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Abstract
Objective: The aim of this study was to determine the effect of the addition of methionine and lysine to feed based on cafeteria standards
of native chickens on their growth performance (0-6 weeks). Materials and Methods: A total of 288 days-old native chickens (DOC) were
used in this study. The DOC were divided into 4 treatments groups with 4 replications. The treatment diets were T0 and T1 (according
to cafeteria and NRC standards) and T2 and T3, which were based on cafeteria standards with the addition of 0.14% methionine and 0.40%
lysine for T2 and 0.27% methionine and 0.79% lysine for T3. The data collected were feed intake, body weight, feed conversion ratio and
carcass as a percentage of body weight. Results: The results showed that the feed intake of T0, T1, T2 and T3 were 516.97, 556.91, 621.79
and 654.30 g/bird/6 weeks, respectively. The body weights for each group were 219.09, 232.67, 267.16 and 284.61 g/bird/6 weeks,
respectively. The feed conversion data were 2.79, 2.80, 2.66 and 2.61, respectively and the carcass percentages were 53.20, 52.75, 54.63
and 56.85%, respectively. Conclusion: Feed formulated to cafeteria standards with the addition of 0.27% methionine and 0.79% lysine
(group T3) resulted in the best growth performance.
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INTRODUCTION

The  growth  performance  of  chickens  is  not  only
determined by feed factors and protein-energy balance but
also by the nutrient balance of feed. The nutrient balance
required in the diets varies at different phases of growth and
meeting the nutrient balance is essential to achieve optimal
growth. In the previous study by cafeteria feeding system had
been established nutrient requirement standards for native
chickens at starter phase (0-6 weeks) such that crude protein,
metabolizable energy, calcium and phosphorus were 16.95%,
2989.90 kcal kgG1, 1.76 and 0.58%, respectively1.

The growth performance of native chickens could be
improved by correcting the critical essential amino acid levels
in the diets. Methionine and lysine are essential amino acids
that are critical for the growth of body tissues2,3. Bronstein and
Lepstein4 reported that feeds containing 19.1%  crude protein,
when supplemented with methionine, would produce similar
growth and efficiency as feeds containing 23% crude protein.
Waldroup et al.5 stated that the maximum growth of young
chicks can be obtained by feeding diets with crude protein of
19% and critical amino acids. Leeson and Summers6 stated
that giving 1.25% lysine to chickens until an age of 42 days
and  1.06%  methionine  in  the  finisher  period  can  increase
the  growth  and  development  of  chicken  breast  meat.
Conde-Aguilera et al.7 reported that the availability of
methionine in the diet affects the amino acid composition of
the body proteins. The addition of methionine and lysine to
the cafeteria nutrient standard requirement would improve
the  performance  of  chicken  growth,  considering  that  these

amino acids can modify muscle growth8. The purpose of this
study was to determine the effect of the dietary addition of
methionine and lysine to the feed based on cafeteria
standards on the growth performance of starter phase native
chickens (0-6 weeks).

MATERIALS AND METHODS

This research was conducted for a duration of 6 weeks at
the Laboratory of Poultry Science, Faculty of Animal Science,
Universitas  Gadjah  Mada,  Yogyakarta,  Indonesia.  A  total  of
288 days-old native chickens (DOC) were obtained from the
Animal Husbandry Department, Sukoharjo Regency, Central
Java. The DOC were allocated to 16 units of wire cages, each
of 2×1×0.50 m. Chicks were given Medivac ND Hitchner B1
and Medivac ND La Sota vaccines at ages 3 and 21 days. Feed
was given  ad  libitum  in the form of flour. Feed materials used
were yellow corn, bran, soybean meal, fish meal, limestone,
vitamin premix, amino acids methionine and lysine. The
dietary  composition  and  nutrient  contents  are  shown  in
Table 1.

The chicks were randomly divided into 4 dietary
treatment groups with 4 replications, each with 18 chicks.
Treatment T0 and T1 were both based on cafeteria standards,
with  16.95  and  18%  CP  based  on  NRC9,  respectively.
Treatments T2 and T3 were based on cafeteria standards but
with the addition of 0.14% methionine and 0.40% lysine and
0.27% methionine and 0.79% lysine, respectively. Feed intakes,
body weight gains and feed conversion were determined on
a  weekly  basis.  At  the  end  of  42  days,  the   chickens   were

Table 1: Composition (%) and nutrient content (% DM) of experimental diets during the starter phase (0-6 weeks)
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------

Feed materials T0 T1 T2 T3
Yellow corn (%) 50.64 50.28 50.37 50.11
Bran (%) 33.45 31.80 33.27 33.10
Fish meal (%) 7.06 8.30 7.02 6.99
Soybean meal (%) 8.10 9.10 8.05 8.01
Limestone (%) 0.33 0.10 0.33 0.32
Vitamin premix (%) 0.42 0.42 0.42 0.42
DL-methionine (%) - - 0.14 0.27
L-lysine HCL (%) - - 0.40 0.79
Total (%) 100.00 100.00 100.00 100.00
Nutrient contents
Metabolized energy (kcal kgG1) 2989.90 2991.40 2973.87 2958.21
Crude protein (%) 16.95 18.00 16.85 16.76
Crude fat (%) 6.08 6.02 6.04 6.01
Ash (%) 8.17 8.53 8.12 8.08
Crude fiber (%) 7.05 6.96 7.01 6.97
Methionine (%) 0.03 0.03 0.16 0.30
Lysine (%) 0.06 0.07 0.46 0.85
Calcium (%) 1.65 1.76 1.64 1.63
Phosphorus (%) 0.58 0.58 0.58 0.58
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slaughtered and the carcass percentage was determined. The
data were analyzed with a one-way analysis of variance and
the differences between the means were tested using
Duncan’s multiple range test with a 5% significance level10.

RESULTS AND DISCUSSION

Feed  intake:  Table  2  shows  the  feed  intake,  body  weight
gain, feed conversion ratio and carcass percentage of native
chickens fed the dietary treatments. The results showed that
there were significant differences (p<0.05) in feed intakes
among the treatment groups. The birds fed diet T3 showed
the highest feed intake (654.30 g/bird/6 weeks), followed by
T2 (621.79  g/bird/6  weeks),  T1  (556.91  g/bird/6  weeks)  and
T0 showed the lowest feed intake (516.97 g/bird/6 weeks). In
general, birds fed diet based on cafeteria standards showed
significantly lower (p<0.05) feed intake than those fed diet
based on NRC standards (T1), while birds fed diet based on
cafeteria standards supplemented with lysine and methionine
had higher feed intakes than those fed on NRC standards diet,
suggesting that there were some deficiencies in amino acids
when birds were fed the cafeteria system. Deficiency of
essential amino acids, especially methionine and lysine,
greatly affects feed intake11. Barboza et al.12 suggested that the
efficiency or imbalance of amino acids can cause changes in
feed intake.

The addition of 0.25% methionine and 0.79% of lysine
into diets at the starter phase increased feed intake up to
26.56% compared to T0 and the addition of 0.14% methionine
and 0.40% lysine increased feed intake by 20.28%. Figure 1
shows that the feed intake was higher in the treatments with
the addition of methionine and lysine. It was because
methionine and lysine were the critical amino acids for the
growth of the chickens. The addition of commercial
methionine and lysine increased growth rate because both
amino acids were immediately absorbed (ready to absorb)
into the body, requiring no prior digestion unlike when whole
proteins are consumed.

The methionine serves to form proteins in body tissues
and promotes growth6. The addition of methionine and  lysine

in diets T2 and T3 resulted in higher body weight gain and
final body weights than birds fed diets T0 and T1. These amino
acids increased feed intake and subsequently methionine and
lysine intake. Swennen et al.13 reported that when amino acids
in the feed are at optimal levels, chickens will increase feed
intake in an effort to meet their needs. Imbalances of amino
acids in the diet will lower the amino acid content in plasma,
reduce feed intake and affect chicken growth14. Si et al.15

stated that nutrient requirements include not just crude
protein but also the correct balance of amino acids in the diet.

Body weight: The results showed that total body weights
(g/bird/6  weeks)   were   significantly   different   (p<0.05)
among   birds   fed   the   dietary   treatments.   The  highest
body   weight   was   recorded   for   birds   fed   diet   T3
(284.61  g/bird/6 weeks),  followed  by  T2,  T1  and  T0,
(267.16,  232.67  and  219.09  g/bird/6  weeks,  respectively).
The addition of dietary methionine and lysine during the
starter phase (0-6 weeks) increased body weight by 29.90%
when compared to cafeteria standard feed and 22.32% when
compared to standard NRC requirements. Wang et al.16

suggested that the addition of methionine and lysine
increased protein synthesis, decreased protein decomposition
in  the  body  and  improved  overall  chicken  growth
performance.

The development of the body weight of native chickens
over 6 weeks is shown in Fig.  2.  Supplementing  methionine 

Fig. 1: Development of native chicken feed intake from ages
1-6 weeks

Table 2: Growth performance of native chickens (0-6 weeks) given feed with different methionine and lysine levels
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Description T0 T1 T2 T3
Feed intake (g/bird/6 weeks) 516.97±19.46d 556.91±12.63c 621.79±17.03b 654.30±27.85a

Body weight gain (g/bird/6 weeks) 185.17±8.97d 199.00±8.99c 234.00±6.69b 250.40±11.56a

Feed conversion 2.79±0.41a 2.80±0.92a 2.66±0.05b 2.61±0.27b

Carcass (%) 53.20±2.11 52.75±1.47 54.63±0.65 56.85±0.82
a,b,c,dSuperscript on the same line shows a significant difference (p<0.05)
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and lysine (T2 and T3) in the diets increased the growth
compared to the cafeteria and NRC protein standards. This
was due to methionine and lysine being more digestible and
quickly absorbed by the body such that birds fed diets T2 and
T3 showed higher body weight at the age of 6 weeks.
Methionine and lysine function form tissue protein17. Cafe and
Waldroup18 indicated that chicken weight is influenced by the
availability and balance of amino acids in the feeds consumed.
Domingues  et  al.19  stated  that  the  most  important  nutrient
supply in the growth phase are the essential amino acids
methionine and lysine. Grizard et al.20 reported that amino
acids stimulate synthesis proteins in the liver, spleen and lung
pancreas,  which  subsequently  act  as  mediators  in  the
metabolic pathways for protein synthesis of the body.

Feed conversion ratio: The results showed that the feed
conversions over 6 weeks were significantly different (p<0.05)
among the treatments. Feed conversion ratio (FCR) of birds
fed diets T0, T1, T2 and T3 were 2.79, 2.80, 2.66 and 2.61,
respectively. Birds fed diets T3 (2.61) and T2 (2.66) showed
significantly lower FCR than those fed on un-supplemented
diets. The addition of 0.27% methionine and 0.79% lysine in
feed decreased the feed conversion ratio by 6.45% compared
to cafeteria standard feed and by 6.79% compared with
standard NRC protein. Better FCR for T3 and T2 were caused by
faster growth (Fig. 2) when diets were supplemented with
methionine and lysine. Si et al.15 suggested that the ideal levels
of methionine and lysine for higher growth rates may be more
than those recommended by NRC9  for growth and conversion
performance.

Maynard et al.21 stated that the synthesis of protein that
occurs within the ribosomes is highly dependent on the
presence of the amino acids in the tissues. The efficiency and
magnitude of protein synthesis in tissue cells is strongly
influenced by the completeness and balance of amino acids
which circulate and reach into the tissues. Hickling et al.22

suggested that methionine and lysine increased chicken
growth, thus increased the efficiency of feed used. Bronstein
and Lepstein4 reported feed containing 19.1% crude protein,
when supplemented with methionine, increased the efficiency
of feed used that is similar to a diet containing 23% protein.

Percentage of carcass: The results showed that carcass
weight was not significantly different among the treatments
at the starter phase. Tamzil23 reported that the percentage of
chicken carcass at the end of the starter phase (6 weeks) was
61.39  and  63.08%  at  the  age  of  10  weeks.   The   addition
of lysine  and  methionine  did  not  affect  the  deposition  and

Fig. 2: Development of native chicken body weight from ages
0-6 weeks

proportion of muscle, fat and skeletal tissues in any bird,
hence there were no significant differences in carcass
percentage between the groups.

There were no significant differences in carcass
percentages between T3 (56.85%), T2 (54.63%), T0 (53.20%)
and T1 (52.75%). It may be due to the absence of large
differences in carcass weights. Another possibility is that since
the native chickens were still in the starter phase (6 weeks),
the growth of body parts that make up the carcass component
is ongoing and the carcass has not yet reached maximum
weight. The increment of muscle mass depends on the rate of
protein synthesis of body tissues more than the degradation24.

CONCLUSION

It is concluded that the addition of 0.27% methionine and
0.79% lysine in the diets increased feed intake and growth and
decreased FCR relative to the cafeteria feed and the NRC
standard feed containing 18% crude protein.

SIGNIFICANCE STATEMENT

This study uncovers possible effects of methionine and
lysine that can be beneficial for the growth performance of
native chickens at the grower phase after supplementation
with cafeteria feed. This study will help researchers to
understand the true nutrient requirements of native chickens.
Thus, these results inform a new standard of methionine and
lysine requirements for native chicken diets.

ACKNOWLEDGEMENT

This study was funded by Direktorat Jenderal Penguatan
Riset dan Pengembangan Kementerian Riset, Teknologi dan
Pendidikan Tinggi through “Hibah Penelitian Disertasi Doktor”.
Authors would like to thank Prof. Abdul Razak Alimon for the
contribution checklist and correction of this article.

509



Int. J. Poult. Sci., 16 (12): 506-510, 2017

REFERENCES

1. Lisnahan, C.V., Wihandoyo, Zuprizal and S. Harimurti, 2016.
Studi kebutuhan nutrien ayam kampung yang diberikan
pakan secarakafetaria pada fase umur starter. Prosiding
Seminar Nasional Optimalisasi Teknologi dan Agribisnis
Peternakan dalam Rangka Pemenuhan Protein Hewan Asal
Ternak, November 19, 2016, Universitas Jenderal Soedirman,
Purwokerto, pp: 107-110.

2. Schutte, J.B., J. de Jong, W. Smink and M. Pack, 1997.
Replacement value of betaine for DL-methionine in male
broiler chicks. Poult. Sci., 76: 321-325.

3. Gill, C., 2003. Pig and poultry: Value-added' ingredients or
more amino acids? Feed Int., 24: 27-29.

4. Bornstein, S. and B. Lipstein, 1975. The replacement of some
of the soybean meal by the first limiting amino acids in
practical broiler diets: 1. The value of special supplementation
of  chick  diets  with  methionine  and  lysine.  Br.  Poult.  Sci.,
16: 177-188.

5. Waldroup, P.W., R.J. Mitchell and K.R. Hazen, 1974. The
phosphorus needs of finishing broilers in relationship to
dietary nutrient density levels. Poult. Sci., 55: 1655-1663.

6. Leeson, S. and J. Summers, 2001. Scott's Nutrition of the
Chicken.   4th   Edn.,   University   Books,   Ontario,   Canada,
ISBN-13: 978-0969560043, Pages: 608.

7. Conde-Aguilera, J.A., M.A. Aguinaga, L. Lara, J.F. Aguilera and
R. Nieto, 2011. Carcass traits and organ weights of 10-25-kg
body weight Iberian pigs fed diets with different protein-to-
energy ratio. Anim. Feed Sci. Technol., 164: 116-124.

8. Martin-Venegas, R., P.A. Geraert and R. Ferrer, 2006.
Conversion of the methionine hydroxy analogue DL-2-
Hydroxy-(4-Methylthio) butanoic acid to sulfur-containing
amino   acids   in   the   chicken   small   intestine.   Poult.   Sci.,
85: 1932-1938.

9. NRC., 1994. Nutrient Requirements of Poultry. 9th Edn.,
National     Academy     Press,     Washington,     DC.,     USA.,
ISBN-13: 9780309048927, Pages: 155.

10. Steel, R.G.D. and J.H. Torrie, 1995. Principles and Procedures
of Statistic a Biomedical Approach. 3rd Edn., McGraw Hill Inc.,
Singapore, ISBN-13: 9780070610286, Pages: 672.

11. Henry,  Y.,  B.  Seve,  Y.  Colleaux,  P.  Ganier,  C.  Saligaut  and
P. Jego, 1992. Interactive effects of dietary levels of
tryptophan  and  protein  on  voluntary  feed  intake  and
growth  performance  in  pigs,  in  relation  to  plasma  free
amino   acids   and   hypothalamic   serotonin.   J.   Anim.   Sci.,
70: 1873-1887.

12. Barboza, W.A., H.S. Rostagno, L.F.T. Albino and P.B. Rodrigues,
2000.  Lysine  levels  for  broiler  chickens  from  22 to 40  and
42 to 48 days of age. Rev. Bras. Zootec., 29: 1091-1097.

13. Swennen,   Q.,   P.A.   Geraert,   Y.   Mercier,   N.   Everaert   and
A. Stinckens et al., 2011. Effects of dietary protein content and
2-Hydroxy-4-Methylthiobutanoic acid or DL-methionine
supplementation on performance and oxidative status of
broiler chickens. Br. J. Nutr., 106: 1845-1854.

14. Park, B.C., 2006. Amino acid imbalance-biochemical
mechanism and nutritional aspects. Asian Aust. J. Anim. Sci.,
19: 1361-1368.

15. Si, J., J.H. Kersey, C.A. Fritts and P.W. Waldroup, 2004. An
evaluation of the interaction of lysine and methionine in diets
for growing broilers. Int. J. Poult. Sci., 3: 51-60.

16. Wang, C., Y. Shi, Y. Yang, Z. Li, Y. Guo and Y. Jiang, 2006.
Digestible methionine and lysine requirements, ratio and
interactions in Lohmann egg-type cockerels. Turk. J. Vet.
Anim. Sci., 30: 417-424.

17. Scott, M.L., M.C. Nesheim and R.J. Young, 1982. Nutrition of
the  Chicken.  3rd  Edn.,  M.L.  Scott  and  Associates  Ithaca,
New York, USA., ISBN-10: 0960272623, Pages: 562.

18. Cafe, M.B. and P.W. Waldroup, 2006. Interactions between
levels of methionine and lysine in broiler diets changed at
typical industry intervals. Int. J. Poult. Sci., 5: 1008-1015.

19. Domingues, C.H.D.F., S. Sgavioli, M.F.F.M. Praes, K.F. Duarte
and D.M.C. Castiblanco et al., 2012. Lysine and methionine+
cystine for laying hens during the post-molting phase. Braz.
J. Poult. Sci., 14: 159-232.

20. Grizard,    J.,    D.    Dardevet,    I.    Papet,    L.    Mosoni    and
P.P. Mirand et al., 1995. Nutrient regulation of skeletal muscle
protein metabolism in animals. The involvement of hormones
and substrates. Nutr. Res. Rev., 8: 67-91.

21. Maynard, L.A., J.K. Loosli, H.S. Hintz and R.G. Warner, 1979.
Animal Nutrition. 7th Edn., Tata McGraw-Hill Publishing
Company, New Delhi, India, Pages: 602.

22. Hickling, D., W. Geuenter and M.E. Jackson, 1990. The effects
of dietary methionine and lysine on broiler chicken
performance   and   breast   meat   yield.   Can.   J.   Anim.   Sci.,
70: 673-678.

23. Tamzil, M.H., 2014. [Heat stress on poultry: Metabolism,
effects   and   efforts   to   overcome].   Wartazoa,   24:   57-66,
(In Indonesian).

24. Suryawan,  A.,  P.M.  O’Connor,  J.A.  Bush,  H.V.  Nguyen  and
T.A. Davis, 2009. Differential regulation of protein synthesis by
amino acids and insulin in peripheral and visceral tissues of
neonatal pigs. Amino Acids, 37: 97-104.

510


	IJPS.pdf
	Page 1


