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Use science, business to improve
soybean meal in poultry nutrition

Achieving a better soybean meal in poultry nutrition
requires the use of science in the evaluation.

By M. SIFRI*

O achieve a better soybean meal
for poultry, it is essential to un-

derstand the science and business
associated with all of its attributes (Baj-
jalieh, 2012).

The National Oilseed Processors Assn.
provides the official specifications for
soybean meal, of which there are pri-
marily two: 44% or 47.5-49.0% protein
products.

The estimated world production of
soybeans in 2016 was 333.41 million
metric tons. Parallel to that was the es-
timated world output of 225.50 mmt of
soybean meal. The major producers of
soybeans are the U.S., Argentina and
Brazil. The major users of soybean meal
are the U.S., China, the European Union
and Brazil.

There is a plethora of scientific knowl-
edge and application of soybean meal
in poultry nutrition. The references and
websites listed in this article represent a
fraction of the literature available.

Historical background

There is a definite need for further im-
provements in evaluating soybean meal
for use in poultry feed. It is not surpris-
ing that such a goal has not been real-
ized due to the emphasis on price.
Country of origin. The country of ori-
gin of soybean meal is of great interest
for business and science since it has an
effect on composition. The reasons for
differences in soybean meal may include
its origin within a country (Thakur and
Hurburgh, 2007), the seed used (Wil-
cox and Shibles, 2001), environmental
temperatures (Wolf et al., 1982) and the
country of origin, such as Brazil, China
or the U.S. (Grieshop and Fahey, 2001).
The country of origin typically is pro-
moted to help differentiate pertinent at-
tributes. Thus, many international sur-
veys were conducted to elucidate the
differences (de Costa-Sinova et al., 2008;
Frikha et al., 2012; Garcia-Rebollar et al.,
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2016).

The surveys demonstrated that nutri-
ent composition and digestibility may
vary with soybean meal origin and were
consistent with higher protein content
and lower trypsin inhibitor activity (de
Costa-Sinova et al., 2008). Such efforts
were extended to assess the relation-
ship among digestibility, crude protein
content, potassium hydroxide protein
solubility, reactive lysine, neutral deter-
gent fiber (NDF) and oligosaccharides
(Frikha et al., 2012).

From a business point of view, these
extensive studies led to the judgment
that soybean meals from the U.S. and
Brazil were processed under better con-
ditions than meal from Argentina.

A more comprehensive assessment of
soybean meal origin as it relates to the
multitude of nutrients was reported by
Garcia-Rebollar et al. (2016).

Soybean meal quality. Many scientific
achievements led to the establishment
of quantitative techniques and measure-
ments to help the soybean meal indus-
try and the poultry industry. It is evident
that using only one compositional attri-
bute might not lead to a conclusive as-
sessment; however, utilizing a few or all
of them may lead to a quantitative deci-
sion.

It is prudent to list the major soybean
meal attributes and comment on them

briefly. Some of the measurements are
more closely associated with the coun-
try of origin. Historically, the soybean
meal industry and the poultry industry
considered primarily dry matter, ash,
crude protein, ether extract (for fat con-
tent) and crude fiber as the basis for the
soybean meal price.

It was also recognized that measure-
ments of sucrose, stachyose, raffinose,
amino acids, minerals and NDF im-
proved the assessment of soybean meal.
Even though these measurements were
chemically quantitative, they were not
totally reflective of the biological and
performance values.

Other measurements gained tremen-
dous attention because of their practical
applications, including urease activity,
protein dispersibility index, potassium
hydroxide protein solubility, trypsin
inhibitor activity and heat damage in-
dicator. All of these parameters were
addressed comprehensively by Garcia-
Rebollar (2016).

Some of the pioneering efforts that
paved the way for a better understand-
ing of these measurements include:
Araba and Dale (1990), Balloun (1980),
Choct et al. (2010), Evonik (2010), Lee et
al. (1991 and 2004), Parsons et al. (1991)
and Van Eys (2012).

Impact of genetics. Due to the direct
and indirect effect of genetics on soy-
bean meal, including the use of geneti-
cally modified organisms, it is pertinent
to consider any changes that might af-
fect the value of soybean meal.
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Other modifiers

The effects of components that are not
part of the inherent composition of soy-
bean meal should not be ignored. They
include alternative feed additives (modi-
fiers) such as enzymes, prebiotics, pro-
biotics, short- and medium-chain fatty
acids, plant extracts, yeast cell compo-
nents or antibodies.

Managing the impact such additives
have on soybean meal brings tremen-
dous challenges. Using this approach
mirrors what is happening in the indus-
try; these components are used in vary-
ing degrees and combinations in the
poultry industry.

Recently, Sifri (2016 a, b and ¢) out-
lined the effects of such modifiers and
their interactions with nutrients that
may result in changes in soybean meal
value. Valuable reviews have been pub-
lished to address this issue (Adeola and
Cowieson, 2011; Bedford and Partridge,
2001; Choct, 1997; Ravindran, 2013).

It is unfortunate that the use of modi-
fiers in poultry nutrition is often associ-
ated with numerous limitations. Some of
those limitations come from unrealistic
and unsubstantiated claims about the
contributions of such products.

Even though there are numerous pub-
lications about how feed enzymes affect
soybean meal nutrition, there is still a
serious void in assessing their values
properly.

The exception to these concerns is
the use of phytase in poultry nutrition.
The impact of phytase on the release of
phytate phosphorus and other nutrients
in soybean meal is well recognized. The
availability of many sources of phytase
for the poultry industry remains a great
opportunity but continues to bring new
confusion related to their contributions.
It is incumbent upon the enzyme indus-
try to provide credible documentation
about the specificity and contributions
of the enzymes.

The use of non-starch polysaccharide
enzymes in poultry feeds containing
soybean meal faces more challenges, pri-
marily because there are many different
enzymes and substrates.

With feed enzymes, it is of interest to
recognize the potential role protease en-
zymes play in the value of soybean meal.
The opinion on protease is mixed, and
the application appears to be limited to
specific situations (Douglas et al., 2000;
Fritas et al., 2011; Ghazi et al., 2002; Sim-
baya et al., 1996). Regardless of the out-
come, feed enzymes have the potential
to help improve soybean meal nutrition-
al value for poultry.

Other processes

Physical manipulation of soybean meal

may have great potential in improving

the nutritional value for poultry.
Enzyme hydrolysis. Examples of these

processes include enzymatically hydro-
lyzing raffinose and stachyose in soy-
bean meal (Graham et al., 2002) or using
varieties that are inherently low in oligo-
saccharides (Baker et al., 2011), which
was shown to result in better chick and
broiler performance.

Particle size. Varying the particle size
of soybean meal has also gained popu-
larity; a larger particle size was better
utilized than smaller particles in broilers
(Kilburn and Edwards, 2004). However,
Pacheco et al. (2013) concluded that
soybean meal particle sizes larger than
1,300 pm depressed bodyweight but im-
proved protein digestibility in broilers.

Feed form. Studies by Serrano et al.
(2012) documented that the feed form
and soybean meal source are related,
where crumbling and pelleting of higher
soybean meal protein from the U.S. led
to better broiler performance.

Elusieve process. Srinivasan et al.
(2013) conducted a more in-depth study
using the Elusieve process, which is a
combination of sieving and eutriation
(air classification technique). This clas-
sification has been successful in separat-
ing fiber from soybean meal and other
products such as ground corn and dried
distillers grains with solubles. The study
demonstrated that using the Elusieve
process on soybean meal led to im-
proved broiler performance.

Processed fullfat soybeans. Com-
parisons between full-fat processed soy-
beans and soybean meal led to the con-
clusion that both may be used success-
fully when formulated based on their
respective nutritional contributions
(Hamilton and Niven, 2000).

Soy protein concentrate and isolate.
Comparisons of soybean meal, soy pro-
tein concentrate and soy protein isolate
demonstrated reductions in cecal fer-
mentation in young turkeys and body-
weight (Jankowski et al., 2009); however,
feed utilization was improved in associa-
tion with the gradual reduction of oligo-
saccharides in soy protein concentrate
and soy protein isolate.

Conclusions

Achieving a better soybean meal in poul-
try nutrition requires the use of science
in the evaluation.

Selected websites

www.feedipedia.org; www.soymeal.org;
www.nopa.org; www.ussec.org; united
soybean.org; www.soyconnection.com;
soygrowers.com.
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