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Abstract. To determine the influence of level of wheat bran supplementation on production
performance, and egg yolk cholesterol traits of laying ducks, 48 laying ducks (40-week-old)
were randomly assigned into four groups with 4 replications of 3 birds each. Treatment 1
ducks were received the control diet without wheat bran contained 17,21 % CP and 2917 kkal
ME/kg. Treatment 2,3 and 4 ducks were received the basal diet supplemented with 10,20 and
30% wheat bran for 8-weeks. Results showed that dietary supplementation of wheat bran had
no effect (P=0.05) on laying ducks egg production and feed egg ratio over the entire feeding
period. Yolk cholesterol content was lower (P<0.05) in all wheat bran supplementation at one
day after treatment. There were decreased (P<0.05) contents of yolk cholesterol compared to
ducks fed control diet but no difference was exhibited in egg yolk cholesterol among diet with
wheat bran supplementation. It could be concluded that wheat bran supplementation could
lower an egg yolk cholesterol levels and improve the egg quality in laying ducks.

1. In@@duction

Duck ®8gs are recognized as a complete source of protein, lipids, vitamins and other nutrient, but egg
also contains a high level of cholesterol which is strongly associated with severals patologies of
cardiovascular disease. The current recommended for daily intake of cholesterol is less than 300 mg
and some people limit their egg compsumption to avoid increasing the level of blood cholesterol [1].
Therefore, some efforts to reduce of cholesterol in the eggs consumpsion not only for healty aspect
but also be beneficials for poultry industries. Recently some feed supplement already used to regulate
the egg yolk cholesterol level such as probiotics [2] and essensial plants oil [3]. It has previously
reported that crude fiber lowered concentration serum cholesterol by inhabiting cholesterol
absorption. There have been some studies reporting the effects of fiber on the cholesterol
concentration. [4] have reported that sun flower meal, rice bran and alfafa fiber. In this study egg
cholesterol can be decreased by mechanism hyphocholesterolnomic effect in the presence of fiber
substances. This process can supress the process of lipolysis in the liver.

Wheat bran is a by product of flour milling proces and consist of the protective layers of wheat
grains. It contains considerable amounts of protein, amino acids, and a good source of B-
group vitamins but low metabolizable energy [5]. Nevertheless, the use of wheat bran in poultry
feeding is limited due to the high fiber content. The fibre content of wheat bran is primarly
arabinoxilan. The lcng of polymers of arabnoxilan have a high water holding capacity and increased
intestinal viscosity. Despite these findings, the application of wheat bran in the diets of duck layers
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ﬁs not been fully documented. The aim of the current study was to determine the effects of wheat
bran dietary fibre on cholesterol content of egg yolk laying duck.

2. Material and Methods

1
Birds, Diet, Experimental Design
A total of 48 laying ducks (Khaki Campbell) at the ag@pf 27 weeks were used for the 2 weeks study.
Started treatment at 28 until 30 weeks laying ducks. Birds were randomly divided into four dietary
treatments, control diet (P0), contain 10% wheat bran on diet (P1), contain 20% wheat bran on diet
(P2) and contain 30% wheat bran on diet (P3) with 4 replicates of 3 ducks per replication. For water
given by ad libitum. Ducks in each replication were kept in (150 ¢cm length x 100 cm width x 150 cm
height) in one areas. Cage was used in outdoor house with roof tile and used rice husk for litter.
Before started treatments, ducks was fed with control diet for 21 days and at day 22 until day 30
ducks fed diet combine with wheat bran for diet adaptation. The control diet was a cormn, soybean
meal, commercial feed, palm oil and rice bran. Table 1 shown formulation of diets and chemical
composition of diets. Crude protein, fat, energy were analysed according to the method of AOAC [6].

Table 1. Formulation Diets and Chemical Composition

Treatments

Control 10% 20% WB 30% WB
WB

Corn meal (%) 30 36 35 22
Duck Layer Concentrate 25 25 25 24
(%)
Rice Bran (%) 44.5 26 16 20
Wheat Bran (%) 0 10 20 30
Palm Oil (%) 0,5 3 4 4
Total 100 100 100 100
Metabolism Energy 2917,00 2945,20 2867,25 2700,90
(kkal'kg)
Crude Protein (%) 17,21 17,13 17,48 18,11
Crude Fiber (%) 2,85 3,64 4,58 5,72
Calsium (%) 3,10 3,10 3,10 2,98
Phospor (%) 0,48 0,57 0,67 0,75

WB = Wheat Bran

Feed Intake and Pruducﬁuns?erfnrmante

Mortality and health status of hens were observed daily during the experimental period. Eggs
from each replicate was counted and weighed daily to measure laying rate and average egg weight.
Feed consumption was record weekly in each replicate and calculated as g per day per hen. Feed
conversion ratio was expressed as g feed per g egg. Egg weight and the egg production rate were also
recorded for all treatments in the acclimation period to guarantee the similar pre-experimental values.
The calculation of egg production and feed egg ration shows below this.

Total produced of Eggs

Henday =
Total population

Feed Consumption (g)

[
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Feed Egg Ratio =
Weight of Eggs (g)

Egg Quality

The egg quality measured in this reasearch egg weight, egg thick shell, albumin height,
yolk height, yolk colour score and haugh unit. That measure collected with randomly design
with 4 replications at 4 days for eggs colleting sample. In 2 days, 5 days, 10 days and 12 days
after treatments diets. The eggshell thickness was detected based on the average thickness of
rounded end and pointed end. Egg weight was record during start treatments until the end of
treatments. Egg weight measured with digital balancing, albumin height, yolk height and haugh
unit measured with caliper. Yolk colour score measured with yolk colour fan. Haugh unit
Formulation according to [7] :

HU = 100 log10 (H — 1.7W 0.37 + 7.57)
H = Albumin height (mm) and W = Egg weight (g)

Egg Yolk Cholesterol

Egg yolk cholesterol were measure in this research 8 times for collecting samples at 4 treaments
with 3 replications. That eggs collected at day 1, days 3, days 6, days 9, day 11, days 13, days
14 and days 15 after treatments. Cholesterol of egg tested with 1 g sample into centrifuge tube
have contents 10 mL alkohol aceton solution (1:1) after that boiled and centrifuge with 3000
rpm durirng 15 minutes. Steam supernatan until remain the residue and dilute in chloroform
solution. Put that supernatan in dark room and measured with wave length absorbance 680 nm
until 10 minutes (changed green colour). Compare with cholesterol standard solution.
Formulation for calculation cholesterol levels [8] :

mg sample absorbance 100
Egg Cholesterol ( )—

100g/ standard absorbance 0,4 (concentration standard)- Sample weight

3. Result and Discussion

Feed Intake and Productions Performance

The average of feed consumption shown in Table 2. According statistical analysis, feed consumption
in each treatments haven’t any differences. Feed consumption in this research is 199 g/day/bird. Feed
consumption formulation according isoprotein and isoenergy components. While, hemicellulose
(NDF-ADF) shown linear increase concentration with wheat bran percentation in feed. Therefore,
with same feed intake, protein consumption and energy metabolism except hemicellulose
consumption. Hemicellulose consumption in feed with wheat bran have higher than control feed, this
was matched with aim of research for knowed crude fiber in duck feed. The average of egg
production, egg weight and hen day shown in Table 2. According statistical analysis, productions
performance haven’t any differences in feed with wheat bran and control feed. From this result
shown, high hemicellulose consumption haven’t effect in production of laying duck, laying duck can
toleranced high hemicellulose in feed. From before research by Bidura et al [9] 15% wheat bran in
hen feed can reduced 2,91% egg production than control feed but in this research used ducks haven’t
any differences. According to report from [10] ducks more toleranced "with high crude fiber in feed
caused duck secum can more digested crude fiber. High cruber fiber can fermentated in duck secum
with bacteria and changed to energy. So that, in this research, haven’t effect in productions
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performance caused fiber conversion optimization capabilities to VFA (velatile fatty acid) and
become energy for ducks [11].

Table 2. Effects Wheat Bran Contain In Diets On Performance Of 28 Weeks Laying Ducks
Wheat Bran (%)

0 10 20 30 SEM P-value
Feed Consumption, g 194.6 196.9 193.1 1999 148 0.31
Egg Weight, g 70.76 68.19 73.27 7041 1.04 037
Egg Production, % 71.25 65.88 66.07 64.45 149 085
Feed Egg Ratio, g/g 4.39 5.42 4.73 540 026 0.54

SEM: Standart Error of Mean

Table 3. Effects Wheat Bran Contain In Diets On Egg Quality Of 28 Weeks Laying Ducks
Wheat Bran (%)

Egg Quality 0 10 20 30 SEM P -
value
Day 2
Shell thickness, mm 0.026 0.018 0.021 0.024 0.002 0.24
Albumin height, mm 0.129 0.119 0.125 0.136 0.004 0.91
Yolk height, mm 0.355 0.418 0.371 0.395 0.014 0.46
Haugh Unit 152.66 151.60 153.07 151.24 0.432 045
Yolk Colour 12° 13 14° 13 0.408 0.02
Day 5
Shell thickness, mm 0.020 0.024 0.024 0.024 0.001 0.59
Albumin height, mm 0.111 0.121 0.111 0.099 0.005 0.58
Yolk height, mm 0.346° 0.402° 0.383" 0.393* 0.014 0.03
Haugh Unit 151.38 150.67 150.73 150.41 0.206 0.91
Yolk Colour 13¢ 13¢ 14° 13¢ 0.250 0.03
Day 10
Shell thickness, mm 0.029 0.025 0.025 0.024 0.001 0.59
Albumin height, mm 0.107 0.105 0.109 0.116 0.002 0.83
Yolk height, mm 0.394 0.405 0.404 0.350 0.013 045
Haugh Unit 150.03 149.59 150.55 151.40 0.3890 0.08
Yolk Colour 12* 12* 14° 13* 0.479 0.003
Day 12
Shell thickness, mm 0.026 0.029 0.024 0.021 0.002 0.08
Albumin height, mm 0.115 0.110 0.128 0.095 0.007 0.67
Yolk height, mm 0.386 0.405 0.410 0.398 0.005 0.81
Haugh Unit 150.14* 149 .44* 153.22° 150.98* 0.821 0.05
Yolk Colour 12* 12* 13" 13* 0.250 0.003

SEM: Standart Error of Mean

Egg Quality

Egg quality profil shown in Table 3. From analysis statistical result haven’t any differences
treatment feed with wheat bran and control feed to egg shell thickness, albumin height, volk height,
haugh unit and yolk color. From that result, wheat bran used in duck feed haven’t effect in egg
quality, haven’t effect in sheel thickness suspected wheat bran added not affect to mineral utilization
such as calsium and phospor. Haven’t effect in shell thickness caused by haven’t differences too in
feed consumption. The researchers reported, were not relations between mineral consumption with
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internal egg quality like albumin height. While yolk colour suspected related with carotenoid
consumption. In this research haven’t effect in yolk colour caused same carotenoid consumption.

Piliang et al [12] reported yolk colour caused carotenoid intake and haven’t yolk colour changed
shown carotenoid utilization by crude fiber hemmicellulose. Haven’t effect in shell thickness shown
wheat bran added in duck feed still within tolerance and haven’t effect to in mineral utilization for
duck egg shell thickness. In feed treatments have same concentration.

Egg Yolk Cholesterol

The average of egg yolk cholesterol were have been studied from day 1 until day 15 (Table 4)
in duck feed treatment with wheat bran had higher than duck feed control (641,29 vs 470,12
mg/100g). Egg yolk cholesterol decreased by 26,69%. Hemicellulose content namely pentosan in
wheat bran very difficult to digest by digestive tract of monogastric animal and that is can affect
feed digestion [13]. Pentosan in wheat bran can decreased egg yolk cholesterol in digestive tract,
pentosan caused rate of digesta become fast so when nutrition absoption for cholesterol formation
who syntesis in heart become decreased and produced low egg yolk cholesterol. According [14]
crube fiber can help absorb cholesterol when nutrition absorption in intestine. Cholesterol absorbed
will thrown away with feces.

Table 4. Effects Wheat Bran Contain In Diets On Egg Cholesterol (mg/g) Of 28 Weeks Laying Ducks

(n=4)

Days After Wheat Bran (%)

Treatments 0 10 20 30 SEM P -

value

1 601.03* 440.92° 524.75" 461.76° 36.02  0.004
3 628.48° 470.32° 478.34 430.30° 43.49 0.003
6 617.51 557.06 556.16 490.66 25.90 0.09
9 672.80° 442.47° 447.74° 533.52° 53.77  0.001
11 552.03 392.69 - 370.80 4946 0.56
13 622.31° 448.69° 385.95" 438.98" 5133 0.001
14 747.53° 464.59a 453.20° 438.98" 74.00 0.004
15 645.93* 426.63" 489.91° 505.54" 46.24 0.001

SEM: Standart Error of Mean

4. Conclusion

According this research, feed treatments in laying duck with wheat bran and control feed can be
concluded haven’t any differences in feed consumption, productions performance and egg quality.
But, in egg yolk cholesterol have any diferences with control feed and treatments feed with wheat
bran. Egg volk cholesterol reduced by 26,69% from 641,29 to 470,12 mg/100g.
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