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Abstract

At present poultry farming is the most dynamic, fastest expanding segment in animal husbandry sector
and profitable meat producing industry in the country. But availability of quality and quantity of feed is
the major problem to feed the poultry and increse production of poultry. Cereal grains which make up the
bulk of poultry rations are deficient in critical amino acids like lysine, methionine, threonine and
tryptophan. Moreover animal protein supplements such as fish and meat meal though rich in these
essential amino acids, their use in poultry ration are not affordable for their short supply and very
expensive and restriction for use due to adulteration. Now in addition of feed protein, it become
necessary for supplementation of commercially available synthetic amino acids in rations to meet the
amino acid needs of broilers for improve production as well as to production of cost effective diets.
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Introduction

Improvement of broiler meat production from the present scenario (2.47 million MT) is
become necessary to meet the ICMR recommendation of 11 kg per capita per annum against
the availability of only 2.96 kg poultry meat for the people of India [, It is only possible by
improving performance in terms of rapid growth rate of birds. To achieve this goal, broilers
are to be raised on high-quality cost-effective diets which may be obtained by using some
specific feed additives along with the main feed ingredients since feed additives play vital role
in improved feed quality, palatability, nutrient availability, digestibility and performance of
birds. For example, amino acid lysine and methionine can be used in broiler diet since lysine is
the most limiting amino acid in cereal grain and methionine is limiting in vegetable protein
except soya bean meal for optimum growth of broiler chickens 2. The animal protein
supplements such as fish and meat meal though rich in these essential amino acids, their use in
poultry ration are not affordable for their short supply and very expensive and restriction for
use due to adulteration. Now in addition of feed protein, it become necessary for
supplementation of commercially available synthetic amino acids in rations to meet the amino
acid needs of broilers for improve production as well as to production of cost-effective diets.
Lysine has been shown to exhibit specific effect on carcass composition and breast meat yield
Bl The level of dietary lysine needed in the grower-finisher period to optimize breast meat
yield may be higher than that needed for optimal live performance *1. Increasing lysine over
and above NRC (1994) recommendation has been reported to improve body weight gain, feed
efficiency and breast meat yield [l and reduce the deposition of extra fat in the carcass (€.
Methionine plays roles in poultry such as involve in protein synthesis acts as methyl donor for
cellular metabolism and formation of coenzyme S-adenosylmethionine, act as precursor of
important intermediates in metabolic pathways such as cystine or carnitine, involves in
polyamine synthesis, act as sulphur donor and as lipotropic agent. The current trend of
intensive poultry keeping and omnipresent disease threats require specific attention towards
improving the immune status of birds through nutrition. Broilers on well balanced diets are
immunologically competent and able to cope up better with disease showing optimal growth
performance. The addition lysine and methionine in the poultry diets improve immunity of
birds against different diseases [ 17,
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Lysine and methionine content of feedstuffs

Cereal grains which make up the bulk of poultry rations are
deficient in critical amino acids like lysine, methionine,
threonine and tryptophan ™. In most of the poultry diet,
methionine is the first limiting amino acid followed by lysine,
threonine and tryptophan or isoleucine 2. The requirement of
threonine, tryptophan and arginine in broiler diet can be met
by careful selection of feed ingredients, but the requirement of
lysine and methionine is difficult to meet since lysine is the
first limiting amino acid in diet free from soya bean meal, the
most commonly used vegetable protein ingredient whereas
methionine has been the most limiting one in diet based on
soya bean meal I3, Unfortunately, protein from a single
source is not always adequate to satisfy these essential amino
acids requirements because cereal protein are deficient in
lysine, whereas soybean meal added corn based diet can
satisfy the lysine requirements but not methionine
requirement adequately. The animal protein supplements such
as fish and meat meal though rich in these essential amino
acids, their use in poultry ration are not affordable for their
short supply and very expensive and restriction for use due to
adulteration. Now in addition of feed protein, it become
necessary for supplementation of commercially available
synthetic amino acids in rations to meet the amino acid needs
of broilers for improve production as well as to production of
cost-effective diets.

Growth performance of broilers

Growth is a complex phenomenon and defined as a correlated
increase in the muscle of the body in definite intervals of time
in way characteristics of the species . Growth takes place
both by means of hyperplasia and hypertrophy. The true
growth involves an increase in the structural tissue and
organs. Protein synthesis is necessary for proper growth.
Methionine is needed for protein synthesis because
methionine is the initiator of protein synthesis and lysine is
needed for optimize breast muscle growth. Body weight gain
was significantly (P<0.01) improved in 23 per cent crude
protein and 4.8 per cent lysine than 17 per cent crude protein
and 4.8 per cent lysine was supplemented in diet %, The
highest body weight gain was observed in supplementation of
methionine and lysine in low quality feed ingredients in
broiler chicken diet ', Body weight gain was significantly
(P<0.05) improved by supplementing methionine 110
(2302g) and 130% (2384g) of NRC methionine [l An
experiment with 240 day old broiler chicks with completely
randomised design by supplement lysine in flaxseed based
diet and found lysine supplementation improved growth [28],
Maximum weight gain where diet was supplemented with
herbal- lysine as N-Lysine at 1.0 kg/ ton of feed %1, Higher
gain in body weight at the end of 6™ week of age in broiler
feeding rations supplemented with herbal and synthetic
methionine @ 1kg/tone of feed [, Higher gain in body
weight might be due to the effect of balance of both lysine
and methionine and their combined effect in improving feed
and nutrient digestibility and utilization and more availability
of lysine and methionine for protein synthesis.

Feed intake and feed conversion efficiency

The most important factors that affect feed intake are type and
performance of bird, quality of feed and the environment.
Birds that grow faster consume more feed than the average.
The quality of feed depends on the supplementation of
required nutrients in required amount because diet deficient in

one or more essential nutrients depress appetite causing low
feed intake and decline in growth performance. Feed
conversion ratio is the amount of feed consumed per unit of
gain. Feed conversion ratio was significantly (P<0.01)
improved in 23 per cent crude protein and 4.8 per cent lysine
per cent of crude protein than 17 per cent crude protein and
4.8 per cent lysine per cent of crude protein 211, Addition of
methionine over and above the NRC recommended
requirement of broilers improved the performance in terms of
feed intake and feed conversion efficiency 22,

Intake and utilization of nutrients

Level of intake of different nutrients for optimum
performance is governed by their density in the diet in
addition to their associative effects. Chicks fed low-protein
diets with essential amino acid supplementation excreted less
nitrogen (P<0.01) than did chicks fed the high- protein diets
231 Improved in digestibility of nutrients from
supplementation of herbal amino acids with equal competence
as that of synthetic amino acid 4. Broilers fed 20 per cent
crude protein diet supplemented with 110 per cent methionine
and lysine had the significantly higher (P<0.05) nitrogen
retention (74.28 %) 1. Inclusion of 17% CP and 1.3% lysine
diets resulted in lowest and highest nitrogen excretion 21,

Blood biochemical profiles

Blood plays an important role in the transportation of
nutrients, metabolic water products, gases and heat.
Biochemical constituent of blood are changed due to breed,
sex, age, plane of nutrients, density of nutrients in ration, type
of fed, addition of some supplements in the ration, disease and
climatic condition. Blood biochemistry may monitor the
quality of nutrition and health of birds.

Higher wvalues of serum protein is due to higher
metabolizability of crude protein and higher nitrogen
retention due to proper balance of amino acid in diet lead to
increase absorption of amino acid into blood. Lysine and
Methionine (30% and 40% more than NRC recommendation
led to significant increase in plasma cholesterol (P<0.05)
whereas plasma triglycerides were the least in these two
treatment groups ?1. Unsupplemented has lowest serum
protein as compared to supplemented group [?8. The higher
serum triglycerides value in higher supplemented group might
be attributed to the lipolytic action of both lysine and
metionine since higher concentration of lysine and methionine
stimulate pancrease for secretion of insulin into blood. Insulin
in poultry versus mammals is not an antilipolytic hormone, on
the contrary, it can exert glucagon effect on release fatty acids
and amino acids from body store and leading to protein
synthesis lowering triglyceride level.

Carcass characteristics and body composition

Meat production is the interaction of growth and feed
efficiency and meat quality is determined by the relative
growth of tissues in the body. Efficiency of meat production
is influenced by growth rate, breed, type of nutrition and
density of nutrients in diet. Adequate dietary level of limiting
amino acids is needed to support optimum growth and carcass
yield of fast growing broilers. Sulphur amino acid like
methionine plays a very important role in growing broilers
because it is essential for optimum muscle accretion and
feather synthesis as well as biochemical processes. Besides
lysine has been shown to exhibit specific effect on carcass
composition and breast meat yield, improved protein content
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and reduced the deposition of extra fat in the carcass. There is
increase in values of all muscular portion of the carcass due to
the effect of lysine and methionine which tend to stimulate
pancreas for further secretion of insulin into blood which can
exert the glucagon effect on release fatty acid and amino acids
from the bodily saved sources and lead to protein synthesis
and development of muscular portion of the body. Breast
muscle yield, thigh and leg percentage significantly increased
with the increase level of methionine and lysine in excess of
NRC (1994) recommendation 2%, Low level of abdominal fat
in higher level of supplementation is due to that lysine and
methionine act as precursor of L-carnitine and augment its
supply for use in metabolism, thereby facilitating fully acid
oxidation and reducing the amount of long chain fatty acids
available for storage fat especially as abdominal fat pad.
There is reduction in the amount of fat in the carcass is due to
higher level of lysine in diet that increased energy expenditure
for protein deposition and maintained greater muscle mass,
providing a lower amount of energy for fat deposition (.

Immune response

A fully functional immune system is a requirement of a
healthy life in modern animal production. Nutrients have been
found to contribute immunity and immune response in several
ways. The avian immune system plays an important role in
defence against pathogens including viruses, bacteria,
pathogenic fungi and parasites. The specific immunity in
birds includes humoral immunity that involves the synthesis
of specific antibodies by B-cells and cell mediated immunity
that involves T-cells. The current trend of intensive poultry
keeping and omnipresent diseases threats require specific
attention towards improving the immune status of the birds
through nutrition. Lysine and methionine constructively affect
the immune system involving both cellular and humoral
immune response 3% 321,

Economics of production

Feed is the major component of total costs of poultry venture
as 80% of the total expenditure is on procurement of feed.
Feed cost is major constraint but a major mean for
manipulating production cost, so a regular supply of low cost
balanced feed is essential for sustaining preference of broilers.
Synthetic lysine and methionine supplementation of broiler
starter diets produce positive results in broiler chicks and
optimized the profits from broiler production 3. The net
profit from low protein group with amino acid
supplementation was higher than control group and lowest net
profit was evident in low protein dietary group without amino
acid supplementation 34,

Conclusion

Poultry meat is the source of animal protein for fight against
malnutrition and to overcome the problem of food scarcity.
Dietary supplementation of lysine and methionine influenced
the growth performance, utilization of dry matter and crude
protein, balance of nitrogen and humoral immune status in
broiler chicken. There fore it could be the strategy to increase
performance and immunity in broilers.

References

1. Augustin L, Shukla R. Journal of Management,
Informatics and Human Resources. 2015; 3(1):27-35.

2. Garcia NM, Pesti GM, Bakalli RI. Influence of dietary
protein level on the broiler chickes response to

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

~195~

methionine and betaine supplements. Poultry Science.
2000; 79:1478-1484.

Schutte JB, Pack M. Sulphur amino acid requirement of
broiler chicks from fourteen to thirty eight days of age. 1.
Performance and Carcass yield. Poultr Science. 1995;
74:480-487.

Bilgili SF, Mora ET Jr. Acar N. Live performance and
carcass responses of commercial strain crosses of male
broilers to dietary lysine from 6-8 weeks. Poultry
Science. 1990; 69:18

Hickling D, Guenteri W, Jackson ME. The effects of
dietary methionine and lysine on broiler chicken
performance and breast meat yield. Canadian Journal of
Animal Science. 1990; 70:673-678.

Kidd MT, kerr BJ, Anthony CNB. Dietary interactions
between lysine and threonine in broilers. Poultry Science.
1997; 76:608-614.

Si J, Fritts CA, Waldroup PW, Burnham DJ. Effect of
excess methionine from meeting needs for total
sulfuramino acids on utilization of diets low in crude
protein by broiler chicks. Journal of Applied Poultry
Resource. 2004; 13:579-587.

Moran ET, Bilgili SF. Processing losses carcass quality
and meat yield of broiler chicks receiving diets
marginally deficient to adequate in lysine prior to
marketing. Poultry Science. 1990; 69:702-710.

Eduardo GA, Gisele CF, Daniela C, Fabiana G, Jose CD.
Aquaculture, 2009; 295:266-270.

Rubin LL, Camal CW, Ribeiro ALM, Kessler A, Silva |
Trevizam L et al. Effect of methionine and arginine
dietary levels on the immunity of broiler chickens
submitted to immunological stimuli. British Journal of
Poultry Science. 2007; 9:241-247.

Smith AJ. Poultry. The Tropical Agriculturalist series
(CTA). Rev. Edn., Macimillan Education Ltd., Oxford.
London, 2001.

National Research Council Nutrient Requirements of
Poultry. 9" Rev. Edn., Natl. Acad. Press, Washington,
D.C., 1994.

Reddy VD. Applied Nutrition, livestock Poultry, rabbits
and Laboratory Animal, Rev. Ed. Oxford and IBH
Publishing Co. Pvt. Ltd, New Delhi, 2015.

Schloss E. Pathological des Wachstums, S. Karger,
Berlin. 1911, 4.

Sterling KG, Pesti GM, Bakalli RI. Performance of
broiler chicks fed various levels of dietary lysine and
crude protein. Poultry Science. 2003; 82:1939-1994.

Osti NP, Pandey SB. Methionine and Lysine
Supplementation in Low Quality Feed Ingredient based
diets on the performance of broiler chicken. Journal of
Poultry Science, 2004, 1-9.

Ahmed ME, Abbas TE. Effects of dietary levels of
methionine on broiler performance and carcass
characteristics. International Journal of Poultry Science.
2011; 10(2):147-151.

Mir NA, Tyagi PK, Biswas AK, Tyagi PK, Mandal A
Deo C et. al. Effect of lysine supplementation in flaxseed
based basal diet on the growth performance, carcass
characteristics, meat quality and serum biochemistry of
broiler chickens. National Symposium on Rural Poultry
for Livelihood, Nutritional and Economic Security and
XXXIII Annual conference of Indian Poultry Science
Association, 2016, 351.

Sharma A, Ranjan S. Comparative study of n-lysine and



Journal of Entomology and Zoology Studies

synthetic lysine on feeding to poultry broiler birds. World
Journal of Pharmaceutical Resources. 2016; 5(7):820-
826.

20. Kalbande VH, Ravikanth K, Maini S, Rekhe DS.
Methionine  Supplementation Options in  Poultry.
International Journal of Poultry Science. 2009; 8(6):588-
591.

21. Sterling KG, Pesti GM, Bakalli RI. Performance of
broiler chicks fed various levels of dietary lysine and
crude protein. Poultry Science. 2003; 82:1939-1994.

22. Ohta'Y, Ishibashi T. Effect of dietary glycine on reduced
performance by deficient and excessive methionine in
broilers. Japanese Poultry Science. 1995; 31:81-89.

23. Bregendahl K, Sell JL, Zimmerman DR. Effect of low-
protein diets on growth performance and body
composition of broiler chicks. Poultry Science. 2002;
81:1156-1167.

24. Kanduri AB, Saxena MJ, Ravikanth K, Maini S, Dandale
M, Kokane SS. Performance Assessment of Broiler
Poultry Birds Fed on Herbal and Synthetic Amino Acids.
Advances in Bioresearch. 2013; 4(3):26-28.

25. Malomo GA, Bolu SA, Olutade SG, Suleiman ZG.
Effects of feeding low protein diets with methionine and
lysine supplementation on the performance and nitrogen
economy of broilers. Research Opinion in Animal and
Veterinary Sciences. 2013; 3(9):330-334.

26. Hassanabadi A, Hosseini M, Alipour F. Effects of
Dietary Crude Protein and Lysine Levels on Performance
and Apparent Nitrogen Retention in Broiler Chickens.
Iranian Journal of Animal Science Resources. 2011;
3(3):29.

27. Bouyeh M, Gevorgyan OX. Influence of excess lysine
and methionine on cholesterol, fat and performance of
broiler chicks. Journal of Animal and Veterinary
Advances. 2011; 10(12):1546-1550.

28. Abudabos A, Aljumaah R. Broiler responses to reduced
protein and energy diets supplemented with lysine,
methionine and threonine. Journal of Poultry Science.
2012; 49:101-105.

29. Hesabi A, Nasiri H, Birjandi M. Effect of supplemental
methionine and lysine on performance and carcass yield
characteristics in broiler chicks. Paper presented in 12
European Poultry Conference, Verona, Italy, 2006, 112.

30. Lesson S, Diaz G, Summers JD. Poultry Metabolic
Disorder and Mycotoxin, University Books, Guelph,
Ontario, Canada, 1995.

31. Shini SLi, Mulyantini X, Zhang NG, Shini AD, Kumar
A, Hosking A et. al. Methionine requirements and
immune function in broiler chicks. Recent Advances in
Animal Nutrition in Australia. 2005; 15:13.

32. Bouyeh Mehrdad. Effect of Excess dietary Lysine and
Methionine on performance and economical efficiency of
Broiler chicks. Annals of Biological Resource. 2013;
4(5):241-246.

33. Onu PN, Ayo-Enwerm MC, Ahaotu EO. Evaluation of
carcasscharacteristics and cost effectiveness of broiler
chicks fat synthetic lysine and methionine supplemented
soyabean based diet. International Journal of Nutrition.
2010; 1(11):22-26.

34. Khan SA, Ujjan N, Ahmed G, Rind MI, Fazlani SA, et al.
Effect of low protein diet supplemented with or without
amino acids on the production of broiler. African Journal
of Biotechnology. 2011; 10(49):10058-10065.

~ 196~



