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Abstract: The experiment was aimed to determine protein consumption and efficiency of
Kedu, Arab and their cross chickens fed diets with different levels of protein. Seven week-old
of Kedu Arab and their cross chickens, were used in this experiment. The experimental birds
were devided into 3 groups of chicken based on body weight. The chickens were reared in
experimental house containing 27 pens (I x 0,5 x 0,5 m). Experimantal diets were formulated
to contain 16, 18, and 20% protein but having the same calorie (2.800 kcal’kg). The

experimental design was Split Plot Design, the main plots were three local chickens (Kedu,

Arab and their crossing chickens) and the subplots were protein levels (16, 18 dan 20%).

Each treatment contains three replicates of 8 chickens. The parameters measured were

protein consumption, nitrogen retention and protein efficiency ration. The result showed that

protein consumption was higher at 18 and 20% protein levels. Protein efficiency was higher

at 16% protein level, but nitrogen retention was not significantly different among all protein

levels. It can be concluded that 16% protein level was the optimal for Kedu, Arab and their
cross chickens during the period from 7 to 13 weeks of age.

Key word: protein level diet, protein consumption and efficiency, kedu, arab and their
cross chickens

INTRODUCTION

Kedu chicken is one of the
Indonesian local poultry comodity which
has a high potency for producing meat and
eges. The nutrient requirements of Kedu
chicken especially protein still not
determined which have a great impact on

The main cost of the chicken
production is diet being protein is the most
expensive nutrient. The quality of protein
in terms of quantity and quality of amino
acids must be measured for all poultry
ingredients as well as the requirement of

productivity, One of the effort to increase
egg production of this chicken was by
crossing with Arab chicken because it is
adapted well with Indonesian
environtments and has higher eggs
production . Crossing Kedu with Arab
chicken still needs some scientific
investigations to study the characteristics of
the offspring

the chicken's need, so that, the protein diet
can be efficiently used by the chicken. The
efficiency of protein can be determined
from  protein  consumption,  protein
efficiency ration and nitrogen retention.
The crossing of Kedu with Arab chickens is
not documented, so it need to be explored.
Based on this fact, this reasearch has been
carried out to determine the efficiency of
protein and nitrogen retention of Kedu,
Arab and their crossing .The benefit of this



research is to give information on optimum
protein level required by the chicken and
also  protein  consumption, nitrogen
retention and protein efficiency of Kedu,
Arab and their crossing chickens.

MATERIALS AND METHOD

The Experiment was carried out
from 29™ September to 10 ™ November

2007, at  Poultry Science Laboratory,
Faculty of Animal Science, Diponegoro
University, Semarang Indonesia,

Chicken used in this experiment
were 216 birds, 7 week- olds of Kedu,
Arab and their crossing chickens, each
chicken stain was represented by 72 birds
(3 categories of 24 birds each) based on
body weight as shown in Table 1.

Table 1. Chickens categories based on body weight

. Body Weight Group
Type of Chicken (A) Small T Moderate [ Big
£
Kedu (A1) 299.15£26.27 | 362.46 + 19.67 421.62 £23.19
Arab (A2} 308.30+12.79 | 351.61 +£11.06 420.02 + 26.86
Kedu X Arab (A3} | 264.91£29.92 | 339.66 + 28.25 401.85 + 25.99

The chickens were reared in floor

pens (1 x 0.5 x 0.5 m)

The feed ingredients used were rice
pollish brand, yellow corn,white pollard, fish
meal, soybean meal, meat and bone meal.
Experimental diets were formulated to

contain 16, 18, and 20% protein levels and
with the same energy level 2,800 kcalkg.
The nutritive value of some feedstuff used
in this reasearch and feed consumption were
recorded in Table 2 and Table 3.

Table 2. The chemical analyses of feed ingredients used to formulate experimental diets.

Feedstuff CP* (%) | Fat* (%) | Cell* (%) | Ca' (%) | P(%) | ME (Kcal/kg)’
Yellow corn 7.07 1.20 4.56 0.04 0.02 3.321
Rice brand 7.47 12.71 13.83 0.20 1.00 2,103
Pollard 16.41 347 8.20 0.02" 0.68° 1.630
Soy cake 44.38 0.12 10.02 0.24 0.57 2.216
Meat bone meal 44.93 6.22 6.53 12.26° 4.93° 1.923
Fish meal 43.08 2.74 12.58 5.68 3.73 2.830

* Results of analysis from, Laboratory -of Animal Nutrition, Faculty of Animal Science, Diponeegoro

Umversnty, Semarang Indonesia

® Results of analysis from, Laboratory of Environment and By-product Analysrs and Various Comodity,

lndustrlal Affair

* Table of Composition Indonesian Feedstuff (Hartadi et al., 1993)
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Table 3. i‘he Composition and Nutrition Content of Experimental Diets

L

Feedstuil

Composition of Experimental Diets

Pi P2 P3
%o

Yellow corn 58.50 56.70 54.40
Rice brand 10.00 6.50 4.30
Pollard 9.99 970 8.50
Soybean By-product 10.00 15.30 24.70
Meat Bone Meal 6.50 6.70 3.00
Fish meal 5.00 5.00 500
Top Mix 0.10 0.10 0.19
Total 100.00 100.00 100.00
The Amount of Nutrition of Diets

ME (Kcallkg)' 2,802.08 | 2,802.34 2,802.01
CP (%)** 16.02 18.04 20.03
Fat (Ye)** 2.86 2.71 2.24
Crude fiber (%)** 6.91 7.06 7.31
Ca (%)** 1.15 1.18 0.74
P (%)** 0.74 0.75 0.57

ME was calculated from Table of Composition Indonesian Feedstutt (Hartadi ef af, 1993).
** Result of calculation based on proximate analysis of feedstuf.
The available P must be calculated and put in the table since the P in the table is total

The Parameters

1. Protein  consumption  was
calculated from feed consumption
multiplied by protein percentage
in the diet in gram unit

2. Protein efficiency ratio (PER) was
calculated from body weight gain
(gram) devided by the protein
consumption (gram) (Anggorodi,
1995).

Body weight gain (g)
PER =

Protein consumption (g)

3. Nitrogen retention (NR) based on
Scott et al. (1982) as follow :

NR (g) = N diet ~ (N excreta— N
1 diet
endogenous) X =--mr-n=--n=-
I Excreta

Explanation:
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faeces analysis collected
before the end of experiment {Slaughtering
of the Chicken)

Statistical Analysis

NR = nitrogen retention
N = nitrogen
I = indicator

N diet resulted frown analysis of N

-in the diet

N excreta resulted from N in the
from 3 days

The statistical mode! was:

Yik=p+ Ky + o+ 8 + B + (aP)y + &iju

Keterangan :

Yij = result of observation of
block on-k at level protein on-i
from chicken factor and

level on-j from level protein.

Tl = Mean value
K = effects addition from block - k
o, = effects addition from level i

on cicken factor



8y  =effects of error on level i from
chicken and block k , main plot
error (error a)

By = effect addition from level j of

, protein.

(aB)ij= interaction effects of level i
from chicken factor and level j
of protein factor

= Effects of error of k block get
level i chicken factor and
level j of protein factor, error
of sub plot (error b)

Eijk

The data were analyzed using
Analysis of Variance (ANOVA) and

Table 4. The Average Body Weight

Duncan Multiple Range Test (DMRT),
accordance to Steel dan Torrie (1995).

RESULT AND DISCUSSION

The Effects of Treatments on Body
Weight

The research result was shown in
Table 4, average body weight of Kedu,
Arab and their cross chickens ranged
between 626.25 — 752.00 g/bird or average
690.33 g/bird. This result showed that
protein level and chicken strain did not
affect to body weight (P>0.05)

. Protein Levels of Diet
Chicken 6% r ]:;% l 20% Average
z/bird)
Kedu §97.50 671.75 727.50 665.58
Arab 626.25 678.75 670.75 658.58
Cross 743,25 746.25 752.00 745.17
Average 6558.33 698.92 716.75 694,33

This research used chicken at same
age and also the same characteristict, i.e :
dual porpuse chickens, the activity and
nutritional requirements were also expected
to be the same. It caused the growth of
The effects of Treatments on Protein
Consumption

Based on research results, the protein
consumption was shown in Table 5. Protein

chicken to be same. Ensminger (1980),
Anggorodi (1995) and Bozkunt, et al. (2006)
reported that body weight of chicken effected
by strain, age, diet and environment.

chickens ranged between 7.09 — 10.38 g/bird
or average of 8,8lg/bird . The average
protein consumption was higher for Kedu
chicken at 20% protein level and lower for

. . o .
consumption of Kedu, Arab and their cross cross chicken with 16% protein level
Table §. The Average Protein Consumption
Protein Levels of Diet
Chicken 16% | 18% | 20% Average
: (g/bird/day)
Kedu 7.09 9.52 10.38 8.99
Arab 7.68 8.87 9.87 8.30
Cross 7.22 8.52 10.14 8.63
Average | 7.33° | 897" | 10.13" 8.81 i
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The statistical analysis shows that
there were no significant (P>0,05)
differences between strain of the chicken
and protein levels. The results also showed
that protein consumption was not affected
by chicken strain.

This results showed that the protein
leve! strongly aftected protein consumption
(P<0,01), but chicken strain did not affect
protein  consumption (P>0,05). This
research used chickens at same age and
also the same characteristict, i.e : dual
porpuse chickens, the activity and
nutritional requirements were also expected
to be the same. Anggorodi (1995), Bozkurt,
et al. (2006) and Kamizono ef ai. (2010)
reported that diet consumption directly
effected protein consumption, and the
effects depend on body weight and age of

12 -

Protein Consumption
(g/bird)

poultry, perhaps environment, growth and
physiological status, energy and protein of
the diet, also health status of the chicken.

Based on statistical analysis, protein
consumption of Kedu, Arab and their cross
chickens was higly siginificant (P<0,01) and
affected by protein levels.  Protein
consumption at 20% protein level in the diet
was increased significantly (P<0, 01)
compared to 18% or 16% protein levels.
These results indicated that 20% protein level
diet gave benefit on protein consumption of
Kedu, Arab and their cross chickens, Clark ef
al. (1982) and Lin, C.S. and S.H. Chiang
(2010) said that protein consumption was
affected by protein levels of diet, at the same
energy level, increasing protein level
increased protein consumption.

B Kedu
m Arab
W Cross

Protein Level (%)

Tllustration 1. Protein Consumption of Kedu, Arab and Their Cross Chickens at 16, 18 and

20% Protein Level.

Wahju (1997), Yamamoto et al.
(2004) and Anjun, M.S. and A.S.
Chaudhry. (2010) reported that, high
consumption of the diet will be followed by
high protein consumption. This resuit
clearly showed that protein levels strongly
affected by protein consumption of Kedu,
Arab and it's crossing chickens in this
experiment. Average protein consumption
from three strains of chickens at different
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protein levels was shown at illustration 1.
The lustration 1 showed that increasing
protein levels resulted in increased protein
consumption of the chickens.

The Effects of Treatments on Profein
Efficiency Ratio (PER)

Effects of treatments on protein
efficiency ratio (PER) from cach treatment
were shown in Tabel 6.



Table 6..Avcrage Protein Efficiency Ratio {PER) of different treatments.

Chicken Protein Level Diet
Strain 6% | 18% [ 20% Average
{g/bird/day)
Kedu 1.62 1.24 1.25 1.37
Arab 1.72 1.48 1.39 1.53
Cress 1.50 1.37 1.16 1.34
Average 1.36° 1.27° 1.41

1.61*

There were no differences in protein
efficiency ratio among Kedu Chicken, Arab
Chicken and their cross chickens, However,
increasing protein levels from 16%to 18 or
20% decreased PER significantly. These
results showed that there were no
correlation between chicken strain and
protein efficiency ratio. These results
suggested that effect of protein level on
protein efficiency ratio did not depend on
strain of chicken, or in another word that
type of chicken strain had not affect on
protein efficiency ratio. Hence, chicken
strains had similar protein efficiency ratio
(PER). Kartini (1995) showed that local
chickens at 4 weeks of age had higher
protein efficiency ratio i.e. 1.60, however,

at 6 and 12 weeks of age protein efficiency

were 1.31] and 1.43, respectively.

o
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statistical analysis showed that chicken fed
16% protein level had significantly (P<0,05)
higher protein efficiency ratio than those fed
18 or 20% protein level diet. These results
explained that 16% protein level resulted
better protein efficiency ratio than 18 and
20% protein levels. So, Kedu, Arab and their
cross chickens may need 16% protein level in
the diet for maximum performance.
Anggorodi (1995), Yamomoto et al. (2007)
and Wu er al. (2007) found that increasing
PER will increase protein diet used by
chicken. Wahju (1997), Wu et a!l. (2007) and
Anjun, M.S. and A.S. Chaudhry (2010)
reported that higher level protein diet,
resulted in protein efficiency. Illustration 2,
showed protein efficiency ratio (PER) of
Kedu, Arab and their cross chickens.

20

liustration 2. Average Protein Efficiency Ratio (PER)
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Effects of Treatment
Retention (NR)

on Nitrogen

Effect of treatments on Nitrogen
retention of Kedu, Arab and their Cross
chickens are shown at Tabel 7.

Table 7. Nitrogen Retention of Kedu, Arab and It’s Cross Chickens at 16, 18 and 20%

Protein Levels.

Chickens I l Pm“';‘s},;:"'s DT' 2% Average
(g/bird/day)
Kedu 0.90 0.90 0.91 0.90
Arab 0.85 0.88 0.94 0.89
Cross 0.84 0.99 0.96 0.93
Average 0.86 0.92 0.93 0.91
Average nitrogen retention of Kedu,  chickens strain did not significantly

Arab and their Cross fed diet with different
protein levels was not significantly
different (P>0,05). Thesc results showed
that three strains of chickens had similar
nitrogen retention. Atmomarsono (2000),
Wu et al. (2007) and Hayashi et al. (2009)
reported that NR on Cross Chicken of local
chicken and layer chicken were between
0,94-1,43 g/bird/day. Nitrogen retention
from the three strains of chicken was
similar indicating that protein requirement
of these chickens was similar. Maynard dan
Loosli (1969), Hayashi er al. (2009} and
Anjun, M.S. and A.S. Chaudhry. (2010}
found that nitrogen retention of the same
characteristic chickens were same. Wizna
dan Maria (1997), Wu et al. (2007) and
Hayashi et al. (2009) reported that,
nitrogen retention is depend on the protein
quality is protein quality poor, more
nitrogen will be excreted in the feces, in
contrast, if protein quality is good small
amount nitrogen will be found in the feces.
So, nitrogen retention also affected by
protein quality.

Statitistical analysis showed that
effects of three protein levels and three
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(P>0,05) affected nitrogen retention. These
results may be caused by the same energy
level diet and chicken ages. Wahju (1997),
Kamizono et al. (2010) and Lin, C.S. and
S.H. Chiang (2010), reported that the
amount of diet consumed by chicken,
depend on the amount of energy leve! in
the diet, and level of nitrogen retention
depend on nitrogen consumption and
metabolisable energy in the diet.

The rescarchers must present the
Table of body weight for groups of birds
fed different protein levels

Conclusion

Protein level for Kedu, Arab and
Their cross chickens from 7 1o 13 weeks of
age was 16% in the diet for maximum
body weight and protein efficiency.
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