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SUMMARY

feed additives on growth performance, carcass characteristics and economic efficiency of broiler
chicks. A total number of 120 one week old Hubbard broiler chicks were classified into 4 equal
groups, each was subdivided into 3 replicates with 10 chicks.

The 1%t group was fed basal diet without supplementation (control), while the 2" (T1), the 3™ (T2), and the
4™ groups were fed the basal diets supplemented with betaine, enzyme mixture and L-carnetime at the level
of 1000 g, 500 g and 100 g/ton, respectively. Diets and water were provided ad lib. throughout the
experimental period (1-5 weeks of age).

The results indicated that:

1- Body weight gain for the broiler chicks fed basal diets supplemented with enzyme mixture (T2) was
significantly differences than those fed control diets at 1-3 wks and 4-5 wks of age. However, during
the whole experimental period (1-5 wks), chicks fed basal diets + different feed additives (T1, T2 and
Ts) gave insignificantly higher live body weight gain compared to the fed control diets.

2- Feed conversion ratio (FCR), during whole experimental period, chicks fed T2 diets had significant
better FCR (1.54), on contrary groups fed control basal diets or T1 and T3 diets recorded the worst FCR
being 1.65, 1.63 and 1.64, respectively, due to the insignificant increased of feed consumption.

3-  Carcass characteristics parameters (dressing, reading to cook and abdominal fat %) and carcass parts %
(breast, thigh, drumstick and wing %) showed insignificant figures when chicks fed different dietary
treatments.

4- Bone measurements (wet tibia weight, tibia length, tibia width and tibia seedor index) showed
insignificant figures when broiler chicks fed different dietary treatments.

5- Blood parameters showed insignificant figures in most parameters. However total protein, globulin and
triglyceride have significant difference for dietary treatments.

6- Economic evaluation the best economic efficiency value was demonstrated when broiler chicks fed 500
glton enzyme mixture and the value was (20%) more when compared with broiler chicks fed

control diets.

Q n experiment was inducted to determine the effects of betaine, enzyme mixture or L-carnetine as
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INTRODUCTION

Poultry production in several areas all over the world has become a major sector of the agriculture
industries and its improvement is considered one of the main targets of both public and private sector.

Moreover, feeding costs of poultry production is usually considered the most expensive component in
poultry diets. Therefore many attempts were made to reduce feeding expenses by using plant protein diets
supplemented with synthetic amino acids (Abd EI Samee, 2001; Yakout et al., 2004). Recently,
supplementing diets with non-nutritional additives severed as an alternative way to improve nutrient
utilization (Osman, 2003).

In addition feed additives have beneficial effects on improving poultry performance and playing role
in metabolic and physiological processes (Abd El- Fatah and Shourrap, 2012 and Abd El- Fatah, 2013).

Natural commercial products such as enzyme preparations and other products (betaine or L-carnitine)
may be used to improve and maximize genetic potential of broilers regarding feed efficiency and weight
gain.

Betaine, the trimethyl derivative of the amino acids glycine [(Me) 3-n+-ch2coo-] (Eklund et al., 2005)
has gained interest in recent years as potential additive, enhances domestic animal production because of
its metabolic functions. Betaine has many major metabolic functions, it acts as a methyl donor (Eklund et
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al., 2005 and Ratriyanto et al., 2009); it acts as an osmolyte (Garcia et al., 2000) and improves immune
response as well as productivity (Wang et al., 2004).

Also, Betaine was effective in improving growth and feed conversion and has a methionine sparing
effect in broilers (Garcia et al., 2000) (Waldenstede et al. (1999) reported that dietary Betaine addition
improved performance of chicks. Also, Mona Srgal (2013) reported that (ME) can be reduced from the
recommended level by 300 kcal/ kg and supplement this diets with Betaine for broiler chicks (Ross strain)
reared during the summer period.

During recent years, L-carnitine (B-hydroxy-trimetyl- aminobutyrate), has gained increasing attention
as commercially feed additive in poultry nutrition. L-carnitine has beneficial effects on preventing some
diseases , strengthening immune system, improving poultry performance and playing rule in metabolic
and physiological process (Yalcin et al., 2008) The main physiological role of L-carnitine is to drive short
,medium, and long-chained free fatty acids through cell compartments as acyl-carnitine esters. (Arduini et
al., 1992) Also, providing the body with sufficient supplies of L-carnitine can induce more efficient
utilization of dietary energy and protein (Harmeyer, 2002).

Several studies in avian species demonstrated a growth improvement by feeding additional dietary L-
carnitine (Rabies et al., 1997).

Abd El-Fatah (2013) concluded that, supplementary L- carnitine with 200ppm up to 400ppm was
adequate for enhancing immunity status and antioxidant systems, consequently the growth performance
traits of growing Japanese quails. Research has shown (Kita et al., 2002) that, the improvement in body
weight gain caused by dietary L-carnitine supplementation might be partially controlled by the change in
plasma insulin — like growth factor -1 concentration.

Currently, multi-enzyme preparations have been used as a feed supplement in diets of different classes
of poultry to enhance productive performance and immune responses (Jia et al., 2009). Feeding enzymes
to poultry is one of the major nutritional advances in the last 50 years.

Enzymes have been approved for use in poultry feed because they are natural products of fermentation
and therefor pose no threat to the animal or the consumer.

Enzymes not only well enable livestock and poultry producers to economically use but well also prove
to be environmentally friendly, as they reduce the pollution associated with animal production as well as
contributing to improved poultry production (Khattak et al., 2006; Yu and Chung, 2004).

The addition of a commercial of multi-enzyme containing Xylanase, amylase, and protease activities
to a plant diet for broiler results in a significant improvement in body weight, body weight gain and feed
conversion ratio (Greenwood et al., 2002; Yu and Chang, 2004; Osman et al., 2007 and Peri¢ et al.,
2008). In contrast, Sanaa El Nagar (2012) found that , the addition of either enzyme mixture , commercial
probiotic or their mixture had slightly increased but didn’t reach significance both body weight and body
weight gain compared to the control it has been demonstrated that, the supplementation of poultry diets
with enzyme frequently exerts beneficial effects. The extent of the benefit depends on a number of
factors, such as the nature of the dietary components , whether or not the diets have been processed and
whether the appropriate enzyme have been included for the substrates contained in the diets (EI-Faham
and Manar Ibrahem, 2004).

This study aimed to investigate the effects of supplementing either Betaine, enzyme mixture or L-
carnitine to the plant diets on the growth performance and economic analysis of broiler chickens

MATERIALS AND METHODS

This study was carried out in the poultry experimental unite , Agriculture Experiment and Research
Station at Shalakan , Faculty of Agriculture , Ain Shams University , in order to investigate growth
performance , some blood components , carcass characteristics and economic efficiency of broiler
chickens fed all — plant protein diets supplemented with either Betaine , enzyme mixture , or L-carnitine
as feed additives . Enzymes mixture (Nutrikem dry) contained exogenous enzyme (Xylanase, Cellulase
and Betaglucanase) and endogenous enzyme (Alpha amylase and protease); all enzyme inarched on
matrix of Lysophosphatydial choline. A total number of one hundred and twenty Hubbard broiler chicks,
one week old were randomly divided into 4 equal groups, each was subdivided into 3 replicates with 10
chicks each. Chicks were housed randomly into battery brooders to 4 dietary treatments from 1 to 5
weeks, under similar conditions of management and disease control. As shown in table (1), the
experimental diets were based on corn — soy diets and formulated to meet the nutrient requirements of
broiler chicks according to NRC (1994).Starter diets were offered from 1 to 3 weeks of age while, grower
diets were fed from 4 to 5 weeks of age.
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Four dietary treatment diets including the control without supplementation and three test diets
supplemented with either Betaine at (1000 g/ ton feed), enzyme mixture at (500 g/ ton feed) and
commercial L-carnitine at (100 g/ ton feed) at starter and grower period, respectively.

The performance parameters included body weight and feed intake which were determined at the end
of starter (3 weeks of age) and grower (5 weeks of age) period and then body weight gain and feed
conversion ratios were calculated. At 5 weeks of age (end of the experiment), three birds from each
treatment representing the average body weight of each treatment were slaughtered. After slaughtering
and complete bleeding, the birds were scalded and feathers were removed. Carcasses were eviscerated
then, feet, head, neck and shanks were removed then the carcasses were weighted. Giblets included liver,
heart and gizzard as well as abdominal fat percentage was calculated in relation to live body weight.
Carcasses parts % were evaluated using breast, thigh , drumstick and wing weights and percentages was
calculated in relation to carcass weight .

Bone quality measurements were evaluated using wet and dry tibia weight, tibia length and weights
and tibia Seedor Index (SI) using the following equation suggested by Seedor et al. (1991). [SI = Tibia
dry weight (g)/ tibia length (cm)].

Individual blood samples were collected in dry clean centrifuge tubes from the slaughtered birds and
plasma was separated by centrifugation at 3000 (rpm) for 15 minutes and assigned for subsequent
determination. Plasma samples were, stored at (- 20°c) in a deep freezer until the time of chemical
determination. Values of total protein, albumin, triglyceride, total cholesterol , low density lipoprotein
(LDL) and high density lipoprotein (HDL) were estimated by using commercial diagnosing Kits
(produced by Bio-diagnostic company, Egypt) the globulin values were obtained by subtracting the
values of albumin from the corresponding values of total proteins.

Economic parameters of production including feeding cost (starter and grower diets) income and
returns per bird were calculated. Economic efficiency was calculated as net return / total coast (Bayoumi,
1980). Relative economic efficiency = assuming control treatment 100%.

Statistical analysis:

Data were statistically analyzed according to ANOVA procedures of SAS (SAS Institute, 2002).
Means differences were compared using Duncan's Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Productive Performance:
Initial body weight and body weight gain:

The initial body weight and body weight gain of broilers as affected by dietary treatments which are
illustrated in table (2). It is clear that the initial live body weight of chicks at one week old of age was
nearly similar among all the experimental groups and the corresponding values ranged between 122.5 and
131.0 g, the differences were statistically not significant. It is worth to note that the chicks fed enzyme
mixture diets (T2) during starting period (1-3wks ) reflected the lowest significant (p<0.05) result in body
weight gain compared with the other treatments and chicks decreased by 7.17 % (634.5 vs 680 )
compared with the control group . On the other hand, chicks fed (T2) diets during growing period (4-5
wks) showed the highest increasing in body weight gain being (7.65 %), compared with the control group
(1400.5 vs 1301.0 g) . In addition, during the hall experimental period (1-5wks), chicks fed basal diets +
different feed additives (T1, T2 and T3) gave higher live body weight gain compared to those fed control,
basal diet and chicks fed containing basal diet + L. carnitine (T3) + 3.2 % basal diet + enzyme mixture
(T2) + 2.7 % or basal diet + Betaine (T1) + 1.2 % supported the highest body weight gain than those fed
control basal diet. The corresponding figures were 2045, 2035, 2006 and 1981.5 respectively the
differences failed to be insignificant.

Feed consumption and feed conversion:

The results of feed consumption per bird revealed insignificant difference among the experimental
treatments as shown in (table 2). However, there was a great tendency of chicks fed (T2) diets to
decreased feed consumption than those fed control basal diet. The decrease in feed consumption was
more pronounced during growing period (4-5wks) being -4.4%, while it was only -3.9% during the
starting period (1-3wks). This may have a pronounced reflection on feed consumption all over the
experimental period (1-5wks) - 4%. The corresponding figures were 3122.5 and 3253g, respectively and
the differences failed to be insignificant compared with those fed control basal diet. On the other hand, it
is interesting to state that under the condition of the present study, the chicks fed basal diet + L.carnitne
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(T3) feed consumption per bird was insignificantly increased Compared with those fed control basal diets.
The increase in feed consumption was more pronounced during growing period (4-5wks) being (75g)
+3.3%, while it was only (7g) +0.7% during the starting period (1-3wks) and it was (82g) +2.0% during
all over the experimental period (1-5wks).

The results of feed conversion ratio (g feed/ g gain) revealed insignificant difference among the
experimental treatments during starting period (1-3wks) as shown in (table 2). However, during the whole
experimental period (1-5wks) chicks feed basal diet + enzyme mixture (T2) had significant better FCR
(1.54) , on contrary groups fed control basal diets or (T1 and T3) diets recorded the worst FCR being 1.65
,1.63 and 1.64 respectively , due to the increased of feed consumption during the whole experimental
period and differences were significant (p<0.05).

Carcass characteristics:

Table (3) shows the effect of Betaine, enzyme mixture or L-carnitine supplementation to control basal diets on
carcass characteristics for the chicks slaughtered at the end of (5wks) of age.

Experimental treatments with different feed additives (T1-3) had no significant effect on most studied parameters
compared with control. The corresponding values for dressing percentages ranged between 71.15 and 74.89%, while
ready to cook percentage ranged between 75.67 and 79.5%. On the other hand, the birds fed control diet gave the
lowest figure 1.11% for gizzard percentage. This may have a pronounced reflection on giblets percentages the
corresponding figures were 3.82% and the differences failed to be significant compared with those fed other
experimental diets.

Moreover chicks fed control diets showed the lowest abdominal fat percentage being 1.59% while; chicks fed
(T1-3) had the highest figures being 1.70, 1.69 and 2.15% respectively. The differences among treatments were not
significant.

Carcass parts:

Table (4) shows the effect of different experimental treatments on carcass parts percentages for
slaughtered chicks at the end of (5wks) age. No significant different in all studied traits were obtained due
to experimental treatments , but there was a little increased in breast % and breast muscle % by feeding
enzyme mixture diets (T2) compared with those that feed control diets ,the corresponding figures were
(48.57 and 25.62 vs 47.41 and 24.45 respectively) , without any significant differences.

On the other hand, the chicks fed (T2) diets reflected the lowest insignificant thigh and wing % with
those fed control diets, the corresponding figures were (26.05 and 10.45 vs 27.19 and 11.00 respectively).

Tibia measurement:

Table (5) shows the effect of different experimental treatments on tibia measurements for chicks at the
end of (5wks) of age. It was clearly noted that the inclusion different feed additives in chick diets (T1-3)
had no significant effect on studied parameters compared with control. The corresponding values for wet
tibia weight ranged between 10.72 and 12.37g. While tibia length ranged between 8.47 and 8.93mm, tibia
seeder index (SI) ranged between 0.62 and 0.69. On the other hand, the chicks fed (T1) Betaine diets gave
the lowest figures of 10.72g, 0.58 mm and 0.62 for wet tibia weight, tibia width and Seedor Index (SI)
respectively and the differences were insignificant compared with the other experimental treatments.

Blood parameters:

The results concerning on the effect of different dietary treatments on some blood parameters are shown in table
(8). Although the levels of total protein for birds that fed L-carnitine close to control, but numerical, the levels have
higher than control, and that means, L-carnitine improved the protein metabolism. The birds that fed L-carnitine and
control have improved immunity and that appeared by the levels of Globulin and Albumin/ Globulin (A/ G). Ratio
compared with other treatments and the differences between treatments significantly different (p<0.05).

Regarding lipid metabolism, the results indicated that the chickens that fed on Betaine and enzymes have the
lowest concentrations of triglyceride than other treatments and the differences between treatments significantly
different (p<0.05).

It may be these treatments have some substances and could utilize triglyceride that present in the gastrointestinal tract
for their own metabolism thus reducing the amount of triglyceride absorption.

Interestingly, cholesterol concentrations for birds that fed on the Betaine and control have the lowest levels than other
treatments (p<0.05). On the other hand both low density lipoprotein (LDL) and High density lipoprotein (HDL)
concentrations have the lowest levels (p<0.05) for the birds that fed on Betaine than other treatments and control.
That means Betaine supplementation have improvement effect in lipid metabolism and decreased the LDL and that
lead to decrease the detritus effect of lipid accumulation in the bird’s body and consequently that reflect on human’s
health.

Economical evaluation:

Data for economical evaluation are summarized in Table (7). The economical evaluations were
calculated according to the input-output, economic efficiency and relative economic efficiency. However,
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the price figures are based on the recent prices of local market for fed ingredients and selling price of live
broiler chickens in Shalakan — Qalyubia region, Egypt. The average cost / ton of final experimental diets
(starter and grower) (T1-3) relatively increased the cost / ton final diets compared with the control Table
(1). This difference could be explained on the basis that feed additives (Betaine, enzyme mixture and L-
carnitine) treatments raised the feed cost as compared to Un-supplemented diets and the corresponding
increasing values were 0.9, 1.0 and 0.7% respectively.

As shown in Table (7), it’s interesting to state that under the condition of the present study, the chicks
fed basal diets supplemented with Betaine (T1), enzyme mixture (T2) and L-carnitine (T3) supported the
calculated economic efficiency percentages of chicks efficiently as the control diet and the corresponding
increasing were 4.20 and 6% respectively.

In this study from 7 to 32 days of growth period, Betaine supplementation in broiler corn - SBM basal
diets did not affect the body weight gain, feed consumption and feed conversion ratio. These findings are
in agreement with those reported by (Zhan et al., 2006) who demonstrated that Betaine had no significant
effect on final weight, feed consumption and feed conversion ratio.

In contrast to these observations there have been other reports demonstrating that positive impact on
bird performance of supplementing the diet with Betaine. (Remus, 2002; Remus et al., 2004; Wang et al.,
2004; Abd EI-Gawad et al., 2005 and Ragab, 2013).

Furthermore, the present study showed that enzyme mixture had a positive effect on broiler
performance. These results are in agreement with several reports regarding enzyme addition in broiler
corn - SBM basal diets (Kocher et al., 2003; Cowieson et al., 2006; Salah et al., 2005; Kalmendal and
Tauson, 2012 and Safaa, 2013), who reported that supplementing corn — SBM based broiler diets with an
enzyme product containing Xylanase, amylase and protease improved body weight gain and feed
efficiency compared with the un-supplemented diets, but feed intake did not affected. The mode of action
of enzyme has been linked to improved starch digestibility, improved protein solubility and digestibility,
reduction in the inimical effects of corn and\or soy - derived anti-nutritive factors and modification of the
intestinal microbial communities. Moreover, Gracia et al. (2003) demonstrated that amylase was a critical
enzyme to improve the nutritional value of corn - basal broiler diets, improving body weight gain and
feed conversion ratio by 4 to 9 % compared with an un-supplemented control diet.

On the other hand, similar observation was reported by (Xu et al., 2003 and Cevek and Ceylan, 2005).
They found that L-carnitine had no effect on body weight, other authors who studied the effect of L-
carnitine on broiler performance found that L-carnitine had a positive effect on the body weight of
chickens at 53 days, but the differences were not significant (Rabie and Szilagyi, 1998).

Also, supplemented L-carnitine to drinking water improved feed conversion during the whole rearing
period, reduced mortality and contributed to increases in average body weight. (Michalczuk et al., 2012).

Dressing of broilers in the current trial represented by carcass relative weight, carcass parts
percentages and some bone measurements were not affected by the different feed additions (Betaine,
mixture enzyme & L-carnitine). However, gizzard and giblets percentages were increased significantly
(P<0.05). These results are in agreement with Nadeem et al. (2005) who reported that dressing percentage
and relative weight of heart and shank at 42 days of age was found to be non- significantly different
among all groups. (Supplemented or un-supplemented with non- starch polysaccharide degrading
enzymes). The results in the literature are highly variable with some studies noted a significant increase in
dressing percentage in broilers given a corn - SBM diets supplemented with commercial enzymes. (Salah
et al., 2005; Café et al., 2002 and Safaa (2013).

Also, Barekatain et al. (2013) observed a negative interaction between Xylanase and protease
resulting in a reduction in relative weight of gizzard at 21 days of age, but these differences were not
noted at 7 days of age.

Other authors who studied the effect of L-carnitine on carcass composition and carcass yield were
obtained different results, Celik and Ozturkcan (2003). Celik et al. (2003). and Kidd et al. (2009). They
showed that L-carnitine supplementation had no effect on dressing percentage. Also, the addition of L-
carnitine caused a non-significant increase in the proportion of breast and leg muscles Zhang et al.
(2010). Different results were reported by Daskirian and Teeter (2001) for broilers, in which dietary L-
carnitine exerted no effect on the proportion of breast muscles.

Improved dressing percentage was reported by Zhang et al. (2010) and Michalczuk et al. (2012) Xu et
al. (2003) revealed that supplemental L-carnitine increases the proportion of the breast and thigh muscles
in the carcass of broiler chickens. Michalczuk et al. (2012) found that L- carnitine supplemented to the
drinking water improved dressing percentage and proportion of leg muscles (males), reduced the
proportion of breast muscles (males and females), and decreased carcass fatness (males).

Abd El-Gawad et al. (2005) and Ragab (2013) reported that dietary Betaine supplementation had no
significant effect on dressing and slaughter parameters percentages. However, Esteve and Mack (2000)
reported that Betaine significantly improved carcass percentage but not carcass and breast weight.
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However, numerical improvements in relative weights of abdominal fat were frequently observed
when Betaine, enzyme mixture & L-carnitine were added compared with that of control group. However,
these did not reach a level of statistical significances.

These results agree with the finding of Attia et al. (2005) who reported that abdominal fat increased
with Betaine supplement. Similar results were obtained by Buyse et al. (2001), who observed the
proportion of abdominal fat to increase in the experimental group (supplemented with L- carnitine) of
males and to decrease in females. Opposite results to those in the L-carnitine study were obtained by
Wang et al. (2003), who found fat content to decrease in the experimental groups supplemented with L-
carnitine with statistically significant differences.

CONCLUSION

From the present results, it could be still that supplemented basal diets (starter and grower) with 1kg
Betaine, 0.5Kg enzyme mixture or 100g L-carnitine / ton ration would have a positive effect on the cost
of production and the economic efficiency of broiler chicks without any adverse effect on productive
performance or carcass traits of the broilers comparable to the control.
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Table (1). Composition and calculated chemical analysis of the starter and grower experimental

basal diets
Ingredients % Starter basal diet (1-3 weeks)* Grower basal diet (4-5 weeks)*
Yellow corn 46.45 54.44
Soybean meal (44%) 36.20 30.15
Full fat soya 9.00 9.00
Sunflower oil +soybean oil 3.65 2.00
Mono calcium phosphate 1.85 1.68
Limestone 1.60 1.48
Salt (Na cl) 0.40 0.40
DL. Methionine 0.34 0.20
L.lysine H cl 0.08 0.22
Vit and Min premix ** 0.30 0.30
Choline chloride 50% 0.13 0.13
Total 100 100
Calculated chemical analysis ***
Crude protein % 23.12 21.13
ME (kcal / kg) 3071 3045
Calcium % 1.02 0.93
Available phosphorus % 0.50 0.46
Lysine % 1.39 1.39
Methionine % 0.72 0.55
Methionine + cysteine % 1.06 0.88
Cost/1ton (L.E.) 3700 3600

* Starter and grower diets (control) are the same as (treatments T1-3) diets but supplemented with 1 Kg Betaine , 0
.05 kg enzyme and 100 g L-carnitine per ton respectively. The cost / 1 ton (treatments T1-3) were 3734, 3737.5 and
3725 L.E (starter), 3634, 3637.5 and 3625 L.E (grower) respectively.

** Vitamin & mineral premix supplied each kg of feed with : vit .A: 12000 IU ; vit .D3: 2000 IU ; vit .E : 40mg ;
vit.K3 :2mg ; vit.B1 :3mg ; vit.B2 :4mg ; vit.B6 :1.5mg ; pantothenic acid : 10mg ; vit.B12: 0.01mg ; folic acid
:1.5mg ; niacin :20mg ; biotin :0.05mg ; Zn :55mg ; Fe :30mg ; | :1mg ; Se :0.1mg ; Mn :55mg ; Cu :0.5g ; Co :

0.25mg and ethoxy quin 3000 mg .
*** calculated according to feed composition tables for animal and poultry feed stuffs used in Egypt (2001).

Table (2). Effect of dietary treatments on growth performance of broiler chicks.

Dietary treatments Significant
Items Control T1 T2 T3
Initial body weight (g)  125.5+0.87  131.0+0.58  122.5+0.29 130.0+1.16 NS
1 — 3 weeks of age
Body weight gain (g) 6809+2.60 6889+6.35 634.5Y+25.12 714945.2 *
Feed consumption (g) 985.5+15.88 964+9.82 949+34.06 992+14.43 NS
Feed conversion 1.45+0.02  1.40+0.01 1.50+0.01 1.390.01 NS
(g feed / g gain)
4 - 5 weeks of age
Body weight gain (g) 1301+5.20>  1318+62.93> 1400.5+58.02¢  1331.0+25.98° *
Feed consumption (g)  2268+6.93 2290+52.54  2173.5+66.68  2343+17.32 NS
Feed conversion 1.690+0.06  1.75%+0.04  1.63°%0.13 1.77¢£0.09 *
(g feed / g gain)
1 -5 weeks of age
Body weight gain (g) 1981.5+2.6 2006+£16.45 2035+32.91 2045+20.79 NS
Feed consumption (g) 3253+22.81  3254+62.35 3122.5+100.75 3335+31.75 NS
% 100 100 96 102
Feed conversion 1.65240.02 1.632+0.03  1.54+0.08 1.6490+0.03 *
(g feed / g gain)
% 100 98 93 99
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Table (3). Effect of different experimental diets on carcass characteristics of broiler chicks at 5

weeks.
Dietary treatments Significant

Items Control Tl T2 T3
Pre-slaughter 2182.00+128.04 2025.67+88.88 2102.00+114.72 2225.00%7.77 NS
weight (g)
Carcass weight (g) 1626.33+x121.84 1444.00£91.36 1527.00£67.00 1659.67+18.84 NS
Dressing, % 74.57+1.13 71.15+1.51 72.69+0.98 74.89+1.33 NS
Liver, % 2.12+0.06 2.40+0.04 1.90+0.23 2.59+0.25 NS
Gizzard, % 1.11+0.16° 1.52+0.12¢ 1.31+0.12® 1.35+0.23® *
Heart, % 0.60+0.03 0.59+0.04 0.59+0.08 0.67+0.06 NS
Giblets, % 3.82+0.19° 4.52+0.08¢ 3.80+0.41° 4.61+0.46° *

100 118.3 99.5 120.7
Ready to cook, 78.39 75.67 76.49 79.5 NS
%*
Abdominal fat%  1.59+0.10 1.70+0.6 1.69+0.35 2.15+0.18 NS

100 106.9 106.3 135.2

*Ready to cook = hot carcass weight + giblets weight

Table (4). Effect of different experimental diets on carcass parts (%) of broiler chicks at 5 weeks.

ltems Dietary treatments Significant
Control T1 T2 T3

Breast 47.41+1.53 47.80+0.85 48.57+1.43 47.41+1.53 NS
Thigh 27.19+0.69 27.25+0.59 26.05+0.94 27.19+0.69 NS
Drumstick 13.59+1.02 13.93+0.37 14.67+0.29 13.59+1.02 NS
Wing 11.00£1.24 11.03+0.18 10.45+0.77 11.00£1.24 NS
Breast muscle 24.45+2.21 24.59+0.99 25.62+0.45 23.92+1.32 NS
Pectorals major 19.25+1.36 19.34+0.75 21.18+0.73 20.12+1.10 NS
Pectorals minor 5.20+0.89 5.26+0.28 4.44+0.30 3.81+0.36 NS

Table (5). Effect of different experimental diets on some bone measurements.

Items Dietary treatment Significant
Control T1 T2 T3

Wet tibia weight (g) 11.33 10.72 12.37 11.65 NS

% 0.54+0.06  0.50+0.03 0.57+0.03 0.54+0.04 NS

Tibia length (mm) 8.67+0.24  8.93+0.06 8.47+0.17 8.90+0.26 NS

Tibia width (mm) 0.65+0.02  0.58+0.04 0.63+0.03 0.63+0.03 NS

Tibia Seedor Indx (SI)  0.65+0.03 0.62+.03 0.69+0.03 0.65+0.02 NS
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Table (6). Effect of experimental treatments on some blood plasma components of growing chicks.

| Treatments Significant
tems Control T1 T2 T3
Total protein (g/ 3.36°+0.29 1.77°+0.12 2.15+0.35 3.46°+0.33 *
dl)
Albumin (g/ dI) 1.54+0.11 1.30£0.17 1.40£0.32 1.3440.19 NS
Globulin (g/ dI) 1.8294£0.34 0.47°+0.15 0.75+0.07 2.12+0.15 *
A/ G ratio 0.96+0.21 4.2342.36 1.869+0.42 0.63+0.05 *
Triglyceride, g/ dl ~ 78.249+518  63.57+10.28  59.12*+12.07 112.4194£12.04 *
Total cholesterol 88.28+24.40 69.99+8.11 113.94+28.62 123.60+21.74 NS
(o/ dl)
Low density 67.06+24.31 56.76+9.11 85.72+17.38 98.53+17.55 NS
lipoprotein (g/ dl)
High density 21.22+6.49 14.22+4.05 28.22+11.24 25.07+4.34 NS
lipoprotein (g/ dl)
Table (7). Effect of feeding different dietary treatments on economic evaluation.
ltems Treatments

Control T1 T2 T3
Live body weight (kg) 2.107 2.137 2.157 2.175
Price/ kg body weight (LE) 12 12 12 12
Total revenue/ chick (LE) 25.284 25.644 25.89 26.10
Total feed intake/ chick(kg) 3.253 3.254 3.122 3.335
Total feed cost/ chick(LE) 11.811 11.921 11.453 12.189
Fixed cost/ chick (LE) 8 8 8 8
Total cost/ chick (LE) 19.811 19.921 19.453 20.189
Net revenue (LE) 5.473 5.723 6.437 5.911
Economic efficiency (EE) 27.6 28.7 33.1 29.3
Relative (EE)% 100 104 120 106
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