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ABSTRACT 
Eggs contain all the proteins, lipids, vitamins, minerals, and growth factors necessary for the development of the 

embryo. Egg white and yolk proteins are considered functional food substances since they have biological activities, 

such as metal-chelating, antimicrobial, anticancer, antioxidant, and immunomodulatory activities. The current study 

aimed to determine the effect of banana kepok on the production levels of immunoglobulin Y (IgY), vitamins, and 

cholesterol of eggs in laying hens. A total of 200 laying hens (medium brown 402) were used at 80 weeks of age with 

5 treatments and 5 replications and each entailed 8 chickens. The treatment groups included the use of kepok banana 

flour (KBF) as R0 (no KBF), R1 (95 Basal feed + 5% KBF), R2 (90 basal feed + 10% KBF), R3 (85 basal feed + 

15% KBF), and R4 (80 basal feed + 20% KBF). A total of 50 eggs were used in egg yolk sampling. The investigated 

variables were egg IgY, vitamins (A, B1, B6, D2, D3), and cholesterol content. The results of the study indicated that 

the administration of kepok bananas at different levels could provide a significant difference in IgY, vitamins (A, B1, 

D2, D3), and cholesterol of eggs. However, it did not significantly affect Vitamin B6. The study concluded that KBF 

can positively affect IgY and vitamins in eggs. Moreover, it could decrease the cholesterol in eggs. 
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INTRODUCTION 
 

Egg production is an integral part of the livestock industry 

and has increased by 119% (35.5 vs 76.8 million tons) 

from 2018 to 2019 (FAO, 2020). Global egg production is 

going to increase by 24% from 7.8 tons in 2020 to 9.7 tons 

in 2050 (Macelline et al., 2021). Eggs are one of the 

primary nutrient sources comprising of protein, vitamins 

A, D, E, and B12, and amino acids. Chicken meat and 

eggs are rich sources of nutrients, including proteins, 

vitamins meaning that it includes all nutrients (Leke et al., 

2019). Eggs are also a source of macro and micronutrients 

that meet all the requirements to support food needs.  

Complete and balanced nutrition as well as high 

digestibility and affordable price are contributing factors 

to eggs being a staple of human beings (Réhault-Godbert 

et al., 2019). Eggs are one of the most significant antibody 

producers with low production costs. Immunoglobulin Y 

(IgY) is an important therapeutic source of resistance to 

antibodies against several viral diseases for which there is 

no treatment (Pereira et al., 2019). Egg quality is closely 

related to the feed and age of laying hens (Leke et al., 

2019). Passive antibody production is common in chicken 

egg yolk.  

In laying hens, IgG in the blood is efficiently 

transferred across the follicular epithelium for storage in 

the yolk during oogenesis. The IgG is the dominant class 

of Ig transferred to the yolk called IgY (Pereira et al., 

2019). Egg yolk is a relevant alternative source of 

antibodies. The main immunoglobulin in poultry blood is 

hereditary and accumulates in the egg yolk, allowing large 

amounts of antibodies to be uptake. Immunoglobulins are 

formed in the blood due to the transfer of antigens into the 

yolk and are called IgY, which has two heavy (H) and two 

light (L) chains.  
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Vitamins are essential nutrients in specific foods and 

are very important for health because a lack of vitamins 

can cause disease. Vitamin A deficiency can cause 

blindness, especially in children, and miscarriage in 

women. Folate deficiency causes an increase in plasma 

homocysteine concentrations associated with plasma 

homocysteine concentrations and an increase in 

cardiovascular disease (Zang et al., 2011). Antioxidants 

are widely used for poultry production, especially in the 

form of vitamins (Poungpong et al., 2019; Sharma et al., 

2020). 

Low cholesterol and high levels of vitamins and IgY 

in egg production can be achieved by formulating feeds 

with a high level of beta-carotene and antioxidants. One 

source of beta-carotene and antioxidants is banana kepok 

(Musa paradisiaca), which is a type of processed banana. 

It also contains pyridoxine compounds or Vitamin B6 and 

can be used as an alternative to the main ingredient due to 

high levels of carbohydrates and vitamins. Bananas are 

rich in B6 (pyridoxine) content, which acts as a coenzyme 

for metabolism reactions as well as a facilitator of protein 

synthesis and metabolism. Several studies have confirmed 

that kepok bananas in the form of juice effectively reduce 

LDL cholesterol, total cholesterol, and blood serum 

triglycerides, and increase blood serum HDL cholesterol. 

The performance of laying hens and egg quality is 

influenced by genetics, environmental factors, and 

nutrition. Feed ingredients are required to contain Vitamin 

D3 and Vitamin A as a source of beta-carotene as well as 

minerals, calcium, phosphorus, sodium, and chlorine 

(Çalişlar, 2020). Beta-carotene source effectively increases 

egg yolk, eggshell, laying hens immunity, and the chicken 

endocrine system. Production can be improved in case the 

nutritional quality of feed ingredients is high (Ilona et al., 

2020). 

The purpose of the study was to determine the effect 

of laying hens’ diet supplemented by pyridoxine 

compounds from kepok banana on IgY, vitamins, and 

cholesterol of eggs.  

 

MATERIALS AND METHODS 

 

Materials 

Prydoxine compound was obtained from dried kepok 

bananas. The dried kepok bananas were processed from 

fresh banana kepok ingredients obtained from Bunaken 

Island, Tongkaina Village, North Sulawesi, Indonesia. 

Fresh kepok bananas were cut into small pieces and dried 

in the sun for 3-4 days. Proximate analysis of kepok 

bananas was carried out in the PAU laboratory of the 

Gadjah Mada University Faculty of Animal Husbandry, 

Indonesia. The results of the analysis indicated that dry 

matter content, ash, crude protein, crude fat, crude fiber 

were 89.51%, 23.80%, 4.15%, 3.77%, 5.11%, 

respectively. The metabolism energy was estimated as 

3407.54 MJ/Kg.  

 

Treatment diet 

The kepok banana flour (KBF) was used as R0 (no 

KBF), R1 (95 Basal feed + 5% KBF), R2 (90 basal feed + 

10% KBF), R3 (85 basal feed + 15% KBF), and R4 (80 

basal feed + 20% KBF). The diets were mixed with 41% 

corn, 15% rice bran flour, 2% Ca CO3, and 42% layer 

concentrate. The diets were given for 8 weeks, including 

100 g of feed per day. Drinking water was given ad 

libitum and the chickens were fed in the morning (8 am) 

and afternoon (2 pm). The environmental factors included 

a 110 cm × 35 cm × 56 cm cage size at the temperature of 

32-35°C and a humidity of 60-70%. The Newcastle 

disease vaccine was given at 3 days of age and repeated at 

2 weeks of age. The chemical composition of the feed is 

given in Table 1. 

 

Table 1. Nutritional content of treatment diet 

                                                                Diets 

Nutritional content 
R0 R1 R2 R3 R4 

Crude protein (%) 17.94 17.71 17.48 17.24 17.01 

Crude Fat (%) 7.91 7.90 7.89 7.89 7.88 

Crude Fiber (%) 5.64 5.80 5.95 6.11 6.26 

Calcium 1.88 1.89 1.91 1.93 1.94 

Phosphorus 1.04 1.03 1.02 1.01 1.01 

Metabolism energy (Kcal/kg) 2844 2825.55 2807.10 2788.65 2770.20 

Vitamin A (mg/100 g)* 69.69 118.93 104.71 98.43 87.39 

Vitamin C (mg/100 g)* 1.2 1.85 1.73 1.38 1.71 

Vitamin B6 pyridoxine (mg/100 g)* 0.47 0.37 0.40 0.41 0.43 

Beta-carotene (ppm) 0.36 0.48 0.44 0.41 0.41 
R0: No kepok banana flour (KBF), R1: 95 Basal feed + 5% KBF, R2:  90 basal feed + 10% KBF, R3: 85 basal feed + 15% KBF, R4: 80 basal feed + 20% 

KBF 
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A total of 200 medium brown 402 were used in the 

current experiment. The research design used 5 treatments 

and 5 replications and each replicate consisted of 8 laying 

hens. A total of 50 eggs were sampled for examination of 

IgY, vitamins, and cholesterol in eggs. 

 

Determination of immunoglobulin concentration in 

egg yolk 

A total of 50 eggs were analyzed for IgY content at 

the Integrated Laboratory, Department of Nutrition 

Science and Feed Technology, Bogor Agricultural 

University, Indonesia. The ELISA method was used to 

isolate IgY in eggs and determine the concentration of IgY 

in egg yolk (Selvaraj and Cherian, 2004). As much as 150-

200 mg of egg yolks were diluted 1:6 (v/v) with acidified 

deionized water (pH 2.5), vortexed well, and stored at 4°C. 

After overnight cooling, the samples were centrifuged at 

10.62 g at 4°C for 15 minutes and the supernatant was 

collected and the egg IgY content was measured by the 

Elisa method.  

 

Egg vitamin content analysis 

Egg yolk vitamin analysis determined the vitamins in 

egg yolk using the high-performance liquid 

chromatography method (Staffas and Nyman, 2003). Five 

samples were used for the analysis in the current study 

(each treatment was used as a composite of four 

replications). The analytical procedure was as follows, the 

sample weighed 0.5 g, then put into a flask and 30 ml of 

95% ethanol was added. The flask was shaken for having 

an even mixture, then heated for 30 minutes at 80°C using 

a water bath and reverse cooling. After the completion of 

heating, the condenser was rinsed with 20 ml of water. 

The sample was extracted with diethyl ether. The sample 

was then filtered using folded filter paper to remove the 

remaining water present. The solvent extract of the 

vitamin was evaporated using a rotary evaporator. The 

residue was dissolved with ethanol and then injected into 

the HPLC apparatus. The results of egg yolk vitamins 

were analyzed descriptively with the analysis of vitamins 

A, B1, B6, D2, D3 in the Integrated Laboratory of the 

Department of Nutrition Science and Feed Technology, 

Bogor Agricultural University, Indonesia. 

 

Egg cholesterol analysis 

Measurement of egg cholesterol was based on the 

Liebarmann Burchard method (Kenny, 1952). Egg 

samples obtained were analyzed at week 6 of the study. 

Each sample treatment had 2 replications so 50 samples 

were obtained. The cholesterol content of egg yolks was 

determined using the Liberman Burchard method using a 

spectrophotometer at a wavelength of 530 µm. 

 

Statistical analysis 

A completely randomized design was applied in this 

experiment. Data were analyzed by Analysis of variance 

(ANOVA) using the Minitab 16 software program. If there 

was a significant difference (p ≤ 0.05), then Duncan's test 

was further used with multiple distance tests. 

 

RESULTS AND DISCUSSION 

 

Egg immunoglobulin  

The average egg immunoglobulin was 19.24-23.26 

mg/100 g/egg (Tabel 2). The kepok banana flour (KBF) 

led to a significant effect on increasing egg 

immunoglobulin (p < 0.05). The highest effect was in R4 

treatment followed by R3, R1, and R2 treatments. These 

results were related to the previous research indicating that 

egg IgY level produced by chickens with active virus 

antigens was 10-100 mg IgY (Rollier et al., 2000). The 

IgY antibodies in an egg were 10-20 mg/ml egg yolk 

(Carlander, 2002). Chicken egg yolk can be used for the 

production of IgY in large quantities. The reason is that 

chickens have a high sensitivity to foreign antigen 

exposure and their immune system is also very responsive 

so that it persists to produce IgY (Zang et al., 2011). The 

high level of IgY in the blood is not always the same as 

the level of IgY in the egg yolk because the transfer of IgY 

into the yolk is known to occur in 2 stages. Each stage 

takes a certain amount of time. In the early stages, IgY is 

transferred from the serum to the yolk in a process 

analogous to the transfer of antibody (IgY) in the fetus 

across the placenta in mammals. The next stage is the 

transfer of antibodies (IgY) from the embryo sac to the 

developing embryo in chicken eggs (Kim et al., 2004; 

Senggagau and Bond, 2020).  A previous study indicated 

that IgY level with pyridoxine supplementation treatment 

in laying hens via drinking water was 2.15 g/100 ml, it 

was 2.13 g/100 ml for a treatment mixed with feed 

ingredients was, and 2.18 g/100 ml for treatment by 

intravenous injection (Silitonga et al., 2013).  

These results showed that different pyridoxine 

supplementation methods (via drinking water, mixing in 

rations, or intravenous injections) do not significantly 

affect the obtained IgY levels. Pyridoxine compounds 

contain vitamins that are used as a defense in the body of 

laying hens. This vitamin plays a role in forming the 

body's defense system against invading microorganisms 

(Senggagau and Bond, 2020).  
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From various research findings, it is known that 

pyridoxine deficiency conditions in humans and various 

animal species lead to abnormalities in the body’s defense 

system, such as fewer antibody-producing cells, fewer 

lymphocytes, and decreased immune system function, 

compared to normal conditions (Kumar and Axelrod, 

1968; Debes and Kirksey, 1979). Efforts to increase the 

production of IgY in egg yolk have been made and it was 

demonstrated that oral/feeding pyridoxine 

supplementation at a dose of 3.0 mg/kg ration could result 

in the production of IgY of 106.1 mg/egg. This means that 

it has undergone an increase of about 6%, compared to the 

IgY content of another study (Li et al, 1998). Table 2 

tabulates the results of the levels of egg IgY, vitamins, and 

cholesterol. 

The effect of giving kepok bananas up to 20% in 

laying hens diets on IgY was significant (p < 0.05). This 

showed that adding 20% KBF could increase egg IgY 

because the nutrient content in the diet is protein, fat, and 

vitamins. The nutritional content of the feed affects the 

yolk and as a result the IgY of the egg. Setiani (2016) 

reported that the IgY concentrations of 7.89, 10.07, and 

26.31 mg/ml in layer eggs, native chicken eggs, and duck 

eggs, respectively. Nutrition treatment feed contains 

protein, vitamins, essential amino acids that affect egg 

yolks. The quality of the vitelline membrane and egg yolk 

is influenced by diet protein. The IgY is transferred from 

maternal blood to egg yolk via oocyte cytoplasmic 

membrane receptors from development to maturity 

(Nimmerjahn and Ravetch, 2007).  

 

Table 2. Egg immunoglobulin, vitamins, and cholesterol contents of laying hens in Indonesia 

                                                Diets 

Nutritional content  
R0 R1 R2 R3 R4 SEM P Value 

Immunoglobulin (IgY; mg/100 g) 19.24 ± 0.09d 20.28 ± 0.47c 20.20 ± 0.1c 22.38 ± 0.26b 23.26 ± 0.13a 0.113 0.00 

Egg Vitamin A (µg/100g) 0.47 ± 0.04 c 0.54 ± 0.05b 0.63 ± 0.01a 0.61 ± 0.01a 0.62 ± 0.01a 0.014 0.00 

Egg Vitamin B1 (µg/100g) 123.8 ± 4.76c 138.6 ± 6.87b 149.8 ± 1.64a 132.6 ± 9.28bc 150.8 ± 1.10a 2.53 0.00 

Egg Vitamin B6 Pyridoxine (µg/100g) 295.2 ± 4.81 294 ± 12.25 299 ± 7.44 296 ± 4.47 302.2 ± 4.91 3.306 0.347 

Egg Vitamin D2(µg/100g) 4.88 ± 0.09c 5.38 ± 0.61bc 5.82 ± 0.52ab 5.92 ± 0.16ab 6.06 ± 0.21a 0.170 0.00 

Egg Vitamin D3(µg/100g) 2.88 ± 0.19b 2.98 ± 0.24ab 3.38 ± 0.22ab 3.40 ± 0.51ac 3.56 ± 0.47 a 0.158 0.027 

Cholesterol (mg/100g) 199.52 ± 0.43a 193.04 ± 5.53ab 188.42 ± 6.93b 188.78 ± 0.57b 188.90 ± 0.41b 1.783 0.001 

R0: No kepok banana flour, R1: 95 basal feed /bf+ 5% KBF, R2:  90 bf + 10% KBF, R3: 85 bf + 15% KBF, R4:  80 bf + 20% KBF; Significant differences 

amongst the treatments were indicated by different superscript letters in a row (p < 0.05)   

 

Egg vitamin 

The average yields of egg  vitamins A, B1, B6, D2, 

D3 were 0.47-0.63,123.8-150.8, 294.0-302.2, 4.88-6.06, 

2.88-3.56 µg/100g, respectively. In another study, the 

contents of egg vitamins were reported as vitamin A 

precursor or beta-carotene of 88 g/100g, Vitamin B1 

(Thiamin) of 17688 g/100g, Vitamin B2 (Riboflavin) of 

528 g/100g, Vitamin B6 350 of g/100g, and Vitamin D of 

5.4 g/100g (Réhault-Godbert et al., 2019).  

As can be seen in Table 2, supplementation of 

chickens’ diet by KBF led to significant differences (p < 

0.05) in the levels of vitamins A,  B1, D2, and D3, 

compared to the control.  The results showed that the 

addition of 20% KBF could increase egg vitamins. The 

average contents of vitamins A, B1, B6, D2, and D3 in 

eggs were highest at R4. This difference is possible 

because the vitamins used by reproduction organs require 

the same amount of vitamins so that the vitamin deposition 

in egg yolks is different. Vitamins A and D are fat-soluble 

vitamins, which are stored in the liver or adipose tissue in 

poultry. These vitamins are excreted in the bile and then 

feces.  

According to the results, the kepok banana contains 

vitamins and beta-carotene, which can increase egg 

vitamins. The beta-carotene content is one of the major 

sources of vitamins in the feed. Eggs contain almost all 

vitamins except vitamin C. The vitamins are grouped into 

fat-soluble vitamins (A, D, E, and K) and water-soluble 

vitamins (thiamin, riboflavin, pantothenic acid, niacin, 

folic acid, and Vitamin B12, Çalişlar, 2020). 

The Vitamin A content of egg yolks is influenced by 

beta-carotene consumption (Suci et al., 2020). 

Consumption of beta-carotene was higher in the KBF diets 

than in the control diets (Table 2). Beta-carotene is a 

carotenoid that can act as pro-vitamin A which will be 

converted into vitamin A in the intestinal mucosa and 

absorbed in the form of vitamin A. Beta-carotene 

consumed is catabolized through an oxidation reaction by 
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the enzyme beta-carotene dioxygenase which produces 

Vitamin A. The higher beta-carotene in the ration 

increases the levels of Vitamin A in eggs (Wiradimadja et 

al., 2010).  

Egg yolk is a food that is rich in most vitamins 

(Réhault-Godbert et al., 2019). Chickens transfer vitamin 

D from feed to egg yolks so that they are able to produce 

high levels of 25-hydroxy vitamin D3 (Macelline et al., 

2021).  

 

Egg cholesterol 

The average egg cholesterol of chickens fed with KBF 

is 188.42-193.04 mg/100 g  The papaya leaf flour 

treatment ration to medium brown 402 laying hens on egg 

yolk reduced egg cholesterol level to 118-212 mg/100g 

(Leke et al., 2019). The treatment of KBF had a highly 

significant effect on egg cholesterol (p < 0.05). The results 

showed that the higher the level of KBF, the lower the egg 

cholesterol. This is due to the fiber content in the kepok 

banana. The small intestine of hens can not digest the 

fiber. One of the properties of dietary fiber is that it can 

bind cholesterol from food and is excreted with feces so 

that the absorbed cholesterol is reduced. Kepok bananas 

contain resistant starch, inulin, calcium, phenolic 

compounds, beta-carotene, vitamins A, B1, B2, B3, B6, C, 

and minerals. The increase in beta-carotene and crude 

fiber content due to the addition of KBF levels affects a 

decrease in egg cholesterol. Bananas that can reduce the 

concentration of cholesterol, free fatty acids, and 

triglycerides in serum and tissue are found in flavonoid 

and phenol compounds (Rusdaina and Syauqy, 2015). The 

cholesterol related to the hydroxymethyl glutaryl-CoA 

(HMG) enzyme in cholesterol can be reduced by Beta-

carotene (Bidura et al., 2017). This enzyme has an 

important role in the formation of mevalonic in cholesterol 

biosynthesis. The cholesterol and beta-carotene synthesis 

are derived from acetyl CoA. According to the obtained 

results of the current study, supplementation of diet with 

up to 20% KBF can lower egg cholesterol.          

 

CONCLUSION 

 

In conclusion, the obtained results of the current study 

indicated that supplementation of poultry diet with kepok 

banana flour at different levels (5%, 10%, 15%, and 20%) 

can enhance immunity and vitamin (A, B1, D2, D3) 

contents. It can also decrease the level of cholesterol in 

eggs. Therefore, kepok banana flour can be used in the 

laying chickens’ feed although the obtained results should 

be also confirmed by future studies. 

Acknowledgments 

This research was funded by the Ministry of Research, 

Technology and Higher Education in 2020-2021 through 

the University Leading Applied Research Grant. We 

would like to thank our partner CV Gunawan, North 

Sulawesi, Indonesia. 

 

REFERENCES 
 

Bidura IGNG, Partama IBG, Putri BRT, and Watiniasih NL (2017). 
Effect of water extract of two leaves (Allium sativum and sauropus 

androgynus) on egg production and yolk cholesterol levels in egg 

laying hens. Pakistan Journal of Nutrition, 16: 482-487. DOI: 

https://www.doi.org/10.3923/PJN.2017.482.487   

Çalişlar S (2020). Effects of dietary guar meal with or without beta-

mannanase on performance and egg quality traits in laying hens. 

Turkish Journal of Veterinary and Animal Sciences, 44: 511-520. 
DOI:https://www.doi.org/10.3906/vet-1911-9  

Carlander D (2002). Avian IgY antibody in vitro and in vivo. 

Comprehensive Summaries of Uppsala Dissertations from the 

Faculty of Medicine, 1119: 1-53. Available at: http://www.diva-
portal.org/smash/get/diva2:161296/FULLTEXT01.pdf  

Debes SA, and Kirksey A (1979). Influence of dietary pyridoxine on 

selected immune capacities of rat dams and pups. Journal of 

Nutrition, 109: 744-759. DOI: 
https://www.doi.org/10.1093/JN/109.5.744 

Food and Agriculture Organization (FAO) (2020). Food and agriculture 

organization statistical programme of work 2020-2021. DOI: 

https://www.doi.org/10.4060/ca9734en 

Kenny AP (1952). The determination of cholesterol by the Liebermann-
Burchard reaction. The Biochemical Journal, 52: 611-619. DOI: 

https://www.doi.org/10.1042/bj0520611 

Kim DK, Jang IK, Seo HC, Shin SO, Yang SY, and Kim JW (2004). 

Shrimp protected from WSSV disease by treatment with egg yolk 
antibodies (IgY) against a truncated fusion protein derived from 

WSSV. Journal of Aquaculture, 237: 21-30. DOI: 

https://www.doi.org/10.1016/J.AQUACULTURE.2004.03.015 

Kumar M, and Axelrod AE (1968). Cellular antibody synthesis in 
Vitamin B6-deficient rats. The Journal of Nutrition, 96: 53-59. 

DOI: https://www.doi.org/10.1093/JN/96.1.53 

Leke JR, Sompie FN, Wantasen E, and Tallei TE (2019). Nutritional 

characteristics and quality of eggs from laying hens fed on a dried 
papaya peel meal diet. Journal of Animal Production, 20: 147. DOI: 

https://www.doi.org/10.20884/1.jap.2018.20.3.704 

Macelline SP, Toghyani M, Chrystal PV, Selle PH, and Liu SY (2021). 

Amino acid requirements for laying hens: A comprehensive review. 
Journal of Poultry Science, 100(5): 1-9. DOI: 

https://www.doi.org/10.1016/j.psj.2021.101036 

Nimmerjahn F, and Ravetch JV (2007). Fc-receptors as regulators of 

immunity. Journal of Advances in Immunology, 96: 179-204. DOI: 
https://www.doi.org/10.1016/S0065-2776(07)96005-8 

Parenteau IA, Stevenson M, and Kiarie EG (2020). Egg production and 

quality responses to increasing isoleucine supplementation in 
Shaver white hens fed a low crude protein corn-soybean meal diet 

fortified with synthetic amino acids between 20 and 46 weeks of 

age. Journal of Poultry Science, 99: 1444-1453. DOI: 
https://www.doi.org/10.1016/J.PSJ.2019.10.064 

Pereira EPV, van Tilburg MF, Florean EOPT, and Guedes MIF (2019). 

Egg yolk antibodies (IgY) and their applications in human and 

veterinary health: A review. Journal of International 
Immunopharmacology, 73: 293-303. DOI: 

https://www.doi.org/10.1016/J.INTIMP.2019.05.015 



J. World Poult. Res., 12(1): 46-51, 2022 

 

51 

Poungpong K, Sumiyoshi E, and Bunchasak C (2019). Effect of 

Gallotannoids on the Productive Performance and Stress Index of 
Broiler Chickens under Stress Conditions. International  Journal of 

Poultry Science, 18: 63-68. DOI: 

https://www.doi.org/10.3923/ijps.2019.63.68 

Réhault-Godbert S, Guyot N, and Nys Y (2019). The golden egg: 
Nutritional value, bioactivities, and emerging benefits for human 

health. Journal of Nutrients, 11(3): 684. DOI: 

https://www.doi.org/10.3390/nu11030684 

Rollier C, Charollois C, Catherine J, Christian T, and Lucyna C (2000). 
Maternally transferred antibodies from DNA-immunized avians 

protect offspring against hepadnavirus infection. Journal of 

Virology, 74: 4908-4911. DOI: 
https://www.doi.org/10.1128/JVI.74.10.4908-4911.2000 

Rusdaina R, and Syauqy A (2015). Pengaruh pemberian pisang kepok 

(Musa Paradisiaca Forma Typical) terhadap kadar trigliserida tikus 

sprague dawley pra sindrom metabolik. Journal of Nutrition 
College, 4(4): 585-592. DOI: 

https://www.doi.org/10.14710/JNC.V4I4.10166 

Selvaraj RK, and Cherian G (2004). Dietary n-3 fatty acids reduce the 

delayed hypersensitivity reaction and antibody production more 
than n-6 fatty acids in broiler birds. European Journal of Lipid 

Science and Technology, 106(1): 3-10. DOI: 

https://www.doi.org/10.1002/EJLT.200300848 

Setiani AN (2016). Perbandingan produktivitas isolasi immunoglobulin 
yolk (IgY) dari telur ayam negeri, telur ayam kampung dan telur 

bebek dengan metode peg-precipitation. Indonesia Journal of 
Pharmaceutical Science and Technology, 5(1): 1-7. Available at: 

https://ejournal.stfi.ac.id/index.php/jstfi/article/view/49/40 

Senggagau B, and Bond MM (2020). Aktivitas imunoglobulin Y anti-

WSSV pada serum dan telur  ayam. Biodidaktika Jurnal Biologi 

dan Pembelajarannya, 15(1): 1-17. DOI: 

http://www.dx.doi.org/10.30870/biodidaktika.v15i1.7821 

Sharma MK, Dinh T, and Adhikari PA (2020). Production performance, 

egg quality, and small intestine histomorphology of the laying hens 

supplemented with phytogenic feed additive. Journal of Applied 
Poultry Research, 29(2): 362-371. DOI: 

https://www.doi.org/10.1016/j.japr.2019.12.001 

Silitonga PM, and Sitilonga M (2013). Upaya meningkatkan produksi 

immunoglobulin Y (IgY) kuning telur dengan suplementasi 
piridoksin. Prosiding Semirata FMIPA Universitas Lampung, 1(1): 

325-328. Available at: 

https://jurnal.fmipa.unila.ac.id/semirata/article/download/830/649 

Staffas A and Nyaman A (2003). Determination of cholecalciferol 
(vitamin D3) in selected foods by liguid chromatography NMKL 

callaborative study. Journal of AOAC International, 86(2): 400-

406. DOI: https://doi.org/10.1093/jaoac/86.2.400 

Suci DM, Zahera R, Sari M, and Hermana W (2020). Penggunaan tepung 
kulit pisang dalam ransum terhadap kadar kolesterol, vitamin A dan 

profil asam lemak kuning telur ayam arab. Jurnal Ilmu Nutrisi dan 

Teknolologi Pangan, 18(1): 11-18. DOI: 
https://www.doi.org/http://dx.doi.org/10.29244/jintp.18.1.11-18 

Wiradimadja R, Burhanuddin H, and Saefulhadjar D (2010). Peningkatan 

kadar Vitamin A pada telur ayam melalui penggunaan daun katuk 

(Sauropus androgynus L.Merr) dalam ransum  (Improvement of  
Vitamin A  Content in  Chicken Egg by Katuk Leaves  (Sauropus 

androgynus L.Merr)  Utilization in the Diet). Jurnal Ilmu Ternak 

Universitas Padjadjaran, 10(2): 90-94. DOI: 
https://www.doi.org/10.24198/JIT.V10I2.429 

Li X, Nakano T, Sunwoo HH, Paek BH, Chae HS, and Sim JS (1998). 

Effects of egg and yolk weights on yolk antibody (IgY) production 
in laying chickens. Journal of Poultry Science, 77(2): 266-270. 

DOI: https://www.doi.org/10.1093/PS/77.2.266 

Zang H, Zhang K, Ding X, Bai S, Hernández JM, and Yao B (2011). 

Effects of different dietary vitamin combinations on the egg quality 

and vitamin deposition in the whole egg of laying hens. Journal of 

Revista Brasileira de Ciencia Avicola, 13(3): 189-196. DOI: 

https://www.doi.org/10.1590/S1516-635X2011000300005 

 

 

https://doi.org/10.1093/jaoac/86.2.400

	ABSTRACT 
	Keywords
	INTRODUCTION 
	Table 1. Nutritional content of treatment diet 

	MATERIALS AND METHODS 
	Materials 
	Treatment diet 
	Table 1. Nutritional content of treatment diet 
	Determination of immunoglobulin concentration in egg yolk
	Egg vitamin content analysis 
	Egg cholesterol analysis 
	Statistical analysis 

	RESULTS AND DISCUSSION 
	Egg immunoglobulin  
	Table 2. Egg immunoglobulin, vitamins, and cholesterol contents of laying hens in Indonesia 
	Egg vitamin 
	Egg cholesterol 

	CONCLUSION 
	Acknowledgments 

	REFERENCES 

