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Practitioner’s Forum

Introduction
Soy protein is commonly used by commercial animal 
food manufacturers as an inexpensive source of high 
quality protein, and when appropriately supplemented 
with methionine, has an amino acid profile that 
approaches whole egg. However, the use of soy prod-
ucts in baby bird diets has long been controversial in 
the rehabilitation community. There are several legiti-
mate nutritional concerns about the use of soy that 
will be addressed in this article after a brief review of 
protein structure and function.

About Proteins
Proteins comprise the majority of an animal’s body, 
and are especially enriched in muscles, tendons, and 
ligaments. They form important blood proteins like 
hemoglobin and albumin, plus they form a vast diver-
sity of enzymes that facilitate the complicated chemi-
cal reactions that occur in the body. They are used to 
make hormones such as insulin, thyroid hormone, 
and adrenaline. Proteins are composed of hundreds to 
thousands of amino acids linked together. The iden-
tity and function of proteins are determined by the 
sequence and three–dimensional characteristics of the 
amino acid chain(s). Most animal protein is composed 
of 20 different amino acids. Species vary in whether 
they are able to make individual amino acids from 

constituent parts carbon, nitrogen, oxygen, hydrogen, 
and sulfur. If an animal cannot make a particular 
amino acid, it is required in the animal’s diet and is 
referred to as an essential amino acid. In avian species 
that have been studied, adult birds have 9 essential 
amino acids but growing chicks have 12. Physiologic 
states such as illness can raise the demand for certain 
amino acids in the diet because an animal might be 
unable to keep up with needs, even of some non–
essential amino acids. 

Animal tissues being used as food for other 
animals have full complements of amino acids 
and are considered to be complete proteins. Plant 
source proteins typically have lower levels of one or 
more essential amino acids, commonly methionine, 
lysine, or cysteine, and are considered incomplete 
proteins. Body tissues only can be constructed when 
all required amino acids are present. If one or more 
are missing, that tissue cannot be built until more of 
the limited amino acid becomes available. Individual 
amino acids may be added to deficient diets in order 
to alter the relative amount of amino acids to each 
other. In this manner, a plant source protein may be 
used to create a food that has a meat protein amino 
acid profile, such as one closely resembling whole egg. 

Hydrolyzed Proteins
Hydrolysis is the process in digestion or manufactur-
ing where water is used to break chemical bonds and 
break up a molecule such as a protein into smaller 
pieces. When a protein is thus broken down into 
smaller segments called polypeptides, it is essentially 
pre–digested and can be an excellent and highly bio-
available protein source for ill or very young animals. 
Hydrolyzed protein has been fragmented to the point 
where its initial source material is no longer relevant. 
When hydrolyzed, an amino acid is an amino acid 
regardless of parentage. Hydrolyzed soy protein is one 
such product. 
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Phytoestrogens
Phytoestrogens are molecules produced by plants that 
may exert estrogen–like reproductive effects on ani-
mals consuming them. Soybeans contain many bioac-
tive compounds including several isoflavones, such as 
genistein and daidzein, which are phytoestrogens. This 
is considered a good thing in human nutrition. There 
are concerns that feeding high levels of isoflavones 
to growing chicks could alter levels of male or female 
hormones and thus alter sexual development, particu-
larly for male chicks. As a result of this, it would not 
be prudent to feed soy products containing significant 
amounts of isoflavones to wild species where the 
effects on reproductive development have not been 
studied. The method by which soybeans are processed 
markedly affects their isoflavone level. In the process 
of isolating the protein from the soybean seed, virtu-
ally all of the isoflavone can be removed if desired. 
Manufacturers offer products that are high in isofla-
vones for human nutrition, but they also offer prod-
ucts that are very low. Hydrolyzed soy protein used in 
bird foods has levels of isoflavones that are extremely 
low and not of concern. 

Electrolytes
Depending on manufacturing methods, soy protein 
products can have excessive or miniscule amounts of 
sodium, potassium, or chloride in them. These miner-
als are important electrolytes in the body and help 
maintain appropriate water and pH balance. These 
electrolytes must be provided in the diet at sufficient 
levels and also in the correct proportions (balance). 
The nutritionist designing the diet needs to select soy 
protein sources that have suitable levels of these elec-
trolytes and optimize their balance by supplementing 
additional amounts as needed to meet the bird’s nutri-
ent needs. When this is done correctly, soy protein 
can contribute an excellent electrolyte profile to the 
diet.  

  
Calculation of Calcium 
Phosphorus Ratios (Ca:P)
When soy or other plant protein sources are used 
in diets, it complicates calculation of Ca:P, which is 
of particular importance to normal growth of the 
baby bird skeleton. This is because plant protein 
sources often have a significant portion of the total 
phosphorus bound to a chemical called phytate, 
which renders the phosphorus much less bioavail-
able. A portion, usually around one–third, of the 
phosphorus is not bound to phytate and is referred 
to as non–phytate phosphorus. This non–phytate 
phosphorus is digested and used at a rate similar 

to phosphorus in meat so non–phytate phosphorus 
is used for calculating the ‘available’ phosphorus in a 
diet. The best ratio of calcium to available phosphorus 
for a growing bird is about two to one. Consequently, 
if a diet containing both meat and plant protein has 
a nutritional analysis that only shows total phospho-
rus but not non–phytate phosphorus, it is impossible 
to calculate Ca:P ratio from the given information 
since the list of ingredients on a label does not specify 
how much of the phosphorus comes from plant 
sources. This is not a concern with meat–only protein 
sources where the total calcium and total phosphorus 
amounts are straightforward. If a diet contains only 
plant sources of phosphorus, the Ca:P ratio should be 
much lower than two to one because the nutritionist 
that formulated the diet will have considered only the 
non–phytate portion of the total phosphorus.

Conclusion
Some soy products may contain potentially detrimen-
tal levels of phytoestrogens that may affect sexual 
development in growing chicks. However, hydrolyzed 
soy protein contains very little of these compounds. 
Avian nutritionists often need to adjust the amount 
of electrolytes in diets containing soy, and adjust the 
amount of calcium to balance the amount of bioavail-
able phosphorus. Overall, soy protein, particularly 
hydrolyzed soy protein, is an acceptable protein source 
for growing birds if it is properly supplemented with 
methionine.  




