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Abstract 
 
This study aimed to investigate the effects of the addition of fresh ivy gourd leaves in the 
diet on the production and egg quality of Kabinburi egg ducks that were 21-32 weeks old 
and weighed 1,476.30±25.80 g. A total of 120 female Kabinburi egg ducks were maintained 
in litter cages; each measuring 1×1 duck. The treatment included the addition of fresh ivy 
gourd leaves at 0, 5 and 10% in concentrate diets. A completely randomized design was 
used in this study. The production performance and egg quality of the Kabinburi egg ducks 
of 21-32 weeks old were evaluated. The addition of fresh ivy gourd leaves to the diet had 
no significant impact on the production performance and quality of the eggs (p>0.05), 
except for the egg mass (g) and yolk color. The egg mass (g) tended to show significant 
differences (p=0.08) between the treatment groups when compared with the control group, 
while a significant increase (p<0.05) in yolk color was observed when 10% fresh ivy gourd 
leaves were added.  An increase in the level of the fresh ivy gourd leaves resulted in a 
linear increase in egg mass (g) and yolk color (p<0.05).  The addition of 10% of fresh ivy 
gourd leaves increased the egg mass (g) and yolk color but did not improve the production 
performance, production, physical appearance, and quality of Kabinburi egg duck. 
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1. Introduction 
 
Ducks are one of the most widely domesticated economic animals worldwide, and the 
objective is to make them readily available for consumption as meat and eggs. Currently, 
duck farming has become more commercial, and certain meat duck breeds have become 
more popular than in the past as they have been developed and are in demand by 
consumers (Chumpawadee et al., 2018). The main area of duck meat production is in Asia 
such as Myanmar, China, Bangladesh, Vietnam, India, and Indonesia, produce more than 
80% of worldwide duck meat (FAO, 2021), followed by Europe, primarily France, Germany,  
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Hungary, and the UK, and followed by North America (FAO, 2021). Duck production has 
received enormous interest because it produces a higher income than other poultry species 
due to their higher feed conversion ratios (FCR) (El-Soukkary et al., 2005). Ducks can be 
reared under various climatic and nutritional conditions, and they are resistant to common 
diseases. They can be fed on a wide variety of foods (Al-Obaidi & Al-Shadeedi, 2016). 
Moreover, ducks can provide palatable and quality meat while producing a large number 
of eggs in a short time despite receiving low quality ingredients (Basha et al., 2016). 

The demand for duck meat, duck eggs, and related products is increasing yearly 
(Fouad et al., 2018). Especially, the Kabinburi egg duck, one of the modern meat type 
ducks that is very popular in Thailand. According to the Department of Livestock 
Development (2007) reported that the Kabinburi egg duck has a scientific name Anas 
platyrhynchos which is an outlandish purebred duck that the has been researched, 
developed, and bred from Barbary ducks from France since 1991. At present, Thai farmers 
are very interested in raising this duck breed because it is easy to raise, fast growing, and 
can be sold in a short period of 10-12 weeks. It has thin skin and is muscular. Its red 
muscle, are low in fat and low in cholesterol, making its meat healthy to consume. In 
addition, the adult weight of the male is between 5,000-6,000 g. The female weight when 
mature is between 2,600-2,800 g. Eggs start at 5-7 months of age, producing yields of 150-
180 eggs per year. The egg laying age is 1-2 years. 

Currently, animal feed raw materials are more expensive. As a result, the cost of 
animal production increases while animal farmers suffer losses and lower profits. Pawariya 
& Jheeba (2015) reported that the main duck production costs were feed costs, accounting 
for 68.4% of farmer outlays. At the same time, animal product prices have not kept up with 
the higher feed costs. Whether small or large producers, animal farmers must find ways to 
reduce the cost of producing the animals. The principle of reducing feed costs is to reduce 
the price of feed formula while maintaining the nutritional value of the feed formula 
(Chumpawadee et al., 20 1 8 ). To minimize feed costs, alternative feed ingredients should 
be sought to replace conventional feed sources (Abro et al., 2020). Therefore, feed raw 
materials that are readily available and locally available should be sourced to enable farmers 
to reduce the costs of animal production. 

Ivy gourd (Coccinea grandis Voigt), also known as Tamlueng, is a plant in the ivy 
family that is common in Thailand. Ivy gourds, which are considered a potent natural 
medicine, grows in tropical areas from Africa to Australia (Van Breugel, 2020). In addition, 
Khatun et al. (2012) indicated that chemical composition of ivy gourd was crude protein 
15%, water soluble protein 11.25%, lipid 4.0%, carbohydrates 12.62%, potassium 3.38 
mg/100 g, sodium 0.95 mg/100 g, calcium 3.79 mg/100 g, phosphorous 1.15 mg/100 g, 
iron 2.23 mg/100 g, β- carotene 70.05 mg/100 g, and total phenol 61.92 mg/100 g. 
Moreover, Hussain et al. (2010) reported that the ivy gourd had antioxidant, anti-diabetic, 
anti-bacterial, hepatoprotective, anti-inflammatory, hypolipidemic, anti-tussive activities, 
and antinociceptive properties. The ivy gourd plant was revealed to contain phytochemicals 
or herbal medicinal compounds such as saponins, terpenoids, glycosides, tannins, and 
flavonoids (Sargunam, 2017). While, it contains a high amount of β-carotene and a good 
quantity of complex carbohydrates, vitamins B, minerals, and fiber, it is a valuable source 
of nutrition (Gunjan et al., 2010). Interestingly, small-scale farmers use fresh ivy gourd 
plants as indigenous poultry feed. However, there have been no trials of using ivy gourd 
plant as an animal feed. Therefore, the objective of this study was to investigate the effect 
of adding fresh ivy gourd leaves in diet on the production and egg quality of Kabinburi egg 
duck at 21-32 weeks of age. 
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2. Materials and Methods 
 
2.1 Location of the research  
 
The study was conducted at the poultry farm in the Department of Animal Production 
Technology, Faculty of Agro-Industrial Technology, Rajamangala University of Technology 
Tawan – ok, Chanthaburi Campus, Thailand. 
 
2.2 Animals and treatments 
 
One hundred and twenty young stage Kabinburi egg ducks, weighing 1,476.30±25.80 g 
were used in the study with adaptation period of 14 days and a study period of 84 days. 
The study comprised three treatments and four replications (ten ducks per replication). The 
treatment included the adding fresh ivy gourd leaves at 0, 5, and 10% in concentrate diets.  
 
2.3 Preparation of feed and feeding 
 
Fresh ivy gourd leaves from local natural area, which were about 3 months of age, were 
received from farmers. Additionally, preparation fresh ivy gourd leaves, including both 
sprouts and stems, were picked. Then, contaminants, e.g., grass, leaves of other plants, 
dry ivy gourd leaves, very old leaves, or leaves infected by insects were removed from the 
good quality leaves. After that, they were cleaned with water and dried in the air. Next, the 
leaves were ground and fresh weight of the ground leaves were mixed with the duck at the 
required amount for each treatment during the egg production stage. Mixing of the feeds 
was done once every week to avoid the use of additional preservatives and to increase the 
feed palatability. As for the feeding method, the ducks were fed the same amount as small 
farmers usually feed their ducks, and the ducks receive the fresh gourds in the amount 
specified in each treatment of concentrated feed in the morning and the afternoon, while 
the experimental ducks received ad libitum water.  The feed ingredients and nutritional 
content are presented in Table 1.  
 
2.4 Data collections 
 
At the start of the experiment, Kabinburi egg ducks were weighed every week to measure 
average daily gain.  Feed intake was measured daily, and the feed conversion ratio was 
calculated by dividing feed consumption/individual/day by egg mass. Survival rates (%) 
were calculated as: number of ducks surviving x 100/initial number of ducks. The feed cost 
per dozen eggs (Baht) was calculated by feed cost (Baht/kg) x (feed intake/dozen eggs). 

Egg production data were collected every day from week twenty-one to thirty-two 
for egg production (%), which was calculated based on the number of eggs produced per 
day divided by the number of ducks multiplied by 100%. Egg quality was determined from 
egg samples collected every week of the experiment.  

Egg quality, expressed as eggshell weight, yolk weight, and albumen weight were 
measured by weighing the eggs (g) using digital scales, while the Haugh unit (HU) was 
measured (Silversides & Villeneuve, 1994) using the mathematical model HU= 100 log (H-
1.7W0.37+7.57) where H is the albumen width, and W is the egg weight. Yolk color was 
measured using a yolk color fan with a scale of 1-15. Finally, the eggshell weight ratio (%), 
yolk weight ratio (%), and albumen weight ratio (%) were calculated as follows: 
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Eggshell weight ratio (%) = (eggshell weight / egg weight) x 100 
 
Yolk weight ratio (%) = (yolk weight / egg weight) x100 
 
Albumen weight ratio (%) = (albumen weight / egg weight) x100 

 
2.5 Data analysis 
 
All data were analyzed using a Completely Randomized Design (CRD). Data were 
analyzed using the model Yij = μ+Mi+εij, where Yij = observation from animal j, receiving 
diet i; μ, the overall mean, Mi, the mean effect of treatment (i = 1,2,3,4,5,6), Aj, the effect 
of animal (j = 1,2,3,4,5), and εij, the residual effect. Duncan’s new multiple range test (Steel 
& Torrie, 1980) and orthogonal polynomial contrasts were used to determine the effects of 
fresh ivy gourd leaf levels. All analyses were done with the statistical analysis system (SAS, 
2012). Differences were significant at p<0.05 and trends were declared at p>0.05-p<0.10. 
 

3. Results and Discussion 
 
The effect of adding fresh ivy gourd leaves on the production and egg quality of Kabinburi 
egg duck at 21-32 weeks of age showed that the feed ingredients and nutritional content 
of the concentrate and fresh ivy gourd leaves can be seen in Table 1.   

The feed nutritional content, presented in Table 1, is similar to the findings of 
Susanti et al. (2025) who reported that protein and metabolizable energy in feed had a 
balance around 24.19±4.11% and 2,500 - 2,700 kcal calories, respectively. Moreover, 
Fouad et al. (2018) indicated that optimal crude protein and metabolizable energy levels 
for egg type ducks were 17% and 2,500 kcal/kg of the diet, respectively. In our study, the 
three feeds contained more than enough metabolism energy value, with all of them above 
the minimum requirements (3,522.46-3,612.73 kcal/kg), while the protein, crude fat, and 
crude fiber were 23.79-24.65, 3.11-3.72 and 2.62-3.68%, respectively. The three feeds 
were close to the dietary requirements for laying ducks. Therefore, this study showed that 
the laying ducks were fed with an appropriately nutritious diet.  

The addition of fresh ivy gourd leave had no significant effect on production 
performance, including average daily gain (g/d), average daily feed intake (g/head/d), feed 
conversion ratio, survival rates (%), egg production ( %)  and feed cost per dozen eggs 
(Baht) (p>0.05) (Table 2). The production performance of Kabinburi egg ducks of 21-32 
weeks of age is presented in Table 2. The results showed that the addition of fresh ivy 
gourd leaves had no significant effect on average daily gain, feed consumption, feed 
conversion, and egg production (p>0.05). Therefore, the added fresh ivy gourd leaves did 
not increase the nutrient digestibility and egg production performance. 

The feed intake of the control group was the highest, but there were no differences 
between the treatment groups. However, it can be seen that the feed intake increased 
when the ducks were on a formula high protein diet. This was consistent with Roy et al. 
(1994), who conducted an experiment on Peking ducks aged 4-8, and found that ducks in 
the low protein group had lower feed intake than the high protein group. An animal’s growth 
rate is influenced by many factors including feed intake and digestive efficiency. The results 
showed that the growth rate of the control group was higher than that of the treatment 
group; however, no statistical difference (p>0.05) was observed. This was consistent with 
the findings of Wang et al. (2022) on the Cherry Valley duck, who found that the ducks fed 
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Table 1. Composition of feed ingredient and fresh ivy gourd leaves in Kabinburi egg duck 
concentration diet 

Feed Ingredient 
Level of Fresh Ivy Gourd Leaves 

(%) 
Nutritional Content of 

Fresh Ivy Gourd 
Leaves 0 5 10 

Yellow maize 40 40 40  
Broken-milled rice 20.5 15.5 10.5  
Rice bran 9 9 9  
Soybean oil 1.5 1.5 1.5  
Soybean meal 10 10 10  
Fish meal 10 10 10  
Oyster shell 4 4 4  
Di-calcium phosphate 2 2 2  
Vitamin premix 0.5 0.5 0.5  
L-Lysine 2 2 2  
Salt  0.5 0.5 0.5  
Total 100 100 100  
Nutrient contents (dry matter):    
Dry matter 93.45 94.23 94.80 91.07 
Ash 3.15 3.32 3.87 13.25 
Crude protein 24.65 23.99 23.79 19.56 
Crude fiber 2.62 2.97 3.68 10.78 
Crude fat 3.72 3.40 3.11 2.15 
Nitrogen free extract 65.86 66.32 65.55 - 
Metabolizable energy 
(kcal/kg)/1 

3,612.73 3,580.07 3,522.46 - 

1/Metabolizable energy was calculated according to formula by Bolton (1967) as follows 40.81x{0.87x 
[crude protein+2.25 crude fat+nitrogen-free extract]+2.5}. 
 
Table 2. Production performance of Kabinburi egg duck of 21-32 weeks of age when added 
fresh ivy gourd leaves (%)  

Items Level of Fresh Ivy Gourd 
Leaves (%) 

SEM/1 P -
value 

Control   
vs 

Treatment 

Treatment 

0 5 10 L/2 Q/3 
Initial weight (g) 1,474.40 1,466.10 1,488.50      
Final weight (g) 1,632.70 1,624.80 1,645.40      
Average daily gain (g/d)        
 2.06 2.05 2.04 0.23 0.99 0.95 0.91 0.94 
Average daily feed intake, ADFI (g/head/d)      
 149.75 147.88 149.24 1.46 0.66 0.81 0.81 0.39 
Feed conversion ratio        
 1.87 1.88 1.89 0.01 0.54 0.31 0.29 0.83 
Survival rates (%) 97.5 100 97.5 2.04 0.62 0.63 1.00 0.34 
Egg production (%)      88.14 

 
 87.67   87.17 0.53 0.46 0.29 0.22 0.98 

Feed cost per dozen eggs (Baht)        
 26.82 26.46 26.35 0.35 0.64 0.52 0.83 0.36 

1/SEM = Standard error mean 
2/L= linear 
3/Q= quadratic 
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higher protein diets had higher growth rates than those provided with low protein diets. The 
feed conversion ratio is an index indicating the efficiency of farming and management. The 
experiment was to investigate the effect of the addition of fresh ivy gourd leaves on the 
production and egg quality of Kabinburi egg duck at 21-32 weeks of age and included the 
study of the feed conversion ratio. The results suggested that giving different levels of fresh 
ivy gourd leaves had no statistical differences in the feed conversion ratios of the three 
treatment groups (p>0.05). 

In addition, there were no significant differences among treatments when 
compared with the control group for the egg quality parameters of eggshell weight, egg 
weight, yolk weight, albumen weight, and Haugh unit (p>0.05) (Table 3). However, the 
addition of fresh ivy gourd leaves affected the egg mass (g) and yolk color. The egg mass 
(g) tended to show significant differences (p=0.08) between treatments when compared to 
the control group, while a significant increase (p<0.05) in yolk color was observed when 
adding 10% of fresh ivy gourd leaves. This was because fresh ivy gourd leaves contain 
high amounts of polyphenols and flavonoids, which had antioxidant properties (Aryal et al., 
2019; Bisognin et al., 2019; Namchaiw et al., 2021) and antimicrobial properties that 
affected various systems such as the immune system and reproductive system. As a result, 
the poultry was healthy, and egg production increased. The supplementation of laying hen 
diets with natural antioxidants was also found to improve egg quality and the antioxidant 
capacity of laying hens (Alagawany et al., 2015; Surai, 2016). Moreover, increasing the 
levels of the fresh ivy gourd leaves resulted in a linear increase in egg mass (g) and yolk 
color (p<0.05), as shown in Table 3. 

 
Table 3. Eggs quality of Kabinburi egg duck of 21-32 weeks of age with fresh Ivy gourd 
leaves (%)  

 
Items 

Level of Fresh Ivy 
Gourd Leaves (%) SEM/1 P-

value 
Control 

vs 
Treatment 

Treatment 

0 5 10 L/2 Q/3 
Eggshell weight  (g) 11.56 10.91 10.95 0.56 0.67 0.38 0.46 0.63 

Eggshell weight ratio (%)        
 18.01 16.99 16.90 0.79 0.57 0.31 0.35 0.65 
Egg weight (g) 64.18 64.24 64.77 0.36 0.48 0.61 0.33 0.48 
Egg mass (g) 52.67 53.26 53.81 0.36 0.13 0.08 0.05 0.96 
Yolk weight (g) 34.02 34.25 34.74 0.32 0.32 0.26 0.15 0.75 
Yolk weight ratio (%)        
 52.96 53.39 53.65 0.61 0.72 0.47 0.44 0.91 
Albumen weight (g) 23.59 23.69 24.89 0.51 0.19 0.29 0.10 0.40 

Albumen weight ratio (%)        
 36.72 36.92 38.43 0.81 0.31 0.36 0.17 0.52 
Yolk color (from Roche yolk color fan)      
 10.49b 12.04a 12.36a 0.44 <0.05 <0.05 <0.05 0.28 
Haugh unit (HU) 89.71 89.29 88.50 0.75 0.53 0.39 0.28 0.84 

1/SEM = Standard error mean 
2/L= linear 
3/Q= quadratic 
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The results of egg production in this study were 87.17-88.14%, which was higher 
than that reported by Henrik & Marhayani (2020), who indicated that on average a female 
duck had an ability of egg production in the range of 26-74%. Nurjannah et al. (2017) stated 
that high egg production efficiency was due to the feed intake at an optimal level according 
to nutritional requirement standards. The survival rate in the three feeds was high (97.5-
100%), this may be because, in this experiment, the ducks were already mature and ready 
to produce eggs at 21 weeks of age. Moreover, the high survival rate was also likely due 
to plant antioxidants in the feed from the leaves. The antioxidants have the potential to 
prevent cell degeneration, which affects the maintenance of the health and performance of 
the poultry. A robust immune system is essential for poultry to be resistant to disease and 
growth in different environmental conditions (Kabir, 2025). The cost of egg production 
during the experimental period (weeks 21-32) showed that the feed cost for producing 
twelve eggs was not statistically different (p>0.05).  

The statistical results in Table 3 showed that feeding fresh ivy gourd leaves had 
no significant effect on egg quality except for egg mass (g) and yolk color. The range of 
eggshell weights produced was between 10.91-11.56 g. This value was greater than the 
eggshell weight range reported by Simanjuntak et al. (2013), which was 7.05-7.40 g. 
Generally, eggshell weights were 5-6 g (Lokaewmanee, 2014). While the eggshell weight 
ratio in this study was higher than that of Lokaewmanee (2014), who reported that 
eggshells were found to be 10-11% of the egg's weight. Egg weight averaged 64.40 g, 
which was small according to Thai Agricultural Standard (2012) where small duck eggs 
weighed between 60-65 g. Similarly, Abraham & Ravindran (2009) mentioned that the 
average weight of duck eggs that are maintained in semi-intensive management system 
ranged between 68.74-72.74 g. Therefore, the weight of duck eggs in this study was slightly 
lower than that range. In addition, egg weight is affected by the size of the egg, albumen 
weight, egg yolk weight, physiological state, climate, feed, nutrients, and other factors 
(Wolc et al., 2012; Al-Obaidi & Al-Shadeedi, 2016). However, Gonzalez et al. (1999) 
reported that high weight eggs tended to have the lowest hatchability. Besides, modulation 
of the cholesterol content in eggs and egg quality as a result of improving productive 
performance was reported (Abdel-Wareth & Lohakare, 2020; Vlaicu & Panaite, 2022). This 
corresponds to the possibility of enhancing the egg quality of laying hens by means of 
utilizing products that exhibit antioxidant properties and are able to contribute to 
maintenance of the oxido-redox balance, thereby reducing the effect of oxidation on egg 
quality and degradation of eggs (Oueslati et al., 2020). 

The treatments did not affect the yolk weight, albumen weight, albumen weight 
ratio, and Haugh unit (HU) in this study. The yolk weight, yolk weight ratio, albumen weight, 
and albumen weight ratio were 34.02-34.74 g, 52.96-53.65%, 23.59-24.89 g, and 36.72-
38.43%, respectively. In addition, Mori et al. (2020) reported that genetic factors had more 
effect on yolk weight. However, North & Bell (1990) found that the albumen weight and yolk 
weight were affected by the quality of the seeds and ration given. In addition, Purwantini 
(2013) indicated that factor that affects egg yolk weight is the nutrients in the feed. The 
feed nutrients being at an optimal level for the needs of ducks produce a standard egg 
weight. The Haugh unit (HU) in our results (Table 3) ranged from 88.50-89.71. Haugh unit 
values are calculated from the egg white height and weight, and the values represent the 
freshness of the eggs. Therefore, a good quality egg should have a Haugh unit in the range 
of 72-100 (Keener et al., 2006). The HU values in this study included the eggs were of 
good quality. These HU values were similar to the results of Stadelman & Cotteril (1995), 
who reported that the HU values for duck eggs of good quality were greater than 75, and 
eggs that were damaged had Haugh units lower than 50.  According to Purnamaningsih 
(2010) and Rahayu et al. (2020), the HU is influenced by the protein in feed. The 
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concentrates in this study were of high protein content. Therefore, it seemed that higher 
protein in the feed increased HU values. However, the HU value was also influenced by 
the strain of poultry, storage temperature, age of poultry, and egg age. Stadelman & 
Cotterilo (1995) reported that Haugh units and albumen height were decreased with the 
extended storage periods and high storage temperature.  

The results of this study indicated that the higher levels of fresh ivy gourd leaves 
improved egg mass and egg yolk color. Increasing the levels of the fresh ivy gourd leaves 
resulted in a linear increase in egg mass (g) and yolk color (p<0.05).  The addition of 10% 
of fresh ivy gourd leaves increased the egg mass (g) and egg yolk color. The egg mass in 
the treatment that received fresh ivy gourd leaves had the highest protein levels.  When 
ducks are fed a diet higher in protein than their nutritional requirements for sustenance, 
they produce higher quality eggs. Therefore, the egg mass of the treatment was higher 
than the control group.  

Moreover, the yolk color in this experiment was between 10.49-12.36. Similaly, 
Sun et al. (2019) reported that yolk color had a normal range of 11.75-12.45. In addition, 
supplementing fresh ivy gourd leaves at the 10% level with concentrated feed resulted in 
the highest egg yolk color (linear; p<0.05). Based on the results of Marusich & Bauernfeind 
(1970), pigments received could be accumulated in different parts of a poultry’s body, 
producing a color (pigment) from yellow to red-orange. When poultry receives pigments, it 
accumulates as a pigment on the skin or egg yolk. Hence, the duck eggs with orange yolk 
were probably due to the yolk being high in carotenoids and xanthophyll (Salawati, 2020). 
The use of dietary carotenoids as additives in poultry feed increases the yellow-orange 
color of poultry skin and egg yolk (Moreno et al., 2020). According to Karadas et al. (2006), 
carotenoids, which are in the form of carotene and xanthophyll, can affect yolk color. This 
carotenoid pigment is beneficial for health because it has antioxidant activity (Rohaeni et 
al., 2021). Fresh ivy gourd leaves, which have a high level of β-carotene was 70.05 mg/100 
g (Hussain et al., 2010), can influence egg yolk color. 
 

4. Conclusions 
 
The fresh ivy gourd leaves, a local plant of Thailand, were used in this study. The leaves 
displayed the ability to affect eggs quality. However, the leaves did not affect the production 
of Kabinburi egg ducks at 21-32 weeks of age. Supplementation with fresh ivy gourd leaves 
at 10% with concentrated feed was the best feed mix because it produced the highest egg 
mass and yolk color. 
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