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Ruminant Meat Meal May Lower Feed Costs
Parts I and IX

The poultry industry has relied heavily on the use of animal byproducts. It is important for both the
poultry and rendering industries to be reminded of the benefits that animal protein meals provide for the
formulation of poultry rations. The attached reprint article from Feedstuffs provides reference data and
formulation principles developed by Dr. Jeffre Firman, Professor and Researcher, University of Missouri.
This past year, in which plant protein ingredients were priced higher than normal, created an increased
usage of animal byproducts by the poultry industry. Though economics were responsible in part for the
increase it was an opportunity for remewed interest in the use of animal byproducts to improve
performance. Both broiler and turkey diets included more meat and meal in 2004 than in several past
preceding years. In monitoring several commercial broiler and turkey diets MBM was utilized in well
over 90% when offered in best-cost formulation models.

There may be a hype for all vegetable based diets. All vegan diets have been fed with marginal
success. Most economic comparisons report an expected increase in formula costs of from $6 to $12 per
ton and a resultant decrease in feed utilization for the all vegan rations. A frequent associative observation
has also been an increase in water intake resulting in a wet litter condition that precipitates footpad lesions
and other feet and leg problems. The increase in total ration oligosaccharide content as well as other
toxins has been incriminated. Additionally pellet quality compromises and a reduction in feed production
efficiencies have been noted. Thus the removal of animal byproducts from pouliry diets not only raises
the need for further research to solve those concerns but an overall assessment of the affected economics
in maintaining poultry products’ competitive advantage in the animal food marketplace. An opportunity
exists to aggressively promote the documented benefits for the inclusion of animal byproduct ingredients
in poultry diets.
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Ruminant meat meal may
lower feed costs: Part 1

. TABLES

Animal byproducts as a group ) - - -

represent viable feed ingredients 1. Digestibility coefficients of selected amino aclds in meat

at prices that have traditionally and bone meatl as reported in literature since 1984

een considered normal B Amino acld 1884° 19897 1980° 1885* 1997 2000°
ider rmal. n
i Lysine, % 65 70 78 82 71 87.5-82
prICB'S such ?S th'OlSE found E.lt Threonine, % 62 64 72 g8 — 80.2-88.2
the time of this writing for rumi- Tryptophan, % — 54 85 — 70 B6.4
Methionine, % g2 — B 91 — B7.4-92
nant meat and bone meal oceur, Cysiing, % = - e " _ faa
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erable cost savings for the poul- *Knabe et al, (1989) — delerminad at the lleumn of pigs.
trv indust IBatterham et al. (1990) — detarmined at the lleum of pigs.
Iy In ry. *Parsons (1995} — high-quality meat and bone meal In poultry using the precision (ed
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There has been a long history world- 2. Comparison of two formulations Pased on total amino acid
wide of animal protein use in the poul- content and the effect on digestible amino acid values
try industry. Essentially, all sources ol —Com-soyhean dist—— -—~Byproduct addition dist-—
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used in significant quantities in the U.S., : . - :

. . F . . Lysine 1.72 1.52 1,72 1.45
with the primary issue being "‘31‘“1\_’3 Mathlonine 0.55 0.52 055 0.44
values compared to other protein Threonine 1.05 0.86 1.05 0.84
sources such as soybean meal. Products
currently being utilized include meat 3. Incidence of salmonellz in feed Ingredienis
meals from ruminant, swine and poul- Country:

Lry Odgin as well as the blood and fat Ingredient ltlam Netherlands® Germany® us? Canada* UKE
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turkeys due to their higher relative pro- “Hrooks (1984).
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These products of animal origin pro-
vide nutrients needed by poultry at rea- 4. Efficacy of the U.S. rendering system in the
sonable prices relative to competing destruction of pathogenic bacteria®
products. In fact, prices tend to fluctu- Pathagen Aaw tissue? Post process?

Clostricium perfringens 71.4 o]
M Dr. Jeffre D. Firman, a professor of Listerla specles 762 o
nutrition, and David Robbins are with gﬂeﬂﬂ monocylogenes 8.3 o
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ate based on prices of competing prod-
ucts. There has also been some interest
in replacement of a portion of the soy-
bean meal in poultry rations with ani-
mal products 1o improve performance.

The oligosaccharide portion of soy-
bean meal has been shown to produce
some detrimental effects to poultry.
This is thought to be due to a substance
in the undigested portion of the prod-
uct that irritates the footpad.

The addition of animal protein
sources may improve performance pa-
rameters significantly over standard
diets. While these results may be due
to high levels of limiting amino acids,
they may also be explained by the re-
duction of poorly digested carhohy-
drates in the soybean meal.

Previous work in Firman's laboratory
has suggested that up to one-half of the
protein source can be provided with
mixed byproducts if one formulates
correctly. While each product has dif-
ferent nutrient contents and potential
values, most are excellent sources of
high-quality protein, highly available
phosphorus and other minerals.

With the recent concern of bovine
spongiform encephalopathy (BSE) in
the U.S., there have been some gues-
tions about use and safety of ruminant-
derived product.

While the safety of the product and
its use in poultry rations is of concern,
let’s first address the use of ruminant-
derived meat and bone meal in poultry
diets as well as the use of other
byproduct feeds. The goal is te provide
the information needed Lo utilize these
products in ration formulation, meth-
odology for their use and limitations
on their use as well as show something
on the economics of their use.

Ultimately, with this information in
hand, proper decisions about the use of
these products can be made and money
saved.

Availahle preducts

Ruminant meat meals are products
produced from the rendering industry
consisting of the non-edible portion of
cattle processing. These products may
vary somewhat, primarily based on the
relative proportion of bone in the prod-
uct. These are products heavily utilized
in the U.S. poultry indusiry not only
from the standpoint as a protein source
but also as calcium, phosphorus and
Energy Sources.

Inclusion levels are primarily limited
by the polential for excess phosphorus,
and of course, computer formulations
will only allow for inclusion when jus-

tified by price, but 10% of the ration is
commonly fed. Because of some of the
issues surrounding ruminant-derived
product, this discussion will focus
somewhat on this area.

Poultry byproduct meal is the
byproduct of the pouliry processing
industry and may consist of the offal
and other inedible parts of the chicken.
The main cause for differentiation of
the products is based on the processing
source. This may include portions of
the chicken — such as the deboned car-
cass — in a further processing plant,
while one that sells primarily whole
birds may not have this portion of the
bird and thus will have difierent levels
of ash content.

This product has becomne more expen-
sive in some cases as the high quality
has led to its use by the pet food indus-
try in the U.S.

The fat content of the product con-
sists, of course, of the fat from birds,
which is less saturated and, thus, may
contribute to less saturation in the meat
birds fed the product. Again, inclusion
of the product is primnarily limited by
ash content but is most commonly
around 10%.

Blood meal is a product based on a
drying method from the blood pro-
cessed in chicken, pork or beef plants.
The more sophisticated the drying
method, in general, the better the prod-
uct preduced. Thus, spray-drying is
generally considered superior to vat-
drying. A significant portion of blood
meal is used for production of plasma
proteins, although porcine blood is
probably most heavily used for this.

Blood meal is generally not used in
high concentration in poultry diets due
to its amino acid balance. Constraints
would be at 1-2% of the total ration.

Feather meal is the ground and hy-
drolyzed feathers from chicken and tur-
key processing. Generally, feather meal
is considered to be low in digestibility
with a poor amino acid balance and is
thus not heavily used in the pouliry
industry. It is penerally economically
priced and will normally be used at a
maximum of 1-3% of the ration. Higher
levels can be fed when careful formula-
tions are used, but this is rarely cost
effective.

Blends are available commercially as
well as custom blended to custorner
specifications, which generally in-
creases costs and may not be a cost-
effective alternative. Blends were more
heavily vtilized in the past. Some prod-
ucts were designed specifically as a re-
placement for fish meal. The value of

blends has gone down as computer for-
mulation has become more widely
available and as formulation of diets
on a digestible amino acid basis has
become more widely accepted. The use
of computers has allowed for a custom
blend Lo be made for each diet based on
the available ingredients and their cost-
effective use.

Varions animal fats and animal/
vegetable blends can be used by the
poultry industry depending on cost and
availability, which includes tallow,
choice white prease, pouliry fat, yel-
low grease and blends of these. Fat in-
clusion is generally a price issue based
on calorie cost. In general, fat can be
fed al high levels with performance en-
hancement but is limited by cost and
the physical ability of the leed mill to
mix fat inio the diets.

Literature review

There has been considerable work
done with meat and bone meal, particu-
larly in the area of protein and amino
acids. Firman (1992) found that the
amino acid digestibility of meat meal
does not differ in turkeys of different
age or sex and is similar to the rooster
mode]l commonly used.

Lysine and methionine are highly
available {for metabolism, but a signifi-
cant amount of the cystine is not
bioavailable (Wang and Parsons,
1998a). This is of importance because
tryptophan and total sulfur amino ac-
ids are mosl limiting in meat and bone
meal, followed by threenine, isoleu-
cine, phenylalanine plus tyrosine,
lysine, valine and histidine (Wang et
al., 1997).

Several reports have found that the
profein quality of meat and bone meal
varies greatly. Parsons et al. (1997)
found that the ash content is correlated
to the protein guality. It is thought to
be caused by the ratio of protein to ash
in a ration. As ash increases, protein
decreases. The amino acid digestibil-
ity is probably not actually decreased
but diluted (Shirley and Parsons, 2001).

The method of determining digest-
ibility can also have an effect, often
yielding differing results {Johns et al.,
1987). Fat additions to rations have
also proved to be a factor as increased
digestibility has been shown in the pres-
ence of high levels of fat. Increasing
the fat component of a diet can slow
gut motility, leaving more lime for ab-
sorption. The micelles themselves may
also help transport amino acids to the
put wall (Firman and Remus, 1994),

Digestibility can also be affected by



the presence of other ingredients, like
soybean meal (Angkanaporn el al.,
1996). it has been shown that formulat-
ing rations based on digestible or
bioavailable amino acid levels provides
better results than on a total amino acid
basis (Wang and Parscns, 1998h).

One of the most important {actors de-
termining the nutritional quality of
meat and bone meal is the processing
procedure. With recent concerns over
BSE, feeding ruminant-derived meat
and bone meal (o ruminants is banned
in the U.S., and the European Union
has banned the feeding of all products
of animal origin to livestock. This
leaves the pouliry, swine, aquaculfure
and companion animal industries as the
major consumers of meat and bone
meal.

When a meal is rendered, the time,
pressure and temperature of rendering
may vary. The EU has mandated that
animal byproduct meals be processed
at 133°C and 30 1b./sq. in. for 20 min-
ules lo increase safety. Unfortunately,
this rendering process does not always
inactivate the prion thought o be re-
sponsible for BSE,

Therefore, studies have been done to
determnine the nutritional effects of dif-
fering pressures, times and tempera-
tures, While increasing pressure may
reduce the possibility of BSE infection,
it also decreases the availability of nu-
trients for the bird (Shirley and Parsons,
2000). Temperature also has proven to
affect the availability of nutrients, Tem-
perature has the same inverse relation-
ship to nutrient availability as seen with
pressure (Johnson et al., 1998), as does
the processing time (Karakas et al.,
2001).

Improvement in processing technol-
opy has recently resulted in improved
nutrient availability, as demonstrated
in Table 1. However, variation in qual-
ity is still an issue for the industry
(Elkin, 2002).

Several other studies have looked at
the ideal amount of meat and bone meal
to be added to a ration. The level of
inclusion of meat and bone meat to
usual rations has been debated because
of variations in metabolizable energy
(ME), protein quality and available
phosphorus. It is often included at 5%
or less of the ration. However, Sell
(1996) found that meat and bone meal
could be added successfully to diets at
up to 10% for turkeys.

As given in the name, bone is a com-
ponent of meat and bone meal. This
provides an excellent source of calcium
and phosphorus. Drewyor and

Waldroup (2000) noted that inclusion
of meat and bone meal must be moni-
tored to ensure that phosphorus levels
are not so high that environmental is-
sues arise. Others have found that the
phosphorus in meat and bone meal is
highly available to poults (Sell and Jef-
frey, 1996).

Fortunately, prediction equations for
phosphorus conient have been devel-
oped similarly to those used to predict
the ME value of a feedstoff. This rapid
determination will aid in the formula-
tion of rations utilizing meat and bone
meal (Mendez and Dale, 1998).

Of primary concern is the ME con-
tent of meat and bone meal. As men-
tioned previously, the variability of the
feedstuff makes it difficult to precisely
delermine a standard value. Waring
{1969) lound ME of 1,988 kcal/kg,
lower than many estimates. The Na-
tional Research Council (NRC, 1994)
uses a value of 2,150 keal/kg. However,
carly papers tended to underestimate
ME of meat and bone meal, with it prob-
sbly being between 2,300 and 2,500
kcal/kg (Martosiswoyo and Jensen,
1988; Dolz and de Blas 1992).

Species lissue origin may also have
an effect. Dale (1997) found ME of
2,449 kealfkg for beef meatl and bone
meal and 2,847 keal/kg for pork meat
and bone meal, while others found no
differences in species (Karakas et al.,
2001).

Use in rations

Animal proteins are a useful con-
stituent of pouliry rations. They pro-
vide a high level of proteinfamino
acids, highly available phosphorus,
a number of other minerals and mod-
erate amounts of energy. While his-
torically there have been some lim-
its on the use of animal products in
poultry rations, most of these have
been artificially set due to a lack of
information. Much of that informa-
tion is now available, and use of prod-
ucts is more closely tied to the eco-
nomics of the products relative to
competing products.

Before locking at some ideas and
methodelogies for using these protein
products, Iet’s examine some recent re-
search relative to their use as there has
been confusion that deserves explana-
tion. When looking at the results of a
variety of trials, one sees everything
from a positive response Lo no response
to a very negative response. While each
of these responses can be found, an un-
derstanding of why the differential re-
sponse occurs is needed.
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Negative respense: Animal protein
meals have been used successfully in
the 1.5, and around the world for a
number of years with excellent results.
‘Why, then, are there data that show a
negative response to their dietary in-
corporaticn? There are several reasons
for this.

In some cases, the research was
poorly designed. An example of this
might be the use of an energy value
that was higher than the actual value
of the product, which would result in
an actual decrease in dietary energy
as more of the product was added to
the diet. Probably, the main reason
for poor results from trials using ani-
mal protein meals is thal diets were
not formulated on a digestible amino
acid basis. When this occurs, if for-
mulations are very close to the actual
requirement, a deficiency of an amino
acid can be inadvertently created.
This can occur if a highly digestible
ingredient is replaced with one lower
in digestibility.

The example diet in Table 2 is a starter
turkey ration that compares a com-soy-
bean meal diet with one in which a meat
product has been added to the ration.
Note the 5% reduction in available
lysine and the 15% reduction in me-
thionine. As long as nutrients are over-
fed, which is a common practice, this
will not be an issue since the reguire-
ments of the animal are still being met.
However, as the indusiry moves toward
more precise feeding methodology (pre-
cision feeding), this is certainly an is-
sue,

Obviously, when lormulating on a
digestible basis, no depression in
growth shouid occur.

Another cause of a negative re-
sponse would be a nutrient imbalance
{usually seen only at high inclusion
levels withoul constraints) whereby
several nutrients become cut of bal-
ance due to the levels found in the
meat and bone meal itsell. An ex-
ample of this might be the calcium-
to-phosphorus ratio. Meat meal may
provide a significant portion of these
nutrients, but not necessarily in the
correct ratio for the diet. If this was
not considered in the formulation
matrix, negative results may oceur.

Similar response: This is the most
common research outcome and should
be expected. A knowledgeable nutri-
tionist should be able to get similar re-
sponses with a number of different in-
gredients. Use of animal protein prod-
ucts up to inclusion levels that would
typically be cost elfective, such as 12%
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in a broiler starter diet, should result in
similar performance when compared
with diets that contain no animal prod-
ucts when formulation is based on the
types of parametiers mentioned above,

Positive response: In some cases,
the addition of animal proteins lo a
diet will provide a positive response
(i.e., improved growth rate}. Assum-
ing that diets, etc., were formulaied
correctly, the most likely cause of this
is balancing of amino acid profile rela-
tive to the needs of the animal. This
is something that occurred with fish
meal addition (resulting in a per-
ceived nead for fish meal), and in fact,
some companies that blend meals
sought this effect.

Safety of byproducts

Rendering is a process of con-
trolled heating to remove moisture,
facilitate fat separation and produce
aseptic material. Depending on the
exact process, temperatures of 240-
285°F at corresponding times pro-
vide for the inactivation of bacteria,
viruses, prolozoa and parasitic organ-
isms. Animal protein meals have
been stigmatized and more closely
scrutinized for bacterial contamina-
tion, especially for salmonella, than
other feed ingredienis.

Salmonella are destroyed by heat
when exposed to temperatures of 130°F
for one hour or at 140°F for 15 minutes.
Thus, the opportunistic and ubiquitous
nature of salmonella and other patho-
genic bacteria may re-contaminate
products afier cooking or processing,
during storage and transport and han-
dling.

Post-process contamination is of
concern for all feed ingredients and
is not restricted only to animal pro-
teins. Davies and Fuak (1999) com-
pleted an extensive review of salmo-
nella epidemiology and contrel. This
report, a3 well as other databases, sug-
gests that ali feed ingredients may
be conlaminaled with salmonella
(Table 3).

It is now recognized that feeds of
plant origin, i.c., soybean meal and
corn, are often contaminated with sal-
monella. The rendering process has
been shown to be one of the most ef-
ficacious methods for processing the
raw inedible byproduct materials
from animal production. Incineration
and alkaline/acidic digestion, though
microbiologically effective, result in
nutritional denaturation of the mate-
rial. Rendering, which utilizes a time/
temperature control process, pre-

serves the nutrient contents of the
derived ingredients.

Table 4 provides data that illustrate
the high incidence and content of
foodborne microorganisms within raw
animal byproduct material (Troutt et
al., 2001). Further, Table 4 provides data
to demonstrate the efficacy of the ren-
dering process in killing salmenella
and other pathogenic bacterial organ-
isms that may be present in raw animal
byproducts.

In addition to the market interruption
created by the North American diagno-
sis of BSE, the biosecurity and safety
of animal byproducts have been under
enhanced scrutiny. There has been no
evidence of transmission of any of the
transmissible spongiform encephalopa-
thies to poultry, including BSE.

Oral challenges — BSE to chickens.
The Velerinary Laboratories Agency,
Webridge, UK., under the direction of
Dr. Danny Mathews (Mathews, 2001),
conducied oral challenge studies using
BSE-infected brain stems fed to chick-
ens.

The oral challenge consisted of 5 g of
infected tissue given by esphageal tube
into the crop of broiler chickens at four,
five and six wecks of age. For perspec-
tive, it is believed that 10 mg of infec-
tive brain tissue can initiate bovine in-
fection. The challenged chickens were
taken to a 57-month endpoint with no
symploms or infectivity in the birds’
tissues.

Pareatal challenges — BSE to chick-
ens. Studies were also conducted by
Mathews incorporating intracranial and
intraperitonal inoculations of infecled
bovine brain stem material into young
male chickens.

The parental challenge consisted of
50um! intracranial and 1 ml intraperi-
toneal doses. Chickens were again
taken to a 57-month endpoint, Chick-
ens that showed any “motor distur-
bance” following inoculation were sac-
rificed and tissues sub-passaged back
to chickens, observing any subclinical
form of disease. Sub-passage in mice
was also attempted. These studies were
completed with confirmed negative
findings.

The oral, intracranial and intraperito-
neal inoculations provided extreme
challenge not perceived to represent
natural exposure. The research was con-
ducted using raw nervous system tis-
sue when, in actality, food or feed in-
gredients are heat processed. Research
has shown that heat does not destroy
the infective agent but does lower its
infectivity by a number of log reduc-

tion factors.

Species-to-species feeding

An intensive literature search was
conducted by Denton et al. (2003) 10
assess the scientific evidence that
same-species feeding of properly pro-
cessed animal byproducts posed any
animal or human health risks. Aside
from the currently accepted ruminant-
to-ruminant prohibition as a preven-
tive for BSE in cattle, there were no
risks documented in the literature base
to validate that species-to-species
feeding practices should cause concern.

Many farm animals and domestic pets,
including fish, show cannibalistic ten-
dencies both under natural as well as
maodern production practices. Such prac-
tices in poultry are feather and tissue
picking and preying on dead or weak-
ened group mates. Many of these ten-
dencies have been prevented or allevi-
ated by including animal byproduct
ingredients in the diet.

Animal byproduct ingredients, hav-
ing been properly processed, have no
physical resemblance to (he prepro-
cessed byproduct. The rendering pro-
cess completely decharacterizes muscle,
fat and other animal tissues into a pro-
tein-rich, granular-type textured meal
and fats with specific nutritional com-
ponents, having absolutely no resem-
blance to the raw material.

The term cannibalism is not an ap-
propriate description for the feeding of
animal byproduct ingredients.

In late 2003 through 2004, several
countries, including the U.S. and
Canada, expericnced or are experienc-
ing avian influenza disease outbreaks.
Though little research has been con-
ducted with the specific sirains of the
influenza virus, validation that the ren-
dering process inactivates viral discases
has been completed.

Studies completed by Dr. Eugene
Pirtle, Iowa State University, confirmed
that the pseudorabies virus (PRV) was
inaclivated in properly processed meat
and bone meal from naturally infected
swine as well as tissue experimentally
inoculated with PRV prior to process-
ing via rendering (Pirtle, 1990). Viral
isolation and disease transmission was
not accomplished in the rendered meat
and bone meal.

PRV belongs to the alphavirus sub-
family of Herpesviridae, a family that
includes viruses with bread host ranges
wilh the ability to establish latent in-
feclions in specific host tissue, Thus,
PRV has served as an appropriate model
for other virus types. m
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Ruminant meat meal may

lower feed costs: Part 2

Animal byproducts, as a group,
represent viable feed ingredients
at prices that have traditionally
been considered normal. When
prices such as those found at
the time of this writing for rumi-
nant meat and bone meal oceur,
they can be a source of consid-
erable cost savings for the poul-
try industry.

By JEFFRE FIRMAN, DAVID
ROBBINS and GARY PEARL

In more recent years, the focus of no-
trition has shifted away from providing
maximum growth to providing the
maximum cosl efficiency, since growth
has become relatively easy to obtain.
While it is possible to provide too much
of a nutrient and inhibit growth, cost
issues dictate that this is rarely a real-
world problem.

In the search for cost-cfTicient produc-
tion, terms like “ideal protein,” “preci-
sion feeding” and “best cost nutrition”
are important as these will ultimately
lead to the least cost per unit of gain.
Animal protein meals fit into this cost-
efficiency program as a well-priced pro-
tein source with other nutrients of value
as well.

Taking a stepwise approach shows
how a product such as ruminant meat
and bone meal can be used:

(1) The first step toward uwse of any
available products is to gather informa-
tion on current pricing and nutrient speci-
fications. This should be dene based on
known criteria, such as delivered to the
mill in the form used by the mill.

(2) Next, gather information on the
products with potential for vse. We’ll

B Dr. Jeffre D. Firman, professor of
nutrition, and David Robbins are with
the University of Missouri, Columbia.
Dr. Gary G. Pearl is with the Fats &
Proteins Research Foundation Inc.

1. Comparison of diets with differing levels and prices of meat and

hone meal (MBM)} expressed as a percentage of soybean meal price

Price of meat meal refatlve to soybean meal, %

Basa 110 90 84 <B4*
Meat meal, % —_ 6.05 7.70 770 7.70 -
Calcium, % 0.80 0.80 0.90 .80 0.90 +
Phosphorus, % 0.35 035 oM (o] 0.41 A
Price, S per ton 14112 136.40 134.01 132.81 132,07 131.85
*Constralned at 10% MBM addition,

2. Mean ME comparisons for MBM products (kcal/kg)

System Mean SE Significance
ME! 2511 24 Nane
TME! 2,487 42 —
Collection Mean SE Significance
Digesta?® 2.409" 4 0.011
Excrata® 2,560° 29 -
Toatal® 2,487 42 —
Specles Mean SE Significance
Chicken 2,501 29 None
Turkey 2,509 30 —_

collecied from tube-fed hirds.

*Means with no common lelter are significantly ditferant.,
'ME syslem relers to battery-reared birds, and TME system refers to tube-fad birds,
*Digesta and excrela samplas were collected from battery-reared birds and total samples ware

Similar bodywelight; different ages

Bodywslght

Reduced maintenance cost due to faster gain

. Anlmal No. 1

Animal No. 2

Age

The basic production process of rendering.

just use ruminant meat and bone meal
as an example. The complete nutrient
profile of the product, including digest-
ible amino acid levels, will be needed
if formulating on this basis.

(3) With the gathered information, we
can then input datn into the computer
and take a look at the resulting price
structure. In Table 1, we have gone
through this exercise with prices for

soybean meal set at $240 per lon and
then set (the meat and bone meal inclu-
sion level at a percentage relative to
this price since prices fluctuate based
on markel conditions. Nutrient specifi-
cations were set at National Research
Council levels for a broiler grower.
With a straight corn-soybean meal
diet, the example base price is $141.12.
As meat and bone meal is added to the

© 2004 Feedstulls, Reprinted with permission from Vol 76, No, 45, November 1, 2004.
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3. Proximate analysis and mineral composition of MBM products

Gross Crude
anaray, protein, Malsture, Fat, Ash, Calcium, Phosphorus, Polassium, Sodium, {ron,
Sample Keal'kg % % % % % % % % ppm
MBM-2 3,880 53.8 6.2 0.8 273 8.3 4.0 042 0.83 1,265
MBM-3 4,130 50.4 8.2 103 28.9 8.3 4.7 0.46 1.05 381
MBM-5 4,200 50.9 6.5 8.7 3a 103 4.5 0.44 .85 365
MBM-7 4,439 59.0 7.9 8.4 23.9 8.4 4.3 0.54 0.68 258
MBM-8 4,147 58.5 4.4 12.3 233 8.3 4.2 0.63 0.7 437
MBEM-9 4,347 51.9 58 12.4 2740 9.0 4.5 0.59 1.14 456
MBM-10 4,384 8114 a5 1.5 26.8 NA NA NA NA NA
MBM-12 3.516 48.3 6.3 82 273 11.8 5. 040 0.52 564
MBM-13 3,728 52.4 78 1241 23.6 7.5 a. 0.64 1.04 724
MBM-14 3.779 50.1 5.0 8.6 a4.2 121 6. 047 i1 228
MBM-15 4,349 58.9 5.2 9.4 257 8.9 4, 0.83 0.88 40
MBM-16 3,077 45,7 7.0 9.0 3r.7 13.6 6, 0.33 1.10 226
4. Mean ME values for each assay method of each MBM product {kcal/ka}
—MBM-2— ~—-MBM-3— we-MBM-5— ~—MBM-7— w=MBM-8— ——MBM-0—
Sampla! Mean SE? Msan SE Mean BE Mean SE Mean 8E Mean SE
Rooster TMEn 2,240 90 2,468* 74 d,026 61 a,328" 131 2,547% 86 3,356 a7
Turkey TMER 2,528 B1 2,517 74 2,600 79 3,103% A 2,585 B& 2,669" a7
Chick digesta AMEn 2,135° Bi 2,436 74 2,555 61 2,705" 131 2,401* a7 2,580 B6
Chick excrata AMEn 2,508= 81 257 74 2,757 61 3,038 131 2,5527 a6 3,003 86
Chick excrata aAMEnN 2,475 81 2,614 74 2,786 61 3,081 131 2,594 86 3,0400 a6
FPoult digesta AMEn 2,722 90 2409 74 2,862 3] 2,863" 13 2,581 97 2,948k 137
Poult excreta AMEN 2,586 80 2.510° 74 2,975° &1 2,888 131 2,503% 86 2,822v 86
Poult excreta aAMEn 2,611 a0 2,534 74 3,004% 5 3,103+ LK 2,.530° 86 2,851 86
Significanca 0.0007 None <0.0001 0.058 Nona 0.0017

enous loss.

*b=Maans with no common letier are significantly different.
"TMEn = true ME nitregen comrected; AMEn = apparent ME nilregen corrected; aAMEn = apparent ME nlirogen corected and ad|usted for endog-~

*Ppoled standard error {SE) differs due to unequal number of experimental units.

5. Mean ME Values for each assay method of each MBM product (kcallkg)

—MBM-10— —~MBM-12— ——MBM-13—  ~euMBM-14—  —MBM-15— —MBM-16—
Sample Mean SE Mean SE Maan 5E Mean SE Mean SE Mean BE
RousterTMEnN 2,685 118 1,703° 78 2,282" 107 2,267 109 2.A58*% 135 2,106 122
Turkay TMEn 2,789 152 2,192 78 20100 107 2,355" oy 2,583 120 1,854 136
Ghick digesia AMEn 2,737 118 1,813 78 2,385" 107 1,953° 97 2,474° 120 1,945° 122
Chick excrala AMEN 2,820° 118 2,168" 78 2,013 107 2,332° a7 3,079 120 1,588° 122
Chick excrata aAMEn 2,861 118 2,204° 78 2,052 107 2,369 a7 3,123 120 1,623 122
Poult digasta AMEn 2,891 118 1,872 78 2,330 107 2,067 a7 2,785% 135 2,018 122
Poult excreta AMEn 2,791° 118 1,875 78 2,115° 107 2,325 a7 2,832% 120 2017 136
Poult excreta aAMEn 2811° 118 1,999 78 2,137° 107 2,355 a7 2,874 120 2,045+ 136
Significance None 0.0004 Nona NS 0.0082 NS

tiMeans with no commaon letier ase significantly differant,

diet, there is a cost savings, with the
greatest savings at the highest level of
addition and with a lower price than
soybean meal.

Generally, meat and bone meal can be
purchased for the same or lower price
than soybean meal, and thus, cost sav-
ings from this can be substantinl as
shown with the diet containing meat and
bone meal at 110% of soybean meal,
which still resulied in savings. General
savings over a corn-soybean meal diet
will be in the 5% range, though savings
as high as 10% have been noted.

Note that in diets where the meat meal
price is less than 849 of the soybean
meal price, a maximum constraint must
be used, or the computer will use meat
and bone meal as a total replacement of
soybean meal. This constraint could be
on calcium, available phosphorus or
meat and bone meal itself.

{4) The next step is to look into the
use of muitiple products at the same

6. Mean ME values for each MBM product (kcal/kg)
Sample Mean' SE
2 2,518 47
3 2,514° 46
5 2,781% a7
7 2,881 46
B 2,503¢ 46
9 2,876 47
10 2,758 47
12 1,084% 45
13 2,165 46
14 2,245¢ 47
15 2,827 a7
16 1,884¢ 48
Signlficance < 0,0001 -
*Means with no common [eter are significantly different.
"Mean is of all replicates of all mathods for each sample. Prediction equations generaled from the
shove data are as follows: MBM: MEn = 240.8 - 75.9 x carbohydrate + 47.8 x CP (R* = 0.42, using
proximates); MBM: MEn = -978 - 59.3 x CHO + 0.9 x GE ([? = 0.77, using gross energy).

time. In general, as one provides more
choices {(poultry byproduct meal, feather
meal, eic.) to choose from, we see a more
accurate nutrient balance (less excess
nutrients fed) as well as cost savings.
More information (Firman, 2003) on

strategies for saving costs through the
use of computer formulation is available.

Energy determination
One of the concerns expressed when
using meat and bone meal is the deter-



mination of energy content of the diet.
Recent work by Firman examined a
variety of methodologies used over the
years to determine the energy content
of feedstuffs. These data are presented
in Tables 2-5.

While some differences occur by
method, in most cases, all of the meth-
ods provided similar numbers. An equa-
tion that predicts energy values is in-
cluded with Table 6.

Practical use of fats

Use of fats for animal feed has many
advantages. In the authors’ opinion,
we tend to feed diets too low in en-
ergy and should probably utilize
higher levels of energy based on pric-
ing structures. Some benefits of fat
addition are:

= Concentrated source of energy and
the main method of increasing the en-
ergy conlent of diets;

= Increased growth rates;

= Increased feed efficiency;

* Decreased {eed intake;

= Source of linoleic acid;

» Decreased dustiness of feeds and
reduced dust losses;

* Lubricant for feed mill equipment;

* Increased palatability of feeds;

* Decreased age at market and in-
creased throughput of housing systems
due to increased growth rates;

« Useful lower heat increment during
heat stress to keep caloric intake up;

* Slowed put transit of other feeds,
resulting in increased digestibility;

= Display of an “extra caloric” effect;

e Increased cost effectiveness than
other energy sources;

» Concentrated feeds that can de-
crease transportation costs for feed de-
livery, and

* Use of higher levels of fat may ne-
gate the effects of pelleting.

Some concerns that should be noted

with fat utilization include:

» Measurement of ME content can be
somewhat difficult;

« There is a potential for rancidity;

» Equipment needs relative to fat ad-
ditions must be adequate, and

* The young bird may have poor di-
pestibility of saturated fats.

While this article is not intended to
be a treatise on fat utilization, the Fig-
ure illustrates the principle behind
much of the beneficial effects of fat.
Basically, as we increase growth rate
(through increased energy intake, for
instance), we reduce our total costs for
maintenance and improve efficiency.

Summary

Animal byproducts as a group repre-
sent viable feed ingredients at prices
traditionally considered normal and can
be a source of considerable cost sav-
ings for the poultry industry.
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