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ABSTRACT

Eighteen male crossbred Friesian steers aged 15 months with (ILBW) of 286.91+6.01 kg were collected
and divided into three similar groups (six in each). The objective was to study performance of steers using probiotic
bacteria or allzyme in ration. Trail lasted about 150d. Each animal was fed individually a basal ration 65%
CFM+25% CS+10% alfalfa hay on DM basis (T1,control) or 5g probiotic bacteria’/h/d (T2) or 4g allzyme h/d
(T3). Animals fed ration supplemented with probiotic bacteria (T2) appeared the highest significant (P<0.05) in
DM, OM, CP, CF and EE digestibility. The nutritive values as TDN and DCP were (P<0.05) higher in (T2) and
(T3) than control (T1). While Ruminal pH records at 0 and 3 hrs decreased significantly (P<0.05) with (T2) and
(T3) compared to (T1). Also, the concentration of NH3-N decreased. However, TVFA’s concentration in rumen
liquor at 0 and 3 hrs with (T2) and (T3) were higher than (T1). Probiotic bacteria or allzyme led to significant
increase (P<0.05) in total protein and globulin with decreasing albumin. The DMI tended to increase with T2 and
T3. Whereas, the intake of TDN and DCP increased significantly (P<0.05) in (T2 and T3) than (T1). Feed
supplementations showed significant (P<0.05) enhancement in feed conversion. Economic efficiency was high
for T2 and T3 compared to T1. It could be summarized that adding probiotic bacteria and allzyme to fattening
steers rations led to improve digestibility coefficient, rumen fermentation activity, blood parameters and feed

intake, tended to increase DWG, feed efficiency and economic efficiency.
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INTRODUCTION

The rapidly increase demand for livestock product (dairy
products, meat, eggs and aquaculture), largely driven by the
massive increase in population, income growth and cultural
growth (Thornton, 2010). Probiotics bacteria have been shown to
improve the rumen environmental, enhance the quantity (DMI),
feed efficiency (FE) and average weight gain (AWG) in
ruminants (Elghandour et al., 2015). It may be also decrease the
activity of undesirable microorganisms, enhancing immunity
through bacteterioncin secretion and maintain the situation of
microbial system in the digestive canal (Khan et al., 2016).
Probiotics can reduce the demand of using antibiotics (Callaway
etal., 2004) found that using probiotic led to raise the average live
weight gain in animals by improving the digestibility of feed
nutrient, enhancing retention of nitrogen and reducing the losses
of basic nutrients. Moreover De Ondarza et al. (2010) found that
fourteen variable studies on supplemented tested cows with live
yeast in ration increase efficiency of feed conversion by 3% (i.e.,
1.75 vs. 1.70 for animals fed supplemented feed and group
without supplementation, respectively). This improvement in
nutritional efficiency is due to the better use of the existing
nutrients compounds in diet (Khalid et al., 2011). This same found
by Robinson (2002) who observed that FCR was improved in the
small ruminants with probiotics supplementation. Moreover,
Saleem et al. (2017) found improvement in the (BW) before
slaughtering (+3.16 kg), (ADG) (+25.2 g/lamb), (TG) (+2.11 kg),
and FCR (—1.18) of lambs taken feed including Pediococcus
acidilactici and Pediococcus pentosaceus probiotics additives
than the no supplemented group during post weaning period.
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Hillal et al. (2011) obtained additional in average daily weight
gain by 7.2% when, supplementing growing lambs with diet
including bacterial probiotic and yeast (ie., S. cerevisiae,
Lactobacillus, Streptococcus, Aspergillus), Similarly, buffalo
rearing buffalo calves fed rations with L. acidophilus recorded an
increase by 31.4% in the average daily weight gain at the 1%
month, Mudgal and Baghel (2010). The ruminant nutritionists
have started maximizing the efficiency of degradation of feed
through gave high attention on modify the rumen carbohydrate
and protein metabolism. Cellulases, xylanases, B-glucanases,
pectinases, amylases, proteases, phytases and enzymes that
analyze toxic substances found in feed like tannins, arise
according to the different microbial groups growing in rumen
(Kumar et al., 2018). Improving the digestibility and quality of
fibrous forage by using fibrolytic enzymes (FE) it depends on the
ability of these additives to have practical effect on the digestive
system. Regarding to that, (Beauchemin et al., 2003) explained
that bonds 31-4 linkages that bind cellulose and xylan sugar
molecules in the plant tissues are broken by two types of
specialized enzymatic groups cellulases and xylanases. Many
searches with EFE mention that one of the most effective methods
to improve the performance of animal is increase of microbial
activities in the rumen. Although there is a relationship between
forage degradation and the efficiency of production the relation
between enzymiatic activity and utilization of forage not been
clarified in the rumen system (Eun et al., 2007). Moreover, results
obtained from research based on using EFE in ruminant digestive
systems are different and some are not match (Beauchemin et al.,
2003; Colombatto et al., 2003), lead to difficulty in estimating
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metrics their biological response. Some studies have shown
substantial enhancement of feed digestibility and animal
performance traits (Cruywagen and Goosen, 2004; Bala et al.,
2009; Arriola et al., 2011), while others recorded negative effects
or there are no effect at all (Baloyi, 2008).

The purpose of this experimental was to study the
effect of probiotic bacteria and enzymes as feed
supplementations on feed intake, digestibility of feed nutrients,
activity of rumen fermentation, some blood measurements,
body weight gain, feed conversion and economic efficiency of
growing and fatting crossbred Friesian steers.

MATERIALS AND METHODS

This work was carried out at Al-Manar Company for
feed, Sharkya Government during year 2017.

Experimental animals and rations:

Eighteen male crossbred Friesian steers 15 months old
with initial body weight of 286.91+6.01 kg were randomly
selected and divided into 3 similar groups (each group
included 6 steers). Animals were individually fed a basal
ration which contain 65% concentrate feed mixture + 25%
corn silage and 10% alfalfa hay on DM basis without
supplementation (control) or supplemented with 5 g probiotic
bacteria /h/d (T2) or 4 g allzyme per head per day (T3).The
commercial probiotic used in this study (Protexin Aquatech,
Probiotics International, Somerset, UK) contained spores of
two species of Bacillus (B.subtilis and B. licheniformis).
Probiotic bacteria (enhancer) was Bacillus subtilis 3 x 10°
CFU/g and Bacillus licheniformis 1 x 10° CFU/g. Allzyme®
SSF was solid state fermentation (SSF) multi-enzymatic
solution is derived from a select strain of (non-
GMO) Aspergillus niger, which adds flexibility to the diet by
targeting different substrates while enhancing nutrient
utilization (Alltechinc Company, USA). Allzyme contains
Phytase 300 SPU/g, Protease 700 HUT/g, Cellulase 40
CMCU/g, Xylanase 100 XU/g, Beta Glucanase 200 BGU/g,
Amylase 30 FAU/g and Pectinase 4000 AJDU/qg.
Management:

Experimental steers were weighed before take water and
feeding in the morning for consecutive two days at the starting of
the experimental and biweekly thereafter. Animals were
individually fed to find their requirements according to the NRC
(2000) recommendations allowances for growing steers. Rations
were calculated to body weight changes every two weeks.
Concentrate feed mixture was given twice daily at 8 am. and 4
p.m., while both corn silage and alfalfa hay were given once time
daily at 10 am. and 2 p.m., respectively. Probiotic bacteria and
allzyme were orally added to steers daily before feeding. Steers
were offered water to drink three times a day at 7 am., and 1p.m.
and 7 p.m. Chemical composition of tested ingredients and basal
ration are shown in Table (2).

Table 1. Chemical composition of the ingredients and
calculated the composition of basal ration (on
DM basis).

Chemical composition %
DM OM CP CF EE NFE Ash

Proximate analysis
Concentrate feed
mixture (CFM)* 87.27 93.11 16.24 5.36

Cornsilage (C.S) 27.18 94.11 8.03 24.67

Alfalfa hay 91.60 89.91 17.71 29.80 3.14 39.26 10.09

Basal ration 57219192 13.95 16.84 259 5854 8.08

* concentrate feed mixture consisted of 40%6 yellow corn, 25% wheat bran,
10% Glutofeed, 10% soybean meal, 7% molasses, 5% corn gluten,
limestone and 1% salt

Items

348
2.79

68.03 6.89
58.62 5.89

Digestibility trials:

Three digestion experiments were performed during the
feeding trial using three steers from each tested group to evaluate
digestible of nutrients and nutritive values of the tested rations.
Acid insoluble ash technique was used as a natural marker (Van
Keulen and Young, 1997). Feces samples were collected from
the rectum of each steer twice daily with 12 hours interval during
the collection stage. Tested feedstuffs samples were collected at
the beginning, middle and end of sampling stage. Representative
samples of feedstuffs and feces were analyzed according to
AOAC (2000). Nutrients digestibility coefficients were
calculated from the equation stated by Schneider and Flat, (1975).
Rumen liquor samples:

Liquor samples were collected from steer's rumen by
stomach tube before providing feed (zero time) and 3 hours
after providing. Samples were filtered by using two layers of
cheese cloth. Value of pH was measured directly in liquor
collected from rumen using Orian 680 digital pH meter. The
concentration of total VFA's was evaluated in rumen liquor
samples by the steam distillation method (Warner, 1964) using
markham micro-distillation unit. The precentage of NH3-N
was measured according to the method of AOAC (2000).
Blood samples:

Samples of blood were drawn from the jugular vein of
steers using sterile needle into clean dry heparin zed tubes. The
samples were collected from blood centrifuged spent at 4000
r.p.m. for 15 minute. Blood serum was tested to determine total
protein, albumin, creatinine, AST and ALT by calorimetrically
by using commercial diagnostic kits (Test-combination, Pasteur
lap.). Globulin concentration was determined by difference.
Feed conversion:

Feed conversion was calculated as the quantity of feed as
DM, TDN and DCP consumed by kg / kg live body weight gain.
Economic efficiency:

Average feed cost per day, price of average weight
gain per day, net income, and economic efficiency was
calculated as a percentage of income to feeding cost.
Economic efficiency explained as a percentage of net income
to feeding cost accorded to 2020 market prices.

Statistical analysis:

Data were subjected to statistical analysis as one-way
ANOVA, using general linear model procedure adapted by
IBM SPSS STATISTICS (2014). Differences among means
were tested according to Duncan (1955) whenever the
differences were significant.

RESULTS AND DISCUSSION

Nutrients digestibility and feeding values:

Feeding values and nutrients digestibility as responded
by probiotic bacteria and allzyme supplementation are shown
in Table (2). Probiotic bacteria (T2) observed significantly
(P<0.05) the highest digestibility of DM, OM and EE then
allzyme (T3), while the control (T1) had the least values. At the
same time, T2 and T3 supplementation helped to increase
(P<0.05) significant the digestibility of CP and CF than T1
while, digestibility recorded higher values with T3 than T2.
Nutritive value as TDN and DCP appeared significant (P<0.05)
higher with T2 and T3 compared to T1 (control) as shown in
Table (2). Probiotic bacteria and allzyme led to improving the
degradability of protein, soluble and structure carbohydrates in
rumen. Beauchemin et al., (2003) found that fibrolytic enzymes
supplemented to feed high in concentrate not showed
significant  differences resulted compared to enzyme
supplemented to feed high in roughage. Rumen pH represented
an essential factor in fiber degradation. Cattle are fed diets with
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high percentage of concentrate; ruminal pH is decrease to range
between 5.8 to 6.2, which led to decrease fiber digestion in
rumen because the normal cellulolytic organisms within the
rumen need a pH of 6.5 or more for optimal multiplication and
growth. Moreover, multiplication of these organisms may stop
at pH under 6.0 (Zinn and Ware, 2003). It clarified that the
supplementation of that may improve the digestive system for
degradation of fiber fraction in the rations led to increase the
performance of beef cattle. Qiao et al., (2009) reported that B.
licheniformis enhanced digestibility for NDF, ADF and OM
while B. subtilis had no clear effect on characteristics of rumen
fermentation, duodenal microbial nitrogen flow and ruminal
digestibility of nutrient. Fibrolytic enzymes have been used to
increase the digestion of fiber in rations and other components
found in animal feed (Pinos-Rodri’guezet al., 2008). Cellulase
and xylanase are generic terms for groups of specific enzyme
activities, such that two products with identical labels for
enzyme level may differ in effects on ruminal fiber digestion
because commercial enzyme preparations were a complex of
various enzymes (Adesogan, 2005). Generally, using probiotic
bacteria or enzyme such as an allzyme compound as a
supplementation of feed for growing Friesian steers appeared
to significantly (P<0.05) increase in most of nutrient
digestibilites. Moreover, the feeding values as TDN and DCP
showed the same previous trend. The results were similar to
those found by Zeid et al., (2008).

Table 2. Nutrients digestibility and feeding values by steers
fed different treatment rations.
Treatments

+
Items ) (T2 T3 +SE
Nutrients digestibility % :
DM 61.87c 67.12a 65.15b 0.32
oM 64.77c 68.90a 66.37b 0.39
CP 61.30b 64.10a 63.61a 0.28
CF 64.71b 67.42a 66.94a 0.34
EE 77.81b 79.30a 77.8%b 0.18
NFE 69.45b 70.60ab 71.23a 0.15
Nutritive values % :
TDN 64.64b 66.24a 66.38a 0.26
DCP 8.55b 8.94a 8.87a 0.05
a b, c: means in the same row with different superscripts are significantly
(P<0.05) different.

Rumen fermentation activity:

Parameters rumen fermentation is showed in Table (3).
Rumen pH one of the main critical measurements, that affect
fermentation of microbial in the tract and influences its
function. Ruminal pH recorded values at zero and 3 hrs showed
significantly (P<0.05) lower with probiotic bacteria and
allzyme additives in T2 and T3 compared to T1. The pH values
are inverse relation with the concentration of total VFA.
Cellulolytic bacteria don’t grow at ruminal pH less than 6 (Zinn
and Sallinas, 1999). Also, the concentration of ammonia-N in
rumen liquor at zero and 3 hrs showed significantly decreased
(P<0.05) with probiotic bacteria and allzyme additive
compared control and was higher at 3 hrs than that of zero time.
However, the concentration of TVFA’s in rumen at zero and 3
hrs increased significantly (P<0.05) with added probiotic
bacteria or allzyme than control. These results related to that
probiotic bacteria and allzyme supplementation stimulates
rumen microorganisms utilizing ammonia nitrogen and
degraded soluble and structure carbohydrates producing
volatile fatty acids. These results similar to Sun et al. (2012)
who found that ruminal pH reduced by 2.7% to 3.0% (P <
0.01), whereas (NHs-N) and TVFA's (P < 0.05) increased with
Bacillus subtilis natto additive for dairy cows. Qiao et al. (2009)

mentioned that adding B. licheniformis to the feed led raising
microbial crude protein pass into duodenum (p<0.05) and
reducing the NHs-N concentration in ruminal fluid (p<0.05),
but the total VFA concentration in ruminal fluid was reduced
(p<0.05). Kondratovich et al. (2019) reported that ruminal pH
average decreased (P = 0.01), but there a tendency (P = 0.06)
toward improved total VFA was observed on enzyme-fed
steers. Abd EI-Galil (2006) and AbouElenin et al. (2016) found
that higher NH3-N and TVFA’s concentrations at 3 hrs after
feeding

Table 3. Rumen fermentation activity of steers fed
experimental rations.

Treatments
+
Items D T2 T3) +SE
pH

Zero 6.98a 6.74b 6.68b 0.14
3hrs 6.60a 6.37b 6.31b 0.11

NH3-N(mg/100 ml)
Zero 19.90? 17.75° 17.86° 0.8
3hrs 24.622 21.40P 2181  0.36

TVFs(meq/100ml)
Zero 13.00° 15,632 1546* 015
3hrs 16.15° 19.252 18.79¢ 0.16

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

Blood plasma biochemical:

Blood plasma biochemical for steers in the different
treatment are shown in Table (4). Probiotic bacteria and
allzyme additives revealed significant raise (P<0.05) in total
protein and globulin concentrations in from 6.40 and 3.03 g/dl
in T1 to 6.77 and 3.50 g/dl in T2 versus 6.80 and 3.48 g/dl in
T3. Consequently, albumin to globulin ratio decreased
significantly (P<0.05) in T2 and T3 compared to T1.Albumin
to globulin ratio was 1.11, 0.93 and 0.95 for T1, T2 and T3,
respectively. The obtained values were done in the normal
range being 0.80 to 1.15 indicating good steers health.
However, the supplementations did not affect the albumin,
creatinine concentrations and liver enzymes activity of AST
and ALT were not shown significantly changed by additives
and wear nearly similar for the tested groups. These results are
in agreement with those obtained by Mousa and Marwan
(2019) who found that blood biochemical analysis in
Basillissubtilus treated animals recorded an increase
significantly (P<0.05) in total globulin and protein in plasma of
buffalo calves. Saleem et al. (2017) reported that there was
significant increase in concentration of serum total protein
(p<0.05) with probiotic additives compared to the control
group. With the exception of serum total protein concentration,
all blood metabolites were not significantly different between
probiotic and control treatments of lambs. Mohamed and Gada
(2014) showed the presence of significant differences in both
total protein and globulin in two groups of dairy cows
supplemented with enzymes, and insignificant difference in the
activity of AST and ALT in the blood serum. Abou Elenin et
al. (2016) obtained that blood total protein, aloumin, globulin,
AST, ALT and creatinine were significantly higher (p<0.05)
for animals fed rations containing biological additives in
comparison with control ration. On the other hand, Zeid et al.,
(2008) showed significant (P<0.05) higher in total protein and
globulin of blood serum of animal fed bacteria or enzyme
supplementation. At same time, the author reported significant
(P<0.05) decrease with creatinine, GOT and GPT
concentration.
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Table 4. Effect of experimental rations on some blood parameters

Treatments
Items ) T2 T3 MSE
Total protein (g/dI) 6.40° 6.77¢ 6.80° 0.35
Albumin (g/dl) 337 327 332 0.14
Globulin (g/dI) 3.03° 3.50° 3.48° 0.31
Albumin: globulinratio  1.11*  0.93° 0.95° 0.11
Creatinine mg/100 ml 0.79 0.74 0.76 0.06
ALT 11.30  11.00 11.17 114
AST 16.13 1540 15.60 156

a ,b: means the same row with different superscripts are significant
(P<0.05) differ.

Feed intake:

Results of feed intake (Table 5) revealed that the intake of
CFM, corn silage and alfalfa hay and also total DM intake tended
to increase with probiotic bacteria and allzyme additives. Whereas,
the TDN and DCP intake increased significantly (P<0.05) in
supplemented animals (T2 and T3) compared to not supplemented
animals (T2). Increases in TDN and DCP intake could be attributed
to the play role of bacteria and allzyme additives in improving the
TDN and DCP (Table 3). There was a small difference in daily
DM feed intake when comparing control rations with other treated
rations. However, the intake from TDN and DCP decreased in
control group when compared with supplemented groups. Cruz et
al. (2014) found positive effects of probiotics that decreased the
antibiotics used by reducing the effect of pathogenic organismes
and increasing dry matter intake of crossbred steers finished in a
feedlot system. Moreover, Sujani and Seresinhe (2015) stated that
using exogenous enzymes in ruminant diets had positive results on
feed intake.
Table 5. Average daily matter intake of concentrate, corn

silage, alfalfa hay by Friesian steers.

Treatments
Items ) T2 T3 MSE
Daily feed intake, (kg/h/d) as fed:
Concentrate feed mixture (CFM)  7.18 744 7.42
Corn silage (C.S) 9.19 951 9.49
Alfalfa hay 1.09 113 113
Total intake (kg/h/d) as DM:
DM 9.990 10.340 10.310 0.08
TDN kg/day 6.458° 6.849° 6.844° 0.05
DCP kg/day 0.854° 0.924° 0914* 0.01

a,band ¢ means the same row with different superscripts differ (P<0.05).
Live body weight and weight gain:

DW gain and LBW of steers in the different treatment
groups are shown in (Table 6). Initial LBW at the beginning of
experiment was not shown significant different between tested
groups. Whereas, end live body weight, weight gain and average
daily gain were significantly (P<0.05) the highest with probiotic
bacteria followed by allzyme additives while, the least is control.
Average daily gain of steers in T2 and T3 improved significantly
(P<0.05) by 17.12 and 14.41% compared with T1, respectively.
The improvement in body weight gain of supplemented calves in
T2 and T3 might be attributed to enhancing rumen fermentation
activity (Table 3) and increase TDN and DCP intake (Table 5).
These results are obtained in agreement with Balci et al. (2007)
who obtained better average daily gains and total weight gains
with adding fibrolytic enzyme to steer’s feed. Vargas etal. (2013)
reported that fibrolytic enzymes as supplementation led to
enhance growth finished steers. Salem et al. (2011) found that
enzyme addition led to increase live weight gain in sheep and
goats. Cruz et al. (2014) recorded the beneficial impact of
probiotics products as replacer feed supplementation to
prophylactic use of antibiotics by reduce the effect of undesirable
organism, generally promoting growth performance. Arowolo

and He (2018) stated that using probiotic supplementation

products have a positive effect on ruminant growth performance.

Table 6. Effect of feeding experimental rations on average
body weight (kg) and daily gain (kg).

Treatments
Items ) T2 T3) MSE
Initial weight, kg 28700 286.25 28750  6.01
Final weight, kg 45350° 480.75° 478.00* 651
Total weight gain, kg 166.50° 19450° 19050° 542
Average daily gain, (kg)  1.11° 1.302 1272 0.14
ADG improvement % 00.00° 1712 14.412 0.73

a b and ¢c means in the same row with different superscripts differ are
significant (P<0.05) differ.
Feed conversion:

Data of feed conversion (Table 7) clarified that feed
conversion was improved significantly (P<0.05) by steers
supplemented with probiotic bacteria and allzyme. The quantity
amounts required per kg weight gain from DM, TDN and DCP
were significantly (P<0.05) the highest for T1 compared to T2 and
T3. It could be shown that the probictic with ration T2 appeared
to lower feed intake as DM, TDN and DCP kg per kg weight gain.
So, feed conversion as feed intake/kg weight gain recorded
significantly (P<0.05) lower by 13.15, 10.44 and 8.16% as DM,
TDN and DCP per kg weight gain in T2, respectively. Versus
decreasing percentages in feed intake as DM, TDN and DCP per
kg weight gain with T3 were 10.86, 7.96 and 6.81%, respectively,
with using allzyme and feed additives. The results obtained by
Balci et al. (2007) shown agreement with better feed conversion
rates with the supplementation of fibrolytic enzyme used in
commercial steer’s feed. Vargas et al. (2013) found that as
enzyme level increased, feed conversion was linearly improved in
finished steers. Beauchemin et al. (2003) found that adding
fibrolytic enzymes to the animals finishing diets improved feed
efficiency by 6 to 12%. Cruz et al. (2014) indicated that the
positive effects of probiotics as feed supplementation may due to
decrease the load of harmful bacteria, upgrading feed conversion
efficiency and increase nutrient utilization efficiency. Arowolo
and He (2018) stated that probiotic additives have a positive
impact on feed utilization by ruminants.

Economic efficiency:

Effects of probiotic bacteria and allzyme supplementation
on efficiency of economic of fattening Friesian crossbred steers are
shown (Table 7). Daily feed expenses was significantly (P<0.05)
the highest for T2 followed by T3 compared to T1 control steers.
The increases in feed expenses for supplemented groups were
attributed to the increase of feed intake (Table 5) as well as the cost
of additives. However, feed cost per kg weight gain was
significantly (P<0.05) the lowest for supplemented group T2 then
T3 than steers fed ration without supplementation (T21), which
attributed to the increase of average daily gain (Table 6). Price of
daily gain and daily profit as well as economic efficiency were
significantly (P<0.05) higher for T2 and T3 compared to T1. These
improvements in economic parameters might be due to the
increase of daily gain with additives as shown (Table 6). Economic
efficiency expressed as the ratio between price of daily gain and
daily feed cost increased by 9.94 and 8.19% for T2 and T3
compared with T1, respectively. Data found in Table (7) showed
significant higher (P<0.05) for the profit and economic efficiency
with T2 and T3 then the control rations (T1). So, the using probiotic
bacteria or allzyme as feed additives in ration of growing Friesian
calves tended to increase daily profit and economic efficiency.
These results are similar to those obtained by Hesham et al. (2013)
stated that group supported with probiotics achieved the best
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impact value compared to group supplemented with prebiotic and
control group. Soliman et al. (2016) found that growing lambs eat
diet supplemented with probiotic (DFM) was the highest in
economic efficiency % (EE). However the growing lambs in
control group showed the lowest results. Abou-Elenin et al. (2016)
reported that economic efficiency recorded the lowest value with
the control ration to isolated bacteria had the highest value which
followed by isolated bacteria.

Table 7. Feed conversion and economic efficiency of steers
fed the experimental rations.
Treatments

+
Items ) T2 (13) +SE
Feed conversion (kg feed/kg gain):
Feed as DM 9.000? 7.954° 8118° 0.7
Feed as TDN 5.818° 5268 5389 0.12
Feed as DCP 0.769* 0.711° 0.720° 0.01
Economic efficiency *
Daily feed cost, L.E 35.69° 37.99° 37.69% 226
Feed cost/kg gain, L.E 3215* 2922 2968° 212
Price of daily gain, L.E 61.05° 7150° 69.85% 3.54
Daily profit, L.E 25.36° 33517 3216* 218
Economic 1.71° 1888 185 013
Economic % 70.96° 87.86* 8543* 337
a,band ¢ means in the same row with different superscripts are significant
(P<0.05)differ.

*Calculation based on the following price in Egyptian pound (L.E) per kg,
CFM = 39 L.E. /kg, silage=0.60 L.E. /kg, alfalfa hay =2 L.E. /kg,
probiotic bacteria =200 L.E. /kg, allzyme=200 L.E. /kg, and one kg of live
body weight was 55 L.E.

CONCLUSION

From previous results it could be summarized that
probiotic bacteria or allzyme supplementation for fattening
crossbred Friesian steers led to improve digestibility, rumen
fermentation, blood parameters and feed intake. Moreover,
animals fed feed additives showed higher daily gain and
economic efficiency with no negative effect. Feed intake, body
weight gain, feed conversion and economic efficiency.
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