Amino Acids and Protein

SOME OF MY RESEARCH over the
past few years has involved determining
the amino acid requirements of laying
hens. It seems that any studies with
protein and amino acid needs are never
too far out of fashion. Just wait for the
price of soyabean meal to start going up,
and protein and amino acid research
becomes important. And like the weath-
er, it seems that we do not have to wait
very long for the price of soyabean meal
to change.

Regardless of the price, a hen needs a
certain level of nutrients for her to have
a high rate of production. One of the
more common nutrient levels that is
mentioned is protein content. Generally,
the higher the protein content of a feed,
the more it costs. From a dollars and
cents standpoint, a feed should have
enough but not much extra.

Most people talk of a protein require-
ment for poultry: However, I do not
know of any evidence that there is such a
thing as a protein requirement for poul-
try. After such a rash statement, I had
better do some fast explaining. In the

true sense of the word, a protein is made
up of amino acids. Proteins are made of
amino acids and they must also have a
minimum number of amino acids
hooked together before qualifying as a
protein. Insulin is one of the smallest
proteins and contains about 55 amino
acids hooked together.

Before going on to defend my state-
ment about protein requirement, let me
talk a little more about amino acids. The
general formula for an amino acid is:
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is the amino part.

The thing which makes amino acids
different from each other is found in the
R group or side chain. There are about
20 different amino acids in the average

protein, just as there are 26 lete
alphabet. Of these 20 amino acig;
9 of them are essential. Essentig] p
that the chicken cannot make ¢
enough to meet its needs for ar
production, so these amino agj
be supplied in adequate amoup
feed. The chicken can make {ly
sential amino acids, so these w,
have to be supplied by the feed,
The proteins in poultry feg
mostly from plants and are mgy
about 20 different amino
average protein has 300 to 50
acids hooked together. If the o
acids remain hooked together, th
protein is useless to the chicken,
that protein is of any use, each
300 to 500 amino acids must be
ually separated from each other
what occurs in the process of dj
Only as individual amino acids ¢
pass from the digestive system i
blood so that the amino acidg
used by the chicken. :
That is my explanation for
(Continued on page 64

Aminosduren und Protein

Zusammenfassung—Ein Teil meiner
Forschungsarbeiten der vergan-
genen Jahre beschiftigte sich mit
der Bestimmung des Aminos&uren-
bedarfs von Legehennen. Um mit
hoher Produktionsrate aufwarten zu
kénnen, braucht die Henne bes-
timmte Néahrstoffmengen—egal, was
die dafiir erforderlichen N&hrstoff-
tridger im Futter auch immer kosten
mogen. Von den Nahrstoffgehalten
des Futters wird Protein am haufigs-
ten erwahnt.

Die meisten Leute reden vom
Proteinbedarf des Geflligels. Mir ist
allerdings nicht ein einziger Beweis
dafilir bekannt, dass es so etwas
tberhaupt gibt. Um es genauer zu
sagen: Protein besteht aus Amino-
sduren.

In einem durchschnittlichen Pro-
teinbaustein befinden sich ca. 20
verschiedene Aminoséduren. Von
diesen 20 Aminosduren sind rund 9
sogenannte  essentielle  Amino-
sduren. Unter essentiell ist zu ver-
stehen, dass das Huhn nicht in der
Lage ist, diese Aminoséduren zur Stiit-
zung des Kérperwachstums oder der
Produktionsleistung selbst schnell
genug zu synthetisieren, so dass
besagte (essentielle) Aminoséduren in
adaquaten Mengen im Futter vor-
handen sein miissen. Ein durchsch-
nittliches Protein besteht aus einer
zusammenhédngenden  Verbindung
von 300—500 Aminoséduren.

Ehe Protein (berhaupt verwertet
werden kann, muss jede dieser 300—
500 Aminosduren einzeln aus dieser
Verbindung geltst werden. Und gen-

au das geschieht beim Verdauungs-
vorgang. Denn nur einzelne Amino-
sduren kénnen aus dem Ver-
dauungssystem in die Blutbahn tiber-
gehen, um so vom Huhn verwertet zu
werden,

Amino Acides Et Protéines

Sommaire—Dans une partie de mes
recherches de ces derniéres années,
j'ai essayé de déterminer les besoins
en amino acides des pondeuses.
Quel qu'en soit le prix, une poule a
besoin d'une certaine quantité d'élé-
ments nutritifs pour obtenir un taux
élevé de production. Une des con-
centrations les plus courantes men-
tionnées en ce qui concerne les
éléments nutritifs est la teneur en
protéines.

La plupart des gens parlent des
besoins en protéines des volailles:
mais je n'ai aucune preuve de I'exis-
tence d'une telle chose. Selon le
véritable sens du mot, une protéine
est faite d'amino acides.

Il existe environ 20 amino acides
différents dans la protéine moyenne.
Sur ces 20 amino acides, environ 9
d'entre eux sont indispensables. In-
dispensable signifie que les poulets
ne peuvent pas les faire assez rapide-
ment pour répondre & leurs besoins
de croissance ou de production,
aussi faut-il fournir ces amino acides
en quantité suffisante dans la nourri-
ture. Dans une protéine moyenne il y
a de 300 a 500 amino acides liés
entre eux.

Avant qu'une protéine ne soit utile,
chacun de ces 300 a 500 amino
acides doit étre séparé des autres.
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C'est ce qui se passe dans le
processus de digestion. Ce n'est
gu’'en temps qu'amino acides indivi-
duels gu’ils peuvent passer du sys-
téme digestif au sang ou ils peuvent
étre utilisés par le poulet.

Aminoécidos y Proteina

Resumen—Parte de mis investiga-
ciones de los ultimos anos han
comprendido determinar los requi-
sitos de aminodcidos de gallinas de
postura. Sin consideracion del pre-
cio, la gallina necesita cierto nivel de
nutrientes para tener un alto régimen
de produccién. Uno de los niveles de
nutrientes mas comunes que se
menciona, es el contenido de protei-
na.

Muchas personas hablan de un
requisito de proteina para aves. Sin
embargo, no tengo ninguna prueba
de que haya tal cosa. En el verdadero
sentido de la palabra, la proteina se
compone de aminodcidos.

En la proteina de tipo promedio
hay unos 20 aminodcidos diferentes.
De estos 20 aminodcidos, 9 de ellos
podrian ser esenciales. Por “esen-
ciales” se quiere decir que la gallina
no puede generarlos con bastante
rapidez para satisfacer sus necesi-
dades de desarrollo o produccidn, de
modo gue estos aminodcidos deben
ser suministrados en cantidades ade-
cuadas en el pienso. La proteina
promedio tiene 300 a 500 aminodci-
dos.

Antes de ser (til la proteina, cada
uno de estos 300 a 500 aminoacidos
debe ser separado de los restantes.
Esto es lo que ocurre en el proceso

de la digestién. Solo en
aminodcidos individuales
pasar del aparato dige!
sangre, para que los amil
puedan ser aprovechad
ave,

Amino-acidi e proteine

Riassunto—Nelle mie ricere

ultimi anni ho cercato di del
il fabbisogno di amino aci
ovaiole. Senza tener cont

le ovaiole hanno bisogno
livello nutritivo per poter rag
un alto tasso di produzion
livelli nutritivi pit menzionall
di proteine.

Si parla molto del bisog

proteine del pollame;
tuttavia una prova evide
esista una tal cosa. Nel
della parola, una proteina.
amino-acidi.

Vi sono differenti amino:
proteina media. Di questi 2
acidi, circa 9 sonc essenzid
significa che il pulcino |
produrli abbastanza rapid
soddisfare il suo bisogno di
o di produzione. Quindi ques
acidi devono esser aggiunti
gime in quantita adegua_
proteina media si trovano 19
all'altro circa 300-500 ami
Per poter usar bene 1
bisgona separare indiVi
ciascuno dei 300-500 aming

Questo succede duran
tione. Solo come amino-geld
uali possona passare ddl
digestivo al sangue ed €
cosi’ dai pulcini.

Packing 900 broilers per hour efficiently is an easy one-man job
now. The PR-900 from Stork does the job: it opens the bag,
pushes the bird into the bag keeping the legs in position, closes
the bag and seals with a tape. That's all. The only thing that
remains to be done is to supply the broilers to the PR-900, lots
of broilers. And that's easy . ... as the PR-900 is specially
designed for easy and simple operation without great effort.
The Stork PR-900 is a labour saver. And you know that means
more profitability...

Would you like more information?
Write, phone or telex Stork PMT
P.0.Box 9, Boxmeer - Holland
telephone 08855-8111, telex 48037

- Stork PMT B.V.

lelo Box 9, Boxmeer - Holland
- “'ephone 08855 - 8111, telex 48037
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Amino Acids and
Protein

Continued from page 60

chicken does not have a protein require-
ment. I think it is much better to talk
about an amino acid requirement. If a
chicken actually had a protein require-
ment, then we could not feed it chemi-
cally pure amino acids out of a bottle
and have it grow and produce eggs.
However, we can feed a diet with no
protein, as I defined it, but adequate in
amino acids and have the chickens do
well. The other side of the story is that a
nutritionist can formulate a diet which
meets recommended protein levels but is
inadequate in amino acids, and chickens
will perform poorly if fed this diet.
Under practical poultry conditions it is
too expensive to gel our amino acids out
of a bottle. So we feed protein and make
the chicken digest it in order to get the
amino acids it needs.

While talking about protein and
amino acids, it might be good to mention
how each is determined. Determination
of both protein and amino acids is done
by chemical procedures in a laboratory.
For finding the protein content, we
make use of the fact that each amino
acid has at least one nitrogen (N) mole-
cule in it. By using severe acid and heat

conditions, amino acids can be torn
apart so that the nitrogen in the amino
group can be turned into ammonia.

The ammonia can then be trapped
and measured and the amount of
nitrogen calculated. It has been found
that the average nitrogen in a protein is
16% of the protein weight. Therefore, to
convert the amount of nitrogen to the
amount of protein, we divide by 0.16 or
multiply by 6.25 X (100/16). This proce-
dure, called the Kjeldahl procedure,
provides a good estimate of the protein
content of feed ingredients.

The one serious drawback of this
procedure is that it can convert any kind
of nitrogen to ammonia, not only that in
amino acids. For instance, if someone
spiked poultry feed with urea or a high
nitrogen fertiliser, the Kjeldahl proce-
dure would show a high protein content.
However, the performance of the chick-
en would soon tell you that it cannot use
nitrogen which is not in an amino acid.

To determine the amounts of amino
acids in a feed, the conditions must be
less severe than those used in the Kjel-
dahl procedure. The amino acids in the
protein must be unhooked from each
other, but the individual amino acids
should not be destroyed. This is done
with the proper acid and heat condi-
tions.

The amino acids can then be sepa-

rated from each other by igp
Ion exchange is the same
which is used in home water 80
The salt you put in your softenep
ion, sodium, which can be exc
and which does not make the
hard. Sodium from the salt ig exc
for iron and calcium, ions in wel]
which make the water hard, Th
principle of ion exchange g u
separate amino acids. Once the
acids have been separated from
other, it is fairly easy to find hoy
of each one was in the Oﬁginat
sample. :
When you look at the composiiy
feed on a feed tag, you will fing .
protein content as determined
Kjeldahl procedure. Rarely wil] ¥
the amino acid analysis. Com
amino acid analysis, protein
tion is a quick and dirty proce
relatively easy and cheap and is gl
is required for quality control,

eXch,

—Professor J. David Lag
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Technical Data

feed hopper 60 kgs. (125
Ibs.) capacity

Automatic food dispenser
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SUWNFTS
AUTOMATIC CONTROLLED FEEDER

Advantages

1 Save upto 10% of feed
costs

2 Regular automatic opera-
tion

or 4 tier and deep pit.
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WESSANEN ANIMAL FEEDS INTERNATIONAL B
P.0.BOX 11 - WORMERVEER-HOLLAND |
PHONE: 075 - 2591 11

TELEX: 17180 WESDI NL
CABLE: WESSANEN HOLLAND
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POULTRY INTERNATIONAL is read by top
European poultrymen each month. Two-thirds
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reach them,
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