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Introduction

Energy, amino acids and phosphorus are the three largest and most expensive components
in broiler chicken diets. The dietary amino acids requirements usually use the digestible
lysine or Standardised Ileal Digestible lysine (SID Lysine) as a reference amino acid, with
the requirements of all other indispensable amino acids expressed as a percentage of lysine
[1]. Therefore, the requirements of energy, digestible lysine, and available phosphorus are
the continuous and critical process in modern poultry science. It’s driven by a combination
of economic, ethical and environmental pressures. Unfortunately, there is little information
on interactions among the dietary energy, digestible lysine and available phosphorus on the
chicken performance. The commercial amino acids producers usually focus on building up
the ideal amino acids profile. The commercial feed enzyme companies often emphasize the
release of phytate phosphorus.

All other commercial feed additives producers normally work out their products’ energy
matrix values to cover their products cost. In 2018, Sharma et al. [2] in the University of New
England, used the Box-Behnken designtosimultaneously determine therequirements ofenergy,
digestible lysine and available phosphorus for broiler chickens from d 14 to 34, indicating that
digestible lysine levels linearly increased chicken body weight gain and an optimal digestible
lysine (g/kg) to AMEn (M]/kg) ratio was reached at 0.92 (g/M]). Interestingly, there was an
interaction between AMEn and available phosphorus on chicken feed intake, suggesting that
with a relatively low available phosphorus level (3g/kg), increasing AMEn will reduce the
feed intake. The optimal digestible lysine to available phosphors ratio was achieved at 2.90.
However, this conclusion was not confirmed by two recent similar experimental designs
although these recent two trials resulted in conflicting results [3]. In the current Ross 308
nutrients specification [4], the digestible lysine concentration is 13.2, 11.8,10.8 and 10.2g/
kg in the starter, grower, finisher and withdrawal period, respectively. The AMEn is 12.4,12.8,
13.0, and 13.1M]/kg, respectively. The available phosphorus concentration is 5.0, 4.2, 3.6 and
3.4g/kg, respectively. Accordingly, the digestible lysine to available ratio is 2.64, 2.81, 3, and
3.29, respectively.

The Ideal Amino Acids Profile for Broiler Chickens

The current Aviagen recommendation for an ideal amino acids profile is shown in Table 1.
Itis noticed that in this table, it did not provide the optimal histidine (His), Phenylalanine plus
Tyrosine (P+T), Glycine equivalent (Glyequi) to Lysine ratios. In the grower period (d 8-17),
Franco et al. [5] recommended His, P+T, and Leucine (Leu) to lysine ratios are 112%, 38%
and 104%, respectively. Recently, it was shown that in the finisher period, when His to Lysine
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ratio was 35%, Arginine (Arg) to Lysine ratio was 107, the plasma
levels of His and Arg were significantly drooped than that when His
to Lysine was 40% and Arg to Lysine ratio was 113% [6]. In the
grower period, Maynard et al. [7] reported that when Tryptophan
(Trp) to Lysine ratio was 22%, chickens’ FCR was significantly

improved compared with that when Trp to Lysine ratio was 17%.
Surprisingly in this study, when Glyequi to Lysine was 90%, there
was no significant difference in the chicken performance compared
with that when Glyequi was 121%. Therefore, we updated ideal
amino acids profile shown in Table 2.

Table 1: The ideal amino acids profile for broiler chickens recommended by Aviagen (%).

Starter Grower Finisher Withdrawal
Lysine 100 100 100 100
Methionine+Cysteine 76 78 80 80
Threonine 67 67 67 67
Valine 76 77 78 78
Isoleucine 67 68 69 69
Arginine 106 108 108 110
Tryptophan 16 16 16 16
Leucine 110 110 110 110

Table 2: The updated ideal amino acids profile for broiler chickens recommended by Redox (%).

Starter Grower Finisher Withdrawal
Lysine 100 100 100 100
Methionine+Cysteine 76 78 80 80
Threonine 67 67 67 67
Valine 78 78 80 80
Isoleucine 69 69 70 70
arginine 110 110 110 110
Tryptophan 20 20 20 20
Leucine 105 105 105 105
Phelalanine+tyrosin 112 112 112 112
Histidine 40 40 40 40
Glycine equivalent 110 110 110 110

The Optimal Digestible Lysine to AMEn Ratio for
Broiler Chickens (g/M])

In the Aviagen recommendation, the current digestible Lysine
to AMEn ratios in the starter, grower, finisher and withdrawal
period are 1.06, 0.92, 0.84, and 0.78g/M], respectively. However,
recently Toghyani et al. [8] reported that based on the Aviagen
recommendation, reducing 0.63M]/kg AMEn did not affect broiler
chicken body weight gain but increased FCR by 6 points due to
increased feed intake. While increasing digestible Lysine by 3%,
the broiler chicken’s body weight gain was improved by 4.5%, and
FCR was reduced by about 5 points. It seems that the digestible
lysine to AMEn ratio is strongly related to the feed intake and the
optimal digestible lysine to AMEn ratio was achieved at 1.00g/M].
Therefore, based on the digestible lysine levels recommended by
Aviagen, we suggest that the AMEn in the starter, grower, finisher,

and withdrawal period will be 13.20, 12.20, 12.40, and 12.50M]/
kg. Accordingly, the digestible lysine to AMEn ratio is 1.00, 0.84,
0.87 and 0.82, respectively. When the chicken meat price is higher,
increasing the digestible lysine concentrations in all 4 periods will
increase total income.

The Available Phosphorus Requirements for
Broilers Chickens

In Toghyani et al. [8] report, it seemed that in the withdrawal
period, the relatively lower available phosphorus concentrations
resulted in the higher occurrence of white stripping and wooden
breast in chicken carcass (Figure 1 & 2). Therefore, we recommend
that the dietary available phosphorus requirement in the starter,
grower, finisher, and withdrawal period will be 5.0, 4.2, 3.7 and
3.5g/kg, respectively. Accordingly, the digestible Lysine to available
ratio will be 2.64, 2.81, 2.91 and 2.91, respectively [9].
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Figure 1: The wood breast and white stripping

occurrence in response to digestible Lysine to available

phosphorus ratios in the withdrawal period.
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