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Abstract. This study was aimed to evaluate the nutritional of content of egg and the fat profile of layers by 
feeding of kepok Banana flour (Musa paradisiaca formantypica) as feed supplement. A total of 200 laying 58-
week-old hens were used in the study, with 5 treatments and 5 replications, each of which was filled with 8 
chickens. The treatments were applied in a completely randomized design, continued with Duncan’s test. The 
treatments given by kepok banana flour were 0%, 5%, 10%, 15% and 20% substitution of corn flour. This research 
was conducted for 8 weeks. The parameters measure included egg crude protein (%), egg crude fat (%), egg 
white crude protein (%), egg yellow fat (%), egg cholesterol (mg/100 g), blood cholesterol (mg/dl), blood LDL 
cholesterol (mg/dl), and blood HDL cholesterol (mg/dl) of the laying hens. The results showed that the utilization 
of kepok banana flour up to 20% substitution of yellow corn had a highly significant effect on egg protein content, 
egg white protein, egg fat content, egg cholesterol content, chicken blood cholesterol, chicken blood HDL, 
chicken blood LDL and triglycerides of chicken blood. It was concluded that kepok banana flour substitution of 
up to 20% as a feed source  can increase the nutritional content of chicken eggs and the fat profile of laying hens.  
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Abstrak. Penelitian ini bertujuan untuk mengetahui kandungan nutrisi telur dan profil lemak ayam petelur 
dengan pemberian pisang kepok (Musa Paradisiaca formantypica) sebagai supplement pakan.  Sebanyak 200 
ekor ayam petelur yang digunakan dalam penelitian, dengan 5 perlakuan dan 5 ulangan setiap ulangan diisi oleh 
8 ekor ayam. Penelitian ini menggunakan rancangan acak lengkap, dan uji lanjutkan  uji Duncan’s test.  Perlakuan 
yang diberikan tepung pisang kepok 0 %, 5%,10 %,15 % dan 20% menggantikan tepung jagung. Penelitian ini 
dilaksanakan selama 8 minggu. Parameter yang dicatat meliputi protein kasar telur (%), lemak kasar telur (%), 
protein kasar putih telur (%), lemak kuning telur (%), kolesterol telur (mg/100g), kolesterol darah (mg/dl), darah 
kolesterol LDL (mg/dl), dan kolesterol HDL darah (mg/dl) ayam petelur. Hasil penelitian menunjukkan bahwa 
penggunaan tepung pisang kepok sampai 20% menggantikan tepung jagung dapat memberikan pengaruh yang 
sangat nyata terhadap  kandungan protein telur, protein putih telur, kandungan lemak telur, kandungan 
kolesterol telur, kolesterol darah ayam, HDL darah ayam,LDL darah ayam dan trigliserida darah ayam. Simpulan  
tepung pisang kepok sampai 20 %  sebagai sumber dapat meningkatkan kandungan nutrisi telur ayam dan profil 
lemak ayam petelur. 

Kata Kunci:  tepung pisang kepok, kandungan nutrisi telur, profil lemak, ayam petelur 

Introduction 
Food security is important as source of 

protein, energy and essential macro nutrients 

for the human population. Eggs are a source of 

animal protein consumed globally in increasing 

food security (Sharma et al., 2020). Public 

awareness regarding healthy living has 

prompted people to choose well-nourished 

foods. Eggs are an unprocessed food with high 

nutritional value and one of the highest nutrient 

concentration indexes. However, eggs vary 

widely in quality, depending on various internal 

and external factors that affect the acceptance 

or rejection of these foods by consumers. Eggs 

are animal food products that consist of the 

required nutritional needs for humans. The 

nutritional content of egg yolks is 17.07% 

protein, 32.21% fat and 2.03% minerals 

(Faitarone et al., 2013). Cholesterol content in 

poultry products is one of the most essential 

qualitative characteristics for consumers, and its 

concentration can be easily modified through 
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feed formulation (Dhama et al., 2015). This 

situation calls for a concerted effort on finding 

other alternatives with lower costs for feed 

ingredients. Using cheaper and easily accessible 

feed ingredients in poultry feed production can 

reduce production costs (Ghayas et al., 2017).  In 

North Sulawesi, kepok banana plants are easier 

to find than corn. In Indonesia, bananas are 

ranked first among other fruits with regards to 

distribution, planting area, and production. 

Bananas are rich in dietary fiber, protein, 

essential amino acids, cellulose, hemicellulose, 

lignin, starch, resistant starch, polyunsaturated 

fatty acids and potassium (Rodríguez-Ambriz et 

al., 2008; Sarawong et al., 2014). Currently, 

industrial flour production from green bananas 

is in great demand because of its nutritional 

value, especially high resistant starch between 

40.9-58.5% and food fibre 6.0-15.5% (Tribess et 

al., 2009). Research on bananas produced as 

banana flour is used up to 54.08% level in laying 

hens feed, through cutting bananas into pieces, 

dried in an oven for two days, then ground and 

converted into flour (Koni et al., 2020). 

Research on the effect of providing kepok 

bananas in the ration has been conducted in 

response to immunoglobulins, vitamins (A, B1, 

B6, D2 dan D3) and egg cholesterol. The level of 

banana kepok used is 5 %, 10 %, 15 % dan 20 % 

replacing corn flour. The results of the study 

showed the increased of IgY, vitamins (A, B1, D2 

and D3) and egg cholesterol but gave the same 

results to vitamin B6 (Leke et al., 2022). Based on 

above description, the purpose of this research 

was to analyze the nutritional content and lipid 

profile of layer egg fed by kepok banana (Musa 

Paradisiaca L.) as feed supplement. 

Materials and Methods 
Samples Preparation 

Kepok bananas were obtained from 

Tongkaina village, Bunaken district, Manado city. 

The kepok bananas parts that were used as 

treatment materials are the skin and inner flesh 

of the kepok bananas, with dark green outer skin 

and black spots. These were thinly sliced and 

dried in the sun for 3-4 days. The kepok bananas 

were then dried in the sun and milled until they 

become flour. Banana kepok flour was analyzed 

proximate at the Center for Food and Nutrition 

Studies, PAU of Gadjah Mada University. The 

results of the analysis were 89.51 % dry matter 

content, 23.80 % ash, 4.15 % crude protein, 3.77 

% crude fat, 5.11 % crude fiber and gross energy 

of 4259.43 Kcal/kg. 

The materials that were used in this study 

included 200 laying 58-week-old hens. The 

animals were housed in a battery cage, and each 

cage accommodated 8 chickens. The feed 

ingredients used in this study were 41 % corn, 15 

% rice bran, 2 % CaCO3, 42% concentrate (CLK) 

and banana kepok flour. The research method 

used was a completely randomized design with 

5 treatments and 5 replications, and each 

replication contained 8 laying hens. Feeding was 

given with an interval of 2 weeks of adaptation 

and 8 weeks of treatment feeding. Feed was 

given twice in the morning and in the afternoon. 

The water was provided ad libitum. Results of 

the calculated composition and nutrient are, 

then presented in Table 1.  

The variables determined in this study were 

egg cholesterol levels measured by the 

Lieberman-Burchard method. Liebermann 

Burchard's method, known as the acetic 

anhydride test, was applied to detect 

cholesterol. Sampling was done in 80 weeks old 

chickens, where 25 chickens from the sample in 

each unit were individually weighed with a 

digital scale to an accuracy of 1 gram. After 6 

hours of fasting, blood samples were collected 

by puncturing the ulnar vein using a sterile 

syringe and needle. 

Parameters: Quantitative Analysis of Egg 

Protein, Egg Fat using the Kjeldahl method 

(Magomya et al., 2014;  Villarreal et al., 2004). 
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Table. 1. Chemical composition of the diets 

 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 
Phosphor 1.04 1.03 1.02 1.01 1.01 
Metabolisme energy (Kcal/kg) 2844 2825.55 2807.10 2788.65 2770.20 
Beta-carotene (ppm) 0.36 0.48 0.44 0.41 0.41 

ME = 70 %x GE 

A total of 3 ml aliquots of blood were 

transferred into sterile tubes without 

anticoagulant and sent to Medistar Clinical 

Laboratory for blood cholesterol, blood HDL and 

Blood LDL. The blood cholesterol of laying hens 

consisted of total cholesterol, high density 

lipoprotein (HDL) and low density lipoprotein 

(LDL). A total of 2 ml of chicken blood samples 

were taken, put into a blood tube containing 

ethylene-diamine-tetraacetic acid (EDTA) to 

avoid blood clots, then stored in an ice flask for 

analysis in the laboratory. The procedure for 

determining complete cholesterol levels in 

chicken blood uses a photometer with the 

cholesterol oxidase-peroxidase amino antipyrine 

phenol (CHOD-PAP) method with a wavelength 

of 546 and a temperature of 37°C. 

Data Analysis 

The completely randomized design allocated 

data was analyzed for ANOVA; further analysis 

was conducted with Duncan's multiple distance 

test if there was a highly significant difference 

(Steel and Torrie, 1995). 

Results and Discussion 
  The results of feeding 20% kepok banana 

flour as a substitute for corn on the egg 

components are shown in Table 2. The average 

egg protein was 15.36 – 18.40. According to 

Standar Nasional Indonesia (SNI 3926: 2008) the 

standard weight of eggs is 65 grams with egg 

protein levels range of 8.10 -13.40 %. According 

to Ratih and Qamariyah (2017), ripe kapok 

bananas contain 25 % of pyridoxine compounds.  

These compounds play very important role in 

amino acid metabolism so that they can increase 

the absorption of amino acids in the small 

intestine which can be used  for various purpose 

in the body (Liberman and Burning, 2007). 

The protein content of feed was 17 % which 

was arranged based on the need of laying hens 

to increase of growth and immunity of laying 

hens (Farag and Dhame, 2016). Protein is the 

main component and important nutrient in 

chicken feed (Beski et al., 2015). The protein in 

the digestive tract is broken down and 

hydrolyzed to produce amino acids providing the 

role of blood plasma proteins, enzymes, 

nucleotides and antibodies and it promotes 

growth (Abbasi et al., 2014; Van Emous et al., 

2015). 

Eggs as a whole are considered a good source 

of protein and lipids. Still, egg whites mainly 

consist of water (88%) and protein (11%) and 

lack fat.  Ovomucin is a highly glycosylated 

protein. About 33% of ovomucin consists of 

carbohydrates (Omana et al., 2010). Therefore, 

ovomucin is considered a good source of both 

proteins and carbohydrates. Ovalbumin is the 

main protein of egg whites, and it has a balanced 

composition of amino acids and thus can be used 

as an excellent source of protein for many food 

types. Other egg white proteins are also 

considered a good source of essential amino 

acids. Pharmaceutical uses egg white protein 

ovotransferrin, which can bind with iron and 

easily release the bound iron at pH < 4.5 (Ko et 

al., 2008).  
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Table 2. Effects of kepok banana flour on nutritional content of eggs and lipid profile of layers 
Treatments 

 R0 R1 R2 R3 R4 

Egg protein (%) 15.36a±0.92 15.22a±0.91 16.83b±0.71   17.00d±1.15 18.40e±0.42 
Egg lipid (%) 28.23e±2.19   27.76d±0.50 26.33c±0.64 24.98b±0.67 25.08a±0.71 
Egg cholesterol (mg/100g) 218.6a±1.95 216.2b±6.42 205.6d±2.88   207.2c±2.17 203.4e±2.19 
Blood cholesterol (mg/dl) 109.5a±5.00 98.15b±1.74 89.8d±11.04 88.22d±5.84 90.45c±2.76   
HDL (mg/dl) 33.04a±5.93 33.98a±4.59 24.69c±1.65 27.24b±5.00 23.99d±1.07 
LDL (mg/dl) 70.1a±10.32 46.68d±3.19 53.08C±4.07 60.72b±11.46 44.50d±0.99 
Triglyceride(mg/dl) 63.66d±3.67 57.72b±8.12 60.12c±1.60 64.28d±2.41 49.50a±4.67 

Notes: Values indicated with a different superscript are significantly different 

Ovotransferrin undergoes thiol-associated 

automatic cleavage after reduction and 

produces a partially hydrolyzed product with a 

very strong anticancer effect on colon and breast 

cancer cells (Ibrahim and Kiyono, 2009). 

The current study showed that average egg 

fat was 25.08 - 28.23%. The average egg fat 

content was reported at 25.19 – 27.88% 

(Purnayasa et al., 2018). This shows that similar 

results are obtained from feeding kepok bananas 

up to 20% and feeding corn flour. The most 

common fatty acids found in chicken egg yolks 

are palmitic, oleic, and linoleic (Rehault-Godbert 

et al., 2019; Suci et al., 2017). Duncan's distance 

test analysis showed that crude fat with 20% 

kepok banana flour as a substitute for corn had a 

very high significant effect (P < 0.01).  

The yolk lipid profile can be influenced by the 

genetics and age of the chicks and modification 

of the composition of the feed given to the 

chickens (Franczyk-zarow et al., 2019; 

Orczeeska_Dudek et al., 2020). Older chickens 

have higher fat content. Changes in the 

accumulation of abdominal fat, is strongly 

influenced by the multiplication of fat cells and 

volume enlargement. Changes in fatty acid 

synthesis and fat oxidation, especially occurs in 

the liver. Fatty acids in liver are the main factors 

that cause changes in the synthesis of 

triglycerides in the liver. This change in 

triglyceride synthesis will affect both the 

concentration of triglycerides in the serum 

(Leenstra 1982; Leenstra 1986). The regulation 

effectively lowers blood cholesterol levels and 

lipid metabolism (Bayliak et al., 2021; Guo et al., 

2017; Tekwe et al., 2019).  

Fatty Acids (FA) are mainly metabolized in the 

liver from acetyl coenzyme A (acetyl-CoA). 

Alpha-ketoglutarate (RDA; 2-oxoglutaric acid, 2-

Ox) is a glutamate and glutamine derivative, a 

precursor to arginine and other active 

compounds important in regulating protein 

metabolism in skeletal muscle (Zdzisinka et al., 

2017). RDA is an intermediate in the pathway of 

FA synthesis from acetyl-CoA. When RDA is 

added as a supplement, a file increase is 

observed in the reaction between alanine and 

RDA, which produces glutamate and pyruvate; 

the molecules required for the formation of 

acetyl-CoA, from which FA is synthesized. The 

synthesized FA is transported to the ovary by the 

bloodstream like any other lipid and stored in 

the egg yolk (Scanes, 2014). 

The results of the nutritional content of kepok 

banana flour treatment on the beta-carotene 

content of feed ingredients were 0.36 -0.41 ppm. 

This shows that beta-carotene in feed can 

reduce blood cholesterol content. Beta-carotene 

can also function as an antioxidant, so it can 

prevent the oxidation of unsaturated fatty acids 

and produce a good fatty acid composition 

product (Dorisandi et al., 2017). 

Palmitic fatty acid undergoes beta-oxidation, 

the process of breaking down fatty acids and 

converting them into energy. The palmitic fatty 

acid is broken down repeatedly for seven times, 

producing 8 molecules of acetyl CoA, a molecule 

required for cholesterol synthesis. The 

mechanism for lowering cholesterol is quite 
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difficult because poultry will continue to 

synthesize cholesterol in their bodies to meet 

their needs. Consumption of beta-carotene 

ration of 7.26 mg per day per head has not been 

able to inhibit the action of the enzyme HMG-

CoA (hydroxymethyl glutaryl-CoA) reductase 

which plays an important role in the formation 

of mevalonate in cholesterol biosynthesis. The 

inhibited formation of mevalonate inhibits the 

formation of squalene and lanosterol. These two 

molecules are the molecules that undergo a 

series of reactions to form cholesterol. This 

causes the increased content of beta-carotene 

and crude fiber in the ration, which has no 

impact on decreasing the cholesterol content of 

egg yolks. As a result, the yolk cholesterol yield 

in this study was lower than 0.939 g/100 g 

(Rehaut-Godbert et al., 2019). In addition, there 

are saponins in banana peels that can increase 

cholesterol excretion, but in this study, there 

was no effect of saponins on reducing egg yolk 

cholesterol (Anhwange, 2008). 

The average egg cholesterol is 203,4 -218.6 

mg/100g. A previous study reported cholesterol 

levels of 198-212 mg/100 g by giving papaya skin 

flour in laying hens rations (Leke et al., 2020).  

Duncan's test analysis showed that the 

substitution of corn with 20% kepok banana 

flour resulted in a highly significant difference (P 

> 0.001) in egg cholesterol. These results indicate 

that beta-carotene contained in banana flour 

can reduce chicken egg cholesterol. The ability of 

beta-carotene to lower cholesterol is related to 

the hydroxymethyl glutaryl-CoA enzyme. This 

enzyme plays a role in the formation of 

mevalonic in cholesterol biosynthesis. Synthesis 

of cholesterol and beta-carotene together 

through mevalonic and derived from acetyl CoA, 

beta-carotene consumption is better than 

saturated fatty acids. The biosynthesis process 

through the HMG-CoA enzyme will be directed 

at synthesizing beta-carotene to convert 

saturated fatty acids into cholesterol. High 

consumption of beta-carotene can reduce 

cholesterol levels in egg yolks because beta-

carotene can inhibit the enzyme HMG-CoA 

reductase (Hydroksi methyl glutaryl-CoA), which 

plays a role in the formation of mevalonic. 

Mevalonic is needed in the cholesterol synthesis 

process by inhibiting enzymes, thereby inhibiting 

the formation of cholesterol (Wang and Keasling, 

2002). 

Chicken can produce 10 times more 

cholesterol per kg of liver than humans 

(Bertechini, 2003). The concentration of yolk 

cholesterol is very resistant to change because 

egg yolk cholesterol is required for embryo 

development. However, hens can substitute egg 

yolks for polyunsaturated fatty acids in response 

to dietary fat sources. This substitution is a result 

of the ability of birds, in contrast to mammals, to 

absorb dietary fat through the portal system as 

portomicrons, which are directly absorbed into 

the blood and transported to the liver, the main 

site of lipogenesis, thereby allowing direct fat 

absorption by the liver (Van Elswyk et al., 1994). 

The current study results showed average 

blood cholesterol of 88.22 – 109.5 mg/dl, the 

average blood HDL of 23.99 – 33.04 mg/dl, and 

the average blood LDL of 44.50 – 70.1 mg/dl. A 

previous study reported that blood cholesterol is 

98.76 – 112.40, blood HDL is 112.7 -120.2 mg/dl, 

blood LDL is 102.5 – 109.3 mg/dl (Leke et al., 

2019). The normal blood cholesterol of laying 

hens is 52-148 mg/dl (Basmacio et al., 2005). The 

effect of probiotics on laying hens resulted in the 

average blood cholesterol of 116 – 137 mg/dl, 

blood HDL of 35.80 – 59.40 mg/dl, and LDL of 

39.20 -100.20 mg/dl (Sumardi et al., 2016). 

The results of Duncan's test analysis showed 

that feeding kepok bananas up to 20% could 

have a highly significant effect (P > 0.01) on 

blood cholesterol, blood HDL, blood LDL. These 

results indicate a decrease in blood cholesterol 

to the level of 20% and can emphasize the 

occurrence of a reduction in LDL, which is bad 

cholesterol and can maintain good HDL 

cholesterol. High HDL levels prevent the risk of 

atherosclerosis by transporting cholesterol from 

peripheral tissues to the liver and reducing 
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excessive cholesterol (Harini and Astirin, 2009). 

HDL is a lipoprotein that transports lipids from 

the periphery to the liver and reduces the 

excessive accumulation of cholesterol (Murray 

et al., 2003). Kepok banana flour contains pectin 

compounds which allow it to lower blood 

cholesterol levels and lower LDL cholesterol. The 

ability of pectin in lowering cholesterol in the 

blood of rats is due to the effect of pectin on 

binding bile acids in the small intestine (Abidah 

et al., 2014). Bile acids bound by pectin will not 

form micelles with fat so that they are wasted 

into the large intestine and are wasted with 

feces. 

Conclusions  
Kepok banana flour can be used as feed for 

layers.  The usage of kepok banana flour up to  

20% can increase the nutrition value of eggs. Egg 

protein can increase and can reduce level of egg 

fat, egg cholesterol, blood cholesterol, blood 

HDL, blood LDL and blood triglycerides. It can be 

recommended that substituting kepok banana 

flour in layer chicken feed up to 20% can increase 

the nutrition and blood profile of layer. 

Acknowledgments 
Thanks to the Government of the Republic of 

Indonesia through the Directorate General of 

Education (DGHE) who has funded Prominent 

Applied Research (Riset Terapan Unggulan 

Universitas - RTUU) at Fiscal Year of 2021 – 2022. 

References  
Anhwange. 2008. Chemical Composition of Banana 

Peels. Medwell Journals. 6(6): 263–66. 
Abbasi, MA, AH Mahdavi, AH Samie and R  Jahanian, 

2014. Effects of Different Levels of Dietary Crude 
Protein And Threonine on Performance, Humoral 
Immune Responses and Intestinal Morphology of 
Broiler Chicks. Braz. J. Poult. Sci. 16(1): 35-44. 

Basmacio, H and M Ergul. 2005. Research on The 
Factors Affecting Cholesterol Content and Some 
Other Characteristics of Eggs in Laying Hens - The 
Effects of Genotype and Rearing System Genotip 
Ve Yetifltirme Tipinin Etkileri. Turk J Veterinary 
Animal Science. 29: 157–64. 

Bayliak, M Maria, and IL Volodymyr. 2021. Pleiotropic 
Effects of Alpha-Ketoglutarate as A Potential Anti-
Ageing Agent. National Library of Medicine. 
Ageing Research Reviews 66.  

Beski,  SSM,  RA Swick, and PA Iji. 2015. Specialized 
Protein Products in Broiler Chicken Nutrition: A 
Review. Anim. Nutr. 1(2): 47-53. 

Bertechini, A. 2003. O Portal Da Avicultura Na 
Internet. Avisite: 1–19.  

Dhama, K,  K Shyma, Lafheef, M Saminathan, HA 
Samad, K Karthik, R Tiwari, RU Khan, M 
Alagawany, MR Farag, GM Alam, V Laudadio, and 
V Tufarell. 2015. Multiple Beneficial Applications 
and Modes of Action of Herbs in Poultry Health 
and Production-A Review.International Journal of 
Pharmacology. 11(3): 152–76. 

Dorisandi, Saputro, Jatmiko, and Fenita. 2017. 
Pengaruh Pemberian Fermentasi Tepung Kulit 
Pisang Jantan Menggunakan Neurospora Crassa 
Terhadap Deposisi Lemak Ayam Broiler. Jurnal 
Sains Peternakan Indonesia. 12(3):325-334. 

Faitarone, Garcia, Roca R De, Ricardo H De, EN 
Andrade, K Pelicia, and Vercese. 2013. Cholesterol 
Levels and Nutritional Composition of Commercial 
Layers Eggs Fed Diets with Different Vegetable 
Oils. Brazilian Journal of Poultry Science. 15(1): 
31–38. 

Farag, MR and K Dhama. 2016. Positive an Negative 
Impacts of Dietary Protein Levels in Laying Hens. 
Asian Jurnal of Animal Sciences. 10(2); 165-174. 

Franczyk-Zarow, Magdalena, B Szymczyk, and RB 
Kostogrys. 2019. Effects of Dietary Conjugated 
Linoleic Acid and Selected Vegetable Oils or 
Vitamin E on Fatty Acid Composition of Hen Egg 
Yolks. Annals of Animal Science. 19(1): 173–88. 

Ghayas, AJ, Hussain, AM  Javed, A Rehman, S Ahmad, 
S Mehmood, M Usman, and H Mlshaq. 2017. 
Productive Performance, Egg Quality, And 
Hatching Traits of Japanese Quail Reared Under 
Different Levels of Glycerin. Journal Poultry 
Science.  96(7): 2226–32.  

Guo, S, R Duan, L Wang, Y Hou, L Tan, Q Cheng, M 
Liao, and B Ding. 2017. Dietary Α-Ketoglutarate 
Supplementation Improves Hepatic and Intestinal 
Energy Status and Anti-Oxidative Capacity of 
Cherry Valley Ducks. Animal Science Journal.  
88(11): 1753–62.  

Harini, Marti and OP Astirin. 2009. Kadar Kolesterol 
Darah Tikus Putih (Rattus norvegicus) 
Hiperkolesterolemik Setela Perlakuan VCO. 
Nusantara Bioscience 1: 53–58. 

Ibrahim, R Hisham, and T Kiyono. 2009. Novel 
Anticancer Activity of The Autocleaved 
Ovotransferrin Against Human Colon and Breast 
Cancer Cells. Journal of Agricultural And Food 
Chemistry. 57(23): 11383–90. 



Jein Rinny Leke et al./Animal Production. 24 (2): 83-90, July 2022 
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027 

89 

Ko, KY, AF Mendonca, and DU Ahn. 2008. Effect of 
Ethylenediaminetetraacetate and Lysozyme on 
The Antimicrobial Activity of Ovotransferrin 
Against Listeria Monocytogenes. Journal Poultry 
Science. 87(8): 1649–58.  

Koni, TNI, TAY Foenay, and K Dumorné. 2020. 
Pengaruh Level Tapioka dan Lama Ensilase 
Terhadap Kadar Tanin dan Mineral Silase Kulit 
Pisang Kepok. Revista Brasileira De Ciencia 
Avicola. 20(2):87–94. 

Lieberman, S, and N Burning. 2007. The Real Vitamin 
And Mineral Book: The Definitive Guide To 
Designing Your Personal Supplement Program. 4th 

Edition. Penguin Group, USA.  
Leenstra, FR. 1982. Genetic Aspects of Fat Deposition 

and Feed Efficiency. 24th Bri. Poultry Breeders 
Roundtable Conference, Edinburgh, Scotland. 

Leenstra , FR. 1986. Effect of Age, Sex, Genotype and 
Environment on Fat Deposition in Broiler Chickens 
- A Review. Worlds Poultry Sci. J. 37: 106-110. 

Leke, JR, E Wantasen, R Siahaan, F Sompie, C 
Kaunang, T Widjastuti, and MH Natsir. 2022. The 
Effect of Kepok Banana (Musa Paradisiaca L.) on 
Immunoglobulin, Vitamins, and Cholesterol 
Content of Eggs in Laying Hens. J. World Poult. 
Res,.12(1): 46-51. 

Leke, JR, E Wantasen, FN Sompie, and F Elly. 2020. 
The Characteristics and Quality of Egg from 
Commercial Laying Hens Fed With Garlic (Allium 
Sativum) Supplemented Ration. Jurnal Animal 
Production. 21(2): 98-103. 

Magomya, AM,  JA  Kubmarawa, D Ndahi, and GG 
Yebpella. 2014. Determination of Plant Proteins 
Via The Kjeldahl Method and Amino Acid 
Analysis : A Comparative Study. International 
Journal of Scientific and Technology Research. 
3(4): 68–72.  

Murray, RK, DK Granner, and PA Mayes. 2003. 
Biokimia Harper. 25th Ed.ECG. Penerbit Buku 
Kedokteran. 

Omana, A Dileep, J Wang, and J Wu. 2010. Co-
Extraction of Egg White Proteins Using Ion-
Exchange Chromatography from Ovomucin-
Removed Egg Whites. Journal of Chromatography 
B: Analytical Technologies In The Biomedical and 
Life Science. 878(21): 1771–76.  

Orczewska-Dudek, Sylwia, M Pietras, M Puchała, and 
J Nowak. 2020. Camelina Sativa Oil and Camelina 
Cake as Sources of Polyunsaturated Fatty Acids in 
The Diets of Laying Hens: Effect on Hen 
Performance, Fatty Acid Profile of Yolk Lipids, and 
Egg Sensory Quality. Annals of Animal Science. 
20(4): 1365–77. 

Purnayasa IK, DA Warmadewi, and NW Siti. 2018. 
Pengaruh Ekstrak Air Daun Kelor (Moringa 
Oleifera) Melalui Air Minum Terhadap Warna, 
Kadar Protein, Lemak dan Kolesterol Kuning Telur 

Ayam Lohmann Brown Umur 22-30 
Minggu.Journal of Tropical Animal Sciences. 6(3): 
709–22.  

Ratih, RH, and S Qomariah. 2017. Kandungan 
Vitamin B6 Pada Pisang Kepok: Alternatif 
Mengatasi Mual Muntah pada Ibu Hamil. 
Jurnal Kesehatan Komunitas. 3(5): 193-195.  

Rodríguez-Ambriz, SL, JJI Hernandez, E Agama, and 
Jtovar. 2008. Characterization of a Fibre-Rich 
Powder Prepared by Liquefaction of Unripe 
Banana Flour. Journal Food Chemistry. 107(4): 
1515–21. 

Sarawong, CR, Schoenlechner, K Sekiguchi, E 
Berghofer, and PKW Ng. 2014. Effect of Extrusion 
Cooking on The Physicochemical Properties, 
Resistant Starch, Phenolic Content and 
Antioxidant Capacities of Green Banana Flour. 
Journal Food Chemistry 15(143):  

Scanes, C. 2014. Sturkie’s Avian Physiology.6th 
Edition. Academic Press.  

Sharma, MK, T Dinh, and PA Adhikari. 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–
71.  

Suci, DM, Z Fitria, and R Mutia. 2017. Meat Fatty Acid 
and Cholesterol Content of Native Indonesian 
Muscovy Duck Fed with Rice Bran in Traditional 
Farm. Jurnal Animal Production. 19(1): 37.  

Sumardi, S, Sutyarso S, GN Susanto, T Kurtini, M 
Hartono, and RE Puspitaningsih. 2016. Pengaruh 
Probiotik Terhadap Kolesterol Darah pada Ayam 
Petelur (Layer).  Journal of Veterinary Sciences. 
10(2): 128–31.  

Steel, RGD and JH Torrie. 1995. Mcgraw-Hill Book 
Company Principles and Procedures of Statistics. 
New York, Toronto, London.  

Tekwe, DC. 2019. Oral Administration of Α-
Ketoglutarate Enhances Nitric Oxide Synthesis by 
Endothelial Cells and Whole-Body Insulin 
Sensitivity in Diet-Induced Obese Rats. 
Experimental Biology and Medicine. 244(13): 
1081–88. 

Tribess, TB, Hernandez-Uribe, JP Mendez-Montealvo, 
MGC Menezes, EW Bello Perez, and CC Tadini. 
2009. Thermal Properties and Resistant Starch 
Content of Green Banana Flour (Musa 
Cavendishii) Produced at Different Drying 
Conditions. LWT - Food Science and Technology. 
42(5): 1022–25. 

Van, ME Elswyk, BM Hargis, JD Williams, and PS 
Hargis. 1994. Dietary Menhaden Oil Contributes 
to Hepatic Lipidosis in Laying Hens. Journal Poultry 
Science. 73(5): 653–662. 



Jein Rinny Leke et al./Animal Production. 24 (2): 83-90, July 2022 
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027 

90 

Van, Emous, RA, RP Kwakkel, MM Van Krimpen, HVD 
Brand, and WH Hendriks. 2015. Effects of Growth 
Patterns and Dietary Protein Levels During 
Rearing of Broiler Breeders on Fertility, 
Hatchability, Embryonic Mortality and Offspring 
Performance. Poult. Sci. 94(4): 681-691. 

Villarreal, M, AM Rossi, NC Sammán, and MD Juárez. 
2004. Nitrogen Contents in Food: A Comparison 
Between The Kjeldahl and Hach Methods. Anales 
De La Asociación Química Argentina.  

Wang, Guang Yi, and JD Keasling. 2002. Amplification 
Of HMG-Coa Reductase Production Enhances 
Carotenoid Accumulation In Neurospora Crassa. 
Metabolic Engineering. 4(3): 193–201. 

Zdzisińska, Barbara, A  Żurek, and MK Szerszeń. 2017. 
Alpha-Ketoglutarate as A Molecule with 
Pleiotropic Activity: Well-Known and Novel 
Possibilities of Therapeutic Use. Archivum 
Immunologiae Et Therapiae Experimentalis. 65(1): 
21–36. 

 

 


