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ABSTRACT

This experiment was performed to study the effect of dietary protein level supplemented
with yeast (Saccharomyces cerevisiae) or bacteria (lactic acid) as probiotic on performance of
quail birds from 7 to 49 day. Four hundred and fifty unsexed quail chicks were assigned into
ten treatment groups (45 birdes/ treatment) each having three replicates (15 birdes/ replicat).
Chicks of group 1 (control group) were fed the starter and finisher diets (24 and 20 % CP) that
did not supplemented with probiotic. The chicks of groups 2, 3, 4 and 5 were fed the control
starter and finisher diets (24 and 20% CP) supplemented with 0.5 and 1 g of either yeast or
bacteria per kg feed, respectively. Chicks of group 6 were fed the starter and finisher diets (22
and 18% CP) without probiotic. The chicks of groups 7, 8, 9 and 10 were fed the control
starter and finisher diets (22 and 18% CP) supplemented with 0.5 and 1 g of either yeast or
bacteria per kg feed, respectively. Body weight, weight gain and feed intake were recorded.
Feed conversion ratio (g, feed/ g, gain) and protein conversion ratio (g, protein/ g, gain) were
calculated. At the end of the experiment carcass characteristics were measured, blood samples
were taken to determine some blood protein constituents. The economic efficiency values of
dietary treatments were calculated. The results revealed that, birds fed diet containing 24 and
22% crude protein diet supplemented with 1 g yeast/ kg diets during starter and grower
period, respectively recorded significantly (P<0.05) the best body weight, body gain, feed
conversion ratio, protein utilization ratio and nutrients digestive compared with control diet.
The inclusion of 1g yeast/ kg diets in quail diets containing 24 or 22% crude protein recorded
the higher economical efficiency (expressed as % net revenue/feed cost) compared with
control diet.

Key words: Saccharomyces cerevisiae, lactic acid, quail, growth performance, carcass,
characteristics, blood parameters and digestion coefficient.

INTRODUCTION the best CP levels under hot climate were
Feed . h 24% CP with 2800 Kcal ME/kg during
eed cost accounts constitute more than starter period and 22% CP with 2900 Kcal

70% of the total production cost. However,
protein cost account about 15% of feed cost
(Singh, 1990 and Banerjee, 1992).

ME/kg during finisher period phase under
hot humid climate.

Thereby, protein content of the diet strongly Currently, research highlights the role of
affects costs. Protein of high quality with probiotic microorganisms as a sound
adequate amino acid balance is one of the alternative to antibiotic growth promoters in
most important nutrients for quail. In poultry —nutrition  (Patterson  and
general, the crude protein content in diets of Burkholder, 2014). Many definitions of
growing quail ranged from 24 to 27% probiotics have been introduced, starting
(NRC, 1994; Shrivastav et al. 1999). from Fuller (1989) who defined probiotics
However, Bariha et al. (2010) reported that as a live microbial feed supplement which
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beneficially affects the host by improving
its intestinal microbial balance. However,
according to the currently adopted definition
by Food and Agriculture Organization and
World Health Organization (2001),
probiotics are: live microorganisms which
when administered in adequate amounts
confer a health benefit on the host.

The advantages of these probiotic as a
growth prompter are that it neither has any
residues in animal production nor exerts
any antibiotic resistance by consumption
(Gibson and Roberfroid, 2008). Many
research conducted to evaluate the probiotics
in poultry nutrition. It was reported that
probiotics have a good impact on the
poultry performance (Mountzouris et al.
2007), improve microbial balance, synthesize
vitamins (Fuller, 1989), decrease pH and
release bacteriocins (Rolfe, 2000), improve
feed consumption in layers and broilers
(Nahashon (et al. 1994).

The objective of the present study to
examine the effect of different levels of
crude protein (CP) and probiotics on
performance, nutrients digestibility, carcass
characteristics, some blood parameters and
economic profit of quail under North Sinai
conditions.

MATERIALS AND METHODS

The present study was carried out at the
experimental farm, Faculty of Environmental
Agriculture Sciences, Suez Canal University,
Al-Arish, North Sinai, Egypt. The trial
lasted 6 weeks from March to May 2015.

Experimental Birds and Management

A total number of 450 unsexed quail
chicks of seven day age, weighed about
26.65 g were used. Quail birds were
randomly allotted to 10 treatments (45 birds
per treatment) in 3 replicates (15 birds/
replicate). Birds were housed in battery
cages, kept under similar environmental and
managerial conditions during 7-49 days of
age. Feed and water were offered ad-
libitum all over the experimental period.

Experimental Design and Feeding
Program

Experimental diets were corn-soybean
based and contain 24 and 20% crude
protein  (standard protein requirement
according to NRC 1994, recommendation)
in starting period or 22 and 18% crude
protein in growing period and nearly
similar in other nutrients and metabolizable
energy. FEach protein level either
supplemented with different three levels of
yeast or bacteria content (0.0, 0.5 and 1.00
g/kg diets) to formulate ten different
experimental diets.

The ingredient composition and chemical
analysis of the experimental diets used in
the starting and growing periods are
presented in Tables 1 and 2. Quail chicks of
group 1 (control group) were fed on the
experimental diet containing 24 and 20%
CP without any probiotic supplementation
during starter and grower periods respectively.
Groups 2, 3, 4 and 5 were fed on diets
containing (24 and 20% CP) supplemented
with either yeast or bacteria at 0.5 and 1
g/kg level during starter and grower periods
respectively.

Group 6 was fed on the experimental
diet containing 22 and 18% CP without any
probiotic supplementation during starter
and grower period respectively. Groups 7,
8, 9 and 10 were fed diets containing (22
and 18% CP) supplemented with either
yeast or bacteria at 0.5 and 1 g/kg level
during starter and grower periods respectively.

Data Collection

Birds were weighed at 49 day and the
average live body weight gain (LBWG) and
feed intake (FI) were calculated. Feed
conversion ratio (FCR) was calculated as g
fed/g gain however, protein utilization ratio
(PUR) was g protein/g gain. To determine
nutrients digestibility, chemical analyses of
experimental diets and dried excreta were
determined according to AOAC (2000),
also fecal nitrogen was determined according
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Table (1): Composition and calculated analyses of experimental diets in starter period

(7-28 day).
Ingredient Comrop T2 T T Ts T T, T, T, T
Yellow corn 60 60 60 60 60  65.54 65.54 65.54 65.54 65.54
Soybean 36.57 36.57 36.57 36.57 36.57 30.63 30.63 30.63 30.63 30.63
Di-calcium phosphate 0.83 0.83 0.83 0.83 0.83 093 093 093 093 093
Calcium carbonate 1 1 1 1 1 1.3 1.3 1.3 1.3 1.3
DI-Methionine 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 04 04
L-Lysine 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05
Vit. & Minerals* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 03 03
Anti fungus 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 03 03
Supplemental yeast (%) 0 0.5 1 0 0 0 0.5 1 0 0
Supplemental bacteria (%) 0 0 0 0.5 1 0 0 0 0.5 1
Calculated analyses (%)**

Crude protein (%) 24.00 2422 2432 24.01 24.02 20.00 20.22 20.32 20.01 20.02
Energy (Kcal/Kg) 2890 2901 2910 2900 2900 2900 2901 2910 2900 2900
Calcium (%) 0.71 0.71  0.71 071 071 084 084 084 084 0.84
Phosphorus (%) 0.56 0.56 056 056 056 055 055 055 055 055
L-Lysine (%) 1.21 1.21 1.21 .21 121 1.05 1.05 1.05 1.05 1.05
DI-Methionine(%) 0.77 077 077 077 077 074 074 074 074 0.74

“Vitamins and minerals premix provides per kg of diet: 10000 IU vitamin. A, 11.0 TU vit. E, 1.1 mg vitamin K,
1100 ICU vitamin D3, 5 mg riboflavin, 12 mg Capantothenate, 12.1 pgvitamin. By,, 2.2 mg vitamin. B6, 2.2 mg
thiamin, 44 mg nicotinic acid, 0 .11 mg d-biotin, 60 mg Mn, 50 mg Zn, 0.3mg I, 0. 1 mg Co, 30 mg Fe, 5 mg Cu
and 1 mg Se.

" According to Feed Composition Tables for animal & poultry feedstuffs used in Egypt (2001).

Table (2): Composition and calculated analyses of experimental diets in grower period

(28-49 days).

Ingredient T T, T3 T, Ts Ts T, Ty T, Tio

(Control)
Yellow corn 63.88 63.88 63.88 63.88 63.88 69.98 69.98 69.98 69.98 69.98
Soybean 32.49 32.49 3249 3249 3249 2589 2589 25.89 2589 2589
Di-calcium phosphate 093 093 093 093 093 1.18 1.18 1.18 1.18 1.18
Calcium carbonate 1.1 1.1 1.1 1.1 1.1 1.35 135 135 135 1.35
DI-Methionine 0.4 04 04 0.4 0.4 0.4 0.4 0.4 0.4 04
L-Lysine 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Vit. & Minerals” 0.3 03 03 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Anti fungus 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Salt 0.3 03 03 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Supplemental yeast (%) 0 0.5 1 0 0 0 1 0.5 0 0
Supplemental bacteria (%) 0 0 0 0.5 1 0 0 0 0.5 1
Calculated analyses (%)"

Crude protein (%) 22.00 22.16 22.45 22.01 22.02 18.00 18.16 1845 18.01 18.02
Energy (Kcal/Kg) 2903 2905 2923 2903 2903 2950 2955 2970 2950 2950
Calcium (%) 0.76 076 0.76 0.76 076 090 090 090 090 0.90
Phosphorus (%) 0.56 056 0.56 056 056 058 058 058 058 0.58
L-Lysine (%) .10  1.10 1.10 1.10 1.10 092 092 092 092 092
DI-Methionine (%) 0.75 075 0.75 0.75 0.75 072 072 0.72 0.72 0.72

“Vitamins and minerals premix provides per kg of diet: 10000 IU vitamin. A, 11.0 TU vit. E, 1.1 mg vitamin K,
1100 ICU vitamin D3, 5 mg riboflavin, 12 mg Capantothenate, 12.1 pgvitamin. By, 2.2 mg vitamin. Bg, 2.2 mg
thiamin, 44 mg nicotinic acid, 0 .11 mg d-biotin, 60 mg Mn, 50 mg Zn, 0.3mg I, 0. 1 mg Co, 30 mg Fe, 5 mg Cu
and 1 mg Se.

" According to Feed Composition Tables for animal & poultry feedstuffs used in Egypt (2001).
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to Jakobsen ef al. (1960). At the end of the
experimental period (49 day), 9 birds from
each treatment, three birds from each
replicate had been deprived from feed for 8
hours, then weighed and slaughtered to
estimate some carcass characteristics
(carcass % and giblets %). During
slaughtering, nine samples per treatment
were collected to determine the blood total
protein, albumin and globulin.

Economical Efficiency

The economical efficiency for meat
production was calculated according to the
price of local market as well as the price of
probiotic (yeast and bacteria) and prices of
the ingredients at the time of the
experiment. Economical efficiency= the net
revenue /total cost.

Statistical Analysis

The statistical analysis was computed by
using analysis of variance (factorial design
using the general linear models (GLM) as
described in SAS program (SAS®
institute, 2004) and the significant mean
differences between treatment means were
distinguished by Duncan's Multiple Range
Test (Duncan, 1955). All statements of
significance were based on P<0.05.

The model used in the experimental was:
Yij=p+Titei

Where:

Yij = the measured parameter

p = the overall mean.

Ti = effect of treatments, i = (1 to 10)

eij = experimental error.

RESULTS AND DISCUSSION

Live Body Weight and Body Weight
Gain

Effect of various dietary protein level
supplemented with or without probiotic on
body weight development of growing quail
during the whole experimental period (7-49
day) is presented in Table 3.

Results showed that the best value (P<
0.05) of live body weight (LBW, g) and
body weight gain (BWG, g) had been
obtained by quails fed diet containing 24
and 22% CP supplemented with 1 g yeast/
kg diets during starting and growing period,
respectively compared to control diet and
other experimental diets.

The results were also in accordance with
Ghally and Abd El-Latif (2007) who
reported that feeding growing quail on diet
contained 24% CP plus 1 or 2% yeast
significantly increased live body weight and
body weight gain. On the other hand, Ali et
al. (2000) found that in growing Japanese
quail the birds fed diet contain low level of
crude protein (22%) withl.5 yeast culture
kg/ton, significantly increased live body
weight and body weight gain compared
with that obtained from birds fed diets
containing the high level of crude protein
(24%) with the high level of yeast culture
(3 kg/ton).

Feed Intake

In the present study, quails fed diet
containing low protein (20 and 18%) during
starting and growing period without
probiotic consumed more (P<0.05) feed
compared to control diet and dietary
supplemented with probiotic (Table 3).
These results are in the same line with
Selim (2015) who indicated that quail birds
fed low protein diets (20% CP) consumed
more significant than those receiving 22%
protein diets. The reduce feed intake in
birds fed on high protein diets could be
attributed to an imbalance in energy to
protein. Two types of imbalance may be
caused by the addition of a relatively small
quantity of amino acid to a low-CP diet,
which results in providing an incomplete
mixture of amino acids in the feed
(D’ Mello, 1994).

Feed Conversion Ratio

Diets contained 24 and 22% CP
supplemented with 1g yeast/kg diets resulted
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Table (3): Effect of dietary protein level and probiotic supplementation on live body
weight, body weight gain, feed intake, feed conversion ratio, and protein
conversion of quail chicks during experimental period (7-49 day).

Trt.  Proteinlevels  Probiotic Initial LBW BWG FI FCR PCR
(%) level (g/kg) LBW © @ (4] (g. feed/g. (g. protein/g.

Starter Finisher ® gain) gain)
(coItlrol) 24 22 0.00 29974033 211.93°42.00 181964234 623.94°%+2.14 342°+0.035 0.8540.014
T, 24 22 05yeast  3040%+0.15 221.07£0.67 190.67+4.74 637.31™+6.64 3.34°:0.052 0.90°+0.051
T; 24 22 1.0 yeast 2831038 261274342  2329543.67 63937%4321 2.74°t0.029 1.55%0.046
T, 24 22 0.5bacteria  29.00%£1.17 207434441 17843%“+3.88 603.07+747 3.38%£0.033 0.86%0.035
Ts 24 22 1.0 bacteria 28.66™+1.15 21843°43.78 189.7743.58 640.68bct6.26 3.38°+0.041 0.93%0.067
T 20 18 0.00 29974033  202.77%1.05 174.09%4.17 68120429 3.91%0.083 0.82°:0.053
T, 20 18 05yeast  30.75°:094 221404301 190644285 651.64°5.73 3.42°£0.045 0.94%+0.057
Ts 20 18 1.0yeast  29.66™+0.57 236.03%:320 20637°:1.71 611.09%+226 29620014 1.28%:0.048
Ty 20 18 05bacteria  31.59%024 210.17°46.64 178.59°%+11.37 62622°49.53 3.53%+0.014 0.89%+0.105
Ty 20 18 1.0 bacteria  29.97+033 219.70°337 181.95%42.34 623.94°%2.14 3.42°+0.035 0.85+0.014

a, b, c,..., efc means in the same column with the different litters are significantly different (P<0.05).

Live Body Weight (LBW, g)
Feed Intake (FI, g/bird)

Body Weight Gain (BWG ,g) = final weight (g) — initial weight (g).
Feed Conversion Ratio (FCR) =feed intake (g)/weight gain (g)
Protien Conversion Ratio (PCR)= protien intake (g)/weight gain (g)

in better (P<0.05) FCR than control diet and
other experimental diets (Table 2). This
finding is in agreement with Abd El-
Maksoud et al. (2010) who found that hens
fed diet containing 16% CP with dried yeast
(250 mg/kg diet) showed the best value of
feed conversion ratio compared with other
groups. On the other sides, Ali ez al. (2000)
indicated that quail birds fed a 22% CP diet
with high level of yeast culture (3 kg/ton)
significantly (P<0.05) improved feed
conversion ratio compared with other groups.

Protein Conversion Ratio

Birds fed diets containing 24 and 22% in
starting and growing period, respectively
supplemented with 1 g yeast/ kg diets
achieved the best (P<0.05) protein
conversions ratios (PCR, g. protein intake/
g. gain) to control diet and dietary
supplemented with probiotic (Table 3). In
contrary of this study Ali et al (2000)
indicated that birds fed a 22% CP diet with
high level of yeast culture (3 kg/ton)
significantly decreased (P<0.05) protein

conversion
groups.

ratio compared with other

The improvement in the body weight,
weight gain, feed intake, feed conversion
ratio and protein conversion ratio in this
study may be due to the increased
efficiency of digestion and nutrient
absorption processes due to presence of the
probiotic. Edens (2003) reported that the
inclusion of desirable microorganisms
(probiotics) in the diet allows the rapid
development of beneficial bacteria in the
digestive tract of the host, improving its
performance. As a consequence, there is an
improvement in the intestinal environment,
increasing the efficiency of digestion and
nutrient absorption processes. Edens et al.
(1997) showed that in vivo and exvivo
administration of Lactobacillus reuteri
resulted in an increased villus height,
indicating that probiotics are potentially
able to enhance nutrient absorption and
thereby improve growth performance and
feed efficiency.
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Digestion Coefficients and Nitrogen
Balance

Digestion coefficient of nutrients were
significantly (P<0.05) affected by crude
protein level supplemented with probiotic
(Table 4). Birds fed diets containing 24 and
22% in starting and growing periods,
respectively supplemented with 1 g yeast/
kg diet gave the best digestion coefficient
values of all nutrients compared to control
and other diets. Nitrogen balance (Table 4)
was higher for birds fed diets containing 20
and 18% CP in starting and growing
periods, respectively supplemented with 1 g
yeast/ kg diets compared to control diet and
other treatment groups.

Carcass Characteristics

Birds fed diets containing low CP level
(20 and 18%) supplemented with 0.5 g
bacteria’kg diet during starting and
finishing periods increased significantly
(P<0.05) the carcass weight and percentage
compared to control diet and other
experimental diets (Table 5).

The highest value of giblets weight and
percentage had been recorded for birds fed
low protein (20 and 18% CP) without
probiotic.

This results are in agreement with Selim
(2015) who found that quail birds fed diets
contained low protein (22% CP) increased
average carcass weight, carcass weight (%),
giblet weight and giblet weight (%)
compared with birds fed low protein (20%).
In contrary, Mohamed et al. (2015) found
that there were no significant differences in
hot carcass, eviscerated and dressing
percentage and relative percentage of
internal organs (gizzard, heart, liver and
spleen) between broiler duck fed basal diets
with or without probiotic.

Total Protein, Albumin and Globulin

Results in Table (6) show that, adding
1% yeast culture to quail diet containing
low crude protein (20 and 18%) enhanced
(P<0.05) plasma total protein and globulin
compared with the control diet and other
treatments. However, no significant effect
were observed in serum albumin between
all treatments. In contrary, of this study,
Mohamed et al. (2015) found no
significant effect in serum total protein,
albumin, globulin, of broiler ducks fed diets
contained 16% protein with 0.1% probiotics
(Saccharomyces cerevisiae).

Economic Efficiency

The net revenue and economical
efficiency values varied from 3.51-2.80 and
0.45-0.81 L.E., respectively (Table 7).

The lowest values of net revenue and
economical efficiency were recorded for
quails fed diet containing 24 and 22% CP
supplemented with 0.5g bacteria/kg diets.
While the highest values were calculated for
other fed diets containing 24 and 22% CP
supplemented with 1g yeast/kg diet. These
results are in agreement with Abd El-
Maksoud (2010) who found the best
economic efficiency (EE) and relative
economic efficiency (REE) achieved in
chick fed diet containing 16% CP with dried
yeast 250mg/kg. On the other hand Ali et
al. (2000) showed that quails fed diets
contain low protein supplemented with
yeast culture (1.53 kg/ton) numerically had
the best EE and REE.

Conclusion

From the obtained results it can be
concluded that 24 and 22% crude protein
content with 1g yeast /kg diet in starting and
growing periods, respectively in growing
quail ration improve growth performance
without any side effects and achieved the
best economic efficiency.
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Table (4): Effect of dietary protein level and probiotic supplementation on digestion
coefficient and nitrogen balance (%) of growing quail.

Trt. Protein levels DM Cp EE CF OM NFE NB
(%) Probiotic
level (g/kg)
Starter Finisher
T, 7123e+020 94.13¢+0.12 81.37d+0.33 25.10d+0.10 74.33ef£0.18 72.20c+£0.10 54.27d+0.03
24 22 0.00
(control)
T, 24 22 0.5yeast 55.30c+0.06 73.20c+0.20 95.10b+0.06 84.00b+0.06 22.50e+0.17 76.70c+0.25 73.63bc+0.15
T; 24 22 1.0yeast 59.47a+028 76.40a+0.06 96.60a+0.11 86.47a+0.27 28.53a+0.18 78.87a+0.34 74.56b+1.42

T 24 22 0.5 bacteria 55.17cd+0.09 72.43d+£0.07 95.13b+0.09 82.57c+0.26 2247e+0.09 75.57d+0.20 73.70bc+0.11
Ts 24 22 1.0bacteria 56.97b+0.49 72.10d+£0.10 9520b+0.06 84.2b+0.18 27.30b+0.35 75.10ed+0.25 73.83b+0.12
Ts 20 18 0.00 50.27e+023 7143e+0.29 93.53e+0.13 83.40c+0.30 23.03e+0.08 74.17e+0.14 73.67bc+0.18
T, 20 18 0.5yeast 4533029 7523b+0.24 9320eft0.15 83.73c¢+0.22 23.17e+0.60 73.67f£0.88 77.33a+0.33
Ts 20 18 1.0yeast 4240g+0.26 76.00a+0.06 93.07£:0.03 84.87b+0.09 26.13c¢+0.03 77.67b+0.12 77.63a+0.09
Ty 20 18 0.5 bacteria 46.20f+0.60 73.17¢+0.03 93.63de+0.32 83.93c¢+0.07 22.30e+0.30 75.87d+0.44 77.60a+0.06
Tho 20 18 1.0 bacteria 46.23t£0.20 73.63c+0.09 94.03d+0.12 84.53b+0.03 25.00d+0.35 75.63cd+0.20 76.60a+0.21

a, b, c,..., ef ¢ means in the same column with the different litters are significantly different (P<0.05).
Dry Matter (DM), Organic Matter (OM), Crude Protein (CP), Crude Fiber (CF), Ether Extract (EE), and
Nitrogen Free Extract (NFE)

Table (5): Effect of dietary protein level and probiotic supplementation on carcass
characteristics of growing quail.

Trt. Protein levels (%) Probiotic Caracas  Caracas weight Giblet weight Giblet weight
TI—— level (g/kg) weight () (%) of LBW ©) (%) of LBW

(m:tlml) 24 22 0.00 140.77°°£6.80  69.67°+2.33  9.50°+0.79  4.66™°+0.26
T, 24 22 0.5 yeast 153.88°£0.06 74.41°+326  8.84°+0.37  4.34°+0.25
T, 24 22 1.0 yeast 157.22°+4.00 68.72™+1.84  9.80":0.49  4.25°¢0.12
T, 24 22 0.5 bacteria 128.33t7.94 69.30™+0.85  9.78"+0.89  5.59"°+0.91
Ts 24 22 1.0 bacteria 128.88t7.44  65.56+4.72  9.03"+0.58  4.63"+0.39
Te 20 18 0.00  161.11°+6.33 72.13*+1.73  12.74%+0.93  5.67%+0.32
T, 20 18 0.5 yeast 150.00°°+4.08 73.63"+£1.66  9.77°+0.65  4.77"°+0.26
T 20 18 1.0 yeast 157.22"+7.17 72294276  10.54+0.81  4.82%+0.35
Ty 20 18 0.5 bacteria 170.555.16 77.83%t1.47  10.4°+0.51  4.78"+0.22
Ty 20 18 1.0 bacteria 161.66™+4.33 73.26"£0.98 12.51°t0.48  5.72%+0.34

a, b, c,..., efc. means in the same column with the different litters are significantly different (P<0.05).
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Table (6): Effect of dietary protein level and probiotic supplementation on blood
parameters of growing quail.

Trt Protein Probiotic Total Albumin Globulin A/G

levels (%) level (g/kg) protein ratio
Starter Finisher

(m:tlml) 24 22 0.00 2.6940.23  1.26+0.15 1.54°£0.04  0.82+0.11
T, 24 22 0.5yeast  2.72°40.03 1.25+0.11 1.54+0.04 0.81%0.07
T, 24 22 1.0 yeast  2.88"°+£0.24 1.25+0.20 1.70°“+£0.05 0.74+0.13
T, 24 22 0.5 bacteria 2.77°+0.03 1.07+0.02 1.70™°+0.05 0.63+0.02
Ts 24 22 1.0 bacteria 2.84+0.15 1.13£0.13  1.63°+0.01  0.69+0.08
T, 20 18 0.00 3.00°40.18 1.21£0.06 1.77"+0.11 0.68+0.01
T, 20 18 0.5yeast 2.85°+£0.24 1.13+0.09 1.74"°£0.21 0.66+0.06
Ts 20 18 1.0 yeast  3.38%+0.18 1.26£0.04 2.09°+0.10  0.65+0.01
T, 20 18 0.5 bacteria 3.30°+0.14 1.33£0.14 2.01°°£0.04 0.66+0.06
Ty 20 18 1.0 bacteria 3.34+0.01 1.32+0.03 1.88*+0.10 0.63+0.03

a, b, c,...,etc. means in the same column with the different litters are significantly different (P<0.05).

Table (7): Effect of dietary protein level and probiotic supplementation on economic
efficiency of growing quail.

Trt Protein Probiotics Fixed Feed Total LBW Total Net EE REE
level (%)  (g/kg) cost cost cost (Kg) revenue revenue
(LE) ofkg (LE) (IE) (L.E)

(co:t]rol) 24-22 0.00 2 222 422 212 6.36 2.14  0.50 100
T, 24-22 0.5 yeast 2 225 425 221 6.63 238 056 110
T; 24-22 1.0 yeast 2 229 429 26l 7.8 351 081 146
T, 24-22 0.5 bacteria 2 233 433 207 6.21 1.88 043 53
Ts 24-22 1.0 bacteria 2 238 438 218 6.54 2.16 049 113
Ts 20-18 0.00 2 220 42 203 6.09 1.89 045 091
T, 20-18 0.5 yeast 2 225 425 221 6.63 238 056 124
Ty 20-18 1.0 yeast 2 228 428 236 7.08 2.80 0.65 117
Ty 20-18 0.5 bacteria 2 232 432 210 6.3 1.98 045 70
Tio 20-18 1.0 bacteria 2 238 438 220 6.6 222 050 110

Fixed cost: Bird price and rearing cost.

Price of kg/yeast =10 LE.

Price of kg/bacteria= 80 LE.

Total revenue: Assuming that the selling price of one kg live body weight is 30 LE.

Net revenue: Total revenue — total cost.
Economic efficiency (EE): Net revenue per unit total cost.
Relative economic efficiency (REE): Assuming that the relative economic efficiency of the control.
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