterol, GOT, GPT, calcium and phosphorus of suckling
buffalo calves as affected by milk additives.

Treatment
Period . Live yeast &
Control Live yeast  Yeast cuiture acidified milk
Cholesterol, mg/dl
day 60 46.00+2.04 43.75%1.65 51.25 +4.92 43.7521.65
at weaning 46.75+2.78 43.50=6.56 36.75+5.84 48.25+2.14
Overall mean 46.38%+1.60 43.63"+3.13 44.00°x4.47  46.00°1 .51
GOT,U/ml
day 60 137.95+3.44 148.73£11.92 155.75£7.96  109.50+4.27
at weaning 132.48+5.09 161.58+5.15 119.28+28.68 122.73%11.06
Overall mean 13521°3.02  155.15%£6.48 137.51**+6.48 116.11°:6.03
GPT,U/ml
day 60 41.00+3.45 42.75+£12.90 36.10+1.80 47.00+£5.21
at weaning 54.20+1.51 51.08+5.79 51.50+4.59 48.80+6.73
Overall mean 47.60°+3.04 46.91°+3 .39 43.80°£3.70 - 47.90°+3.95
Calcium, mg/dl
day 60 7.15+0.11 7.10=0.06 7.20+0.01 7.1 £0.06
at weaning 7.11£0.14 7.26+£0.24 7.15£0.13 7.1 +0.12
Overall mean 7.13%£0.08 7.18%x0.12 7.10°+0.06 7.13%+0.06
Inorganic phosphorus, mg/dl
day 60 7.18+0.23 6.93+0.13 8.01+0.68 7.11£0.06
at weaning 8.04+0.63 7.32+0.52 7.35£0.05 7.14+0.12
Overall mean 7.61°+£0.35 7.13%+0.26 7.68°+0.34 7.13%+0.06

Means int the same row with different superscripts differ (p<0.03).

Results of economics of different milk
additives on weight gain are presented in
{Table 7). Total feed and additive cost per
kg gain was 93.45 and 95.41 % of that of
the control when LDY or DVYC was

added to the natura! rearing buffalo milk.
However when LDY was associate acidi-
fication of rearing miik ; the cost was
decreased to reach 82.57 % relative to the
control.

Table 7. Economics of milk additives on weight gain ofsuckling buffalo caives.

Treatment
. Yeast Live yeast &
Control  Liveyeast 0 e acidified milk
Feed cost / kg gain ,LE
Milk' 11.46 10.90 10.35 9.39
Starter® 1.62 1.2G 1.14 1.23
Additive cost/ kg gain, LE
LDY? - 0.11 - 0.11
DVYC® | - - 0.99 .
Acidification’ - . - 0.07
Total cost 13.08 12.21 12.48 10.80
Relative cost of ke eain’ 100.00 93 .45 9541 82.57

| on the basis ot a price ot 1.90 LE / litter. 2 on the basis of a price of 0.325 LE / kg.
3 on the basis of a price of 9 LE / kg live dried yeast, 10 LE / kg veast culture and 10 LE / litter formic acid.
4 Assuming that cost of kg gain of the control equals 100.
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CONCLUSION

It is concluded that supplementing
rearing buffalo milk of suckling buffalo
calves with 5 g / calf/day of live dried
baker's yeast or 40 g/ calf/ day of yeast
culture (Diamond V “XP"} can increase
weight gain, decrease feed intake and
improve feed conversion which is re-
flected in decreasing cost per kg gain by
6.55 and 4.59 % ; respectively relative to
the control . Moreover, if acidification of
rearing milk associate the addition of live
dried baker's yeast , the cost per kg gain
is decreased to become 17.43 % less than
the control.

REFERENCES

Allain, C.C.; L.S. Poon, C.S. Chan;W.
Richmond and P.C. Fu (1974). A
method for Determination plasma
cholesterol.Clin. Chem.20:470 .

AQAC (1984). Association of Official
Analytical Chemists. Official
Methods of Analysis. 14™ ed. Wash-
ington, D.C.

Bartles, H.; M. Bohmer and C. Heirli
(1972). A method for determination

of plasma Creatinine. Clin.

Chem. Acta. 193.

British  Standard Institution (1951). Ger-
ber method for determination of fat
in Milk and mitk products. Publication
No0.696 Part 2.

Butler, J M. and C.W. Stone (1990).
Diamond vV Mills, Inc.., Cedar
Rapids, A USA.

Chang, X.and D. N. Mowat (1992). Sup-
plemental chromium for stressed
and growing feeder calves. J Anim.
Sci. 70 : 539,

Doumas, B.T.; W. Watson and H.G.
Biggs (1971). A method for determi-
nation  of Plasma albumin. Clin.
Chim. Acta. 31:87.

Duncan, D. B. (1955). Multiple Range
and  Multiple F — Test, Biometric,
11:1-42.

Fawcett, J K. and J.E. Scott {1960). A

method for determination of plasma
urea. J. Clin. Path, 13:156.
Gindler, E. M. and J. D. King (1972).

A method for determination of
plasma calcium. Am. J. Clin. Bath.
58:376.

Henry, R.J.;C.D. Cannon and J. W.
Winkelman (1974). A method for
determination of Plasma total pro-
tein.Clin. Chem.,Principles and Tech-
nics, Harper and Row, Publ. p.415.

Kaya, A.; C. Uzmay.;A. Alcicek, and
[.LKaya (2000). Research on rearing
calves using  acidified whole milk.
Turk- Veterinerlik-ve- Hayvancilik-
Dergisi. 24, 4: 413,

Ling, E.R {1963). Text Book of Dairy
Chemistry Vol.Il Practical Chapman
Haal. LTD, London 4" ed.pp.140.

Majenier method laboratory _manual
(1949). Method of analysis of milk
and its Products. Milk industry
foundation. Washington, D.C.

Nisbet, D. J., and S. A.Martin.
(1991).Effect of a Saccaromycess cer-
evisige culture On lactate utilization
by the ruminal bacterium Selenonto-
nas ruminantinm 1. Anim. Sci. 69:4628

Quigley, J. D.; I, L. B. Wallis; H. H.

Dowlen, and R. N, Heitmann
(1992). Sodium  Bicarbonate and
veast culture effects on ruminal

fermentation, growth, and intake in
dairy calves. J .Dairy Sci. 75 : 3531.

Reitman, S. and S. Frankel (1957). A
method for determination of plasma
GOT and GPT Am. J. Clin. Fath.
28:56.

Ruppert, L.D. #5.C. McCoy, and M.F.
Hutjens (1994). Feeding of probiotics
to calves. J.Dairy Sci. 77 (Suppl.1)
:296.(Abstr.).



El-Ashry et al.

SAS Institute, Inc. (1995). SASI STAT
Guide for Personal Computers, vers
1.

Seymour, W. M.JE. Nocek, and
J.Sicilano- Jones (1993). Effect of a
colostrum substitute and of dietary
brewer 's yeast on the health and per-
formance of dairy calves. J Dairy
Sci.78:412.

Skrivanova,v.; T. Svoboda, and L.
Machanova (1990).The  effect of
feeding of cold sour Milk drink to
calves in farm conditions. Veteri-
narni - Medicina. 35,12:717.

Skrzhivanova, V.; L. Makhaneva, and
G.I. Kalachnyuk (1990). Acidificed
milk products in the nutrition of

young cattle. Zootekhniya. No. 12:
30.

Streeter, C. L. and J. E. McClung
(1979). Efficiency level rises with

yeast, Rangelands 1 (1) :24.
Thickett, W.S.; N, H. Cuthbert ; T. D. A.
Brigstocke; P.N. Wilson, and M. A.

Lindeman (1980). Performance and
managetnent of calves reared on cold
acidified milk replacer fed ad libitum.
Anim. Prod. 30:459.

- Vajda, V and J. Pastorek (1996). Growth

40

intensity, morbidity and mortality of
calves Fed on sweet and acidified
milk and kept under different types
of housing. Slovensky- Veterinarsky-
Casopis. 21, 6: 297,

Wawrzynczak. S. (1988). Problem of
rational  calf rearing. [nternation-
ale-

Zeitschrift- der Landwirtschaft. No. 1: 55.

Woodford, S. T.; H. D. Whetstone ; M.
R.  Murphy, and C. L. Davis
(1987).

Abomasal pH , nutrient digestibility, and
growth of Holstein bull calves fed
acidified milk replacer. J Dairy Sci. 70
:888.

Yee, HYY. (1968).A method for determi-
nation of plasma phosphorus. Clin.
Chem. 14:898.



Egyptian J. Nutrition and Feeds (2002)
e B aadll Ae e AlLS) g G Gaseas ge o et ABaD SLAD G el AL il
Aagda ) Gusalad Jgaadh gl

Yt adall die s Y adall ae S daaa p LB Y (g pdall andall a8 o daaa

SUBAN Al L el e Bl S el — el gall g o gaadt LA g A3A0 aud T

PRI S S OSSO Vi, VO PN I 20 L ERRURUL B PP | BRI W ST I P RS

D ogh e e g )b e il y ol L U e Ly 55y Slaal 0o Laslay
il gl s (aa— fods A P msela Gl e el plem ) 8 Zuae AN (V)AL
() Aitebaadt el LAl S jpas e pg [ i [ a2 @ Al ae o) TN Ge gagee Bia (Y) Alalend
o Byl s L 5kad Ay pmalt 3 padl e Ga e pm [ o e £ Rl ga (81 A e gana S
S A [ % Ao sl yill aaa Jslaa e Jle VAl aa S8 () Al fia (§) Saladl L o S
Sy a8 AN 5y e Hlhadll e oa Ve ae) Doedli Ay e olidy Lo lea L3S Wil e MRS
chue 320 S Tt Py o sed IS5 00 Gl IS G Sy ¢ e A8 paae SO I3 D Jiad
Sl ekl By Ll WL e LAY any il JUaill vie S & et By 0 Ye gl B a2
Tl 83l 3 Jame Gpean] gl ol o I Bl il 5 pai 3 j0ead Ao e e gl Dl
Uiy Aol od asesd pe dalay Glal Al s ued e d el G el 80y a3 3
o3l Aok a3 SY Ctenti Loy %o VE,T s VYV, E haiay (Lal0 Gl e ) e gl ABT SaLal Gl
bl Aol 1 o 3 A3lal SLAD 5 jad Bl ve wlliy % YAYA (Yoo ) Cihay caudy JSLal
Lol ol Y 8 jseddl Ao e Qi) gal Lais L TR0 Ao panay U lie iy o Mgl Je aead)
dliig % YY NV Loy ol3ell Jypad 50l8 Speuad (M) 5 %2,V iy el dilad) slall oDlad Q5 0
Ja e P b gngladly IS 50 5l (5 sine o L il ol 8y L Gl e penay 1l
§ Siae Oy Sriaall SLELGY) plaan Y A S bt L A Ll (5 fse Jla taly g lis N
O LA 8 et Gl dals il il )X g e Sl M plis O Jle La 30 (e gl
Ldl GPT sl Ll gl oyl g ) Ad o€l 5 ie 0 aoe L pilih i pelel 5y . delia
Auat b ae @A Sl LS Jaie il s ey GOT ml Bbi oKy Adbadl Sllay e sk
JHad S pan ) Aed W AL 4 Sl Balill e el Jeall U il el Sy Rl 3l

= Dol e aaS il LG Dl Zea bl Ly D Allhy (Relia M Gl agead ae Al
_\—A»-ASC‘\—:-“:LIISEUJVLA‘LL&_‘_:‘ _';E'us_;,.i.ijlid\i.‘:HS_i_)&nilnL...Jl s;‘.A;._jL_‘fﬂ%\V_fY )llja-.l
el della 33 padlis e g Glall s ead dilal dam % €024 51,02 a AW 53

.:.':_;Li.e:l iz sanal ;L‘-_;LL.

41





