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CHAPTER IV 

MATERIALS AND METHODS 

 

4.1. Location and Time 

 This research was conducted during March - June, 2017, at Mr. Tito’s 

Farm, Junrejo, Batu City. Analysis of fatty acid profile of dietary oil, dietary 

treatments and egg yolk, as well as peroxide value of egg yolk were conducted at 

The Integrated Research and Testing Laboratory (LPPT), Gadjah Mada 

University, Yogyakarta. 

 

4.2. Materials 

Materials used in this research were 140 (consist of 120 females and 20 

males) Mojosari ducks at 40 weeks of age. Ducks were obtained from CV. Kuda 

Hitam Perkasa, Mojokerto. Initial egg mass of duck before experimental 

treatment was 52.67±5.23 g/bird (coefficient of variation was 9.93%) (data were 

presented in Appendix 1). Fertility of duck before experimental treatment was 

95.91±4.64 % (coefficient of variation was 4.84%) (data were presented in 

Appendix 2). 

Feed used consists of corn, soybean meal, meat bone meal, grit, mineral 

premix, vitamin premix, DL-methionine and iodized salt. These feedstuffs were 

obtained from Bina Ternak Poultry Shop, Karangploso, Malang. Nutrient content 

of each feedstuff was presented in Appendix 3. Composition and nutrient content 

of each dietary treatments were presented in Table 5. 
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Table 5. Composition of feedstuff and calculated nutrient content of dietary 
treatments 

Composition T0 T1 T2 T3 T4 

Corn (%) 48.00 48.00 48.00 48.00 48.00 

Soybean meal (%) 20.00 20.00 20.00 20.00 20.00 

Rice bran (%) 13.20 13.20 13.20 13.20 13.20 

Meat bone meal (%) 8.00 8.00 8.00 8.00 8.00 

Grit (%) 5.00 5.00 5.00 5.00 5.00 

Soybean oil (%) 2.00 1.00 - 1.00 - 

Fish oil (%) - 1.00 2.00 1.00 2.00 

Tapioca flour (%) 1.00 1.00 1.00 - - 

Tomato powder (%) - - - 1.00 1.00 

Mineral premix (%)1 2.00 2.00 2.00 2.00 2.00 

Vitamin premix (%)2 0.50 0.50 0.50 0.50 0.50 

DL-methionine (%) 0.20 0.20 0.20 0.20 0.20 

Iodized salt (%) 0.10 0.10 0.10 0.10 0.10 

Calculated nutrient content      

Gross energy, kcal/kg 4,064 4,065 4,067 4,065 4,067 

Metabolizable energy, kcal/kg3 2,845 2846 2847 2846 2847 

Crude protein, % 19.59 19.59 19.59 19.60 19.60 

Ether extract, % 4.90 4.90 4.90 4.91 4.91 

Crude fiber, % 3.97 3.97 3.97 3.97 3.97 

Calcium, % 3.25 3.25 3.25 3.25 3.25 

Phosphorus, % 0.5 0.5 0.5 0.5 0.5 

Lysine, % 1.06 1.06 1.06 1.06 1.06 

Methionine, % 0.54 0.54 0.54 0.54 0.54 

Methionine + Cysteine, % 0.85 0.85 0.85 0.85 0.85 

Notes: 1 each kg of vitamin premix provides 5,000,000 IU vitamin A, 1,600,000 IU 
vitamin D3, 3,000 IU vitamin E, 1,000 mg vitamin K, 2,000 mg vitamin B1, 
4,000 mg vitamin B2, 300,000 μg vitamin B6, 2,000 μg vitamin B12, 
20,000 mg vitamin C, 200,000 μg folic acid 

2 each kg of mineral premix provides 325 g Ca, 10 g P, 6 g Fe, 4 g Mn, 75 
mg I, 0.3 g Cu, 3.75 g Zn 

3 Metabolizable energy = 70% * Gross Energy (Patrick and Schaible, 
1980) 

 

Feed additives used including soybean oil, fish oil and tomato powder. 

Soybean oil was obtained from Giant Hypermart, Malang, while fish oil was 

obtained from Muncar, Banyuwangi. Fatty acid profile of dietary oil were 

presented in Table 6. Tomato used in this study was low-grade tomato which was 

obtained from Tawang Agro Village, Karangploso, Malang. Tomato was 

processed into tomato powder in Materia Medica Institute, Batu. The process of 

tomato powder production was presented in Appendix 4. Bioactive compounds in 
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tomato powder were presented in Table 7. Fatty acid profile and estimated 

lycopene content of dietary treatments were presented in Table 8. 

 

Tabel 6. Fatty acid profile of dietary oils 

 Variables Soybean oil Fish oil 

 -------   % of total fatty acids   ------- 

Saturated Fatty Acids (SFA) 

Myristic (14:0) 0.08 8.28 

Palmitic (16:0) 10.95 14.33 

Stearic (18:0) 3.93 4.98 

Behenic (22:0) 0.39 0.29 

Monounsaturated Fatty Acids (MUFA) 

Palmitoleic (16:1) 0.17 8.96 

Heptadecenoic (17:1) 0.11 0.98 

Oleic (18:1 n-9) 22.68 15.34 

Eicosenoic (20:1 n-9) 0.69 2.17 

Polyunsaturated Fatty Acids (PUFA) 

Linoleic (18:2 n-6) 53.20 13.20 

γ-linolenic (18:3 n-6) 0.10 0.30 

Eicosadienoic (20:2 n-6) 0.10 0.30 

Eicosatrienoic (20:3 n-6) 0.12 1.55 

Arachidonic (20:4 n-6) 0.00 0.70 

α-linolenic (18:3 n-3) 6.86 0.96 

Eicosapentaenoic (20:5 n-3) 0.31 14.81 

Docosahexaenoic (22:6 n-3) 0.00 12.53 

Calculated Analysis   

Total SFA 15.35 27.88 

Total MUFA 23.65 27.45 

Total PUFA 60.69 44.35 

Total n-9 FA 23.37 17.51 

Total n-6 FA 53.52 16.05 

Total n-3 FA 7.17 28.30 

PUFA : SFA 3.95 1.59 

n-6:n-3 FA 7.46 0.57 

 

Table 7. Bioactive compounds in tomato powder 

Bioactive compounds Total (μg/g) 

Total carotenoid content 231.00 

Estimated lycopene content1 198.32 

Notes: 1 lycopene content was estimated as 85.85% of total carotenoids 

(calculation was shown in Appendix 5) 
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Table 8. Fatty acid profile and estimated lycopene content of dietary treatments 

Variables T0 T1 T2 T3 T4 

 ----------   % of total fatty acids   ---------- 

Saturated Fatty Acids (SFA) 

Myristic (14:0) 0.50 2.12 3.98 2.16 4.09 

Palmitic (16:0) 14.01 14.50 15.37 14.98 15.34 

Stearic (18:0) 4.42 4.63 4.84 4.70 5.00 

Behenic (22:0) 0.71 0.70 0.67 0.72 0.65 

Monounsaturated Fatty Acids (MUFA) 

Palmitoleic (16:1) 0.11 1.88 3.63 1.90 3.61 

Heptadecenoic (17:1) 0.21 0.35 0.65 0.38 0.64 

Oleic (18:1 n-9) 25.98 24.51 23.07 24.69 23.04 

Eicosenoic (20:1 n-9) 0.24 0.55 0.85 0.60 0.85 

Polyunsaturated Fatty Acids (PUFA) 

Linoleic (18:2 n-6) 43.56 34.56 25.56 33.55 24.75 

γ-linolenic (18:3 n-6) 0.10 0.14 0.20 0.15 0.19 

Eicosadienoic (20:2 n-6) 0.10 0.12 0.18 0.14 0.19 

Eicosatrienoic (20:3 n-6) 0.12 0.41 0.70 0.49 0.81 

Arachidonic (20:4 n-6) 0.20 0.30 0.48 0.42 0.49 

α-linolenic (18:3 n-3) 3.95 3.35 1.9 3.27 2.15 

Eicosapentaenoic (20:5 n-3) 0.15 3.06 6.1 3.11 6.45 

Docosahexaenoic (22:6 n-3) 0.12 2.56 4.99 2.45 5.14 

Calculated Analysis      

Total SFA 19.64 21.95 24.86 22.56 25.08 

Total MUFA 26.54 27.29 28.20 27.57 28.14 

Total PUFA 48.30 44.50 40.11 43.58 40.17 

Total n-9 FA 26.22 25.06 23.92 25.29 23.89 

Total n-6 FA 44.08 35.53 27.12 34.75 26.43 

Total n-3 FA 4.22 8.97 12.99 8.83 13.74 

PUFA : SFA 2.46 2.03 1.61 1.93 1.60 

n-6:n-3 FA 10.45 3.96 2.09 3.94 1.92 

Estimated lycopene content (mg/kg)1 0.00 0.00 0.00 1.98 1.98 

Notes: 1 calculation was shown in Appendix 5 
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4.3. Methods 

 Method used was experiment in a Completely Randomized Design with 5 

treatments and 4 replications. Each replicates consist of 6 ducks and 1 drake. 

The dietary treatments were: 

T0: diet with 2% soybean oil (control) 

T1: diet with 1% soybean oil + 1% fish oil 

T2: diet with 2% fish oil 

T3: diet T1 + 1% tomato powder 

T4: diet T2 + 1% tomato powder 

 

4.4. Variables 

4.4.1. Laying Performance 

a. Feed intake (g/bird/day) was measured by calculating the amount of feed 

offered substracted by feed refusal (Ahmad et al. 2010) 

 

b. Hen Day Production (HDP) (%) was measured by calculating the amount of 

egg produced divided by the number of female duck in a same day and 

multiplied by 100% (Ahmad et al. 2010) 

 

c. Egg weight (g) was measured by weighing egg in an electrical balance (Ahmad 

et al. 2010) 

  Number of egg 
HDP (%) =     x 100% 

  Number of duck 

Feed intake (g/bird/day) = feed offered – feed refusal 
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d. Egg mass (g) was measured by multiplying HDP with egg weight (Andri et al. 

2016a) 

 

e. Feed Conversion Ratio (FCR) was measured by calculating the amount of 

feed intake divided by egg mass (Andri et al. 2016a) 

 

f. Income Over Feed Cost (IOFC) (IDR/bird/day), was measured by calculating 

the revenue from selling the egg substracted by total feed cost 

 

 

4.4.2. Egg Quality 

a. Egg shape index was measured by calculating egg length / egg width x 100 

b. Shell weight (g) was measured after separating shell from albumen and yolk, 

after that shell was air dried overnight, and then weighted (Andri et al. 2016a) 

c. Albumen weight (g) was measured by calculating egg weight minus by shell 

weight and yolk weight (An et al. 2010) 

d. Yolk weight (g) was measured after separating yolk from albumen, after that 

yolk was weighted (Englmaierová et al. 2014) 

e. Yolk color score was measured by using yolk color fan (Darmawan et al. 2016) 

IOFC (IDR/bird/day)  = Revenue from selling the egg – total feed cost 

     Feed intake 
       FCR =     

     Egg mass 

Egg mass (g) = HDP  x egg weight 
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f. Haugh unit was measured by using the formula of 100 x log (albumen height - 

1.7 x egg weight0.37 + 7.57) (Andri et al. 2016a) 

g. Yolk fatty acid profile was measured by methylation process of yolk lipids and 

then followed by separation and quantification of fatty acids methyl ester using 

gas chromatography (Lemahieu et al. 2013) 

h. Yolk peroxide value was measured according to AOAC (2000).

 

4.4.3. Reproductive Performance 

a. Egg weight of settable egg (g) was measured by weighing egg in an electrical 

balance (Ahmad et al. 2010) 

b. Fertility (%) was measured by calculating the amount of fertilized egg divided 

by the amount of settable egg and multiplied by 100% (Ren et al. 2016) 

 

c. Hatchability of fertile egg (%) was measured by calculating the amount of 

hatched egg divided by the amount fertilized egg and multiplied by 100% (Ren 

et al. 2016) 

 

 

 

                Amount of hatched egg 
Hatchability of fertile egg (%) =       x 100% 

                 Amount of fertilized egg 

      Amount of fertilized egg 
    Fertility (%) =       x 100% 

       Amount of settable egg 
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d. Hatchability of total eggs set (%) was measured by calculating the amount of 

hatched egg divided by the amount of eggs set and multiplied by 100% (Ren 

et al. 2016) 

 

e. Hatched duckling weight (g) was measured by weighing hatched duckling after 

the feather become dry (Dewanti et al. 2014) 

 

4.5. Procedures 

First of all, Mojosari ducks were adapted for 10 days and fed T0 diet. 

Ducks were randomly distributed in 20 flocks and each flock consist of 6 ducks 

and 1 drake.  Feed was supplied twice daily in the total amount of 160 g, 60 g of 

feed was supplied in the morning (08.00 am), while another 100 g was supplied 

in the afternoon (02.00 pm). Drinking water was supplied ad libitum. During 

adaptation period, HDP and egg weight was recorded to evaluate the uniformity 

of egg mass. In the adaptation periods, 220 settable eggs (11 eggs per flock) 

were collected during 7 days. Those eggs were then incubated in force draft 

incubator to evaluate the uniformity of fertility. 

At the end of adaptation period, Mojosari ducks in each flock was 

randomly allotted into 5 dietary treatments and 4 replications. Mojosari duck was 

fed dietary treatments for 6 weeks (40-45 weeks of age). Feed intake, egg 

production, and egg weight were recorded on a daily basis, while egg mass, feed 

conversion ratio and IOFC were calculated weekly. 

At the last week of experiment, 180 egg (9 from each replicate) were used 

for egg quality analysis. In addition, 400 eggs (20 from each replicate) were 

      Amount of hatched egg 
Hatchability of total eggs set (%) =       x 100% 

    Amount of eggs set 
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collected at 5 and 6 weeks of experimental periods to evaluate reproductive 

performance of Mojosari duck. Two hundred eggs were selected based on the 

shape, un-cracked and with minimum egg weight of 58 g and collected at the last 

4 days of 5th weeks and the other 200 eggs were collected at the last 4 days of 

6th weeks. Hatching eggs was weighted individually using electrical balance. 

Hatching eggs were then incubated in force draft incubator with manual turning. 

Temperature and relative humidity of incubator were set at 37-38oC and 60-70%, 

respectively. Hatching eggs turning were done three times daily at 07.00, 12.00 

and 17.00. Fertility was evaluated at day 7 of incubation periods by candling the 

egg. Hatchability was evaluated at day 28 of incubation periods. Hatchability was 

measured in terms of hatchability of fertile egg and hatchability of total eggs set. 

Hatched duckling weight was measured by weighing hatched ducks using 

electrical balance. 

 

4.6. Data Analysis 

 Data was analyzed by using One-Way Analysis of Variance according to 

Completely Randomized Design with 5 treatments and 4 replications. Treatments 

means with significant effects were further analyzed by using LSD Duncan’s 

Test. The effects of the dietary treatments on response variables was considered 

to be significant at p<0.05. All data analysis was performed using SPSS 13.0 for 

Windows. 

 


