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GROWTH PERFORMANCE AND ANTIBODY PRODUCTION IN BROILER 
CHICKENS FED DIFFERENT LEVELS OF DL-METHIONINE AND L-METHIONINE 

UNDER HEAT STRESS CONDITION. 

ABSTRACT 

 
The experiment was conducted to determine the growth performance and immune response based 

on different level of DL and L met to the broiler chickens. All birds received a standard broiler 

starter diet from day 1 to 21. From day 22 to 42, equal number of birds (12 cages / diet) were fed  

isocaloric and isonitrogenous diets with various levels of DL-Met or L-Met supplementation; (i) 

0% DL-Met or  L-Met  (as a negative control), (ii) 0.136% DL-Met, (iii) 0.136% L-Met. (iv) 

0.153% DL-Met, (v) 0.153% L-Met, (vi) 0.170% DL-Met, (vii) 0.170% L-Met, (viii) 0.187% DL-

Met, (ix) 0.187% L-Met, (x) 0.204% DL-Met, or  (xi) 0.204% L-Met. For each dietary group, equal 

numbers of birds (6 cages per diet-temperature subgroup) were subjected to unheated (23oC) or 

heated (32oC for 6 hours/day) condition.  Heat treatment depressed feed intake (day 22-42) and 

body weight (day 42) but had negligible effect on feed conversion ratios (FCR) (day 22 – 42). 

Irrespective of temperature, birds fed the negative control diet had significantly poorer FCR (day 

22 – 42) than the other groups which did not differ. The day 42 body weights of the negative 

control chickens and those fed diet with 0.136% DL-Met were similar. However, the former had 

significantly lower body weights than the other groups. Diet had no significant effect on mortality 

rate of unheated birds. Within the heated group, except the negative control chickens, birds fed 

0.136% DL-Met had significant higher mortality than others. It can be concluded that methionine 

supplementation can be lower (0.136% and 0.153%) than the Cobb recommended values without 

any detrimental effect on growth performance of broilers. Providing excess Met had no beneficial 

effect. Based on mortality rate under high temperature and live weight, it appears that L-Met has 

higher efficacy than DL-Met. There is no significant different between antibody production based 

on diet treatment and heat stress condition 
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PRESTASI TUMBESARAN DAN PENGHASILAN ANTIBODI BAGI AYAM PEDAGING 

DENGAN PEMBERIAN MAKANAN BERBEZA TAHAP DL DAN L METIONIN YANG 

BERBEZA DISTRESSKAN OLEH TEKANAN SUHU. 

ABSTRAK 

 Satu experimen telah dijalankan untuk menentukan kadar prestasi pembesaran ayam serta tindak 

balas  immuniti berdasarkan pemeberian kadar DL dan L methionine dalam diet bagi ayam 

pedaging. 660  jumlah ayam (Cobb) digunakan untuk tujuan kajian. Ayam tersebut di asingkan 

kepada 132 sangkar dan setiap sangkar mengandungi lima ekor. Ayam diberikan makanan yang 

biasa bermula dari hari petama sehingga hari 21. Pada hari  22 hingga 42, ayam tersebut telah 

diberikan kadar jumlah met yang berbeza. 0% (i) 0% DL-Met or  L-Met  (kontrol), (ii) 0.136% DL-

Met, (iii) 0.136% L-Met. (iv) 0.153% DL-Met, (v) 0.153% L-Met, (vi) 0.170% DL-Met, (vii) 

0.170% L-Met, (viii) 0.187% DL-Met, (ix) 0.187% L-Met, (x) 0.204% DL-Met, or  (xi) 0.204% L-

Met. Setiap diet dikenakan kadar suhu biasa (23oC) atau (32oC) selama 6 jam sehari. Tekanan suhu 

persekitaran mengurangkan kadar pengambilan makanan dan berat badan bagi ayam tetapi tidak 

memberi kesan kepada FCR.  Berdasarkan tekanan suhu, nilai diet control menyebabkan FCR (hari 

ke 22-42) tinggi berbanding yang lain. Pemberian makanan tidak memberi kesan kepada kadar 

kematian di bawah suhu yang terkawal tetapi untuk 0.136 %  sangat memberi kesan kepada kadar 

kematian. Kesimpulannya, kadar jumlah met boleh dikurangkan kepada (0.136% dan 0.153 %) 

daripada keperluan yang diperuntukkan kepada Cobb. Pemberian kadar met yang berlebihan tidak 

memberi kesan kepada prestasi tumbesaran ayam berdasarkan kadar kematian dan berat badan, hal 

ini dapat membuktikan bahawa L-met mempuyai kadar efisyen lebih tinggi berbanding DL-met. 

Berdasarkan immuniti respon. Perbezaan jumlah met dan tekanan suhu persekitaran tidak memberi 

kesan terhadap kadar pengeluaran antibodi kepda ayam pedaging. 
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CHAPTER 1 

INTRODUCTION 
 

Protein is a key nutrient in poultry nutrition and has a significant share in the cost of 

the diet formulation, directly influencing feed conversion, carcass quality, and weight 

gain of animals. The protein requirement of animals is more accurately a requirement 

for the building blocks of protein known as amino acids. The amino acids that cannot 

be produced by animals are referred to as essential amino acids. Methionine is one of 

the essential amino acids for poultry. Poultry have requirements for amino acids but 

not crude protein (Nascimento, 2004). Thus, a better understanding of the 

requirements of individual amino acid allows a more precise nutrition, offering the 

possibility for the formulator to partially replace the requirement of at least minimum 

levels of crude protein by essential amino acids requirements, generating lower costs 

for the producer and lower emissions to the environment (Suida, 2001). Methionine, 

an essential amino acid, is one of the two sulfur-containing amino acids. Amino acids 

can exist as D- or L isomers or mixture of two products.The D-isomers are 

biologically inactive while L-form is commonly occurring in most of the tissues. 

However, birds possess the ability to utilize both D and L-forms also called racemic 

mixture (Lesson and Summers, 2001).  The availability of synthetic methionine 

supplements played a key role in the development of the modern poultry industry. 

The L isomer of methionine is present in natural sources of methionine, such as corn, 

soybeans, wheat, etc. D-methionine (D-Met) must be converted into the L form in 

order to be nutritionally active, and the conversion efficiency has been reported as 

90% (Baker, 1994).The influence of protein and amino acid nutrition on 

physiological and metabolic reactions of broilers under hot climate has been 
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highlighted in earlier work (Gonzalez-Eaquerra and Leeson, 2006). Broilers eat less 

at high temperatures, in an attempt to maintain homeothermy. Hence, fortification 

with amino acids to counterbalance reduced intake is a logical approach. However, 

previous work suggested that fortifying diets with essential amino acids failed to 

improve performance of heat stressed broilers (Cheng et al., 1997; Zarate et al., 

2003). Whether or not the requirements for specific amino acids change during heat 

stress seems to be controversial. Substantial work has been done on lysine 

requirements in broilers under hot climate (Mendes et al., 1997; Corzo et al., 2002). 

However, there is a lack of information on methionine requirement under heat stress 

condition.  

It has been established that high environmental temperatures affect the development 

of a specific immune response in chickens (Pamok et al., 2009; Niu et al., 2009). 

Lymphoid organ weights, primary and secondary antibody responses, incidences of 

macrophages in abdominal exudate cells, and phagocytic ability of macrophages were 

all reduced by heat stress (Bartlett and Smith, 2003). The immunity in terms of 

antibody production to sheep erythrocytes increased with the concentration of 

methionine in the diet in the majority of genotypes, indicating a higher methionine 

requirement for immunity than for weight gain (Rama Roa et al., 2003). Hence, the 

effect of different levels of Met supplementation on antibody production in heat 

stressed chickens merits investigation. Thus, the objective of this study was to 

determine the effect of various levels offeed grade L-methionine and feed grade DL-

methionine on growth performance and antibody response in broiler chicken exposed 

to high temperature. The hypothesis was L-Met has a higher biological efficacy than 

DL-Met and thus may be more beneficial to heat stressed broilers. 
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The study is of significance in determining the optimum level of feed grade DL-Met 

and L-Met for broilers under heat stress condition and in producing poultry feed 

economically. Research hypothesis is believes that bioavailability of L-methionine is 

higher than DL-methionine and L-methionine gave more effect in broiler fed 

compare than DL-methionine. 



© C
OPYRIG

HT U
PM

27 
 

BIBLIOGRAPHY 

 

Anne Fanatico. 2010. Organic poultry production adequate methionine.National Sustainable 

Agriculture p.4-5. 

Alleman F, Leclercq B. 1997. Effect of dietary protein and environmental temperature on 

growth performance and water consumption of male broiler chickens. British 

Poultry Science, 38:607-610.  

Ain Baziz, H.A., Geraert, P.A., Padilha, J.C.F., Guillaumin, S. 1996. Chronic heat exposure 

enhances fat deposition and modifies muscle and fat partition in broiler carcasses. 

Poultry Science, 75:505-513.          

Baghel, R. P.S. and Pradhan, K. 1989. Performance of broilers influenced by the phase of 

growth and seasons. Indian Veterinary Journal. 66: 1176-1178. 

Baker, D.H.1994.Utilization of precursors for L-amino acids. In: D.Mello JPF, editor. 

Amino acids in farm animal nutrition. Wallingford, UK: CAB International; 1994: 

37-62 

Bunchasak, C, &Silpasorn T. 2005. Effects of adding methionine in low protein diet on 

production performance, reproductive organs and chemical liver composition of 

laying hens under tropical conditions.  International Journal of Poultry Science, 

4:301-308. 

Chandra RK.1997.  Nutrition and the immune function: An introduction. Am. J. Clin. 

Nutr.1997; 66:460S–463S 

Donkoh, A.1989. Ambient temperature: a factor affecting performance and physiological 

response of broiler chickens. Intl. J. Biometeor., 33: 259-265. 

Furlan, R. L., Faria, F., Rosa, and Macari, M. 2004. Does low-protein diet improve broiler 

performance under heat stress conditions? Brazilian Journal of Poultry Science, 

6:71-79.   

FariaFilho, D.E. 2003. Efeito de diets co baixoteor protéico, formula dasusandooconceito de 

proteína ideal, para frangos de cortecriadosem temperaturasfria, termoneutra e 

quente. Jaboticabal (SP): Universidade Estadual Paulista. 

Jacob, J. 2013.Synthetic Methionine and Organic Poultry Diets, Ph.D Thesis, University of 

Kentucky, August 27, 2013. 



© C
OPYRIG

HT U
PM

28 
 

Lin, H., H.C. Jiao, J. Buyse and E.Decuypere.2006.Strategies for preventing heat stress in 

poultry. Department of Animal Science, Shandong Agricultural University, 2006  

Knight, C.D, Wuelling CW, Atwell CA, Dibner JJ.1994.The effect of intermittentperiods of 

high environmental temperature on broiler performance and responses to sources of 

methionine activity. Poultry Science: 73:627-639. 

Koutos, E.A and klosing. K.C. Interactions between the immune system, nutrition and 

productivity of animals in recent advances in animal nutrition Ceds. P.C 

Gransworthy and J wiseman.Nottingham University Press. P. 173-190 

Klasing, K.E. 1998. Nutritional modulation of resistance to infectious diseases, Poultry 

Science, 77:1119-1125. 

Laganá, C, Ribeiro, AML, Kessler, AM, Kratz, LR, & Pinheiro, CC. 2007. Effect of the 

supplementation of vitamins and organic minerals on the performance of broilers 

under heat stress. Brazilian Journal of Poultry Science, 9: 39-43. 

Leeson, S.And J.D. Summers, 2001.Scott's Nutrition of the Chicken, (4th Edn.)Academic 

press. Guelph, Ontario, Canada, p: 466-468. 

Muir, W. I., Husband, A. J., Bryden, W. L. 2002. Dietary supplementation with vitamin E 

modulates avian intestinal immunity. British Journal of Nutrition, 87:579–585. 

Nascimento, A.H. 2004.The effect of different levels of crude protein on performance and 

carcass composition of male broilers.  Everworld, V.2, P.2-3, 2004.National 

Research Council. 1994. Nutrient Requirements of Poultry. 

Petri A.2002. Alternative strategies in broiler feeding for replace animal proteins, animal fats 

and antibiotic growth promoters. 2002. P.27 -29. 

Ribeiro, A.M.L, Penz Jr AM, Teeter RG 2001. The effects of 2-butanoic acid as DL-

methionine onthe broiler performancesand compensatory growth after exposure to 

two differentenvironmental temperatures. Journal Applied Poultry Research2001 

10(4):419-426 

Rubin, LL .2007. Influence of sulfur amino acid levels in diets of broiler chickens submitted 

to immune stress. Rev. Bras. Cienc .Avic. . 2007, vol.9, n.1, pp. 53-59.ISSN 1806-

9061. 



© C
OPYRIG

HT U
PM

29 
 

Sekiz, S. S., M. L. Scott, &Nesheim, M. C. 1975 .The effect of methionine deficiency on 

body weight, food and energy utilization in the chick. Poultry Science, 54:1184–

1188  

Vincent Hess and Markus Wiltafsky, Evonik Industries, Health & Nutrition feed additives, 

Hanau, Germany, Evonik Degussa GmbH, Comparing alternative methionine 

sources. April 2010 

M. Z.,Rehman, H. 2012. Effect of supplementation of prebiotic mannan- oligosaccharides 

and probiotic mixture on growth performance of broilers subjected to   chronic heat 

stress. Poultry Science, 91: 2235-2240 

Swain, B.K and Johri, T.S. 2000. Effect of supplemental methionine, choline and their 

combinations on the performance and immune response of broilers. British Poultry 

Science, 41: 83-88. 

Swick, RA, Creswell DC, Dibner JJ, Ivey FJ. The impact of methionine sources on 

performance of broilers growing under warm and humid conditions. Poultry Science 

1990; 69 (suppl.1):194. 

Thaxton et al., 1968; Thaxton and Siegel, 1972.The immune response of chickens following 

heat exposure or injections with ACTH. Thaxton P, Sadler CR, Glick BPoult Sci. 

1968 Jan; 47(1):264-6. 

Temim, S., Chagneau, A.M., Peresson, R. and Tesseraud, S. (2000) Chronic heat exposure 

alters protein turnover of three different skeletal muscles in finishing broiler 

chickens fed 20 or 25% protein diets .Journal of Nutrition 130: 813-819. 

Viera  .2014.Response of growing broilers to the diets with increased sulfur amino acid to 

lysine rations at two dietary protein levels, 2014:1307. 

Wiernusz CJ. 2009. Energetic efficiency of substrate source as related to broiler protein and 

lipid accretion. Stillwater: Oklahoma State University 1994journal of poultry 

science 8 (6): 588-591, 2009 

Zhang, Z. Y.,   Jia1, G. Q.,  Zuo,J. J.,  Zhang,Y.,   Lei, J.,  Ren,L., and Feng, D. Y.  2012.  

Effects of constant and cyclic heat stress on muscle metabolism and meat quality of 

broiler breast fillet and thigh meat. Poultry Science, 91:2931-2937.  

http://ps.oxfordjournals.org/search?author1=H.+Rehman&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=Z.+Y.+Zhang&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=G.+Q.+Jia&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=G.+Q.+Jia&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=J.+J.+Zuo&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=Y.+Zhang&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=J.+Lei&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=L.+Ren&sortspec=date&submit=Submit
http://ps.oxfordjournals.org/search?author1=D.+Y.+Feng&sortspec=date&submit=Submit

	1. Cover page
	2.Hard bound cover page
	3.Certification to abstract-
	CERTIFICATION
	ACKNOWLEDGEMENT
	    4.2         Antibody titer production
	ABSTRACT

	4.Intoduction
	INTRODUCTION
	LITERATURE REVIEW
	2.1   METHIONINE
	2.2     EFFECT OF DIETARY METHIONINE SUPPLEMENTATION ON GROWTH PERFORMANCE OF BROILER CHICKENS
	2.3       EFFECT OF METHIONINE SUPPLEMENTATION ON IMMUNE RESPONSE
	2.4        HEAT STRESS ON THE GROWTH PERFORMANCE, IMMUNITY AND    MORTALITY OF BIRDS

	MATERIALS AND METHODS
	3.1       Location of experiment
	3.2       Birds and management
	3.3      Experimental diet and feeding
	3.4         Heat treatment
	3.5        Traits measured
	3.6       Statistical Analysis

	RESULTS
	4.1      GROWTH PERFORMANCE IN BROILER CHICKENS
	4.2         ANTIBODY TITER PRODUCTION

	DISCUSSION
	CONCLUSION
	APPENDICES




