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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement for the degree of Master of Science 

 

 

EFFECTS OF LOW PROTEIN DIET FORTIFIED WITH LYSINE AND 

METHIONINE ON PERFORMANCE OF LAYER HEN 

 

By 

 

TENESA A/P MOHAN 

 

October 2015 

 

Chairman :  Professor Loh Teck Chwen, PhD 

Faculty :  Agriculture 

 

 

Protein is one of the important nutrient in diet that needs to be fulfilled for the basic 

nutrient requirement of animals. Ideal protein diets are based on meeting animals’ 

amino acid requirements for protein accretion and maintenance, while avoiding 

deficiencies and excesses. The present study was conducted to evaluate the effects of 

reducing dietary crude protein fortified with lysine and methionine on layer hen 

performance. Two experiments were conducted in this study. In the first experiment, a 

total of 144 Hisex Brown aged 16 weeks were randomly assigned to four dietary 

treatments. The birds were offered 17.5% to 16.5% crude protein supplemented with 

commercial amino acids (L-Lysine, DL-Methionine) till the birds are 32 weeks old. 

The amino acids from the different treatment groups were adjusted to similar levels. In 

continuation from the first experiment, the optimum level of the crude protein diet was 

maintained whilst the level of methionine and lysine was manipulated to the high, 

normal and low levels in the diets. A total of 144 Hisex Brown birds aged 19 weeks 

were used in this study with 9 treatments till they were of 32 weeks of age. Dietary 

treatments consisted of 0.77%, 0.97% and 1.77% lysine and 0.42%, 0.46% and 0.50% 

methionine in 17% crude protein. In the first experiment, higher (P<0.05) egg 

production, egg mass, Lactic Acid Bacteria microflora and Lactic Acid Bacteria to 

Enterobacteriacea ratio was observed in 17% CP. The 17% CP had lower (P<0.05) 

Feed Conversion Ratio and faecal pH compared to other treatment groups. The 17% 

crude protein diet with amino acid supplementation had a better egg production, 

increased small intenstine villus height, increased liver and spleen weight and promoted 

growth of beneficial Lactic Acid Bacteria microflora than birds fed with commercial 

diet. The second experiment concluded that 0.97% lysine and 0.50% methionine levels 

in the diets had a better Feed Conversion Ratio, Plasma Immunoglobulin G, Plasma 

Immunoglobulin M, increased Lactic Acid Bacteria microflora, increased Lactic Acid 

Bacteria to Enterobacteriacea ratio, reduced Enterobacteriacea count and faecal pH,. 

In conclusion, feeding 17% CP with 0.97% lysine and 0.50% methionine to layer hen 

could be optimal for maximizing production performance, small intestine absorptive 

capacity and immune response in layer hens. 
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KESAN DIET RENDAH PROTEIN DENGAN PENAMBAHAN LYSINE DAN 

METHIONINE KEPADA AYAM PENELUR 

 

Oleh 

 

TENESA A/P MOHAN 

 

Oktober 2015 

 

 

Pengerusi :  Profesor Loh Teck Chwen, PhD 

Fakulti :  Pertanian 

 

 

Protein adalah salah satu nutrien yang penting dalam diet yang perlu dipenuhi bagi 

keperluan asas haiwan. Konsep protein ideal adalah berdasarkan kepada memenuhi 

keperluan asid amino haiwan untuk pertambahan protein dan penyelenggaraan, sambil 

mengelakkan kekurangan dan lebihan. Kajian ini telah dijalankan untuk menilai kesan 

mengurangkan protein kasar di dalam diet dan diperkaya dengan lysine dan methionine 

terhadap prestasi ayam penelur. Dua eksperimen telah dijalankan dalam kajian ini. 

Dalam eksperimen pertama, sebanyak 144 Hisex Brown yang berusia 16 minggu telah 

dibahagikan secara rawak kepada empat diet. Ayam telah diberi 17.5% sehingga 16.5% 

protein kasar ditambah dengan asid amino komersial (L-Lysine dan DL-Methionine). 

Asid amino di dalam diet yang berbeza telah diselaraskan ke tahap yang sama. 

Daripada lanjutan daripada exsperimen pertama, eksperimen kedua dijalankan. Tahap 

optimum diet protein kasar dikekalkan iaitu 17% manakala tahap lysine dan methionine 

telah dimanipulasi ke tahap yang tinggi, normal dan rendah dalam diet. Sebanyak 144 

ayam Hisex Brown berumur 19 minggu telah digunakan dalam kajian ini dengan 9 diet 

sehingga mereka adalah 32 minggu. Rawatan diet terdiri daripada 0.77%, 0.97% dan 

1.77% lysine dan 0.42%, 0.46% dan 0.50% methionine. Dalam eksperimen pertama, 

17% protein kasar menunjukkan peningkatan (P<0.05) penghasilan telur, mass telur, 

mikroflora Bakteria Laktik Asid, Bakteria Laktik Asid nisbah Enterobakteria. 

Kumpulan yang mengandungi 17% protein kasar menunjukkan Nisbah penukaran 

makanan dan pH tinja yang rendah (P<0.05) berbanding kumpulan rawatan lain. 

Kumpulan yang mengandungi 17%  protein kasar dengan tambahan asid amino 

mempunyai pengeluaran yang lebih baik telur, peningkatan tinggi villus dalam 

morfologi usus, penambahan berat hati dan limpa dan mikroflora Bakteria Laktik Asid 

bermanfaat meningkat berbanding makanan diet komersial. Eksperimen kedua 

memberi kesimpulan bahawa 0.97% lysine dan 0.50% methionine dalam diet 

mempunyai nisbah penukaran makanan yang lebih baik,  nilai lebih tinggi bagi Plasma 

Immunoglobulin G, Plasma Immunoglobulin M, meningkatkan mikroflora Bakteria 

Laktik Asid, meningkat Bakteria Laktik Asid nisbah Enterobakteria dan mengurangkan 

kiraan Enterobakteria dan pH tinja. Kesimpulannya, memberi makanan 17% CP 

dengan 0.97% lysine dan 0.50% methionine untuk ayam penelur boleh memberikan 

keputusan yang optimum untuk memaksimumkan prestasi pengeluaran, kapasiti 

penyerapan usus kecil dan tindak balas imun dalam ayam penelur. 
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