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Abstract

.....................................................................................................

Currently, sustainability is one of the most important challenges of our livestock production system
with nutrition and protein playing a key role. Amino acids are basic to reduce crude protein in the
diets, decreasing nitrogen emissions and improving animal health without impairing animal perfor-
mance. Recently, crystalline histidine has arrived on the market as a feed additive for animal nutri-
tion. This amino acid plays key metabolic roles in broilers, but is also involve in meat quality, as
recent studies have evinced. Requirements in modern genetic lines are being updated, and the
actual content of histidine of our diets indicates that our feed formulas could be bordering on being
deficient in this amino acid, compromising health and performance in the animals.

.....................................................................................................
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The challenge of sustainability in animal production

Today, our agricultural and livestock production
systems are under great pressure due to global
warming and climate change. The livestock industry
faces the great challenge we have called sustainability
and, together with the challenge of impro ving animal
welfare, we have a great responsibility to reduce its
impact on environment. With this objective, the new
EU policies are aimed at reducing the carbon
footprint of our production systems, with a key role
being played by the reduction of deforestation and
forest degradation on a global scale.

Thus, animal nutrition is once again a key and stra
tegic point due to the importance it exerts on the
carbon footprint of meat production. Once again,
soya is the main protagonist, due to its role in the
feed formulation and its great impact on deforesta-
tion in certain producing countries and regions. We
have been working for long time to reduce nitrogen
emissions into the environment by reducing crude
protein in diets, and now the reduction of this
protein and/or soya in the diet will also help us to
reduce the carbon footprint of our production.

The availability of crystalline amino acids has
allowed in monogastric species the reduction of
crude protein and formulating based on digestible
amino acids, significantly reducing the nitrogen
that the animals excrete into the environment
without negatively affecting the different produc-
tive parameters.

New crystalline amino acids, such as isoleucine,
arginine and histidine, have recently arrived on the
market to help us to meet these new challenges
brought about by nutrition in order to be more
sustainable. But using these new amino acids
efficiently requires precision, both in the deep
knowedge of the animals' requirements and in the
composition of the different ingredients and raw
materials we use.

In this short article we would like to review
available information about histidine requirements
in broiler chickens, together with this amino acid
content in the raw materials most frequently used
in our formulations.

Histidine requirements in Broiler chickens

If we go through the different scientific publica-
tions referring to the histidine requirements in
broiler chickens, we find numerous articles with
variable results (Table 1) and from the oldest to the
most recent studies, this ratio has slightly increa-
sed. This may be related to the genetic progress
made in these animals, but the techniques used in
the different studies also might differ.

The most recent publication on histidine require-
ments in broilers (Franco et al., 2017) has been
carried out by Dilger's group at the University of
Illinois, using 8 to 17-day-old birds (Cobb-500).

Table 1. Histidine requirements in broiler

chickens.
dHis/dLys, %
Deany Scott, 1965 27
Huston y Scott, 1968 32
Sasse y Baker, 1973 36
Han et al., 1991 31
Baker y Han, 1994 36
Dorigam et al., 2013 36




Although on average they have reported a dHis/
dLys ratio of 38, when focusing on carcass quality
parameters, a higher ratio is observed compared to
body weight and feed conversion ratio (Table 2). This
result would be in agreement with the reduction in
wooden breast incidence observed by Lackner et al.

33 CI. BIO

I”OPINION LEADER

(2022) in Ross 308 broiler chickens when increasing
the His/Lys ratio (SID) from 44 to 54%. The impor-
tance of histidine in the synthesis of the carnosine
and anserine dipeptides links this amino acid directly
to the quality of meat, and in this case, of the breast.

Table 2. summary of the estimated optimal dHis:dLys ratio for broilers (adapted from Franco et al., 2017)

Response Q ‘ 95% Quad ‘ LRP ‘ LRP/Quad ‘ (0]:]8 ‘ Ratio Average?
Body weight gain 40 - - - - -
Feed Conversion Rate - 36 34 31 34 32
Breast Weight - 39 37 36 38 40 38
Breast Fillet Weight - 4 39 36 39 40
Breast Yield - 4 39 37 39 4
Breast Fillet Yield - 39 40 37 38 42

1 Optimal estimation of dHis:dLys ratio are shown for each response where at least one model was significant.
2 Optimal overall average ratio dHis:dLys of all variables studied with significant responses.
Abbreviations: L, linear; Q, quadratic; 95% Quad, 95% of asymptotic parameter of quadratic model; LRP, Linear Plateau Model; LRP / Quad, regression ratio LRP

to quadratic; QBL, broken line.

Brazilian tables suggest a ratio of 37 (His / Lys) for
broiler chickens of all ages (Rostagno et al., 2017).
Similarly, the NRC (1994) also recommends the same
ratio of 32 for all production stages.

Although the genetic companies (ROSS 2019 and
COBB 2018) currently do not have their own recom-
mendations for broiler chickens, in the new nutritional
recommendations for Ross breeders, published in
2021, digestible Histidine (which did not appear in
the previous 2019 version) has been included for the

first time. As can be seen in Table 3, the digestible
His/Lys ratio corresponds to higher values than those
found in the previously mention ed publications, and
much higher than the recommendations of both
the NRC (1994) and Rostagno et al. (2017).

It is to be expected that in the next version of the
Ross broiler chickens nutritional specifications the
histidine recommendations for these animals will
be already included, which will possibly be above
the recommendations found in the current tables.

Table 3. Nutritional Specifications for Ross Breeders, 2021.

Starter 1
Grower | Pre-Breeder| Breeder1 | Breeder2 | Breeder3
Starter 1 Starter 2
Ross 308 Ross 308 FF Lys digestible, % 1 0.72 0.52 0.49 0.62 0.56 0.52
His digestible, % 0.43 0.32 0.26 0.22 0.3 0.28 0.26
Ratio His/Lys dig.* 43 44 50 45 48 50 50
Ross 308 AP Lys digestible, % 0.95 0.53 0.48 0.62 0.56 0.52
His digestible, % 0.4 0.28 0.22 0.3 0.28 0.26
Ratio His/Lys dig.* 42 53 46 48 50 50
Ross 708 Lys digestible, % 0.95 0.61 0.6 0.57
2 stages Breeding His digestible, % 0.4 0.25 0.3 0.27
Ratio His/Lys dig.* 42 4 50 47
Ross 708 Lys digestible, % 0.95 0.61 0.58 0.6 0.57 0.54
3 stages Breeding His digestible, % 0.4 0.28 0.24 0.3 0.27 0.26
Ratio His/Lys dig.* 42 46 41 50 47 48

* Dig. His/Lis ratio calculated from digestible Lys and Histidine values from the recommendation tables of Ross 2021.
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Histidine content of raw materials

Just as it is important to know the nutritional needs
and requirements of animals, it is essential to know
precisely the nutrient content of the ingredients
used in feed.

As seen in animal requirements, Histidine content
still do not appear in many tables used as reference
for nutritional values of feed ingredients. That's the
case of FEDNA tables in Spain, which are widely used
by nutritionists, where the histidine requirements
for broiler chickens are not considered, neither the
tables of ingredient composition include information
about this amino acid.

Table 4 shows a summary of histidine information
from the most widely used tables in animal nutri-
tion (INRA, NRC 2012 and 1994, Rostagno et al.,
2017 and CVB, 2021), including the cereals comm-
only used in feed in Spain (corn, wheat and barley)
and soybean meal (SBM). We have the Histidine
content, both total (%) and % of protein (% His/N
total), SID and digestibility for broiler chickens.

In the case of SID Histidine for broiler chickens, as
the NRC 1994 does not include this data, it has been
calculated by multiplying the digestibility found in
the NRC 1994 by the Histidine content provided by

the NRC 2012. Observing the data, we found some
interesting variations in Histidine (SID), especially
between European (INRA and CVB) and American
(NRC and Rostagno) sources.

Table 4. Histidine content of the main ingredients used in the formulations according to INRA,
NRC, Brazilian (Rostagno et al., 2017) and Dutch (CVB, 2021) tables on fresh matter (FM)
for broiler chickens.

His total, % His/N total, % His, SID Digestibility, %
Corn INRA 7.7 0.22 2.90 0.20 90
NRC, 2012 8.2 0.24 291 0.23 94
Rostagno et al. 2017 77 0.24 3.05 0.22 93
CVB, 2021 7.5 0.22 3.00 0.20 90
Average 7.78 0.23 2.97 0.21 91.8
Wheat INRA " 0,25 2.30 0.21 83
NRC, 2012 10,9 0,28 2.56 0.25 91
Rostagno et al. 2017 11,5 0,30 2.57 0.26 87
CVB, 2021 1 0,25 2.30 0.21 83
Average 11,10 0,27 243 0.23 86
Barley INRA 9,9 0,23 2.30 0.18 79
NRC, 2012 11,3 0,27 2.38 0.23 87
Rostagno et al. 2017 10,8 0,25 2.31 0.22 86
CVB, 2021 10,2 0,22 2.20 0.18 79
Average 10,55 0,2425 2.30 0.20 82.8
Soybean Meal INRA 46,2 1,24 2.70 1.08 87
NRC, 2012 47,7 1,28 2.68 1.13 88
Rostagno et al. 2017 48,1 1,25 2.60 1.13 91
CVB, 2021 43,9 1,19 2.70 1.03 87
Average 46,48 1,24 2.67 1.09 883

* Chickens: digestibility NRC, 1994 x His total NRC, 2012.
** NRC, 1994.



In standard formulations based on cereals and SBM
for broilers, SBM is the most important source of
Histidine, basically due to its high content of this
amino acid, but also because the histidine content
of the cereals normally used is quite low. In Table 5,
we have two simple formulations with or without
corn as an example to see the Histidine ratio of the
formulas. The INRA values have been used because
of the proximity to Spain.

Using FEDNA (2018) recommendations for chicks
from 0 to 15 days-old with a protein level of 21%,

Table 5.

Inclusion, %
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when digestible lysine is adjusted to 1.22, the His/Lys
ratios stand at 38 and 39. Although these ratios are
higher of ratios found in the literature data (Table
1), they are far from the recommendations of Ross
(2021) (Table 3) and, of course, from the ratios
recently used by Lackner et al. (2022) in their meat
quality studies.

It goes without saying that a small reduction in crude
protein, or in SBM, will significantly reduce this ratio.

Examples of His/Lys ratios in cereal and SBM formulations with INRA data.

Ratio HiS/|yS Lys FEDNA* Ratio LYS/HiS

without LYS with LYS**

Without Corn Wheat 65 1 0.26 0.21 81

Soya 30 46.2 2.53 1.08 43

Formula-tion 21* 0.928 0.46 50 1.22 38
With Corn Corn 32 7.7 0.21 0.2 100

Wheat 30 11 0.26 0.21 85

Soya 33 46.2 2.53 1.08 43

Formula-tion 21* 0.98 0.48 49 1.22 39

* Recommendations FEDNA 2018 for chicks from 0 to 15 days old.

** Calculating the ratio on lysine recommended by FEDNA 2018 for chicks from 0 to 15 days old.

Histidine, formulating feed more efficiently and

sustainably

New challenges in animal feed, with a reduction in
the use of SBM and protein in feed formulas, proba-
bly make histidine become the essential amino acid
to take into account in the short and medium term
in broiler chickens' diets. Genetic companies have
already started to work on histidine requirements
in the modern broiler chickens, as we can see in the
last recommendations for Ross breeders (2021).

Changes in feed formulation, together with its key
physiological functions and its importance in meat
quality, make imperative to review the histidine
requirements in the animals. In addition, improving
knowledge about the histidine content of the different

ingredients used in our feed formulas will increase
the precision we need to upgrade modern animal
nutrition.

The continuous efforts of the sector, together with
the support of the feed additive companies, favour
the emergence on the market of new amino acids
that help us to continue improving feed formulas,
reducing crude protein, and maintaining productivity
and animal welfare. Now, Histidine obtained by
fermentation is available on the market as a feed
additive, being a key tool to move towards more
sustainable and efficient production systems.
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