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INTISARI  

 
Vitamin E dan zink berperan penting untuk mencegah kerusakan akibat radikal bebas pada 

membran phospolipid, enzim dan beberapa molekul lainnya. Tujuan penelitian ini adalah untuk 
mengevaluasi efek penambahan vitamin E dan zink terhadap performa dan oksidasi lemak pada kuning 
telur segar dan disimpan selama 21 hari. Penelitian ini menggunakan 90 ekor itik petelur umur 22 minggu 
yang dipelihara selama 8 minggu. Rancangan yang digunakan adalah Rancangan Acak Lengkap yang 
terdiri dari 5 perlakuan dan 3 ulangan. Perlakuan yang diberikan adalah R1 ( ransum kontrol), R2 (R1+40 
IU vitamin E), R3 (R1+80 IU vitamin E), R4 (R1+100 ppm zink organik), dan R5 (R1+200 ppm zink organik). 
Parameter yang diamati adalah konsumsi, produksi telur, berat telur, konversi pakan  dan nilai 
Thiobarbituric Acid Reactive Substances (TBARS) kuning telur. Hasil penelitian ini menunjukkan bahwa 
penggunaan vitamin E sampai 80 IU dan zink sampai 200ppm tidak mempengaruhi konsumsi dan berat 
telur. Penggunaan vitamin E dan zink organik dapat menurunkan konversi pakan dan meningkatkan 
produksi telur secara signifikan (P<0.05) serta efektif menurunkan nilai TBARS. Kesimpulan penelitian ini 
adalah penggunaan 40 IU vitamin E atau 100 ppm zink organik mampu meningkatkan performa dan 
penggunaan 200 ppm zink organik lebih efektif sebagai antioksidan. 
 
(Kata kunci: Antioxidan, Performa, Vitamin E, Zink organik) 
 

ABSTRACT 
 

Vitamin E and zinc are necessary for preventing free radical damage to phospholipid membranes, 
enzymes and other important molecules. The objective of this study was to evaluate the effect of dietary 
vitamin E and zinc levels on performance and lipid oxidation in fresh and stored eggs of laying duck. A total 
of 90 of 22 weeks old ducks were randomly divided into 15 experimental units by assigning a completely 
randomized design with 5 treatments and 3 replications. The treatment diets were R1 (control diet), R2 
(R1+40 IU vitamin E), R3 (R1+80 IU vitamin E), R4 (R1+100 ppm organic zinc), and R5 (R1+200 ppm 
organic zinc).The experiment was carried out for 8 wk. Parameters observed were feed intake, egg 
production, egg weight, feed conversion ratio, and Thiobarbituric Acid Reactive Substances (TBARS) value. 
The results showed that increasing of vitamin E from 40 IU to 80 IU and zinc from 100 ppm to 200 ppm did 
not affect feed intake and egg weight. Otherwise, the dietary Vitamin E and organic zinc significantly 
decreased (P<0.05) feed conversion ratio and significantly increased (P<0.05) egg production and 
decreased (P<0.01) TBARS values. It is concluded that dietary 40 IU vitamin E or 100 ppm organic zinc 
could increase the performance of laying ducks and dietary 200 ppm organic zinc was more efective to be 
antioxidant than 40 and 80 IU vitamin E.  
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Introduction 
 

Egg is recognized as source of omega-
3 and omega-6 fatty acids. Omega-3 and 
omega-6 in egg have an important role for 
brain function and integrity, as well as in the 
formation and growth of the brain and 
preventing cardiovascular disease (Hardini et 
al., 2006; Simopoulos, 2002). Unfortunately, 
omega-3 and omega-6 fatty acid are easily 
oxidized during storage (Rahimi et al., 2011). 
Therefore, it need to be protected by the 
inclusion of antioxidants in the diets. 
Antioxidants has a role for breaking the chain 
of peroxide in membranes and protecting 
polyunsaturated fatty acids  from oxidation 
(Young and Woodside, 2001). 

Vitamin E and zinc can be added to 
ducks diet as natural antioxidants that can be 
metabolized and transferred into the egg. 
Vitamin E content in yolk egg increases by 
increasing level of dietary addition (Radwan et 
al., 2008). Dietary vitamin E has been 
demonstrated to beneficially affect 
enhancement of lipid stability in eggs (Cherian 
et al., 1996). Vitamin E is fat soluble and as 
antioxidants has a role for breaking the chain 
of peroxide in membranes and protecting 
polyunsaturated fatty acids from oxidation 
(Kirunda et al., 2001).  According to Biswas et 
al. (2010) vitamin E plays an important role in 
avian reproduction and it can increase egg 
production. Canan et al. (2007), reported that 
egg production of laying hen increased 
significantly under heat stressed group and a 
non-heat stressed group with the 
supplementation of dietary vitamin E. In 
addition, zinc has important roles in the 
organism because it is a cofactor of more than 
200 enzymes (Bahakaim et al., 2014) and one 
of the most significant functions of zinc is its 
participation in the antioxidant defense 
system (Powell, 2000; Rink and Kirchner, 
2000). According to Bahakaim et al. (2014), 
increasing zinc levels from 0.0 up to 150 ppm 
either as inorganic or organic significantly 
increased egg zinc concentration.  

The inclusion of antioxidants into 
poultry diets can improve oxidative stability of 
eggs as reflected by decreased egg yolk 
Thiobarbituric Acid Reactive Substances 
(TBARS) levels (mg MDA/kg). According to 
Akdemir and Sahin (2009), dietary antioxidant 
and MDA concentration in poultry products 
have inverse relationship. MDA is one of the 
final products of polyunsaturated fatty acids 
peroxidation and it is commonly known as a 

marker of oxidative stress (Dauqan et al., 
2013). Sahin et al. (2006) reported that quail 
supplemented with dietary vitamin E as 
antioxidant had a significant reduction in 
malondialdehyde (MDA) values in serum. 
Therefore the study evaluated the effect of 
dietary vitamin E and Zinc on performance 
and lipid oxidation of laying duck egg. 

 
Materials and Methods 

 
Birds and management  

Ninety of 20 weeks old Magelang ducks 
with an average body weight of 1.67 ± 0.07 kg 
used in this study were randomly divided into 
five treatments and housed on rice husks in 
floor pen of same size (2.0 m x 2.0 m). Each 
pen was equipped with one feeder and two 
water bowels with 3 l water capacity. 
Incandescent light bulbs were used as lighting 
and applied for 16 hours. During the 
experimental period, pellet diet and water 
were provided ad libitum. The average relative 
humidity and temperature in the house  were 
recorded three times a day (morning, 
afternoon and night). 

 
Dietary treatments 

 This study used a completely 
randomized design with 5 treatments and 3 
replications. The diet was formulated base on 
Leeson and Summers (2005) standard (2850 
kcal ME / kg metabolizable energy and 16% 
protein). The composition and nutrients 
content in the experimental diets is presented 
in Table 1. The treatment diets were R1 
(control diet), R2 (R1+40 IU vitamin E), R3 
(R1+80 IU vitamin E), R4 (R1+100 ppm 
organic zinc), and R5 (R1+200 ppm organic 
zinc). The ducks were given adaptation 
periode for 2 weeks at the age of 20-22 weeks 
to introduce the treatment diet. The pattern of 
diet adaptation was 75% of commercial ration 
(CR) and 25% treatment diet (TD) during 4 
days, 50% CR and 50% TD during 4 days, 
25% CR and 75% TD during 3 days and 0% 
CR and 100% TD for the last 3 days. 
Treatment diets were fed for 8 wk at 22-30 
weeks of age.  
 
Traits measured  

Eggs weight (g/egg) were weighed 
daily and and then at the end of each 
experimental week average egg weight was 
calculated, feed intake and feed conversion 
ratio were recorded weekly. Egg production 
(%)  was  calculated  by  dividing  egg  number 
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Table 1. The composition and nutrients content of control diet (as fed) (Sumiati et al., 2015) 
 

Feed Ingredient  (%) 

Yellow corn 46 
Rice bran 15.2 
Soybean meal 19 
Fish meal 8 
Palm oil 3.5 
Fish oil 1 

CaCO3 6.5 
NaCl 0.2 
Premix 0.5 
DL-Methionin 0.1 

Total 100 
Nutrient content  
Crude protein*(%) 16.0 
Crude fiber*(%) 10.3 
Crude fat* (%) 3.52 
Calsium*(%) 3.02 

  Avialable phosphorus * (%) 0.43 
Methionine** (%) 0.46 
Methionine + Cystine** (%) 0.71 

Ash* (%) 12 5 
  

Metabolizable energy** (kcal /kg) 2855 
* Analysis at Laboratory of Nutrition and Feed Technology ,Faculty of Animal Science ,Bogor Agriculture University, 
2014, ** calculated value 
Premix provided (in mg/kg premix): vit A 500.000 IU; vit Da 100.000 IU; vit E 150 mg; vit K 50mg; vit B1 50 mg; vit B2 
250 mg; vit B12 250 mcg; niacinamide 375 mg; Ca-d-panthotenate 125 mg; folic acid 25 mg; choline cloride 5.000 mg; 
Glysine 3.750 mg; Dl-methionine 5.000 mg; Mg sulfat 1.700 mg; Fe sulfat 1.250 mg; Mn sulfat 2.500 mg; Cu sulfat 25 
mg; Zn sulfat 500 mg; K iodine 5 mg 

 
with the birds on each day. Lipid peroxidation 
of  egg  was  determined  using  Thiobarbituric 
Acid Reactive Substances (TBARS) by Rice-
Evans and Anthony (1991) method. Then, the 
activity of TBARS values was identified using 
spectrophotometer. Two eggs from each 
replications were separated to be analyzed 
TBARS value as fresh yolk egg and to be 
stored 21 days at room temperature. After 21 
days, yolk eggs were measured for TBARS 
value.  
 
Statistical analysis  

The experiment was designed and 
statistically analyzed as a completely 
randomized design. Each of the five treatment 
was assigned to three replicated pens with six 
birds each.  Analysis of variance of data was 
performed using SPSS vr.21.0 program.  

Differences were considered significant 
at a probability level of P<0.05. If significant of 
main effect was detected, then means were 
compared using Duncan’s multiple range test. 
 

Results and Discussion 
 

Feed intake 
The average feed intake ranged from 

166.02 to 170.56 g / duck/ day (Table 2) and 
treatments had no significant effect on feed 
intake. This was probably due to the similarity 
of shape feed and energy content in diet 
which resulted equall palatability. Ferket and 
Gernat (2006) stated that feed intake was 
influenced by the shape of rations, color and 
palatability. Feed intake of this study was 
smaller than managed by the farmers in 
general (160 to 200 g/duck/day) (Sasongko, 
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2010). Chen and Shen (1989) reported that 
Tsaiya laying duck (Taiwan local ducks with 
the body size was almost the similar to Bantul 
duck) showed the results of feed intake 
ranged from 205 to 225 g/duck /day with feed 
on mash form. The lower feed intake in this 
study was probably due to the high ambient 
temperature. The temperature in this study 
was 33.3-36.7 °C by day and it was higher 
than the recommended thermoneutral zone of 
18-24°C for poultry in the tropical regions 
(Holik, 2009). Wilson et al. (1980) stated that 
ideal temperature for ducks and laying hens 
between 18.3 to 25.5°C and feed intake, 
production and quality of eggs greatly reduced 
at 30-32°C.  
 
Egg weight 

The average of egg weight in this study 
ranged from 69.54-71.61 g / egg (Table 2) . It 
was greater than the finding of Darmawan et 
al. (2013) who reported that egg weight of 
ducks was 56.60 g with 22,89 g/duck/day 
protein consumption. The difference was 
possibly due to the high protein consumption. 
The average of  protein consumption in this 
study was 26.92 g/bird/day. Ketaren and 
Prasetyo (2002) reported that protein 
consumption on 20-43 wk of age was 26.65 
g/bird/d. According to Leeson and Summers 
(2005), protein and/or amino acids (especially 
methionine) are the most nutrients that have 
important role in controlling the size of eggs. 
Fish oil in the diet did not affect egg size but 
affect the composition of the fat content in the 
yolk (Suripta and Astuti, 2006). In another 
study, Bozkurt et al. (2009) showed that 
essential oil supplementation in diet did not 
affect egg weight of broiler breeders.  

 
Feed conversion  

The treatments had significant effect on 
feed conversion, ranging between 6.66-8.20 

(Table 2). Addition of Vitamin E and organic 
zinc decreased significantly feed conversion 
ratio that was due to by the increasing of egg 
production, while feed intakes were not 
significantly different.  According to Leeson 
and Summers (2005), factors that affect feed 
conversion are eggs production, energy and 
nutrient content of the feed, body weight, and 
temperature. The feed conversion in this 
study was bigger than reported by Zubaidah 
(2001) that feed conversion for laying duck on 
28 week of age was 5.55 - 6.70 and it was also 
bigger than reported by Darmawan et al. 
(2013) that using balance of omega-3 and 
omega-6 = 1: 4.5 and 200 ppm organic zinc in 
mash form diet. The higher FCR was probably 
caused by the reduction of feed intake and 
egg production. The reduction of feed intake 
might be due to the diet form which was able 
to influence feed palatability and consumption 
(Vilarino et al., 1996) and according to El-
Deek and Brikaa (2009) ducks consumed 
higher mash diet than pellet diet.  
 
Egg production 

Addition of vitamin E and organic zinc 
increased significantly  egg production than 
control. According to Ashok and Sushil 
(2005), the relationship of vitamin E with 
reproduction is the role of vitamin E as an 
antioxidant that can prevent the fat oxidation. 
Vitamin E is fat soluble and as antioxidants 
has a role for breaking the chain of peroxide 
in membranes and protecting polyunsaturated 
fatty acids from oxidation (Raederstorff et al., 
2015). Use of 100 ppm to 200 ppm organic 
zinc was also able to increase the eggs 
production.   The   presence   of   zinc   is   very 
beneficial  to  the  metabolic  transformation of  
omega-3 and omega-6 fatty acid to 
prostaglandins that play a role in the 
reproductive system (Bhowmik et al., 2010). 

 
Table 2. Average of feed intake, egg weight and feed conversion ratio of laying ducks 

 

Parameters 
Treatments 

R1 R2 R3 R4 
 

R5 
Feed intake 
(g/duck/day)  167,18±1,59 167,96±3,08 170,56±1,64 168,87±2,58 166,92±3,94 

Egg weight (g/egg) 71,17±2,42 69,54±1,77 68,77±2,55 69,71±4,21 71,61±2,60 
Feed conversion 
ratio 8.20±0.34b 6.66±0.72a 6,96±0.64a 6.85±0.43a 6.99±0.66a 

Egg production (%) 28.77±0.45a 36.90±3.8b 35.02±1.8b 36.51±0.34b 35.52±5.80b 
a,b   Mean in the same raw with different superscripts differ significantly (P 0.05). 
R1 (diet without Vitamin E and organic zinc), R2 (R1+40 IU vitamin E), R3 (R1+80 IU vitamin E), R4 (R1+100 ppm 

organic zinc), and R5 (R1+200 ppm organic zinc). 
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Table 3. Thiobarbituric acid reactive substances (TBARS) values (mg MDA/100 g ) of egg yolk 

Bachri et al. (2006) reported that the used of 
112.5 mg zinc increased egg production 
significantly because the zinc mineral can 
activate amino peptidase and 
carboxcypeptidase enzymes and provide 
sufficient amino acids for the formation of the 
egg. Darmawan et al. (2013) reported that 
dieats containing the ratio of omega-3 : 
omega-6 = 1 : 3 and 200 ppm organic zinc 
produced highest egg production significantly.  

 
Thiobarbituric acid reactive substances 
(TBARS)  

TBARS is the most generally used to 
determine lipid oxidation in a product (Cherian 
et al., 2002). TBARS value of R5 (diet without 
vitamin E and organic zinc +200 ppm organic 
zinc) in fresh egg yolk was lower (P<0.05) 
compared to R1 (diet without vitamin E and 
organic zinc +200 ppm organic zinc), R3 (diet 
without vitamin E and organic zinc+80 IU 
vitamin E) and R4 (diet without vitamin E and 
organic zinc+100 ppm organic zinc) (Table 3). 
The addition of zinc in duck diet was effective 
to be antioxidant that prevent the damage of 
omega-3 and omega-6 from oxidation 
process. According to Camps et al. (1992), 
zinc protects fatty acids from peroxidation by 
inhibiting the production of reactive oxygen 
species.  TBARS  value  of  egg yolk stored at 
room temperature (29.29 -30.07°C)  during 21 
days was higher than fresh eggs. These 
results are in agreement with previous reports 
that showed that TBARS values were 
increased in eggs during storage time 
(Shahryar et al., 2010).  The increased 
TBARS values in egg yolk during storage time 
was caused by the oxidative deterioration of 
long-chain unsaturated fatty acids in egg yolks 
(Laika and Jahanian, 2015). TBARS value of 
R5 was lower (P<0.01) than R1, R2, R3, and 

R4 after being stored during 21 days at room 
temperature (Table 3). This showed that the 
use of 200 ppm organic zinc in the ration was 
able to suppress the damage of fatty acids 
due to the oxidation process in fresh eggs or 
stored during 21 days at room temperature. 
The reduced lipid peroxidation by addition of 
zinc in diet might be due to the increasing of 
metallothionein syntesis. Zinc  increases  
metallothionein syntesis which has a function 
as free radical scavenger (Salgueiro et al., 
2000). According to Orlova and Orlov (2011), 
zinc is a cofactor of the main antioxidative 
enzyme CuZn-superoxide dismutase which 
can reduce oxidative damage caused by free 
radicals. A further explanation could be that 
zinc may increase the stability of egg yolk 
lipids through superoxide dismutase that have 
optimal activity to prevent the initiation of lipid 
peroxidation.  

 
Conclusion 

 
Dietary of 40 IU vitamin E or 100 ppm 

organic zinc could decrease feed conversion 
ratio and increase egg production of laying 
ducks and dietary 200 ppm organic zinc was 
more efective to be antioxidant. 
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