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ABSTRACT

Reducing fat in duck lean is consider the first step towards improving
carcass quality. A total of 144 male and female, one day old white
Peking ducks were divided into 6 equal groups, each group subdivided
into 2 subgroup. One of them contain 12 males while the other contain

12 females.

Six dietary treatments were applied for both males and females have
the same group number. Basal diet supplemented with salbutamole 2mg
for 56 days (whole experiment period)(Treatment 1), or from 29-56
days of age)(Treatment 2), basal diet supplemented with Chromium
Piclonate 2mg)(Treatment 3), modified calorie protein ratio diet by
increasing protein concentration 0.5 % (0-2 weeks) and 2 % (3-8 weeks)
(Treatment 4), basal diet but after reduce the recommended level to 95%
of control diet for starter period and to 90% of control diet for grower
and finisher periods)(Treatment 5), while basal diet without suppleme-

ntation, modification, or restriction was as control (Treatment 6).
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The results concerning growth performance demonstrated that salbut-
amol or chromium supplementation and decreased calorie protein ratio
improved all parameters of growth performance. While restricted diet
reduced final body weight and final body weight gain but feed conversion

ratio was improved.

Carcass traits showed that dressing percentage and breast muscle was
increased. Skin and sub-cuteness Fat percentage was decreased. Mea-
nwhile, abdominal fat was reduced significantly with all dietary treat-
ments as compared with control. Also, chemical analysis of meat dem-
onstrated that muscular fat was decreased significantly in all treatments

compared with control, however, moisture content was increased.

Serum analysis showed that total cholesterol was decreased with all
dietary treatments while serum protein increased insignificantly in all
female groups but was significantly increased in all male groups as

compared with control.

It could be concluded that salbutamole and chromium supplementation
or decreased calori protein ratio improved all growth performance,
but restricted diet reduced final body weight while feed conversion
ratio improved. Dressing percentage and carcass characteristics were
improved with all dietary treatments. And cholesterol and cholesterol
L.D.L. reduced with all experimental treatments in both sexes compared

with control ..

Key wards: Duck,Carcass quality,Salbutamole, Chromium, Calorie protein ratio,

Feed restriction, Fat, Cholesterol.
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INTRODUCTION

Ducks are one of the poultry species kept mainly for meat production.
Although their fine meat quality, some people unlike meat of duck because
of it's high content of fat. Different previous investigations were interested
in improving carcass quality and growth performance of broilers using
feed additives, Murdoch et al., (2006) reported that beta-adrenergic
agonists repartition nutrients from fat to muscle protein which increases
feed efficiency. Kim et al. (1995) concluded that carcass fat was decreased
and carcass protein was increased with added chromium picolinate (200
ppb) to the broilers diet. Moreover, Amatya et al. (2004) reported that
Metabolizability of the organic nutrients in broiler chicks were increased

in the Cr supplemented groups.

Modification of calorie protein ratio also was reported to affect
body fat by increasing Lipogenic activity as this ratio was increased

(Donaldson, 1985).

Feed restriction on the other hand, was reported to affect carcass
analysis of the broilers where it accompanied by a decreasing proportion

of fat (Bennett and Leeson, 1990).

The current study objectives was to improve carcass quality and
growth performance of white Peking ducks using beta adrenergic agonist
and chromium as a feed additives supplement, modified calorie/protein

ratio and restricted feed recommendation.
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MATERIALS AND METHODS

2.1. Experimental Birds:

A total of 144 one day old white Peking ducks were used in this
experiment. The ducklings were obtained from the General Egypt Poultry
Organization. They were divided into 6 equal groups : Each group was
subdivided into 2 subgroup. One of them contain 12 males while the other
contain 12 females. Males and females of each treatment have the same
group number but housed separately in compartment which was bedded
by fresh clean wood shave forming a deep litter of 4 cm depth and
changed every two days. Each compartment was provided with continuous
lightening program, suitable feeder and waterer. Prophylactic antibiotics
program measures against the most common infectious bacterial and viral

diseases were carried out.

2.2. Experimental feeding program:

The present feeding trial was lasted 8 weeks. the basal diet of two
phases experiment were formulated according to N.R.C. recommendations
Jor ducks (1994) from yellow corn, soybean, corn gluten and wheat bran
after chemical analysis of these feedstuff (AOAC,1984).

Table (1): Chemical analysis of feed stuffs used in experimental diet.

=
Feed stuff
Soybean meal Corn gluten
Yellow corn Wheat bran
44%CP 62% CP

Nutrients(%)
Moisture 11.46 9.96 7.27 9.53
Dry Matter 88.54 90.34 92.73 90.47
Crude Protein 7.76 42.48 61.34 14.88
ADF 2.00 8.00 6.00 10
Crude Fat 3.50 2.00 1.67 2.33
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Table (2): Physical and chemical composition of the experimental diets.

Basal Diet Modified Diet
Physical composition Grower and Grower and
Starter finisher Starter finisher
Yellow corn 58.345 69.305 57.274 66.43
Soybean meal 44% 33.2 23.5 33.7 30
Corn gluten 62% 5.5 - 6.1 -
Wheat bran - 4.7 - 1.15
Dicalcium phosphate 1.45 1.25 1.42 1.2
Lime stone 0.33 0.37 0.37 0.37
Lysine 0.1 - 0.08 -
Methionine 0.025 0.025 0.006 -
Choline 50% 0.4 0.2 04 0.2
Common salt 04 0.4 04 0.4
Premix 0.25 0.25 0.25 0.25
Chemical composition %
Moisture 10.39 10.62 10.36 10.71
ME Kcal/kg * 2899.5 2906.8 2897.1 2909.3
Crude protein 22.00 16.059 22.5 18.069
Calorie / protein ratio 131.77 181 128.76 161
Ether extract 2.77 3 2.77 2.95
Calcium 0.65 0.6 0.65 0.6
Available phosphorus 0.404 0.35 0.4 0.35
Lysine 1.2 0.84 1.2 0.98
Methionine + cystine 0.8 0.6 0.8 0.62
Choline (mg/kg diet) 2000 1000 2000 1000

* ME was calculated according to NRC tables (1994).

** The used premix (Teiba Agri. Vet. Co.) composed of vitamin A 10000000 IU, vitamin Dj
2500000 IU, vitamin E 20000 mg, vitamin K3 1500 mg, vitamin B; 1000 mg, vitamin B,
5000 mg, vitamin B¢ 1500 mg, vitamin B, 15 mg, Pantothenic acid 15000 mg, Nicotinic
acid 30000 mg, Folic acid 1000 mg, Biotin 50 mg, Iron 40000 mg, Manganese 80000 mg,
Copper 10000 mg, Zinc 60000 mg, Iodine 1000 mg, Cobalt 500 mg, Selenium 150 mg,
Anti-oxidant 5000 mg and calcium carbonate (CaCOs3) carrier to 2500 g .
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The design during the experimental period is carried out using 6
dietary treatments as follow: Duckling of group 1 were fed on basal diet
supplemented with Salbutamole 2mg/kg (GlaxoWellcome Pharmaceutical
company) for whole growing period. Ducklings of group 2 were fed on
basal diet supplemented with Salbutamole 2mg/kg for the last 4 weeks of
the experiment (from 29 - 56 days of age). Ducklings of group 3 were fed
on basal diet supplemented with Chromium Piclonate 2mg/kg (Amoun
Pharmaceutical company). Ducklings of group 4 were fed on modified
calorie protein ratio diet by increasing protein concentration 0.5 % in
starter diet (0-2 weeks) and 2 % in growing, finishing diet (3-8 weeks).
Ducklings of group 5 were fed on basal diet but after reduction the
recommended level at rate 5% for starter period and 10% for grower and
finisher periods. Duckling of group 6 represented the control group and
fed on basal diet without feed additive, modification or restriction. This

design was used in both sexes at the same arrangement for each treatment.

2.3. Experiment Parameters:

2.3.1. Effect of the using experimental diets on weekly and cumulative

growth, feed intake and feed conversion ratio were measured.

2.3.2. Chemical analysis of muscles for crud protein, crud fat and moisture
were determined at the end of the experiment (AOAC, 1984).

2.3.3. Abdominal fat, skin plus subcutaneous fat, breast muscle, leg muscle,
proventruclus, gastro intestinal tract, spleen and pancreas weight

and their relative weights to body weight were recorded.

2.3.4. Serum total protein (Doumas et al., 1981),cholesterol (Schettler et
al., 1975), triglycerides (Fossatip, 1982). Serum HDL (High density
lipoprotein) and LDL (Low density lipoprotein) (Young, 1995) were
demonstrated.
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2.4. Statistical analysis:

The analysis of variance for the obtained data was performed using

statistical analysis system: (SAS, 1987) to assess significant differences.

3. Results and Discussion:

3.1- Growth Performance:

The growth performance data are summarized in tables (3 , 4) for

both male and female respectively.

Regarding the effect of first two dietary treatments "salbutamol" as
feed additive 2 mg / kg diet for whole growing period or for the last half
of experimental period, the achieved data showed the superiority of these
treatments, and this improvement was significantly in FCR. and final
body gain in female group supplemented with salbutamol for whole
growing period compared with control. These results are in agreement
with that obtained by Hegazi et al., (2001) who reported that growth
weight, and feed conversion ratio demonstrate significant response due to
feed additive salbutamol, and confirmed by Fawcett et al., (2004) who
reported that salbutamol lowered feed intake, and improved feed conversion

ratio in both sexes.

Concerning the effect of feed additive chromium 2 mg / kg diet.
Our results are similar to those obtained by Lu MinZhi et al., (2002)
who studied the effect of chromium 0.2 and 0.4 mg Cr / kg diet on
growth performance of ducks meat, and stated that Cr promoted growth

rate, but insignificant difference in FCR was recorded.
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The data interested in the effect of feeding decreased calorie /
protein ratio as compared with that of basal diet. The obtained results are
in accordance with that obtained by Salmon (1986) who reported that
increasing Energy to protein ratio resulted in linear decreases in feed
intake, and efficiency of feed utilization. Also, these results were confirmed
by Silva et al., (2001) who found that increasing the ME : CP ratio result
in linear decrease in live weight.

The effect of 5 to 10 % feed restriction for starting, and growing,
finishing phases respectively on growth, demonstrated higher feed conv-
ersion as compared to the control for both male and female. Our results
are in agreement with that obtained by Parrilla (1984). Klemm and
Pingel (1985) fed ducks on ad lib feeding or reduced to 90 % of ad lib,
and found that males and females on the restricted diet had higher FCR.
The results confirmed by Mansour et al., (2004) who concluded that 90
% feed restriction level provided a benefit on FCR.

3.2- Carcass Traits:

Carcass characteristics data are presented in tables ( 5, 6 ) for both
male and female respectively while the effect of the used dietary treatments
on muscular chemical composition in male and female ducks are shown
in tables (7, 8) respectively.

The analysis of variance of the present data showed that duck groups
fed diet supplemented with beta - agonist salbutamol 2 mg / kg diet for
the whole growing period or for 28 days (from 29 - 56 days) were signif-
icantly increased dressing percentage and showed significant decrease of
abdominal fat in both male and female groups as compared with control.
The results are confirmed by Gonzalez et al., (2000), Hegazi et al., (2001)
and Fawcett et al., (2004) who found that the relative weight of the fat
pad was significantly decreased in birds of both sexes given diets containing
salbutamol.
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Regarding the results of the chromium dietary supplementation on
abdominal fat and dressing percentage, it is noticed that there were signi-
ficant decrease in abdominal fat and significant increase in dressing perc-
entage as compared with control in both male and female. The results are
similar to those obtained by Lu MinZhi et al., (2002) who studied the
effect of chromium (0.2 and 0.4 mg Cr / kg diet) on carcass characteristics
of ducks meat (1 — 49 days). They stated that chromium reduced abdominal
fat by (16 — 26 %) and subcutaneous fat by (9 - 10 %) significantly and
improved carcass quality.

The effect of decreased calorie protein ratio dietary treatment showed
significant increase in carcass yield in case of female, although the diffe-
rence was not significant. The abdominal fat was significantly decreased
in both sexes as compared with control. The results are similar to those
obtained by Silva et al., (2001) who reported that increasing the calorie
protein ratio resulted in a linear decrease in carcass weight. The results
are also similar to those obtained by Hermawan (1997) and Tion et.al.,
(2005) who found that fat weight and fat percentage were significantly
(P < 0.05) affected by the calorie protein ratio.

The results concerning groups fed on (5 - 10 %) restricted amount of
diet showed significantly carcass yield increase in case of male ducks as
compared with control but the increase was not significant in female groups
as compared with female control group, while abdominal fat decreased
significantly in both sexes. The results are in agreement with that obtained
by Teimouri et al., (2005). Moreover, Mansour et al., (2004) reported
that broilers received 90 , 80, 70 % of the average full fed diet of control
showed in slaughtering age at 42 days significant increase in the yields of
dressing. The results are similar to those obtained by Li. YuXin et al.,
(2003) and Shariatmadari and Sahraie (2003) who found that abdominal
fat was significantly (P < 0.05) reduced by decreasing feed intake or
diluting the finisher diet.
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The data of muscular chemical composition in male and female ducks,
tables (7, 8) respectively, showed significant higher muscular moisture
content in all male and female groups, with the exception male group
supplemented with salbutamol 2 mg for whole growing period which
showed non-significant higher moisture. The results showed also non-
significant higher protein content in all experimental groups. In the same
time, the present data showed significant reduced muscular fat content
with all treatments. This was in accordance with the results obtained by
Hegarzi et. al., (2001) who found that administering salbutamol reduced
muscular fat significantly (P < 0.05 ). The results are also similar to those
obtained by Schiavone et. al., (2004) who reported that slight improvement
of protein content was observed in beta-agonist clenbutarol treated groups
and confirmed by Murdoch et. al., (2006) who reported that beta adrenergic
agonists repartitioned nutrients from fat to muscle protein.

The results concerning duck groups fed on diet supplemented with
chromium are similar to those obtained by Choct et. al., (2005) who found
that chromium reduced breast meat fat content and increased carcass water
content significantly (P < 0.05). The results are also similar to those
obtained by Kim et. al., (1996) and Amatya et. al., (2004) who stated
that protein accretion in the meat tended to be increased in the chromium
supplemented groups.

In the same aspect, the data concerning duck groups fed on decreased
calorie protein ratio are similar to those obtained by Shrivastav and Panda
(1982) who reported that male birds had higher percentage of moisture
and lower percentage of protein and fat in thigh and breast meat than had
females in there were changes in both sexes for protein and fat content
with increasing dietary energy protein ratio. These results are similar to
those obtained by Bennett and Leeson (1990) who reported that carcass
analysis of feed restricted broilers breeder pullets accompanied by a dec-
reasing proportion of fat and relatively constant protein content (20 - 21%).
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3.4- Serum traits:

Data concerned with the influence of dietary treatments on some
serum traits in both male and female are presented in tables (9 , 10)

respectively.

Duck groups fed on diet supplemented with salbutamol 2 mg / kg
diet are in harmony with those obtained by Hegazi et. al., (2001) who fed
1-day old chicks on diets supplemented with salbutamol 2 mg / kg diet
for different feeding periods (day 1 -49, 22 -49 and 35-49) and found that
serum cholesterol significant reduced. However, serum total protein

showed significant increase in the last phase of the experiment.

Regarding the group fed on diet supplemented with chromium, the
results are in agreement to those obtained by Kroliezewska et. al., (2004)
who found that supplementation with chromium decreased serum total
cholesterol significantly (P < 0.05) and increased serum total protein and

caused increase in HDL cholesterol.

The data interested in the duck group fed on decreased calorie

protein ratio are similar to those obtained by Ugwuene and Omueti (2000).

The results concerning with groups fed on restricted diet are similar
in female groups with that obtained by Demir et. al., (2004) who reported
that total cholesterol significantly (P < 0.05) affected by feeding regimes
in broilers while the results in male groups are similar to those obtained
by Santoso (2001) who reported that cholesterol concentration was not
significantly differed by feeding regimes, the results are also in agreement
with that obtained by Fariborz and Dordi (2005) who found that feed

restriction resulted in enhanced the activity of serum HDL.
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It could be concluded that salbutamole and chromium supplementa-
tion or decreased calori protein ratio improved all growth performance.
While restricted diet reduce final body weight and final but feed conversion
ratio improved .

Dressing percentage, carcass lean, skin plus subcutaneous fat, mus-

cular fat and abdominal fat were improved with all dietary treatments.

Total cholesterol and cholesterol L.D.L. reduced with all experimental
treatments in both sexes compared with control. Moreover, muscular

moisture and total serum protein were improved with all dietary treatments.
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