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CHAPTER V 

RESULTS AND DISCUSSIONS 

 

5.1. Effect of Dietary Oil and Tomato Powder on Laying Performance of 
Mojosari Duck 

 

Effect of dietary oil and tomato powder on feed intake, HDP, egg weight, 

egg mass, FCR and IOFC of Mojosari duck were showed in Table 9. Dietary oil 

and tomato powder had no effect (p>0.05) on feed intake of Mojosari duck. Feed 

intake of Mojosari duck ranged from 140.66 to 144.73 g/bird/day. In line with this 

finding, Carrillo-Domínguez et al. (2012) also reported that dietary fish oil 

supplementation in combination with vitamin E did not affect feed intake of laying 

hens. Similarly, Chen and Hsu (2003) also mentioned that diet supplemented 

with refined cod liver oil did not affect feed intake of laying Tsaiya duck. This 

research was not intended to find significant effect on feed intake. 

Table 9. Effect of dietary oil and tomato powder on laying performance of Mojosari duck 

Variables T0 T1 T2 T3 T4 

Feed intake (g/bird/day) 142.96±2.69 140.66±4.31 144.73±1.49 141.90±2.96 142.89±3.17 

HDP (%) 61.91±3.65 62.70±7.13 65.38±2.68 65.97±1.09 62.40±2.13 

Egg weight (g) 64.13±2.03 64.20±1.22 63.60±1.92 65.10±0.67 64.98±2.10 

Egg mass (g) 39.65±1.34 40.22±4.19 41.60±2.45 42.95±1.05 40.54±1.74 

FCR 3.61±0.10 3.53±0.41 3.49±0.22 3.31±0.10 3.53±0.17 

IOFC (IDR/bird/day) 465.56±70.45 507.92±146.34 554.37±58.21 555.47±24.10 492.97±32.70 

Notes: HDP: Hen Day Production, FCR: Feed Conversion Ratio, IOFC: Income Over Feed Cost, 
IDR: Indonesian Rupiah 

 

Table 9 showed that dietary oil and tomato powder did not affect (p>0.05) 

HDP of Mojosari duck. However, the use of 1% soybean oil + 1% fish oil + 1% 

tomato powder (diet T3) tends to increase HDP. Previously, Zuprizal and Hardini 

(2002) also reported that fish oil supplementation affecting numerical increase of 
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HDP compared to control.  Chen and Hsu (2003) also reported that dietary 

refined cod liver oil in laying Tsaiya duck did not significantly affect HDP, but 

there was a tendency of HDP improvement. Lelis, da Silva, Tavernari, Albino and 

Rostagno. (2009) also noted that laying hens fed fish oil containing diet had also 

found numerical increase in HDP compared to those fed soybean oil containing 

diet. In addition, Sun et al. (2014) also reported that dietary lycopene 

supplementation did not significantly affect HDP of breeding hens, but 

supplementation at 40 and 80 mg/ kg diet tended to give higher HDP of breeding 

hens. 

In this study, although the egg production of Mojosari duck was tended to 

be increased by 5.60% in T3 group compared to T0 group, but statistical analysis 

showed no significant changes (p<0.05). It seems that due to the ducks were 

reared under normal physiological status, the ability of fish oil to improve 

productive performance was not so pronounce. In the previous finding, 

supplementation of fish oil decreased n-6:n-3 FA ratio from 45 (commercial diet) 

to 5.5 (experimental diet) and successfully increased immune response and 

growth performance of broiler infected by IBD virus (Maroufyan et al. 2012). In 

another study, He, Yang and Guo (2007) reported that the use of dietary fish oil 

(n-3 FA source) enhanced immune response under both normal physiological 

and cyclophosphamide immunosuppressed chicken compared to the use of 

dietary corn oil (n-6 FA source). However, the improvement of body weight gain 

was only detected when broiler challenged with cyclophosphamide. In normal 

physiological status, body weight gain of chicken fed dietary fish oil and corn oil 

remained similar. It could be stated that the ability of fish oil to improve productive 

performance was more visible when the birds challenged with disease or 

immunosuppressive agent. 
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Dietary oil and tomato powder also had no significant effect (p>0.05) on 

egg weight of Mojosari duck. Egg weight of Mojosari duck ranged from 63.60 to 

65.10 g. In previous finding, fish oil supplementation in laying hens diet at the 

level of 1.25% did not affect egg weight, however supplementation at the level of 

2.5, 3.5 and 5% could decrease egg weight (Saleh, 2013). In another finding, 

supplementation of fish oil at the level of 1.5% did not affect egg weight of broiler 

breeder, but egg weight decreased when fish oil supplemented at the level of 3% 

(Delezie, Koppenol, Buyse and Everaert, 2016). Moreover, the inclusion of fish oil 

at the level of 5.5% was also reported to decrease egg weight in broiler breeder 

(Pappas, 2005). It seems that the fish oil inclusion more than 2% might have 

negative effect on egg weight. 

Table 9 showed that dietary oil and tomato powder did not affect (p>0.05) 

egg mass of Mojosari duck. However, there was a tendency of increase of egg 

mass as affected by diet T3. Ducks fed diet T3 had 42.95 g/bird/day of egg mass, 

while those fed diet T0 had 39.65 g/bird/day. Chen and Hsu (2003) noted that 

diet supplemented with refined cod liver oil tended to increase egg mass of laying 

Tsaiya duck compared to control diet containing tallow. Lelis et al. (2009) also 

reported that fish oil treatment had numerically increase in egg mass compared 

to soybean oil treatment in laying hens. The tendency of diet T3 to increase egg 

mass related with the HDP, which was also tend to be higher in diet T3 compared 

to diet T0. 

Result showed that dietary treatment did not significantly affect (p>0.05) 

FCR of Mojosari duck. However, there was a numerical improvement of FCR in 

T3 group. Ducks fed diet T3 had 3.31 of FCR, while those fed diet T0 had 3.61. 

In another study, Lelis et al. (2009) also recorded a numerical improvement FCR 

of laying hens as affected by fish oil supplementation. 
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Table 9 showed that dietary oil and tomato powder did not affect (p>0.05) 

IOFC of Mojosari duck. Diet T3 showed numerically higher IOFC compared to 

other groups. This is may be related with the higher HDP which was also found in 

T3 group. IOFC in T3 group were 555.47, while T0 group had 465.56 

IDR/bird/day. Previously, it was estimated that IOFC of breeder duck in the study 

of Ren et al. (2016) was 354 IDR/bird/day. 

In this study, although dietary oil and tomato powder had no significant 

effect, but it should be taking into account that diet T3 tended to give better HDP, 

egg weight, egg mass, FCR and IOFC of Mojosari ducks. It could be stated that 

the use of 1% soybean oil + 1% fish oil + 1% tomato powder may optimize laying 

performance of Mojosari ducks. 

 
 
 
5.2. Effect of Dietary Oil Tomato Powder on Egg Quality of Mojosari Duck 
 

 Effect of dietary oil and tomato powder on egg shape index, the weight 

whole egg and components (yolk, albumen and shell), Haugh unit and yolk color 

score of Mojosari duck showed in Table 10. Dietary treatment did not significantly 

affect (p>0.05) egg shape index of Mojosari duck. Egg shape index of Mojosari 

duck ranged from 80.17 to 82.41. In line with this finding, Zuprizal and Hardini 

(2002) also noted that no significant effect of palm oil and fish oil 

supplementation on egg shape index of laying ducks. Saleh (2013) also reported 

that dietary fish oil supplementation at the level of 1.25, 2.5, 3.5 and 5% had no 

effect on egg shape index of laying hens. In another finding, Andri et al. (2016a) 

also noted that addition of 1% tomato powder in diet containing 2.5% fish oil did 

not affect egg shape index of laying hens. 
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Table 10. Effect of dietary oil and tomato powder on egg quality of Mojosari duck 

Variables T0 T1 T2 T3 T4 

Egg shape index 82.41±1.21 80.66±1.47 80.17±3.28 80.65±2.23 81.59±3.01 

Egg weight (g) 65.17±2.78 65.08±1.64 64.92±3.80 67.92±2.17 67.50±2.78 

Yolk weight (g) 21.83±3.55 21.42±0.74 21.33±2.42 23.33±0.27 23.17±2.15 

Albumen weight (g) 37.25±3.01 37.42±2.15 37.09±2.93 38.17±2.35 37.42±4.66 

Shell weight (g) 6.08±0.74 6.25±0.32 6.50±0.43 6.42±0.32 6.92±0.32 

Haugh unit 87.39±4.82 85.25±8.62 89.54±11.45 89.62±3.81 87.13±6.53 

Yolk color score 7.92±0.32
a
 8.00±1.28

a
 8.09±0.42

a
 9.17±0.43

b
 9.25±0.50

b
 

Notes: 
ab 

means value followed by different superscripts in the same row are significantly different at p<0.05 

 

Table 10 showed that dietary oil and tomato powder supplementation did 

not significantly affect (p>0.05) on whole egg weight and component (yolk, 

albumen and shell) of Mojosari duck. Previously, Andri et al. (2016a) also 

reported that diet supplemented with fish oil with tomato powder inclusion did not 

significantly affect yolk, albumen and shell weight of laying hens. In another 

study, Sun et al. (2014) also recorded that lycopene supplementation in breeding 

hens diet had no significant effect on whole egg weight. On the contrary with this 

finding, Pappas (2005) reported that the use of very high level of fish oil (5.5%) in 

broiler breeder diet had lowered whole egg, yolk, albumen and shell weight 

compared to the use of soybean oil. 

Yolk and whole egg weight are the two major factors of egg quality, which 

should be considered when supplementing diet with fish oil. In Pappas (2005) 

study, it is explained that supplementation of fish oil increased n-3 FA supply to 

the birds, which then may interfere the synthesis of very low density lipoproteins 
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(VLDL). Since the VLDL are the precursors of lipid for egg yolk formation, 

reduction in VLDL may affect the reduction in yolk weight. As a consequence, the 

whole egg weight will also decrease. However, the reduction in yolk and whole 

egg weight is depend on the dose of the fish oil inclusion. It seems that when 

dietary fish oil was given to the bird at high level, such as in the study of Pappas 

(2005), it could give negative effects on egg weight and its components. 

Results showed that dietary treatments did not significantly affect (p>0.05) 

Haugh unit of Mojosari duck. Haugh unit of Mojosari duck ranged from 85.25 to 

89.62. Similarly, Saleh (2013) also reported that dietary fish oil supplementation 

had no effect on Haugh unit of laying hens. Akdemir et al. (2012) also found that 

there were no significant effect of tomato powder supplementation on Haugh unit 

of laying hens. Since Haugh unit is measuring freshness of egg, it is logical that 

treatments did not affect Haugh unit. 

As can be seen on Table 10, there was a significant improvement 

(p<0.05) of yolk color score as affected by addition of tomato powder. T3 and T4 

groups had higher (p<0.05) yolk color score compared to diet without tomato 

powder (T0, T1 and T2). This result may be related to lycopene content, which 

was a red carotenoid compound found in tomato (Mostapha et al. 2014). 

Lycopene content in tomato powder supplemented diet will be absorbed in the 

body and then transferred to the egg yolk, resulting an improvement in yolk color 

score. Previously, it was also reported that tomato powder supplementation in 

laying hens diet increased both of lycopene content in egg yolk and yolk color 

score (Akdemir et al. 2012). Similarly, in quail, dietary lycopene supplementation 

also improved yolk color score (Sahin, Akdemir, Orhan, Kucuk, Hayirli and Sahin, 

2008). 
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5.3. Effect of Dietary Oil and Tomato Powder on Egg Yolk Fat Content, Fatty 
Acid Profile and Peroxide Value of Mojosari Duck 

 

Effect of dietary oil and tomato powder on egg yolk fat content and fatty 

acid profile of Mojosari duck showed in Table 11. Result showed that there was 

no nsignificant effect (p>0.05) of dietary treatment on egg yolk fat content. In this 

study, egg yolk fat content ranged from 31.99 to 32.07%. This study is in 

agreement with Cherian (2008), who reported that there was no effect of the use 

of different ratio of yellow grease and fish oil on egg yolk fat content of broiler 

breeder. Similarly, Ortega (2007) also found that diet supplemented with different 

ratio of sunflower oil and fish oil had no effect on egg yolk fat content. 

Table 11 showed that dietary oil and tomato powder in Mojosari ducks 

diet did not affect (p>0.05) butyric, myristic, palmitic, stearic, behenic, tricosanoic, 

and total SFA content. In line with this finding, Koppenol, Delezie, Aerts, Willems, 

Wang, Franssens, Everaert and Buyse (2014b) also reported that fish oil 

supplementation with different ratio of EPA and DHA did not significantly affect 

total SFA content of egg yolk of broiler breeder compared to soybean oil as 

control group. Ortega (2007) also recorded that there was no effect of diet 

supplemented with different ratio of sunflower oil and fish oil on total SFA content 

of egg yolk of broiler breeder. 
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Table 11. Effect of dietary oil and tomato powder on egg yolk fat content and fatty acid profile of Mojosari 
duck 

Variables T0 T1 T2 T3 T4 

Fat content (%) 31.99±3.17 32.03±2.95 32.07±3.49 32.05±2.89 32.04±1.61 

      

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

Saturated Fatty Acids (SFA) 

Butyric (4:0) 2.30±0.40  2.27±0.73 2.05±0.67 2.26±0.31 2.03±0.05 

Myristic (14:0) 0.28±0.15 0.35±0.22 0.30±0.15 0.36±0.23 0.43±0.26 

Palmitic (16:0) 22.57±1.62 23.18±0.85 23.49±2.53 23.00±0.80 23.31±1.60 

Stearic (18:0) 6.98±1.14 7.16±3.30 6.97±0.97 7.18±1.45 7.22±0.62 

Behenic (22:0) 1.04±0.24 1.04±0.38 1.01±0.27 0.98±0.09 1.47±0.30 

Tricosanoic (23:0) 6.68±1.43 6.52±2.35 6.34±0.93 6.33±0.92 6.16±1.08 

Monounsaturated Fatty Acids (MUFA) 

Palmitoleic (16:1) 1.77±0.85 2.10±1.00 2.20±0.80 1.99±0.28 2.17±1.14 

Heptadecenoic (17:1) 0.42±0.25 0.66±0.31 0.27±0.04 0.52±0.12 0.58±0.16 

Oleic (18:1 n-9) 32.95±2.41 32.51±0.79 32.20±2.71 32.65±2.36 32.11±3.68 

Eicosenoic (20:1 n-9) 1.23±0.45 1.55±0.29 1.88±0.64 1.58±0.31 1.58±0.83 

Nervonic (C24:1 n-9) 2.51±0.43 2.00±0.04 2.12±0.91 1.88±0.07 2.25±0.19 

Polyunsaturated Fatty Acids (PUFA) 

Linoleic (18:2 n-6) 12.65±2.17
b
 8.35±0.67

a
 7.84±1.12

a
 8.59±0.85

a
 7.70±2.28

a
 

γ-linolenic (18:3 n-6) 1.39±0.29 1.72±0.13 2.39±1.95 1.87±0.30 2.03±0.34 

Eicosadienoic (20:2 n-6) 2.86±0.57 2.59±0.72 2.54±0.49 2.87±0.43 2.85±0.15 

Eicosatrienoic (20:3 n-6) 1.65±0.25 1.52±0.58 1.34±0.31 1.62±0.21 1.19±0.36 

α-linolenic (18:3 n-3) 0.53±0.14 0.46±0.13 0.40±0.09 0.44±0.08 0.42±0.29 

Eicosapentaenoic (20:5 n-3) 0.37±0.21
a
 3.43±0.49

b
 3.52±1.20

b
 3.70±0.37

b
 3.55±1.48

b
 

Docosahexaenoic (22:6 n-3) 0.93±0.54
a
 1.38±0.16

abc
 1.97±0.39

c
 1.34±0.09

ab
 1.84±0.52

bc
 

Calculated analysis 

Total SFA 39.85±1.21 40.50±1.60 40.17±1.24 40.10±1.87 40.61±1.40 

Total MUFA 38.88±1.21 38.821.44 38.68±2.76 38.61±2.47 38.68±1.70 

Total PUFA 20.37±1.49 19.45±1.04 19.98±2.64 20.42±1.31 19.58±1.11 

Total n-9 FA 36.69±1.70 36.06±1.01 36.20±2.41 36.11±2.54 35.94±2.84 

Total n-6 FA 18.54±1.96
b
 14.18±0.88

a
 14.10±3.60

a
 14.94±1.05

a
 13.77±2.20

a
 

Total n-3 FA 1.83±0.84
a
 5.27±0.34

b
 5.88±1.53

b
 5.48±0.37

b
 5.81±1.81

b
 

PUFA : SFA 0.51±0.05 0.48±0.04 0.50±0.08 0.51±0.03 0.48±0.04 

n-6 : n-3 FA 12.37±7.35
b
 2.70±0.20

a
 2.59±1.09

a
 2.73±0.16

a
 2.61±1.10

a
 

Notes: 
a-c 

means value followed by different superscripts in the same row are significantly different at p<0.05 
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As can be seen on Table 11, palmitoleic, heptadecenoic, oleic, 

eicosenoic, nervonic, total n-9 FA and total MUFA contents were not significantly 

affected (p>0.05) by dietary oil and tomato powder. This is in agreement with 

Koppenol et al. (2014b), who also noted that broiler breeder fed dietary fish oil 

had similar egg yolk MUFA content compared to those fed dietary soybean oil. 

Cherian (2008) also found that different ratio of yellow grease and fish oil 

supplementation did not affect egg yolk MUFA content in broiler breeder. Ebeid, 

Eid, Saleh and Abd El-Hamid (2008) also noted that there was no significant 

effect of fish oil inclusion on egg yolk n-9 FA content of laying hens. 

Result showed that dietary treatment did not affect (p>0.05) γ-linolenic, 

eicosadienoic, eicosatrienoic, α-linolenic, and total PUFA, but affected (p<0.05) 

linoleic, eicosapentaenoic, docosahexaenoic, total n-6 FA and total n-3 FA 

contents in egg yolk. Inclusion of fish oil could reduce (p<0.05) egg yolk linoleic 

and total n-6 FA, but increase (p<0.05) eicosapentaenoic, docosahexaenoic and 

total n-3 FA contents. This is in agreement with Ebeid et al. (2008) who also 

reported that dietary fish oil supplementation in laying hens diet could decrease 

total n-6 FA, but increase total n-3 FA contents in egg yolk. Chen and Hsu (2003) 

also mentioned that laying Tsaiya ducks fed diet supplemented with refined cod 

liver oil had higher egg yolk eicosapentaenoic, docosahexaenoic and total n-3 FA 

contents than those fed control diet. Similarly, Liu et al. (2011) also found that the 

use of fish oil in Shaoxing laying ducks could improve egg yolk docosahexaenoic 

and total n-3 FA contents. The reduction of egg yolk total n-6 FA content in T1, 

T2, T3 and T4 groups compared to T0 group may be as a reflection of the lower 

n-6 FA in the diet. On the other hand, increasing of egg yolk total n-3 FA content 

in T1, T2, T3 and T4 groups may be also due to higher n-3 FA content in the diet. 

Table 11 showed that dietary treatments did not significantly affect 

(p>0.05) PUFA:SFA ratio, but affected (p<0.05) n-6:n-3 FA ratio of egg yolk. 
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Inclusion of fish oil in Mojosari ducks diet could decrease n-6:n-3 FA ratio of egg 

yolk. Cherian (2008) also reported that diet supplemented with different ratio of 

yellow grease and fish oil in broiler breeder diet had no effect on PUFA:SFA ratio, 

however higher inclusion of fish oil could decrease n-6:n-3 FA ratio of egg yolk. 

Liu et al. (2011) also reported that laying ducks fed fish oil diet had similar egg 

yolk PUFA:SFA ratio compared to those fed sunflower oil diet. 

In a study conducted by Hardini et al. (2006), it was recommended that 

the best ideal ratio of n-6 and n-3 FA in ducks egg for human consumption was 

1:5. In this study, the n-6: n-3 FA ratio which close to those recommendation was 

achieved by diet T3. Egg yolk from diet T3 had n-6- n-3 FA ratio in the amount of 

2.73. 

Effect of dietary oil and tomato powder on n-3 FA intake, egg yolk n-3 LC 

FA and enrichment efficiency of n-3 LC FA showed in Table 12. Result showed 

that dietary treatment could affect (p<0.05) n-3 FA intake. Diet containing 2% fish 

oil (T2 and T4) had higher (p<0.05) n-3 FA intake compared to diet containing 1% 

soybean oil + 1% fish oil (T1 and T3)  and diet containing 2% soybean only (T0). 

Fish oil had high content of n-3 FA (28.30% of total FA), while soybean oil had 

7.17%. As a consequence, inclusion of fish oil could increase n-3 FA content in 

the diet and the intake of n-3 FA by Mojosari duck. 
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Table 12. Effect of dietary oil and tomato powder on transfer efficiency of egg yolk n-3 LC FA and peroxide 
value of Mojosari duck 

Variables T0 T1 T2 T3 T4 

n-3 FA intake 
(mg)

1
 

295.61±5.56
a
 618.23±18.97

b
 921.21±9.47

c
 615.19±12.84

b
 964.00±21.41

d
 

Egg yolk n-3 LC 
FA (mg)

2
 

89.01±44.53
a
 328.3123.11

b
 372.25±102.04

b
 375.66±30.18

b
 396.43±118.85

b
 

Transfer 
efficiency (%)

3
 

30.05±14.91
a
 53.13±3.69

bc
 40.38±10.87

ab
 61.01±3.66

c
 40.99±11.52

ab
 

Peroxide value 
(meq/ kg) 

2.68±0.64
a
 3.55±0.63

ab
 4.12±0.38

b
 2.95±0.63

a
 3.31±0.59

ab
 

Notes: 
a-d 

means value followed by different superscripts in the same row are significantly different at p<0.05 
 

1
 n-3 FA intake = α-linolenic + eicosapentaenoic + docosahexaenoic 

 
2
 egg yolk n-3 LC FA = eicosapentaenoic + docosahexaenoic 

 
3
 transfer efficiency= (egg yolk n-3 LC FA / n-3 FA intake) x 100% 

 

 Table 12 showed that dietary oil and tomato powder could affect (p<0.05) 

egg yolk n-3 LC FA content of Mojosari duck. Inclusion of fish oil in T1, T2, T3 

and T4 groups could increase (p<0.05) egg yolk n-3 LC FA compared to the use 

of 2% soybean oil only (T0). Chen and Hsu (2003) also reported that diet 

containing refined cod liver oil could increase egg yolk eicosapentaenoic and 

docosahexaenoic (n-3 LC FA) in laying Tsaiya duck. Similarly, Koppenol et al. 

(2014b) also mentioned that broiler breeder fed dietary fish oil had higher egg 

yolk EPA and DHA contents compared to those fed dietary soybean oil. 

 Transfer efficiency of egg yolk n-3 LC FA showed in Table 12. It seems 

that the use of diet T1 and T3 could significantly improve (p<0.05) enrichment 

efficiency of egg yolk n-3 LC FA. However, the highest enrichment efficiency was 

achieved by diet T3. Previously, Lemahieu et al. (2015) reported that enrichment 

efficiency of egg yolk n-3 LC FA by the inclusion of fish oil was 55%, which was 

higher compared to flaxseed, microalgae Isochrysis galbana and DHA Gold, in 

the amount of 6, 30 and 45%, respectively. Yashodhara, Umakanth, Pappachan, 

Bhat, Kamath and Choo (2009) reported that only eicosapentaenoic and 



55 

 

docosahexaenoic (n-3 LC FA) which had direct biological effect in the body. 

Therefore, it is necessary to calculate the enrichment efficiency of n-3 LC FA. 

 Effect of dietary oil and tomato powder on peroxide value of egg yolk fat 

showed in Table 12. Result showed that diet containing 2% fish oil (T2) had 

higher (p<0.05) peroxide value of egg yolk fat compared to diet containing 2% 

soybean oil (T0). This result may be related with the fact that n-3 LC FA is highly 

susceptible to oxidation. Therefore, higher n-3 LC FA in T2 compared to T0 may 

resulting higher peroxide value of egg yolk fat. In a study conducted by Hardini 

(2006), it was reported that boiled omega-3 egg had peroxide value in the 

amount of 4.6 meq/kg  

In this present study, it seems that tomato powder supplementation had 

benefit to prevent the oxidation by reducing peroxide value of egg yolk fat. 

Tomato powder used in this study had carotenoid content in the amount of 

231.00 μg/g. The present of carotenoid may act as antioxidant and could improve 

oxidative stability of egg yolk. Previously it was also reported that tomato powder 

supplementation in laying hens diet could improve oxidative stability of egg yolk 

by reducing malondialdehyde concentration (Akdemir et al. 2012). 

 

 

 

5.4. Effect of Dietary Oil and Tomato Powder on Reproductive Performance 
of Mojosari Duck 

 

Effect of dietary oil and tomato powder on egg weight, fertility, hatchability 

(fertile eggs and total eggs set) and hatched duckling weight of Mojosari duck 

showed in Table 13. Result showed that dietary treatments did not significantly 

affect (p>0.05) egg weight. Previously, it was also reported that dietary fish oil 

supplementation at the level of 1.75% had no effect on egg weight in broiler 

breeder (Ortega, 2007). Similarly, dietary fish oil supplementation at the level of 
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1.5% did not affect egg weight of broiler breeder (Delezie et al. 2016). In another 

study, Sun et al. (2014) also reported that dietary lycopene supplementation did 

not affect egg weight of breeding hens. 

 

Table 13. Effect of dietary oil and tomato powder on reproductive performance of Mojosari duck 

Variables T0 T1 T2 T3 T4 

Egg weight (g) 61.75±2.25 62.45±1.17 61.12±1.21 63.00±1.26 62.55±1.34 

Fertility (%) 88.75±4.79
a
 96.25±2.50

bc
 91.25±2.50

ab
 97.50±5.00

c
 96.25±2.50

bc
 

Hatchability of fertile eggs (%) 36.42±3.96
a
 38.61±5.08

ab
 45.14±4.74

b
 43.61±2.42

b
 43.89±4.11

b
 

Hatchability of total eggs set (%) 32.50±5.00
a
 37.50±5.00

ab
 41.25±4.79

b
 40.00±0.00

b
 42.50±5.00

b
 

Hatched duckling weight (g) 34.68±2.85 34.53±2.23 34.38±0.53 35.72±1.57 35.56±0.39 

Notes: 
a-c 

means value followed by different superscripts in the same row are significantly different at p<0.05 

  

Table 13 showed that dietary oil and tomato powder had significant effect 

(p<0.05) on fertility of Mojosari duck. The use of diet T3 had highest fertility 

(97.50%) compared to T0 (88.75%). The increase of fertility in diet T3 may be 

related with the improvement of spermatogenesis. Diet T3 had n-6: n-3 FA ratio 

in the amount of 3.94, which was closed with previous finding which reported that 

diet containing n-6: n-3 FA ratio in the amount of 4.15 could increase 

Gonadotropin-releasing hormone (GnRH), Follicle-stimulating hormone (FSH) 

and luteinizing hormone (LH) (Feng, Ding, Liu, Tian, Yang, Guan and Zhang, 

2015). FSH could stimulate sertoli cell to produce androgen binding protein, 

which will initiated spermatogenesis process. On the other hand, LH could 

stimulate leydig cell to produce testosterone, which was important for sperm 

maturation. In a study conducted by Al-Daraji et al. (2010), it was reported that 

dietary fish oil supplementation could improve sperm volume, sperm 

concentration, live sperm, live normal sperm, and decrease abnormal sperm in 

male quail. In addition, the present of n-3 FA in dietary fish oil might also be 

transferred to spermatozoa. It was reported that cockerels fed dietary fish oil had 
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higher n-3 FA concentration in sperm phospholipid, especially DHA (Cerolini et 

al. 2005). It was previously noted that DHA had important role affecting 

membrane flexibility (Cerolini et al. 2003). The improvement of membrane 

flexibility could improve motility of the sperm, which then may affect the sperm 

ability to fertilize the egg. It was previously reported that broiler breeder fed 

dietary fish oil had higher forward progressive motility of sperm compared to 

those fed dietary soybean oil (Cerolini et al. 2005). 

As can be seen in Table 13, it should be noted that when ducks fed diet 

T2, although the fertility was numerically increase, but the result was not 

significantly different (p>0.05). Moreover, fertility in T2 group was also 

significantly lower (p<0.05) than in T3 group. This is may be due to higher n-3 FA 

which was accumulated in sperm could increase susceptibility of sperm to 

oxidation. As a result, it could decrease the successful of fertilization. 

In this study, it seems that positive effects of fish oil on fertility of Mojosari 

duck was more evident when it was combined with tomato powder. The tomato 

powder could provide protection for sperm against oxidation, which then might 

act synergistically with fish oil to improve fertility of Mojosari duck. The result was 

in accordance with the previous report which found that lycopene could improve 

fertility in breeding hens (Sun et al. 2014). 

 As can be seen on Table 13, diet T2, T3 and T4 had higher (p<0.05) 

hatchability of fertile eggs and total eggs set. This finding is in agreement with 

Hudson and Wilson (2003), who found that inclusion n-3 FA oil could increase 

hatchability in broiler breeder. Sun et al. (2014) also reported that lycopene could 

improve hatchability in breeding hens. In addition, the increase of hatchability 

may be also related with the improvement of follicular growth development. 

Widodo, Rachmawati and Andri (2017), reported that diet containing 1% soybean 



58 

 

oil + 1% fish oil + 1% tomato powder had a tendency to increase ovary weight, 

large yellow follicle, small yellow follicle, white follicle and post ovulatory follicle. 

In this current finding, it should be noted that hatchability of Mojosari 

ducks was relatively low. Previously, Ren et al. (2016) reported that hatchability 

of fertile egg and hatchability of total sets egg of Cherry Valley breeder ducks 

were 90.9 – 93.1 and 80.4 – 83.1%, respectively. Low hatchability in this current 

finding may be affected by the use of manual turning incubator, which could not 

optimize the hatchability of Mojosari ducks. As a result, the highest fertility in T3 

group failed to perform highest hatchability. 

Result showed that dietary treatment did not significantly affect (p>0.05) 

hatched duckling weight. In the previous finding, the use of sunflower oil 

combined with fish oil at the level of 1.75% of each, had no effect on hatched 

chick weight (Ortega, 2007). In another study, Sun et al. (2014) reported that 

dietary lycopene supplementation in breeding hens diet did not affect hatched 

chick weight. No significant effect of hatched chick weight may be related with 

egg weight, which was also recorded to be not significantly different. 

 


