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Table (6):	 Effect of dietary treatments on total micronora count, colibacillus and 

lactobacillus and their ratio of the ileum content as well as intestinal pH of 
Japanese luail at 5 weeks of aee. 

Treatments Micronora count (Loi> No/e:) III 
::I III -- ::I-'Cj :: 0
('I u ._ 

,Q ('I ....MAStartcr­
o :9 E .... ­Grower Diet (%) OJ 0 

.:3 U 

24% CP&2900 1--_0_+--1::-°.-,,-8_3±_0,.....-:12:-.:-a--t-_6_.2_1±_O_.I_O,,--a-t-4,....._40_±_0_.1_8-;;-+b_O_.7_1_±_0.-'-12....,'b,..-+~6,.....7_0_±_0-,'0_9-,:-a-I 
kcal 0.05 8.21±0.09b 4.S3±0.12b 6.1 I±O.ISa I.3S±O.lOa 6.20±0.07b 

22 % CP&2750 1--_0_+--I_1._0_3±_0_._14:-.:-a--t-_6_.3_3~±_0_.1_3,,--a -t-4_._3_1±_0_.1_0-;;-+b_O_.6_8_±_0._I-:1b,..-t-_6_.9_0_±_0_.0_6-,:-a-l 
kcal 0.05 8.32±O.13b 4.37±O.12b 6.24±0.12a 1.43±O.ISa 6.1O±0.03b 

24% CP&2900 kcal 9.S2±0.07 S.37±0.06 S.26±0.14 1.03±O.13 6.45±0.08 
22% CP&2750 kcal 9.68±0.14 5.3S±O.11 5.28±0.11 1.06±O.14 6.S0±0.OS .... 

o lO.93±0.09A 6.27±0.04A 4.36±0.lOtj 0.70±0.ll tj 6.80±O.04A 

0.05 8.27±0.IStj 4.4S±0.09tj 6.18±0.lOA l.39±O.08A 6.1S±0.04tj 
Means In the same column having different letters are significantly different at p:SO.05. 

Blood serum parameters: 
Results concerning TP, Alb, Glo, Alb/Glo ratio, TL and Cho are shown in 

Table (7). There were no significant differences in either TP or Cho among 
different treatments. Irrespective of MA, HPHE-diet caused significant 
increase in Alb and Alb/Glo ratio and significant decrease in Glo and TL. 
Regardless of diet type, MA supplementation resulted in no significant 
differences among all studied traits. Supplementing MA to HPHE-diet had 
similar Alb, Glo, Alb/Glo ratio and TL values as compared to the 
corresponding MA-free diet. The same trend was observed in case of 
supplementing MA to LPLE-diet. 

Table (7): Effect of dietary treatments on some serum blood parameters of growing 
J apanese qual'1 a t 5 weeksor aJ!,e. 

Treatments TP 
(g/IOO 

ml) 

Alb 
(g/IOO mt) 

Glo 
(g/IOO ml) 

Alb/Glo 
ratio 

TL 
(g/IOO ml) 

Cho 
(mg/IOO 

ml) 

Starter-
Grower 

Diet 

MA 
(%) 

2-t% CI'& 
2900 kcal 

0 4.40±O.O5 1.9\±O.\O' 2.49±O.\7b 0.77±O.16a 1.53±O.\4b 11O.00±7.10 
0.05 4.42±O.11 1.86±O.I3' 2.56±O.l3b 

; O.73±O.14a 1.56±O.\2b 107.11±6.21 
22%CI'& 
2750 keal 

0 4.40±O.O5 1.00±O.\Ob 3.40±O.II' O.29±O.02b 2.00±O.11 a 109.14±5.16 
0.05 4.43±O.\ 0 1.07±O.14b 3.36±O.\9' O.45±O.\6b 1.96±O.\9a \06.24±6.96 

H% CP&2900 kcal 4.4I±O.09 1.89±O.O6" 2.52±O.13" O.75±O.04i\ 1.55±O.14" I08.56±5.43 
22% CP&2750 keal 4.42±O.1O 1.04±O.O8" 3.38±O.I\A O.31±O.09B 1.98±O.\3A I07.69±8.00 

r-- ­ 0 4.40±O.O7 1.46±O.O4 2.94±O.\4 O.50±O.12 \.77±O.O5 109.57±4.94 
0.05 4.43±0.12 1.47±O. II 2.96±O.O5 O.50±O.1O 1.76±O.O7 J0668±6.1\ 

Means in the same column having different letters are significantly different at p ::::: 0.05. 
Nutrients digestibility coefficients: 

Data regarding digestibility coefficients of CP, CF, EE and NFE values for 
experimental starter-grower diets are given in Table (8). There were no 
significant differences in CF and NFE digestibilities among different 
treatments. Apart from MA, HPHE-diet caused significant increase in CP and 
EE digestibility as compared to LPLE-diet. Away from diet type, MA 
supplementation caused significant increase for only CP digestibility. 
Supplementing MA to HPHE-diet had similar CP and EE digestibility as 
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compared to the corresponding MA-free diet. However, supplementing MA to 
LPLE-diet caused significantly increase in CP and similar EE digestibility as 
compared to the corresponding MA-free diet 

In general, the improvement due to adding MA may be attributed to 
improving intestinal microbial balance. In other words, MA helps to keep the . 'I 
intestinal tract healthy and when the epithelial tissue is healthy, there is /' 
improved and better absorption of all nutrients (Kaisths et aI., 1996). I 

Economical efficiency: / 
Economical evaluation parameters for MA supplementation in Japane se 

quail diets varying in CP and ME in terms offeeding cost of the experimental 
diets, net revenue, economical efficiency (EEf) and relative economicill 
efficiency (REEr) of meat production are listed in Table (9). . 

Taking MR % into account, results showed that MA-supplemented diets 
gave higher REEf % than MA-free diets. Also, supplementing MA to HPHE-
diet failed to increase REEf % as compared to the corresponding MA-free diet. ;­
The highest REEf % was obtained by supplementing MA to LPLE-diet. This 
may be due to FCR improvement and low FI for birds fed this experimental 
diet. Other explanation is the beneficial effect of MA which improved 
absorption of nutrients and depressed harmful bacteria that causes growth 
depression. 

Table (8): Effect of dietary treatments on the digestibility coefficients. 
Treatments Digestibility coefficients (%\ 

Sta rter-C rower Diet 
MA 
(%) 

CP CF EE NFE 

24% CP&2900 kcal 
0 

0.05 
90.01±1.l6a 

90.05± 1.14a 
20.09±1.l2 
20.11±1.14 

73.52±l.3l a 

73.66±1.23a 
78.20± 1.21 
78.14±1.10 

22% CP&2750 kcal 
0 

0.05 
79.60±1.1Oc 

84.36± 1.30° 
20.13±1.33 
20.07±1.28 

68.04± 1.11 b 

67.19±1.34b 
78. 17±1.34 
78.16±1.13 

24% CP&2900 kcal 90.03± 1.22A 20.10±1.10 73 .59± 1.20A 78.17±1.08 
22% CP&2750 kcal 81.98± 1.18" 20.10± 1.07 67.62± 1.32" 78.17± 1.05 

0 84.81±1.37" 20.11±1.23 70.78±1.13 78.19±1.21 
0.05 87 .21± 1.06}\ 20.09± 1.20 70.43±1.l7 78. 15±1.3 I 

Means In the same column having different letters are slgmficantly different at p:S0.05 

Laying performance: 
Results concerning laying performance in terms of EP %, EN, EW, EM, FI 

and FCR values are shown in Table (l0). Irrespective of MA, HPHE-diet 
caused significant improvement in EP %, EN, EW, EM and FCR as well as 
significant decrease in FI as compared to LPLE-diet. These results are in 
harmony with those of Abdcl-Rahman (1993); Shrivastav et al., (1993); 
Zanaty et al. (2001); Yakout et al. (2004) and Garcia et al., (2005) who 
reported that EP, EW, EM and FCR were improved with increasing dietary CP 
level. However, Garcia et al., (2005) reported that FI was not significantly 
affected by dietary CP level. 

Regardless of diet type, MA supplementation caused significant 
improvement in EP % and FCR, non signifi~ant differences in EN, EW and 
EM as well as significant decrease in FI. Supplementing MA to HPHE-diet had 
similar EP %, EN, EW, EM and FCR to the corresponding MA-free diet. The 
only exception was FI that was significantly decreased as compared to the 
corresponding MA-free diet. On the other hand, supplementing MA to LPLE-
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