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Abstract 

This study aims to determine whether there is a significant difference in the quality of 

eggs from chickens raised in closed-house and open-house cages. This study was conducted in 

Close housed and house cages for Isa Brown strain layer chickens in the Blitar Regency area 

in May 2024. The materials used in this study were 40 eggs of 68-week-old Isa Brown strain 

chickens kept in closed houses and open houses. This research was conducted using an 

experimental quantitative method using an unpaired t-test, which was analyzed using the 

Microsoft Excel application. The results showed that the egg weights of chickens reared in the 

closed house and open house were 63.80 g and 59.68 g; the egg index was 79.06 from the 

closed house cage and 76.19 from the open house cage. The Yolk index was 0.65 from the 

closed-house cage and 0.74 from the open-house cage. Haugh Unit (HU) 61.90 from the closed 

house cage and 64.40 from the open house cage. This study concludes that there is a significant 

difference in the quality of eggs from chickens reared in closed and open houses. The best egg 

weight and index were found in chickens reared in a closed house. At the same time, the best 

yolk index and HU were found in eggs from hens reared in open houses. 

 

Keywords : Close House; Open House; Egg Quality 

 

Introduction 

The need for eggs, especially laying hens in Indonesia, is increasing. According to data 

from the Central Bureau of Statistics (2023), egg consumption from 2020 to 2022 has 

increased. In 2020, egg consumption reached 5,141,570 tons; in 2021, it reached 5,155,997; 

and in 2022, it reached 5,566,339 tons. Eggs are a food product that contains animal protein, 

milk, and meat. The egg protein content is high quality because it has complete essential amino 

acids. The average protein content in eggs can reach 12.8% with 11.8% fat (Z. Wulandari and 

I. I. Arief 2022). (Ramadhani, Herlina, and Pratiwi 2019) added that there is a difference in 

protein content between purebred chickens and native chickens. The protein content of native 

chicken eggs is 945.07 mg/mL in egg white and 1,229.5 mg/mL in egg yolk while purebred 

chickens have a protein content of 863.3 mg/mL in egg white and 930.9 mg/mL in egg yolk. 

Based on the high public interest and demand for egg consumption, small and large 

farmers flock to raise laying hens, which sell eggs from the harvest to provide economic 

benefits (Unmabsi and Afriyatna 2021).  However, due to the intense competition among 

farmers to meet consumer demand for egg consumption, farmers also need to pay attention to 

the quality of egg production (Tama, 2023). Egg consumption by the public is not only 

determined in terms of protein content but several types of quality are used as a benchmark for 

people to buy eggs (Ellyvia 2022)—it also stated that the external quality and internal quality 

of eggs could influence consumers to buy eggs. The external quality of eggs includes structure, 

resistance, and cleanliness of the eggshell, while the internal quality of eggs includes aspects 

of egg albumen, yolk, color, aroma, and taste (da Silva Pires et al., 2021). 

The productivity of an animal can be influenced by the environment and husbandry 

management (Samur, 2023). One maintenance management is housing management, which 
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can also affect the quality of chicken eggs (Rizqita, Haryuni, and Lestariningsih, 2023). Two 

types of cages are often used for raising laying hens: open-house systems and closed-house 

systems (Rastina et al., 2023). 

Open-house cages are cages that have open sides. The effect of the open sides causes 

air to enter and exit without being controlled. This cage's advantage is that the equipment and 

construction costs are relatively cheap so that farmers can use it. The disadvantages of open-

house cages are that it is difficult to control the temperature in the cage, and diseases can be 

transmitted more quickly from outside to inside the cage and vice versa (Setiawati, Afnan, and 

Ulupi 2016). Closed house cages are closed cages that have a sound ventilation system. An 

automatic control panel system assists this ventilation system. The advantages of closed-house 

cages are that birds are not easily stressed due to the influence of temperature, they prevent 

contact with laying hens from disease vectors outside the cage, and they regulate temperature 

and humidity. The disadvantage is that building the equipment is expensive for middle to 

lower-breeders (Primaditya and Hidanah 2015). 

Based on the description above, the researcher wants to carry out research by comparing 

egg quality, which includes egg weight, egg index, yolk index, and Hugh Unit, in laying hens 

reared in two different cages: closed-house cages and open-house cages. 

Materials and Methods 

 This study was conducted in May 2024 in closed-house and open-house cages for layer 

chickens in the Blitar Regency area. The materials used in this study were 40 eggs of 68-week-

old Isa Brown strain chickens kept in closed-house and open-house cages. The tools used in 

this study were a vernier caliper and analytical scales. 

This study used the experimental quantitative method by taking Isa Brown strain 

chicken eggs from two different cages previously given feed and drink ad libitum. Then, after 

the eggs were collected, their quality was measured, including egg weight, egg index, yolk 

index, and Haugh Unit, and then recorded for data analysis using an unpaired t-test. The 

formula for the unpaired t-test can be seen below: 

𝑡 =  
(�̅�1 − �̅�2) − (µ1 −  µ2)

√𝑆2𝑝(
1

𝑛1
+

1

𝑛2
)

 

db = n – 1 

𝑠 =  √
𝛴𝑥1

2 − (𝛴𝑥1)2/𝑛

𝑛 − 1
 

Note: 

�̅�1 : the mean of egg quality from chickens reared in Close housed 

�̅�2 : the mean of egg quality from chickens reared in open-house 

db : degree of freedom (df) 

s : standard deviation 

𝑛1 : the total of eggs from chickens reared in Close housed 

𝑛2 : the total of eggs from chickens reared in open-house 

The results are then compared to the hypothesis where the hypothesis used is:  

Ho: µ1 = µ2 à (there is no difference in the quality of chicken eggs raised in close-

housed and open-house cages) 
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H1: µ1 ≠ µ2 à (There is a difference in the quality of chicken eggs reared in close-

housed and open-house cages) 

Results and Discussion 

 Table 1 shows the data generated from this study for the values of egg weight, egg 

index, yolk index, and Haugh Unit based on two different cages (Closed house and Open 

House). 

Table 1. Average Results of Egg Quality Based on Two Different Cages 

Egg quality 
Average Value 

Close House Cage System Open House Cage System 

Egg Weight (g) 63,80 59,68 

Egg Index 79,06 76,19 

Yolk Index 0,65 0,74 

Haugh Unit (HU) 61,90 64,40 

Egg Weight 

The results showed a significant difference (t statistic > t table) in the egg weight of 

chickens reared in closed and open-house cages. The highest average weight is found in eggs 

from chickens reared with a close-house cage system, which is 63.80 grams, while the average 

weight of eggs in open-house cages is 59.68 grams. There is a difference in egg weight with 

other research, which states that the weight of chicken eggs reared in closed houses produces 

a weight of 66.42 grams, and the weight of chicken eggs reared in open houses produces weight 

of 66 grams (Rastina et al. 2023). 

The size of egg weight in this study is large egg class with an egg weight range of 60 - 

65 g and an extra extensive egg weight range of 55 - 60 g (Dirgahayu et al. 2016). The egg 

weight of chickens reared in closed-house cages has an Extra Large class, while in open-house 

cages, it has a Large class. This difference occurs due to temperature regulation in closed and 

open-house cages. In house cages, setting the environmental temperature in the cage to suit the 

needs of chickens is more accessible than setting the temperature in open-house cages. 

Chickens in open-house cages tend to experience heat stress because the weather from outside 

directly influences the temperature (Fattah et al., 2023). High temperatures in the cage can 

reduce egg weight in chickens because chickens consume more water than feed (Yuwanta 

2010). 

Egg formation and weight are also influenced by how much feed the chicken consumes 

(Rastina et al., 2023). In addition, egg weight is influenced by genetics and age (Yuwanta 

2010). It is reported that the increase in egg weight is also influenced by lighting intensity. Low 

(11.9 lux) and medium (57.4 lux) light intensity produced heavier egg weights of 61.6 g and 

61 g compared to high intensity (121.8 lux) of 59.6 g (Erensoy et al. 2021). This light intensity 

is closely related to the lighting distribution in the cage. In house cages, the spread of light is 

more even than in house cages (Rastina et al., 2023). 

Egg Index 

 The egg index value of the study gave significantly different results between eggs 

produced by chickens kept in closed houses and chickens kept in open-house cages (t statistics 

> t table). The highest average egg index is the egg produced by chickens kept in close house 

cages, which is 79.06. At the same time, the egg index by chickens reared in open-house cages 

was 76.19.  The ideal egg shape index value range is 70 - 75. Slightly lower than the egg-shape 

index results in this study (Dirgahayu et al. 2016). 

            The calculation of the egg shape index can also be used to determine the shape of the 

egg itself. An index value of 68.78-78.93 indicates an oval shape, an index value of 78.94-
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86.45 indicates a standard shape, and an index value of 86.46-98.59 indicates a round shape 

(Kurnianto and Kismiati 2019). The shape of the eggs in this study, when viewed in terms of 

the index, is categorized as a standard shape in eggs from chickens reared in close-house cages 

and an oval shape from chickens reared in close-house cages. 

            According to previous research, the egg shape index is not affected by the housing 

system, but temperature can affect egg production in chickens (Setiawati et al. 2016). 

Temperature control in open-house cages is more difficult compared to open-house cages. In 

addition, chickens kept in open-house cages are more susceptible to heat stress due to outside 

environmental temperatures (Fattah et al., 2023). On the other hand, the egg shape index is 

internally influenced by the size of the isthmus. If the isthmus of the chicken is narrow, it tends 

to produce oval eggs, but if the isthmus of the chicken is vast, it tends to produce more round 

eggs (Dirgahayu et al. 2016). 

Yolk Index 

 The results showed a significant difference (t statistic > t table) between the yolk index 

of chickens reared in closed-house cages and open-house cages: 0.65 for chicken eggs reared 

in closed-house cages and 0.74 for chicken eggs reared in open-house cages. The yolk index in 

this study was higher than the yolk index from other studies, namely 0.45 in closed-house cages 

and 0.40 in Open-House cages (Rastina et al., 2023). 

            The yolk index value is influenced by several things, such as storage duration, storage 

temperature, feed, disease, and environmental temperature of the mother (Nurliana and Sugito 

2017). However, in this study, the yolk index was higher in open-house cages than in-house 

cages, where the temperature and humidity can be adjusted according to the mother's needs. 

Another factor that can affect the yolk index is in terms of feed, where food that is high in 

protein and fat can increase the yolk index (Dirgahayu et al. 2016). 

Eggs are fresh with a yolk index of 0.33 - 0.50, with an average of 0.42 (Sudarto 2019). 

In this study, the yolk index was 0.65 and 0.74, which is higher than the literature. The yolk 

index is also used to determine egg quality. Quality I has a yolk index of 0.458-0.521, quality 

II has a yolk index of 0.394 - 0.457, and quality III has a yolk index of 0.330 - 0.39 (Dirgahayu 

et al. 2016). 

Haugh Unit (HU) 

The HU value in this study showed a significant difference between HU in eggs from 

chickens reared in closed houses and chickens reared in open houses. HU in eggs produced by 

hens from close-house rearing is lower than HU in eggs produced by hens from close-house 

rearing, which is 61.90 and 64.40. This result is lower than the results of another study, which 

states that the HU value of eggs from chickens reared in Close House and Open House cages 

is 85.72 and 76.17 (Rastina et al., 2023). The egg grade in this study based on Haugh Unit 

determination is A, ranging from 60 to 71 (Ibrahim et al. 2018). 

The higher the HU value indicates, the better the egg quality. Fresh eggs that chickens 

have just released have an HU value of 100. The HU value is more than 70 if the egg is still 

fresh. Meanwhile, the HU value below 50 indicates that the egg is rotten (Purwati, Djaelani, 

and Yuniwarti 2015).  The low HU value in this study is caused by other factors, such as protein 

feeding, which can affect egg albumin, especially in the ovomucin section. This type of egg 

protein can affect the height of the egg white used in determining HU (Nurliana and Sugito 

2017). 

The difference in HU results between eggs produced by chickens from closed-house 

and open-house cages can be caused by the temperature of the cage environment (Rastina et 

al., 2023). However, in this study, the HU value in open-house cages was higher than that of 

closed houses. This can happen because environmental temperature affects the HU in eggs, as 
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does the length of storage, the age of the eggs, and the quality of feed given to chickens (Novita 

et al., 2021). 

Conclusion  

This study concludes that there is a significant difference in the quality of eggs from 

chickens reared in Close House and Open House. The best egg index and weight results are 

found in eggs from chickens raised in Close House. At the same time, the best yolk index 

results and HU values are found in eggs from chickens raised in open houses. 

References 

Dirgahayu, Fauzan Isnanda, Dian Septinovab, and Nova Khaira. 2016. ‘Perbandingan Kualitas 

Eksternal Telur Ayam Ras’. Jurnal Ilmiah Peternakan Terpadu 4(1):1–5. 

Ellyvia, Abiyani. 2022. ‘Analisis Faktor-Faktor Yang Mempengaruhi Permintaan Telur Ayam 

Ras Di Kabupaten Magetan Pada Tingkat Rumah Tangga’. Journal of Economics and 

Social Sciences (JESS) 1(1):11–22. 

Erensoy, Kadir, Musa Sarıca, Moise Noubandiguim, Mete Dur, and Resul Aslan. 2021. ‘Effect 

of Light Intensity and Stocking Density on the Performance, Egg Quality, and Feather 

Condition of Laying Hens Reared in a Battery Cage System over the First Laying Period’. 

Tropical Animal Health and Production 53(2). doi: 10.1007/s11250-021-02765-5. 

Fattah, Abdul Hakim, Rajmi Faridah, Andi Harnita Nurul Amalia, and Khaeruddin 

Khaeruddin. 2023. ‘Pengaruh Pengaturan Suhu Dan Kelembaban Di Kandang Closed 

House Terhadap Performa Broiler’. Musamus Journal of Livestock Science 6(1):12–20. 

Ibrahim, N. U. R., Tasya Fikriyah Bacheramsyah, Bambang Hidayat, and Sjafril Darana. 2018. 

‘Pengklasifikasian Grade Telur Ayam Negeri Menggunakan Klasifikasi K-Nearest 

Neighbor Berbasis Android’. ELKOMIKA: Jurnal Teknik Energi Elektrik, Teknik 

Telekomunikasi, & Teknik Elektronika 6(2):288. 

Kurnianto, Edy, and Sri Kismiati. 2019. ‘Hubungan Indeks Bentuk Telur Dan Surface Area 

Telur Terhadap Bobot Telur, Bobot Tetas, Persentase Bobot Tetas Dan Mortalitas Embrio 

Pada Itik Pengging’. Sains Peternakan: Jurnal Penelitian Ilmu Peternakan 17(2):24–30. 

Novita, Andi, Alingga Savira Edi Putri, Azhari Azhari, Rastina Rastina, Muttaqien Bakri, 

Amiruddin Amiruddin, Fadli A. Gani, and M. Daud AK. 2021. ‘4. Haugh Unit Value, 

Yolk Index And Albumin Index Of Eggs In Farms, Distributors And Retails In Banda 

Aceh’. Jurnal Medika Veterinaria 15(1). 

Nurliana, Nurliana, and Sugito Sugito. 2017. ‘Efek Penyimpanan Pada Suhu Kamar Dan 

Refrigerator Terhadap Kualitas Telur Ayam Setelah Pemberian Sinbiotik Akbisprop 

Dalam Ransum’. JURNAL ILMIAH MAHASISWA VETERINER 1(3):343–50. 

Primaditya, Frisnanda Mitra, and Sri Hidanah. 2015. ‘Analisis Pendapatan Dan Produktivitas 

Ayam Petelur Sistem “Closed House” Dengan Penggunaan Mesin Pakan Otomatis Dan 

Manual Di Kuwik Farm, Kecamatan Badas, Pare’. Agro Veteriner 3(2):99–106. 

Purwati, Dwi, Muhammad Anwar Djaelani, and Enny Yusuf Wachidah Yuniwarti. 2015. 

‘Indeks Kuning Telur (IKT), Haugh Unit (HU) Dan Bobot Telur Pada Berbagai Itik Lokal 

Di Jawa Tengah’. Jurnal Akademika Biologi 4(2):1–9. 

Ramadhani, Nurfijrin, Herlina Herlina, and Anjani Chintya Pratiwi. 2019. ‘Perbandingan 

Kadar Protein Telur Pada Telur Ayam Dengan Metode Spektrofotometri Vis’. Kartika : 

Jurnal Ilmiah Farmasi 6(2):53. doi: 10.26874/kjif.v6i2.142. 



Bantara Journal of Animal Science                                                                     p ISSN : 2656-9701  
Vol. 6, No. 2, Oktober 2024  DOI : 10.32585/bjas.v6i2.5353                        e ISSN : 2657-1587 
 

17 
 

Rastina, Rastina, Azhari Azhari, T. Reza Ferasyi, Cut Dahlia Iskandar, Zainuddin Zainuddin, 

Muttaqien Muttaqien, Yoana Sukma, and Siti Rani Ayuti. 2023. ‘Kualitas Telur Ayam 

Ras Petelur Cokelat (Hibrida) Isa Brown Yang Dipelihara Di Kandang Closed House Dan 

Open House’. Jurnal Agripet 23(2):142–48. 

Rizqita, Ayomi, Nining Haryuni, and Lestariningsih Lestariningsih. 2023. ‘Pengaruh Umur 

Dan Tipe Kandang (Close House Dan Open House) Terhadap Kualitas Fisik Telur Ayam’. 

Briliant: Jurnal Riset Dan Konseptual 8(2):433–40. 

Samur, Sainan Irba Novaela. 2023. ‘DIFFERENCES BETWEEN POSTAL AND STAGE 

CAGE FOR PEKING DUCKS PERFORMANCE’. JOSAR (Journal of Students 

Academic Research) 8(1):192–98. 

Setiawati, T., R. Afnan, and N. Ulupi. 2016. ‘Performa Produksi Dan Kualitas Telur Ayam 

Petelur Pada Sistem Litter Dan Cage Dengan Suhu Kandang Berbeda’. Jurnal Ilmu 

Produksi Dan Teknologi Hasil Peternakan 4(1):197–203. doi: 10.29244/4.1.197-203. 

da Silva Pires, Paula Gabriela, Caroline Bavaresco, Brenda Santaiana Prato, Meire Luiza 

Wirth, and Priscila de Oliveira Moraes. 2021. ‘The Relationship between Egg Quality and 

Hen Housing Systems-A Systematic Review’. Livestock Science 250:104597. 

Sudarto, Ferry. 2019. ‘Prototype Monitoring Kondisi Pengiriman Telur Berbasis Arduino’. E-

JURNAL JUSITI: Jurnal Sistem Informasi Dan Teknologi Informasi 8(2):198–209. 

Tama, Putra Bagus Aditia. 2023. ‘TINJAUAN MINAT BELI MASYARAKAT 

DIDASARKAN PADA KEPERCAYAAN PELANGGAN, KUALITAS DAN HARGA 

TELUR’. Jurnal Riset Mahasiswa Ekonomi (RITMIK) 5(3):244–53. 

Unmabsi, Vortuna, and Sisvaberti Afriyatna. 2021. ‘Analisis Faktor-Faktor Yang 

Mempengaruhi Permintaan Telur Ayam Ras Di Pasar 16 Ilir Kota Palembang’. Jurnal 

Societa 10(1):51–56. 

Yuwanta, Tri. 2010. ‘Telur Dan Kualitas Telur’. 

Z. Wulandari, and I. I. Arief. 2022. ‘Review: Tepung Telur Ayam: Nilai Gizi, Sifat Fungsional 

Dan Manfaat’. Jurnal Ilmu Produksi Dan Teknologi Hasil Peternakan 10(2):62–68. doi: 

10.29244/jipthp.10.2.62-68. 

 


