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probiotic; T7: T2 + 0.10% prebiotic; T8: T2 + 0.10% probiotic + 0.10% prebiotic.
Results showed that no significant differences were found among treatments in egg
production (HDP %), egg weight, egg mass, feed intake, feed conversion ratio and
energy conversion ratio, but energy consumption in TS were significantly (P<0.05)
higher than T7. Significant (P<0.05) differences were found between treatments in
egg quality (yolk weight (g), albumin weight (%), shell thickness (mm), and shell
weight (g and %). Whereat, T1 was significantly (P<0.05) higher than T6 in egg
specific gravity, also T1 was significantly (P<0.05) higher than T2 in shape index. T1
and T2 significantly (P<0.05) higher than the other treatments in yolk index. While in
albumin index T3 and T4 significantly (P<0.05) higher than T6. Albumin weight
percentage in T2, T5, T6 and T7 were significantly (P<0.05) higher than T1. Egg
surface area was significantly (P<0.05) higher in T3 compared with T2, T7 and T8.
Shell weight (g) was significantly (P<0.05) higher in T1 (control) than T6 and T7,
while T6 was significantly (P<0.05) higher than T8 in shell thickness.

Introduction

Dietary is consider the mainly cost and important in projects breeding and poultry-animal production
which takes 60-70% of the cost of meat and egg production projects investment [/; 2], inasmuch for use
feedstuff vegetable origin materials for 90% of feed ingredients percentage which includes energy sources
like grains production residual and Giiler et al, (2005) [3] reported that feed feedstuff vegetable origin
contains lots of Anti Nutritional Factors such as Tannin, Phytic Acid, Non-Starch Polysaccharides (NSPs)
and other fiber ingredients. Moreover, the digestive system for poultry lacks of analyst enzymes for Anti
Nutritional Factors from one side and promotes detachment enzymes in poultry gut [4; 5; 6; 7; 8] which
required devoting the scientific looks towards probiotic and prebiotic technics use in poultry dietary.
Probiotic is preparation birds living microbial culture whether it was bacteria or molds. This micro living is
settles in the epithelial cells within the gut and then covers the receptors on the walls of these cells. Locking
these receptors will prevent pathogenic bacteria (Salmonella Coli) from reaching and agglutinating the
epithelial cells and then out with residual outside of the body [9], probiotics used as dietary supplements in
special diet by (Food Drug Administration) and it was proved that using it among the healthy and mainly
materials which spread widely because of its efficiency in improving the animal health condition [70; 11].
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Probiotics using in poultry industry for over than half century, to prevent bacterium infection and
improvement poultry performance but having these little quantities of probiotics in birds body led to the
growth of resistant bacterium strains for these probiotics in final poultry meat production [/2]. Scientists
identified the prebiotic as any dietary stuff indigestible and have useful effects on the host by stimulating the
growth of specific kinds of useful bacteria or increasing its effectiveness [/3]. Prebiotic is identified as long
chain complex sugars like Fructo Oligo Saccharide (FOS) and Manno Oligo Saccharide (MOS). These
sugars were found in the outside walls of some kinds of bacteria, yeast and molds beside they can be found
in medical weed like union, garlic, chicory, anise and others [/4]. The modern studies showed that these
sugars have the ability to stop the receptors that exists on the morbidity bacteria surface so it prevents it
from agglutination with cells receptors that inlayer the gut and then it prevents from the disease whiplash that
caused by these kinds of bacteria. These sugars cannot degrade or digested inside the poultry gut because
there is no eupeptic enzyme for it [/5; 16]. For a while the scientists made a scientific researches to produce
and develop probiotics reinforcements techniques and prebiotics to maximize poultry performance through
increase the availability of the nutrients by increasing the efficiency of digested enzymes in gut [17; 18; 19],
and increase poultry proofed and improve the economic performance for poultry projects [19; 20; 21; 22].
The aim of this study was investigate the effect of probiotic and prebiotic supplementation with or without
animal protein concentrate on performance of female quails.

Material and method

The experiment was conducted in the Poultry Farm of Animal Production Department\College of
Agriculture\University of Kirkuk, from the period of 12/1/2017 to 13/3/2017. One hundred sixty quail
females at 70 days old randomly distributed to eight treatments. Each treatment included 5 replicates (cages).
The dimension of these cages was (40 x 30 x 20) cm length, width and height. The number of birds for each
replicates was four birds. The lighting period was provided for 17 hours, water and feed were supplied ad
libitum throughout the experiment. The treatments were illustrated in Table (1). The treatments were T1
basal ration contain 5% animal protein concentrated without supplementation of probiotic or prebiotic; T2:
basal ration without animal protein concentrated, probiotic and prebiotic; T3: T1 + 0.10% probiotic; T4: T1
+ 0.10% prebiotic (Yeast); T5: T1 + 0.10% probiotic + 0.10% prebiotic; T6: T2 + 0.10% probiotic; T7: T2 +
0.10% prebiotic; T8: T2 + 0.10% probiotic + 0.10% prebiotic. Hen-day egg production (%) was recorded
daily, whereas egg weight, feed intake, feed conversion ratio and egg mass were determined each 3 weeks
interval for 3 periods. Egg mass was calculated by multiplying egg weight by hen-day egg production
percentage, feed conversion ratio (FCR) was calculated as gram feed consumption per day bird divided by
gram egg mass per day per bird. In the end of each period, 10 eggs from each treatment were randomly taken
in order to determine egg weight, egg component (percentage of egg yolk weight %, egg albumen %, egg
shell % and egg shell thickness mm). All data were statistically analyzed by the Completely Randomized
Design (CRD) by the (SAS, 2001) system and the differences between the means of groups were separated
by Duncan Multiple Range Test (Duncan, 1955) statements of statistical significance are based on (P<0.05).

Ingredient (%) T1 12 T3 T4 T5 T6 T7 T8
Wheat 55.90 5446 5590 5590 5590 5446 5446  54.46
Barley 500 500 500 500 500 500 500 500

con i"’l’t'r’:;i Z%”C’,’P w  5.00 : 500 500  5.00 ; ; -
Soybean meal, 46% CP 2304 2814 2314 2314 2314 2814 2814 2814
Vegetable oil 431 452 431 431 431 452 452 452
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Dicalcium phosphate 0.9 1.94 0.9 0.9 0.9 1.94 1.94 1.94
Limestone 54 5.34 54 54 54 5.34 5.34 5.34
Salt (NaCl) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Mineral and Vitamin 010 010 010 010 010 010 010 0.0
premix
L-Lysine - 0.12 - - - 0.12 0.12 0.12
DL-Methionine 0.05 0.18 0.05 0.05 0.05 0.18 0.18 0.18
BLR) -PRO (Probiotic) " - - 0.10 - 0.10 0.10 - 0.10
Prebiotic (Yeast) - - - 0.10 0.10 - 0.10 0.10
Total 99.70 99.75 100 100 100 100 100 100
Table -1: Composition of experimental diets of laying quails
Calculated Analysis ¢
ME (kcal / kg) 2916 2900 2916 2916 2916 2900 2900 2900
Crude Protein % 20 20.01 20 20 20 20.01 20.01 20.01
Calcium (%) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Available phosphorus (%) 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Lysine (%) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Methionine (%) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45

a- used animal protein concentrate, Wafi (Originating Hollander) and contained 40% crude protein, 2100 (Kcal/ Kg), 5% crude fat,
3.85% Lysine, 3.70% Methionine, 4.12% Methionine + cysteine, 5% Calcium and 4.68% phosphor.

b- Originating: Bacillus cereus var. toyoi: 1.0x10 CFU/g, Beta-glucanase: 14 U/g and Cellulase: 35 U/g.

c- Calculated analysis depending according to (NRC, 1994).

Results and Discussion

Egg production%, egg weight and egg mass average were presented in Table (2). The results showed that
there were are no significant effect of treatments on the egg production traits. This finding was agreement
with /8, 19; 23; 24; 25; 26]. The supplementation of 0.10% probiotic or prebiotic to the ration contained
with or without 5% animal protein concentration cause no difference in the availability of the nutrients for
the birds of the treatments. The average feed intake, feed conversion ratio, energy consumption and energy
conversion ratio were illustrated in Table (3).

Table - 2: Effect of probiotic and prebiotic supplementation with or without animal protein concentrate on egg
production, egg weight and egg mass (Mean + SE) of female quails

Egg Producti Egg Weig Egg Mass

treatment (HDP%) (@) @)

0.70+91.50 0.32 +12.66 0.31+11.58
Tl a a a

3.73+87.00 0.08 +12.28 0.13 +11.13
2 a a a

3 3.71+85.33 0.34 +12.94 0.26 +11.69
a a a

T4 4.53+84.16 0.25+12.48 0.44+11.39
a a a

s 1.18 +91.33 0.20+12.72 0.32 +11.62
a a a

T6 3.63 +86.58 0.33 +12.60 0.46+11.34
a a a
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77 3.75 +84.33 0.09 +12.28 0.32+11.02
a a a

8 2.15+86.75 0.15 +12.33 0.32 +11.00
a a a

There were no significant differences in feed intake, feed conversion ratio and energy conversion ratio
among the treatments, these results were agreement with /79; 27] on the other hand, did not agreement with
[26]. Probiotics contained in laying hen diets contribute to improving egg quality, increasing laying rates and
reducing feed costs /28, 29; 30, 31, 32; 33, 34], while [35; 36, 37; 38; 39] revealed that probiotics had no
influence on all or some performance traits. [40] obtained that feeding quail breeder diets contained
probiotics or prebiotics (0.5 or 1 kg/ton of feed) was significantly (P<0.05) increase egg production, feed
consumption, feed efficiency and egg weight.

Table - 3: Effect of probiotic and prebiotic supplementation with or without animal protein concentrate of female quails
feed intake, feed conversion ratio, energy consumption and energy conversion ratio (Mean + SE).

treatment Feed intake Feed conversion Energy consumy Energy conversion ratio
(g/bird/day) (g/g WG) (kcal/bird/da (kcal/g WG)
0.74+20.34 0.03 £1.76 2.18 #59.33 0.10 #5.12
T a* a ab a
0.91 £21.09 0.07 £1.89 2.66 +61.16 0.22 +5.50
2 a a ab a
0.61 +20.00 0.05+1.71 1.78 +£58.00 0.10 £4.96
13 a a ab a
T4 0.65 +19.88 0.02 +1.74 1.92+57.65 0.09+£5.06
a a ab a
Ts 0.77+21.68 0.10 +1.87 2.25 £63.22 0.29 +5.44
a a a a
6 0.92 £20.14 0.02 £1.78 2.67+58.41 0.07 £5.15
a a ab a
77 0.86 £19.06 005 +1.73 2.52 #5527 025 +5.02
a a b a
0.80 £19.47 0.06 £1.76 2.33 +56.46 0.23 + 5.13
T8 a a ab a

*a-b the different letters within the same column refers to significantly differences (p<0.05).

Effect of using animal protein concentrate, probiotic and prebiotic on external egg quality and internal egg
quality are shown in Table (4 and 5), respectively. There were significant (P<0.05) differences between some
experiment treatments. Yolk index for the T1 and T2 were significantly (P<0.05) higher than T3, T4, T5, T6,
T7 and T8. While, for the albumin index of the T4 was significantly (P<0.05) better than T6. The difference
did not significant among treatments for the yolk weight percentage, while the albumin weight percentage of
the dietary treatment 2, 5, 6 and 7 were significantly (P<0.05) better than T1. The differences were not
significant for albumin weight (g) and Haugh unit among the experiment treatments. Yolk weight (g) of the
T1 was significantly (P<0.05) better than T2 and T7. The average of shape index of the T1 was significantly
(P<0.05) better than T2; while, the average of shell thickness (mm) of T8 was significantly (P<0.05) lower
than T6. Surface area of the egg (cm®) of T2, T7 and T8 were significantly lower than T3. Egg specific
gravity of T1 was significantly (P<0.05) better than T6. The average of shell weight (g) of T1 were
significantly (P<0.05) better than T6 and T7, while the percentage of shall weight for T1 were significantly
(P<0.05) better than T6. Feeding quail breeder with probiotics (0.5 or 1 kg/ton feed) cause no significant
differences for the egg specific gravity, albumin index, yolk index and Haugh unit. In other studies for
different physical egg traits which influenced by adding probiotics to layer diet as better albumin quality /34,
33; 41] while influence was not observed in other experiments [42; 29; 31].

456



JZS (2018) Special Issue, 2"Int. Conference of Agricultural Sciences

Table - 4: Effect of probiotic and prebiotic supplementation with or without animal protein concentrate of female quails
upon external parameters (Mean + SE)

External Parameters
Treatment Shape index Shell thickness Suij:ace area Egg fpecy”ic Shell weight  Shell weight
(mm) (cm”) gravity () (%)
T1 5.75+87.14 0.06+0.21 0.68+37.92 0.03 +1.11 0.07 +1.82 0.51 +14.40
a* ab ab a a a
0.63+76.66 0.04 £0.22 0.13+36.77 0.01+1.10 0.03 +1.66 0.20+13.55
12
b ab b ab ab ab
0.53+78.31 0.04+0.21 0.75 +38.77 0.03 +1.10 0.08 +1.77 0.58+13.69
T3
ab ab a ab ab ab
1.14+77.92 0.07+0.22 0.62+37.38 0.01 +1.10 0.03 +1.72 0.32 +13.85
T4
ab ab ab ab ab ab
0.43 +78.75 0.06+0.22 0.51 +38.08 0.03 +1.10 0.06+1.68 0.65 +13.33
T5
ab ab ab ab ab ab
0.58 +77.67 0.06 +0.23 0.73 +37.71 0.02 +1.10 0.05 #1.58 0.47+12.63
T6
ab a ab b b b
6.20 +83.32 0.05+0.22 0.39 +£36.78 0.02 +#1.10 0.06+1.61 0.47 +13.14
T7
ab ab b ab b ab
1.03+78.07 0.06+0.21 0.41 +36.92 0.02+1.10 0.05 +1.68 0.36 +13.70
T8
ab b b ab ab ab

*a-b the different letters within the same column refers to significantly differences (p<0.05).

Table - 5: Effect of probiotic and prebiotic supplementation with or without animal protein concentrate of female quails
upon internal parameters (Mean + SE).

Internal Parameters
Yolk . .
Treatn Yolk Albumen Weight albumin albumir, Haugl Yolk
index index % weigh% weight g Unit Weigh
T1 0.00£40.55 0.06+0.11 0.28 +33.85 0.52+51.73 0.11 +6.54 1.17 £89.32  0.09 +4.28
a* abc a b a a a
0.01 #0.54 0.03 #0.10 0.47 +32.56 0.51 +53.88 0.07 +6.62 0.66+87.71  0.06 +3.99
12 a bc a a a a b
0.00 +0.48 0.04 +0.11 0.44 +32.70 0.86 +53.60 0.19 +6.94 0.85+89.59  0.08+4.23
13 b ab a ab a a ab
0.01 #0.49 0.04 +0.12 0.48 +32.96 0.58 #53.18 0.13 +6.64 0.69 +#89.64 0.10 +4.12
b b a a ab a a ab
s 0.00 #0.49 0.03£0.10 0.57 £32.86 0.87 +53.80 0.18 £6.85 0.68 £87.63  0.09+£4.17
b bc a a a a ab
T6 0.00 #0.46 0.03 +£0.10 0.33 +33.40 0.57 #£53.95 0.15+6.80 0.73 £88.00  0.10+4.20
b c a a a a ab
0.0040.49 0.0540.10 0.61+32.39 0.59+54.45 0.10 +6.69 0.96 +#88.13  0.07 +3.98
7 b abc a a a a b
0.00240.47 0.03 +0.11 0.41 +33.66 0.49 +52.63 0.10 +6.49 0.86+89.03  0.05+4.15
18 b abc a ab a a ab

* ““in each column means with different letter significantly differ (P<0.05).
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