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 Abstract 
This research aimed to examine the effects of fish oil and tomato powder supplementation on egg quality of Mojosari 
ducks. A total of one hundred and forty Mojosari ducks (consisted of 20 male and 120 female ducks), aged at 40 weeks 
old, were randomly allotted into 20 flocks (each flock consisted of 1 male and 6 female ducks). Method used was 
experiment in a Completely Randomized Design with 5 treatments and 4 replications. Dietary treatments used were T0: 
basal diet (control), T1: basal diet + 1% FO, T2: basal diet + 2% FO, T3: basal diet + 1% FO + 1% TP; T4: basal diet + 2% FO + 
1% TP. Data were analyzed using one-way analysis of variance (ANOVA). Result showed that supplementation of fish oil 
and tomato powder did not significantly affect (P>0.05) external egg quality (egg shape index, shell surface area, shell 
thickness and specific gravity). Dietary treatments also had no significant effect (P>0.05) on internal egg quality 
(albumen volume, yolk volume, albumen index, yolk index and Haugh unit). It is concluded that there was no 
detrimental effect of fish oil and tomato powder supplementation in Mojosari ducks diet on external and internal egg 
quality. 
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INTRODUCTION 
In the last decade, there is a growing interest 

in the development of functional food. This food 
is aimed not only to satisfy hunger but also to 
provide health benefit for consumers. In the 
livestock industries, one kind of functional food is 
omega-3 egg. This egg is developed by adding 
dietary omega-3 sources into laying-type poultry 
diet. The omega-3 content in the diet will be 
absorbed in the body and then will be deposited 
into the egg yolk. 

Fish oil is the most common dietary source of 
omega-3. Fish oil contains omega-3 in the 
amount of 26.03% [1]. In another study, fish oil 
had higher enrichment of long chain omega-3 in 
the yolk compared to other source of dietary 
omega-3 such as flaxseed and marine algae [2]. 
However, fish oil is highly susceptible to 
oxidation, which may cause detrimental effect on 
egg quality. Consequently, antioxidant addition is 
required in laying-type poultry diet containing 
fish oil.  

Tomato is one of potential natural 
antioxidant. Major phytochemical compound in 
tomato is carotenoid, particularly lycopene [3]. 
Beside that, tomato also contain other 
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antioxidant compounds such as ascorbic acid and 
phenolic compounds [4]. Previously, it was 
reported that lycopene supplementation could 
increase total antioxidant capacity in liver of 
breeding hens [5]. Phenolic compounds were 
also noted could delay oxidation in fish oil [6]. In 
addition, ascorbic acid supplementation could 
decrease serum malondialdehyde (MDA) concen-
tration in broiler [7]. These mentioned study 
showed that tomato powder had a potency to 
prevent fish oil oxidation, which then could 
minimize detrimental effect of fish oil addition in 
the diet. Therefore, this research aimed to 
examine the effects of fish oil and tomato 
powder supplementation on external and 
internal egg quality of Mojosari ducks. 

MATERIALS AND METHODS 
Object Study 

A total of 140 Mojosari ducks which was 
consisted of 20 male and 120 female ducks, aged 
at 40 weeks old were used in this study. The 
ducks were randomly distributed into 20 flocks 
(each flock consisted of 1 male and 6 female 
ducks). The ducks were fed twice daily in the 
amount of 160 g.bird-1day-1, while drinking water 
was supplied ad libitum. Basal diet used in this 
study consisted of yellow corn, soybean meal, 
rice bran, meat bone meal, grit, soybean oil, 
tapioca flour, mineral premix, vitamin premix, 
DL-methionine and salt. Proportion of feedstuff 
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and calculate nutrient content of basal diet 
shown in Table 1. 

Table 1. Proportion of feedstuff and calculated nutrient 
content of basal diet 

Feedstuff Proportion (%) 

Yellow corn 48.00 
Soybean meal 20.00 
Rice bran 13.20 
Meat bone meal 8.00 
Grit 5.00 
Soybean oil1 2.00 
Tapioca flour2 1.00 
Mineral premix 2.00 
Vitamin premix 0.50 
DL-methionine 0.20 
Salt 0.10 

Calculated nutrient content 

Metabolizable energy, Kcal.kg-1 2,863 
Crude protein, % 19.34 
Crude fat, % 4.88 
Crude fiber, % 4.09 
Calcium, % 3.25 
Phosphor, % 0.50 
Lysine, % 1.06 
Methionine, % 0.54 
Methionine + Cysteine, % 0.85 

Notes: 1Proportion of soybean oil was replaced by fish oil 
according to treatment 

 2Proportion of tapioca flour was replaced by toma-
to powder according to treatment 

Data Collection and Analysis 
Method used in this study was experiment in 

a Completely Randomized Design (CRD) with five 
treatments and 4 replication. Treatments used in 
this study were T0: basal diet (BD as control), T1: 
BD + 1% fish oil, T2: BD + 2% fish oil, T3: BD + 1% 
fish oil + 1% tomato powder and T4: BD + 2% fish 
oil + 1% tomato powder. Dietary treatment were 
lasted for 4 weeks. 

At the end of experimental period, 60 eggs (3 
eggs from each replication) were randomly 
collected for external and internal egg quality 
analysis. External egg quality analysis includings: 

egg shape index, shell surface area, shell 
thickness and Haugh unit. Internal egg quality 
analysis includings: albumen volume, yolk 
volume, albumen index, yolk index and Haugh 
unit. Data of external and internal egg quality 
was tabulated and then analyzed using one-way 
ANOVA. 

RESULT AND DISCUSSION 
External Egg Quality 

Effects of fish oil and tomato powder 
supplementation in Mojosari ducks diet on 
external egg quality shown in Table 2. Result 
showed that supplementation of fish oil in 
combination with tomato powder in T3 and T4 
tend to give higher egg shape index and shell 
surface area as compared to control (T0) and fish 
oil supplementation (T1 and T2). However, 
statistical analysis showed that there were no 
significant effect (P>0.05) of dietary treatments 
on egg shape index and shell surface area of 
Mojosari ducks. Previously, it was also reported 
that fish oil and tomato powder supplementation 
in laying chicken diet did not significantly affect 
egg shape index and shell surface area [8]. 

Table 2 showed that dietary fish oil and 
tomato powder supplementation had no 
significant effect (P>0.05) on shell thickness and 
specific gravity of Mojosari ducks egg. Shell 
thickness of Mojosari ducks egg were in the 
range of 0.26-0.27 mm, while specific gravity 
were remain similar in all treatments (1.09). In 
line with this finding, dietary fish oil 
supplementation in laying chicken also had no 
significant effect on egg shell thickness [9]. The 
use of fish oil also had similar effect on egg 
specific gravity compared to sunflower oil, cotton 
oil, corn oil, flaxseed oil, soybean oil, olive oil, 
tallow oil and rendering oil [10]. 

Table 2. Effects of Fish Oil and Tomato Powder Supplementation in Mojosari Ducks Diet on External Egg Quality 

Variables T0 T1 T2 T3 T4 

Egg shape index (%) 82.10±1.23 82.51±0.85 82.22±1.56 83.10±0.72 84.20±2.54 
Shell surface area (cm2) 68.06±0.89 69.24±1.62 69.41±1.14 70.64±0.76 71.08±5.00 
Shell thickness (mm) 0.26±0.02 0.27±0.01 0.27±0.01 0.27±0.03 0.27±0.03 
Specific gravity 1.09±0.00 1.09±0.01 1.09±0.00 1.09±0.01 1.09±0.00 

 

Internal Egg Quality 
Effects of fish oil and tomato powder 

supplementation in Mojosari ducks diet on 
internal egg quality shown in Table 3. Result 
showed that there were no effect of dietary 
treatments on albumen and yolk volume of 
Mojosari ducks. Albumen volume of Mojosari 
ducks were in the range of 30.75-31.34 mL, while 

yolk volume were in the range of 15.08 – 16.58 
mL. In previous finding, dietary fish oil 
supplementation in laying chicken diet also had 
no effect on albumen and yolk proportion 
percentage [11]. 

Result showed that dietary fish oil and tomato 
powder supplementation had no effect on Haugh 
unit of Mojosari ducks egg. Haugh unit were in 
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the range of 80.60-83.89. Similarly, it was report-
ed that laying chicken fed diet supplemented 
with fish oil, either with or without antioxidant 
sources (herbal mixture or synthetic antioxidant) 

had no effect on Haugh unit [12]. In another 
study, addition of tomato powder in laying chich-
ken also did not affect Haugh unit [13]. 

Table 3. Effects of Fish Oil and Tomato Powder Supplementation in Mojosari Ducks Diet on Internal Egg Quality 

Variables T0 T1 T2 T3 T4 

Albumen volume (mL) 31.00±1.05 30.75±0.83 30.83±1.45 31.34±1.22 30.92±0.99 
Yolk volume (mL) 16.00±1.25 15.08±0.17 15.33±0.00 16.58±2.24 16.17±0.84 
Albumen index 0.08±0.01 0.08±0.01 0.10±0.04 0.08±0.02 0.10±0.01 
Yolk index 0.42±0.04 0.44±0.02 0.46±0.02 0.42±0.03 0.46±0.03 
Haugh unit 80.60±7.01 81.45±2.23 82.84±5.63 81.43±3.71 83.89±5.37 

 
In this study, there were no effect of dietary 

treatments on all parameter of egg quality of 
Mojosari duck. This result may be due to the low 
level of fish oil supplementation. In another 
study, addition of fish oil at 5.5% could reduce 
egg yolk and albumen of broiler breeder [14]. It 
could be stated that supplementation of fish oil 
until 2% had no detrimental effect on egg quality. 
Moreover, in this study, the duration of treat-
ment was only 4 weeks. This short duration of 
experimental exposure maybe not enough to 
give significant response on egg quality. It was 
previously reported that lycopene supplementa-
tion in quails diet could increase Haugh unit after 
90 days of experimental treatment [15]. 

CONCLUSION 
The conclusion of this research is that there 

were no detrimental effect of fish oil and tomato 
powder supplementation in Mojosari ducks diet 
on external and internal egg quality. 
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